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Dars vesaiti «Qida mohsullart mithondisliyi» ixtisasi tizro bakalavr tohsili alan
ali moktob talobslori iiglin respublikamizda Azogbaycan vo rus dillorinds yazilan ilk
materialdir. Dors vosaiti iki osas hissani ohato edir. Birinci hissado kiitlavi gidalanma
(iago) miiassisalorinds mohsul hazirlanmasi zamani xammal vo yarimfabrikatlarda bas
veran fiziki-kimyovi vo texnoloji doyisikliklorin Gyronilmoesi iizro laboratoriya
islorindon bahs olunur. ikinci hissads iso milli motboximizde vo MDB 6lkslori
motboxindo genis yayilan ayri-ayr1 x6rok Vo momulatlarin, ickilorin laboratoriya
soraitinds hazirlanmasi texnologiyalarindan bohs olunur ki, bunun da névbati kitabda
darc olunmasi nozards tutulmusdur.

Istor birinci hissads, istorso do ikinci hissodo laboratoriya masgololori elo
qurulmusdur ki, onlar movcud todris planina miivafiq olaraq “lass mohsullart
texnologiyasinin nozari osaslari” vo istehsal texnologiyalarini ohato edon kurslarin
mithazire mévzularinin mozmununu tam monada oks etdirir.

Vosait asan oxunan dilds vo movcud adabiyyat monbaloari asasinda yazilmisdir.

Vosaitdon eyniadli ixtisas iizra tohsil alan kollec vo peso liseyi tolabalori vo
sagirdlori, gida sonayesi vo iago mohsullart istehsali sahslorindo ¢alisacaq “Dizayn”
ixtisast iizra tohsil alan ali moktob talobalori do istifado eds bilorlor.
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Vasaitin hazirlanmast va tartibatinda
yaxindan istirak etmis va vaxtsig
diinyasimi dayigmis kafedranin bas
laborant: Zemfira Siileyman qizi
Abdullayevanin aziz xatirasina hasr
olunur.

GIRIS

faso mohsullarinin  texnologiyas: sahasindo ali tohsilli
miitoxassis kadrlarin hazirligi isi respublikamizda yarim asro
yaxindir Ki, davam edir. Buna baxmayaraq, bir sira obyektiv vo
subyektiv soboblor {iziindon indiyadok ixtisas fonlori {izro
Azorbaycan va rus dillarinda darslik va vasaitlarin darc olunmasi
halo do mohdud saydadir, ya da yox daracasindadir.

faso mohsullarinin istehsal texnologiyalarinin ~ dyranilmasi
«Qida mohsullart mithandisliyi» va «Dizayny ixtisaslari tizro ali
tohsilli miitoxassislorin hazirligi isindo miihiim rol oynadigindan,
onlarin nazori vo tocriibi baximdan molumatlandirilmas: tigiin
qazanilacaq biliklorin oayaniliyini tocriibado qiivvatlondirmakla
barabar, ham da tam monimsanilmasing, texnoloji emal proseslori
zamani bas veron doyisikliklori bilavasito izlomays, praktiki
vardislor aldo etmaya komok gostarmoalidir.

Hazirda iaso mohsullar1 texnologiyalarmin nozori Vo
praktiki baximdan Oyronilmosi iigiin todris planlarinda (“Qida
mohsullar1 mithondisliyi” ixtisasi {izro) fonni — “Iaso mohsullar:
texnologiyasimin nozori osaslar” vo “laso  mohsullarmin
texnologiyas1” kurslari tadris olunur.

Bu sobobdon ds iki hissadon ibarat olan bu vesaitdaki labo-
ratoriya islorinin movzulari iki istigamotdo elo qurulmusdur ki,
onlar hom “Iaso mohsullari texnologiyasinin nazari asaslari”, hom
do «laso mohsullarmin texnologiyasi» kurslari programlarinin
asas hissasini ohato eds bilsin. Bu iso xammal vo yarimfabrikat-
larmn ilk va isti kulinar emal proseslori zamani, onlarda asas gidali

3



maddalarin dayisilmasini, bu dayisilmalorin mohsullarin Kimyovi
tobiatine vo qurulug-mexaniki xassalorina gostardiyi tasiri, hazir
mohsullara moxsus keyfiyyat gostaricilorinin neco formalas-
masini bilavasits izlomoya imkan verir.

Eyni zamanda burada laboratoriya masgalolori zamani bir
sira  yarimfabrikatlar, x0rok Vo momulatlarin hazirlanma
texnologiyalarmin necs aparilmasindan da bshs olunur. Faktiki
olaraq vesait azarbaycan va rus dillarinds ham noazari hissadan,
hom do iaso texnologiyalarindan bohs edon 20-yo yaxin
laboratoriya islorini ohato edir. Bunlar da saat etibarilo ADIU
tiglin nozords tutulmus moveud todris planlarina uygun olaraq,
adlar1 ¢okilon fonlor iizra iimumi saatlarin iki bélmo iizra todris
olunmasina imkan yaradir.

Laboratoriya islori moévzularinin  aparilma ardicilligs,
movcud programlar osasinda todris edilon movzulara miivafiq,
miollimlarin  taqvim-tematik planlarina uygun olaraq qurulur.
Ona gors do praktikumda movzularin verilma ardicilligi, toqvim-
tematik planlarinda olan ardicilligla iist-listo diismaya bilor.

Vosaitin birinci hissaesinds oks olunan mdvzular asasan
“Jlaso mohsullar1 texnologiyasinin nozori osaslarr” kursuna uygun
olaraq tortib olunmusdur.

Vosaitin  yazilmasinda, ixtisas itizro miixtolif 6lkalords,
xtisusilo MDB mokaninda islonib hazirlanmis moveud dorsliklor,
dors vosaitlori vo digor materiallardan, o climlodon dos.
N.H.Qurbanovun elmi-todqigat islorinin bir sira naticalori ilo
slagoadar molumatlardan stifads edilmisdir.

Movzularin asan gavranilmasi tig¢iin har bir igin avvalindos
qisa nozari molumat, onun hansi mogsadlo aparilmasi barads
izahatlar verilmisdir.

Vosaitin  yazi Uslibii, mozmunu, azorbaycan vo rus
dillorinds islonmis terminlor vo s. haqqinda meydana ¢ixacaq
tongidi geydlor miolliflor torofindon avvalcadon momnuniyyatlo
goabul edilacokdir.



I BOLMO. AZORBAYCAN DILINDO TOHSIL
ALAN TOLOBOLOR UCUN YERINO
YETIRILOCOK ISLOR

PA3JEJI 1. PABOTBI IPOBOJAUMBIE CO
CTYAEHTAMM ABEPBAUIZKAHCKOI'O
CEKTOPA

I FOSIL. KULINAR EMALI ZAMANI ZULALLARDA BAS
VERON DOYISIKLIKLOR

Is Ne 1. Ot vo bahq xammahinda zals ziilallarinn holl olmasina
temperaturun tasiri

Kulinar mohsullarinin hazirlanmasinda ot yarimfabrikatla-
rinin isti emal zamani otin toxumalar1 miixtalif temperaturda
qizdirilir, belo ki, onun qizardilmasi zamani1 temperatur tikonin
moarkozindo 60°C-o (masalon, yarimgiy bifsteks vo yaxud rostbif
hazirlanmasinda) yaxud 80-85°C-o catir (tam qizardilmis ot
{iciin), suda bisirilmosi zamam iss 94-96°C-s cata bilir vo yaxud
bahigin portlodilmoesi zamani 95°C-o cata bilir. Otin temperaturu-
nun yiiksalmasi ozolo ziilallarinin holl olunma gabiliyyatinin
azalmasina, onlarin su birlogsdirma gabiliyyatinin zaiflomasina
sabab olur. Bu sababdon do otin (yarimfabrikat halinda) isti emali
zamani, tocriibada ona istiliyin toesiri intensivliyinin azalmasina,
hazir kulinar momulatlari ti¢iin isa onlarin isti halda gisa middot
arzinds saxlanmasina galismaq lazimdir.

Isin magsadi: Emal zamam qizdirilma temperaturasinin ot
Vo yaxud baliq ziilallarinin hallolma gabiliyyatinin doyisilmasine
tasirini gostarmoakdir.

Is iiciin lazim olan cihaz va lavazimatlar: Refraktometr
(sokil 1.1) vo ya fotoelektrokalorimetr (sokil 1.2); mikroxirda-
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layic1 qurgu (sokil 1.3); calxalayic1 aparat (sokil 1.4); morkaz-
dongagma aparatt (sokil 1.5) vo ot masimni; 100°C-lik termometr;
100 ml-lik 6 adad konusvari, genis bogazli kolbalar; 3 adad qif;
su hamami, sinaq stisalari, 50 ml-lik 6l¢t silindri va pipetlor.

Sokil 1.1. RLU markah refraktometrin qurulusu:

1 —oturacaq; 2 — durus oziilii; 3 — krongsteynin qurasdrilmasi iigtin vint;
4 —ling; 5 — sektor (b6lma); 6 — skalamin sindirma amsali; 7 — kKremalyer;
8 — baxici borusu, 9 — priborun 0 qurulmasi iigiin vint; 10 — dispersiyani kanar
etmak digiin tutacaq; 11 — stuser; 12 —termometr; 13 — kamera; 14 — ayna.



Sakil 1.2. Fotoelektrokalorimetrin iimumi goriiniisii:

1-2 — lampamn qurasdirilmast iigiin vint,; 3 - alvan igiq filtrlarin hissasi;
4 — lampa; 5 — lampa patronu; 6 — isiq filtrlorin dastasi; 7 — dagiq kokloma
dastosi; 8 — kobud kokiamoa dastasi; 9 — hassas qalvanometrin dastosi;
10 — galvanometr cihazi; 11 — qalvanometr cihazinin yuvasi; 12 — hesablayici
baraban; 13 — hesablayict barabanin skalasi; 14 — kiivet tutqaci, 15 - slvan
isigfiltrli pardalorin tutacag.
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Sakil 1.3. Mikroxirdalayici qurgunun qurulusu:

1 — dayisdirici agar; 2 — damlatutan; 3 — konteyner; 4 — sixici halga; 5 — qab;
6 — kasici va garigdirict bigaqlart olan qarmagq; 7 — korpus; 8 — stift (vint);
9 — yonoaldici.
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Sakil 1.4. Calxalayici aparatin qurulusu:

1 —iifigi ox,; 2 — swacu vintlar; 3 —rezin galib; 4 — platforma; 5 — dayisdirici
agar, 6 —oturacag.

Sakil 1.5. SE-3 markah elektrikls islayan sentrifuga (markszdanqagma
aparati):

1 — gapagq; 2 — sinagq siisalari olan tutqac; 3 — értiik; 4 — motor; 5 — éziil.



Istifada olunacaq reaktivlor: 20%-li sulfosalisil tursusu
mohlulu, 30%-li galovi mohlulu, 2%-li mis sulfat mohlulu, 10 Ne-
li gara amid mahlulu.

Isin aparilma texnikasi

Pardasi ¢ixarilmis vo qgaba birlogdirici toxumalardan azad
olunmus ot va yaxud baliq filesi gafaslorinin diametri 3 mm olan
ot masinindan iki dofa kegirilmoklo xirdalanir vo alinmis giyms
yaxst qarigdirilir.

Tutumu 100 ml olan 3 konusvari kolbanin harasina 10 gram
kiitlada niimuna (giyma) goyulur. Sonra isa hamin kolbalara ayri-
ayriligda 10 ml distillo suyu olava olunur. Nimunolorin biri
yoxlama magsodi dasiyir. Digor ikisi iso 10 dogige miiddstinda
miiollimin gdstorisi ilo miioyyan temperaturda (60°C va 90°C) su
hamaminda qizdirilir. Bundan sonra ¢iy vo qizdirilmis ot giymasi
niimunalarinin konsistensiyasi Va rangi geyd olunur. Daha sonra
har bir giyma niimunasindan suda hall olan ziilallar ayrilmalidir.
Bu mogsadlos 2 iisul tatbig oluna bilor:

1. Qiymanin su ilo galxalayict aparatda qarisdirilmast;

2. Tokrar xirdalanma vo mikroxirdalayicida qarigdirilma.

Birinci halda har bir niimunays 40 ml distillo suyu slava
olunmalidir.

Ogor qizdirilmig giymods yapigsma miisahido edilorss, ho-
min hissa sliso gubugla ayrilmahidir. Bu amoliyyatlardan sonra
kolbalar tixacla baglanib 10 dagige miiddstinds calxalayici apa-
ratda c¢alxalanir. Hissaciklorin 10 dagigo orzinds ¢okmasindon
sonra iss mohlullart kagiz siizgaclorin komayi ilo digor kolbalara
stizmok lazimdir. Bundan sonra suda hall olan ziilallarin (qiyma
nimunalarindan ayrilan) migdarini sulfosalisil tursusunun kdmo-
yi ilo ¢okdirmo yolu ilo vo yaxud refraktometr vo ya
kalorimetrdon istifado etmoklo miigayiso etmali.

Ogar ¢okdirma yolu ilo sulfosalisil tursusundan istifads
olunarsa, 6l¢iilii sinaq siisalarinin har birina 5 ml hesabr ilo ziilal
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moahlulu, 2 ml 20%-li sulfosalisil tursusu mohlulu slavo olunmali
Vo agzi tixacla baglandigdan sonra onlar yaxsi garigdirilmali vo
20 dogige miiddstindo saxlandigdan sonra siisolords ayrilacaq
¢cOkiintiinin miqdar1t miiqayiso edilmalidir. Refraktometrdon
istifado olundugu zaman iso miigayiso siia sinma amsalina gora
hoyata kegirilir.

Kalorimetrin  komoayi ilo ziilallarin miqgdarca toyininds
(biuret reaksiyasina asasan) isa siiziilmiis mohlulun har 5 ml-na 5
ml 30%-li goalovi mahlulu va sinaq siisalorinin divarindan axitmaq
sorti ilo ehtiyatla 2-3 damci 2%-li mis sulfat mohlulu slavs
olunmalidir. Sonra isa gdy ronge boyanmis moahlulun optik
sixligii kalorimetrds qirmizi isiq filtrindo 6lgmali.

Bu halda ziilallarin faizlo miqdar1 asagidaki diisturla toyin
edilir:

NS d-100
b-c-1000"

Burada, a — movcud kalibra ayrisinin naticalorine goéroa
ziilalin mqg-la miqdart;

b — ziilal mohlulunun toyin olunma t¢iin gotiiriilmiis hacmi,
mi-lo;

d — ziilallarin ekstraksiya olunmasi iigiin gotiiriilon suyun
miqdari, ml;

C — giymo niimunasi, q-la;

1000 — isa mg-dan g-a kegmak tigiin amsaldir.

Biuret reaksiyasiin getmo intensivliyino gora organoleptiki
yolla (baxmagla) siisolords rong doyisikliyini do geyd etmoali.

Isin noticalorini asagidaki codval soklinds geyd etmali.
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Cadval 1.1

Biuret reaksiyasindan sonra

Ne Nimunalor . Lo
alinan rong intensivliyi

1. | Ciy giymadon alinan netico

60°C-do qizdirlan giymodon alman

2 natica
3 90°C-do qizdirlan giymodon alman
" | natica

Is Ne 2. Isti emalin taravazlorin protoplazmasinda olan
ziilallara tasiri

Qizdirilma zamani toravazlords olan membran ziilallarinin
istilik denaturasiyasi naticasinds onun (membranin) dagilmasi bas
verir vo yarimkegiricilik gabiliyyati itir. Bu zaman hiiceyralordoki
hollolan maddslor otraf miihito diffuziya olunurlar.

Isin moaqgsadi: Torovozlorin isti emali zamamni hiiceyro
sirosindoki  hall olan maddslorin, o ciimlodon =ziilallarin
doyisilmasini vo diffuziyasini niimayis etdirmokdir.

Cihaz va gablar: Sokildo gostorilon qurgu (sokil 1.6), 100
ml-lik ol¢iilii silindrlari, bigagq.

Refraktometr vo isiqlandirict qurgular, su hamami, 100 ml-
lik 2 odad kimyavi stokan, 2 adad siiso ¢ubuq, 50 ml-lik 2 adad
kolba, 2 adod 50 ml-lik 6l¢ii silindri, 2 odad qif, bigaq vo 100°C-
lik termometr.

Is iki variantda aparila bilor. Isin gedisi: 1 variant.
Cugundurdan kub sakilli tikalor kasib onlar1 axar suda yumali. Bu
zaman xarici gatda olan hiiceyralorin zadslonmis hissalarindan
hiiceyra sirasi ilo barabar hall olan maddslor do konar olunur.
Yuyulma o vaxta kimi davam etdirilir ki, ¢ugunduru suya
saldigda onun rongi boyanmir. Sonra yuyulmus ¢ugundur kubunu
stokana qoymali, {izorino 80 ml su tokiib onu su hamaminda
qizdirmali. Suyun temperaturunu stativdoen asilmig termometrin
komoayi ilo 6lgmoali. Qizdirilma prosesinds ¢ugundurdan boyaq
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maddasinin konar olunmasii Vo Stokandaki suyun boyanmasini
miisahido etmoali, noticods boyaq maddasinin hansi temperaturda
ayrilmasini termometrin gostorisino asason geyd etmoli (sokil
1.6).

- y

Sakil 1.6. isti emalin protoplazma ziilalina tasirini niimayis etdiran
qurgunun Sxemi

IT variant. Bunun igiin ¢iy vo qizdirilmig toravazlordan
(cugundur, yerkokii) mohsula kegon quru maddslor migdarca
miigayisa olunur. Quru maddoalorin mohsulda olan miqdarini
refraktometrin komoayi ilo siiratlo toyin etmok olur. Cugundur
yuyulur, tomizlonir vo oxu (diagonal) boyunca yarim hissaya
boliiniir. Homin hissalordon 3,0x3,0x2,0 sm 6lgiids 2 eyni kvadrat
16vhaciklor kasilir. Hor iki 16vhaciklori suya qizilgiil ranginds
boyanmanin kasilmasino godor yumali. Sonra iss g¢ugunduru
stizgoCc kagizinin komoyi ilo qurutmali vo 16vhaciklori texniki-
Kimyavi torozido ¢okmoli. Sonra iso onlart miixtolif stokanlara
goymali Vo harasinin tizorina 45 ml distillo suyu tokmali.
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Stokanlardan birini su hamamina yerlagdirib, suyu 70°C-ya gador
qizdirmali. Onu bu temperaturda 15 dogige saxlamali vo stokani
axar su altinda soyutmali. I vo II stokanlarda olan mohlullar1 50
ml-lik kolbalara siizmali. Suyun saviyyasini 6l¢ii ndqtasine gadar
tamamlay1ib, siiziilmiis mohlullarda quru maddslorin migdarini
refraktometrin komayi ilo toyin etmali.

Todgiq olunan mayelords quru maddslorin - migdarini
bilmakla ¢iy vo qizdirilmig niimunslordon ayrilan maddalarin
miqdarmi  mohlullarin  gotiiriilon  kiitlasine  nisbaton  faizlo,

X = % diisturu ilo hesablamali:

X —moahlula ayrilan maddalarin faizlo miqdari;

a — tocriilbo aparilan zaman temperatur nozoro alinmagla
guru maddslarin miqdari, faizlo;

v — 0l¢ii kolbasinin hacmi, ml;

g — cugundur l16vhaciklarinin kiitlasi, qr.

Beloliklo, ¢iy vo qizdirilmis gugundur niimunolorindan
ayrilan quru maddslorin migdarin1 miiqayiso etmali va isti emalin
membran ziilallarina tosiri hagda notico ¢ixarmali. Naticani
doftorda geyd etmoali.

Is Ne 3. Qida xammalh va yanmfabrikatlarin isti emah
zaman ziilallardan ucucu birlasmalarin ayriimasi

Ziilalla zongin qida xammali, yaxud yarimfabrikatlar
qizdirilan zaman onlarda olan globulyar (esilmis quruluslu)
ziilallar istilik denaturasiyasi naticosinds biikiiliib yigilirlar. ©gor
nimunalorin  qizdirilmas1 davam etdirilorss, onda ziilallardan
ucucu birlogmalarin ayrilmasini xarakterizo edon ikinci hadiss bas
vera bilar, masalon hidrogen sulfid vo fosfor-hidridin (fosfitin)
ayrilmasi vo S. Kimi.

Hidrogen sulfid olmasini qurgusun asetatin golovi mohlulu
ilo isladilmis siizgac kagiz1 vasitasilo tayin etmok olar.

14



Reaksiya zamani fosfor-hidridi vo ya fosfin giimiis nitratla
qarsiligh tesirde ola bilor. Bu zaman onlardan saridan qirmizi
gonur rongs godar ronglonmis birlosmoalor amalo golir. Bu
reaksiya fosfor hidridin (fosfitin) keyfiyyat tayininin asasin1 toskil
edir.

Isin moaqgsadi: Ziilallarin tobii qurulusunun doyisilmasi
naticasinds mohlullarda fosfit yaxud hidrogen sulfidin ayrilmasini
niimayis etdirmokdir.

Reaktivlor: qurgusun asetatin Qolovi mohlulu giimis
nitratin 4%-li sulu-mahlulu.

Isin apariima texnikasi

Tadqig etmok ii¢iin niimuna Kimi maslohoat goriiliir: toyuq
yumurtasi Vo ya onun sarisi yaxud ag va sarinin % hissasi, ya da

hor biri 10 q olan xirdalanmis ot vo ya baliq niimunalori.

Toyinetmo asagidaki sxemdo (sokil 1.7) tosvir olunan
cihazla aparilir. Todgiq olunan ¢iy mohsul ilk oavval diametri 3
sm-o yaxin olan, markozdon qagma aparati tigiin nozardo tutulan
sinaq slsasine  yerlosdirilir. Tixacda borkidilmis  moftil
garmaqgdan olgtsii 1,0x2,5 sm olan iki siizgoc kagizi zolagi
hazirlanib asilir. Kagiz zolagin birins bir damci qurgusun asetatin
galovi mohlulu, o birino isa eyni migdarda giimiis nitrat mahlulu
olavo edilir vo smaq siisosinin agzi homin tixacla baglanir.
Damcimin diametri 1,0 sm-don az olmamalidir ki, ronglonmis
lokanin konturu aydin gériine bilsin.

Stokana soyuq su tokiib igarisinds ¢iy mohsul olan sinaq
slisasini onun igarisina salirlar va stativda elo barkidilir ki, tadqiq
olunan mohsul tam suyun igarisindo yerlossin, dakin stokanin
dibino toxunmasin. Termometrin kiiraciyi moahsulun igarisinds
olmamalidir. Suyu elo qizdirmaq lazimdir ki, todgiq olunan
mohsulun temperaturu 1 dogigedo 4-5°C-don artiq olmasin.
Toyuq yumurtasi ziilalinin qizdirilmas: zamani yadda saxlamaq
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lazimdir Ki, ziilal hans1 temperaturda boarkidmoys baslayir.
Xiisusila siizgoc kagizlari iizorinds reaktiv lokalarini ranglomoya
baglama temperaturuna diqgst yetirmok lazimdir. Qizdirma
doracasindan asili olaraq lokslorin ronginin neco artmasi Vo
ronglonmasinin maksimuma c¢atma temperaturu izlomok va geyd
etmok lazimdir.

Isti kulinar emali zaman1 mahsullardan ucucu birlosmalorin
ayrilmasi haqqinda natics ¢ixarmali.

r—- ]

Sakil 1.7. Ugucu birlagmalarin keyfiyyatca tayin edilmasi ii¢iin cihazin
sxemi
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Is Ne 4. Ziilal gatisiglarimin konsentrasiyasi va tarkibinin, isti
emaldan sonra onlarin ézliiliiyiina tasiri

Isti emalin tosiri ilo ziilallarmn qurulusu doyisilir. Onlarin
agreqgasiya olunma qabiliyyati artir. Belo ki, asan harokot eds
bilon yumurta ziilali mohlulu istiliyin tosiri ilo 6zlililyiinii artirir.

Yumurta ziilalinin bu xassasindan kulinariya tacriibasindo
yumurta-siid garigigimin hazirlanmasinda istifads olunur. Sonun-
cular iso (yumurta, siid) dondurma vo sirin kremli qatisiglarda
isladilirlar.

Yumurta-siid qatisiginin  konsentrasiyasi isa orada olan
ziilallarin qatililigindan vo qatisigin keyfiyyot torkibindon asilidir.

Isin moagsadi: Ziilal qatisig1 konsentrasiyasi va torkibinin vo
ziilal qatihigmin (duru xoraklorin) vo digar xoroklorin hazirlan-
masinda islodilocak sistemlarin (yeyinti sistemlori) ozliiliiylino
tosirini dyronmokdir.

Istifads olunan cihazlar: Kapillyar viskozimetr (6zliiliik
6lgan), 100°C-lik termometrlor, 500 ml tutumlu kimyavi stokan, 2
adad 100 ml tutumu olan 8 adad kimyavi stokan.

Isin gedisi: Sinmis yumurtanin ag1 sarisindan azad edilir
(Bu amaliyyat avvalcadan gokisi malum olan 100 ml-lik stokanda
yerina yetirilir). Sonra iss yumurta ag1 va sarisi ayriliqda bircinsli
hala diisona kimi yaxs1 qarigdirilir va ¢akilir. Daha sonra yumurta
saris1 ii¢ borabor hissoys (niimunays) ayrilir. Birinci niimunanin
tizarino 30 ml, ikinci niimunays isa 50 ml siid slavs olunur.

Bu amaliyyat (ii¢ niimunsa) yumurta ag ilo do tokrar olunur.
Yumurta agi vo sarisindan alinan 3-cii niimunolori birlogdirib
tizorino 60 ml siid olavo etmali.

Biitiin qatisiglar1 (yumurta-siid niimunalorini) temperaturasi
80°C olan su hamaminda 5 dagigoe saxlamali.

Qizdirilma vaxti niimunalari fasilosiz olaraq yaxsi qarisdir-
maq lazimdir. Qatisiqlar qizdirildigdan sonra axar su altinda otaq
temperaturasina Kimi soyudulmali vo kapillyar viskozimetrin
komayi ilo onlarin nisbi 6zliliyt 6lgiilmalidir (sokil 1.8-0 bax).
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Sakil 1.8. Kapilyar viskozimetrin qurulusu

Kapilyar viskozimetrlo igslomok ti¢lin onun genis borusuna
distillo suyu elo tokilir ki, C kiiraciyi yariya kimi dolsun.
Viskozimetrin nazik boru hissasina isa rezin boru geydirilir vo
onun komayi ilo su sorulur. Bu zaman suyun soviyyasi A
noqtasindan yuxari olmalidir.

Beloliklo, A vo B kiiraciklori arasinda mayelorin meniski
(ayri hissasi) kiiraciyin ayilmis hissasindan konara gixir.

Su ilo doldurulmus viskozimetr, vertikal sokildos, i¢arisinda
20°C temperatural1 su olan stokana yerlosdirilir. Burada A ndqtosi
stokandaki suyun saviyyasindon asagi olmalidir.

Is zamani viskozimetri 10 dogige miiddatindo stokanda
saxlamali, sonra iso suyu sol torafo A noqtesindon yuxari galxana
Kimi sormali vo saniya olgonin komoayi ilo onun A-dan
(noqtasindan) B-yo Qodor axmasi (asagi diismosi) middatini
geydos almaq lazimdir.
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Bu amaliyyat bir nega dofa tokrar olundugdan sonra cihazin
suyunu bosaltmali, onu az miqgdarda todgig olunan mohlulla
yaxalamali, sonra iss yuxarida geyd olundugu kimi, mohlulla
doldurub 10 dogige miiddstinds saxlamali vo mayenin axma
middatini geyd etmok lazimdir.

Adaton, 6lgma amaliyyati1 on az 6zliiliiyli olan mahlullardan
baslanmalidir. Belsliklo, 6lgmo vaxti nazoro alinmagla tadqiq
olunan mohlulun nisbi 6zliliyii agagidak: diisturla hesablanir:

1 - nisbi ozlulik;

1, — todgiq olunan mahlulun axma miiddati,saniys ils;
To — Suyun saniyalorlo axma miiddatidir.

Naticoalar codval 1.2-do geyd edilir:

Codval 1.2
Niimuna Zulal SU-| - g1y | Mayenin xaricl
nishati goriiniisii

Yumurta sarist Vo 30 ml siid

Yumurta sarist va 50 ml siid

Yumurta sarist vo 80 ml siid

Yumurta agi va 30 ml siid

Yumurta agi, sarisi qatigigt vo 60
ml siid
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II FOSIL. KULINAR EMALI ZAMANI
KARBOHIDRATLARIN DOYISILMOSI

Is Ne 5. Saxarozanin hidrolizine miixtalif amillarin tasiri

Yeyinti mohsullarinda olan vo ya kulinar momulatlarinin
hazirlanmasinda onlara slava olunan sokar tozu (saxaroza) suyun
(mayenin) istiraki ilo yliksok temperaturda qizdirilan zaman
hidroliz olunaraq fruktoza va gliikoza qarisigini - invert sokorini
amoala gatirir. Proses gsokarin inversiyasi adini dastyir.

Bu Oziini sirin x0roklorin istehsalinda, {izvi tursularin
istiraki ilo meyva-gilomeyva kiseli, kompotlar, jele, muss, digor
xoraklorin hazirlanmasinda vo meyvoalorin miixtalif variantda
bisirilmasi zamani 6ziinii daha aydin gostorir.

Emal zamanu, invert sokara ¢evrilon sokarin migdari, homiso
istilik tosirinin davametmo miiddatindan, tursularin dissosiasiya
olunma doracasindan va onlarin miihitde olan qatiligindan asili
olur.

Inversiya zamam saxarozanin hidrolizini, torkibinde {izvii
tursular olan mohlullarda, yaxud meyvo-gilomeyvalorin bisiril-
mosi zamani onlarin torkibindo, sokorli toravazlorin portladil-
moasinda 6yronmoak olar.

Saxarozanin inversiya olunmasina ayri-ayr1 texnoloji amil-
lorin tasirini 6yronmoak tiiglin isi asagidaki 3 variantda aparmag
laboratoriya soraitinds daha mogsadouygundur:

1. Isti emalin davametma miiddatindan asil1 olaraq;

2. Emal miihitinds tursunun miqdarindan asili olaragq;

3. Tursunun dissosiasiya daracasindan asili olaragq.

Cihaz va gablar: Isti titrloma iiciin biiret, yaxud &lgiilii 10
ml-lik pipet, 200-250 ml-lik 2 adad kimyavi stokan; 250 mi-lik 2
adad olgiilii kolba; 50 ml-lik 6l¢iili silindr, 2 adad qif; 100 mi-lik
tutumlu konusvart kolbalar.

Reaktivlor kimi: 1%-li qurmiz1 gan duzu mshlulu; 2,5 n
golovi mohlulu; 1%-li géy metilen mohlulu; 6%-li limon tursusu
mahlulu istifado edilir.
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Isin gedisi: Isti emalin davametmo miiddatinin tosirini 6yro-
non zaman cadval 1.3-ds (codval 1.3a va 1.3b) gostarilon resept-
lardan biri tizra iki eyni adli sirop (sirs) niimunasi hazirlanir.

Cadval 1.3a
Migqdar
Reﬂseptur_a Limonqtursusu, Distillo suyu,
noémrasi Saxaroza, q
mi mi
1 2 2 40
2 3 2 40
3 3 3 40
4 4 3 40
5 4 4 40
Cadval 1.3a
Migdari
Kompot
Reseptura | & iin or Limon Distillo
nomrasi Saxaroza,
hansi tursusu, ml | suyu, mi
meyvo, q
1 15 8 15 60
2 10 6 10 65
3 10 5 8 67

Sirop tglin texniki torozido 200-250 ml-lik kimyoavi sto-
kanda saxaroza niimunasi ¢okilib tizarino limon tursusu, su slave
olunur vo qarisiq qizdirilir, 1-don 5 dogigoys Kimi gaynadilir.
Siroplar hazirlandigdan sonra onlar tez bir miiddat arzinds soyuq
su ilo soyudulmali vo 100 ml-lik kolbaya kogiirtiilmalidir. Tursu-
nun gatihi@min saxarozanin hidrolizina tasirini dyranmoak tigiin
siroplarda limon tursusundan istifads olunur. Slava olunan limon
tursusunun hocmi su ilo eyni migdarda gotiiriiliir. Belo siroplar 2
doaqigs arzinds qaynadilir.

Ogor tursunun dissosiasiya dorocasinin tosirini miiqayisali
Ooyranmok talob olunursa, siropun birina limon tursusu, digarina
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iso sirka tursusu olava olunur. Belo siroplar 3 dogige orzinds
gaynadilir.

100 mi-lik kolbada gotiiriilmiis siropun tizarins distills suyu
olava olunur vo mohlul &lgii xattin saviyyasino kimi catdirilir.
Alman moahlul (sirop) yaxsi garisdirildigdan sonra, ondan 25 ml
niimuna gotiiriiliir vo 0, 250 ml tutumlu 6l¢ii kolbasina kogiiriliir.
Burada su olave olunmagla mshlulun saviyyasi olgli Xatting
catdirilir. Belalikla, alinan mahlul garisdirilir va sianid metodu ilo
sokarin tayini tigiin isladilir.

Bu metodla sokarlorin tayini, todqiq olunan mohlulda qur-
mizi gan duzunun sart gan duzuna ¢evrilmasina, yani reduksiya
olunmus sokarin barpa olunmasina ssaslanir. Basqa s6zlo, qirmizi
gan duzunun borpa olunmasina Sorf olunan invert sokarlorin
miqgdarina asasan mohlulda sokarin miqdari tayin olunur. Adaton
sianid metodu ilo sokorin toyini, qurmizi1 gan duzu moshlulunun
golovi mithitdo gdy metilen indigatorunun kémayi ils, qizdirilma
yolu ilo hoyata kegirilir. Bu metodla tocriibo aparan zaman
mohlullarin gaynama intensivliyini va titrloms tg¢iin sorf olunan
mahlulun slava olunma siirstini gézlomok lazimdir.

Is zamani, avvolco toxmini titrlomo aparilmalidir. Invert
sokari olan mohlulu isti titrlomo tigiin istifado olunan biiretkaya
tokdir, sonra iso konusvari 100 ml-lik kolbaya dogig 100 ml 1%-li
qurmizi gan duzu mohlulu slave olunur. Bu mohlulun tizorins 2,5
ml, 2,5 n galovi mahlulu vo 1 damc1 géy metilen olavo edilir.

Bu qarisiq tez qizdirilib qaynadilir vo tizarine ehtiyatla sani-
yado 1 damci olavo etmok sortils, todgiq olunan mohlulla yasil
rongin avvalco bondvsayi, sonra ise agiq sart rongs kegmasino
kimi titrlonir. Qaynama zamani1 mayenin gqarismasi bas Verir.

Yoxlama (kontrol) iigiin titrloma. Bu moagsadlo konusvari
100 ml-lik kolbaya 10 ml 1%-li qurmiz1 gan duzu mohlulu, 2,5
ml, 2,5 n galovi mahlulu va 1 ml az avvalca titrlogsdirmaya sorf
olunan smaqgdan kegirilon mohluldan oslava olunur. Qarisiq
qizdirtlib 1 dagige gaynadilaraq iizerine 1 dameci metilen goyi
olava olunur va sart rong amolo golono kimi titrlomo aparilir.
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Mohlulun gaynamasi 3 dagigadan artiq olmamalidir. Daha doagiq
natica titrlomaya 5-6 ml invert sokori mohlulu slava edildikds
alimir. Hesabati, yoxlama figiin titrlomoys gedon mohlulun
miqdar1 nazers alinmagqla aparmaq lazimdir.

Invert sokorino ¢evrilmis saxarozanin miqdarmn1 (X%)
asagidaki diistur ilo hesablamali:

_ K(10,06 +0,0175)250- 0,95-100
B 10V - 25D

X

burada, X — invert sokars ¢evrilon saxarozanin %-lo miqdari;

K — quirmizi gan duzu mahlulunun titrlonmasina diizolis
omsali1 (0,9942);

250 — sokarli sirop tokiilon kolbanin hacmi, ml (250);

0,95 — invert sokordon saxarozaya ke¢gmo omsali;

D - siropun hazirlanmasi iigiin saxarozanin kiitlosi
(niimunads), 2;

V — invertli sokor mahlulunun hacmidir, hans1 ki, 10 ml
1%-li qirmizi gan duzunun titrina sorf olunur, ml; (kontrol
titrlomada) 10,06 va 0,0175 iso empirik amsallardir;

1000 — mg-dan 2 g-a kegmo omsalidir.

Is Ne 6. Kartof nisastasimin kleysterlosmosi

Adoton su ilo qizdirllan zaman nisasta donociklorinin
Kleysterlosmasi (yapisqanlasmasi) Vo qurulusunun dagilmasi bir
nego Morholoda donaciklorin sismesi ilo birge davam edir. ilk
morhalodo donaciklor suyu 6zlorino hopduraraq soffaflasirlar.
Onlan ehtiyatla qurutmali, ¢iinki su konar edildikdo bels, xas-
salori doayisilmir, formalarini, tabagoalorini va s. xiisusiyyatlorini
ozlarinds saxlayirlar.

Qizdirilmanin davam etmosi ilo (suyun vo nisastanin 1:1
nisbatinda) donalor siddatli doracads siskinlogarak hacmca boyii-
yiir, tobagolorini itirorok amilozanin asagi molekullu fraksiyasi
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mohluluna cevrilirlor. Nisasta kleysteri (90°C vo yuxari tempe-
raturada) qizdirilarsa, onun danaloari dagilir vo bu zaman kleyster
Oziinii nisasta polisakarlorinin (amiloza, amilopektin) mahlulu
kimi biruzo verir.

Kartof vo kokiimeyvalilorin nisasta donslori, taxil nisastasi
danaciklarina nishaton suda istiliys az davamlhidirlar. Onlar bels
miihitds siddatli doracads sisorok tez dagilirlar.

Nisasta torkibli (soraba-piiresi, sous, kisel) xoroklor hazir-
lanarkon onlarin tarkibinds olan digar yeyinti mohsullarinin tor-
Kib hissolori (ziilallar, yaglar, sokarlor, tursular, mineral madds-
lor) nisasta donoalorinin sismo doracasine, nisasta Kleysterinin
Ozliliyiiniic miiayyan edon polisokarlorin hall olmasina tasir
edirlor.

Isin magsadi: Miixtolif temperatur soraitindo kleysterloson
nigasta donaciklarinin xarici goriiniisiiniin doyiskanliyina baxmag,
donalarinin  sismo doracasi ilo Kleyster ozlililyli arasindaki
asilihig1 toyin etmokdan ibaratdir.

Cihaz vo levazimatlar: | variant: Isiglandiric1 vo sokil
¢okon aparat1 olan mikroskop (sokil 1.9); asya siisosi; ortiicli Vo
saat siisolori; siiso gubuglar; kimyavi stokanlar; 3 adod 100 mi-lik
konusvari kolba; 1,5-2,0 mm diametrli viskozimetr, termostat;
saniys 6lgan; 2 adad su hamami; 2 adad qum hamama.

Reaktivlar: 0,004n yod mohlulunun kalium yodla qgarisig,
12Ne-li reaktiv, 1%-li x6rok duzu mohlulu; 0,4%-li limon tursusu
mohlulu; mikroskopik miiayina aparmag ti¢iin nisasta.
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Sakil 1.9. isiqlandiricaih mikroskop
Mikroskop: 1 — stativ; 2 — tubussaxlayan; 3 — mikrometrik vint;
4 — makrometrik vint; 5 — tubus; 6 — okulyar; 7 — revolver; 8 — obyektiv;
9 - asya masasi; 10 —tutqac; 11 — kondensorun diafragmasinin qolu;

12 — kondensor; 13 — giizgii; 14 — kondensorun vinti.
Isiglandirict OI-7: a — transformator; b — reostatin qulpu;, v — elektrik agar;
q — lampali haraKatli patron; d — korpus; e — sixict qayka, j — stativin dayagi;

i — birlagdirici planka; k — stativin oturacagi; m — diafragmanin lingi.
Rasm cihazt RA-4: | — halgaciq; Il — halqaciq vinti; 11 — isigfiltrli bélma;
IV — agilan bashq, V — stanqga; VI —ayna; VIl — isigfiltrli baraban.

Isin aparilma texnikasi: 1) Ik ovval qizdirilma zamani su
suspensiyasinda nisasta donalorinin xarici goriiniisiiniin doyisil-
moasini izlomak moagsadilo ¢iy kartof nisastasi donolarini mik-
roskop altinda 280 dofo (okulyar 7, obyektiv 40) boyiidiib onlara
baxmali va sokil ¢okon aparatla sokillorini gokmok lazimdir.

Preparati hazirlamaq tgiin su ilo isladilmis siiso ¢ubugun
ucunda bir azca nisasta gotiiriib ogya siisasinin iizarina qoymali
Vo onu bir damct su il isladib tizarini ortiicii siiso ilo ortmali.
Doanaciklarin iriliyina, formasina va tabagoalarinin olmasina fikir
vermoali.
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Tkinci marhalads iso iki su hamaminin birinde suyu 70°C-
ya, 0 birinda isa 90°C-ya gadar qizdirmali. Nisastanin 1%-li sulu
mohlulunu hazirlamali. Bunun {igiin texniki torazids iki Kimyovi
stokanin har birinds 0,59 nisasta ¢akib, tizorlorina 50 ml distilla
suyu su olava etmoli vo garigdirmali. Stokanin birini 58°C-ys,
digorini isa 80°C-ya Qgodor temperaturu olan su hamaminda 5
doagiqe saxladigdan sonra onlar1 axar su altinda soyutmali. Homin
temperaturlarda kleysterizo olunmus nisasta niimunalarindan
yodla ronglonmis Vo ronglonmomis preparatlar hazirlamali.
Bunun {igiin iKi osya siisosi gotiiriib birinin {izarina 58°C-ds, 0
birisininkino iso  80°C-do Kleysterizo edilmis kleysterdon
(yapisqanli nisasta mahlulundan) bir damci qoyub iizarini ortiicii
sliso ilo oOrtmoali vo yenidon bu osya siisolori yzorina (ovval
goyulan niimunalorin yanina) homin niimunslordon bir damci
olava edib yod moahlulu ilo boyamali (yodun kalium yodda
0,004%-li moahlulu) vo &rtiicii siiso ilo {izorini drtmoali. Ortiicii
sliso altindan ¢ixan mayeni siizgoc kagizi ilo gotiirmali.

Hazirlanmis preparatlara mikroskop altinda baxib, miixtalif
temperatura soraitindo Kleysterizo edilmis nisasta danslorindo
gedon doyiskonliyin formasini kagiz tizorindo ¢okmali (nisasta
donalarinin forma ve boyiiklityiiniin doyismasi, tabagalorin olub-
olmamasi, soffafligin amolo galmasi).

Sonra ise, gaynamanin tasirindon nisasta donslorinin parca-
lanmasini miioyyan etmok moqgsadilo hazirlanmis (kleysterizo
olunmus) niimunoalordon birini qum hamaminda 1 daqigo
miiddatinds gaynatmali. Qaynadilmis bu niimunadon bir damci
gotiirtib ogya siisasi tizarine qoymali, yod mahlulu ilo boyamali vo
mikroskop altinda baxmagla donalarin dagilmasini geyd etmoali va
Varag iizarinds onlarin sakilini ¢akmali.

2) Kleysterin ézliilityiiniin dayisilmasinin 6yranilmasi

Ug odad 100 ml-lik konusvari kolbanin hor birine 1q nisasta
cokib tokmoali vo tizarlorine 50 ml distillo edilmis su, miivafiq
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olaraq 1%-li xorok duzu mohlulu, 0,4%-li limon tursusu mahlulu
olavs etmoali.

Hor bir kolbani1 tizorinds asbest torcugu olan qizdiricida
yingiil ¢alxalamaqla gaynayana kimi qizdirb bir dogigo
gaynatmali, sonra iss qizdiricinin tizorindon gétiiriib 20°C-ya
godor axar su altinda soyutmaq lazimdir.

Kleysterlosmis bu nisastalardan preparatlar hazirlamali,
onlart yod mohlulu ilo boyamali, mikroskop altina qoyub
baxmagla nisasta donaciklarinin iriliyina vo onlarin dagilmasina
diggat yetirmok lazimdir.

Hazirlanmis  nisasta  Kleysterlorinin  6zliliyiinii  iso
viskozimetr vasitesilo olgmoli. Kleysterin nisbi  6zliliylini
asagidaki diistur ils toyin etmoli:

o
n=-2
T[’
burada, to— suyun axma miiddati, san;
T, — tadgiq olunan kleysterin axma miiddatidir, san.

Todgiq olunan olavalorin nisasta donalorinin sismasine vo
bununla olagadar olaraq kleysterin 6zliiliyiine tosiri barads natico
¢ixarmali.

Miisahidalorin naticalorini asagidaki codvoldoki kimi (bax.
cadval 1.4) sorh etmali.

Codval 1.4
Nisasta L
Nisasta kleysterlori niimunalori danaciklarinin Kle.}.lsn.a.“..n ["Sbl
. ozliliyt
xarakteristikasi

1. Ciy nisastadan Kleysterlosmis
nimuno;

2. 58°C-da kleysterlagmis niimuns;
3. 80°C-do kleysterlogmis niimuns;
4. Qaynadilmis kleyster;

5. Xorak duzunun istirak ilo
kleysterlogmis niimuns;

6. Tursu istiraki ilo kleysterlogsmis
niimuna.
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Is Ne 7. Quru guzdirnlma naticasinda nisastamin fiziki
xiisusiyyatlarinin dayisilmasi

Kulinariya tacriibasinds unun yagsiz qovrulmasi va yaxud
un momulatlar1 bigirilon zaman quru nisastanin qizdirilmasi
naticasinda, polisakar zoncirlori pargalanaraq kicik molekullu
birlosmalor (dekstrinlor) vo ugucu par¢alanma mohsullar1 amalo
getirir.

Nisasta quru qizdirilan zaman onun fiziki xiisusiyyati do
doyisilir. Onun ag rongi avvalco agiq sari, sonra iso miixtalif
tindlikdo gohvayi rongs ¢evrilir, polisokarlorin holl olunmasi
artir, ugUCU pargalanma Mohsullarinin ¢oxalmasi ilo alagodar
olarag, onda asl nisastaya xas olunmayan xosagalmaz iylor amolo
golir. Qizdirilmanin hoaddi artdiqca, nisasta donalarinin qurulusu
dagilir. Nisasta yiiksok dorocads (160-180°C) uzun miiddot
qizdirildigdan  sonra suya salinarsa, onun doanalori ayri-ayri
hissaloro pargalanir. Nisasta donoalorinin dagilmas: vo habelo
nisasta polisokarlarinin (amiloza va amilopektin) pargalanmasi
sobobindon nigsasta halmogiyinin = ozliliiyti  (qatiligi) azalir.
Qizdirilmanin daracasi vo miiddati artdiqca yuxarida geyd olunan
doyisikliklor nazars garpacaq daracods doyisir.

Isin magsadi — miixtalif temperaturlarda quru qizdirilmis vo
qizdirilmamis nigastanin fiziki xiisusiyyatlorinin doyigilmasini
miiqayiso etmokdon ibaratdir.

Oyronilon nisasta niimunalori arasindaki forgi daha aydin
ayird etmok magsadils, miiayins tigiin kartof nisastas1 niimunalori
gotiirmok lazimdir. Ciinki Kartof nisastasinin qurulusu taxil doni
nigastasina nisboton qizdirilan zaman daha tez pargalanir. Homin
nisastadan niimunolor gotiiriib birini 160°C-do, digarini iso
180°C-do 4 saat miiddatinds qizdirmali.

Cihaz va lavazimatlar: RLU-3 markali refraktometr; cal-
xalayici aparat, sokilgokan cihazi va isiglandiricist olan mikros-
kop; 1,5-2,0 mm olgiilii kapillyar viskozimetr; 100 ml-lik 3 adod
konusvari vo 3 odad 6lgili kolba; 3 adad 25 mi-lik, 4 odad iso
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100 ml-lik, 1 odod 1 I-lik stokanlar; 50x150 mm olgiido siliso
16vhaloar; agya va Ortiicii siisalor, siiso gubuglar.

Reaktivlor: 0,004 n yod moahlulu (kalium yodid) 2-2,5 g
kalium yodu 10 ml suda hall edib, iizorino 0,26 q sublimasiya
edilmis yod olave etmali, hazirlanmig mahlulun hacmini su ilo
500 ml-a ¢atdirmalr; 0,1 n NaOH mahlulu.

Isin aparilma texnikas::

1. Qizdirilmis nisasta ilo qizdirilmamis nisastanin ronglarini
miiqayisa etmali. Bunun tigtin 6l¢iisii 50x150 mm olan siiso 16vha
tizarino 3-5 g todgiq olunan nisasta tokiib, 5 mm galinliginda
yaymali Vo tiizorini basqa siiso 16vha ilo Ortiib, istiindon azca
tozyiq gostarmaklo sixmali. Sonra iss ortiicii stiso 16vhani gotiiriib
baxmaqgla, qizdirilmis vo qizdirilmamis nisasta niimunalorinin
ronglarini miiqayiso etmali.

2. Nisastanin iyini toyin etmok tgiin 10-15 q nisastanin
{izorine bir o godor do temperaturas: 50°C-don ¢ox olmayan isti su
tokiib islatmali vo 30 saniyadon sonra, suyu geri tokorok onun
iyini tayin etmoli (¢iy nisastanin iyi, iyin olmamasi, yiingiil yaniq
Iyi Vo s.).

3. Nisasta donaciklorinin xarici goriintisiinii Xxarakterizo
etmok ti¢iin ucu su ilo isladilmis siiso ¢ubugla bir az nisasta
gotiiriib (avvalco ¢iy, sonra iso mixtalif temperaturalarda qiz-
dirtlmis) asya siisasi ilo 6rtmali. Sonra asya siisasini mikroskop
altinda goyub baxmali. Nisasta donoalarinin iriliyino vo xarici
goriiniistine diggot yetirmali, onlarin saklini gokmali.

Iki kimyavi stokanin har birindo 0,2 ¢ nisasta ¢okib, iizorino
40 ml su olavo etmali vo qarisdirib 1 dogige miiddatinds
qaynatmali. Kleysterizo edilmis bu nisastadan preparat hazir-
lamali, yodla boyamali vo mikroskop altinda baxmagla nisasta
donalarinin xarici goriinlisiindo bas veron doyisikliklori geyd
etmokloa saklini gokmali.
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Fiziki-kimyavi gostaricilorin oyranilmasi:

1. Nisastanin hall olma gabiliyyatini toyin etmok mogsadilo
2 odod konusvari kolbanin hor birindo 1 g nisasta (¢iy Vo
qizdirilmamis nisasta niimunolorindan) ¢okib, tizarlorino 10 ml
distillo suyu tokmali. Kolbalarin agizlarini tixacla baglayaraq, 15
dogige miiddstindo ¢alxalayicida ¢alxalamali. Sonra isa
kolbalardaki gqarigigr silizgocdon kecirib, refraktometr cihazi
vasitosilo siiziintiido nisasta kiitlosine gbéro quru maddonin
miqdarini tayin etmoli. Alinan naticalori asagidaki codval 1.5-do
geyd edib, aparilan islor barads natico gixarmali.

Coadval 1.5
Organoleptiki gostaricilor Fiziki-kimyovi
Niimunoloarin - xiisusiyyotlor
ads Kleysteriza olunmus | =\ L v bniin
nigasta donaciklarinin Iyi, rangi N,
C olmasi | Ozliliiyii
xarici goriiniisii
Nisasta, ¢iy Un sakilli,
boyanmamis, Adi nisasta
boyanmig
160°C Quru
Xirda donacikli yapisqanin
iyi
180°C-do Yingiil
qizdirilmamusg Iri bork kiitlo vo narin sokar
toz sokilli kiitlo yanigina
banzor iy
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Is Ne 8. Nisastamn kleysteriza olunmasi vo destruksiyasi

I. Nisastanin kleysterlasmasi.

Isin moagsadi: Miixtolif temperatur soraitindo qizdirilma
naticasindo nisasta donaciklorinin xarici goriiniisiiniin  doyisil-
mosini misahido etmokdon ibaratdir.

Isin gedisat1 naticasinda taloba bilmalidir: nisasta done-
ciklorinin qurulusunu, mohsullarin mexaniki vo isti emali pro-
sesinds nisastanin neco doyismasini, fiziki-kimyavi todgigat me-
todlarmi. Eyni zamanda nisasta yapisqani hazirlamaq qaydasini,
nisastali mohsullarin todqigat metodlarint da moanimsamali,
mikroskopdan istifado etmoyi bilmolidir.

Cihaz va lavazimatlar: mikroskoplu sokilgokan aparat,
ogsya vo Ortlicli siisalor, siiso ¢ubuqlu, kimyavi stokan, 100 ml
Olciilii 3 konusvari kolba, kapilyar viskozimetr, termostat,
saniyadlgon, 2 adad su vo qum hamamu.

Reaktivlar: 0,04 n yod mahlulu vo KJ mohlulu, 1%-li NaCl
mohlulu; 0,4%-1i limon tursusu mahlulu; mikroskopik analiz ti¢iin
nisasta suspenziyasi.

Isin aparilma texnikasi

Burada mogsad Qizdirilma zamani su suspenziyasinda
nisasta donaciklorinin xarici goriiniisiiniin doyigsmasinin miisahi-
dosindan ibaratdir.

Isin aparilmasi iki hissaden ibarotdir: birinci hissods nisasta
suspenziyasinin qizdirtlma zamani neco doyisilmosi miisahido
edilir; ikinci hissodo iso nisasta kleysterlorinin ozlililyl toyin
edilir.

1. Bu zaman ilk ovval ¢iy vo qizdirilmis nisastadan
suspenziyalar hazirlanaraq, ondan preparatlar olds edilir (a),
sonra iso homin preparatlara asagidaki sxemlordo gostorildiyi
kimi mikroskop altinda baxilir:
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0) Ortlic giiga | damla nisasta

ortmak U
nigasta
ya glisasi
IE
l 40
7 280 dafa boyidilmasi
0.5 ¢ nigasta
+50 ml H:O 0,5 q nisasta
/ +50 ml HO
1=80°C 1=58°C
b SR \
- -__-;i:_".'—‘-.-- 80°C 1= ~ X
Sldaq.
Soymimag wvmmaq
I damla =7 ¥ dili
. = amla nigasta st
nigasta 2 el Lg;:;nu'l: nigas
s +1 damla J, | damla T Gali s
@ mahluly
ortiict giisa
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Sonra iso preparatlara mikroskop vasitosilo baxdigdan
sonra, onlarin sakli ¢akilir.

2. Miihitin reaksiyasindan asili olaraq nisastanin yapisgan-
lig1 (Ozliliyii) toyin edilir. Bu asagidaki sxemlords gostorildiyi
Kimi hoyata kegirilir.

1q nigasta lq mausu

Iq nisasta
q niga 1% mahlul

SO ml l 50 ml

EHO ghp \ 50 mi 0,4% limon
gH “ turstsunun
r ‘ mahlulu

1 dag a,nl\ timag

C - T S—r | L - J
L—\_' u 1 L‘I
s 1 8 = v
1 cL\q 1 cbq | tbl]
1=100°C 1 100°C =100
=
% /
o e " 20°C t-a qadar

" "()‘(, 1-a qadar dul
20°C t-a qadar soyu(hlur1 sovu u
soyudulur
| damla 1 dnmla Ni§ISta
1 damia Fo nigasta | dnan mahlulu
mahlul / \Pm‘;‘ii ] mahlul +1 damia J, .

a7 | 57 5
u‘tilu:lcﬂ Viskozimetrds
sl ozlulok slgalor

33



Son naticodo nisasta kleysterlorinin  nisbi  6zliliyi
asagidaki diisturla hesablanir:

n=-;
TO
Burada, 1, — suyun viskozimetrds axma miiddati, C;
1T, — tadqiq olunan kleysterin axma miiddatidir, saniya.
Sonda todqiq olunan qatqilarin  nisasta donalarinin
sismasine  tasiri Vo onunla bagl kleysterin  6zliiliiyiiniin
doyisilmasi hagla natica ¢ixartmali.
Miisahidalorin naticalorini cadval 1.6-ya kogtirmali.

Codval 1.6
Nisasta Cirisin yapisganli
Miisahida obyekti donociklorinin 3 niysbpafiq d
xarakteristikasi
Kartof nisastasinin daninds:
Ciy
58°C
80°C

limon tursusunun istiraki ilo
kleysterizo olunmus nisasta

I1. Nisastamin dekstrinlara cevrilmasi

Isin magsadi: nisastanin fiziki xiisusiyyatlorinin miixtolif
temperaturda qizdirmaya moruz qalmasini miiqayiso etmokdir.

Cihaz vo lavazimatlar: RLU-3 refraktometri, ¢alxalayan
aparat, mikroskoplu sokilgokon aparat, kapilyar viskozimetr, 100
ml hacmli konusvari, ti¢ 6l¢ii kolbalari, 1 litrlik kimyavi stokan,
100 ml hocmli dord kimyavi stokan, 50x150 mm o&lgiids iki siiso
16vhacik, asya vo ortiicii siigalar, siiso cubug]lar.

Reaktivlar: 0,004 n yod mohlulu, 0,1 n NaOH mahlulu.
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Isin yerino yetirilmo texnikasi

Bu, agagidaki sxemlords gostarilon ardicilligla 2 morhoalado
hoyata kegirilir:

2.1. Ovvalca orqanoleptik gostaricilor codval 2.1.1 va 2.1.2-
do gostarilon sxemlars uygun olaraq miisahids edilir:

2. 1.1 Namunslasnn ronga mayyanlogdinlis

=5 q wichiling L
35 q oy

riganta
ugaste

Preslomek vo ronglan migayiss ctimesk

2.1.2. Iyr toyin edilir 10-15 4 ¢iy =507
nagaste S0 ml H,O
t~20°C 10-15 g
50 ml H, O~ . == Suyu stzldakdan
—RNy = | womrm wyi tayan wdilie
SO daqigadan sonrm
suyu stiznlor
2,13, Nano gorinigd | girdinlmmmg quedinimy
mitgnluds ol nigasta ||ngm;|n

arkroskop visstesila onkara bovalo
0.2 q guy 0.2 q qrzdinimy
40 ml 1,0 agasta nigaets

10 mi H,0
|~

" . — e —
P——— Y —
L_l(.'Ll C 1 davg. ‘/ Ju | dN[l.q.'.\ -
srzinda 1sitinall t=1007¢C

| damla 1 damba migasts | damin I damin nisasta
nigasta + 1 sdam.J m;-.'-'n + 1 damn §,

o | [ = ] = | [= ]

Mikroskop vasitasilo niimunalora yenidan baxilir.
2.2.1. Bu morhalodo iso fiziki-kimyavi gostaricilor

sxemlorda gostarilon ardicilligla tayin edilir.
2.2.1. Hollolma gabiliyyati miiayyan olunur.
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1 q quzdinlmus .
nigasta rlu:_ug;
10ml
H,0 10 mi
\ - / H,O
{galxalamag)
100 ml

15 dog. 15 doq.

Y

refraktometrla  quu maddslarin miqdan tayin edilis

2.2.2. Ozlalik tavin edilir

0.1 g qrzdinlimsg l 0,1 qciy misasta
< | nigasta
ml
0,1 n NaOH

0.1 nNaOH

40550°C

; ;

Tadgiqatlarin naticalori cadvaloa kogtirtiliir:
Codval 1.7.

Fiziki-kimyovi

Organoleptiki gostaricilor xiisusiyyotlor

Niimunonin ad1

Goriiniisii, | Iyi | Rongi [ Holl [  Qolovi
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donlarin olunma, | mahlulunun

yapisqanlig1 % nisbi
qatiligi
Nisasta:
baslangic
160°C qizdirilmig
180°C qizdirilmig

Isdon natica cixartmali.

Is Ne 9. Saxlanma zaman nisastali kulinar mamulatlar
tarkibinda suda hall olan maddalarin dayismasi

Nisastal1 kulinar momulatlarinin (s1yiqlar, plovda diiyii, ma-
karon momulatlar1) saxlanilmasi zamani onlarda orqganoleptiki
gostaricilorin pislosmasi bas vera bilir. Bu da onlarda olan nisas-
tanin kohnolmasi ilo izah edilir. Bu iso nisastanin tabiatindan,
onun yapisqanlagsma daracasindon vo temperaturdan asili olaraq
bas verir.

Isin magsadi: Mohsullar: bisiron zaman nisastanin suda hall
olan maddslarinin neco toplanmasini géstarmokdir.

Isin gedisi: Laboratoriya doyirmaninda (sokil 1.10) 15 gram
vermisel ¢okir vo ondan alinmis unu alokdan kegirmok lazimdir.
Sonra isa 200 ml-lik kolbaya 5,7 q alinan oalonmis undan gokib
tokmoli, tizorino 144,3 ml distillo suyu tokiib, agzini tixacla bag-
lamal1, onu silkaloyici aparatda 10 dogige miiddstinds calxala-
mali, alinan moahlulu sinaq siisasine tokmali vo onu markazdan-
qagma aparatinda 8-10 dogigo firlatmali. Alinmig sentrifugatda
RPL markali refraktometr vasitssilo suda hall olan maddalorin
miqdarini quru maddslara gors toyin etmali.
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Sakil 1.10. Laboratoriya doyirmani

_a-c-100
~ 6-100

burada, a - sentrifugatda quru maddoalarin migdari, %-lo;

G - ¢okida quru maddolorin miqdari, gramla;

c — sentrifugatda (aparatdan sonra) vo ¢okido suyun
comi.

Bunun ii¢lin gazana 200 ml su tokiib, qaynayana godar qiz-
dirmal1 va tizarina 30 q vermisel tokiib qarisdirmali va 10 dagiga
bisirmak lazimdir. Sonra isa vermiselin suyu alakdan siiziiliir vo 0
isti su ilo yuyulur. Suyu siiziildiitkdon sonra niimuno gaynadigi
gazana kogiiriiliir, qazanin agzi Ortiiliir, otaq temperaturunda
saxlanir. Otaq temperaturunda saxlanmis vermisel 7-10 dogigo
miiddatindo od iizerinds qizdirilir vo yuxarida gostorildiyi Kimi
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suda hall olan maddslorin miqdar1 tayin olunur. Alinan malu-
matlar coadval 1.8-ds geyd edilir.
Codvol 1.8
Quru maddalarin dayisma gostaricilari

Suda hall olan maddslarin migdari

Niimunolorin adlart Ilkin miqdara
0/4-
Quru maddalar, %-lo nisbaton, %-1a

1. Quru vermisel
2. Bisirilmis vermisel
3. Quzdirilmis vermisel

Bunlara asason, isti emaldan kegmis kulinar mamulatlarin-
daki nigastan1 saxlayarkan torkibinds quru maddalarin doyisilmasi
haqqinda natico ¢ixarmali.

39




ITT FOSIL. KULINAR EMALI ZAMANI BiTKi MONSOLI
MOHSULLARIN DOYISILMOSI

Bu movzu iizra 3 isin yerino Yetirilmasi talab olunur. Bu
moaqsadla noazari hissadon asagidakilarin dyranilmasi vacibdir.

Torovazlor 6z kimyavi torkibi vo goriiniisii ilo, novii vo
becarilon ekoloji soraito goro movsiimdon asili olaraq istifadasi
ilo, mexaniki emal tsullarina, isti kulinar emali tisullar1 vo emal
rejimina gora forglanirlar.

Torovazlorin kulinar emali onlarin kiitlasi, hacmi, rangi,
dadi, konsistensiyasi va otrinin doyisilmasi, eloca do torkibinds
olan tam doyarli gidali maddalorin itkisi ilo miisahida olunur.

Bu doyisikliklarin saviyyasi emal rejimindon asilidir.

Taravazlorin gidaliq dayari, onlarin mexaniki emali zamani
da doyisilir. Bu xiisusiyyatlor 6ziinii, asasen suda vo ya havada
uzun miiddot saxlandigda daha ¢ox gostorir. Toravoz xoraklorinin
vo momulatlarinin organoleptiki vo texnoloji xiisusiyyatlorinin
formalagmasina iso isti kulinar emali xiisusilo tosir edir. Bitki
monsali Mohsullarin isti emali zamani toravazlorin yumsalmasi
hemiselliilozlarin gisman hall olunmasi, protopektinin pekting
¢evrilmasi, hiiceyra divarinda olan ziilali maddolorin destruk-
siyast ila izah olunur.

Momulatlarin konsistensiyasina, onlarin torkibindo olan
nisasta, eloco do nisasta donaciklorinin doyismosi do tasir eda
bilor ki, bu da qizdirilma zamani onlarin su ilo kleysterizo
olunmasi naticasinds bas verir.

Bitki mansoli mohsullarin (xammalin) toxumalarinda mexa-
niki mohkomlik isti emal zamani 10-30 dofo azalir. Bu fakt
miixtolif cihazlar vasitesilo askar edilir. Mohsullarda reoloji
xassalarin dayisilmasini isa, mohkomlik, kasma qiivvasi, sixilma
Vo digar gostaricilora gora tayin edirlar.

Miixtolif toravazlorin isti emali miiddati forglidir vo o, miix-
tolif amillorla: goriiniisii ilo, mohsulun xiisusiyyati ils,
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miihitin pH-1 ilo Vo bisirma zamani qatilan adviyyslorin tasiri ilo
miisahido edilir. Sitoplazma membranmin torkibino daxil olan
plastid, hiiceyro morkozi (niive) vo digar organlarin ziilallari
istiliyin tasirindon denaturasiya olunurlar. Bunun naticasi olaraq,
kegiricilik gabiliyystino malik olan membranlar dagilirlar. Bu da
hiiceyra daxilindan hoall olan maddalarin otraf miihito diffuziya-
st giiclondirir vo mohsulun qidaliq doyarini asagi salir. Mah-
suldan ayrilmis maddoslorin migdart bu halda kimyavi torkibdan,
qizdirilmanin davamliligindan, maye ilo mohsulun miqgdar nisbes-
tindon, sonuncunun xirdalanma daracasindan va s. asilidir.

Bitki moansali mohsullarin (teravez, donli vo unlu mamu-
latlar) isti emali zamani, onlarin torkibinds olan oliqosokarlor
(saxaroza, maltoza) {izvi tursularin vo fermentlorin tosiri altinda
hidroliz oluna (inversiya) bilirlor. Mahsulun torkibinds olan vo ya
reseptura ilo daxil olunan bu ingrediyentlor, monosokarlorin
omalo golmasina sabab olurlar. Bu da hazir moahsulun sirinlik
daracasinin artmasina gatirib gixarir.

Oliqosaxaridlorin inversiya doracasi onlarin miqdar torki-
bindon, tizvi tursularin dissosiasiya doracasindon, qizdirilma tem-
peraturundan vo onun miiddatindan, Xomirin qicqirma soraitindon
Vo ondan hazirlanan momulatlardan asilidir.

Reduksiya olunmus sokoarlar iso melanoidin amalogatirma
reaksiyasma gira bilirlor, bu da mohsulun ronginin, dadinin vo
atrinin dayisilmasina gatirib ¢ixarir.

Quru qizdirma zamani1 mohsullarda olan nisasta (unun qov-
rulmasi, xomirdon momulatlar hazirlanan zaman, qizartma va ni-
sasta torkibli momulatlarin sobada bisirilmosi zamani) destruk-
siyaya moruz galir.

Bu zaman yaranan dekstrinlor (nisasta yapisqani) momulat-
lara sar1-qohvayi rong verir, bu da 6ziinii iist tobagods qirmizi
qabigin yaranmasinda gostorir.

Bu zaman yaranan ugucu birlosmolor ona otir verir. Toro-
vazlorin miixtolif ronglori vo c¢alarlar1 onlarin genis tobii Xa-
rakterli rong gammasi ila: yasil (xlorofill), qirmizi, al qurmizi,

41



qirmizi-bandvsayi — rongli antosianlarla, ag-flavon qliikozid-
lorinin olmasi ilo Xarakteriza olunur.

Mexaniki va isti emal torovazlorin rongini, goriiniisiinii do-
yiso bilor: kartofun, yerkdkiiniin, almanin, gobsloyin havada
garalmasina, ispanagin, gicitkonin portlodilmasi zamani qonurlas-
masina, meyvalorin, gilomeyvalorin, torovozlorin  qirmizi-
bondvsayi ronginds olan intensivliyinin azalmasina gatirib
¢ixarir.

Islorin yerino yetirilmosi zamani tolobolor bitki monsoli
mohsullarda toxumalarin qurulusunu todgiq edirlor, miixtolif
texnoloji emal tsullarinin onlarn struktur-mexaniki xassalorine
tosirini, qurulus elementlarina vo gida maddaloring, eloca do
toravazlarin ranglarinin dayisilmasine tasirini 6yranirlor.

Is Ne 10. Ciy vo bismis bitki mansali mohsullarin
mikroskopiyasi, isti emalin taravazlardan hall olan
maddalarin ayrilmasina tasiri

Isin mogsadi, ilk 6nco ¢iy vo bismis toravazlorin toxuma
qurulusu ilo tanis olmaq, onlarin hiiceyralorindo olan bir sira
qurulus elementlorinin — hiiceyra divarmin, sitoplazmanin va
digorlorinin isti emal zamani doyisilmosini dyronmokdir. Burada
eyni zamanda ¢iy vo bismis torovozlordon emal zamani ayrilan
maddolorin miqdarca miiqayisosi do nozards tutulur.

Ona gora do talabalar ilk novbads nazoari adabiyyatdan bitki
hiiceyralorinin qurulusu, onlarin kimyavi torkibi vo burada gida
maddolarinin necs boliisdiirilmasi biliklorino malik olmalidirlar.
Burada, homginin onlar mdvzu iizro preparat niimunslorinin
asagida gostorilon sxemlors uygun olaraq hazirlanmasini da
bacarmalidirlar.

Isin yerino yetirilmosi zamam asagidakilardan istifado
olunur.
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Cihaz va gablar: sokilgokon qurguya malik mikroskop — 2
odad; preparat hazirlamaq ti¢iin kasma bigagi — 2 adad; preparat
iynasi — 1 odod; skalpel — 1 odad; asya stisalari; ortiicii siisolor vo
stizgac kagizlari; 200 ml-lik kimyavi stokan — 4 odod; elektrik
pilotasi — 2 adod; su hamami — 1 adad; 50 ml-lik 6lgii kolbalar1 —
2 odod.

Isladilan reaktivlor: 3%-li kalium yodiddon hazirlanan
1%-li yod mohlulu, 0,5%-li kalium karbonat mohlulunda
hazirlanmis doymus safranin mohlulu, 10%-1i x6rok duzu
mohlulu.

Todgiqgat obyekti kimi 1 adad 100 g-liq bas sogan, 1-2 adad
100-150 g-liq kartof kdkyumrulari, 100 g-liq ¢ugundur kokii
gotiirilir.

Is 3 variantda aparilir.

I variant. Ciy va bismis soganin toxuma qurulusunun
oyranilmasi.

Bunun {igiin gostarilon sxemlors uygun olaraq asagidakilar
yerina yetirmak talob olunur:

1. Sogan1 tomizlayib vo iki yers bolmali, onun Istli tabage-
sindon bir hisso gotiirarok iki yera bolmali: bir hissasini soyuq
suya yerlosdirib, o biri hissasini isa 15 dogigo orzinds bisirmoak
lazimdir. Iyno vasitesilo onun hor iki yarisindan nazik pordo
¢ixarib (i¢ torafindon), bir qat hiiceyradon ibarat olan diiz sath
tizorinda diizoldorak, iki diizbucaq soklinde 2x2 mm o6lgiido
nimunalar kasilir va preparat iki asya siisosi tizarina goyulur. Har
bir ¢iy vo bismis preparatlarin tizorina 1 damla distillo olunmus su
olava olunur.

2. Ogya siisasi lizarinds olan preparati oOrtiicii siiso ilo Ortiib
mikroskop altinda baxmali. Hiiceyra divarlarinin qalinligina,
vaziyyatina, biri-birino nisbaton sixligina, hiiceyranin iginin
soffafliq doracasine vo onda niivonin movcudluguna digqgst
yetirmak lazimdir.
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Sonra iss toxumalarin daxilindo olan forgi geyd etmali,
preparatlarin soklini gokmok lazimdir.

3. Homin preparatlar1 soganin isti emali prosesindo
sitoplazmanin dyranilmasi {igiin do istifads edirlar.

Bunun tg¢iin ortiicii siisoni  gotiiriib, hor iki preparatdan
stizgac kagizi ilo suyunu ¢okKir va onun yerino har iki preparatin
iistiino bir ne¢o damla 10% NaCl mohlulu slavs edib, onlar1 5-10
dagige orzinds saxlamali. Preparatlarin NaCl mohlulu ilo yuyul-
mas1 hiiceyronin plazmolizini yaradir ki, bu da sitoplazmani
hiiceyra divarlarindan osmotik tozyiq ilo suyun hiiceyra sirasin-
don kegmasi naticasinds ayrilmasini tamin edir.

4. Preparatlar1 NaCl mohlulunda saxladigdan sonra ortiicii
slisa ilo Ortiib, onlara yena do mikroskop altinda baxmaq lazimdir.
Sonra isa mikroskop vasitasilo ¢iy sogandan hazirlanmis
preparatda plazmoliz olan hiiceyralori tapmaqg talob olunur.
Bismis sogandan hazirlanmis preparatda hiiceyro olmamasini izah
etmoali vo soklini ¢okmok lazimdir.

5. Ciy va bismis sogan preparatlari yerlogdirilmis v iizarina
awvalcadon distillo olunmus suyu olave edilmis ikinci osya
slisosini  gotiirmoali. Sonra isa slizgoc kagizi ilo suyu ¢oKib,
preparatlara bir ne¢o damla safranin olavo edorok, onlari 2 dogigo
saxlamali. Daha sonra siizgoc kagizi ilo rongli mohlulun artigini
¢okib, yena do distillo olunmus suyu damla-damla slave etmoklo
onlari Ortiicii siigo ilo ortiib, mikroskop altinda baxmali.

Safranin pektin maddolorini narinci-sart rongs boyayir,
selliilozan1 vo denaturasiya olunmus ziilallarin donaciklorini iso
tiind qirmiz1 rangs boyayir.
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Sxem 1

Sogan toxumalarinin  qurulugsunun  dyranilmasi  Gi¢ilin
sokillar:

2)
15 daq. bigirmali
220V
3) N v suda saxlamal ﬁ
— » @y j
— Q
= k.
Ortiedl pardani
gixarmals
4)

agva slisast
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5) Nitmunalara baxaraq. hticeyra divan elementlon
qurulugundaka farglon qeyd etmakla onlann
yoklini gakmali,

stizgac kafuz

nimuna
6) ;/ﬂ
< N 5rtcn s0so

10% NaCl mahlulu

S (irtilc( 150
7 i e
/,_~__...__'——/

—

Nimunaya mikroskop alunda baxaraq, soklini
¢akmali va onda bag veran plazmoliz hadisasini
qeyd etmali
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9) Ciy va isti emala ugramis kartofun toxuma quruluglarinin
forgini geyd etmali.

10) Isti emalin biitovliikda toravozlorin toxuma qurulusuna
tosiri hagda vo sitoplazma, nisasta donaciklorinds hiiceyra
divarlarinin vaziyyatinin doyisilmasi hagqqinda natica ¢ixarmali.

digar m‘xm{a W'/ stizgac kadiza
Y 2 Tis: ‘
1)) stizgac kagizi 115 suyun
/@ ég:-, ¢okilmasi

saframin alava etmakla
saxlamlma (2 daqiga)

suzgac ka@z 1la artiq
safraninin kanar edilmasi

) [B &

ortici susa
LI i

listilla suyunun alava

4 el

Burada asagidakilann soklini gokmoli va agagida
gastarilan qaydada sakillan ¢okmali:

a) pektin maddalsrinin neca narinci-sari ranga
boyanmasini geyd etmali;

b) selluloza, denaturasiya olunmus ztlallann isa
tind-girmizt ranga boyanmasini migahida etmoali.
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Islor iizra yoxlama suallar

Tarovaz va meyvalorin toxumalarinin qurulusu.

Ayriligda torovoz vo meyvalorin  qurulus elementlorin
Kimyovi torkibinin xarakteristikasi.

Isti emalin hiiceyra qurulusunun doyismasina tasiri:
protopektinin doyisilmasi;

hiiceyra divarlarinin doayisilmasi;

sitoplazmanin doayisilmasi;

niivads vakuolun doayisilmasi.

Turgor tozyigi va plazmolizin yaranmasi sobablori.

Sogan vo kartof yumrularinda bitki toxumalarinin sxeminin
oyranilmasi.

Bigirilmo zamani torovazlords itirilmis maddalarin neca
toyin edilmasini asagidaki kimi sxemlor tizra géstarmali.

Birinci isdon alinan naticalor tizra sokillor:

a) Ogiy sogan a) Q bigmis sogan

b) O ¢iy sogan 10% NaCl b) Q ¢iy sogan 10% NaCl

C) O safraninlo boyanmis  ¢) Q safraninle boyanmis
siy sogan bismis sogan
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Daha sonra laboratoriya doftorinds bitki hiiceyralarinin
qurulus elementlarini geyd etmali va 10%-li NaCl mahlulunun,
eloco do isti emalin hiiceyro divarlart elementlorine tasiri
haqqinda fikir yiiriitmali.

Il variant. Ciy va bismis kartofun toxuma qurulusunun
oyranilmasi.

1. Kartof yumrularimi asagidaki sxemdo gostorilon ardicil-
ligla zibildon tomizloyib, soyuq suda yumali (2-ci sxemo bax).
Sonra iss onlarin ortasindan 5 mm qalinliginda niimunalor kasib,
onlar1 iki yera bolmali. Bir hissasini soyuq suya yerlosdirmali, 0
birisini iso 10-15 dagigo orzinds bisirmoli. Ulgiiciin kémayi ila
hor dilimdon 1-2 mm galinligda 3 nazik soffaf kosik edib, onlari
iyno vasitasilo agya siisosine kogiirmali (¢iy vo bismis miivafiq
olaraq har bir siisoya) Vo preparatlarin tizorino 1-2 damla su slaves
etmali.

Sonra isa preparatlari ronglomoali: 1-ci siisodoakini safranin
ilo; 2-ci siisodokini safranin vo yod ilo; 3-cii siisodokini isa
rongsiz saxlamali.

Daha sonra rongli preparatlardan rongin artigini silib, onu
distillo olunmus su ilo avaz etmali.

Isin sonunda biitiin preparatlarm {izorini ortiicii siiso ilo
ortiib, onlara mikroskop altinda baxmali.

Bu zaman hiiceyronin formasina, bir-birina nisbhoton sixli-
gina, hiiceyra divarlarin voziyystino vo nisastanin toxumalarina
fikir vermoli. Beloliklo, ¢iy vo bismis kartofun toxuma qurulu-
sunun fargini geyd etmali.

Natica ¢ixarmali vo onu doftors yazmali.
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Sxem 2
Kartofun toxuma qurulusunun éyranilmasi tizra sokillar.

kartof yumrusunu tamizlayib
dilimlara bolmah

1)

~220 v

dilimlori bigirmeli — (10-15 dag.)

3 kosik niitmunad
hazirlanmasi




Stiso tlizorinds yerlosdirilmis preparatlarla isin davam
etmoasi ardicilligr:

a) Onlar1 distillo olunmus suda ronglonmomis halda
saxlamali;

b) onlar1 safranin mahlulu ilo ronglamali;

¢) onlar1 safranin vo yodla ranglomali.

slizgac kafz)

0) V
/C‘.Z’ / rangi stizgac kagiz il

gotirmali (¢akmali)

Orttieds stisa

b distilla suyu

7

distilla suyu
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I11 variant. Burada ¢iy vo bismis toravozlordon suya kegon
maddolorin miqdar1 miiqayisali 6yranilmasi apartlir.

Bunun ii¢iin gugundur yuyulur, tomizlonir va oxu iizrs yari
boliiniib onlardan 2 eyni kvadratik 16vhacik niimunalori hazirlanir
(3x3x2 sm ol¢iida). Bu mogsadlo eyni formada yerkokii yaxud
sogan niimunalorindan da istifads oluna bilar.

Ilk ovvel hazirlanan 16vhaciklor antosianlarmn goriinmasi
qurtarana qodar yuyulur, sonra iss onlar siizgoc kagizi ilo
qurudulurlar va har birini texniki-kimyavi tarazids ¢okirlar.

Lovhaciklori ayri-ayr1 stokanlara qoyub iizorine 45 ml
distillo suyu tokiirlor. Onlardan birini 15 daqige arzinds 75°C-do
qizdirib, sonra iso soyudurlar. Daha sonra hor iki stokanda alinan
ekstraktlart (suyu) 50 ml-lik kolbaya siiziir vo onlar1 6lgiiya qodor
su ilo doldururlar. Refraktometrdon istifads edorok, siiziilmiis
niimunslords quru maddslori migdarca tayin edirlor.

Hor iki c¢ugundur l6évhaciklori niimunslorindon (¢iy vo
qizdirilmig) ayrilan quru maddolori faizlo asagidaki diisturla toyin
edirlor:

a-v
g
burada, a — temperatura gora diizolis amsali nazoro alinmaqla,

refraktometrlo tocriibo zamani quru maddonin tapilmis miqdari,
%;

X =

Vv — 0l¢ii kolbasinin hacmi, ml;
g — isa 16vhaciklorin kiitlasidir, q.

Belolikls, torovoz membraninda olan ziilahin (hall olan
maddalorin) ¢iy vo qizdirilmis niimunslordon ayrilma miqdari
miiqayisa edilir.

Noticalor daftors yazilir.
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Miistaqil is ticiin tapsiriqlar

Odobiyyat vo miihaziro materiallarindan istifado edorak
“Gilomeyva, torovoz, goboaloklorin mexaniki vo isti emali”
movzusunu asagidaki suallar otrafinda 6yranmali:

1) Gilomeyva vo torovozlorin toxumalarinin qurulusu,
onlarin strukturu, qidaliliq dayari, mexaniki va isti kulinar emali;

2) Bitki mansali ¢iy vo bigsmis mohsullarin mikroskopiyast;

3) Isti emalin bitki toxumalarindan hell olan maddalorin
¢ixarilmasina tasiri.

Is Ne 11. Temperatura va isti emalin davametms miiddatinin
taravazlards toxumalarin mexaniki mohkamliyina tasiri

Meyva va toravazlorin isti emali zamani hiiceyralorarasi
alagolarin zaiflomasina sabab, onlarda hiiceyra divarinin destruk-
siyasidir. Mohz bunun naticasindo do meyva vo toravazlarin
(Istinin) yumsalmas1 bas verir. Bu zaman toxumalarin mexaniki
mohkomliyi asagi diigiir, meyva vo toroavazlorin isti emaldan
sonra otliyi (loti) asan kasilir, gidalanma zamani onlar yaxsi
ceynonilir vo xirdalanirlar. Isti emal prosesindo torovozlorin
toxumalarinin yumsalma dorocasi temperaturdan vo qizdirmanin
davametmo miiddstindon bilavasito asilidir. Qizdirilma tempera-
turasinin asagi olmasi, torovazlorin toxumalarmin mexaniki
mohkamliyinin asagi diismo stiratini azaltmagla onlarin emal
miiddatini qisaldir.

Meyva Vo toravazlorin toxumalarmin mexaniki mohkom-
liyini tayin etmok ii¢lin daha ¢ox materialin 6zliiliiyli vo yumsal-
ma doracasini olgon cihazlardan — penetrometrlordon istifado
olunur. Bunlarin ig prinsipi ona asaslanir ki, nisbaton 6zIii mate-
riallar mexaniki qiivva tasiri naticasinds miiqavimat gostarirlor vo
bununla da onlarda olan konusvari yay, yaxud iyno materiala
daxil olur vo 6lgma ii¢ilin imkan yaradir. Konusun yaxud iynanin
materiala daxilolma dorinliyi penetrasiya olunma doracasi ils
xarakteriza olunur.
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Penetrasiya dorocasi dedikds, konusun 150 q yiik altinda
20-25°C-do 5 saniyo orzindo materialin perpendikulyar ssthino
daxil olmasi basa disiilir. Bu doraco cihazin komayi ilo
avtomatik geyds alinir.

Material no godor yumsaqdirsa, cihazin gostaricisi bir o
gadoar yiiksak olur.

Isin mogsadi: Torovoz toxumasmm mexaniki mohkemli-
yinin temperaturadan vo qizdirtlmanin davametms miiddatindan
asil1 olaraq asag1 salinma doracasini miiayyan etmokdir.

Is ii¢iin xammal kimi Kartof, yaxud ¢ugundurdan istifado
olunur.

Qablar va cihazlar: Penetrometr (sokil 1.11a), tutumu 200
ml olan 4 adad va tutumu 500 ml olan 2 odad kimyavi stokanlar,
100°C-lik termometr, matbax bigagi, 2 adod su hamami, ¢ini kasa
Vo yaxud Petri kasasi (8 dons).

Is iki variantda aparilir.

Isin gedisi: 1 variant: Tomizlonmis iri kartof vo yaxud
cugundur kokiini simmetrik dord hissays bolmali, har bir hisso-
don 30 mm qalinliginda tikalor olarag kosmoli. Kartof niimuno-
larini igarisinda soyuq su olan stokana
/l goymali. Onlarm har hanst birinin

3 mexaniki mohkomliyi  penetrometrin
komayi ilo toyin olunmalidir. Ciy
kartof, yaxud ¢ugundur niimunalarinin
penetrometrin igarisina yerlogdirmali vo
onu cihazin konusvari kasici hissasinog
Sokil 1.11a. Penetrometrin anIHIasdlrm%h' so.nra. !SQ cihazi IS_Q

{imumi goriiniisii salib onun gostaricilorini geyd etmali.
Penetrometrds 6lgmoani kanardan 1 sm
arali bir ne¢o yerdon hoyata kegirmok
olar. Daha sonra 200 ml-lik stokanda suyu qaynatmali, 2-Ci
nimunalari hamin stokana qoyub kartof niimunasini 20 daqigp,
¢ugundur niimunasini iso 40 dagigo bigirmali.

\ o 3

S

54



Sonra iss 70-90°C temperaturlu iki su hamami hazirlamali
Vo 2 stokanda su qizdirmali. Birincido temperaturani 80 daracays,
ikincido isa 60 doracoays c¢atdirmali. Sonra iss galan niimuns-
lordon harasini bu stokanlardan birincisine salmali va onlari
miivafiq su hamaminda qizdirmali. Niimunalori su hamaminda,
onlarm paralel niimunasinin gaynar suda bisirildiyi miiddat qodor
saxlamali. Temperaturaya nozarst etmok {igiin termometri stativo
barkitmali. Onu suyun igarisina elo yerlosdirmoak lazimdir ki,
stokana doymasin. Niimunolori soyutmali, penetrometrds 6lgmoni
¢iy niimunada oldugu kimi totbig etmali. Noticoni asagidaki
cadvalo kogtirmali.

IT variant: 6 kartof, yaxud ¢ugundurdan 30 mm ol¢iida
niimunalor hazirlamali. Bunun ii¢iin onlar1 kasilma oxunun eni
boyunca 30 mm I6vhalor soklinds kasmali. Sonradan hamin
1ovhoalari toxminan 30x30 mm olgiida tirlor soklinda, daha sonra
kublar soklinda kasmoli. Kartofdan alinan niimunalor ondan (10
mm) az, ¢ugundurda iso 20 mm-don az olmamalidir. Kartof
nimunalarini igarisinds soyuq su olan stokana qoymali, ¢ugundur
niimunoalorini iso susuz stokana qoymali. Kartofdan, yaxud
cugundurdan alinan 2 ¢iy niimunonin penetrasiya doracasini toyin
etmoali, onlarin orta giymotini gostormoli. Suyu qaynatmali Vo
kartof saxlanilan stokanda olan suyu artirmali, niimunalorin
tizoarino mohsul ortiilona kimi gaynar su tékmoali. Cugundur
nimunolari ilo do belo islomali. Stokanlarda suyun saviyyasini
geyd edib, niimunslori bisirmali. Sonradan bismo miiddatini,
suyun ikinci dofa gaynama aninda geyds almali. Bismo dovrii su
buxarlandigca onun oavazini hazir gaynar su ilo doldurmali. 5
dagige gaynadildigdan sonra stokandan 2 niimuns ¢ixarib onlari
soyuq su igarisino salmali, daha 5 daqige kecdikdon sonra iss 2
ayri nimuno gotiiriib suya salmali.

Soyudulmus niimunalori penetrometrlo todgiq etmali vo
gostaricilori geyd etmoli. Hor iki niimuns ti¢iin bir orta gqiymaot
gotiirmali.

Naticalori 1.9-cu coadvoaldoki kimi geyd etmali.
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Codval 1.9
Toaravazlards mohkomlik gostaricilari

Qizdirilma temperaturasi Penetrasiya daracasi
0

C Kartof Cugundur

Yoxlama iigiin

60

80

100

Is Ne 12. Bir sira amillorin ¢ugundurun ranginin
dayisilmasina tasiri

Cugundurda bir sira pigmentlor vardir ki, bunlarin da
asasini alqirmizi Vo sart rongli pigmentlor togkil edir. Onlarin isti
emal zamani davamlilig1 eyni deyildir.

Isin  mogsadi  quzdirilmanin  davametmo  miiddatinin,
pigmentlorin  gatiliginin, reaksiya miihitinin vo olavo olunan
x0rok duzunun isti emal zamani ¢ugundur pigmentlarinin
davamliligina tasirini niimayis etdirmokdir.

Cihaz va gablar: 400 ml-lik o6lgii stokani; 16Ne-li sinaq
stisalori; 5 ml-lik 3 adad 6l¢iilii pipetlor; su hamami; 250 ml-lik
ti¢ odad kimyavi stokanlar; universal indikator kagizi.

Reaktivlar: 4%-li sirko tursusu mohlulu; x6rok duzu;
kristalik limon tursusu.

Isin gedisi: I variant: Cugundurun qabigi tomizlonir,
stirtkacdan kegirilir Vo tonzif vasitasilo onun sirasi 6l¢ii Stokanina
¢ixartlir. Homin sira 1:4 nisbatinds distillo suyu ilo durulagdirilir.

Sinaq siisolori sira ilo doldurulur, onlar codvalds géstarilon
middat arzinds gaynar su hamaminda qizdirilir.

Qizdirilmanin sonunda smaq siigolori axar su ilo tez
soyudulur vo némrs ardiciligi ilo onlar stativo qoyulur.
Baxmagla onlarda olan siranin rongi miiqayise edilir vo bu hagda
natica ¢ixarilir, digor sinaq siisalori do miigayisa olunur.
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INe-don 10Ne-ya kimi 1 vo 2-ci tocriibalords isti emal
zamani qizdirilmanin davametmo middatinin pigmentlora necs
tasir etdiyini vo onlarin hansinin davamli oldugu geyd olunur.

1-1, 2-2 va s. eyniadli sinaq siisolorinds 1 vo 2-ci tocriibs-
lorda siralorin rangi miigayisa olunur; pigmentlarin qatiliginin isti
emal zamani onlarin davamliligina tasiri haqda natica ¢ixartlir.

3-cii tacriibads isa siranin ranginin neytral vo turs miihitdo
qizdirilmamis vo qizdirmadan sonra doyisilmasini miiqayiso
etmoali, siranin qatililiginin tasirini geyd etmoali.

Qatiligdan asili  olaraq, qizdirilma zamani ¢ugundur
sirasinin ronginin doayisilmasine x6rok duzunun tasirini geyd
etmoali (4-cli tocriiba). Noticodo kulinariya tacriibasinds tatbiq
olunan ¢ugundur sirasinin ronginin saxlanmasina Sobob olan
amillor hagda molumatlar1 1.10-cu cadvals geyd etmali.

Codval 1.10
Cugundur sirasi ranginin dayisilmasina tasir edan amillor
Komponentlor vo Sinaq siigolorinin Ne-si
qizdirlma miiddati 1[2] 3] 4]5]6]7]8]9]J1
| tacriiba
Durulasdirilmis sira, ml 5| 5 5 5 5 6 5 5 5 5
Qizdirilma miiddati, dogq. | 0| 2 4 6 8 |10 | 12 14 | 16 | 18
11 tacriiba
Durulagdirilmig sira, ml 2| 2 2 2 2 2 2 2 2 2
Su, ml 3] 3 3 3 313 3 3 3 3
Qizdirilma miiddati, dogq. | 0| 2 4 6 8 |10 | 12 14 | 16 | 18
111 tacriiba
Durulagdirilmig sira, ml 41 4 4 4 2 2 2 2 - -
Su, ml 1] 1 - - 3|3 2 2 - -
Sirko tursusu, ml - - 1 1 - - 1 1 - -
Qizdirilma miiddati, dog. | 0| 20 0 20 | 0 | 20 0 20 - -
IV tacriiba
Durulagdirilmus sirs, ml 5|1 5 5 5 2 | 2 2 2 - -
Su, ml - - - - 313 3 3 - -
Duz, q - - 03] 03] - - 03 03] - -
Qizdirilma miiddati, dog. | 0| 20 0 20 | 0 | 20 0 20 - -
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IV FOSIL. KULINAR EMALI ZAMANI HEYVANAT
MONSOLI MOHSULLARIN DOYISILMOSI

Is Ne 13. Ciy vo isti emaldan keg¢mis eyni azala toxumasi
hissalarinin mikroskopiyasi

Isti kulinar emal1 zamani, otdo olan azoalo vo birlosdirici to-
xuma ziilallarinin denaturasiyasi naticasinds azalo liflorinin va
birlogdirici toxuma tebagalarinin qurulusu dayisilir. Yani ozalo
liflarinin enina 6lgiilari azalir, kollagen liflarinin uzunlugu kaskin
suratdo qisalir, qalinligi iso artir. Bunlardan basqa kollagendan
omola goalon glyiitin zilali gismon suda hoall olur. Biitiin bunlar
atin kiitlesinin va hacminin azalmasina, ot tikalorinin deformasi-
yaya ugramasina (formasinin Vo 6l¢iisiiniin doyisilmasine) sabab
olur. Eyni zamanda ozalo toxumasinin ayri-ayri elementlorinds do
dayiskanliklor tasadiif olunur. Masalon, niivanin bir hissasi dagi-
lir, miofibrillor ayilir, en kasiyinin goriiniisii pislosir. Kollagen
liflori dastolori tam aydin se¢ilir. Kollagenin glyutina ¢evrilmasi
naticasinds perimiziya tobagosinds donavar kiitlo amalo golir,
azalalarin histoloci qurulusu, xiisusilo perimiziya qatlari nazors
carpacaq doracado doyisilir.

Isin magsadi: Isti emaldan kegirilmis otin qurulusunda bas
veran (mal comdayinin miixtalif yumsaq hissalorindon alinan can
oti, qalin yaxud nazik kenarda vo bark mal ayagi vo qolyaskanin
xarici hissoesinda) doyiskonliyi histoloji preparatlarda 6yron-
makdir.

Cihazlar: Isiglandiricis1 olan mikroskop.

Isin aparilma texnikasi: Is ciy vo isti kulinar emalindan
kegirilmis (qizdirilmis, bisirilmis) ozalo toxumalarinin enina va
uzununa kasiyindon hazirlanmis preparatlarda aparilir.

Preparatlar eyni adli oazalonin simmetrik hissalorindan
hazirlanmalidir. Yaxs1 olar ki, bu mogsad iiglin comdayin sag vo
sol hissalarindan ayrilmis eyniadli azalalordan istifads edilsin.

Ciy va isti emaldan kegirilmis otin azolo toxumasinin enina
Vo uzununa Kkasiyindon hazirlanmis preparatlara 7x3 dofo
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boyiidorok, mikroskop altinda baxmagla birlosdirici toxuma
tobagoalorinin - miqdarca  nisbatini,  yerlosmo  vaziyyatini,
perimiziya tobagasinin qalinligini, onlarin qurulusunu, kollagen
liflorinin yerlosmo vaziyyatini farglondirmali. Kasiyin saciyyavi
hissasini baxis sahasi altina goyub saklini gokmali.

Mikroskopun isiqlandirict ilo birlikds qurulusu 1.9-cu
sokildo gostorilmisdir. Sokil 1.11-do ise ¢iy vo bismis ozolo
liflorinin  mikroskop altinda bdyiidiilmiis qurulus elementlari
gostorilmisdir.

)

b

Sakil 1.11. Ciy va bismis mal camdayi azalalarinin histoloji preparatlar
(10x40 dafs boyiidiilmiis): a) can atinin enina kasiyi; b) yarimquru
azalalarin uzununa kasiyi:

1 — perimiziya tobaqoasi; 2 — gliitinlo doldurulan perimiziya sahalori; 3 - azalo
liflori.

Preparatlari mikroskop altinda 7x40 dofs bdyiidorak baxib,
sokillorini gokmali. Niivalorin, miofibrillarin dayisilmasini, kolla-
gen liflarinin perimiziya tobagasinds necs yerlogsmasini 2-ci soklo
uygun xarakteriza etmoli.
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Noaticads ¢iy Vo bisirilmis atin qurulusunu, yumsaq vo ko-
bud hissalarin azalalorinin qurulusunun mixtslifliyini vo perimi-
ziyanin bismo vaxti doyisilmasini geyd etmoali. Otin konsisten-
siyasinin istilik tasirindon doyisilma sababini, yarimfabrikatlarda
ozalo liflorinin, eloco do ¢iy vo bismis ot pargalarinin enins
kasilma sababloarini izah etmali.

Is Ne 14. Bisirilmo miiddatinin vo reaksiya miihitinin
kollagenin par¢alanma daracasina tasiri

Texnoloji emal zamani ot xammalinda vo biitov tikali
yarimfabrikatlarda birlosdirici toxuma ziilali kollagen va siimiik
toxumasinin ziilali 0ssein, temperatur vo istiliyin, suyun tasiri ilo
denaturasiyaya ugrayir Vo suda hall olan glyiitins ¢evrilir, yaxud
jelatinin amala golmasina kimi dezagreqasiyaya ugrayirlar, yaxud
da pargalana bilirlar.

Dezageqrasiya dorocosi K-nin eyni soraitdo yiiksokliyi,
suyun temperaturunun yiikksokliyi vo miihitin tursulugunun
artighg ilo olagodardir.

AvtoKlavlarin totbigi ilo siimiik halimlarinin bisirilmoasi vo
yaxud da otin portlodilmasi zamani, turs mohsullardan istifads
etmokls onlarin isti emal miiddstini qisaltmaq miimkiin olur.

otin marinadlarla ilkin emal: (torkibinds limon tursusu,
sorab tursusu, yaxud askorbin tursusu saxlayan), qizardilma
zamani momulatlarin keyfiyystli alinmasina sobab olur. Bu da
imkan verir Ki, qizarma {i¢tin islodilo bilmayan (yumsaq olmayan)
hissalardan istifads etmok miimkiin olsun.

Isin magsadi: bisirilma miiddatinin v tursularm kollagenin
qlyiitina ¢evrilmasing tasirini niimayis etdirmakdir.

Lavazimatlar: 300 ml-lik hava soyuducular1 olan konus-
vari kolbalar, 100 ml-lik konusvari kolbalar, 100 ml-lik 6l¢ii
silindrlori, qif, higroskopik pambiq, refraktometr, tez bisiron
gqazanga.
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Isin gedisi: Mal otinin tokrar tomizlonmasi zamani ondan
aliman gaba damarlardan ibarat pardalari ot masinindan kegirmali
(damarl1 ot olmasin). Sonra isa hor biri 25 gr kiitlods 3 niimuna
gotliirmali vo onlar1 300 ml-lik 3 konusvari kolbaya kogiirmali.
Kolbalardan ikisino 50 ml su, 3-ciiys iso 45 ml su vo 5 ml 6%-li
limon tursusu alave etmali.

1-ci va 3-cii kolbalar1 oks soyuduculara birlosdirmali, suyu
gaynayana godoar qizdirmali Vo zaif gaynamada 1 saat miiddatinda
bisirmoli. Kolbalar1 soyuduculardan ayirib, isti  holimlori
tamamilo qifin kémoayilo 6lgii silindrlorine tokmali va onlarin
hacmini 6lgmali. Halimlori soyutmali, onlar1 pambigin komayilo
stizmoali. Onlarin hor birinds refraktometrin komoayi ilo quru
maddslarin migdarimi tayin etmoli. Daha sonra iso 2-ci kolbani
tixacla baglayib gazana qoymali va onun igarisindoki kiitloni 1
saat miiddatindo zoif gaynamada bisirmoli. Bundan sonraki
omoliyyatlar1 avvalki kolbalarda oldugu kimi davam etdirmali.
Qaba damarlardan ibarat pardalordan basqa, isdo xirda dogranmis
qabirga stimiklarini do islotmok olar. Niimunodon ayrilan
glyiitinin faizlo miqdarmi gotiiriilon kiitloys nisboton asagidaki
diistur ilo tayin etmoak olar:
~0,7-d-y

D

X

0,7 — halimin quru maddalori torkibinds glyiitinin hissasi;

d — halimds %-Ia quru maddolorin miqdart;

y — halimin ml-la hacmi;

D — gotiiriilon niimunanin gr-la kiitlo sokisi.

Isin gedisi hagqinda natico yazmali.

Tolobonin ixtiyarina verilir ki, bismo middatinin va
tursunun miqdarmi  doyismoklo isi mixtalif istigamatlords
aparsin.
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Is Ne 15. 9tda olan kollagenin istilik denaturasiyasi
naticasinda birlasdirici toxumalarin deformasiyasimin
oyranilmasi

Ot vo baligin isti kulinar emali zamani onlarda olan
kollagen denaturasiyaya ugrayir. Bunun naticasinds do kollagen
liflori kaskin qisalir va enlanir. Bu isa 6z ndvbasinds ot vo baliq
tikalarindon mayenin sixisdirilib ¢ixarilmasina Sabab olur.

Ot Vo baliq tikalorinin sixilma vo deformasiya daracasi kol-
lagenin miqdarindan, perimeziya qurulusunun miirakkabliyindoan
Vo onlara sarman kollagen liflarinin diiziimiindan asilidir.

Isti emal zamani ot vo baliq tikolorinin deformasiyasini
azaltmaq tgiin ot tikalorini ozir, baliq otindo iss toxuma
hissalarini va darini cartirlor.

Ot va baliq kollagenlori miixtalif temperaturlarda denatura-
siyaya ugradigindan, baliq azalo toxumasinin kollagen liflarinin
deformasiyasi nisbaton asagi temperaturda baslayir.

Isin magsadi: Ot va baliq tikalorinin birlosdirici toxumalar
deformasiyasinin temperaturanin tasirinin dyranilmisdir.

Cihazlar ve gablar: 100°C-lik termometr, 250-300 ml-k
Kimyavi stokan.

Isin aparilma texnikasi: Mal oti vo baliq dorisi epimiziya-
sindan 10 sm uzunlugda va 1 sm enindo nazik lentsakilli zolaglar
kosilir. Homin zolaglarin asagi ucuna doftorxana sancagi
barkidilir. Hor bir sancaqli zolagm 0 biri ucuna iss sap baglanilir
Vo tacriiba aparmaq tgiin 1.12-ci sokildo gostorildiyi kimi cihaz
quragdirilir. Ot zolaqlarmi els borkitmak lazimdir Ki, onlarin asagi
uclar1 stokanmn dibina toxunsun. Stokana hom do qurguya
barkidilmis termometr salinir.

Stokandaki suyu asagi temperaturda yavas-yavas qizdirmali
Vo birlagdirici toxuma zolaqlarinin ucu Stokanin dibindo aralan-
maga baslayandan sonra, hamin zolaglar stokanin dibindan arala-
nanda, aralanma vo niimunalorin 6l¢iisiiniin qisalmast dayanan
vaxtda temperaturalari geyd olunmali. Sonra iso zolaglar Sto-
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kandan ¢ixarmal1 Vo onlarin uzunlugunu 6l¢mali. Isin noticalorini
cadval 1.12-ys yazmali.

Codvol 1.12
isti emal zamam toxumalarda deformasiya gostaricilori
Gostaricilor Ot epimiziyast | Baliq dorisi
Qizdirilmadan avvsl niimunslarin uzunlugu
9,5sm
sm-la.
Numunslsrlnoqlsalmaga baslama 59 doracado
temperaturu °C.
Niimunslorin gisalmasinin qurtarma o
o 90°C
temperaturu °C
Niimunoslorin uzunlugunun gisalmasi, %-ls.

Sakil 1.12. Kollagenin bismo temperaturunu tayin etmak ii¢iin cihazin
qurulus sxemi
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Is Ne 16. Reaksiya miihitinin (pH) bisma zaman atin ranginin
dayisilmasina tasirinin dyranilmasi

Ciy atin rangi, onda olan mioglobin xromproteidlorinin vo
toromalarinin olmasi ilo xarakterizo olunur. Qurulusuna gora
mioglobin hemoglobins yaxindir. Onlarin hor ikisinin tarkibinds
prostetik hem grupu va globin ziilali vardir: (Hemoglobinda bir
molekul globin dérd hem qrupu ils birlogsmis, mioglobinds iss har
molekula bir hem grupu birlosmisdir. Ziilali hissalorin amin tursu
torkibinds iso forq azdir).

Ciy otdo homin torkibs asason 2 valentli domir daxil olur.
Mioglobinin xarakterik xiisusiyyatlarindan biri, slavs valentliklor
hesabina onda olan domirin valentliyinin doyismodon oksigen vo
digor birlosmalari birlosdirmoak gabiliyystino malik olmasidir.

Isti emal zamami globin denaturatlasir, hemdo olan iki
valentli domir iso tigvalentliyo oksidlogir. Bu halda torkibinds
tigvalentli domir olan hem pigmenti 6ziinii indikator kimi aparir.
O, neytral va zoif turs mithitdo gohvayi rangds, golovi miihitds ise
qirmiz1 rongds olur.

Tozo otdon bisirilmis halim zoif turs miihito malik olur. Ot-
stimiik haliminin hidrogen gostaricisi pH 6+6,6 olur. Tozos stimiik
haliminds isa bu giymot artiqdir — 6,8+7,3 arasindadir.

Adaton bismis atin rongi azalo toxumasinda mioglobinin
miqdarindan asili olaraq miixtalif hasiyolors cata bilir. Ziilallarin
denaturasiya olunmasinin naticosi olarag, onlarin pargalanmasi
zamani reaksiya miihitini goalovi torofo yonaltdikds, bismis otdo
rong qizili hasiyslords do ola bilir.

Isin magsadi: reaksiya miihitinin bismis otda rongin neco
doayisilmasine tasirini niimayis etdirmokdir.

Cihaz vo gablar: 6 odoad saat siisolori, 7 adod 200 ml
tutumlu kimyovi stokanlar, 6 odod qizdirici cihazlar.

Reaktivlar: Toz sokilli natrium bikarbonat; 10%-li sirks
tursusu mohlulu; universal indikator kagizi; géy lakmus kagizi.
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Isin gedisi: Texniki-kimyovi torozids horosi 40 g olmagla 6
tiko (kub sokilda) ot ¢okmoli. Niimunoalori Kimyavi stokanlara
goyub tizorina 100 ml distillo suyu tokmali. Ayriligda 0,1; 0,3;
1,0; 2,0 vo 10,0 q ¢akida ¢ay sodasi niimunalari hazirlamali.

2 Vo 3; 4 vo 5 vo 6 Ne-li stokanlara miivafiq olaraq soda
nimunalori alava etmoli. 1Ne-li stokan (sodasiz) yoxlama {igiin
saxlanilir.

Bu yolla hazirlanmig ot niimunalorini zaif gaynamada tizori
saat siisosi ilo ortiilii stokanlarda hazir olana kimi bisirmoli (hazir
olmani agpaz iynasi, yaxud ¢angalls yoxlamali).

Holimlor gaynadiqca stokandaki buxarlanmis suyun avazino
isti su tokmali.

Bismis ot tikslorinin vo hoalimlorin rongini qeyd etmoli.
Hoalimlarin tursulugunu universal indikator kagizinin kémayi ilo
toyin etmoli.

Naticalori 1.13-cii cadvalo geyd etmoali:

Cadval 1.13
Halimin va bismis atin dayisilmo gostaricilari
Bismis otin -
NaHCOs-iin | Holimdo pH | kesiyindo | Holmin

Stokan . e e soffafligr vo

miqdari gostaricisi goriinon .

rongi

rong

Oziinamaxsus rongds olmayan isti ot tikalorindon birini su
ilo yoxlamali. Onu igarisindo isti distillo suyu olan stokana
goymali Va tizarins turs reaksiya verana kimi aramla 10%-li sirka
mohlulu tékmoli (goy lakmus kagiz1 ilo yoxlamali). Is hagqinda
notico yazmali. Bu zaman bismis otin vo halimin miihitin
tursulugundan asili olaraq ronginin neco doyisilmasina fikir
vermoli. Sonda reaksiya miihitinin holimin soffafligina tasirini
geyd etmoali.
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Is Ne 17. Miixtolif amillorin kollagenin glyiitino
cevrilmasing tasiri

Adoaton birlosdirici toxuma ziilali kollagenin vo siimiik
toxumasi ziilali osseinin isti kulinar emali zamanu istiliyin, suyun
Vo yaxud miihitin (tursu, qolovi) tosiri ilo pargalanmasi
naticasinds toxumadan qlyiitin, simiikdon iss jelatin omoalos galir.
Par¢alanmanin intensivliyi osason isti emalin middoatindan,
temperaturundan vo miihitin tursulugundan asili olur.

otin  portladilmasi  zamani ona torkibinds tursu olan
mohsullarin (tomat piiresi, pomidor sirasi) sirks, kvas, meyvs vo
toravoz marinadlar1 (soraba) olave edilmasi isti emalin miiddatini
azaltmaga imkan verir. Qizardilma zamani iSo bu momulatlarin
keyfiyyatli alinmasina sobab olur. Bu da qizardilma iigiin isladilo
bilmayan ot hissalorindon qizardilmis xoraklorin alinmasi tigiin
islotmaya imkan yaradir.

Kollagenin qlyiitina ¢evrilmasini tezlosdirmak vo qizardil-
mig ot mohsullarinin konsistensiyasini (qatiligini) yaxsilasdirmaq
moqgsadilo oto isti emaldan gabaqg limon, sirka, askorbin va s.
tursular aslava edarok onu marinadlasdirirlar.

Isti emal zamani otin bismosini tezlosdirmok {iciin tez
bisiron gazanlardan, stimiik holimlorini almag tglin iso
avtoklavlardan istifads olunur.

Isin moaqsadi: Isti kulinar emali miiddatinin, temperaturun
vo miihitin (tursular) kollagenin qlyiitino ¢evrilmoasi reaksiya-
sina tosirini niimayis etdirmokdir.

Cihaz va lavazimatlar: Refraktometr; tez bisiron qazanga,
ot masini; 300 ml doénarli soyuduculu konusvari kolbalar; 100 ml-
lik konusvari kolbalar, 25 ml-lik silindrlor, 50 ml 6l¢iilii kolbalar,
qiflar, tomiz pambiq. Reaktiv kimi 6%-1i limon tursusu.

Isin aparilma texnikasi: Miiayino {i¢iin garamalm,
goyunun vo yaxud donuzun xirda dogranilmis qabirga stimiiklari,
homginin mal atini tomizloyan vaxt ayrilan nazik pardslor (qaba
damarli pardalar) istifado oluna bilor. Bunun tigiin nazik pardslori
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ot toxumasindan ayirib ot masmindan kegirmoli. Kollagenin
qlyiitina ¢evrilmosine miihitin reaksiyasinin tasirini vo glyiitinin
miqgdarmi  dyronmok moagsadilo, ot masiindan kegirilmis
kiitlodon hor biri 25 g ¢okido 3 niimuno gotiirmoali vo onlari
ayriligda 300 ml-lik 3 konusvari kolbaya kogiirmali. Kolbalarin
birina 50 ml distills su, ikincisina 40 ml distillo suyu va 10 ml:5
limon tursusu mohlulu, tglinciiys isa 45 ml distillo suyu vo 5 ml
limon tursusu mahlulu tokiib, qarisigin universal indikator kagizi
ilo ayriligda har niimuna mayesinds tursulugu miiayyan etmoali.

Bundan sonra aks soyuducular stativlerds barkidib kolba-
larla birlosdirmali vo holimlori bir saat miiddotindo bisirmali.
Bisirmo miiddati sona ¢atan kimi kolbalar1 soyuduculardan ayirib,
halimlori axar su altinda tez soyutmali, onlar1 pambigla 50 ml-lik
tomiz kolbalara stizmali va kolbalar1 6lgii Xatlorina gadar distilla
su ilo doldurub qarigdirmali. Onlarin har birinds olan halimds
refraktometr vasitosilo quru maddonin miqdarimi toyin etmali.
Ayri-ayr1 kolbalardaki niimunoslordon ayrilan qlyiitinin faizlo
miqdarini iSa asagidaki diistur ilo hesablamali:

_a-0,7-v
m

X

Burada, a — halimdaki quru maddsnin miqdari, %-I1s;

0,7 — quru maddanin torkibinds glyiitinin miqdart;

V — halimin hacmi, ml:

m — niimunanin (pardo, siimiik) ¢okisidir, g-la.

Kollagenin qlyiitino gevrilmasino isti kulinar emalinin
tasirini va glyiitinin miqdarini dyronmak tigiin har birinds 25 q
xirdalanmig pardo niimunasi olan kolbalara 50 ml miqgdarda
distillo suyu tokiib, onlar1 soyuducularla birlogdirmali vo dorhal
kolbalar1 su gaynayana kimi qizdirmali. Sonra 1-ci kolbani 30
dagigo, 2-ci kolbani 45 vo 3-ciinii iso 60 dogigo miiddatinds zoif
gaynatmagla bisirmali. Isin ardmn1 ovvalki miiayino kimi davam
etdirmali.
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Kollagenin qlyiitina ¢evrilmasine bisirmo temperaturasinin
tasirini miiayyan etmok moagsadils hor ii¢ kolbadaki niimunalorin
tizorina 50 ml distillo suyu slavea etmoali, iki kolbaya soyuducu
birlosdirib stativo barkitmali va kolbalardaki qarisigi gaynayana
kimi qizdirmali. Kolbanm birini 90°C-ys godor qizdirilmis su
hamamina qoyub, hamin temperaturda halimi bir saat miiddatdo
bisirmali. Ugiincii kolbanin agzim saquli desiyi olan tixacla
(bugun ¢ixmasi tigilin) Ortiib, OnNU gazangaya qoymali Vo bir saat
middoatinds zoif gaynatmagla holim bisirmoali. Sonra tixaci
cixarib avvalki islorda oldugu kimi isi davam etdirmali. Islorin
gedisi barada natica yazmali.

Tolobaya icazo verilir ki, bisma miiddatini va tursulugun
miqdarini1 doyismoakls isi miixtalif istigamatlords aparsin.
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V FOSIL. KUI_JNAR EMALI ZAMANI VITAMINLORDO
VO QIDA QATQILARINDA BAS VERON
DOYISIKLIKLOR

Movzu lizra miixtalif vitaminlarin 6yranilmasi miimkiindiir.
Tacriibado on ¢ox C vitamini shomiyyst dogurdugundan, onun
birinci x6raklards 6yranilmasi daha magsadsuygundur.

Insan hoyatinda vitaminlorin bioloji rolu bdyiikdiir. Ona
goro do organizmos vitaminlorin gobulu normalart fizioloji
baximdan osaslandirilmalidir.

Vitaminlorin asas monbayi gida mohsullaridir, lakin moh-
sullarin isti emal1 bir qayda olaraq, onlarin dagilmasina (parga-
lanmasina) gotirib ¢ixarir ki, bu da qidanin qidaliliq dayarini
asag salir.

Vitaminlorin par¢alanma doaroacasi, ilk avval mohsulun to-
bistindon, vitaminlorin xiisusiyystindon, onun mexaniki qurulu-
sundan vo mohsulun isti kulinar emali tsullarindan, soraitdon,
saxlanma miiddatindon, hazir moahsul vo yarimfabrikatlarin neca
realizasindon asilidir.

Xoroklorin istehsali prosesindo oldugu kimi, eloco do
sonraki saxlanma dovriindo vo yiiksok temperaturda C vitamini
(askorbin tursusu) daha boyliik doyisikliklora moruz qalir.

C vitaminin par¢alanma dorocasi hom do kulinar emali
zamani bir ¢ox amillardon: onun terovozds vo gilomeyvalorda
migdarindan, suyun mohsula olan nisbatindon, emal siiratindan,
qizdirilma temperaturundan, istiliyin tosirindon, hazir qidanin
neco saxlanmasindan, miixtalif maddslorin istirakindan, dagilma
prosesinin tezlosdirilmasindan va ya yavasidilmasindan, eloca do
miihitin reaksiyasindan asilidir.

Xoroklorin vo kulinar mohsullarinin, yarimfabrikatlarin
hazirlanmas1 zamani vitaminlorin mexaniki saxlanmasini tomin
edon usullardan istifado edarak, onlar1 tozo halda realizo etmak
lazimdir. Lakin tocriibado hazir isti xoraklori realizaya godor bir
miiddat saxlamaq lazim golir. Bu zaman marmitlorin tizarinds
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birinci xoroklorin temperaturunu 75°C-don asagi olmayarag,
ikinci xoroklori isa 65°C-don az olmayaraq sortilo saxlayirlar.

laso miiossisalorindo hazir xoroklorin realizo miiddeti 2
saatdan ¢ox olmamalidir. Bununla bela, x6raklorin belo soraitda
miioyyon miiddot saxlanmasi, onlarin torkibinds olan C
vitamininin azalmasi, yoni qidaliliq doyerinin asagi diismasi ilo
miisahids olunur.

Is Ne 18. Ciy vo bismis toravazlords va taravez sorbasinda C
vitamini miqdarmin marhalalarls tayin edilmasi

Isin mogsadi, isti emal tasirindon C vitaminin parcalanma
daracasini tayin etmokdan va toravoz yemoklorinin vitamin aktiv-
liyini isti halda saxlama prosesindo C vitamini dinamikasinin
asag1 salinmasini toyin etmokdan ibaratdir.

Darsin aparilma prosesinda tolobs asagidakilart bilmalidir:

C vitaminin xiisusiyyatlorini, miixtolif mohsullarda saxlan-
ma miqdarin1 vo xammalin mexaniki emali prosesindo istifado
olunma xarakterini, x6roKlorin istehsali vo saxlanmasini.

Is zamani tolobo miihaziro vo odobiyyat materiallarini
movzu lizra imumilogdirmayi bacarmalidir.

Sonra isa ¢iy va bismis toravoazlords va toravazlordon hazir-
lanan duru xoroklords askorbin tursusunun saxlanma miqdarini
eksperimental todgigat naticasinds tayin etmali, eloca do vitaminli
torovoz sorbasinda isti halda saxlanma prosesinde onun neco
doyisilmosini miixtalif vaxtda analiz etmolidir. Isti emal zamani
torovazlorin vo torovozdon hazirlanan xoroklorin, sonraki sax-
lanma miiddstinda torkiblorindoki C vitaminin doyisikliklarinin
sabablarini va istigamatini izah etmolidir.

Sonda isi tortib edib, natico ¢ixarmalidir.

Cihaz va qablar (1 is yeri): hovongdosts - 2 odod, dlcii
silindri 50 ml hocmli — 4 odod; konusvari kolba 100-150 ml
hacmli — 4 adad; mikrobiiret — 2 odad; pipet 1,2,5 vo 10 ml-lik
6l¢tida, harasindon 1 adad; su hamami; ev pilatasi ilo birlikds - 1
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odad, qazanga 1 litr hacmds - 1 odad, kKimyavi stokan — 3 adad;
buxarla bisiron qazanga — 2 odad; elektrik pilotasi - 2 adad; bigaq
— 1 odod; texniki torazi — 1 odod.

Reaktivlar: Tilmans ronginin titrini (T) toyin etmoak {igiin
kristal sokildo askorbin tursusu; 0,00In kalium yodat (KJO3)
moahlulu; 1%-1i nisasta moahlulu; 0,001 n 2,6 dixlorfenolindofenol
mohlulu; 2% H,SO,4 (sulfat tursusu), kalium yodit kristali.

C vitamininin toyini tigtin 0,001 n 2,6 dixlorfenolindofeno-
lun natrium duzu, 2%-li HCI mohlulu; vitaminli x6rok duzu
mohlulu; distilla suyu.

Mahsullar: kartof yumrulari 2-3 adad, timumi kiitlasi 150-
180 q; tozo kalom (3 yarpaqg 100-150 q kiitlads) va s. taravazlor,
yerkokii 100 q.

Toyinat iki asas moarhalodon: mohsullarin hazirlanmasindan
va C vitaminin miqdarca toyin olunmasindan ibaratdir.

1. Mahsullarin tadqiqata hazirlanmasi

Tadqiqat tiglin gotiiriilonlor:

Kartof (I brigada tiglin) — variant |

Kalom (II brigada tigiin) — variant 1.

Sorba tigiin toroavoz yigimi (111 brigada) — variant I11.

| variant.

Tomizlonmis kartofu, kolomi boyatma istigamotinds iki
yers boliib, birini ¢iy halda suda saxlayib, o biri hissosini iso
texniki torazido gokmoli, hazir olana qodor buxarda bisirmali.

Kolom yarpagini hoar iki torofi 3x3 sm ol¢iido olmagla
dordbucaq soklinds 2 yers bolmali. Bir hissasini ¢iy saxlayib, o
biri hissasini tarazids ¢okarok buxarda bigirmali.

Toravozlori bisirdikdon sonra soyudub ¢okmali.

Torovozlorin ~ kiitlosinin ~ bismo  zamani  doyisilmasini
asagidaki diisturla toyin edirlor:
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y:a;b.loo
a

burada, y — kiitlonin bismo zaman1 doyisilmasi, %;
a — ¢iy mohsulun kiitlasidir, q;
b — bigsmis mohsulun kiitlssi, .
C vitaminin miqdarin1 asagida gostarilon sxemloro miivafiq
olaraqg 2-ci bonddos gostarildiyi kimi tayin edirlor.

Il variant.

Owvalco 150 g miqdarda tomizlonmis toravazlor (kartof,
kolom, yerkokii) gotiiriiliir, onlar samanvari yaxud kub soklinda
dogranilir.

Sonra isa 0,5-1 litr hacmi olan qazana 400 ml su tokiiliir vo
0, gaynayana Qodor qizdirilir. Hazirlanmis toravazlori, bismo
middotini nozoro alaraq gaynar suya slavo etmoli vo onlardan
vam odda sorba bigirmali.

Tozo hazirlanmig sorbaya 4 q vitaminlosdirilmis x6rok duzu
olavs edorak, onu garigdirmali.

Su hamamini hazirlayanda igindoki su zoif gaynama
voziyystindo olmalidir. Bundan sonra, sorba qazanini qapaqla
baglayib onu su hamaminda isti voziyyotdo 2 saat saxlamali.
Sorbada toravazlor kub (samanvari) soklinds dogranilir deys, C
vitaminin konsentrasiyasini torovozlords, eloca do holimlards eyni
miqdar gobul etmok olar. Ona goro do C vitaminini yalniz
halimda toyin etmok kifayat edir. Halimdo C vitamini hall olan
kimi, onun miqdar1 toyin edilir. Sonra iss, saxlanmanin hor 30
doagigesindon bir onun miqdari tayin edilir. Hor iki tayinetma 2-ci
bolmoadoa gostorildiyi kimi sxemlors uygun olaraq apartlir.

11 variant. C vitamini miqdarmin sadslosdirilmis me-
todla tayini.

C vitamini miqdarmin tayini metodunun osasinda onun 2,6
dixlorfenolindofenolun natrium duzu ilo oksidlosma reduksiya
reaksiyalar1 durur.
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Titrloms zamani1 askorbin tursusunun moévcud olmadigi
halda, indikatorun gy rongi (Tilmans boyasi) rongsiz hala kegir,
C vitamini olduqgda iss, ¢ohray1 rango (titrlomo basa ¢atan anda)
kegir.

Adoton, 2,6 dixlorfenolindofenol (Tilmans rangi) natrium
duzunun 0,001 n mohlulu nisbaton doyiskondir vo onun
konsentrasiyas1 saxlanma miiddstinds doyiso bilir. Analizdan
owval bu mohlulun titrini toyin etmok lazimdir vo yaxud titro
diizalis etmok lazimdir.

Hazirki isdo 2,6 dixlorfenolindofenol mohlulu titrinin
toyini, askorbin tursusunun miqdarca yodidlari (HJ) J,-yo godor
oksidlosma gabiliyyatine asaslanir.

2. C vitamininin miqdarca tayini.
2.1. 2,6 dixlorfenolindofenol natrium duzu mahlulunun
titrinin tayini.

OWwvalca iki mikrobiiret hazirlamali.

Onlarin birini (KJO3) kalium yodid mohlulu ils, ikincisini
iso 0,001 n 2,6 dixlorfenolindofenolun natrium duzu mahlulu ilo
doldurmali.

Sonra iso 100 ml olgiilic kimyovi stokana 2%-li 50 mi
(H2S0y) sulfat tursusu mahlulu tokiib vo bu mahlulda (1-1,5 mq)
askorbin tursusunun kristallarini hall etmali.

Daha sonra 100-150 ml olgiido iki konusvari kolba
hazirlayib, hor birino pipet vasitosi ilo 5 ml migdarda alinmig
askorbin tursusunun moahlulunu kégiirmali.

Kolbanin birinds askorbin tursusu mohlulunu ¢ohrayr rong
alinana qodor Tilmans boyasi ilo (2,6 dixlorfenolindofenol) 30
saniys arzinds rongini itirmomak sorti ilo titrlomali.

Sonra isa doftards titro sorf olunan boyanin hacmini geyd
etmoali (). Siag tokrar edib, paralel olaraq miioyyan edilmis iki
niimunanin orta qiymatini gotiiriib hesablamali, yani:
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Vo= =Y 2 i tapmali.

Digor bir kolbaya askorbin tursusu mohlulu ilo birgs bir
ne¢a kristal kalium yodat (5-10 mq) vo 5 damla 1%-li nisasta
mohlulu slava edarak, mohlulu mavi rong alinana qodor 0,001n
kalium yodid (KJO3z) mohlulu ilo titrlomali (ogor boz vo ya
bondvsoyi rong alinarsa, onda yeni nisasta suspenziyasi
hazirlamaq lazimdir).

Titro sorf olunan 2,6 dixlorfenolindofenolun natrium duzu
mohlulunun miqdar1 asagidaki diisturla hesablanir:

~0,088Y,
Yl

T

burada, T - 2,6 dixlorfenolindofenol natrium duzu
mohlulunun titri, mq;

0,088 — askorbin tursusu moahlulunun 1 ml 0,001 n yodad
kalium mohluluna uygun galon miqdari, mq;

Y, — askorbin tursusu moahlulunun titrlonmasina sorf olunan
2,6 dixlorfenolindofenol natrium duzu mahlulunun hacmi, ml;

Y — 0,001 n kalium yodat mahlulunun titrlonmasina sorf
olunan askorbin tursusu mahlulunun hacmidir, ml.

2.2. C vitaminin tayin olunma ardicilhgr.

2.2.1. Mohlulun titrlonmok tigiin hazirlanmasi. Onun ti¢iin
150 ml o6l¢iids dord konusvari kolbaya 1 ml 2% HCI (xlorid
tursusu) vo 9 ml distillo olunmus su kogiiriiliir (taravazlori tadqiq
etdikds).

2.2.2. Sorba haliminin todqiqi zamani iso 100-150 ml
hacminds olan iki konusvari kolbaya 5 ml tursu vo 5 ml su slava
olunur.

2.2.3. C vitaminin miqdarini tayin etmok {i¢iin ¢iy vo bismis
kartofun yarisindan — simmetrik yerloson yumrularindan
toxminan kiitlasi 10 g olan dilim kasilir.
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224. Ciy vo bismis kolomdon bir nego dilimdan
(dlizbucaq) ibarat olan elo niimuno gotiirmali ki, onun kiitlasi
toxminan 10 g olsun.

2.2.5. Kartofdan vo kolomdon alinan dilimlor (¢iy vo
bismis) texniki torazida ¢akilir (g1; 02; 03; 04).

2.2.6. Cokilmis (tarazidos) toravazlorin hor niimunasi ii¢iin
gix3 ml miqgdarda 2%-li HCI mahlulu hacmini silindrlo (6l¢ii)
Olgmoali (gi - ¢iy vo bismis torovazlordon alinan niimunonin
kiitlasi).

2.2.7. Hor bir niimunoni az miqdarda tursu ilo birlosdirib,
qurtlmis stiso ilo havangdastodo ozmok (sgor bu lazimdirsa),
tursunu yavas-yavas alava etmali.

2.2.8. Hovongdostods ozilmis kiitloni ¢okmok iigilin
saxlamali vo ekstrakti miqdarca 6l¢ii silindrine kogiirmali. Y4-lin

hocmini geyd etmoli ¥,;Y,';Y,";Y,” .

2.3. Titrloma.

2.3.1. Mikrobiiretlori Tilmans boyasi ilo doldurmali.

2.3.2. Ciy vo bigmis torovozlordon vo ya sorba halimi
niimunolarindan alinan ekstraktdan pipet vasitosilo 5 ml vo 1 ml
(sorba iiclin) miqdarda 2 nlimuns (paralel) gotiirorok, onlari
konusvari kolbalara tursu mohlulu ils birlikdo kogiirmali (p.2.2.1.
torovazlor {iglin vo 2.2.2. halim figiin). Belaliklo biitiin hallarda
kolbanin igindokilarinin iimumi hacmi 15 ml togkil edir.

2.3.3. Alinmis mohlullar1 0,001 n 2,6 dixlorfenolindofenol
mohlulu ils titrlomali.

2.4. Titrloma qaydalar:.

Titrlomoni bir qayda olaraq, damci-damci 3 saniyo arzindos
aparmaq lazimdir. Titrlomonin timumi davamiyyati 2 dagigadon
¢ox olmamalidir.

Titrin ronginin ke¢idini doqiq tutmaq ii¢iin, onu konusvari
kolbada ag rongli stolun tizorinds aparmaq lazimdir (altina ag
kagiz qoymalr).
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Titrlomanin sonunu ¢ohrayi rong alinana gadar tayin edirlar,
belo ki, o, 30 saniys orzindo rongini doyismir. Titrlomanin
sonunda Tilmans boyasi mahlulunun sorf olunma hacmi geyd
edilir vo {izorino tokrar 2 damla boya olava edilir. Ogoar bu an
sabit rong alinirsa, titrlomonin sonu diizgiin toyin olunmus sayilir.
Paralel kegirilmis toyin olunmalarin naticalori 6z aralarinda 5%-
don ¢ox olmayaraq farglonmalidirlor. Hesablama aparmagq ti¢iin
bu iki tayinatin orta qiymatini gotiirmoak lazimdir.

Hazirlanmis iki odod konusvari kolbada paralel olaraq
yoxlama smagi aparmaq (p.2.2.1 yaxud 2.2.2) {i¢iin miivafiq
olaraq 5 ml ekstrakti, yaxud 5 ml halimi distillo olunmus su ilo
ovoz edib titrlomali, yuxarida qeyd olunan kimi yoxlama titrino
sorf olunmusg Tilmans boyasinin hacmi Y, iki paralel kogiiriilmiis
siagqlardan orta qiymat gotiirmokla (Y3 o) hesablanir.

2.5. Tadgiqgat naticalarinin hesablanmasi va tartibat.
Ciy va bismis toravazlords C vitaminin miqgdari bu diisturla
toyin edilir: ~
¥ -Y, -TY,-100
g- Y3

Xl, 2

burada, X;, — ¢iy (Xi1) yaxud bismis (X) toravazlords, C
vitaminin miqdar1 100 g-a, mg-1a;

Y. — 2,6 dixlorfenolindofenol natrium duzu mahlulunun
titrlomoays isladilon sarf olunan;

Y, -yoxlama mohlulun titrina ml sorf olunan 2,6
dixlorfenolindofenol natrium duzu mohlulunun (iki paralel
kegirilmis siagin orta qiymati) hacmi, ml;

Y3 — titrlomo {igilin sorf olunan ekstraktin hacmidir, sinaq
ticlin 5 ml gotiiriiliir;

Y3 — 0l¢ii silindrindo olan qarisigin (ekstrakt), ml-lo
timumi hacmi (bax p. 2.2.8);

T — Tilmans boyas1 mahlulunun titri;

g — torovazlorin niimunasinin ¢akisi (q);
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100 — mohsulun 100 q miqdarina hesablanmis mgq-la
miqdaridir.

2.5.1. Taravazlarin bisirilmo miiddatindan asihi olaraq C
vitamini miqdarimin dayisilma daracasinin tayini

Suda bisirmo zamani toravozlorin kiitlasi doyisir vo onlarin
torkibindo olan C vitamininin saxlanma doracasini asagidaki
diistur ilo toyin edirlar:

X, 100+Y
Xl

C=

C — bismis toravazlords C vitaminin saxlanmasi, %-ls;

X, — bismis taravazlords C vitaminin migdar1, mq — 100q;

X1 — ¢iy taravazlards C vitaminin migdari, mq — 100q;

Y — bisirmo zamani torovazlords kiitlanin doyisilmasi, %-l.

Isti emal prosesindo torovezlords C vitamini miqdarinin
(itkinin) doyisilma doracasini asagidaki diisturla tayin edirlor:

[=100-C

burada I — vitaminin migdarmin doyisilma doracasi 0 %;
C — bismis toravozlords C vitaminin saxlanmasi, %;
Isin naticalorini (variant 1, 2) 1.14-cii codvoldoki kimi geyd
etmali.

Codval 1.14
isti emal zamam taravazlorda C vitamini dayisilmasini aks etdiran
malumatlar

Bisirma zamani C vitaminin miqdari C vitaminin
Taravazlorin taravazlarin miqdar
adi kiitlasinin Ciy Bismis doyisma
doyismoasi, Y % daracasi, %
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2.5.2. Sorbanin haliminds C vitaminin konsentrasiyasini iso
asagidaki diistirla hesablayirlar:
¥, -Y, -T-100
Y3

X

burada, X —halimds C vitaminin miqdari, mq-100 ml;

Y1 — halimin titrina sarf olunan 2,6 dixlorfenolindofenol
natrium duzu mahlulunun hacmi (ml);

Y, — kontrol moahlulunun titrina sorf olunan 2,6 2,6
dixlorfenolindofenol natrium duzu mahlulun hacmi, ml;

Y3 — titrloma tigiin gotiiriilon halimin hacmi (ml);

T - 2,6 dixlorfenolindofenol natrium duzunun titri, mq;

100 — tokrar hesablamaq {i¢lin holimin miqdari, mq ilo
100 ml-da.

Sorbada C vitamini miqdarmin doyisilmo daracasini isa

asagidaki kimi tayin edirlor.

X = Xj

Ig = -100

Burada, Iy — sorbada C vitamini migdarmm doyisilmo
daracasi;

X — tozo hazirlanmig sorbada C vitaminin miqgdari, mq-100
ml-do;

Xi — 30-60 dogigo saxlanilan sorbada C vitaminin miqdari
va S. mg-100 ml-ds;

100 — faiza ¢evirma.

Tadgigatdan alinan naticalor 1.15-ci cadvalo kogiirtiliir.
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Codval 1.15
isti halda saxlamlan sorbada C vitaminin miqdarca dayisilmasi

Saxlanmanin miiddoti, Sorbada C V1tam1n1r} mlqdarl _
dogjigo 100 ml-do mq llkin migdara nishaton
%-la

Tozo hazirlanmig sorba
30 dog. saxlanmis
60 dog. saxlanmis
90 dog. saxlanmis
20 daq. saxlanmis

Sorbada C vitamini miqdarinin saxlanma miiddatindan
asililiq grafiki iso bu formada tortib edilir:

A
18
= 20
161
14

(q

)

my/|

>
0 30 60 90 120 Fdag

Isin hor iki variantindan natico ¢ixartmali.
Hesablama aparmali, codvali doldurmali, grafiki ¢okib, isi

muollima tohvil vermali.
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C vitaminin marhalalar iizra tayinedilma sxemi
| variant Il variant
Niimunanin hazirlanmasi
I marhala

Tomizlonmig kartof

buxarda bigirma \/\
soyudulma

Ll o 77 /)
4 J m=b N
) < {*} cokilmo @ m,=b,

5) Kiitlonin doayisilmasinin toyin edilmasi faizlo yuxarida
gostorildiyi kimi asagidaki diisturlar tizro aparilir:

y:a__b.loo ylszl&OO
a a
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Il marhals

kartof kalom
—— &P &F )
1) ) sy ~ =
nomuna | bigmig niimuna iy bigmus nimuna
2 m=10.0q nftmuna m=10.0 m=10.0
[ kil J [ il J

2%-1i HCl mohinln alava edilorok 2%-1i HC1 mahiulu alava edilarak
nimunalann smmig §0ga quntilan ils azilmasi  kotlanin smmig §0§a quntilan ila azilmasi
5) 10 daqiga saxlamah 10 daqiga saxlamals
Olgti silindnna
3 kogiirab hacmi £33
. olgmali Vi

& T Vi

6) .,
am va onlan kolbalara
kaogiirmali
smly  \Sml sml \sml
JAVINwIVi

I ml 2% HCl mahlulu + 9 ml H,O
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C vitaminin tayin olunmasi

V=100:150 ml

Taravazlorin tadqiqn Halimin (duru xorakda)
ligin tadgiqi dgiin /
cpS 1 ml 2% HCI mahlulu S ml 2% HCI mahlulu
9 ml distills suyu *9 1l distitls wivia
7 7

$) V,'(Vl'. V. Vavas.)

2.6 dixlorfenolin-
dofenol mahlulu

artiq olmayaraq titrlomali

Numunalari ayr-ayrihigda 2 dagigedan

V1, V1” Vzl V2” Vo V;V, VYV,

tapilan qiymatlori geyd etmali.

14 14
V, +V, .

V= 2 ' Vv,
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Yoxlama iigiin (bos) tocriiba

L +S ml H,O (distills olun.)

! I ml 2% HC mahlulu +9 ml H,0
Titrlomo
V. — V, +V,
? 2
11 Variant.
C vitamininin duru x6rokds (sorbada) saxlanma zamani
doyisilmasi

1) Torovozlori (kartof, yerkokii, ¢ugundur, kolom)
tomizlomali;

/’?—Q/ xirda diizbucagh formasinda

2) ¢okmali d‘f/
/@7{ 2]
7l

s /.’

400 ml—{sorbanin bigirilmasi

3, icarisinda : :_ :_ | T
~ - £ AN
su olan qabal>_o, 9 HLO el e
qoymali ’9—&—
S
4) 4 q vitamin
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Movzu iizrs yoxlama suallari:

1) C vitamininin insanin qidalanmasinda shamiyyati.

2) Onun mohsullarin tarkibinds miqdari.

3) C vitamininin xassalari.

4) Kulinar emali zamani1 miixtalif amillorin C vitamininin
pargalanmasina va itKisino tasiri.

5) Sado tisulla C vitamininin miqdarca tayininin mahiyyati.

6) Todqiq olunan materiallarin (¢iy, bismis, toravazlorin,
duru xoraklorin) hazirlanmasi.

7) Tadgiq olunan obyektlords C vitamininin toyin olunma
metodikasi.

8) 2,6- dixlorfenolindofenol mohlulunun titrinin tayini.

Miistaqil is ticiin tapsiriqlar:

- “Kulinar emali zamani1 C vitamininin doyisilmasi, onun
xarakteristikas1 vo xassolori” movzusunda adabiyyat vo miihazira
materialin1 6yranmali;

- “Isti kulinar emalmm ¢iy vo bismis torovozlordo vo
torovoz sorbasinda miqdarca doyismosine tosiri” mdovzusunda
laboratoriya mosgoalasine hazirlasmali.

Biitiin bunlardan sonra niimunalords C vitamininin miqda-
rint:

a) tozo bismis sorbada (halimdo);

b) 30 dagigadan sonra;

c) 60 dagigodan sonra;

d) 90 daqigadoan sonra;

e) 120 dagigadon sonra tayin etmoali.

Tadgiqatlart 7-ci bélmoanin Il marhalasindon baglamali.

Bu zaman kolbalara 5%-li HCI, 9 ml H,O vo 1 ml halim
alava etmok lazimdir.
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Is Ne 19. Qatqu kimi isladilon biyan kékii va onun
ekstraktinda glisirrizin tursusunun miqdarca tayini

Son illar pohriz xoroklori va igkilorin hazirlanmasi {igiin
miixtalif sokorovazedicilordan istifado olunur. Bunlarin igarisindo
quru biyan kokiinden alinan toz halinda olan niimunalordan va
sonaye miqyasinda Azorbaycanm Imisli zonasinda yerlason
“Biyan Emali Kombinatinda” istehsal olunan biyan kokiindan
alman (sokil 1.13) quru ekstraktdan bu mogsadlo istifads
olunmasi xiisusi maraq dogurur.

Sokil 1.13. Biyan kékiiniin tablet saklinds qurudulmus sanaye emah
niimunalari (eksport iiciin biyan tabletlari)

Biyan kokiiniin, ondan alinan tozsoKilli vo ekstrakt niimu-
nalarinin tadqiqi metodlarma QOST 228040-77-ya asason torkib-
do namliyin toyin olunmasi, kiiliin toyin olunmasi, quru maddos-
lorin toyin olunmasi va isti suda holl olmayan maddslorin vo
glisirrizin tursusunun girinlasdirici kimi miqdarca toyin olunmasi
aid edilir.
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Toyinat {iciin ADIU-da dos. N.H.Qurbanovun toklifi ilo
hazirlanmis “AER” firmasinda qurasdirilmis biyan kokii iiglin
eksperimental xirdalayici aparatda (sokil 1.14) hazirlanmis biyan
tozundan vo sonayeds alinmis toz halinda ekstraktdan istifado
olunur.

Sakil 1.14. Quru biyan kokiiniin xirdalanmasi iiciin tacriibi qurgu

Adaton biyan va ondan alinan ekstraktin tarkibinds namlik,
kiiliin miqdari, sokaravazedici sirinlosdirici madda kimi glisirrizin
tursusunun miqdari, digor Kimyoavi torkib gostoricilori asagidaki
kimi tayin olunur.
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Biyan tozunda namliyin tayini

Bu mogsadlo biyan kokiindon alinan laboratoriya prepara-
tindan toz halinda 1-2 q kiitlads paralel niimunalor gotiiriiliir vo
onlar gramin minda bir hissasi doqigliyi ilo do biikslards gokilir.
Daha sonra biikslor niimunalorls birlikdo quruducu skafda 100-
102°C temperaturda biyan tozundan daimi kiitlo alinana qodor
qurudulur. 30 dagigslik qurutmadan vo niimunslorin 30 dogigo
eksikatorda soyudulub saxlanmasindan sonra ¢okilmis qurutma
nimunalorinds kiitla forgi 0,01 g-1 kegmirss, daimi kiitlonin
tapilmis qiymati hoqiqi sayilir.

Nomliyin tayini faizlo asagidaki diistura asasan tapilir:

x =1"M109
m
burada, m — preparat niimunslorinin qurutmaya godor olan
ktlasidir, g;
m; — preparat nimunslorinin qurutmadan sonra tayin
olunmus kiitlasidir, .

Son natico 3 orta niimunadon tapilmis orta arifmetik qiymot
sayillir vo 0 faizlo hesablanir. 2-3 paralel naticolor arasinda
tapilmis giymat 0,5%-don ¢ox forq vermomalidir.

Biyan kokiindan alinan tozda va toz halinda ekstraktin
tarkibinds kiiliin tayini

Niimunolords kiiliin toyini {iglin yuxaridaki lovazimatlardan
olavo DOST 9147-73 iizro ¢ini kasalar, mufel peci, qaz
konforkas1 vo qurutma {iciin kalsium-xlorid duzundan (DOST
4460-77) istifado edilmalidir.

Kiiliin toyini tigiin 2-3 q kiitlodo 3 paralel toz niimunslori
tomiz kasalarda cokilir vo sakit alov iizorindo kasa igarisinda
yandirilir. Kiitlo tam yandiqgdan sonra kasalarda olan niimunalori
550-650°C temperatur soraitinde mufel pegi igarisindo son
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yanmada daimi kiitlo alinana qodor yandirilir. Sonda kasadaki
niimunalar igarisinds CaCl, olan eksikator igarisinda soyudulur
Vo ayri-ayriliqda goKilir.
Preparat niimunolorinds kiiliin toyini asagidaki diistur ilo
tapilir:
~ my -100-100
' m,%00-B_

burada, m; — yanmadan sonra preparat niimunalarinin kiil halinda
gramla kiitlasi;

M, — yanma ti¢lin gotiiriilon niimunanin qramla kiitlasi;

B — qurutma zaman kiitlonin faizlo itkisidir.

Qravimetriya metodu ils biyan kékiindan alinan tozda va toz
halinda olan sanaye ekstraktinda glisirrizin tursusunun
miqgdarca tayini

Analiz t¢iin 100 ml-lik konusvari kolbalar, laboratoriya
torozisi, laboratoriya stokanlari, pipetlor, ¢ini kasa, siizgoc kagizi,
20%-li kimyovi pohriz sulfat tursusu, ammonium hidroksidin
25%-li mohlulu, distillo suyu gotiiriilir.

Tohlil zamani konusvari kolbaya pipetin komayi ilo su
tokilir, tizorino biyan tozunun suda qaynadilmasindan alinan
stizlilmiis mohluldan (yuxarida gosterildiyi kimi) 50 ml tokiiliir.
Kolbadaki maye qaynamaya catdirilir, tizorina 5 ml 20%-1i sulfat
tursusu tokiiliir vo qarisi@i sorin yerdo 16-24 saat miiddstinds
glisirrizin tursusunun ¢okdiiriilmasi {igiin saxlayirlar. Cokiintiinii
stizgoc kagizinin tizorino kogitriirlor. Cokiintli oavvalca sulfat
tursusu, sonra iso distillo suyu ilo bir nego dofo yuyulur (yuma
tictin 50 ml hacmdon ¢ox maye sorf olunmamalidir). Yuyulmus
cokiintiinii slizgoc kagizi ilo birlikdo ayr1 bir tomiz kolbaya
kocurirlor vo onu 5-10 ml migdarda 25%-li ammonyak
gabaqcadan ¢okilmis tomiz ¢ini kasaya tokiib, su hamaminda
buxarlandirirlar. Sonra iso kasani quru galigla birlikde 100-102°C
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temperatur soraitinds quruducu skafda daimi kiitlo alinana qodor
qurudurlar. Bundan sonra qlisirrizin tursusunun kiitlo miqdari
asagidaki diistur tizra toyin edilir:

m-my -2-100
m,

X3:

burada, m — kasanin ¢okiintii ilo birlikds kiitlasi, q; m; — kasanin
kiitlasi, g; my — preparat niimunasinin kiitlasi, g.

Son naticads orta arifmetik (hesab) giymot toyin olunur.
Paralel analizlordon alinan naticalorin giymat forgi 0,5%-don ¢ox
olarsa, is tokraron aparilir.

Yuxaridakilar nazors alinmagqla, todqgiq edilon quru biyan
kokiindon aliman preparatin osas gostoricilori orta hesabla
asagidaki kimi olmalidir.

Nomlik — 14,5%, suda hall olmayan niimunalor 1,5%, qli-
sirrizin tursusunun miqdar1 — 55%. Biitiin bunlar vo organoleptiki
yolla preparatin mohlul halinda sirinliyinin yoxlanilmasi, toz
halinda olan biyan preparatindan sirinlogdirici gatqr kimi qida
mohsullari istehsalinda istifado edilmoays yararli oldugunu tasdiq
etmalidir.

Is Ne 20. Nar meyvalarinin sanayeds alinmis cecasindan alds
olunan pektinin tarkibinds qalakturon tursusunun miqdarca
tayini

Genis yayilmis qida qatqis1 kimi pektinlor gida ssnayesinin
miixtolif saholorinds iaso sistemindo, tibbdo vo s. saholordo
istifado edilir. Onlar1 sirin halmasik xo6raklor vo moamulatlar
alinmasinda siidlic mohsullar vo igkilor istehsalinda vo digor
magsadlar tigiin tatbiq edirlor.

Son illor 6lkads Vo Almaniyada aparilan todgiqgatlar
(N.H.Qurbanov torafindon) gostormisdir ki, nar pektininin
torkibindo galakturon tursusu kifayat qodordir vo onun
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respublikada istehsali perspektivlidir, eyni zamanda o yaxs1 jele
amoalagatirma gabiliyyatino malikdir.

Ona go6ro do nar pektininin keyfiyyat gdstoricilorinin
xarakterizo olunmasi digqgato layiqdir.

Tohlil Gigiin Azarbaycan Respublikasinin Sabirabad zona-
sinda yetisdirilon vo “Miri-Pak” kompaniyasinin miiassisalorinds
emal olunmus nar meyvalari cecasindon (sokil 1.15) alds edilmis
laboratoriya preparatindan nar pektinindon (sokil 1.16) istifados
etmali.

Sakil 1.15. Nar meyvalarinin sanaye emalindan 3lds edilmis quru nar
Cecasi

Sakil 1.16. Nar meyvalari cecasindan ahinms pektin preparati
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Toyinat fotoelektrokalorimetrds aparilir (bax.sokil 1.2).
Reaktiv kimi karbazol mohlulundan va gati sulfat tursusundan
istifads edilir.

Kalorimetrik metodla galakturon tursusunun nar qabigindan
oldo edilmis pektindo miqgdarca toyini iss Rouz metodu ils
aparilir. Bunun ti¢iin 525-535 nm 6lg¢iilori olan kalorimetr, 50 ml-
lik vo 1 litrlik yumru dibli kolba, su soyuducusu, 100 ml-lik 10
adad 6l¢ii kolbalari, 1 litrlik 6l¢ii kolbasi, 20 adad (25200 mm)
smaq stsasi, 50 ml-lik buretdon istifado olunur. Reaktivlor Kimi
95%-li etil spirti, 63%-li etil spirti, 100 ml distillo suyu vo 200 ml
95%-li spirt igladilir.

1 n NaOH mohlulu, gat1 va tamiz H,SO4 mahlulu (karba-
zolla reaksiya vermoyon); karbazolun 0,1%-li spirtds mahlulu
(0,1q karbazol spirts alava olunur va garisiq 100 ml-o ¢atdirilir).
Osas niimuns {igiin mahlul: 1 ml distilla suyu, 0,5 ml karbazol
mohlulu va 6 ml gat1 H,SO4 mohlulu miitloq saffaf olmalidir.

Isin gedisi. @) Morkozdonqagma aparatinin smaq siisosine
15 ml, torkibi toyin olunan pektin moahlulu vo 12 ml su tokiiliir.
Bundan sonra {izorino 40 ml isti (75°C) 95%-li spirt tokiiliir vo 10
dogigo qarisdirmaqla qizdirilir (su hamaminda t 85°C). Daha
sonra smaq stisosindoki qarisiga 50 ml 95%-li spirt olavo olunur.
Sonra isa 0, 3000 d/dag. siiratlo 15 dogige markazdongagma
aparatinda firladilir. Mohlul dekantasiya olunur, ¢okiintii 63%-li
spirtlo su hamaminda qizdirilir, yeno aparatda firladilir vo
dekantasiya olunur.

b) Kalorimetrik 6l¢iilma, 2 adod (25x200 ml 6l¢iido) sinaq
stisasinin harasino 1 ml ekstrakt - pektin mohlulu tokiiliib, birins
1 ml 0,5 ml 0,1%-li karbazol olan mahlulu, digarins isa 0,5 ml
tomiz spirt alava olunur, karbazol siisods ag ¢okiintii alinmalidir.

Hor iki sinaq siisosinin iizorins ayriligda (soyuq) 6 ml gati
H2SO4 mohlulu slave olunub yaxsi garisdirilir. Sonra iso onlar
85°C-lik su hamaminda 5 daqigo qizdirilir vo har ikisi igarisindo
buz olan suda soyudulur vo onlarin optik sixligi 525 nm dalga
uzunlugu arasinda kalorimetrlo 6l¢iiliir.
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Meydana ¢ixacaq sshvlorin garsisimi almaq moagsadilo
6lgmoani 4 mahlulda aparmaqg maslshatdir:

1. 1 ml ekstrakt + 0,5 karbazol mahlulu + 6 ml H,SO,.

2. 1 ml ekstrakt + 0,5 ml etanol + 6 ml H,SO,.

3. 1 ml distillo suyu + 0,5 ml karbazol mshlulu + 6 ml
H,SO,.

4. 1 mldistillo suyu + 0,5 etanol (tomiz) + 6 ml H,SO,.

Olgmolori (1 vo 2-ci siisodoki), 3 vo 4-doki &lgiilorlo

miiqayiso edirik, 1-ci ol¢iinii X, 2-cini Y — gobul etsok, onlarin
forgini X-Y kalibro ayrisindoki malumatla miiqayiso edirik. Bu da
asagidak1 kimi qurulur. Ilk avval Kalibra ayrisi qurulur.

Qalakturon tursusunun toyini tUglin kalibro oayrisinin
qurulmasi cadval 1.16-c1 codvalda gostarilon malumatlara asasan

qurulur.
Codval 1.16
Qalakturon tursusunun karbazolla boyanmis mahlulunun
konsentrasiyadan (qatiliq) asili olaraq optik sixhg:

Qalakturon
tursusunun
mahlulda 10 20 30 40 50 60 70 80 100
konsentrasiyasi,

(mkg/ml)

Boyanms
mohlulun optik 0,038 | 0,075 | 0,105 | 0,137 | 0,174 | 0,212 | 0,247 | 0,281 | 0,352

sixhig1

Dagiqg 120,5 mqg (1 mol suyu olan) avvalcadon qurudulmus
qalakturon tursusu ¢okilir. Sonra iso onu 1-lik 6l¢ii kolbasina
kogitiriib, tizerine 0,5 ml 1n NaOH mohlulu slava olunur va
mohlulun  hacmi distillo suyu tokmoklo o&lgiiysa ¢atdirilir.
Calxalandigdan sonra homin mahlul gecoa sohora kimi saxlanilir
(11-19 saat). Bu mohlulun har 1 ml-do 100 mkq susuz galakturon
tursusu saxlanilir. Sonra ise ondan hor 1 ml-do 10-dan 100 mkg-a
goadar glakturon tursusu olan mahlullar hazirlanir vo kalibra ayrisi
qurulur. Homin kalibra ayrisina asasan nar cecasindon alinmis
pektin preparatinin torkibi qalakturon tursusuna gors tayin edilir.
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Noticolor onu gostarir Ki, istor sirin nar, istarse do giildyse
narindan alman cecanin tarkibi gida liflori ilo zongindir vo onlar
pektin monbayi kimi va diger miixtalif magsadlor ti¢iin isladilo
bilorlar.

Hidrotermiki emal zamani vo hidroliz tisulu ilo aliiminium
pektinat metodu ilo sirin vo giildyso nar1t cecasindon alinmis
pektin preparati niimunolori torkibinds qalakturon tursusunu
miqdarca toyin etmok iciin kalibro oyrisi sokil 1.17-do
gostorilmisdir.

D 03

0,25
0,2

0,15
0,1 /
/

0,05 -~
0

C mkg/Sml
10 20 30 40 50 &0 70

Sakil 1.17. Nar meyvalari cecasindon alinmus pektin preparatinda
qalakturon tursusunun tayin olunmasi iiciin kalibra ayrisi
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PA3JIEJI 2. PABOTBI ITPOBOAUMBIE
CTYAEHTAMHA OBYYAIOIIUXCA HA
PYCCKOM A3bIKE

I BOLMO. RUS DILINDO TOHSIL ALAN
TOLOBOLOR UCUN YERINO YETIRILOCOK
ISLOR

I''TABA 1. U3SMEHEHUSA TPOUCXOJAIIUE B BEJIKAX
IIPU KYJIMHAPHOM OBPABOTKE

Padora Ne 1. Biusinue TemnepaTrypbl Ha U3MeHeHHe
PAcTBOPUMOCTH 0€JIKOB MSICa U PHIObI

B 3aBucumocTu oT npuema TemiioBoil 0O0paboTKu (Kapka,
IpUITyCKaHUE, BapKa) MSCO IpOrpeBaeTcs 10 pa3HOM Temiie-
patypel. Hampumep, MOJHOCTBIO INPOXKApEeHHOE MSCO BHYTPHU
Kycka umeer temmeparypy 80°C, a momyceipoe (O6udirekc) -
tosibko 60°C. Ilpu Bapke BHYTpH Kycka Msca B TE€UYEHHE IpO-
JOJKUTEIIBHOTO BPEMEHM TOJJIep)KUBAaeTCs TeMIieparypa B
npenenax 94-96°C. B mpouecce NpUIyCKaHHs pbIOBI TeMile-
patypa BHyTpH KyckoB nocturaet 80-82°C, a npu Bapke - 95°C.

Takum 00pa3oMm, JeHaTypalMOHHbIE HU3MEHEHHS MbIIIey-
HBIX O€JKOB B pa3HBIX TEMIIEPATYPHBIX YCIOBHUSX MPOTEKAIOT C
HEOJIMHAKOBOII HMHTEHCHBHOCTBIO, O YEM MOXET CBUICTEIb-
CTBOBaTh U3MEHEHHE UX PACTBOPUMOCTH.

Llens paboThl - MOKa3aTh BIMSHHUE TEMIIEpaTypbl Ha WU3-
MEHEHHE PACTBOPUMOCTH OETKOB MsICA WU PHIOBI.

IIpu6opsl m nocyna. Peppakromerp PJIY (puc.2.1) umm
doroanexrpakonopumerp DPIOK-M  (puc.2.2); MuKpopasmelb-
yuTeNnh TKaHeh (puc.2.3); MacopyOka; Tpu MPOOHPKH €MKOCTHIO
20 ma,; Tpu BopoHKH; nBa Tepmomerpa Ha 100°C; Tpu BOISHBIE
0aHU; TPH KOHMYECKHE KOJIObI eMKOCThI0 250 M, TpH MPOOUPKHU
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muameTpoM 15-20 mm ¢ pe3suHOBBIMU NMPOOKAMU; IIMJIMHIP €MKO-
cThi0 50 Mz, MUIIETKA EMKOCTBIO 5 M, TpajyUpOBaHHAas MUIETKA
e€MKOCTBIO 1 M, anmapat a1 BcTrpaxuBanus (puc.2.4).
PeakTuBbl. A. 2%-HbIii pacTBOp yriekucioro Harpus B 0,1
H. pactBope eakoro HaTpus. B. 0,5%-HbIi pacTBOp CepHOKHUCIION
Meru B 1%-HoM pactBope uutparta Hatpus. C. Peaktus, coctos-
i u3 1 mn pactBopa mutparta Hatpus U S0 Mz €IKOro Hartpa.
PeaktuB ®onnHa wim OMypeTOBBIN PEaKTUB; JIAK MO CTEKITY.

Puc.2.1. O6mnii Bua pedppaxromerpa PJIY:

1 — ocnosanue; 2 — cmotuixa cmanunsl, 3 — 6UHM OJ1 YCMAHOBKU KPOHUIMEUHA,
4 — puiyaii; 5 — cekmop; 6 — wiKkana K03PuyLUeHmMo8 npeLoMIeHUs;
7 — kpemanvepa, 8 — 3pumenvuas mpyoa,; 9 — eunm 011 yCmaHo8Ku npudopa
Ha Hynv; 10 — pyxosamxa 0ns yempanenus oucnepcuu; 11 — wmyyep,;
12 — mepmomemp; 13 — kamepa; 14 — 3epkano.
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Puc. 2.2. O6mnii Bux GporodjieKTpoKoJopuMeTpa:

1-2- gunmol 01 yemanosku ramnul; 3 - y3ell Y8emHbIX C8emopuibmpos;

4 - namna; 5 - nampou ramnwi; 6 - pykosmka ceemopuibmpos, 7 - pykosmra
mounou Hacmpotixu,; 8 - pykosimka epy6oti nacmpouxu, 9 - pykosmka
yygcmeumenvrocmu eanveanomempa, 10 - npubopuvie enezoa
eanveanomempa, 11 -eanvearnomemp, 12 - omcuemnoie 6apadanvt; 13 - wkana
omcuemnozo bapabana, 14 - kiosemooepocamensv, 15-pyxoamka wmopxu
YBEMHBIX CEEMOPUILIMPOE.
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Puc.2.3. Mukpopa3mMeabunTelib:
1 — nepexnouamens; 2 — kanneyniogumens, 3 — Konmetinep; 4 — 3axcumMHoe

K0bYo,; 5 — cocyd; 6 — Hacaodka ¢ percyum u nepemetiudaruum Hoxcamu, 7
— kopnyc, 8 —wmugm, 9 — nanpasisrowue.
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TexHuKa BbINOJHEHUS pad0ThI

Msico, OCBOOOXXIEHHOE OT MOBEPXHOCTHBIX OTJIOKEHUI
JKUPAa U IUIOTHBIX COEIMHUTEIBHOTKAHBIX OOpa30BaHMUM, WU
¢dune peIOBI IBAXKIBI MPOIMYCTUTH Yepe3 MICOPYOKY (IHameTp
OTBEPCTHH pelIeTku 3 MM) U TIIATEIbHO MEPEMEIIATh.

[Tomectuth Tpu HaBecku (apmia o 10 r B mpoOupku aua-
meTtpoM 15-20 MM, 1 UX HyMepOBaTh JIAKOM IO CTEKITy. 3aKpbITh
npobupku pe3snHoBbIMU MpoOkamu. [IpoOy Ne 1 ocraBuTh B Ka-
yecTBe KOHTposibHOM. [IpoGber Ne 2 u 3 mporperb Ha BOASIHOM
6ane B Teuenue 10 muH. ipu 60°C u 96-100°C coOTBETCTBEHHO.
Kaxayro mpoOy nporperoro ¢apiia U KOHTPOIbHYIO H3MEIbYUTh
B MUKpOpa3MeIb4YHTEIE.

Muxkpopasmenvuumens (puc. 2.3) UMEET DIICKTPOJIBHTa-
TeJb, CMOHTUPOBAHHBIN B Kopryce 7. Ha Banty anekTpoaBuraTens
KPETHTCS HacaJKa 6 -C pexyluM U MepeMeIInBaAIONUM HOKAMU.
Ha croiike nmpubopa 3akpermieH KOHTeWHep 3, B KOTOPOM ycCTa-
HaBiuBaercs cocyn 5. KoHTeilHep Kpemnurcs K CTOMKE IpHU
nomontu mrudra 8. Ilepexmoyarens 1 CayXuT 11 U3MEHEHUs
yKciia 000pOTOB HOXKEW: MPH MOJOKEHUH | HOXKM BpalllaloTcs co
ckopocThio 3000 06/muH, a pu noxoxenuu 2 - 5000 06/mun. Ha
CTOMKe MPUOOpa YCTAHOBJICH KAIUICYJIOBUTEIb 2.

[Tepen Havanom paboThl MPUOOP BKIKOYAIOT B CETh, 3aTEM,
OTTSHYB IITHU(PT 8, CHUMAIOT KOHTEWHEp, IBUTAs €ro BHH3 IO
HanpaBIAOMUM 9. BEIHUMAIOT 32)KMMHOE KOJIBIIO KOHTEHHepa 4,
a 3arem cocyn 5. Cocya MMeeT KpyrJioe JHO, JIJIsl yI00CTBa MOJIb-
30BaHUS 11€7€CO000Pa3HO YKPENUTh €T0 B 3a)KMMe IITaTHBA.

IIpn moMomM CTEKJISHHOM NAJIOYKW IEPEHECTH KaXIYyro
npoOy ¢apima B cocyabl MUKpOpPa3MeIbYUTENs], CMbIBasi OCTATKH
dapmra 50 mi auctuUHpoBaHHOW BOJBI. COCyn YCTaHOBHTH B
KOHTEHHEp M YKpenmuTh 3aXHMHBIM KosblioM. KoHTeiitHep Mo
HANpPaBIAOMUM 9 MOMHATH BBEPX U 3aKpENUTh Ha CTOWKE IMPHU
nomoty mwtudTa 8. [lepeBecT nepexitoyarenab B MOJIOKEHUE 2
U U3MENBYUTH Qapul B TeueHue 1 MuH. 3aTeM, OTTAHYB WTU(T 8§,
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OCTOPOKHO CIIBUHYTHh KOHTEHHEp MO HAMpaBISIOUUM 8; OCTaTKU
MBIIIEYHOM TKAHU CHATh C€ HOXKEH MUKPOpa3MEIbYUTENS
CKaJIbIIeJIEM U MPUCOEIUHUTH UX K 00pasily.

Cocynpl 3aKpbITh PE3MHOBBIMU MPOOKAMH M IOCTaBUThH HA
10 muH. B ammapat s BeTpsxuBanus (puc.2.4), 4ToObl TOTHEE
IKCTPArupoBaTh OCIKH.

[Tpo6s1 octaBuTh Ha 10 MUH. A7 OCaXKACHUS B3BEIICHHBIX
YaCTHII, MOCJIC Yero pacTBOPHI Oellka OTGUILTPOBATH uepe3 Oy-
Ma)kHbI€ (QUIBTPHI B KOHUYECKUE KOJIOBI.

KonmuecTBo Oenka B puibTpare MOXKHO ONpPENCTUTh ped-
PaKTOMETPUUECKH UITU KOIOPUMETPUUECKHU.

[Ipu pedpakTOMETPUYECKOM OINPEACICHUN KOJINYECTBA
Oenka B BBITSDKKAaX U3 ¢apiia UCXOIAT U3 TOTO, YTO M3MEHEHUE
KOO QHUIMEHTOB TMPETOMIICHUSI BBITSDKEK OOYCIIOBIEHO TOJBKO
Oenkamu, Tak Kak, XOTs U3 (apiia B BOAy, Kpome OETKOB, U3BIIE-
KaIOTCSl AKCTPAKTUBHBIC U MUHEpAJIbHBIC BEIECTBA, KOJINYECTBO
JIBYX TOCJIETHUX NpPU TEMJIOBOH 0O0pabOTKe MOYTH HE H3MEHs-
eTcs, OeNKH K€ JEHATYPHUPYIOTCS W YTPAuMBaIOT CIIOCOOHOCTH
pPacTBOPATHCS.

Hnst ompenenenus kodh@uIMEeHTa MPETOMIICHUS] BOIHBIX
BBITSDKEK U3 (aplia cieayeT HCroib30BaTh pedpaktomerp PILI-
2. llocne ycraHoBku mpuOopa Ha Hy/Ib OJHY-ABE KaIllIM (HIIb-
Tpara u3 (apia HaHOCAT Ha MPU3MY pePpakTOMETpa U CHUMAIOT
MOKa3aHWs MIKAJbl, a TaKXKe 3alHCHIBAIOT TEMIIepaTypy, IpH
KOTOPOH NMPOU3BOAMIOCH pehpakTOMETPUPOBAHHE.

K mnokazanusMm mkaiasl pepakromeTpa MpHOaBIAIOT WIH
OTHUMAIOT OT HHUX IONpPaBKy Ha TEMIIEpaTypy, a 3aTreM IIo
NPUJIOKEHUIO | HaXOISIT KOJIMYECTBO CYXUX BEIIECTB B PACTBOPE.
Pesynbratsl paboTsl 0hopMuTh B BUE TaOIuUIb! 2.1.
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Puc.2.4. Annapar Aisi BCTPSIXMBAHUSA:

1 — copuzoumanvHvle cmepoicHu, 2 — 3ak%CUMHbLIE 8UHMBL, 3 — pe3uHO8ble
Konooku,; 4 — niamepopma, 5 — nepexnouamens, 6 - OCHOBaHUE

Tabmuma 2.1.
ITokazanms TeMmenarypa KomnuectBo
OOBEKT HCCIIEJOBAHUS pedpakro- aCTBI()) aj Io CyXUX
MeTpa p pa, BeIeCTB, %

BriTspKka u3 dapiia:
CBIPOTO
nporperoro npu 60°
nporperoro npu 100°

Hns konopumempuueckoeo omnpeneneHus OENKOB MOXKHO
UCIIONh30BaTh peaktuB Ponuua (meton Jloypu) mim Omypero-

BBIH.

Meton Jloypu ocHOBaH Ha 0Opa30BaHUHM OKPAIICHHOTO
KOMIUIEKca 0eKOB ¢ (PeHONBbHBIM peakTuBoM DonHa.
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B mpobupku Ne 1, 2 u 3 BHecTH mo 2 M NpOPUIBTPO-
BaHHOW BBITSDKKH M3 OTACIBHBIX 00pa3ioB (apiia, a B mpoOUpKy
No 4-2 M quctumpoBanHoO# Boabl. Bo Bce mpoOupku 1006aBUTH
o 4 mu peaktuBa C, CMeCHU PHEPTUYHO MEepEMEIIaTh U OCTABUTh
Mpyu KOMHATHOUW Temmnepatype Ha 10 MuH., 3aTeM npuwiuTh 1o 0,2
M peaktuBa D, cHoBa xopormio nepemeriath U octaBuTh Ha 10
MuH. OKpalleHHble B CUHUN LIBET PACTBOPHI KOJIOPUMETPUPYIOT
Ha (POTOINEKTPOKOIOPUMETPE C KPACHBIM CBETO(PHUIBTPOM
IPOTUB XOJIOCTOT'O OIbITA, MCIOJb3YsS KIOBEThl C PACCTOSHUEM
Mexay padounmu rpadsmMu 10 Mm. OTcUeTsl MPOU3BOASAT TIO
npaBoMy Oapabany.

buypeToBblii METOJ MEHEE UyBCTBHUTEIIEH, YEM DPEaKLMs C
peaktuBoM DosnHa.

B npobupku Ne 1, 2 u 3 npunute nmo 1 mi npoduisTpo-
BaHHBIX BBITSDKEK W3 (papiia, a B 4YETBEPTYIO - TaKOE XKe KO-
JUYECTBO AUCTHIUIMPOBAHHOW BOABL. B Kaxayro mpoOoupky
BHECTH 10 4 Ml OMYpeTOBOr0 peakTHUBa U OCTaBUTH cMech Ha 30
MHUH. TIpU KOMHATHOW Temmeparype. ONTHYECKYIO IJIOTHOCTh
OKpAIlIEHHBIX PaCTBOPOB U3MEPUTH Ha (POTOITEKTPOKOIOPUMETPE
C 3€JIEHBIM CBETO(QMIBTPOM, UCIIONb3Ys KIOBETHI C PACCTOSTHUEM
MeXy pabouyuMu rpaHsaMu 5 MM. OTCUeT IPOU3BOJIAT 110 JIEBOMY
Oapabany.

Ornucanne  GOTORNIEKTPOKATOpPUMETpa TPHUBEIECHO Ha
pucyHke 2.2.

BennuuHa ONTHYECKON IMIOTHOCTH JA€T BO3MOXHOCTH IO
rpagyupoBOYHON KpHUBOM (mpuiokeHue 6) omnpenenuTh KOH-
LIEHTPALMIO BELIECTBA B UCCIIELYEMOM PAcTBOPE.

KonugectBo Oenka (B %) paccuuThIBarOT 1o popmyiie

«— a-d-100
" b.c-1000"

I7ie a — KOJIMYECTBO Oelika, HalJIeHHOE TI0 TPayupOBOYHON
KPUBOW WJTU TI0 TaOJIHIIE, MT;
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b — 06bem pacTBOpa OenKa, B3ATHIN I ONPEACICHUS, MIT;

d — KOJIMYECTBO BO/IbI, HCITOJIB30BAHHOM JIIsSl SKCTPAKIIUN
OEJIKOB, MJI;

C — HaBecKa ¢apiia, T;

1000 — ko3¢ dunMeHT nepecyera mMr B T.

[To pe3ynbraTtam paboOTHI cIeNaTh BHIBOJI O BIUSHUU TEM-
nepaTypbl Ha U3BMEHEHHE PACTBOPUMOCTH OCITKOB.

Pa6ora Ne 2. Bausinue TenJioBoii 00padoTKu Ha 0eJIKH
MPOTOIJIA3MbI OBOLIEH

B oBomax conepxxurcs oTHOcUTENbHO Majio Oenkos (ot 0,4
10 1,5% ot Beca ux), TeM He MEHEe, OHU UTPAIOT CYLIECTBEHHYIO
ponb. IIpuCTEHHBIN CIOW MPOTOIJIA3MbI KJIETOK COCTOUT B
OCHOBHOM U3 JIMIIOIIPOTEUJIOB M MPEJCTaBIseT coO0i MeMOpaHy,
OJlHA W3 OCHOBHBIX (YHKIUHA KOTOPOW 3aKJIFOYaeTCs B
HOJ/Iep)KaHUM CTAOUIBHOCTU COJEPKUMOTO KUBOM KIIETKH.

[Tpu HarpeBaHUU NMPOUCXOJUT TEIIOBAs JAeHaTypauus Oen-
KOB IIPOTOIJIa3Mbl, BCIEJICTBHE YEro oOpa3yroTcs XJIOIbs CBEp-
HyBIIIETOCs Oenka, a MeMOpaHa pa3pymaercs. Bece 3o mpuBoauT
K BO3MOKHOCTH CBOOOAHOHN T dy3un U3 KIETOK PaCTBOPUMBIX
BEIIIECTB.

Harnsinnoe npencraBieHue o0 3TOM J1aeT HarpeBaHue Ky-
couka CBeKJIbI B Bojie. Kpacsiue BemiecTBa CBEKIBI (Kak H
poyYre BOJOPACTBOPUMBIE COCIMHEHNUS) HAXOATCS B KJIETOYHOM
coke. IIpu XpaHeHHH B BOJAE CBHIPOM CBEKIIBI OHH MOTYT MEpPEX0-
JUTh B OKPYXAIOUIYIO KUAKOCTb B OCHOBHOM TOJIBKO M3 KJIETOK,
MOBPEXACHHBIX NpU pa3zpe3anuu. [1o mepe HarpeBaHMs CBEKJIbI B
Boje yBenuuuBaeTcss auddy3us KpacAamMx —BELIECTB U3
HEMOBPEXKIECHHBIX KIIETOK.

Llens paboTBl - HPOAEMOHCTpUPOBaTH IUPY3HI0 pact-
BOPUMBIX BEIIECTB KJIETOYHOIO COKAa BCJEACTBHE H3MEHEHHS
0eJIKOB MPOTOIIA3MBbI IIPH TEIUIOBOM 00padoTke oBomieil. Pabory
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MO>KHO BBITIOJTHUTH KaYeCTBEHHO (BapHaHT 1) W KOJIMYECTBEHHO
(BapuasT 2).

IIpu6opsl u nocyna. na eapuanma 1. npudop, u3obpa-
KCHHBIM Ha puc.2.5; MEpHbIH HMIHMHAP eMKocThIo 100 M, HOX.
Jna eapuanma 2: pedppakromerp PIUI-2 wmm PJIIY wun
OCBETHUTENb; BOJsHAs OaHA; ABa XMMUYECKHX CTaKaHa EMKOCTBHIO
10 mn; ABe CTEKISHHBIC MAIOYKH; ABE MEPHbBIE KOJIOBI EMKOCTBIO
50 ma; nBE BOPOHKH; MEPHBIN IWIMHIP €MKOCTBIO 50 M, HOX;
tepmomeTp Ha 100°C.

R -

Puc. 2.5. Cxema npu6opa aJisi 1eMOHCTPALUH BIMSHUS TENJIOBOI
00padoTKHu Ha 0eJIKH MPOTONJIa3Mbl

B npouecce HarpeBaHus ClEIUTh 3a TMOSBICHUEM U3
CBEKJIBl CTPYEK KpacsIIMX BELIECTB M OKpAIIMBAHUEM BOJBI B
CTaKaHe.

B BBIBOZAaxX OTMETUTH TemIeparypy, Npu KOTOPOWH Ha4H-
HAETCsI BbIJIEJIEHUE KPacCsIIUX BEIIECTB.
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Bapuanm 2. llpennaraercs CpaBHHUTh KOJIMYECTBA Be-
LIECTB, MEPEXOASAIIMX B PAaCTBOP U3 CHIPBIX M MPOTPETHIX OBO-
mieit. ComepxaHue CyXHX BEIIECTB B PAacTBOPE MOKHO OBICTPO
OTpeNeNIuTh C MOMOINbI0 pedpakTomerpa mapku PIUI-2 wmm
PJIV.

CBeKxily BBIMBITb, OUUCTUTbh M pa3pe3aTh BAOJIb OCH POCTa
Ha TIOJIOBUHKH, M3 KOTOPBIX BBIpE3aTh JIBE€ OJAMHAKOBBIX KBa-
paTtHBIX MIACTHHKU pazmepoMm 3,0x3,0x2,0 cm. OOe TutacTUHKH
IIPOMBITh HECKOJIBKO pa3 BOJOM O TeX IMOp, MOKa BOJAA He
[EpPECTaHET OKpPALIMBAaTHCA B PpO30BBIM LBET. 3aTeM CBEKIY
clerka oO0CymuTh (GUIBTPOBAIBHON OyMaroil M B3BECHTHh KaXkK-
Jy10 IUTACTUHKY Ha TeXHOXMMHUYeckux Becax. [lomectuts miiac-
TUHKU MOPO3Hb B CTaKaHbl M 3&JIUTh KaXAyl0 45 M JAUCTHII-
JIMPOBAHHOU BOJBI.

OnuH U3 CTaKaHOB MOCTaBUTH HAa BOJAHYIO OaHIO U HArpETh
Boay 1o 70°C. Beiepkath mpu 310l Temmeparype 15 MuH u
OXJIAJIUTh A0 KOMHATHOM TEMIIEPATYPHI.

[IpounbTpoBaTh BBITSXKKH M3 MEPBOTO U BTOPOTO CTaKa-
HOB B MEpHBIE KOJIOBI eMKOCThI0 50 MJI, TOBECTH MX COJACPKUMOE
JI0 METKH JMCTHWUIMPOBAHHOW BOJOW U  ONPEIEIUTh B
¢unpTpaTaX KOMMYECTBA CYXHUX BEIIECTB, W3BJICUCHHBIX U3
CBIPOM U IPOTrPETOH CBEKIIbI, pEPPAKTOMETPUUYECKH.

3Hasl COIEp)KaHHWE CYXMX BEIIECTB B HMCCIEAYEMBIX >KH]I-
KOCTSIX, MOXXHO pacCUMTaTh Jajiee KOJIMYECTBO BEILIECTB, M3-
BJICYEHHBIX M3 CHIPOM W TMPOBAPEHHOM CBEKIb, B % OT Beca
MCXOJIHOTO MPOYKTa (X), 1O cleayromieit hopmyre:

a-v
X e —
b
I/I€ a - COJIEPIKaHUE CYXUX BELIECTB C YUETOM IIOIIPABOK HA
TEMIEPATYPY, IPU KOTOPOH IPOU3BOIMICS OMBIT, %0;
U — 00BEM MEPHOU KOJOBI, M1,
b — Bec TIACTMHKY CBEKIIBL, T.
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CpaBHUTH KOJIMYECTBA BEUIECTB, U3BJICYCHHBIX U3 CBIPOU U
IIPOrpeTOi CBEKIIBI (WJIM APYTUX OBOLIEH), U CEIaTh BBIBOJBI O
BJIMSIHUU TEMJI0BOM 00pabOTKM Ha OeJKH MPOTOIIa3MBbl.

PaGora Ne 3. BoijiesieHue JieTy4yHX cOeJMHEHUI MPH TeNJI0BOMH
00padoTKe ChIPbS U NMOY(PadPUKATOB

[Tpy HarpeBaHMU NUILEBBIX HNPOAYKTOB INIOOYJISpHBIE G-
KM KOaryJupyroT BCIEACTBUE TEILNIOBOM JeHaTypauuu. Eciu koa-
Iyt Oellka MpoAoJKaTh HarpeBaTh, MOTYT HACTYINUTh BTOPHUY-
HbIC SIBJICHUS XapaKTEPU3YIOIIUECS OTIICIUICHHEM OT OeIKOB
HEKOTOPBIX JIETYYUX COEAMHEHUH, HAlpUMEp, CEpOBOAOPOAA U
docdopucroro Bogoposa.

Hanuuue cepoBojopofia MOXKHO OIPENCNIUTh C IOMOIIBIO
(¢uIbTpOBAJILHON OyMaru, CMOYEHHOH IIEJIOYHBIM PacTBOPOM
YKCYCHOKHCJIOTO CBUHIIA.

docdopucteiii Bogopon, uin (GpochuH, MOXKET B3aUMO-
JIecTBOBaTh C a30THOKMCIBIM cepeOpom, o0pa3ys HpHU 3TOM
OKpAaIIeHHBIE OT JKEJITOTO JI0 KPacHO-Oyporo IIBETa COCIMHEHUSI.
Ota peakuus MOJI0KEeHAa B OCHOBY Ka4eCTBEHHOI'O ONpEAeTICHHS
dbocdopuctoro Booposa.

Ilens pa®oTHI - MPOEMOHCTPUPOBATH BbIJICIIEHUE CEPOBO-
noponga u (dochopucTtoro BOAOpPOAA BCIEICTBHE TOCTIICHATY-
paLMOHHBIX U3MEHEHUH ONKOB.

PeaktuBbl. I1{en04HOI pacTBOpP YKCYCHOKHUCIIOTO CBHUHIIA;
4%-HpbIil BOJHBIN pacTBOP a30THOKUCIIOTO cepedpa.
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TexHuKa BbINOJHEHUS pad0ThI

B kauecTBe 00pa31oB ISl UCCIEIOBAaHUS PEKOMEHIYIOTCS:
NOJIOBUHA OeNKa WM JKeNTKa KypUHOTrO SiIla, WM 4YeTBepTas
4yacTb CMecCH OelKa U JKeNTKa,
anbo HaBecku 1o 10 r u3mens-
YEHHOT'0 MsICa WU PHIOBIL.

Ornpenenenne BeIETCS B
npubope, cxemMa  KOTOpPOTo
n3o0paxxena Ha puc. 2.6. B
HEHTPUDYKHYIO npoOUpPKY
JUaMETPOM OKOJIO 3 CM MO-
MELIAIOT CBIPON HCCIIEayEeMbIi
npoaykr. Ha mpoBosIOYHBIN
KPIOYOK,  YKpeIJICHHBIH B
npoOKe, MOABEIINBAIOT 32 KOH-
bl JBE TIOJOCKH (QHIBTPO-
BaJIbHOW Oymaru pa3smepom t !
1,0x2,5 cm. Ha onny Oymaxkky
HAHOCAT KAIUIIO  IEJOYHOTO Puc. 2.6. Cxema npu6opa nist
pacTBopa YKCYCHOKHCIIOTO Ka'ueCTBEHHOTO ONpe/ie/eHHs

JIETYYHX COCAMHECHUHN
CBUHIIA, HAa JPYTYIO - KaIlUlio
A30THOKUCIIOr0 cepedpa 1 MPOOUPKY 3aKphIBAIOT MPOOKOH.

B crakan HamuTe XonoaHyr Boxy. ONycTUTH B Hee
OpoOUpPKY € MPOJYKTOM M 3aKpENHUTh Ha LITAaTUBE TaK, YTOOBI
4acTh €€, Co/IepIKaIlast UCCIIeyeMbIl MTPOAYKT, OblIa TOTHOCTHIO
MorpyeHa B BOJy, HO HE Kacanach JHa crakaHa. [llapuk Tepmo-
MeTpa JOJDKeH OBITh TMOTPYXEH B MNpOoAyKT. HarpeBate Bomy
clefyeT Tak, 4ToObl IMOBBIIIEHHWE TEMIEPaTyphl HCCIETyeMOro
MPOJIyKTa cocTaBisuio He O6osee 4-5°C B 1 muH.

[Ipu HarpeBaHuu OENKOB KYpPHHOTO siilla OOpaTUTh BHU-
MaHHe, TpU KaKol TeMIepaType HadHET 3arycTeBaTh OEJIOK.
Ocoboe BHMUMaHHE OOpaTUTh Ha TEMIIEPaTypy, HpU KOTOPOii
HAYHETCS OKpAaIIMBAaHWE TISITEH OT PEaKTHBOB Ha (PHIBTPOBAIIb-
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HBIX Oymakkax. [IpociaemuTb M OTMETHUTH, KaK YCHIMBACTCS
OKpacka ISATEH [0 Mepe HarpeBaHMs U TeMIepaTypy AOCTHKCHHS
MaKCHMyMa OKPacKH.

CnenaTh BBIBOABI O BIMSHUHM TEIJIOBOM 0OpabOTKM Ha
BBIJICTICHUE U3 IIPOIYKTOB JIETYYHX COCTHHEHHH.

PaGora Ne 4. Bansinue KOHUEHTPAIUM U COCTaBa 0eJIKOBBIX
cMecell Ha UX BA3KOCTD M0CJIe TEMJI0BOii 00padoTKH

Benencrue TEmIOBOro BO3AEHCTBUSA U3MEHSETCS CTPYKTY-
pa OeJIKOB, MOBBIIIAETCS CIIOCOOHOCTh WX K arperanuu. Jlerko-
HOJBM)KHBIE OEIKOBbIE PACTBOPHI siflia 10/ BO3/IEHCTBHEM TEIUIA
YBEJIMYUBAIOT CBOKO BSA3KOCTh. JTO CBOMCTBO OENKOB SUI HIHPO-
KO MCIOJIb3YeTCsS B KYJIMHApHOW IPAKTHKE NP HM3TOTOBIICHUU
SAUYHO-MOJIOUHBIX CMeceH, ynoTpeOasieMbIX B Ka4€CTBE OCHOBBI
JUISl HEKOTOPBIX CIIAAKHX 010 (KpEMOB, MOPOXKEHOT0), 3allpaBOK
JUIsL CYIOB-IIIOpPE, paccoyibHUKOB. KOHCUCTEHIINA AMYHO-MOJIOY-
HBIX CMecell 3aBUCHUT OT KOHILIEHTpAI[UK O€JKOB U KaueCTBEHHOTO
COCTaBa CMece.

Llenb paboThI - MOKa3aTh BIUSHUE KOHLEHTPAIMK OETKOB U
cocTaBa OEJIKOBBIX CMecel Ha BSI3KOCTb CHUCTEM, MCIOJB3YEMBIX
JUISl 3aTIPaBKH CYIIOB.

IIpudopsr u nocyga. KanmwuisipHblii  BUCKO3UMETP
(puc.2.7); tepmomerpbl Ha 100°C; XMMHUYECKHE CTaKaHbl €M-
KocTbhiO 500 M1 - 1 miT., eMkocThI0 100 Mt - 8 1T,

TexHuka BbINOJTHEHHUS PadOThI

Pa30uth si0 M OTAENUTH OENOK OT JKeNTKa B IMpelBapH-
TEJIbHO B3BEIICHHBIE HA TEXHOXUMHUYECKHX BECAaX XUMHUYECKHE
cTakaHYMKM eMKOocThlo 100 mi. benok M JkenToK TIATeNnbHO
pa3Memarb 0 TMOJY4EHHS OJHOPOJHOM MacChl M B3BECHUTH.
Kenrok pazmenuts Ha Tpu paBHble uyacTH. K OIHOI HaBecke
npubaButh 30 Mi1 MOJIOKa, KO BTOpo# - 50 mi. B3saTe Tpu Takue
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K€ HaBECKM O€jIKa M IMPHUTOTOBUTH TAKHE KE CMECH C MOJIOKOM,
KaK W JJIs KesTka. TpeThio HaBecKy Oelika U KEeNTKa COCAMHUTH
n no0aButh 60 M Mojioka. Bce SHMYHO-MOJIOYHBIE CMECHU
nporpers Ha BoasHOW OaHe no 80°C u BelAEpXKAaTh IpPU ITOU
TeMIiepaType B TedeHne 5 MHH. B mporecce HarpeBaHusi mpoObI

ClelyeT HEeNpEephIBHO IMOMEIINBATD.

JlanHble TIEpEHECTH B

Tabnuiry 2.2.
Tab6muma 2.2
CooTHo1IeH Bremnuii
OO0BEKT He OeIoK: Bsskocts BUI
BOJA SKUIKOCTH

CMech kenTka 1 Mmoaoka Ne 1

CMech xenTka 1 Mojaoka Ne 2

U r.n.

Puc. 2.7. KannisipHbIii
BHCKO3HMeETP

[Tocne mnporpeBanusi, cmecu
OXJIAAUTh [0 KOMHATHOM TeMIie-
paTypbl O]l CTpyel BOAOIPOBOJHON
BOAbl W M3MEpPUTh MX OTHOCH-
TETBHYIO BSI3KOCTh B KaNWJUISIPHOM
BUCKO3UMeTpe (puc. 2.7).

Ctporo  MOCTOSHHBIM  JIJIst
JAHHOTO BHCKO3MMETpa 00bEM BOJbI
3aJIMBAIOT B IIMPOKYIO TPYOKY Npu-
O0opa Tak, 4TOOBI BOJa 3alOJIHANA
IPUMEPHO TMOJOBUHY oOOBbEMa Iia-
puka C. Ha Tonkyro yacth mpubopa
HAJEBAIOT PE3MHOBYID TPYOKYy U
3acachlBalOT BOJAY B Y3KYIO 4YacTh
npubopa BbIIlIe METKU A.

[locne 3amonHeHUst MPOCTpaH-
CcTBa MeXAy MeTKaMu A U B MEHHCK
JKUJKOCTU JOJDKEH BBICTYNATh W3
HIMPOKOT0 BOTHYTOIO KOJIEHA B Ila-
pPHUK. 3allOJIHEHHBIM BOJOW BHUCKO3H-
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METp YCTaHaBJIMBAIOT BEPTUKAIBHO B CTaKaH C BOJOH, TeMIepa-
Typa KoTtopoi momxHa 06T 20°C. MeTka A H0KHA OBITh HUXKE
YPOBHSI BOJIbI B CTaKkaHe. BUCKO3UMETp OCTaBIAIOT B CTakaHe Ha
10 mMuH, TIOCE Yero 3aTATHBAIOT BOAY B JIEBYIO TPYOKY BBIIIE
METKH U C MOMOUIbIO CEKYHJIOMEpa OTMEYAIOT BPEMsl UCTEUEHMUS
o0pema KUAKOCTU MeXIy MeTKamMu A u B. OTcyer noBTOPSIOT
TPU pa3a, MOCJIE YEro BOJY BBUIMBAIOT, BUCKO3UMETP OIIO-
JACKUBAIOT HEOOJIBIINM KOJHMYECTBOM HCIBITYEMOTO PacTBOpa, a
3aTeM HaMOJHSIOT UM, BBIIEPXKHUBAIOT PACTBOP B BUCKO3UMETpPE
10 MMH u 3aMmepsIOT BpeMs MCTEUEHHUS JKUJIKOCTH. 3aMmep
HAYMHAIOT C MEHee BA3KOI0 PacTBOpa.

OTHOCHTENBbHYIO BA3KOCTb HCCJIEIYEMOI'O pacTBOpa OIpe-
JeISI0T 10 popMyie:

I'JIe Tp, — BpeMsI UCTEUEHUs UCCIIEyeMOro pacTBOpa, C;
To — BpeMSI HUCTCUYCHUA BOIHI, C.
[Tomyuennsie B paboTe pe3ynbTaThl U3MEPEHUN CBECTH B
Tabmd. 2.2.
B BeIBOZIE IO paboTe HA/IO OTMETUTH BIUSHUE KOHIICHTpA-
185041 6em<a ﬂﬁHa " €ro HpI/IpOZ[I)I Ha BA3KOCTHh ANYHO-MOJIOYHBIX
CMeceH.
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I'JTABA 2. U3BMEHEHMUME ITPOUCXOJAIIUE B
VIJEBOJAX ITPU KYJIMHAPHOMN OBPABOTKE

Pabora Ne 5. Biiusinne pasan4nbix GaKTOpOB Ha THAPOJIN3
caxapo3sbl

Caxapo3za, couepskamiascsi B IHILEBBIX NPOLYKTaxX W JO-
OasiisieMas IPU U3rOTOBJIEHUN KYJIMHAPHBIX U3ENINM, IpU Harpe-
BaHUM THJPOIU3YyeTCs C 00pa3oBaHMEM MHBEPTHOIO caxapa.
['unponu3 caxaposbl YCKOpsSieTCsl B HPHUCYTCTBUM KHCJIOT. OH
IPOTEKAaeT MpHU MPOU3BOACTBE MOMAJIKHU C JOOABIEHUEM KHCIIO-
Thbl, U3TOTOBJIEHUHN TaKUX M3JEIHH, KaK IJI0J0BO-ArOJHbIE KHCE-
JI1, KOMIIOTHI, JKeJie, MycChl, edeHsble s1010ku. KonanuecTBo caxa-
pO3bl, NPEBPATUBLICHCA B MHBEPTHBIA caxap, 3aBUCUT OT IIPO-
JOJDKUTEIBHOCTH  TEIUIOBOTO BO3ACHUCTBUSA, CTEIEHM JIUCCO-
LA KUCJIOTHI U €€ KOHLIEHTPALIUH.

I'mpponu3 caxapo3bl MOXHO HM3ydaTb Ha pacTBOpax, B
KOTOpBbIE JT00ABJIEHBI OPTaHWYECKHE KHCIOTBHI, WM TPU Bapke
S0JI0K, TYIIEHUH CBEKJIBI.

PabGoTy MO>XHO BBIIIOJIHATH B OJIHOM W3 BapUaHTOB, U3YYHB
BJIMSIHUE OTAEIbHBIX (DAKTOPOB HA MHBEPCHIO CaXapO3bl:

1) NpoIOJIKUTENBHOCTH HarpEeBaHUs;
2) KOHILIEHTpAIMH KUCIIOTHI;
3) cTemneHu AMCCOLMAIIUN KUCIOTHI.

IIpudopsl m mocyna. broperka 1 rops4ero TUTPOBaHUS
WIM TpaJlyupoBaHHas MUMeTKa eMKocThio 10 MiT; Ba cTakaHa Xu-
MHUYecKuX eMKocThio 200-250 mi; 1Be MepHBbIE KOJIOBI €eMKOCTbIO
250 Mi; DMIMHIP MEpHBIA €MKOCThIO 50 MII; 1B€ BOPOHKH; JBE
KOHHYECKHUE KOJObI eMKOCThIO -100 ML

PeaktuBbl. 1%-HbIi1 pacTBOp KeNE30CMHEPOAUCTOTO Ka-
aus; 2,5 H. pacTBOp e€AKoro Hartpa; 1%-HbI BOJHBIA pacTBOP
METHIJIEHOBOM cuHEeN; 6%-Hblil pacTBOP JIMMOHHOM KUCIOTHI; 6%-
HBII pacTBOp YKCYCHOU KUCJIOTHI.
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TexHuKa BbINOJHEHUS pad0ThI

[lpr w3ydeHHUU BIMSHUS TPOAODKUTEIBLHOCTH TEILIOBOM
00pabOTKM TOTOBAT J[Ba OJAMHAKOBBIX CHPOMA IO KaKOH-THO0 u3
MIPUBEJICHHBIX B Ta0uIE 2.3 peuentyp.

Tab6muma 2.3
KommaecTBo
Ne peuentypsl Caxapossi, T Kf;hé(;:f?; , I[I/ICT]I;IE)I;[III)/III’)(;;%HHOI/I
1 5 8 80
2 6 8 80
3 7 10 80
4 8 8 80
5 10 10 80

Jlns xomrioTa U3 106JI0K MOKHO HMCIIOJIb30BaTh CIEAYIOLIUE

petientypsl (tabdm.2.4).
Tab6muma 2.4
KomnuectBo
Ne JlumonHoM o
S670K, JucTrimmpoBaHHOM
penentypsl Caxapo3sl, T KHCJIOTHI,
r o BOJIBI, CM
1 15 8 15 60
2 10 6 10 65
3 10 5 8 67

Jlns cupomna Ha TEXHOXMMHUYECKHX Becax OepyT HaBECKy
caxapo3bl B XUMUYECKUU cTakaH eMKocThio 200-250 mui, Hamu-
BalOT BOJY, JJUMOHHYIO KHCJOTY, U CMECh OBICTPO TOBOJIAT IO
kuneHusi. CUponbl KUOATAT OT 1 10 5 MuH.

BiusiHue KOHILIEHTpalMu KHUCIOTHI WM3YyYUTh HAa CHUPOIAX,
MPUTOTOBJICHHBIX C Pa3HBIM KOJWYECTBOM JIMMOHHOW KHUCJIOTHI.
OO6muii 06beM KUCIOTHI U BOABI JAOJKEH OBITh OJMHAKOBHIM B
o0oux cuponax. CHUpOMNbI KUIATAT B TEUEHUE 2 MUH.

BiustHue creneHuM auccolManUu  KHUCIOTHI HM3Yy4WUTh Ha
CHpOIIaX, MPUTOTOBJICHHBIX O OJIHOM W3 yKa3aHHBIX PEIENTyp,
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N00aBUB B OJIMH CHUPOI JUMOHHYIO KHCIIOTY, B IpYrOl Takoe xe
KOJIMYECTBO YKCYCHOM. CHPOIBI KUMSTUTH 3 MUH.

[Tocne mpuUroToBIeHUsI CUPOIBI OBICTPO OXJIAAUTH 10 KOM-
HAaTHOM TeMIIepaTyphel IOJ CTPYyEeW XOJOJHOH BOABI M KOJIM-
YECTBEHHO IEPEHECTH B MEPHYIO K00y emkocThio 100 mut. Oc-
TaTKHd CHUPOMNA CMBITh HEOOJBIIMMHU TOPLUUSAMH BOABI B Ty XKe
MepHyto koi0y. Copepxumoe KoJIObl JOBECTH JO METKH
JUCTUIUIMPOBAHHON BOJIOM, PACTBOP IEpEeMeEIIaTh U MEPEHECTH
25 M1 cuporia B MepHYH0 KoJjioy eMKocThio 250 M. Conepkumoe
KOJIOBI JIOBECTH 10 METKH JHUCTHUUIMPOBAHHON BOJOH. PactBOp
nepeMeniaTb U UCIOJIb30BaTh I ONPENCIICHUs caxapa LIMaHHU]-
HBIM METOJIOM.

[Tpu npoBeneHun paboThl ¢ KOMIOTAaMHU B BOJY J100aBUTh
JMMOHHYIO KHCJIOTY, CaXxapo3y, Hape3aHHbIE JIOMTUKAMU S0JI0KH.
CMech noBeCcTM 1O KWIIEHHS M IIPOBAPUTH IPU KWUIIEHUU B
Te4eHHUe 2 U 5 MUH (BIUSHUE NIPOJOKUTEILHOCTH HArPEBAHMUS).
BnusHue KOHLEHTpaluuu KHCIOTHI HM3YyYUTh Ha KOMIIOTAX,
IIPUTOTOBJICHHBIX C Pa3HbIM KOJUYECTBOM JIMMOHHOM KHCIIOTBI.
[TpoBapuTh KOMIOTHI 2 MUH. BiusHue cTeneHu AMcCOLMALUM
KHUCJIOTHl M3Y4YHUTh Ha oOpa3lax KOMIIOTa, MPUTOTOBJIEHHBIX C
JUMOHHOM M YKCYCHOM KHCIIOTaMU. bepyr oauHakoBoe
KOJIMYECTBO KHCIIOT M KHUITATAT KOMITOT 3 MHUH.

KoMnoTs! ObICTPO OXJIaUTh A0 KOMHATHOM TeMIepaTyphl U
OTJIENUTh CUpON B MepHbIe KojObl eMkocThio 100 miu. Copep-
KHUMO€E KOJIO JOBECTH BOJOM IO METKH, TIIATEIBHO NepeMelaTh
U poduIbTpoBaTh yepe3 OyMakHbIM puinbTp. B MepHyto ko10y
Ha 250 M nepenecty 25 Ml puiabTpaTa, 10JUTh €€ COAECPKUMOE
10 MeTKU BOJoM. JKHMIKOCTh mepeMenarb U ONpEeNeIUTh B HEl
CoJIep>KaHNE UHBEPTHOT'O caxapa LUAaHUIHBIM METOJOM.

Omnpenenenue caxapa IIUaHUJHBIM METOJOM OCHOBAaHO Ha
BOCCTAHOBJIEHMM HCIBITYEMBIM pacTBOPOM PEAYLUPYIOLIETO
caxapa OIpEACIICHHOIO0 KOJIMYECTBA KPacHOM KPOBSHOM COJIH
K3Fe(CN)s B xentyto kposuyto coimb KsFe(CN)s. ITo xomm-
YEeCTBY pacTBOpa HMHBEPTHOTO caxapa, H3pacXOJOBAHHOIO Ha
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BOCCTaHOBJIEHHE KPACHOM KPOBSIHOM COJIM, pAaCCUUTBIBAIOT COAEP-
JKaHHUE caxapa B HEM.

TurpoBanue KpacHOW KpOBSIHOM COJIM PAacTBOPOM pEIyLU-
PYIOILMX CaxapoB IPOBOAMTCS B IIEJIOYHOM Cpele MpU Harpe-
BaHUM B IPUCYTCTBUM METUJICHOBOM CHHUN B KauyecTBE WHJU-
Karopa.

[Tpu ompenenenun caxapa LUAHUIHBIM METOAOM HE00XO-
MO CTPOTO COOJIONATh YCIIOBHS ONBITA, TaK KAaK PE3yJIbTAThI
3aBUCAT OT  HPOJOJDKUTENBHOCTH  KHUIISIYEHHMsI  PacTBOpa,
MHTCHCUBHOCTU KHUIIEHUS, CKOPOCTU MPUIMBAHUS pacTBopa Mpu
JIOTUTPOBBIBAHUH.

CHavasia mpoBOJAT OPUEHTHPOBOYHOE TUTpoBaHue. Pact-
BOp MHBEPTHOI'O caxapa HaJIMBAIOT B OIOPETKY JUIsl TOPSYEro TUT-
poBanus. B koHWYeCcKy0 K010y eMKOCThIO 100 MIT HATUTH TOYHO
10 mn 1%-HOro pactBopa KeJI€30CUHEPOJUCTOIO KU
K3Fe(CN)g, mobaButs 2,5 miu 2,5 H. pacTBOpa €IKOrO Hatpa M
OJIHY Karlll0 METUJIEHOBOW cuHuil. CMech HarpeTb Ha CETKe 10
KUIIEHUS U OCTOpOXHO TuUTpoBarh ee (1 kamins B 1 ¢) mpu
IIOCTOSIHHOM KHIIEHHU MWCIIBITYEMBIM pacTBOPOM JO0 IEpexoja
3eJIeHOM OKpacku (uepe3 (HUOJETOBYIO) B CBETNIO-KenTyro. Ilpu
KHUIIEHUU IPOUCXOANT MEPEMENINBAHUE KUJKOCTH.

JI71s1 KOHTPOJILHOTO TUTPOBAHMSI B KOHUYECKYIO KOJIOY eM-
kocTer0 100 mit Hamuts 10 Ma 1%-HOro pacTBOpa KeIe30CHHE-
poaucroro kanus, 2,5 Ma 2,5 H. pacTBopa €IKOro HaTpa U HcC-
IBITYEMBIN pacTBOp Ha 1 MJI MEHBIIIE TOTO KOJIMYECTBA, KOTOPOE
M3pacXxoJ0BaHO MpPU OPUEHTHUPOBOUYHOM TUTpoBaHUU. CMech
HarpeTb 10 KUNEHMsI, MPOKUMATUTH | MHH, NMpUOaBUTH KaIUTIO
METHJIEHOBOM CHHUN M JOTUTPOBATH CMECh JI0 TOSBICHUS
JKEIITOM OKPACKHU.

Pacuyets! cienyer Npou3BOAUTH MO Pe3ybTaTaM KOHTPOJIb-
HOT'O TUTPOBAHHUSA, IPOCYMMHPOBAB 0OBEMBI PACTBOPOB PEIYIH-
PYIOIIMX CaxapoB, MPOJUTHIE 10 KUIMSYEHUS U TpPU JTOTUTPO-
BBIBAHUU.
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Peakius He IpOTEKAET CTPOTrO CTEXMOMETPUUECKH, B CBS3H
c yeM B (opMylTy pacueTa BBEJCHBI IONPaBOYHBIE KOA(u-
LIUCHTBHI, BEIBEICHHbBIC SMIMPUUYECKUM, ITYTEM.

KonnyecTBO caxapo3bl, NpPEBpAaTUBIICHCS B WHBEPTHBIN
caxap, paccuuTars 1o popmyie:

. K30,06+0175V -250-0,95-100
10V-25]1

)
rZie X - KOJMYECTBO MHBEPTHOTO caxapa, % K COAEp)KaHUIO ca-
Xapo3bl;

K- mompaBka Ha THTp pacTBOpa >KEJIE30CHHEPOUCTOTO Ka-

TS,
250 - oObeMm KoOBI, B KOTOPYIO TEPEHECEH CaxapHbIi
CHUpOTI;
0,95 — koaddumueHT mepecuera MHBEPTHOTO caxapa Ha
caxaposy;

250 — 00beM HCXOIHOTO CaXapHOTO CHPOIIA;

V — 00beM pacTBOpa MHBEPTHOTO caxapa JiJIsi TUTPOBAHUS
pacTBOpa JKEIEe30CHHEPOJUCTOTO Kalus;

25 — 00BeM cupomna it pa30aBICHHS,

J1 — HaBecka caxapo3sbl JUIsl IPUTOTOBIICHUS CHPOTIA.

PesynbTarel, momydyeHHole B pabore, opOpMUTH B BUIE
Tabm.2.5.

Tab6muma 2.5
Kucnora
OO0BEKT [Iponomxurens- ’ Konuuectso
nmobasieHHast | KoHneHnTpamus
HCCIIENIO- HOCTH o WHBEPTHOTO
B CHPOII WIH KUCIIOTHI, % o
BaHUSA KMIISTYEHHUS, MUH caxapa, %
KOMIIOT
Cupom Ne

B BBIBOJC IIO pa60Te OTMETHUTH BJIIMSAHUEC OTACIBHBIX (1)31(-
TOPOB Ha CTCIICHb NHBCPCHUU CaXapO3bl.
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Pa6ora Ne 6. Kneiicrepu3anusi kaprodeabHOro Kpaxmasa

Kuneticrepusamusi, (paspylieHne) KpaxMalbHbIX 3€pPeH MPH
HarpeBaHuu C BOJIOH, MPOTEKAET B HECKOJBKO CTAJUN U CONPO-
BOXKJIETCSl UX HaOyxaHueMm. B HayanbHON cTaAuM TPOUCXOTUT
OTpaHUYEHHOE U O0paTHMOE TMOTJIONICHWE BOJBl 3EpPHAMHU
Kpaxmajna. 3epHa CTaHOBATCA Mpo3pauHbiMu. [lpu ynanenuu
BOJBI OCTOPO’KHBIM BBICYIIIMBAHMEM CBOMCTBa KpaxMmana He
U3MEHSIOTCS: COXPaHSIOTCS (popMa, CIOUCTOCTh 3€PEH, IBOHHOE
JTy4YenpeaoMIEHUE MU MTOJIIPU30BAaHHOTO CBETA.

JlanbHeliee HarpeBaHue (MPU COOTHOIICHUH BOJA © Kpax-
MaJl He MeHee 4eM 1:1) mpuBoAHuT K HEOOpATUMOMY U CHIIBHOMY
HAaOYXaHHUIO KpaxXMalbHbBIX 3€PEH, COMPOBOXKAAIOIIEMYCS 3HAUH-
TEJIbHBIM YBEJIIMYCHHEM UX 00beMa, MOoTepeil CIIOMCTOCTH U Tie-
pPEXOJOM B PacTBOpP HHUZKOMOJEKYISPHON (pakiuu aMUIO3bI.
HarpeBanue kpaxmalibHBIX KJI€MCTEpOB Ipu Temreparype 90°C
U BbIIIE BBbI3bIBACT pacmaj 3epeH. Kieiictep B 3TOM ciiydae
npeJcTaBiIsieT co00Ml pacTBOp KpaxMalbHBIX MOJUCAXapUA0B
(aMHII03BI U AMUIIOTIEKTHHA), B KOTOPOM JUCTIEPrHpPOBaHbI (par-
MEHTHI pa3pyIICHHBIX 3€pPEH.

[Ipy W3rOoTOBIEHHM KpaxMaloCOAEpKAIIUX KyTUHAPHBIX
u3/enui (CymoB-mope, COYCOB, KUCENeH) KiIelcTepr3alus Kpax-
Maja TMPOTEeKaeT B MPUCYTCTBUU Pa3HOOOPA3HBIX COCTaBHBIX
YacTel MHUIIEBBIX MPOIYKTOB (OETKOB, KUpa, caxapoB, KUCIOT,
MUHEPATBHBIX BEUIECTB U Jp.), KOTOPbIE OKa3bIBAIOT BIUSHUE HA
CTCTICHh HAOyXaHWsI KpaXMallbHBIX 3€pPEeH, PACTBOPHMOCTH H
OpPHUEHTAIIMIO B PAaCcTBOPE KPaxXMalbHBIX MOJIUCAXaPHUIOB. DTO U
ompeensieT BA3KOCTh KilehcTepa.

Heap padoTbl - HAOMIOJEHUE 32 U3MEHEHUEM BHEIIIHETO
BHJIa KpaXMaJIbHBIX 3€pEH B Pa3HBIX TEMIICPATYPHBIX YCIOBHSIX
KJIEWCTEPU3ALMH U OTIPECICHHE 3aBUCUMOCTH MEX]1y CTENEHBIO
HaOyXaHUs 3€PEH M BA3KOCTHIO KICHCTEPOB.

I[Ipudopsl u mocyana. MUKpPOCKON C PHCOBaJIbHBIM Aarl-
mapaToM M OCBETHUTEJEM; CTEKJIa TpPEIMETHbBIC, MOKPOBHBIE W
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YacoBbI€; MAJIOYKU CTEKJISHHBIC, CTaKaHbl XHUMHUYECKUE; TpPU
KOHUYECKHE KOJIObI eMKOCThro 100 M1, BHCKO3UMETp Karlui-
JSPHBIN; TEpPMOCTaT; CEKyHAOMEp; JABe OaHM - BOASHAs U
necyaHasi.

PeaktuBbl. 0,004 H. pacTBOp HoAa B MOJMCTOM Kajuu;
1%-up1it  pactBop moBapenHoi conm; 0,4%-HbIE  pacTBOp
JIMMOHHOM KHCIJIOTBI; KpaXMaJl Il MUKPOCKOITUPOBAHUS.

TexHuKa BbINOJHEHUS pad0ThI

1. N3MeHeHne BHeLIHEro BHJAa KPaxXMAaJIbHBIX 3epeH B
BOJHOH CYCIeH3UM NpH HarpeBaHMW. PaccMmoTperbs 10A
MHUKPOCKOIIOM IpH yBenuueHuH B 280 pa3 (okynsp 7, 00beKTUB
40) u 3apucoBaTh C MOMOIILI0O PUCOBAJILHOIO amrmapara 3epHa
CBIPOro KapTo(eabHOro Kpaxmaia

1 nmpuroToBieHMs Ipernapara KOHIIOM CTEKJITHHOW ITa-
JIOYKH, CMOYEHHBIM BOJOH, ITIOMECTUTh HEMHOI'O KpaxMmaja Ha
npeaMeTHoe crekiao. CMouMTh Kpaxmall Karjledl BoJbpl U
HOKPBITh HOKPOBHBIM  cTeKiIoM. OOpaTUTh BHHMMaHHE Ha
BEJIMUYMHY, (POpPMY 3€pEeH U HaJIUUUE CIIOUCTOCTH.

B 1ByX BOJsHBIX OaHSIX HAarpeTh BOAY COOTBETCTBEHHO 0
70° u 90°C. IlpuroroButh 1%-Hyr0 BOJHYIO CYCHEH3HIO Kpax-
MaJia, JJIs 4€ro B JBa XMMHYECKHX CTaKaHa OTBECUTbh HA TEXHO-
xumuueckux Becax mo 0,5 r kpaxmaina, 100aBUTh B KaXKIbIH IO
50 M Boxbl M pa3memars. KpaxmallbHblE CYCIIEH3MH HarperThb
IpU HENpPEPHIBHOM IOMEIIMBAHUM Ha BOJSHON OaHe /10 TeM-
neparypsl: nepyro - 58°C, Bropyro - 80°C, mpomoimxkas nome-
IIMBAaTh, BBIIEPKATh UX IPH ITOW TeMmIepaType 5 MHMH U OXJIa-
JIUTHh BOAOIPOBOIHOW BOJIOM.

[IpuroroBUTH HEOKpPALIEHHBIE U OKPALIEHHBIE OJ0M Mpe-
napartbl Kpaxmaia, okieiicrepuzoBanHoro npu 58 u 80°C. s
ATOr0 Ha MPEIMETHOE CTEKJIIO HAHECTH KaIlll0 COOTBETCTBYIO-
HIer0 KielcTepa M MOKPBHITh €r0 NOKPOBHBIM CTEKIIOM; PSAOM
(Ha TOM K€ MPEeIMETHOM CTEKJE) MOMECTUTh KAaIlll0 TOro JKe
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KJIelicTepa, OKpacHB €€ PacTBOPOM HOJZIa M TMIOKPHIB MTOKPOBHBIM
CTEKJIOM. BBICTYNMUBIIYIO W3-TIOJ MOKPOBHBIX CTEKOJ KUIAKOCTh
YAQIATH PHIIBTPOBATILHON OyMaroi.

PaccMoTpeTs mpenapathl 1Mo MUKPOCKOIIOM M 3apUCOBATh
UX, OTMETUB U3MEHECHHE BH/IA KPAaXMAJIbHBIX 3€PEH B Pe3yJIbTaTe
KIIEHCTepU3alluy TIPH Pa3HbIX Temmeparypax (u3menenue (hop-
MBI ¥ BEJIMYUHBI 3epEH, HAJMYUE WUJIM OTCYTCTBUE CIOMCTOCTH,
MOSIBJIEHUE TTPO3PAUYHOCTH).

OaMH W3 MPUTOTOBJICHHBIX 00pa3IOB KieHcTepa JOBECTH
JI0 KUTICHHSI Ha ITeCYaHON OaHe W MPOKHUIISATHTH B TCUCHHUE | MUH.
Karutro kieiictepa moMecTUTh Ha PEAMETHOE CTEKJIO, OKPACUTh
npernapar pacTBOPOM HOAa, PacCMOTPETh TOJ MHKPOCKOIIOM M
3apucoBaTh KpaxmaibHble 3epHa. OTMETUTH TMOSBICHUE
pa3pyIlIeHHBIX 3€PCH.

2. Onpenenenusi BSI3KOCTH KJielicTepoB. B Tpu koHu-
Yyeckre KoJI0ouku eMKOCThio 100 M OTBECUTHh HAa TEXHOXHUMH-
YeckMX Becax Mo 1 I Kpaxmana W 3aJUTh HaBECKH COOTBET-
cTBeHHO 50 MJI AMCTHILIMPOBAHHOM BOJBI, 1%-HOTO pacTBOpa
noBapeHHo conu, 0,4%-HOro pacTBOpa TUMOHHON KUCIOTHI.

Kaxmyto konOy HarpeTh Ha acOECTOBOM CETKE 70 KUTICHUS,
MOMEIMBasi JIETKUM BCTpsixuBaHueM. [Ipokunaruts TouHo 1
MUH, CHSTb C OTHSI M OXJIAJUTh 110/ cTpyeit Bojbl 10 20°C.

[TpuroToBUTH mpenaparbl KpaxMalbHBIX KJIEUCTEPOB s
MUKPOCKOITUPOBAHHMSI, OKPACHTh WX PacTBOPOM HOMda, PacCMOT-
peTh MOA MUKPOCKOIIOM M 3apucoBaTh, oOpalias BHUMaHHE Ha
BEJIMYMHY U CTETICHb Pacmiajia KpaXxMallbHbBIX 3€PCH.

H3mepuTh BSI3KOCTh MPUTOTOBIEHHBIX KIEHUCTEPOB B
KaMmUIIPHOM BUCKO3UMETpE (CM. puc.2.6).

OTHOCUTEIBHYIO BS3KOCTh KIIEHCTEPOB BBIYUCIUTH TIO
dbopmyre:

T

n=—
T

TAC Tp - BpEM UCTCUCHUS BOJBI, C;
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T, - BpeMs HCTEUCHHUS HCCIIEAYEMOTo KIelcTepa, C.
C[[GJ'I&TB BbIBOA O BJIMAHUHU HCCICAYCMbBIX I[O6aBOK Ha
HaOyXaeMOCTh 3E€pPEH Kpaxmaja W CBS3aHHYIO C HEH BS3KOCTh
KIeicTepa. Pe3ynbraTel HaOMo1eHUi cBecTH B Ta0II. 2.6.

Tabmuma 2.6
XapakTepHucTHKa OTtHOCHUTEIbHAS
OO0BeKT HAOITIOAEHNS KpaxMaJbHBIX BSA3KOCTDH
3epeH KJIEHCTEPOB

3epHa KapTo(erpHOro Kpaxmana: -

CBhIPpOT'O -

KJencTepuzoBaHHoro npu 58°C -

KiencTepuzoBadHoro npu 80°C

B [IPOKUITITYCHHOM KHGﬁCTCpC

KJIEHCTEepPU30BaHHOTO B
MPUCYTCTBHH TIOBAPCHHON COJIN

KHCﬁCTepHBOBaHHOFO B
MPpUCYTCTBUHN JIMMOHHOM KUCIOTBI

PaGora Ne 7. U3MeHeHue CBOICTB KpaxMaJia B mpoiecce
CyX0ro Harpesa

Cyxoif HarpeB BBI3BIBACT paclIeIUICHHME Kpaxmana ¢ 00-
Pa30BaHUEM BBICOKOMOJIEKYJISIPHBIX BELIECTB - IMUPOACKCTPUHOB
- Y JIETy4YuX NPOAYKTOB - YIJIEKHCIIOTO Ta3a, OKMCH YIJIIEpOAa,
BO/bI U J1p. [IupoaexkcTprHbl pacCTBOPUMBI B BOJIE U OKPAILIEHBI B
JKEJITO-KOPUYHEBBIN 1IBET.

Opranonentuueckue U (U3NKO-XMMHUYECKHE CBOICTBa
KpaxMmasia pu CyXOM HarpeBe MU3MEHSIOTCS: Oenblid IBeT mepe-
XOJUT CHaydaja B CJIETKa KPEMOBBIH, a 3aTeéM KOPUYHEBBIN; yBe-
JMYMUBAETCS KOJUYECTBO PACTBOPUMBIX U JIETYYUX MPOAYKTOB
pacnaga. IlocnenHue oOyclIOBIMBAKOT TOSBICHHE 3amaxa, He
CBOMCTBEHHOI'0 HCXOMHOMY Kpaxmany. I[lo mepe HarpeBaHus pas-
pyLIaeTCsl CTPYKTYpa KpaxMallbHbIX 3€peH: OyIAy4yd MpOrpeThbIMU
npu BbIcOKuX Temmeparypax (160-180°C), onu pacnagarorcs B
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BOJIC Ha OTJIeNbHbIE (parMeHThl. BenencTBue paspylieHus 3epeH,
a TaKXE pPacUICIUICHUsI KpaXMaJIbHBIX MOJINCAXapUJ0B CHUKAETCS
BA3KOCTh KJIEHCTepa, MPUTOTOBIEHHOTO U3 JEKCTPUHUPOBAHHOTO
Kpaxmaia.

Leab padoThl - CPaBHUTH OPraHOJIENITUYECKUE U (PUUKO-
XMMHUYECKHE CBOMCTBA KapTO(eTbHOr0 Kpaxmalla, HATUBHOTO U
MOJIBEPTHYTOI'0 CYXOMY HarpeBy MpH Pa3InYHbIX TeMIIepaTypax.

s paboThl HEOOXOAMMO MMETh KpaxMasl KapTo(enbHbIi,
HCXOJHBIN U MPOrpeThiii B TeueHue 4 yac. npu temieparype 160
u 180°C.

I[Ipudopsr u mocyga. MUKpPOCKON C PUCOBAIBHBIM
anmaparoMm u ocerutenem; pedpakromerp PJIY-2; nenrpudyra
naboparopHas 113-3; xkanuyUIsIpHBIA BHUCKO3MMETpP, TEPMOCTAT,
TP KOHMYECKHE WU TPU MEpHblE KOJIObI eMKocThio 100 i,
YeThIpe XUMUYECKHX cTakaHa eMKOCThi0 100 Az ¥ TpU €eMKOCTBIO
25 mn, IpeAMETHBIE U MTOKPOBHBIE CTEKIIA, CTEKIISIHHBIC MAT0YKH,
anmapar AJis BCTPSIXUBAHHUS.

PeakTussl. 0,004 H. pacTBOp Hoaa B HoauctoM kanuu; 0,1
H. pacTBOp €IKOT0 HaTpa.

TexHuka BbINOJTHEHHUS PadOThI

Opranosentuyeckasi ouenka. L{er o0pasuos, noasepr-
HYTBIX CYXOMY HarpeBy, CpPaBHHUBAIOT C IBETOM HCXOIHOIO
KpaxMmaina. /[ 3Toro Ha 4ucTyro Cyxyro JOLIeUKy (WM CTEKJIO)
pasmepoM mpumepHo 50x150 MM HaceimaroT mo 3-5 r wuccie-
JyeMbIX 00pa31oB Kpaxmaina. ['aakoi ionatouykoit Ui pedpom
CTEKJIa pa3paBHUBAIOT 00pa3Ilbl C TAKMUM pacueToM, YTOOBI IOy~
YUJICS CJIOHM TOJIIMHON OKOJIO 5 MM. 3aTeM Kpaxmai HaKpbIBarOT
CTCKIIIHHBIMU TIJIACTUHKAMH W CIIPECCOBBIBAIOT. CHaB CTCKIIO,
CPaBHHUBAIOT LIBET IIPOTPETOro KpaxMaia ¢ [IBETOM HaTHBHOTO.

3amax Kpaxmaia onpenessifoT Tak: okoio 10-15 r kpaxmarna
00J1MBalOT HEOOJBIINM KOJMYECTBOM TEIJIOW BOABI (TeMmepaTy-
pa ue BbIme 50°C); gepe3 30 cex. BOIy CIMBAIOT W YCTaHABIIU-
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BalOT 3amax (3amax ChIPOro Kpaxmana, OTCYTCTBHE 3amaxa,
[IOCTOPOHHUH 3anax u Aap.).

BHemnuii BUJ OKIEHCTEPU30BAHHBIX 3€PEH MCCIECAYIOT
clenyrImuM 00pazoM. B XxumMudeckne cTakaHbl OTBEUINBAIOT I10
0,2 r kaxmaoro obpasma Kpaxmana, 3aauBaioT ux 40 mi BOJBI,
pa3MeIIUBAIOT, HATPEBAIOT O KUIEHUS, KUMSATAT U CHUMAIOT C
OrHs. 3aTeM MPUTOTOBIAIOT Mpenaparbl OKJIEHCTEPU30BAHHOTO
KpaxMmajia Il MHUKPOCKOMHUPOBAHMS, OKPAIIUBAIOT HUX HOIOM,
paccMaTpuBalOT B MHUKPOCKOIL, 3apUCOBBIBAIOT C IOMOIIBIO
pHCOBAJIBLHOTO amnmapara M OTMEUYAlOT pas3linyusi BO BHEIIHEM
BU/JIE KpaXMaJbHBIX 3€PEH.

Du3uKo-xuMnYeckue mnokaszareau. PactBopumocts. B
KOHHYECKHE KOJIObI eMKOCThIO0 100 Mz oTBemmBaroT mo 1 & xax-
noro oOpasmna kpaxmana, 3amuBaroT 10 Mz TUCTHILTUPOBAHHOM
BOJIBI U, 3aKpbIB KOJIOBI MPOOKaMH, BCTPAXUBAIOT UX Ha amlmnapare
JUIsl BCTpsAXuMBaHus B Teuenue 15 muH. [locne aToro comepkumoe
KOoJIO TMepeHocsAT B ILEHTpU(YKHbIE MPOOUPKU U UEHTpUDyru-
pytoT 3 muH. ripu ckopoctu 3000 06/MuH.

B uentpudyrare onpenensroT KOIUIECTBO CYXHX BEIECTB
MPEIU3UOHHBIM pedpakTOMETPOM M BBIpAKAIOT B % K BeCy
Kpaxmarna.

BsaskocTb. B xuMuueckue CTakaHUYMKH €MKOCTBIO 25 i
orBecuth 1o 0,1 r© oOpa3oB Kpaxmalia M MEPEHECTH HABECKU
KOJIMYECTBEHHO B MepHbIe K0Obl eMKocThio 100 M, ucnomb3ys
quis atoro 0,1 H. pacTtBop enkoro Hatpa. Korna HaBecka kpaxMA-
Jla TIOJTHOCTBIO PACTBOPUTCA (1 YCKOPEHUSI MOXXHO TTOMECTHUTh
K00y ¢ KpaxMmaloM Ha BOJsSHYIO OaHIO ¢ TemmepaTypoir 40-
50°C), 00beM KUIKOCTH B KOJIOE JJOBECTH PACTBOPOM IIEIOYH 0
METKH U MepEeMEIIaTh COAECPKUMOE.

OTHOCUTENBHYIO BSI3KOCTh PacTBOpa OIMPEISIUTh B Ka-
MUAJUSIPHOM BUCKO3UMETPE.

Pesynbrarhl HcciaenoBaHuil CBECTH B Ta0yHIy 2.7.
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Tabmuuma 2.7

OpFaHOJ’IeHTI/I‘IeCKI/Ie DU3HKO-XUMHYECKHE

IOKa3aTesu CBOICTBa
W
=
H 9] Q o
aMCHOBaHHE BHEIITHHUH BHT S 258
obpasma oKIeiicTepu- cE 5 S g E g
m
30BaHHBIX | §| = 3 528
o
3epeH § R e
o,
Kpaxman:
HUCXOIHBIN

nporpetsiit mpu 160°C
nporpetsiif mpu 180°C

CnenaTb BBIBOBI O MPOICIIAHHON padoTe.

Padora Ne 8. Kueiicrepu3zanusi M 1ecTpyKIusi Kpaxmasa

|. Kneiicrepusauus kpaxmaiia.

Hean padoTsl: HAOTIOIEHNE 32 U3MEHEHUEM BHEIITHETO BU-
Jla KpaXMaJIbHbBIX 3€PEH B PA3JINYHBIX TEMIIEPATYPHBIX YCIOBHUSX.

B pesynbrare npoBeneHus paboTa CTyAEHT JOKEH 3HATh:
CTPOEHHE KPaxMaJIbHOTO 3€pHA, U3MEHEHHE KpaxMaja B Ipolec-
C€ MEXaHMYECKOU M TEIUIOBOM 00pabOTKH MPOIYKTOB, METOJUKY
(GU3UKO-XMMUYECKHX UCCIIEIOBaHUN; yMETh: PUTOTOBUThH Kpax-
MaJbHBIA KJIEWCTep, OCBOUTH METOAMKY (U3NKO-XUMHUECKHUX
MCCJIEIOBAHUM KpaxMaJIOCOAEp KAIUX MTPOTYKTOB, TIOJIb30BaThCS
MHUKPOCKOTIOM.

IIpubopsl M mocyna: MHUKPOCKON C PUCOBAJIBHBIM amma-
paToM U OCBETHUTENIEM, CTEKJa MpeIMETHbIe W MOKPOBHbIE, Ya-
COBBIE; MAJIOYKA CTEKJISIHHBIE; CTAaKaHbl XMMHUYECKUE; TPU KOHHU-
yeckue KoJiobl eMKOCcThio 100 MII; BUCKO3UMETP KaNmWJUISIPHBIN;
TEPMOCTAT; CEKYHJIOMEp; /1B OaHs - BOASHAS; IecuaHasl.

PeakTusni: 0,04 H pacTBOp #ona B WogucTtoMm kamuu; 1%
pactBop noBapeHHo# conn; 0,4% pacTBOp JTMMOHHOM KHCIIOTBI;
KpaxmaJl 11 MUKPOCKOITMPOBaHUS.
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TexHuKa BbINOJHEHUS pad0ThI

Pabota mpoBoaHTCS COTTIACHO HUXKE MPUBEIACHHON CXEMBI.
1. HaGmromaroT 3a W3MEHEHHEM BHEIIHETO BHIA Kpax-
MaJIBHOTO 3€pHa B BOJTHOM CYCIICH3HMH IPU HATPCBAHWH:

1) GOKPORHOE CTERIO | KA Kpaxsiin
HOKPRITR ¥
HOTHBHBI]
KpaxMa
HPEAMETIOE
CTERII0
| T

1 40
7 e .
5 é ig ysemenue 280 pay

(.5 Kpaxmaia
+30 Ma HO 051 Kpaxma/ia
<50 HLO
158°C \

8¢
&) ' <

OXTLIAT L
1 xamns p-pa
Kpaxuaza +
s 1. I xams p-pa
Kpaxmaia

I kans
pactuopi

lqusV 3

HOKPOMIOE CIERIO

OX/HUIHTS
| xamax p-pa

Kpaxsmaa +
| xanax J,
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6) Paccmorpers

HapUCOBATh UX.

2. Ompenensercs BA3KOCTh KpaxMaJIbHOTO KIIEHCTEpa B

npernaparsl

3aBUCUMOCTHU OT PCaKIIUU CPCbl.

| 1 kpaxsti

SO wmn
gHO

Iy Mm“m 10

((l M

N

__sU

I Mun BCTPAXHBATE

|°npp

S0 M
gllﬂ
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1=20C
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[./-\J!—"J'r

| MuH
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/,«E"

OXHEAACM 10
1w 20°C
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OTHOCI/ITCJ'H:HYIO BA3KOCTDH BBIYUCIUTD 11O (I)OpMy'JICZ
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T
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IZie, To — BPEMs UCTEUEHUs BObI, C;
Tp — BPeMs UCTEUCHHS UCCIIEAYEMOro KiencTepa, C.

Cnenath BBIBOA O BIMSHMM HCCIEAYEMBIX J100aBOK Ha
HaOyXaeMOCTh 3epeH Kpaxmaja W CBS3aHHYIO C HEW BS3KOCTh
KJIeicTepa.

Pesynbrarel Habmo1eHMIA cBecTH B Tabnuiy 2.8.

Tabmuna 2.8
Xapakrepuctuka | OTHOCUTeNbHas
OOBEKT HAOIOICHHUS KpaxMallbHbIX BS3KOCTh
3epeH KJIEHCTEpOB

3epHa KapTo(deNpHOro Kpaxmana:

CBIPOTO

KielcrepuzoBarHoro mpu 58°C

kieiicrepuzoBarHoro mpu 8§0°C

B [IPOKUIISTYEHHOM KJICHCTEDPE

KJIECTEpHU30BaHHOTO B
IIPUCYTCTBUU IOBAPEHHOMU COJIU

KJIECTEpU30BaHHOTO B
MIPUCYTCTBUU JTUMOHHOU KUCIIOTHI

Il. JexcrpuHuzamus (AEKCTPYKIUsI) Kpaxmana.

Leab padoThl: cpaBHUTH (hU3HUECKHUE CBOMCTBA Kpaxmara,
MCXOJIHOTO U TOJBEPTHYTOTO CYXOMY HAarpeBy MpHU Pa3IMYHBIX
TeMIlepaTypax.

IIpu6opsl u nocyna: pedppaxkromerp PJIY-3; anmapar mns
BCTPSIXMBAHUSI; MUKPOCKON C PUCOBAJIBHBIM allapaToM; Kamui-
JISIPHBIM BUCKO3UMETP; TPU KOHUYECKHUE M TPU MEPHBIE KOJIOBI 110
100 mi; xuMUYecKHi cTakaH Ha 1 7I; 4 XMMHUYECKHX CTaKaHa 110
100 mi; 2 crexnsHHble muiacTUHKUA S50x150 MM; npeameTHble U
MOKPOBHBIE CTEKJIA; CTEKJISTHHBIE MAJIOUKH.

PeakTussi: 0,004 H pacTBOp Hona B ogucrom kanuw; 0,1
H pacTBOp €IKOro HaTpa.
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TexHuKa BbINOJHEHUSA PadOThI

2.1. OpraHonenTHyecKrue NoKa3aTelH.
2.1.1. IigeT o6pa3mos.

3-5 1 Kpoaxman 35 1 kpuxmoin
HpOrpeton CLIPOTO

HOKPOBI0S
CIeRI0

CHpeccoBaTh i CpaBum, iuet
2.1.2. Onpeaeseinte smaxa

10-15 1 etporo 30 M H0
KpaxMasia =350°C
S0 M 10151
H,0 HPOIPEroro ONPEIIINTL Jaax
1-50°C KpaxMaTa SN THOC/IE CHMBE B0/
seper 30 M noay
203 Buemnmit mea | nporperwit chipofi

Kpaxain) KXy

PACCMOTPETH B MEKPOCKON

0.2 1 nporpetoro 0.2 1 entporo
A0ma HO KPaxatii Kpuxmain

A0MA HLO

g

e P W—

nporpers 100°C - 100°C

| s kpaxmic | \
| Kanm e P : W1 xanw | xx.ml :um;xj 1
RPOXMIA KaNAA 3, KPAXMAIA sl

— 3] —] =

PaCCMOTpCTB noa MUKPOCKOIIOM
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I 1 uporperoro

l L 1 cuporo

Kpaxaaia Kpaxmaia
10Mma
H,0 10 M0
\ f H.0
(BCTpAXHBAHHE)
100 M1 100 M

15 MuL 15 Mun.

Y

Oupeaeanrs Ha pedpakToMerpe K-Bo cyXHX BelecTs

2.2.2, BsaskocTn.

l 0.1 r entporo
Kpaxmaia

1 0.1 v nporperoro
Kpaxmaia

0,1 5 NaOH
0,1 1t NaOIl

40°50°C

40°50°C

Pesynbrarhl uccinenoBanmii cCBECTH B Tabimiry 2.9.
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Tab6muma 2.9

HaumenoBanwne obpasna

Duzuko-
OpraHonenTHIecKue
XUMHYECKHe
MIOKa3aTel o

cBoOiicTBa

1

]

2 | 58
o Q T o 8
BHEIHUI y g S = &
o I O m
BUJ OKJICH- g Q g, E g 5
cTepu3oBaH | 3 = [% g g g
]
HBIX 3€pEH é £ 28

© g

/m

Kpaxman:
HUCXOTHBIN
mporpetsiii mpu  160°
mporpetsiit mpu 180°

Crenatb BBIBOJIBI O IIPOJIEJIAHHOM padoTe.

PaGora Ne 9. I3menenue coaep:kaHusi BOAOPACTBOPUMBbIX
BEIECTB B KPAXMAJI0COAEPKAIMX KyJINHAPHBIX U31eJIHAX

NpU XpaHeHUH

OOBIYHO XpaHEHHE KpaxMaJoCOJEpKalIuX KyJIWHAPHBIX
U3JIeNTUil COMPOBOXKAAETCS YXYALICHUEM UX OPraHOJIEeNTHYECKUX
cBoiicTB. OgHUM U3 (HaKTOPOB, OOYCIOBIMBAIOIIMX ATOT IPO-
ece, SIBJIAETCSl CTapeHUe Kpaxmaia, BXOSIIEro B MX COCTaB.
CrapeHue COMpPOBOXKIACTCS CHU)KEHHUEM PAcTBOPUMOCTH Kpax-
MaJIbHBIX TOJHMCAaXapua0B U CHOCOOHOCTH UX CBS3BIBaTh BONY,
MOBBIIIEHUEM CTETIEHH OPHUEHTAIMH MOJICKYJ aMIJIO3Bl M, Kak
CJIEZICTBHE 3TOTO, YIPOUEHUEM CTPYKTYpPbhl KPaxXMaJlbHOTO KIIEH-

cTepa.
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CKOpOCTh MPOTEKaHUsI yKa3aHHBIX IPOIECCOB 3aBUCUT C
MPUPOJIBI Kpaxmalia, CTEIIEHH pa3pyIIeHUs! CTPYKTYPhI 3€peH Mpu
KJICHCTEpHU3aIlMU U TEMIIEPATYPHI.

Heanb padoThl - MOKa3aTh HAKOILJICHUE BOJIOPACTBOPUMBIX
BEIIECTB B KpPaxXMaJOCOJEpkKalIUX MPOAYKTaX IPHU BapKe U
BBISIBUTH 3aBHUCHUMOCTh MEXAY CHUKEHHUEM COJIEPKAHHS ITHX
BEILIECTB U TEMIEPATypOr U3ACTUH.

IIpu6opsr u nocyaa. Pedpakromerp PJIY; nentpudyra
112-3; nabopaTopHas MeIbHHUIIA, MUKPOPA3MEIbUUTENb; amnmapar
JUISl BCTPAXHUBAHUS; IIeIKoBoe cuTo Ne25; konba KoHHUUYecKas
eMkocTbio 200 iz, mUneTka rpaayupoBaHHAs €MKOCTBIO 25 i,
Yachl MECOYHBIC HA 5 MUH.; KaCTPIOJig eMKOCThIO 0,5 1.

TexHnKa BbINOJHEHUS paﬁDTI)I

Oxono 15 e BepMumIenn M3MENbYUTH Ha JAOOPATOPHOMH
MenbHHIE (CM. puc.2.8) M MOMYyYEHHYID MYKY IpPOCESATh 4epes3
nienkoBoe cuto Ne 25.

Ha TexHOXMMHYECKHX BecaxX OTBECHTh B KOHHYECKYIO KOJI-
0y emxoctbto 200 Mz 5,7 r IpocesHHON MyKH (IIpU CTaHJIAPTHON
BJIQKHOCTH BepMHuIienu, paBHoil 13%, B HaBecke Oyzaer cozaep-
JKaThCA ST CyXOro BemiecTBa), 100aBuTh 144,3 mu1 Boabl (4TOOBI
BMECTE C BOJIOM HaBECKH KOJIMYECTBO €€ paBHsIOCH 145 wmui).
Kon0y 3akpbITh mpoOKoii 1 TOcTaBUTh Ha 10 MUH. B anmapar ajis
BCTPSAXMBAHUSA, IOCIE YEro IMEPEeHECTH CYCIEH3HI0 B LIEHTpU-
¢GyxHble cTakaHbl (WM MPOOUPKU) U OTLEHTPUPYTHUPOBATH MPU
ckopoctu 3000 06/MuH B Teuenue 8-10 MuH.

B uentpudyrate omnpenenuTs KOJIMYECTBO PACTBOPUMBIX
BEIIECTB NPELUU3NOHHBIM pedpakromerpoM PJIY, BbIpazuB ux
coJlep’)KaHHWE B TMPOILIEHTAaX K aOCOJIOTHO CYXOMY BEIECTBY
HaBeckH (X) o dhopmyrie:

_a-c-100
b-100
I7Ie a — cofiepXaHKe CyXUX BellecTB B LieHTpudyrare, %;
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b — KonMYecTBO CyXMX BEILIECTB B HABECKE, T
C — CyMMapHO€ KOJIMYECTBO BOJbI B IEHTpU(Yrare U Ha-
BECKE.

Puc.2.8. JlaGopaTopHasi MeJIbHULIA

B npunaTHIX yCnoBusax omnsita X = 29 a.

B xactpromo Hamuth 200 Mz BOABI M HAarpeTh €€ 10 Ku-
nenus. Hasecky Bepmumenu - 30 r BeblnaThb B KAaCTPHOJIIO C
KHUIISIIEH BOJOM, MOCIIEIHIO BHOBH OBICTPO JOBECTH 10 KHIIE-
HUS, 10CJIE YEero BapKy MpoaospkaTh poBHO 10 mMuH. OTKUHYTH
BEpPMHUILIETb Ha HEAWIKY, IPOMBITh TOpsiueit BOAOH U, KOT/la BoJa
CTEUET, CJIOKUTh B KaCTPIOJIIO, TJI€ OHA Bapwiiack. B nanpHelinem
XpaHWTh BEpPMHUILEIb NPU KOMHATHOM TeMIlepaTrype, 3aKpbIB
KPBILLIKOM.

Ha Texnoxumuueckux Becax OTBeCUTh 14,5 T CBEKECBapEH-
HOW BepMHILENU (IPU BIAKHOCTU CBAPEHHOM BEpMHUILIEIH, PaB-
HONl 66%, B 2TOW HaBECKE COJEPKHUTCS 5 T CyXOro BEIIECTBA),
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MTOMECTUTh HABECKY B MUKPOPA3MEIbYUTENb, 100aBUTh 135,5 Mz
BOJIBI M U3MENbUNUTh BEPMHUILEIb B TEUEHUE 5 MUH. 3aTeM mepe-
HECTH CYCHEH3UIO B IIEHTPU(YKHbBIE CTaKaHbl U OTHEHTPUDYTU-
poBaTh, KaK yKa3aHo BbIlIe. B meHTpudyrate onpeaeauTs KO-
YECTBO PACTBOPUMBIX BEILECTD.

UYepes 2 yaca noBTOpuTh onpenenenue. Ilpexnae uem B3ATh
HAaBECKY, CIEAYET CTEPETh BEPMUUIENIbIO KAIUIA BIIarv, CKOHJICH-
CUpPOBaBIIEICS Ha CTEHKaX M KPBIIIKE KACTPIOJIHU, U TIIATEIBHO
nepemMenaTb BEpMHUIIEIb.

Pazorpers BepmuILENb, XPaHUBLIYIOCA IIPU KOMHATHOM
TEeMIIepaType, MOCTaBUB ISl 3TOr0 KaCTPrOIko ¢ Hel Ha 7-10 muH.
Ha KHITAIIYI0 BOJSHYIO OaHIO. B pa3zorperoili BepMHUIIEIN TaKxke
ONpPEIETUTh KOJIMYECTBO PACTBOPUMBIX BEIIECTB, KaK OIMCAHO
BBIIIIC.

Jannsle uccnenoBanuii ceectu B Tadnuiy 2.10.
Tab6muma 2.10

KonngecTBo pacTBOPUMBIX BEIIIECTB

HaumenoBanue obpasia B % Ha CyXoe B % K
BEILIECTBO MEPBOHAYAILHOMY

Cyxas BepMHILENb

OTBapHasi BepMHILEIb

CBCIKCCBApPCHHAs

XpaHMBILIAsCA 2 yaca Npu
KOMHATHOW TeMIlepaType

OHa XK€ IOCJIC pa3orpCBaHusA

Cpaenats BBIBOJ O BIWSIHUM TEMIIEPATyphl HAa W3MEHEHUE
COZEpKaHUsL BOJOPACTBOPUMBIX BELIECTB IPU XPAHEHUU Kpax-
MaJIOCOACPIKAIIMX KYJIMHAPHBIX U3ETUH.
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I'JIABA 3. U3BMEHEHME ITPOAYKTOB
PACTUTEJBHOI'O TIPOUCXOXKAEHUSA ITPU
KYJIMHAPHOI OBPABOTKE

OBou MO CBOEMY XMMHYECKOMY COCTaBYy pa3IMYarOTCs
BUJIOBBIMU OCOOEHHOCTSIMH, COPTOM, 3KOJOTHYECKHMMM YCIIO-
BUSIMU BBIPALIMBAHUS, CE30HHOCTBIO HCIIOJB30BAHUS HX IIPU
MPUTOTOBIICHUH OJIIOJI, MPUEMOB MEXAHUYECKOW, PEKUMOB U
CrocoOOB  TEIIOBOM KylnuHapHOW o0paborku. Kymnunapuas
00paboTKa OBOLICH COMPOBOXKIACTCS B OCHOBHOM H3MEHEHHEM
X Macchl, 00beMa, KOHCUCTEHIIUH, 1IBeTa, BKyca M apomara, a
TaK)Ke MOTepeil IIEHHBIX MUTATEIbHBIX BelleCcTB. Bennunna atux
M3MEHEHUH 3aBHCUT OT PEKUMOB X 00pabOTKH.

[IuraTenbHas LEHHOCTh OBOIIECW HM3MEHSETCA B IpPOLECCE
MeXaHU4YecKoil 00paboTku. OcoOeHHO BBIPAXKEHBI STH U3MEHEHUS
MpU AJUTEIHFHOM XpaHEHUU OUYMIIEHHBIX OBOIEH B BOJE HJIM Ha
Bo3ayxe. CyllecTBeHHOE BIUSHUE Ha (POPMHUPOBAHUE OPTraHOJIEeI-
TUYECKUX W TEXHOJOTMYECKHX CBOWCTB OBOIIHBIX OJIOJ |
U3JIeHMI OKa3bIBaeT TEIIOBas KyTuHapHas o0paboTka.

Pasmsaryenue opoiieit mpu TEIIOBOKH 00pabOTKE MPOTYKTOB
PacCTUTEIHLHOTO MPOUCXOKIACHHSI 00YCIOBICHO YaCTUYHBIM PacT-
BOPEHHUEM T'€MUIIEIUIIONO03, IEPEX0A0M MPOTONEKTHHA B MEKTHUH,
JIECTPYKIUEH OENKOBBIX BEIIECTB, COAEPKAIIMXCSA B KIETOYHBIX
cTaHkax. Ha KOHCHCTEHINIO MPOTYKTOB COAEPKAIIUXCSI B CBOEM
COCTaB€ Kpaxmall €Ile MOXET OKa3blBaTh BIIMSAHHE H3MEHEHHE
KpaxMaJbHBIX 3€pEH, KOTOpbIe TMpPU HarpeBaHUU C BOJOU
KJIEHCTEPU3YIOTCH.

MexaHudeckasi TPOYHOCTh TKAHEW MPOJYKTOB PACTUTEIb-
HOT'O MPOUCXOKICHHUS B MpOIecce TEIIOBOI 00pabOTKU CHHKa-
ercst B 10-30 pa3. DT1oT (pakT 0OHApYKUBAETCS C TIOMOIIBIO pa3-
JUYHBIX TPUOOPOB, PETHCTPUPYIOIINX HM3MEHEHUE PEOJIOTH-
YECKUX CBOMCTB NPOAYKTOB - M3MEHEHHE YCHJIMH Ha paspes,
pa3phbIB, CHKATHE, TPOKOJI, & TAKIKE OPTraHOJIETITHYECKH.
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Cpoku TermioBol 00paOOTKH pa3IWYHBIX OBOIICH MPHU OJ-
HUX U T€X K€ croco0ax HarpeBa HEOJMHAKOBBI U ONPEAEISAIOTCS
pasnYHbIMM (PaKTOpaMU: BHJOM M CBOHCTBAMHU €aMOro Ipo-
JlyKTa, TeMIlepaTypod HarpeBa, pH-cpenbl, NPUCYTCTBUEM B
BapOYHOM cpejie TeX WM UHBIX J0OaBOK U Jp.

benku, BXxoasmue B COCTaB LMTOIUIA3MAaTHUYECKUX MEMO-
paH, IJIacTUj, SAep U JAPYIMX KIETOYHBIX OpraHeil, IoJ
JeicTBUEM TeIia JAeHAaTypupyroT. B pesynprare sToro memoOpa-
Hbl, oOJsiafaBIiMe HM30MpaTeNbHON NMPOHUIIAEMOCTHIO, pas3pylla-
IOTCSI, YTO TPUBOJUT K ycuieHHio auddy3uu pacTBOpUMBIX Be-
IIECTB U3 KJIETKH B OKPYXKAIOILYIO CPEy M CHMKEHHIO MUILIEBOI
LHeHHOCTU mnpoaykTa. KoiamuecTBo H3BIEKaeMbIX W3 IMPOIYKTa
BEIIECTB MPU OSTOM 3aBUCUT OT €ro XUMHYECKOTrO0 COCTaBa,
IPOJODKUTEIbHOCTH HArpeBaHus, COOTHOLUEHUS KHUJIKOCTU U
IPOAYKTA, CTETIEHU U3MEIbUEHUS MOCIEAHErO U JIp.

[Tpu TenoBoil 00pabOTKe MPOIYKTOB PACTUTEIBHOIO IIPO-
UCXOXKJCHUA, (OBOILEH, 3€pHOBBIX U MYYHBIX NPOIYKTOB) CO-
JieprKaliyecs B HUX OoJIdrocaxapuibl (caxapo3a, MajabTo3a) MOT'YT
THJIPOJIM30BaThCs (MHBEPCHS) MOJ BO3JCHCTBHEM OpraHUYECKHX
KHUCJIOT WK (PEPMEHTOB, COAECPKAIIUXCSA B CAMOM MPOAYKTE WU
BHOCHMBIX TI0 PELENTYype 3TUX HHIPEAUEHTOB, C 00pa3oBaHHEH
MOHOCAXapuA0B. DTO NPUBOJUT K MOBBIIIEHUIO CIAJOCTH IPO-
nykra. CreneHb MHBEPCUHM OJIMTOCAXApHUJIOB 3aBUCUT OT KOJIH-
YECTBEHHOI'O COJIEp’KaHUsl M CTENEHU JUCCOLMALUM OpraHu-
YECKUX KHCIIOT, MPOJOJDKUTEIBHOCTH W TEMIIEpaTypbl Harpe-
BaHUs, YCIOBUM OpOKEHMSI TECTa U BBIIIEUKH U3IEIUN U3 HETO.

Penynupyromue caxapa MOTyT BCTYyIaThb B pPEakLiUHd Melia-
HOMJIMHOOOPA30BaHMUs, YTO IPUBOJUT K U3MEHEHUIO 1[BETA, BKyca
U apomara MpoJyKTa.

Kpaxman B ycroBusix cyxoro HarpeBa (IIpH HaccepOBaHHUH
MyKa, BBIIIEUKE U3/EIUI U3 TeCTa, )KapKe U 3alleKaHUM Kpaxma-
JocoAepKaIUX TPOAYKTOB) TMOABEpraercs JIeKCTPUHHU3AINH.
JIeKCTpUHBI MPUAAIOT KEITO-KOPUUYHEBYIO OKPACKy H3IEIUSAM,
y4acTBYIOT B 00pa30BaHUU I[BETa KOPOYKH, MOSBIISIONIEHCA Ha

132



noBepxHoctu u3aenuid. OOpasyromuecs NpU 3TOM JIETy4yHe
COCAMHEHUs] OO0YCIIOBIMBAIOT OIpPENEICHHBIH apoMaT 3TUX
U3EINI.

Pa3Ho00pasHblii IIBET M OTTEHKU OBOIIECH 00YCIOBIEHBI X
IIMPOKOW IIBETOBOM TaMMOW MNPUPOIHOTO XapakTepa: 3eJEHbIN
(x0poduIIIOM), KpacHBIH, MypPHYPHBIH, KpacHO-(hHOJIETOBBIA -
aHTOLIMaHaMU, OeJIblii - (pJIaBOHOBBIMU INIMKO3UJAMH.

Mexanuueckass W TemioBas 0o0paboTKa MOXKET BBI3BAaTh
U3MEHEHME 1IBeTa OBOLIEH, YXyAIIAOIUX BHEIIHUI BU; TOTEM-
HEHHE KapTodels, apTHUIIOKOB, SI0JI0K, TpHOOB Ha BO3/1yXe, MO0Y-
peHue IaBes, KpanuBbl MPU MPUITYCKAaHUM, CHU)KEHHE MHTEH-
CUBHOCTHU OKpAacKM IUIOJIOB, Aro0Jl, OBOILEH, MMEIOLIUX KpPacHO-
(HOIETOBYIO OKPACKY.

B paborax CTYIEHTBl HCCIIEIYIOT CTPOEHUE TKaHEel
pPACTUTENBHBIX MPOIYKTOB, U3y4alOT BIMSHUE PA3IUYHBIX HpPHU-
€MOB TEXHOJOIMYeCKOM 00pabOTKM Ha HM3MEHEHHE HUX CTpPYK-
TYpHO-MEXaHUUYECKUX CBOICTB M COAEPIKAIIMUXCS B HUX CTPYK-
TYPHBIX JIEMEHTOB U MMUIIECBHIX BEIIECTBA, TAKKE [[BETA OBOIIEH.

Pabora Ne 10. Mukpockonusi CbIpbIX H BapeHbIX NPOAYKTOB
PACTHTEJBLHOI0 MPoMCcX0XkKIeHus. Biusinue TenjoBoit
00padoTKN HA U3BJICYECHHE PACTBOPUMBbIX BEIIECTB M3

OBOLIIEH.

Leab padoThi: 03HAKOMHUTHCS CO CTPOCHHEM TKaHEH Cbl-
pPBIX M BapeHBbIX OBOIIEH, a TAKKE M3MEHEHUSIMU HEKOTOPBIX
CTPYKTYpPHBIX 3J€MEHTOB KIJIETOK - KIJIETOYHBIX CTEHOK, I[UTO-
IUIa3Mbl U JIp. TIpU TEIUIOBOW 00paboTke MpoayKToB. CpaBHUTH
KOJIMYECTBO BEILECTB, MEPEXOAIINX M3 CBIPHIX OBOIIEH U B
IIPOLIECCE UX BapKH.

B pesynbrare npoBefieHUs 3aHATHS CTYIEHT AOKEH 3HATh:
TEOPETUYECKUIM MaTepuanl O CTPOCHHM DPACTUTENBHBIX KIIETOK,
OCHOBHOH MX XHMHYECKHH COCTaB B paclpeiesieHUue MUIIEBBIX
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BEIIECTB B CTPYKTYPHBIX 3JE€MEHTaX pPAaCTUTENIbHBIX TKaHEH,
TEOPETHUUECKUN MaTepuai O AMHAMUKE U XapaKTepe U3MEHEHMs
CTPYKTYPHBIX 3JIEMEHTOB PACTUTENIbHBIX KJIETOK M OCHOBHOTO
XUMHUYECKOTO COCTaBa.

YMeTh: 0000IHUTh JICKIIMOHHBIA M JIUTEPATYPHBIA MaTe-
puai mo TeMe 3aHATHA, MPUTOTOBUTH Ipemnapara U o0pasilbl U
IIPOBECTU HCCIIENIOBAaHUSl MO TeMe, ClejaTb CaMOCTOSITEJIbHbBIE
BBIBO/IBI 11O padoTe.

IIpubopsl U mocyaa: MUKPOCKOI C PUCOBAJILHBIM ammapa-
TOM - 2 MIT.; Je3BHe O€30MacHON OpPUTBBI - 2 TIT.; MPErmapo-
BaJlbHasg uWria - 1 1mr.; ckamemnenb (HOXK) - 1 mT.; crekma
IpeIMETHBIC; CTEKJIa TOKPOBHEIC, Oymara (uibTpoBaIbHAS;
XUMUYECKHUM cTakaH eMK. 200 mi1 - 4 1IT.; 37eKTpuyecKas IInTa -
2 wt.; 6aHs BoAsHAas - 1 mT.; K00kl MepHbIe eMK. 50 M - 2 mT.

PeakTuBnl: 1% pactBop iona B 3%-Hou HOAUCTOM KaJluH,
HaCHIIEHHBIN pacTBop cadpanuna B 0,5%-HOM BOIHOM pacTBOpe
notaia; 10%-Hblil pacTBOpP NOBapEHHOW COJIH.

O0beKxTHI MccleN0BaHUs: JIYK penyarbii - 1 mT. (Macca
100 rp); kaprodens - 1-2 knyOHs (macca 100-150 r); cexia - 1
kopHerion (macca 100 r).

TexHuka BbINOJHEHUS paﬁoTbI

Bapuant 1. U3y4yeHue cTpoeHusl TKAHU PeNyaToro JyKa
ChIPOr0 M BapEHOIrO.

1.1. OuncTUTh JIYKOBUIy M pa3pe3aTh €€ IOIoJiaM, 3aTeM
YAAIUTh OJHY MSCHUCTYIO YElIyl0, pa3pe3arb €€ IOI0JIaM; OAHY
IIOJIOBUHKY IIOJIOKUTH B XOJIOAHYIO BOAY, a APYI'YIO CBApUTH B
Bose B TeueHHe 15 muH. C MOMOIIBIO MPENapoOBaJIbHON HIVIBI
CHATH C 00€MX IMOJOBHMHOK TOHKYIO TUICHKY (C BHYTpPEHHEH CTO-
POHBI YEILyeK), COCTOSILYIO U3 OJJHOTO CJIOSl KJIIETOK, paclpaBUTh
X Ha pOBHOfI IMOBCPXHOCTU M BBIPE3aTh IO JIBa KBaJpaTHKa
(mpemapatbl) pasMepamMu 2X2 MM U TIOMECTUTh MX Ha JiBa
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MpEeIMETHBIX CTEKJa (Ha KaXKJ0e ChIpOM M BapeHbI mpernapar,
N00aBHB K Ka)KJIOMY IO Karjie JUCTULTUPOBAHHOMN BOIBI.

1.2. IlpenapaTel Ha OJHOM MPEAMETHOM CTEKJIE MOKPBITh
MOKPOBHBIM CTEKJIOM M PAacCMOTPETh MO MUKpockonoM. Obpa-
TUTh BHUMaHUE Ha TOJIIMHY U COCTOSHUE KJIETOYHBIX CTEHOK,
IUIOTHOCTb, MpPWJIEraHus MX IpYr K ApPYyry, CTENEHb Ipo3pau-
HOCTHU COJIEP)KMMOTO KJIETOK, Hanmuyue siiep. OTMETUTh pa3innyue
B CTPOCHUM TKaHU U 3apUCOBATh PaCCMaTPUBAEMbIE IIPENIaparhl.

1.3. DT ke mnpenapaTbl HUCHOJB30BATh IS H3YYEHUS
M3MEHEHHS IIUTOIUIa3Mbl B TIPOIIECCE TEIUIOBOW 00pabOTKe JIyKa.
Jns sToro ¢ o0eux mpenapatoB CHATh MOKPOBHBIE CTEKIA,
¢unbTpoBaIbHOM Oymaroil orcocatb BOJY U BMECTO Hee
n00aBUTh Ha KaXKIbli MpernapaT Heckosbko kamenb 10% pact-
BOpa IMOBapE€HHOI COJM U BBIAEPXAaTh 3TU IpenapaTbl B TaKOM
cocrosiHuu B TedeHue 5-10 muH. OOpaboTka mpernaparoB pact-
BOPOM IIOBapEHHON COJIM BBI3bIBACT ILIA3MOJIU3 KJIETOK — OT/E-
JICHHE IUTOIUIa3Mbl OT KJIIETOUYHBIX CTEHOK, BCJIE/ICTBUE MEpexo/ia
BOJAbl M3 KIJIETOYHOIO COKa IIOJ JCHCTBHEM OCMOTHYECKOIO
JIaBJICHMSL.

1.4. BoigepxaHHble B pacTBOpE MOBAPEHHOW COJM Ipena-
paThl OKPBITh IOKPOBHBIMU CTEKJIAMH U BHOBb PACCMOTPETH MO
MHKpOCKONOM. HaiiTu B mosie 3peHHusi MUKpOCKONa IIa3MOJIv-
30BaHHbIE KJETKH B Ipernapare u3 cblporo jyka. OOBSICHUTH
OTCYTCTBHE TaKMX KJETOK B IIperapaTe M3 BapeHOro JIyKa.
Crenarp 3apuCOBKHU.

1.5. B34Tb BTOpO€ MPEAMETHOE CTEKJIO C 3apaHee MoMe-
LICHHBIM M 3aJUTBIM JIUCTHWIIMPOBAHHOW BOJOW IpenapaTrom
CBIPOTO M BapKoro Jiyka. YAanuTh (GUIbTPOBAIBHON Oymaroit
BOJly, a Ipernapar 3aJIUTh HECKOJBKHUMU KaruisiMu cadpaHuHA U
BbIIEP)KATh B TeueHue 2 MHH. 3aTeM (QUIbTPOBAIbHOI Oymaroit
OTTSAHYTh M30BITOK KPacku, BHOBb J00AaBUTH MO Karuie JUCTHII-
JMPOBAHHOM BOJIBI, MOKPHITH MOKPOBHBIMHU CTEKJIAMH U PAaCCMOT-
perb moJ MuKpockornoMm. CadpaHUH OKpallMBaeT MEKTUHOBBIE
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BEIIECTBA B OPAHXKEBO-KENTHIA IIBET, KJIETYATKy M XJIOMbS
JICHaTypUPOBAHHBIX OEJIKOB B BUIITHEBO-KPACHBIH.

OOpaTuTh CHUMaHHE Ha Pa3HUILY B OKpPacKe CTPYKTYPHBIX
AJIEMEHTOB KJIETOK B IIpernapaTax W3 ChIPOrO M BapeHOro JykKa.
3apucoBarh OKpallleHHbIE MpernapaThl, 0003HAYUTh HA PUCYHKAX
AJIEMEHTBI CTPYKTYPHBIX KIIETOK.

Bapuant 2. H3y4yeHme CTPOEHUS TKAHM CBHIPOro M
BapeHoro kaprodeJs.

1.1. Ouuctuth KIyOeHb KapTodess, IPOMBITh B XOJIOAHOMI
Bojie. M3 cepenuubl kiyOHS BhIpE3aTh JIOMTHUK TOJIIMHOM 5 MM,
pa3pes3aTh ero nomnosiaM. OJIHY MOJOBUHKY XPaHUTh B XOJOIHON
BOJIE, NIpyryto cBapuTh B Teuenue 10-15 mmn. U3 chIpoil u
BapeHOM MOJOBHHOK JIOMTHKA BBIPE3aTh, COOIO/Iasi CUMMETPHIO,
1o ogHOMY Opycouky ceueHueM 5x5 MM. C IOMOIIbIO JIE3BUS C
TOPLIEBOM CTOPOHBI KAXJIOTO Opycouka cAenaTh MO TPH TOHKHUX
IPO3payHbIX Cpe3a TOJUIMHON 1-2 MM, MmepeHecTH UX Ipernapo-
BaJIbHOW WTJION HA TPU MPEAMETHBIX CTEKJIa (CBHIPOTO U BapEHOTO
COOTBETCTBEHHO Ha KaXXJI0€ CTEKJIO) M J00aBUTh Ha Ka)IbIM
npemnapar 1o 1-2 xarie BOAbI.

1.2. IlpenapaTel OKpacHuTh:

- Ha OJTHOM CTeKJIe capaHUHOM;

- Ha BTOPOM cTeKJe cadpaHUHOM U HOJIOM;

- Ha TPEThEM CTEKJIE OCTABUTh HEOKPAILIEHHBIM.

3areM ¢ OKpallleHHBIX MPENnapaToB CHATh U30BITOK KPacKH,
3aMEHHB €B IUCTUUIMPOBAHHON BOJOM.

1.3. Bce mpenapaTbl MOKPBITH NOKPOBHBIMM CTEKJIAMH U
paccMOTpeTh MoJ MUKpocKkornoM. OOpaTuTh BHUMaHue Ha (popmy
KJIETOK, IUIOTHOCTb INPWJIETaHUS UX IPYr K JIPYyry, COCTOSIHHE
KJIETOYHBIX CTEHOK M 3epeH Kpaxmaya. OTBETUTh pa3HUIY B
CTPOEHUU TKaHEH CHIPOTO U BapeHOro KapTodes.

CrenaTb BBIBOJIEL.
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Bapuant 3. [Ipennaraercs cpaBHUTh KOJIMYECTBA BEILIECTB,
MEePEXO/IAIINX B BOAY U3 ChIPBIX U MPOTPETHIX OBOIICH.

CBexi1y BBIMBITh, OUUCTUTh U pa3pe3arh IOIMOJIaM IO OCH
pocTa Ha MOJOBMHKM M3 KOTOPBIX BBIpE3aTh ABE OJUHAKOBBIC
KBaJ[paTHbIE IUJJACTUHKAa pasMepoM 3x3x2 cM. MoxHO i
UCCIICIOBAaHHS MCIOJIb30BaTh 0OPE3KW MOPKOBH, WM MSCUCTHIC
YelryH JIyKa.

O06e mNIacTUHKU OBOIIECH MPOMBITH (VI CBEKJBI) [0
MpEeKpalieH!s] OKpalllMBaHUs BOJbl aHTaluuaHamMu. [IpombiTbie
OBOIIY CJIErKa O0CYIIUTh QUIBTPOBAILHON Oymaroil U B3BECUTh
KOKIYI0 TUIACTUHKY Ha TEXHOXMMHYECKHX BecaX. llomecTuth
MJIACTUHKU B CTAKaHbI U 3aJTUTh 45 MJI TUCTUITMPOBAHHOW BOJIBI.
Omun oOpazeny mporperb mnpu 75°C 15 MHH M OXJIaIUTh.
BrITskKHM M3 000MX CTaKaHOB MPOQPUIBTPOBATh U NIEPEHECTH B
KoJIObI o 50 MII, TOBECTU UX COACPKUMOE IO METKHU TUCTHII-
JMPOBAHHOW BOJOW M OMpEAETHTh, a (UIBTpaTaX KOJIUYECTBO
CYXUX BEILECTB C MOMOIIBI0 pedpakTOMETpa.

3Hasi colepKaHHUE CYXUX BEILIECTB B HCCIENYEMBIX KU-
KOCTAX MOKHO PacCUMTaTh KOJIMYECTBO BEIECTB, M3BJICUECHHBIX
U3 CBIPBIX U MPOTPETHIX OBOILIEH, B MPOIEHTaX K MAacce UCXO[-
Horo npoaykTa (X) no ¢popmyie:

ay
g

X =

I7ie, a— CoJiepKaHNue CYyXHX BEIECTB C y4ETOM MOMNPABOK Ha
TEMIIepaTypy, MpH KOTOPOI MPOU3BOIUTCS OIIBIT, %0,

y — 00BeM MEpPHOM KOJObI, MIT;

g — Macca IJIaCTUHKW OBOUIEH, T.

CpaBHMTbH KOJMUYECTBA BEILECTB, U3BJICUCHHBIX U3 CHIPBIX U
MIPOTPETHIX OBOLIEH, W CHENATh BBIBOABI O BIHMSHUN TEIIOBOM
00paboTku Ha Gesku MeMOpaH.

Odopmute pabotrel (Bce 3 BapuaHTa) U OOCYIUTH
COBMECTHO C ITPETI01aBaTeNIeM.
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Cxema 1

A) U3yuenue cTpoeHUs TKAHU JyKa

JYKOBHIL@

CBAPHTE B TeY.
15 Mun
220V

XPaHuTh B BOJIC

CHATE IUICHKY

4)

AMCTHIUHPOBAHHAS
BOA
NPeIMETHOR
CTEKI0
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Pacemorpers o0pasinl # 3apHCOBaTh, OTMEYas
PAIHMHC B CTPOCHHH KICTOMHBIX CICHOK B
AEMEHTOR KICTKH

(hrsTpoBabHAN
obpazen Oyuaa

6) prar 4

— oo MOKPOBIOE

BOJLA e
10% P-P NaCl HOKPOBHOE
CTEKII0
7)
e
= -

Pacemorpers H 3apHcoBaTh, 0TMedas
ABACHHE [L1a3MOJIH3A
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obpasen (puisTposaibHan
Oymara

¥
1) ; Z BOJL YAUTHTE
/\er} ég puabTposws. Gymaroi

capparnn
(BBUICP#ATE 2 MH)

OTTAHYTH caparis
i Tp. Gymaroi

V) GE 3

HOKPOBHOE CICKI0

AHCTHLIHPOBAHHAN
BOJIA

3aprcosars:
4) MeKTHHOBLIE BeLIeCTRA OKPAIIMBAIOTCH B
OpaInKeRO-JKENTEIT 1BET,
0) KnmeTyaTRa, AeHATYPHP. DelIKH (XI10ThA) B
BHITHERO-KPACHEI,
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Pucynku

a) JYK CBIPOH a) JyK BapEHBIN
0) JIyK CBIPOH C 0) JyK BapEHBIN C
10% NacCl 10% NacCl
B) JYK CBIPOH B) JyK BapEHBIN
OKpanIeHHON OKpAIlICHHO# cadpaHHHOM
cappaHIHOM

1. O603HAYUTH CTPYKTYpHBIE 3JIEMEHTBl PACTUTEIbHBIX
KJIETOK.

2. Cuenartsp 3akimrouenue o BiausHud 10% pactBopa NaCl u
TETJIOBOM 00pabOTKH HA AJIEMEHTHI KIIETOYHBIX CTEHOK.
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Cxema 2
b) N3yuyenne crpoenust TKaHu KapTodes

[KnyGenn kaprodens oMHeTHTL
BRIPEHTH JOMTHK

XPaHHTh
i BOJe

CBAPHTE ( 10-15 mun)

3 cpera

OpejIMeTHRE
CICKIIA
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[Ipenapatsl Ha cTekIax

a) OCTaBUTh HEOKPAIICHHBIMHU C TUCTHJUTMPOBAHHON BOJION;
0) okpacuTh cappaHUHOM;
B) OKpacuTh ca)paHUHOM M HOJIOM.

(prasTpoBaibias Oymara

6)
_/6" / OTTAHYTH KPAcKy

(P HOKPOBHOC
/ CTEeKJIO

———/IHCTHUTHpOBaAHHAA
y v d BOJAa

JHCTHILTHPOBAHTaA pojia

143



Pacemotpers 1
3APHCOBATH Kazk/1bIi
npenaparl

9) OT™MeTuTh pa3HUIly BCTPOCHUN TKaHEH ChIPOro U
MOJBEPTHYTOT'O TEIJIOBOI 00paboTke kapTodens;

10) CnenaTh BBIBOBI O BIMSHUHU TEIUIOBOKH 00pabOTKHU Ha
M3MEHEHHUE CTPYKTYPhI TKAHEW OBOILEH B LIEJIOM U COCTOSTHUE
KJIETOYHBIX CTEHOK, LIUTOIJIA3Mbl U KpaXMaJIbHBIX 3EPEH.

3aiaHue HA CAMOCTOSATEILHYIO PadoTy:

W3yunTe nuTepaTypHbIi M JIEKIMOHHBIA Marepuan Io
Teme: "MexaHuueckas M TeIUIOBas KyJuHapHass o0paboTka
TJI0JI0B, OBOIIIEH, TprOOB".

Bompocel: cTpoeHune TKaHEeH II0J0B M OBOLIEH M M3MEHE-
HUE UX CTPYKTYPbI U MULIEBBIX JOCTOMHCTB ITPU MEXaHUYECKON U
TEIUIOBON KyJIMHApHON 00paboTKe;
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Padora Ne 11. Baiusinue TemMneparypbl u
NPOAOJIKMTEIbHOCTH TENJI0BOH 00padoTKH Ha
MEXaHUYECKYI0 IPOYHOCTh TKAHEeH OBoIIei

IIpu TemmoBOM KyauHApHOW 0O0pabOTKE MPOUCXOIUT
pa3MsAr4eHue pacTUTEIbHBIX IIPOJYKTOB BCIIEJICTBUE JECTPYKLIUU
KJIETOYHBIX CTEHOK M OcyiabiieHHe cBs3edl Mexnay kietkamu. O
CTENEHM Pa3MITYEHUs] IPOAYKTOB MOXKHO CYAUTH 110 U3MEHEHUIO
MEXAHUYECKOM INPOYHOCTH UX TKAHU, KOTOPYIO OIPEAECIAIOT C
MOMOUIbIO Pa3INYHBIX MPUOOPOB MPU HCHBITAHUM CIELHUAIBHO
HNOJArOTOBJIEHHBIX O00Opa3llOB Hape3aHus, pa3pblBa, CHKaTHs,
IpoKoJa U T.A.

MexaHnueckass IpOYHOCTh TKAHEH PAaCTUTENBHBIX MPOLYyK-
TOB B MPOIIECCE TCIUIOBOW KyJTWHAPHON 00pabOTKE CHMKAETCS:
MPOYHOCTh TKAHEW KYJIMHApHO-TOTOBBIX MHpoAaykToB 10-30 pa3
MEHBIIIE YeM CBhIPbIX. MSKOTh OBOILIEH U IIJIOJOB MOCIE TENIOBOU
KyJIMHapHOW 00pabOTKH Jierue pa3pe3aercs U MpOTUPACTCSL.

Jns  ompeneneHuss MEXaHMYECKOW TPOYHOCTH TKaHU
OBOIIIEH U IJIOJIOB YaCTO MCIIOJIb3YIOT IEHETPOMETPHI - TPHUOOPOB
JUTSL U3MEPEHUS BA3KOCTH U MSATKOCTH HEKOTOPBIX MaTEPHAJIOB.

Heap padorel: M3yuenue BausHus pH cpensl, Temnepa-
Typbl U TPOJOJKUTENBHOCTH HArpeBaHUsl OBOIIEW Ha CTENEeHb
W3MEHEHNs MEXaHMYECKON NPOYHOCTH MX TKaHEH B IpoLEecce
BapKH.

O0bexTsI HccaenoBanus: Kaprodens u cBekia.

IIpudopsr m mocyawi: Ilenerpomerp (puc.2.9.), 4 xumu-
YECKHX CTaKaHa eMKOCThIO 250 M u 1 ctakan emMkocThio 500 MiI,
TEPMOMETD, 2 BoJisiHbIe OaHu, 4 (hapdopoBbIe YAIIKK (MU YaIIKU
[Terpu), munerku, 3 MepHbIe KOIOBI BMEeCTUMOCTHIO 200 Mi U
CTOJIOBBIN HOX.

PeaktuBbi: 3 % pacTBOp yKCyCHOU KUCIOTHI, 1 % pacTtBOp
I1aBeJIeBOM KUCIIOTHI U YHUBEpCAJIbHAs MHNKATOpHAs Oymara.
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Puc.2.9. O0muii Buj neHerpomerpa

TexHHKA BHINOJHEHUS paGOTLI:

Bapuanr 1. N3yuenue BnusHua pH cpenbl mpu Bapke
KapTo(enss WM CBEKJIB Ha CTENEeHb M3MEHEHUS MEXaHHYeCKOM
IIPOYHOCTH UX TKaHEH.

KpymHbIii ounineHHbIi kapTodenb Wi CPeTHUX pa3MepoB
KOpPEHb CBEKJIbI pa3pe3arbh Ha 4 yactu. M3 KaxmoW 4dacTu BHI-
pe3arh MO OJHOMY JIOMTHKY U MOMECTUTh B CTaKaH C XOJIOJHOU
BOJIOM. [IpUrOTOBUTH pacTBOPHI YKCYCHOM U IIABEJIEBON KHCIOTHI
JUIsl Bapku oBolled. B3ats ¢ momompto nunetrok no 10 ma 3 %
pactBopa ykcycHou kuciotel, 10 mim u 1 mur 1% pactBopa mia-
BeJIeBOi KUCHOTHL. [lepeHecT ux B 3 MepHBIE KOJIOBI €eMKOCTHIO
200 w1, AOBECTH MO0 METKH JUCTWIIMPOBAHHOW BOJON U
MepeMeNIaTh.

ConepxumMoe KOJIO TEpPeHECTH B XUMHYECKHW CTaKaH
eMKOCTBhI0 250 MJI U C TOMOIIBI MHIUKATOPHOW Oymaru or-
penenmuth pH pactBopoB. CTakaHbl C pacTBOpaMU HAarpeTh 10
KHUIEHUS, MOCJI€ Yero MOMECTUTh B KaXJbId U3 HUX IO OJHOMY
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oOpa3sity. J{is KOHTpOJIS elle B OJHOM CTaKaHE BCKUISATUTH BOIY
Y TIOMECTHUTH B HEE BCE OCTABIIMECS 00pa3IIbl.

Kaprodens Baputh 20 muH, a cBexiny 40 muH. [lo okoHua-
HUU BapKu 00pasilbl BEIHYTh U3 PaCTBOPA, IOMECTUTH IO OJJHOMY
B 4 papdopoBbie yaliku, OXJIAAUTh JO KOMHATHOW TEMIIEPaTypHI.

OnpenenuTh MEXaHWYECKYI0 MPOYHOCTH OOpas3IoB € MO-
MoIIbto neHerpoMerpa. Kaxapiii oOpa3zer; moMecTUTh Ha CTOJIUK
NEHETPOMETpa, IOJBECTH BEPXHIOI MOBEPXHOCTh oOOpasna K
OCTPHUIO KOHYCOOOpPa3HOW HacaJKu, BKIOYHUTH MPHOOp U mocie
MEHEeTPUPOBAHUS 3aIUCATh MMOKAa3aHUs MTPUdopa.

W3 HecKONbKMX TOMYy4YEHHBIX IIOKa3zareieil paccuuTaTh
CpelHee 3HAYEHUE CTENEHU NeHeTpauuu. PesynbTarsl Haboe-

HUl nepeHecT Ha Tabmuiry 2.10.
Tab6muma 2.10
Mexauunueckas MNPOYHOCTH
00pa3loB B eMHUTIAX
TNEHCTpalun

PactBopsl KonuenTpanus
KHCIIOT B %

pH

Kaprodens Caekia

1. KonTpons (Boxaa).
2. Ykcyc, maBesneBas
KHCIIOTA.

BapmuanT 1

Bapwuant 2

Bapuanr 2. VM3ydyeHue BIMSHHSA TeMIIEpaTypbl BapOYHOMN
Cpelibl Ha CTETIEHb U3MEHEHHS] MEXaHUYECKOM MPOYHOCTH TKaHEH
KapTodelis U CBEKIIbI B IPOIIECCE UX BapKU.

Hean padorbi: O0pa3iel kKapTodesss Wik CBEKIbI TOTOBST
U TEHETPUPYIOT Kak Yyka3aHo B Bapuante Nel. Omnpenenuth
MEXaHMYECKYI0 IPOYHOCTh OJIHOTO Kakoro-inbo oOpasua wu3
CBIPBIX OBOLIEH.

TexHuKa BbINOJIHEHUsS padoThI:

[ToaroroBuTh 2 BoMsiHbIE OaHU ¢ TemmnepaTypoit Bojbl 90°C
u 70°C. B aByx crakaHax eMKocTbio 250 MJ Harpetrb BOJIY: B
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oaHom a0 temnepatypsl 80°C, a B apyrom 60°C. Ilonoxuts B
HUX 10 OJHOMY W3 OCTaBIIMXCS O0OpasloB M MOCTaBUTH
HarpeBaTb Ha BOJfAHBbIE OaHu. [l KOHTpOJIA TemImeparypsl
IOPUKPENHUTh K INTAaTUBY TEPMOMETP M OTIYCTHTh B CTakaH C
KHUJIKOCTbIO TaK, YTOObI KOHEL[ €ro He Kacajcs JlHa CTaKaHa.
[Tponomkenne HarpeBaHus 0Opa3lOB Ha BOJSHON OaHe JOJIKHO
OBbITh TAKUM K€, KaK M IIPU BapKe WX B KUIALIEH BOJE.

[Tocne Bapku 00pa3ipl BBIHYTH U3 BOJIBI, TEPEHECTH B
yamky Iletpy um oxylaguTh 10 KOMHATHOM TeMHIepaTypbl H
POTICHUTPHUPOBATH.

[TomyuenHble pe3yabTaThl 3anucath B Tadbmuiy 2.11.

Tabmuna 2.11

MexaHuyeckasi IpOYHOCTh
00pa3loB B AMHHUIAX TIEHETPALUH

Temneparypa HarpeBanus, °C
Kaprodens Caekia

Kontpois
60
80
100

Bapuantr 3. l3ydeHuwe BIUSHHUS NPOJOJKUTEILHOCTH
HAarpeBaHWsl OBOIIEW HA CTENEHb HM3MEHEHUS MEXaHHYECKOU
MIPOYHOCTH MX TKaHEH B IPOLIECCe BAPKH.

[ToaroToBUTH 00pa3Ibl U3 KapTOQess U CBEKJIbl B BUJC
KyoukoB ¢ pedbpom 30 mMm. KonmuecTBo 00pasiioB AOKHO OBITh
He MeHbIe aecsaTi. O0pa3ipl U3 KapTodesasi TOMECTUTh B CTaKaH
BMecTUMOCThIO 500 M HamoJdHEHHOM XOJOJAHOW BOAOW W3
CBEKJIBI B CTaKaH 0€3 BOJIBI.

OnpenenuTh MEXaHMYECKYIO MPOYHOCTH JBYX O00Pa3IOB U3
celporo kaprodens u cBekibl. M3 nByX mapajuienbHBIX ompene-
JIEHUN paccuuTaTh CpeHee 3HAUCHHE NMeHeTpaluu. Bekunarurhb
Boay. CIUTh XOJIOJHYIO BOJY C OCTaBIIMXCS OOpaslloB KapTo-
denst U 3aUTh WX KUMSIIeH BOAOW Tak, 4TOOBI BOJA MOKpPbHLIA
nponykT. Ha ctakane cienaTh OTMETKY YPOBHS BOJBI.
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[Tpy BCKMIAHMU JKUAKOCTH B IpOLIECCE BAapKU 0Opa3LoB
HEOO0X0AMMO [00aBIATh B CTakaH TOPSYYI0 BOAY, JOBOJS
YPOBEHB 10 IEPBOHAYAIILHOTO.

CnycTst 5 MUH BBIHYTh U3 CTakaHa 2 o0Opasla M NEpPEeHeCTH
ux B yvamky lIlerpu. Yepe3 Takue k€ HNPOMEKYTKH BPEMEHH
otobpartsp emie 2 obpasia U TaKUM 00pa3oM depe3 Kaxkple 5 MUH
Kaprodens, a uepe3 10 MHUH - CBEKITY.

OOpa3upl OXJIAAUTh JO KOMHATHOM TeMIlepaTypbl H
IPONEHETPUPOBATH U 3aIUCaTh IOKa3aHUs Ipudopa.

PatGora Ne 12. Biausinue HEKOTOPBIX (PAKTOPOB HA H3MEHEHHUE
OKPAaCKH CBEKJIbI

Oxkpacka cBek/bl 00YCIIaBJIMBAET NPUCYTCTBUE B HEHl MNUr-
MEHTOB, KOTOPBIX JIEJIAT Ha 2 TPYIIIbI - KPACHBIE U JKENTHIE.

CopnepxaHue KpacHbIX IMUTMEHTOB B CBEKJIE IO COZIEpIKa-
HUEM JKEJITBIX MOXET JOCTUraTh 10 95% ob1uero konuuectsa Oe-
TaHUHOB. beralnaHuHbl MIpeICTaBIEHbl B OCHOBHOM O€TaHUHOM.
[Ipu TeroBoi KynuHapHOH 0O0pabOTKE CBEKJbl, OETaHWUH
MOJIBEpraercss TepMHUYecKol o00paboTke (T.e Aerpajnanuu), B
pe3yibTare 4ero HalirofaeTcs ociallieHue MHTEHCUBHOCTH €€
okpacku. Ilpu Hapymenun OeraHMHa OOpa3yroTCs 2 BEIIECTBA:
[IUOKJIQIMHOKCUH-(DEHOJTaHNH W OepTajaMUHOBas  KHCJOTA,
KOTOpBIE MOTYT IIOJABEPrarbCs OKUCICHWIO WJIM BCTyHaTb B
peakuuio ¢ ApyrumMu BemecTBamu. Hampumep - GepranamMuHOBas
KHUCJIOTAa, B MOJIEKYJaX KOTOPBIX €CTh aJbJIerHjHas TIpyIIa,
MOJKET BCTYIATh B PEAKIINIO C AMUHOKHCIIOTAMHU.

IIpn XpaHeHUM BapeHOW CBEKJIBI B YCIOBUSAX KOMHATHOU
Temreparypbl uid B XxonoawibHuke (-8°C), Habmomaercs
YaCTMYHOE BOCCTAHOBJIEHUE KPACHON OKPACKH CBEKJIBI. YIKe HJET
pereHepanus OeTaHuHA.

Heas padorbl: M3ydnTh Kak M3MEHUTCA LBET CBEKIBI U
CBEKOJIBHOI'O COKa IPU HAarpeBaHWM B Pa3JIMYHbBIX YCJIOBHUAX, a
T.K TIPU XPaHEHUH BAPEHON CBEKJIbI UJIM MPOTPETOrO COKa.
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IIpuGopsl M mocyabl: 4amku (aphopoBble, MeTaUIU-
yeckas TepKa, NHUIEeTKa BMecTUMocThio 10 wmi, mnpoOupku
BMecTUMOCTbIO 400 M1, BoAsiHas OaHs, MUIETKH BMECTUMOCTbIO
5 mu1, yHUBepcanbHask HHIUKATOpHAs Oymara.

PeakTuBbi: 4%-HbIi pacTBOP YKCYCHOM KHUCIIOTHI,
JMMOHHAasl KUCJI0Ta, [IOBAPEHHAs! COJlb.

TexHnka BbINOJHEHUS paﬁoTbI

Bapuant 1. KopHekinyOHH CBEKIIBI IPOMBITh, OYUCTHTH OT
KOXUIIbl. BbIpe3arh W3 KOpHA NEPHEHAUKYISPHO OCH pPOCTa
goMTuK TonmmHOM 10 MM U pa3pesarh ero mo paauycy Ha 3
paBHBIE YaCTH.

Opnun oOpaser MOJIOKUTh Ha PEUIETKY BOJASHON OaHW WM
KAaCTPIOJIU- CKOPOBAapKM M CBApUTh Ha TMapy A0 KyJIMHAPHOU
rOTOBHOCTH (Ha BOAsHOW OaHe - B TeueHwe 40 MuH, a B
KacTproyie-ckopoBapke - 20 mun). J[Ba npyrux obOpasua moJio-
KUTh B (paphopoBbIie YaIIKU U 3aKPHITh YACOBBIMH CTeKIaMHu. [1o
OKOHYAHUHM BapKH 0Opasel] CBEKJIbl MepeHecTH B (GaphopoByIO
yaiky. CpaBHUTh OKPacKy CBEKJIbI CHIPOM U BapEHOM.

OOpazenr BapeHOM CBEKJIbl BBIAEPKAaTh INPU KOMHATHOM
temneparype B TedeHue 2 4. 3a 40 wim 20 MHH 10 KOHLIA
BbIIEP)KMBaHMS (B 3aBUCUMOCTU OT cIloco0a BapKu) MOCTaBUTh
BapHUTh BTOPOI 00pasell CBEeKIbl. [ 0TOBBIN 00pasel mepeHecTy B
dapdopoByro yalKy.

CpaBHUTH OKpacKy BceX Tpex 00pa3ioB cBeKsbl. OTMETUTH
M3MEHEHHE OKPAaCKH BapeHOW CBEKJIbI B MPOIIECCE JBYX4aCOBOTO
XpaHEHUsl, CPAaBHUB €€ C OKpAacKOM TOJIbKO YTO CBapeHHOU
CBEKJIBI.

OcraBiylocs U OYMIICHHYIO CBEKJIYy HAaTEPETh HA METAJLIIN-
YECKOM TepKe U OTKaTh Yepe3 Mapio cok. OTobpaTh NUNETKOM 3
npoObsl coka mo 10 MI W TepeHecTd WX B 3 OJMHAKOBBIE
npoOupku. OIHY W3 HUX TIOCTaBUTh B KHILAIIYIO OaHIO st
nporpeBaHus coka B TeueHue 20 mMuH. CpaBHUTH OKPACKY COKa
CBEXEro U MPOrpeToro.
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[Tporpetslii cox BblAEpKaTh IPU KOMHATHOM TeMmepaType
B TeueHue 2 4. 3a 20 MUH 10 KOHIIa BbIIEP>)KUBAHUSI TIOCTABUThH B
KUIALIYI0 BOJSHYIO 0aHIO BTOPYIO NMpOOYy CBEKOJIBHOTO COKa U
HarpeBaTh €€ B TeX )K€ YCIOBUAX, YTO H MEPBYIO.

CpaBHUMTbH OKPACKy CBEKOJBHOI'O COKa BCEX TPEX MPUTOTOB-
JeHHbIX Mpo06. OOpaTUTh BHUMAaHUE HAa HM3MEHEHUE OKPACKH
IPOTPETOro COKa B IPOIECCE IBYXUYacCOBOIO XPAHEHUS, CPABHUB
€€ ¢ OKPacKOM TOJIBLKO YTO IPOrPETOro COKa.

CnenaTb BBIBOJIBI IO paboTe.

Bapmuanr 2. [Ipocnenuts 3a U3MEHEHHEM OKPACKH CBEKJIBI,
CBApEHHON B TOJKUCIEHHON Cpele MU B BOJAC C J00aBICHUEM
KHCJIOTBI IO OKOHYaHUH BapKH.

OuunIeHHYIO CBEKIIY Hape3aTh JIOMTUKAMH TOJIIUHON 1 MM
u pasmepom 20x20 mMm. OOmas Macca JIOMTHKOB JIOJDKHA
coctaBiaTh 120 r. [ToaroroBiaeHHBIE JOMTHKY PAa3ACIUTh HA TPU
paBHbIe dYacTH. Ha TEXHOJIOTMYEeCKHX Becax OTBECUTh [IBE
HABECKU KPUCTAITIMYECKON JTMMOHHOM KHCIOTHI Maccoil o 0,4 .

B Tpu Xumuueckux cTakaHa BMECTUMOCTbIO 1o 200 M
HaymTh 1m0 110 min Boawsl. B omgun crakan no6asuth 1mo 0,4 r
KPUCTAJUTMYECKON IMMOHHOM KUCIIOTBHI.

Bo Bcex crakanax >KUJKOCTH JOBECTH JO KHIICHHSI. B
KaXKJbId cTakaH IMOMECTUTH 110 40 T IOATOTOBISHHBIX JIOMTHKOB
cBekIbl. OTMETUTh YPOBEHb JKHMJIKOCTHM W BapHUTh JIOMTUKH
CBEKJIBI Tipu ciabom kurneHuu B TeueHue 40 muH. [lo mepe
BCKUTIAHUS JKUJIKOCTH B CTAaKaHBI CIEAYET J100aBUTH TOPSUYIO
BOJLY, JOBOJI1 YPOBEHb KMJIKOCTH JI0 IEPBOHAYAIBHOTO.

[Tocne Bapku B cTakaH, TJ€ JOMTHKH CBEKJIbl BapWIHCh B
BOJIe, J00ABUTH KPUCTATUIMYECKYIO TUMOHHYIO KHCIOTY (0,4 T).

CpaBHUTh MHTEHCUBHOCTH OKpPAacKd OTBapa M JIOMTHKOB
CBEKJIBI TIPH Pa3JMYHBIX yCIOBHsIX Bapku. OOpaTuTh BHUMaHUE
Ha KOHCHCTEHIIMIO MSKOTH CBEKJIbI, CBapEHHOW B BOJE U B
pacTBOpe TUMOHHOM KUCIIOTBHI.
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CI[CJ'IaTB BBIBOJbI O BJIMSHHNU I[O6aBOK JIMMOHHOM KHCJIOTBI
B HadaJiCc WU IO OKOHYAHWH BApKW CBCKJIbBI Ha WHTCHCUBHOCTH
OKpaCK1 U KOHCUCTCHI IO MSKOTH HOCJIC,I[Heﬁ.

BapuanTt 3. CBexily OYHMCTUTH OT KOXHIIbI, HATEPETh Ha
MEJIKOM TEepKEe M OTXKATh COK YEepe3 Mapil B MEPHBIM CTakaH.
3aTtem pa30aBUTh COK C BOAOW B COOTHOIICHUH 1:4.

[ToaroToBUTH TPOOMPKM C COKOM M HArpeBaTh WX Ha
KUIISIIEH BOASIHOW OaHe B TEYEHHME BpPEMEHH, yKa3aHHOTO Ha

Tabimue 2.12.
Tabmnuua 2.12

KoMIToHeHTHI 1 Howmepa npobupox

TIPOJIOJKATETEHOCTh
HarpeBaHmst 11 2] 3 4 5] 6| 7| 8 10
OnpiT 1
Pa3baBiieHHBI# COK, 5| 5 5 5 5 5 5 5 5

M

Bpewst marpesams, | o | 5 | 4| 6 | g | 10| 12| 14 18

MHH 6
OnpIT 2

Paz0aBineHHBI COK,

MII

Bopa, mn 3 13| 3 3 313|313 3

Bpews warpesanus, | | 5 | 4 | 5 | g | 10|12 |14 18

MUH 6
OnpIT 3

Pa3baBiieHHBII COK,

MII
B

0J1a, MII 1 1 ) ) 3 3 2 2 - -
VYKcycHast Kuciora, ) ) 1 1 . . 1 1 - -
MII

Bpewms HarpeBanus, ol 2! ol 20! ol 20! o1l 20
MUH

152



[To oxoHUaHMM HarpeBaHusi MPOOMPKU Ccpa3y OXJAAUTh
BOJONPOBOAHOM BOAOW M IIOCTABUTh B IUTATHB II0 IOPSAKY
HOMEPOB.

BusyanbHO cpaBHUTBH OKpacKy COKa B HUX U CIENaTh
BBIBOJIBIL:

- B npoOupkax ot Ne 1 1o Ne 10 B onbiTax 1 U 2 OTMETUTD,
KaK BJIMAET IPOJOLKUTEIBHOCTD HarpeBaHUs;

- B MpoOupKax mnoa ogauM Homepom (1-1, 2-2 u T.1.), HO B
onbITax 1 M 2 OTMETUTH BIMSHUE KOHLECHTPAUUU ITUTMEHTOB Ha
YCTOMYUBOCTH MPH UX TEIUIOBOH 00paboTKeE;

- B ONBITE 3 CPaBHUTb OKPACKY COKa B HEUTPAJIbHOU MU
KHUCIIOW cpenax N0 U Iocie HarpeBaHMsl, OTMETUTb BIIUSHUE
KOHIIEHTPALlUU COKa,

- B BBIBOJIAX OTMETHUTH, Kakue (aKTOPHI, CIIOCOOCTBYIOIINE
COXPAaHEHHMIO OKpPAacKd CBEKOJBHOIO COKa, IPUMEHAIOT B
KYJIMHAapPHOU IPAKTHKE.
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I''TABA 4. UBMEHEHMUSA TPOAYKTOB ’KUBOTHOI'O
MMPOXOXKJIEHUA ITPU KYJTUHAPHOU OBPABOTKE

PaGora Ne 13. Mukpockonusi npenaparoB ChIPbIX U BapeHbIX
MBI TOBSIZKbel Tyl

KynrnapHoe HCnoib30BaHUE pa3IMYHbIX YaCTEN TOBSKbEN
Tyl (3kapka, Bapka, TyIIEHHE B HATYpaJlbHOM BHUJE WM >KapKa
1ocjae M3MeNb4YeHUsI Ha MACOPYOKe) 00YyCIOBICHO KOJINYECTBOM
COEIMHUTENIBHON TKAHU B MYCKYJIaX U CJIIOKHOCTBIO €€ CTPOCHHUS.

CopnepxaHue COEAMHUTEIbHOW TKAHU B MBIIILAX U THIPO-
TEPMHUYECKasd YCTOMYMBOCTh KOJUIAN€HOBBIX BOJIOKOH B HEH
3aBUCAT OT psAa (QakToOpoB: BUJA, MOPOJbI, XO3SHCTBEHHOI'O
Ha3HAY€HHMs], 1M0JIa KUBOTHBIX, UX BO3pACTa, YCIOBUW KU3HU U
NUTAHUS, WHTCHCUBHOCTH pPa0OTBl, KOTOPYIO TPOU3BOIST
MBIIIIBl TPU KU3HU KUBOTHOTO, U T. M. Uem Oonbiie ObLIN
Harpy>kKeHbI MBIIIIBI, TeM OOJIbIIEe B HUX COCTUHUTEIHHON TKaHH
U ciloxHee ee MOp(OJIIOTUYECKOe CTPOCHHE, TEeM TpyJaHee
NEPEXO/IUT KOJUIareH B TJIIOTUH NPHU TEIIOBOM 00pabOTKe U TeEM,
CJIEIOBATENIbHO, MEJUIEHHEE PA3MATYAETCs MsICO.

B pesynbpraTe mepexoaa KojulareHa B TJIIOTUH THCTOJIOTHU-
yeckas CTPYKTypa MBI, U OCOOEHHO IMpPOCIOEK NEepUMHU3US,
3aMETHO U3MEHSEeTCs.

Ileap paGoThl - 03HAKOMUTHCS C TUCTOJIOTMYECKUM CTpOE-
HUEM pa3IUYHBIX MBI TOBSKbEH TYIIM U C H3MEHEHHUSIMHU
COEMHUTENIbHOTKAHHBIX MPOCIOEK MPU TEIIOBOM 00paboTKe Ha
MOCTOSIHHBIX THUCTOJIOTHUYECKUX Mpenaparax, H3TOTOBIEHHBIX
CHEUAINCTaMU-TUCTOJIOTaMHU.

Ipudopbl. MUKpPOCKON C OCBETUTEIEM M PHUCOBAIBHBIM
anmapatom (puc.2.10).

TexHuka BbINOJTHEHHUS PadOThI

21.]'[5[ MHUKPOCKOIIUPOBAHUA CICAYET B3IATb I'OTOBBIC T'MCTO-
JIOTUYCCKUC IIpCliapaTbl M3 [IBYX yacTell TOBSDKbEH Tymm -
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HEXHOUW (BBIpE3Ka, TOJICTBIM WJIM TOHKHW Kpal) M IKECTKOU
(Hapy>KHasi 9acTh 33 JHEH HOT'HM MJIU TOJISAIIKA).

PaccmaTtpuBasi mpoJosibHBIE U TOMEPEYHBIE CPE3bl IPHU
YBEJIMUEHUU 7X8, COMOCTABUTH KOJUYECTBEHHOE COOTHOIICHHE
MBIILIEYHBIX BOJIOKOH U COEAMHUTEIbHOTKAHHBIX IPOCIOEK B
Pa3HBIX MBIIIIAX, CJIOKHOCTh IUICTECHHS KOJUIATCHOBBIX MTYYKOB B
NepUMM3UHM, a TaKXKe XapakTep HW3MEHEHUsS NepUMU3USI B
BapCHBIX MBIIIIIIAX.

IIpn yBennuenun 7x40 MoMECTUTH B IOJIE 3pEHUS XapakK-
TEPHBIN JUIS JAaHHOTO, Cpe3a YIacTOK (JIOJDKHBI OBITh BUJIHBI MbI-
[IEYHBIC BOJIOKHA W MPOCIONKH NEPUMHU3HS) U 3aPHCOBATH €T0 C
MOMOIIBI0 PUCOBAIBHOTO ammapata. Ha pucyHkax 0003HA4uTh
9JIEMEHTHl CTPOEHHUS MBIIIEYHBIX BOJOKOH U TMEPUMHU3UA
(puc.2.11).

Ornucath pa3iuyre B CTPOCHUH MYCKYJIATypbl HEXXHBIX H
rpyOBIX YacTel Msca U U3MEHEHUE IICPUMU3HS TIPH BapKe.

Puc. 2.10. I'ucrojioruyeckue npenapaThbl CIPbIX 1 BAPEHbIX MbILIL
ropsokbeil Tymu (yBeanuenue 10x40): nonepeunsblie cpe3bl BbIPe3KH
(BBepxy) M IPOAOJILHBIE CPe3bl MOJYCYX0KUJIbHOI0 MYCKYJIa (BHH3Y):

1- npocnoﬁka nepumusust,; 2 -yuacmiKu nepumususl, 3anojaHeHHble AIOMUHOM,
3 - Mblueunoe 8010KHO
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Puc. 2.11. MUKpPOCKOI, OCBETHTEIb H PUCOBAJILHBIN anmapaT
(cnipaBa HaneBo)

Muxkpockon. 1 —wmamue; 2 — my6ycooepaicamenv, 3 — MUKPOMEMPUUECKUL
8UHM, 4 — Makpomempuyeckuti eunm,; 5 — myoyc, 6 — okyisp, 7 — peoiveep;
8 — obwexmus, 9 — npeomemuviti cmoaux; 10 — 3asxncumoi; 11 — pviuae
ouagpazmol kondencopa; 12 — kondencop; 13 — zeprano,; 14 — eunm
xonoencopa. Oceemumenv OU-7: a — mpancgopmamop, 6 — pyuxa
peocmama, 8 — bIKIIOUAMeNb,; 2 — NOOGUNCHOU NAMPOH C IAMNOT, O — KOPNYC;
€ — 3aXCUMHASL 2aTKA; JIC — CMOUKA UWMAMUSd, U — COCOUHUMENbHASL NIAHKA, K
— OCHOBAHUE WMAMUBA, 1 — pblua2 Ouagppazmul.

Pucosanvrvuii annapam PA-4: | — xomymux; || — eunm xomymuxa;

Il — cexmop co ceemopunvmpamu; IV — omxuonas eonosxa; N — wmanea;
VI — sepkano,; VIl — bapaban co ceemogunompamu.
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PaGora Ne 14. Bansinue npoaokuTeIbHOCTH BApKU U
peakuuu cpeabl HA IECTPYKLIMIO KOJIJIareHa

B mporecce TexHomorndeckor o0paboOTKU OEIOK COeTUHU-
TEJIbHOM TKaHM KOJUIAT€H M KOCTHOM TKaHM OCCEUH IIOJ
BO3JCICTBUEM TEIUIa M BOABl IOABEPraeTcsl JAeHATypaluu U
JECTPYKLUU ¢ 00pa30BaHUEM BOAOPACTBOPUMOIO TJIFOTHHA HIIU
JKeJlaTuHa.

CreneHp AECTPYKIMM TEM BbIIIE IPU IPOYUX PABHBIX
YCIIOBUSIX, YEM BBILIE TEMIEpaTypa BapKu B BOJE U AaKTHUBHAs
KHUCJIOTHOCTh cpelbl. Ha pecTpyKuuio KoJjulareHa OKa3bIBaeT
BIIMSIHUE U MTPOJOJKUTEIbHOCTD BapKU.

[TpuMeHeHHEe aBTOKIJIABOB JAJIsi BapKH KOCTHBIX OYJIOHOB,
HCIIOJIb30BaHUE KHCIBIX IMPOJYKTOB (TOMAT-IIOpPE, CyXO€ BHUHO,
KBaC) HpPU TYIIEHUH Msca 3HAYUTEIBHO COKPAIIAIOT IMPOJOII-
JKUTEJILHOCTH TETUIOBOM 00pabOTKH.

Llesab paGoTbl: IPOJIEMOHCTPUPOBATH BIUSHUE MPOJOIDKU-
TEJIbHOCTU BapKH U KUCJIOTHI Ha CTENEHb JECTPYKIIMU KOJUIareHa.

B pesynbrare npoBeacHUs 3aHATHI CTYAEHT JOJDKEH 3HATh:
XapaKTEpUCTHKY U CTPOCHUE OEIKOB MBIIIECYHON U COETUHUTEIb-
HOW TKaHed, n3MeHeHHe OeNKOB MPOAYKTOB >KHBOTHOI'O IPOMC-
XOXKIEHHSI TPU TEIUIOBOM 00pabOTKe; CYHUIHOCTh JECTPYKIUHU
KoJIJIareHa, TEXHOJIOrn4deckre (akTopsl, BIUSIOIINE HA CKOPOCTh
nepexo/jia KoJulareHa B INIIOTHH, METOJIUKY OIpPENETIeHUs] KOJIU-
4ecTBa MIFOTHHA, U3BJIEYEHHOT0 U3 MPOOBI MACONPOILYKTOB HOCIE
UX TEIJIOBOM KyJMHApHON 0OpaOOTKH; YMETh: CBApUTh OYIbOHBI
Y TOJTOTOBUTH UX JJIS UCCIIEIOBAHNUH, ONPEIEIINTh COJIEPKAHUE
CyXUX BeIIeCTB B OyiboHE pedpakTOMETPUUYECKHUM METOIO0M,
BBINOJIHUTH PacueThl, CeNaTh BHIBOJIBI IO padoTe.

O6opynoBanue, NpuOOPHI U MOCyAA: KOJIOBI KOHUUYECKHE
Ha 300 mi1 ¢ 0OpaTHBIMH BO3YLIHBIMH XOJOIMIBHUKAMH (3 1IT.),
ko106l koHHYeckue Ha 200 mut (3 mT.), MEpHBbIE LMIMHIAPHI Ha
100 M (3 mT.), BopoHKM (3 mT.), BaTa TUTPOCKOMHYECKas,
pedpakrometp (Mapku PITY).
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[TocnenoBaTenbHOCTh BHIMOIHEHUS pAOOTHI:

- CYXOXWIbHBIE TUICHKH TOBSIUHBI HW3MEIBYUTh HA
MSCOPYOKe MIIM MEJIKO HapyOUTh peOepHbIC KOCTH;

- oroOparb Tpu MNpoObI MO 25 T, €ClAM HCHIONb3YITCA
TUIEHKH U 110 50 T, eclu UCTIONb3YIOTCSI U3MENIbUEHHBIE KOCTH;

- pOOBI MEPEeHECTH B TPH KOHUYECKUE KOJOBI €MKOCTBHIO
300 mut;

- €CJIM MCTIONIB3YIOT TUICEHKH, TO B JIBE KOJOBI NPWJIHTH IO
50 mu1 BOZIBI, @ B TPETHIO - 45 M1 BOZIbI U 5 MJT 6%-HOI TMMOHHOM
KHCJIOTHI;

- €CJIM MCTIONB3YIOT KOCTH, TO B IB€ KOJIOBI MPUIIUTH 110 150
MJI BOJIbI, a B TPETHIO - 135 M1 Boabl v 15 M1 6%-HOM TUMOHHOM
KHUCIIOTHI;

- KAy KoJOy COeIMHUTDH C OOPATHBIM XOJIOAUIBLHUKOM,
BOJY JIOBECTU [I0 KUIIEHUS U BapuTh OyIbOH MpPH CIadOM KH-
neHuu 1 yac B nepBoii U TpeThell Koiide, 2 yaca BO BTOpPOH KoJIOe;

- KOJOBI OTCOEAMHHUTH OT XOJIOAWJIHLHUKOB, TOpSYHE
OyJIbOHBI TOJTHOCTHIO CIIUTH Y€pe3 BOPOHKY B MEPHBIC LUIHHIPHI
U 3aMEPUTh UX 0OBEMBI;

- OyJlBOHBI OXJIAZAWThH, MPOPHUIBTPOBATH YEpe3 BaTy U JIO-
BECTH JAMCTHJUIMPOBAHHOW BOJOH N0 oObema 50 mi, ecnu uc-
MOJIb30BAJIM CYXOXKWUJIbHBIE IUIGHKM U 1o 150 mn, ecnu -
M3METbYCHHBIE KOCTH;

- B KaXIOM OyJIbOHE ONPENEIUTh COJIEpPKaHUE CYXHX
BEIIECTB pe(hPaKTOMETPHUUECKUM METOJIOM;

- KOJMYECTBO TIUIIOTMHA, W3BJICYEHHOTO W3 IMpoOBl B
IPOIIEHTaX K Macce MpoObl, ONpeienuTh o hopmyie:

X:O,7-;1-y
A

rae 0,7 - 7075 TIIFOTHHA B CYXUX BEIECTBax OyIbOHA,
Il - CoJIep:KaHne CyXUX BelecTB B OynboHe, %;
y - 00beM OyiIbOHa, MIT;
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J1 — HaBecka mpoOBwlI, T.

Pesynbrathl nccnenoBanuii cBectu B Tabumiy 2.13.
Tabmmua 2.13

HpOL[OJ'DKI/ITe.TH)HOCTI) B yCJI0BUA

Komnuectso rimtoruna, %0
Bapku OyJIHOHOB

OJIMH 4Yac

JIBa yaca

OnuH yac ¢ J00aBIEHUEM KUCIOTHI

Crnenatp BBIBOJIBI 110 padoTe.

Padora Ne 15. [lepopmanusi coeIMHUTEIbHOM TKAHU
BCJIE/ICTBHE TEIJIOBOH JeHATYPAllUM KOJLJIareHa

CkerneTHasi MyCKyJIaTypa TEIUIOKPOBHBIX KUBOTHBIX U PBIO
MpEeJICTaBIsIeT COOOM COBOKYIMHOCTh IMYYKOB MBIIIEYHBIX BOJIO-
KOH, CBSI3aHHBIX B €/IMHYIO CTPYKTYpPY NPOCIOMKaMHU COEIUHU-
TEJIbHOMN TKaHHU.

KomnareHoBbIE BOJIOKHA MOCIEAHEN TIPH MOBBIIIEHUN TEM-
NepaTypbl IEHATYPUPYIOT, T. €. PE3KO YKOPAaYMBAIOTCS U YTOJIIA-
IOTCsI, IPUYEM CHJIa cykatust nocturaet 10 Kr/cM?.

Jlenarypauuss KoJUlareHa B CBOKO O4YEpElb BBI3BIBAET
COKpallleHue U J1e(hOpMallMIO0 MBILII] U BHIIIPECCOBBIBAHUE M3 HUX
AKHUJIKOCTH, KOTOpast 0CBOOOKIAeTCsl IPU TEIUIOBOM JIeHATypaIiu
MBbIIIEYHbIX OenkoB. IIpu 3TOM Macca MbIIII] yMEHBIIAETCS Ha
20-40%.

Cremnenpb cxaTusi U xapaktep JaedopMalliid MYCKYIaTypbl
BCJIE/ICTBUE JIEHATypalMy KOJulareHa 3aBHCAT OT COZIEpKaHHs
KOJJIar€Ha, CJIOXHOCTU CTPOEHHUS U IUIETEHUS €ro BOJIOKOH B
COEIMHUTEIBHOTKAHHBIX MPOCIIONKAX.

KonnareHoBble BOJIOKHA PhIO U TEMJIOKPOBHBIX KUBOTHBIX
JICHATypUPYIOT MPH Pa3IMYHBIX TEMIIepaTypax, 4To 00YCIOBIECHO
pa3ianyreM UX XMMHYECKOro U MOP(OJIOTHYECKOT0 CTPOEHUSI.
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Heab padoThl - NPOCHEAUTH 3a CTENIEHBID YKOPOUYECHHS U
XapakTepoM JeGopMaluu MpenapaToB COCAMHHUTEIBHON TKaHU
pBIOBI M TOBSDKbETO Msca. B kadecTBe MOCIENHHUX MOXKHO HC-
MOJIb30BaTh CHATYIO C TYIIKA PBIOBI KOXY W 3a4UIICHHYIO
IJIEHKY 3MUMU3HS TOBSIKBETO Msica.

TexHuKa BbINOJHEHUS pad0ThI

W3 snuMu3us TOBSHKBUX MBI U PHIOBEH KOXKM BBIPE3aTh
1o oaHou mojocke nuuHoM 10 cm u mumpunoit 1 cm. K koHuam
HIOJIOCOK NMPHUKPENUTh KaHIEISIPCKUE CKPENKH M coOpaTh mproop
JUI WCTIBITaHWS, KaK IMOKa3aHO Ha cxeme (puc.2.12). Hwxuue
KOHIIBI 00Pa3I0B JOJKHBI KacaThCsl THA CTaKaHa.

Puc.2.12. Cxema mpu6opa 115 onipeieJIeHNs TEMIEPATYPbI JeHATYPALHH
KoJLIareHa
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Me,[[J'ICHHO Harpesas BOAY B CTaKaHE, OTMETHUTH HAYaJIbHYIO
TEMIIepaTypy A€HAaTypalUy 110 MOMEHTY OTPbIBA HIDKHUX KOHIIOB
ITI0JIOCOK oT JHa CTaKaHa n KOHCUYHYIO TEMIIEPATYPY
JEHATYpaluH, KOTJa 00pasiibl MepecTaHyT COKpamaThes. PrIObIO
KOXY SMUMHU3 NN BBIHYTH U3 CTaKaHa U 3aMCPUTh UX NJINHY.

Jlannble HaOMIOeHUS cBecTH B Tabnuie 2.14.
Tabmuua 2.14

ITokazarenu Pri0Obst kOxa DNUMU3HN
JmHa 06pasIoB 10 HarpeBaHMs, CM
Temmeparypa Hagasa YKOPOUCHHS
Temmeparypa MaKCHMaJIEHOTO YKOPOUYCHHUS
JimHa IporpeThIX 00pasnos, cM
Ykopouenue, %

PaGora Ne 16. Bausinue peakuuu cpennl (pH) Ha usmenenne
BeTa Msica MPH BapKe

LIBeT cpiporo msica OOYCJIOBJIEH B OCHOBHOM HaJM4HEM
XpoMonpoTenia, Muorsio0enuHa u ero aepusatos. [1o crpoenuto,
MUOTJI00eNUH OJM30K K TeMOrJoOMHY T.K B COCTaB TOrO U
JPyroro BXOJAT Ipymna reM u 0eiok riioOuH (B remoriaoouse 1
MOJIEKyJia TJIOOMHA CBsi3aHa ¢ 4 TeMamH, a B MUOTJIoOMHE Ha 1
MOJIEKYJy TIJIOOMHA HpUXOAUTCS Toibko 1 rem). PasHuma B
AMUHOKHUCIIOTHOM cOCTaBe OEJKOBBIX yacTel He3HauuTelbHa. B
CBIPOM MsICE€ B COCTaB I'€MO BXOJUT B OCHOBHOM JBYXBaJICHTHOE
kene3o. [Ipu TerioBoi oOpaboTke Msica OeloK TJ0OMH MEHSIET
dopMy, a JABYXBAJCHTHOE Xele30 B TE€MO OKHUCISIETCS [0
TPEXBAJIEHTHOTO. [ €eMOBBIIf MUTMEHT, B COCTaB KOTOPOT'O BXOJUT
TPEXBAJIEHTHOE JKeJIe30, BeJIeT ce0sl KaKk MHAUKATOP:

B HeliTpasibHON W B CIIa0OKHCIION cpene MMeeT KOpHu-
HEBYIO OKpPAacKy, a B IIEJIOYHOH - KpacHYyI0. ByiaboH, cBapeHHBbII
U3 CBEXKETO Msica, MOTYYEHHOTO MPH yOOe 37J0POBBIX JKUBOTHBIX,
UMeeT caboKHUCTYIO Cpeay.
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Bennuuna pH msca koctHoro O0ynbpoHa konebnercs ot 6 1o
7; pH cBeXHX KOCTHBIX OYJIIbOHOB HECKOJBKO BBIIIE - OT 6,8 110
7,3. OObIYHO BapeHOE MSICO OKpALIMBACT B Pa3IMYHbIC OTTEHKHU
CEpO-KOPUYHEBOIO 1IBETA B 3aBUCUMOCTU OT COAEPKAHHUSI MHO-
robuna. [Ipu casure peaxkiuu cpeiabl OyJIbOHOB B HICTIOYHYIO
CTOpPOHY, BBI3BAaHHOM HAUMHAIOLIUICA THWIOCTbIO, BO3MOXKHO
MOSIBJICHHE PO30BATHIX OTTEHKOB BAPEHOI'0 MsiCa.

Heap padorbl: [IponeMoHCTpUpPOBaTH BIMSIHUE PEAKLUU
Cpelbl Ha U3MEHEHHUE 1[BeTa BapEeHOro Msica.

IIpubopsl U nocyabl: 6 YaCOBBIX CTEKOJ, 7 XMMHUYECKUX
CTaKaHOB, 6 HarpeBaTeIbHBIX TPUOOPOB.

PeakTuBsi: bukapOonat HaTpus B opoiike, 10 % pactBop
YKCYCHON KHCJIOTBHI, MHIUKAaTOpHas Oymara, CHHsSISI JIAKMYCOBast
Oymara.

TexHuKa BbINOJHEHUSI Pa0d0OTHI

Ha TexHOXMMHUYECKHX BecaX OTBECUTh 6 KYCOUYKOB Msica IO
40 r. B mHnaBecku. IlonokuTh KyCOUKM MscCa, B KaXKIbIe
XMMHYECKHE cTakaHbl 3aauTh 1Mo 100 M1 Bomo#. 3aroToBUTH B
HaBecke nmutheBoit coanl 0,1; 0,3; 1; 2; 10 r. Ctakansl HOMepaMu
2,3,4,5, 6 COOTBETCTBEHHO J00aBUThL HAaBECKHU COAbl. B crakaH
Ne 1 6e3 coapl - cnyxut KoHTposeM. [loAroToBineHHbIE TakKUM
o0pa3oM 00pasibl Msica BapUTh MpH cIabOM KUIEHHH B CTaKa-
HaxX, HAKPBITHIX YacCOBBIMH CTekjgamMu. [Ipu BbIKMIIAaHUU OyIib-
OHOB, J00aBIAIOT Tropsyylo BoAy. OTMeuaroT I[BET KYCOYKOB
BapeHoro msca u OyiaboHOB. OtMmedaroT T.k pH OyiboHOB ¢
MOMOIIbI0 WHIMKATOpHOUW Oymaru. Pesymbrartel oopmisioT B
Buie Tabmmue! 2.15.
Tabuma 2.15

e KonnuecTtso H IIBet BapeHOIO IlBer n
- cozbl P MsICa CHAPYXKU M HA | IIPO3PAYHOCTH
CTakaHa OyJTHOHOB
(NaHCQO3) paspese OynboHa
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OnauH U3 KyCOUYKOB BapEHOTO Msica C aHOMAaJIbHOM OKpacKoit
elle TOPSYUM IMEPEeOXKUTh B CTAaKaH C Topsyed TUCTUILIUPO-
BaHHOW BoJoM u mnpuwimBaTh 10%-HBIM pacTBOp YKCYCHOM
KHCJIOTHI 10 CJTa00KUCIION peaklny.

OTMeTuTh BIMSHHE pEAaKIUH Cpelbl Ha MPO3PAuHOCTb
OynboHAa.

Padora Ne 17. Biusinue pa3jnyHbix GaKTopoB Ha
NpeBpalleHne KOJJIareHa B INIIOTHH

B mporecce TexHomorndeckoir 00paboTKH OEI0K COeTUHM-
TEJIbHOM TKaHM KOJUIAT€H M KOCTHOM TKaHUM OCCEUH IOJ
BO3/JCICTBUEM TEIJla M BOJbl IOABEPrarOTCs JACHATypaluu U
Jie3arperaiuy ¢ 00pa3oBaHMEM BOJOPACTBOPUMOIO INIFOTHHA WU
xenatuHa. CTeneHp JAe3arperaMd TEM BbILIIE IPU IPOUYMX
pPaBHBIX YCIIOBHMSX, 4YEeM BbIIIE TeMIlepaTypa Bapku B BOJE U
aKTHUBHAs KUCJIOTHOCTb CPEJIbI.

[TpuMeHeHHe aBTOKJIABOB JAJISi BapKH KOCTHBIX OYJIbOHOB,
HCIIOJIb30BaHUE KHCIBIX MPOAYKTOB (TOMAT-IIOpPE, CyXO€ BHUHO,
KBaC) IpU TYLWIEHUH Msca 3HAYUTEIBHO COKPAIIAIOT MPOIOJIKHU-
TEIbHOCTh TeII0BoH o0paboTku. OOpaboTka Msica MapuHAAAMU,
COJIepXKAIUMH JIMMOHHYIO, BUHHYIO MJIM aCKOPOMHOBYIO KHCIIO-
Ty, TO3BOJISIET MOJIYUYUTh >KapeHbIE W3JETHUS YIAOBICTBOPUTENb-
HOT'O KauecTBa M3 YacTel rOBsKbeH TyIIH, KOTOpbIE OOBIUYHO IS
JKapeHbs HE UCTIOIb3YIOTCS.

Ieap padoTsl - NPOAEMOHCTPUPOBATH BIMSHHUE TEMIIEpa-
Typbl BapkM M KHCIOTHI Ha CTENEHb Iepexoja KoJulareHa B
TJIIOTHH.

O6opynoBanue u nocyaa. Konoer koanueckue Ha 300 mu
C OOpaTHBIMH BO3AYIIHBIMU XOJOAMJIBHUKAMHU; KOJOBI KOHH-
yeckue Ha 100 mut; mepHble nuauHAps! Ha 100 Mur; BOpOHKH; BaTa
TUTPOCKONIUYECKast; pepakToOMETp; KaCTPIOJIsi-CKOPOBapKa.
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TexHuKa BbINOJHEHUS pad0ThI

CyXOXWIIbHBIC TUICHKH, TIIOTYYCHHBIE TIPH 3a4HCTKE
TOBSIIUHBI, OCBOOOIUTH OT IpUpe3ed Msica M MPOMYCTUTh Yepe3
Msicopyoky. OtobpaTh Tpu TpoOkI 10 25 T U MEPEHECTH UX B TPU
KOHHYECKHE Ko0bl eMKkocThio 300 mi1. B aBE KOJIOBI IPHUINTH 1O
50 M1 BOAIBL, @ B TPETHIO - 45 Mul BOJIbI M 5 Ml 6%-HOW TUMOHHOM
KHCIIOTBHI.

[TepByto U TPeTbIO KOJOBI COENUHUTH C OOPATHBIMU XOJO-
JTUIBHUKAMH, BOJLy HArpeTh A0 KUMEHUsS U BapUTh | 4 MpU OYEHb
cimabom kuneHmd. KojaObl OTCOCOUHHTL OT XOJOIUIBHUKOB,
ropsiurie OyJIbOHBI MOJHOCTHIO CIUTH Yepe3 BOPOHKY B MEPHBIE
MWIMHIPBl U 3aMEPUTh WX OO0BEMBI. BYIbOHBI OXJIATUTH, MPO-
bunbTpOBaTH Yepe3 BaTy U ONPEACTUTH B KaXJAOM COJAEpKAHHE
CYXHX BelecTB pepakromerpom mapku PJI wim PJTY.

Bropyto kon0y 3akpbITh mpoOKoOW ¢ HEOOJIBIIUM BEpPTH-
KaJbHBIM OTBEPCTHEM, IMMOMECTUTh B KACTPIOJIFO-CKOPOBAPKY U
BapUTh B Hel | U mpu odeHb c1abOM MapeHUH NPEAOXpPaHU-
TETBLHOTO KJjamaHa. 3aTeM COpPOCHTh JaBlieHHWe, OCBOOOIHTH
KPBIIIKY, BBIHYTh KOJOY W Jajee MOCTYMUTh TaK, KaK OMHCAHO
BEIIIIC.

Kpome CyXOXUIBbHBIX TUIEHOK, B pabOTe€ MOXXHO HCIOIb-
30BaTh MEJKO HapyOJIeHHbIE peOepHbIE KOCTH.

KonuuecTBO TIIIOTMHA, W3BJIEYEHHOTO W3 TMPOOBI B
MPOIIEHTAaX K Macce MpoObl, OMPENESIoT 1o hopMyIie

X — 0,7-a-V
m

rae 0,7 — nonst TIIOTHHA B CyXHMX BellecTBax OYyJIbOHA;

@ — COJIep)KaHUE CYXHX BEIICCTB B OyJILOHE B IMPOIICHTAX;

V — 06beM OyibOHa, MIT;

M — Macca HaBecKa Mpoowl, T.

Crenatp 3aKiro4eHue mo padote.

PaboTy MOXHO BapbHpOBaTh, H3MEHSS TPOIOKATEIHHOCTh
BapKH, )KUJIKOCTHBIA KOAPPUIIUEHT U KOJTHMUECTBO KUCIOTHI.
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I''TABA 5. U3SMEHEHUE COAEP)KAHUA BUTAMUHOB
N IINIEBBIX TOBABOK B ITPOIIECCE
KYJIMHAPHOI OBPABOTKHA

BuTtamuHbI UrparoT BaXKHYK OHMOJOIMUYECKYIO POJb B JKU3-
HU yenoBeka. [loaromy ¢u3nonornyeckn 000CHOBAaHHBIE HOPMBI
HOCTYIUIEHUS. BUTAMHUHOB B OPIraHU3M JIOJDKHBI OBITh I'apaHTHU-
poBaHbl. OCHOBHBIMU HMCTOYHHMKAMU BUTAMUHOB SIBJIIETCS IIPO-
NyKThl nuTaHusd. OfHaKo KyJIuHapHas 00paboTKa MPOAYKTOB, KaK
IIPABUJIO, BBI3BIBAET pa3pylIEHUE BUTAMHHOB, CHIKAsl MMULIEBYIO
HeHHOCTh nuiy. CTeneHb pa3pylIeHus: 3aBUCUT OT MPHUPOJbI U
CBOMCTB TOrO MJIM MHOTO BUTAMHUHA, IPUEMOB MEXAHUYECKOU U
CHoco0O0B TEIUIOBOW KyJMHApHOW 0OpabOTKH MPOJIYKTOB, YCIIO-
BUH W TPOJOJDKUTEIBHOCTH XPAaHEHUS M peann3anuu moirydad-
PHUKATOB ¥ TOTOBOM MUIIH.

HaunbGonee BblpaxxeHHBI U3MEHEHMSIM IIOJIBEPTraeTCsl BUTA-
MuH C (ackopOMHOBasl KHUCJIOTa) KaK B MPOLECCe MPOM3BOJICTBA
OJiro1, TaKk U MpHU JaJbHEHIIEM XpaHEHUH, OCOOEHHO IIPH BBICO-
KuX Temreparypax. CreneHp paspymieHus ButamuHa C mpu Ky-
JUHApHOM 00paboTKEe 3aBUCHUT OT MHOTIMX (DaKTOpOB, €ro Hc-
XOJIHOT'O COZEpaHMUs B OBOIIAX M IIOJIAaX, COOTHOIIEHUS BOIBI U
IPOAYKTa (U1l BAPKH, MPUITYCKaHMsI), CKOPOCTH (TEMIIbl) UX Har-
peBa, MPOJOJDKUTENBHOCTH TEIIOBOTO BO3AECUCTBUSA U XPAHEHUS
TOTOBOM MUILM, IPUCYTCTBUS PA3IMUHBIX BELIECTB, YCKOPSIOUINX
IIPOLIECC pa3pyILIEHUs, a TAKIKE OT PEAKLUU CPEMBI.

[Tpu usrotosneHuu noiayhadpuKaToB, OO U KYJIHUHAPHBIX
U3Jenuil creayeTr NMPUMEHATh CHOCOoObl W MpHeMbl 00pabOTKH
MPOJYKTOB, MAaKCUMAJIbHO O0ECIEUNBaIOIINE COXPAaHHOCTh BUTA-
MHUHOB U PEAJIN30BATh UX CBEXEIPUTOTOBICHHBIMHU.

OpnHako Ha MPAKTHUKE YacTO MPUXOAUTCS XPaHUTh FOTOBbIE
ropsiupe OJ0fa 10 MOMEHTa UX pealn3alud B TEUeHHE HEKO-
TOpOTO BpeMeHU. bitoga XpaHAT Ha MapMmHTax, MOAJEPKU-
BalOLMX TEMIIEpATypy ropsdyux cynoB He Huxke 75°C, BTOpBIX
omon - He Huxke 65°C. JlomycTUMBIM CPOK peanu3ali roTOBOM
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NUINM Ha OPEANPHUSATHAX OOLIECTBEHHOrO NMTaHUS - 2 daca.
BwMmecre ¢ TeMm, naxke OTHOCUTEIBHO HEOOJIBIION CPOK XpaHEHHS
OJII0]] B TAKUX YCJIOBUSAX, COIIPOBOKIAETCS YMEHbILIEHHUEM KOJIU-
YECTBEHHOI'0 COJEpKaHus B HUX BuTamuHa C, T.e. CHM)KEHUEM
NUILEBON IEHHOCTH MUILH.

Padora Ne 18. CraamiiHoe onpeeseHHe Coep:KaHUS
BuTauMHa C B CBIPBIX M BAPEHBbIX OBOLIAX M B OBOLIIHOM CyIle

Heab padoTsl: onpeaenuTh KOJIMYECTBEHHOE COAEPKAHUE
ButamrHa C B CHIPBIX U BAPEHBIX OBOIIaX. Y CTAHOBUTH CTEIEHb
pa3pyuieHuss B HUX BUTamMuHa C MOJ BO3JEUCTBUEM TEILJIOBOM
00paboTKH. YCTaHOBWUTH JMHAMUKY CHIDKeHUS C-BUTAMHHHOUN
AKTUBHOCTH OBOIIHOTO ON0Ja B TMPOIECCE €ro XpaHEeHHs B
ropsiueM COCTOSIHUH.

B pe3ynbprare npoBefeHue 3aHATUS CTYACHT JOJDKEH 3HATh:
cBoicTBa BUTamMuHa C, KOJMYECTBEHHOE €TI0 COJIep)KaHUE B pas-
JUYHBIX MPOAYKTAX M XapaKTep MU3MEHEHHUs B Ipoliecce Mmexa-
HUYECKOW 00pabOTKH CBIPhS, MPOU3BOACTBE U XpaHEHUH OO,

YMeTh: 0000IUTh NEKIMOHHBIA W JTUTepaTypHBIA Mate-
pHYai o TeMe; MPOBECTH IKCIIEPUMEHTAIBHBIE HCCIEOBAHUS 110
OTIPEICNIEHUI0 KOJIMYECTBEHHOTO COJEpKaHUsSI acCKOPOMHOBOM
KHCJIOTHI B CHIPBIX M BaPEHBIX OBOIIaX M OBOIIHOM CYTIE, a TaKXKe
MPOAHAJIM3UPOBATh MOTEPU B BUTAMUHH3UPOBAHHOM OBOILHOM
CyIe B MPOIECCE €r0 XPAaHEHHUS B TOPSIYEM COCTOSTHUU PA3TUIHOE
BpeMsi; OOBSCHUTh HANPABIECHHOCTh M TMPUYUHBI U3MEHEHUS
conepxanus ButamuHa C TIpU TETUIOBOM 00pabOTKE OBOIIECH H
OBOIIHBIX ONIOJ M TOCIEAYIOIIEM WX XpaHeHHH;, O(OPMHUTH
paboTy, cienaTh BHIBOIBI.

IIpudops!l u nocyna (Ha 1 paGouee MecTo): CTyNKa ¢ Iec-
TUKOM — 2 IIT; MEPHBIN MIIMHAP eMK.50 M - 4 IIT.; KOHUYEeCKHE
koinObl emk. 100-150 mn - 4 wr.; MukpoOropeTka - 2 TIT.;
munetkn emk. 1,25 m 10 miu - mo 1 mT.; BoAasgHas OaHSA C
ALIMTON - lmT.; KacTprons emk. 1 1 - 1 mT.; XuUMHUYeCKui
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CTakaH - 3 IIT.; mapoBapoyHasi KacTPIoJis - 2 MIT.; 3JEKTPOIUIUTA -
2 IIT.; HOXK - 1 IIT.; BEChl TCXHUUECKHE - | IIT.

PeaktuBnl: s onpenenenus tutpa (T) kpacku Tuib-
MaHHCa - KpHUCTaJuTMuecKas ackopomnHoBas kuciota; 0,001H
pactBop Honata xamus KJO; (peaktu 24); 1% pacTtBop Kpax-
mana (peaktuB 29); 0,001n pactBop 2,6-muxnopdenonuuaode-
Houa (peaktuB 15); 2% pacTBOp cepHOM KUCIOTHI (peakTuB 26);
KPUCTAJUIMYECKUM MOIUCTBIN KaJuid;

s onpenenenus sutamuua C - 0,0011 pactBop Hartpue-
Boit comu 2,6-nuxnopbeHomuaaodenona; 2% pactsop HCI
(peakTuB 27); BUTAMUHU3UPOBAHHAS MOBAapeHHAasi CONb (PacTBOP
16); nucTunnupoBaHHas BOJA.

Ipoaykrei: ki1yoHu kaprodens 2-3 mT. obmel maccoit
150-180 r; kamycra cBexas (iucths 3 mrt. maccoi 100-150 r);
JIpyrue oBoiu - MopkoBb 100 r.

L. Iloozomoexa npodyKkmoe K ucciedosaHnuio.

s uccnenmoBanmii B3Th: Kaprodenb (1 Opurama) -
Bapuasr |,

kanycty (Il 6purana) - Bapuanr I,

Habop oBotuelt A cyna (111 6purana) - Bapuanr 1.

Bapuant 1. Ouunnienssiii kapTodenb, 3a4MILEHHBIH JTUCT
OETOKOYaHHOM KaIycThl pa3pe3aTh BJIOJb OCH pOCTa Ha JBE
noJioBUHBL. OJHY MOJIOBUHY KapToQelss OCTaBUTh ChIpOW (Xpa-
HUTb B BOJE), a JAPYTIYIO IIOJIOBHHY B3BECUTh HA TEXHOXUMH-
YECKUX BECAaX M CBAPUTH Ha Mapy A0 TOTOBHOCTH.

O0a MONOBMHKM KallyCTHOTO JIUCTa Hape3aTh MIALIKaMH
(xBagpaTtamu 3x3X CM); IIALIKKA U3 OJHOM IMOJIOBUHKU OCTaBUTh
CBIPBIMH, @ U3 APYTOM - B3BECUTH U CBAPUTh HA Iapy.

[Tocne Bapku OBOILIM OXJAJAWTh U B3BeCUTh. V3MeHeHue
Macchl OBOIIEH onpeaeauTsb no popmyse:

a—-b

y=2"".100
a
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r7ie y - U3MEHEHHe Macchl, %;

a - Macca ChIpOro MPOYyKTa, T;

B - Macca BapeHOT0 MPOJIYKTa, T.
Onpenenuth conepxanue BuTamuHa C 1Mo cxeme, yKa3aHHOH B
paznene 2 naHHo# paboThl (MyHKT 2.2).

Bapuanr 2. B3ate 150 r ounieHHbIX oBolel (kapToders,
KalycTa, MOPKOBB) JIMOO OJHOrO KapTodens, Hape3aTb Ky-
Oukamu, TM00 cosloMkor. B kactpromo emkocthio 0,5-1 1 BIUTH
400 M3 BOAOIIPOBOAHON BOJBI M HArpeTh 10 KureHus. B kums-
OIYI0O BOJAY IIOJIOHTHh MOJTOTOBJICHHBIE OBOIIM, B MOCIEAO-
BaTEJIbHOCTU C YYETOM CpPOKOB MX BapKd U IpU cllaboi OrHe
cBapuTh cyn. K CBEXENpUTroTOBIEHHOM cyny a00aBUTh 4 T
BUTAMMHU3UPOBAHHOM MOBAPEHHOM COJIA U IIEpEMENIATh.

[ToaroroBuThH BOASHYIO OaHIO, BOJIa B KOTOPOH TOJIKHA Ha-
XOJUTBCSA B COCTOSHUU cnaboro kumeHus. Kactpromo ¢ cymom
3aKpBITh KPBIMIKOW W XpaHUTh Ha BOASHONW OaHe B ropsyem
cocTosiHUS B TedeHHe 2 4YacoB. llockoibKy oBomM B cymne
Hape3aHbl MEIKUMU KyOHKaMu (COJIOMKOM) KOHIICHTPAIUIO BUTA-
muHa C Kak B OBOIIAX, TaK U B OTBApe MOXKHO NMPHUHSATH OJWHA-
koBoil. IloaTomy conepxanue BuTamMuHa C MOXKHO ONpEAETSAThH
TOJIBKO B OTBape.

Onpenenutsb conepkanue Buramuaa C B 0TBape cpasy moc-
Jie pacTBOPEHHs COJM, a 3aTeM Kaxjable 30 MUHYT XpaHEHUS
(m.2.2).

Il 6apuanm. Onpedenenue cooeprcanus eumamuna C
YRpOuieHHBIM MEMOOOM.

B 0ocHOBY MeTOM0B KOJIMYECTBEHHOTO ONPEIECICHUs BUTA-
MuHa C MOJ0XKEHBI OKUCIUTEIBHO-BOCCTAHOBUTENLHBIE PEAKIIUU
€ro ¢ HaTPHEBOW coibio 2,6-auxiopdeHonnuaodpenHona (kpacka
TunsManca)’. [Ipy THTPOBAHHK CHHUIT (BET HHANKATOPA (Kpacka
TunbmaHca) B IPUCYTCTBUM aCKOPOWHOBOM KHUCIIOTHI EPEXOTUT

1
OTOT METO/ HENMpUEMJIEM IIPH UCCIIEI0BaHUH CYLIEHBIX U OKPAIIEHHBIX
MHTEHCHUBHO OBOLIEH U PPYKTOB.
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B OeclBETHbIN, a B NpUCYTCTBUM BHTamMHHa C MNEpexonuT B
PO30BbIN (MOMEHT 3aBEPILLEHUS TUTPOBAHMUS).

ITockonbky 0,001 H pacTBOp HaTpHEBOH conM 2,6-TUXIIOP-
¢denonmmHI0(EeHOTIa OTHOCUTEIHHO HEYCTOMYMB U MIPU XPaHECHUU
€ro KOHIIGHTpAaIsl MOXXET H3MEHAThCA, IMepel MPOBEICHUEM
aHATM30B HEOOXOAMMO OMNPEAETUTHh TUTP 3TOTO PACTBOpa WIIH
MONpaBKy K TUTpY. B nanHON pabore ompeaeneHue THUTpa
pactBopa 2,6-nmuxioppeHoTuHA0(pEH0Ia OCHOBaH Ha CIOCO0-
HOCTU AacKOPOMHOBOW KHCIIOTHl KOJMYECTBEHHOI'O OKUCISATh
HOIUILI B HOJI.

2. KosmmyecTBeHHOe onpeeienue Buramuna C.

2.1. Onpenenenne Turpa (T) pacTBopa HATPUEBOH €OJIH
2,6-nuxJioppeHouHI0(peH0Ia.

[ToaroroButh 2 MukpoOroperku. OQHY U3 HUX 3alOJIHHUTH
0,0011 pacrBopom Homuma kxamus (KJOs), npyryro - 0,001H
pacTBOPOM HaTpUEBOH coiH 2,6-1uxaopheHonnHI0(eHoa.

B xumnueckuii crakan (emx. 100 mi) Hamute 50 ma
pacTBOpa CEpHOM KHUCIOTBI M PACTBOPUTh B HEM KPUCTAJUIMK
ackopOuHoBOoW kuciaotel (1-1,5 wmr). [IpuroroButrh aBe KOHHU-
yeckue Konobl eMKocThio 100-150 mui, BHECTH B KaXAylO C
MOMOIIBI0 TIMIETKHA 10 5 MJI TOJNy4eHHOTO pacTBOpa acKop-
OMHOBOM KHCIIOTHI.

B onHoOll u3 K010 OTTUTpOBaTH PacTBOpP ACKOPOMHOBOM
KUCIOTHl Kpackoil TwuieMmanca (2,6-auxnopdenonuHnodenona)
JI0 TIOSIBJIEHUSI PO30BOTO 1IBETa, HE Mcye3aroliero B teuenue 30 c.
OTMmeTuTh B XypHaJle 00beM KpacKu, 3aTpaueHHOW Ha THUTPO-
BaHue (Y1). ONBIT MOBTOPUTH M M3 JIBYX TapajIeIbHBIX OINpe-
JIeNIeHUH B3sITh cpefHee (paccuuTarh) T.€.

Y, = W -V 2

B npyryio xonby ¢ pacTBOpOM acKOpOMHOBOW KHCIOTHI
00aBUTh HACKOJBKO KpUCTATUKOB (5-10 Mr) foaucToro xanus
u 5 xanenbp 1% pactBopa kpaxmana u orrutpoBath 0,001H
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pacTBopoM Honuaa kanus a0 roinyooro usera (Ecnu nossnsercs
Oypblii WU (PUONETOBBIM OTTEHOK, HEOOXOIUMO MPUTOTOBUTH
CBEXKYIO CYCIIEH3HUIO Kpaxmaa).

OtmeTuTh 00BEM pacTBOpa HoJaTa Kauus, 3aTPAYCHHOTO Ha
tutpoBanue (Yz). OnbIT MOBTOPUTH U U3 JBYX MapauIeNbHBIX
OIpe/IeNICHUH B3SITh CPEIHEE 3HAYECHHUE, T.€.

1 1.
Y, =¥, +Y, :2
[TpousBecTn pacyer TUTpa pacTBOpa HATPHUEBOH comu 2,6-
nuxiiophenonuuaodenona no Gopmyine:

~0,088Y,
Yl

T

rne T — TUTp pacTBOpa HaTpUeBO coyu 2,6-AUXJIOPHEHOIMH-
nodenona, Mmr;

0,088 - xonuyecTBO aCKOPOMHOBOM KHCIOTHI, COOTBETCTBYIO-
miee 1 M1 0,001 1 pacTBOpa Homara Kajiusi, Mr;

VY1 — 06beM pacTBOpa HaTpUEBOH coH 2,6-TUXI0pPEHOINH-
nodeHoIa, 3aTpaueHHOT0 Ha TUTPOBAaHUE PAaCTBOpPa acKOpOWHO-
BOIl KUCJIOTBI, MJI;

VYV, — o6vem 0,001 pacTBOpa iomara Kajausi, 3aTPaueHHOTO
Ha TUTPOBAHHE PacTBOpa aCKOPOMHOBOM KUCIOTHI ¢ KJ, miL.

2.2. Texuuka onpenenenusi Buramuna C.

2.2.1. [loaroToBUTH JIsl TATPOBAHUS PACTBOPHI, I YETO B
YyeTblpe KOHHYeckue Konobl emkocThio 100-150 mu BHectH 1o 1
it 2% pactBopa HCl u 9 mn guctuimmpoBaHHON BOABI (TIPH
UCCIIIOBAaHUU OBOIIIEH ).

2.2.2. Tlpu uccnenoBaHUM OTBapa cymna B JIBE KOHUYECKHUE
KosIObl eMKocThio 100-150 Myt BHECTHM 5 MJI KHCIIOTBI U 5 MII
BOJIBI.

2.2.3. Jlna omnpenenenuss cogepxaHus ButamuHa C B
Kaprodesne U3 ChIpOH U BapeHOW IOJOBUHOK BBIPE3aTh I10
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OAHOMY JIOMTHKY Maccod mnpumepHo mno 10 r wu3 wmecr
CUMMETPUYHO PACIIOJIOKEHHBIX B KITYOHEBBIX IMOJOBUHKAX.

2.2.4. I3 chIpoii 1 BapeHOM KaIlyCThl OTOOpPATh MO OIHOM
npoOe, COCTOSIICH W3 HECKOJBKUX IIAIleK, TaK, YTOOBI Macca
poObI cocTaBisia mpuMepHo 10 T.

2.2.5. llonmyuyeHHBIC JIOMTHUKH KapTo(ens W KamyCThl
(cbIpble U BapeHbIE) B3BEHIMBAIOT HAa TEXHOXHMHUYECKUX Becax
(91; 92; Gs; Ga).

2.2.6. Jlna kaxmoro oOpas3na B3BEHICHHBIX OBOIICH
OTMEpHUTh LWIMHAPOM (MepHbIM) 00beM 2% pactBopa HCI,
paBHBI QiX3Mmi (THe @i - Macca HaBECKU OBOILIEH CBHIPBHIX HIIU
BapEHbIX).

2.2.7. Kaxxayro HaBeCKy COSAMHHUTD B CTYIKE C HEOOBbIINM
KOJIMYECTBOM KHCJIOTBI, pacTEPETh C OMTBHIM CTEKJIOM (€CIIU 3TO
HE00X0IUMO), TOCTENEHHO A00ABIISISI KUCIIOTY.

2.2.8. Pacrepryro cMmech OCTaBUTb B CTYyNKE JUIs
HAcTauBaHUsl U MEPEBECTH OKCTPAKT B MEPHBIA LMIUHID

KOJIMYECTBEHHO. 3amucarb 00beM Yy V;;Y;' ;YA:II ;Y‘:V

2.3. TurpoBanme.

2.3.1. 3anonHuTh MUKPOOIOpPETKH Kpackoi Tumbmanca.

2.3.2. N3 mnomydeHHOro OJKCTpaKTa KaxJaoro oodOpasia
BapeHBbIX WJIM CBIPBIX OBOILEH, JIMOO OTBapa cyma OTOMpArOT C
MOMOIIbIO MUIETKU 2 IpoObl (MapasuieabHble) 0 5 M U 1o 1 M
(U1 cyma) ¥ MEepeHoCsT B MOATOTOBIEHHbIE KOHUUYECKHE KOJIOBI
(m. 2.2.1 nns oBomiew u 2.2.2 Ayisg 0TBapa) ¢ paCTBOPOM KUCIIOTHI.
Takum o0pazom, BO Bcex ciiydasx oOImUN 00BEM COAEPKUMOIO
KoJ0 cocTtaBisieT 15 M (pabounii pacTBoOD).

2.3.3. OrrurpoBare nonydeHHsle pactBopsl  0,001H
pacTtBopoM 2,6-1uxiopeHonuHaopeHona.

2.4. IIpaBuJia TATPOBAHUSA:

- TUTPOBAHUE CIIEYET IPOBOJUTH IO KaIlIsAX 3 CEK.;

- 0o0mas MpoAOJKUTENBHOCTh TUTPOBaHUS He Ooiee 2-X
MMUH;
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- Juis OoJjiee TOYHOTO YJIaBIMBAHHS IEPEX0Ja OKPACKH
TUTPOBAHUE CIIENYET IPOU3BOJUTH B KOHHUYECKOW KoJIOe Ha
MMOBEPXHOCTHU CTOJIa Oe10ro 1BeTa (MOI0KUTh Oenyto Oymary);

- KOHEIl TUTPOBAHUS ONPEACIISIOT MO MOSBICHUIO PO30BOTO
OKpaIlIMBaHUs, He Ucue3aroniero B TeueHue 30 cek.;

- 10 OKOHYAaHWU THUTPOBAaHUS 3amucatb OOBEM 3aTpa-
YEHHOTO pacTBopa Kpacku TuibMaHca (Y1) U npruOaBUTH elie 1B
Karm  kpackd. Ecnmu mpu  aTom  oOpasyercs  yCTOHYMBOE
OKpaIlIMBaHUE, KOHEI] TATPOBAHUS OTIPEJICIICH PaBUIILHO;

- pe3yibTaThl NApaJUICNIbHBIX ONpPEICICHUH HE TOJDKHBI
pacxoauThcs MEXAy coboit Ooiee yem Ha 5%. s pacueros
B3SITh CpEJHEE 3HAUCHHUE JIBYX OIpPE/eIICHHI;

- MapajuleJbHO MOCTaBUTh 2 KOHTPOJBHBIX ONbBITA: B JIBE
MOJATOTOBJICHHBIE KOHWYECKHEe KoyObl (. 2.2.1 mubo 2.2.2)
COOTBETCTBEHHO 3aMEHSIET 5 MJI 3KCTpakTa, Ju0o OoTBapa 5 mi
JTUCTUUTUPOBAHHON BOJOW M OTTUTPOBATH KaK OTMEUEHO BHIIIE,
3ahukcupoBaB Y, — 00beM Kpacku TuibMaHca, 3aTpayeHHbIH Ha
KOHTPOJIbHOE TUTPOBaHKE. V3 NBYX mapasieNbHbIX OMBITOB B3STh
cpenuee 3HaueHue (Yzor).

2.5. Pacuerbl U odopmileHHe Pe3yJbTATOB HCCJIEN0-
BaHU.

B crIppIX W BapeHBIX OBOMIIAX cojaepkaHue ButammHa C
oTpeseNsIoT 1o hopmyie:

X, , = ¥, -Y, -TY,-100

' g-Y;
rae Xi2 — cogepxanue ButamMmuHa C B chIpbIX (X1) MM BapeHbIX
(X2) oBomtax, mr Ha 100 T;

Y1 — oObeMm pacTtBopa (cpemHee 3HAue€HHE M3 JIBYX
napauIeJIbHBIX OMpe/esIeHnii) HaTpueBoil conu 2,6-1uxia0ppeHo-
auHI0(eHoa, 3aTpaueHHOr0 Ha TATPOBAaHUE pabovero pacTBopa;

VY, — 0bbeMm pacTtBopa (CpemHee 3HAYEHWE W3 JBYX IMapaj-
JIeNBbHBIX OIpeJieNIeHuil) HaTpueBoil comu 2,6- AuxyiopheHOTHH-
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nodeHona, 3aTpaueHHOrO0 HA THUTPOBAHHWE KOHTPOJIBHOTO
pacTBopa, M,

VY3 — 00BEM DKCTpaKTa, B3SITOTO UII TUTPOBAHUS, B OIBITE
oepem 5 mu;

VY4 — 00muit 06beM CMECH B MEPHOM ITUJIMHAPE (IKCTPAKTA),
M, (cm. 11.2.2.8);

T — tutp pactBopa kpacku TunbmaHnca;

g — HaBecKa oOpasla OBOILEH ,T;

100 — xonu4ecTBO MpoayKTa 1 nepepacyera B mr Ha 100 T.

2.5.1. ompeneneHue CcTeneHW H3MEHEHHsI KOJIUYeCTBA
BuTaMuHa C B 3aBHCHMOCTH OT BpeMeHH BAPKH OBOIIEN.

B cBs3u ¢ Tem, 4TO npu Bapke Macca OBOIIECH U3MEHSETCS,
TSl OTIPEJICJICHHS] COXPAHHOCTU BUTaMuHa C B BapEHBIX OBOIIAX
MOJIB3YIOTCS (HOPMYIION:

X, 100+Y
Xl

C=

rae C - coxpansemocTs BuTaMruHa C B BapeHBIX OBOIIAX, %o;

X7 — comepkanue ButamuHa C B BapeHbIX OBOLIAaX, MI' Ha
100 1;

X1 — coxepxkanue ButamMMHa C B CHIpBIX OBOIIAX, MI' Ha
100r;

VY — u3MeHeHne mMacchl oBoLIeH mpu Bapke, %o.

Crenenp n3MeHeHus cojaepkanust ButamuHa C (morepu) B
nporecce TEmIoBOM 00paOOTKM OBOLIEH ONpenesisioT o
dbopmyre:

11=100-C

rae |l - crenens n3menenus coaepkanns Butamuna C, %;
C - coxpansemocTth BUTamMuHa C B BapeHbIX oBomIax, %.

Pesynbrarel pabotsl (BapuaHTtsl 1,2) odhopMuTh B TabIUILy
2.16.
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Tabmuua 2.16

Conepxanue suramuna C CremneHb
M3menenue o
mr Ha 100 r oBomei, Xy, X, U3MEHEHUS
HaumenoBanue MacChl
. N coJiep KaHus
oBolEei oBoILEeH TpU
o CBIPBIX BapEeHBIX ButamuHa C,
Bapke, y, % o
% (11)

3.2. lns pacueTa KoHIeHTpaluu ButaMmuHa C B oTBapax w3
CyIla UCTIONB3YIOT GOPMYITY:
¥,-Y, -T-100

Y3

X=

rae X - coaepxkanue Buramuna C B otBapa, Mr Ha 100 mut;

Y; - o0beM pacTBOpa HATpPHEBOW coiu 2,6-auxiopde-
HOJIAaHUHI0()EHOJI, 3aTPAYCHHOT0 Ha TUTPOBAHUE OTBapa, M,

VY, - o0BeM pacTBOpa HATpUEBOW coim 2,6-muxiiopdeno-
JaHUHIO0(EHOJ, 3aTPAYeHHOrO0 HAa THUTPOBAHHE KOHTPOJIBHOTO
pacTBopa, Mi;

V3 - 06beM oTBapa B3ATOTO A7l TATPOBAHMSI, MT;

T - Tutp pactBopa HaTpueBod coiu 2,6-muxiopdeHosna-
HUHAO(DEHONa, MT;

100 - konmgecTBO OTBapa JuIst epecyera B Mr Ha 100 M.

Crenenp u3MeHeHHUs cojaepxkanus BuTamuHa C B cyme
ompenensieTcs mo popmye:

. = 2=% 100
X

c
rae Ilc - crenens m3meHeHus cojepkanus ButamuHa C, % B
CyTe€;

X — coxaepxkanue BuUTaMHHa C B CBEKENPUTOTOBICHUEM
cyne, mr Ha 100 mu;

Xi — conepxxanne ButamuHa C B cyne, xpanuBmmumcs 30, 60
MMH U T.1., MT Ha 100 mu;

100 —mrepecuer Ha %.
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Pe3ynbpTaTbl NOJYYEHHBIX HCCIEAOBAaHUM CBECTH B
Ta0uILy.

N3menenue copepxanusi BuramuHa C B cyIle, XpaHUB-
nieMcs B ropsueM coctostHuM (75°C) mpenacTaBiieHbl B HMKE-
cienyromen Tabmuie 2.17.

Tab6muma 2.17

Copepsxanne ButamuHa C B cyme

IIponomxuTenbHOCTh

Ot nepBoHavaibH., %
XpaHEHHsI, MHH. Mr Ha 100 M p ’

(1)

CBEXXENPUTOTOBIEHHBIN CYII

Xpanusmmiics 30 MuH

Xpanusmuiics 60 MuH

Xpanusmuiics 60 MuH

Xpanusmuiicsa 120 Mun

BreraepTuth rpaduk 3aBUCUMOCTH coaepxaHus BUTamMuHa C
B Cyl€ OT IPOAOKUTENBHOCTU €ro XpaHEHHUs 10 CleAyrolei

dbopwme:

re—

IX
20
| 61
14

12

10

M1/ 100g

O

P
-

0 30 60 90 120 9 sum

Crnenatp BBIBOJBI 10 000MM BapuaHTaM paboThl. [IpoBecTu
pacyeTbl, 3aMOJHUTH TaOJMIbI, BBIUYEPTUTH TIpaduK U CIATh
paboTy mpernoaBaTeio.
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Cxema onpenenenusi Butamuna C

Bapuant 1 Bapuant 2
[ToaroroBka rmpoosI
| sTan

Kaprodesn ounntennmii Kanyera

XPaHuTs

BIBCCHTh
N7 m=a

BIBRCCHTH
m=a

3)

=h
4 C’-} It:':lwt.‘lllh m=b,
5) Onpenenuth U3MEHEHHE Macchl %:
y—%b.loo ylszl.loo

a1
Hanee ompenenutb coaep:kanue BuTamuHa C B CBIPBIX U
BapeHbIX OBOIAX YIPOIIEHHBIM METOOM.
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Il 3Tan

Kaprodenn Kanyera
crapoit o & &
() &2 L2 &7
culpolt | papennit Baperbiit
- m=10,0 ¢ coipolt_m=100 ! m=10.0 1
| HIBCCHTD | | ————— ]

2% p-p HCI
A =3.\L‘l-l"c/¢ /
=L .’4
Pacrepers, 100aBaas mopiissu Pacrepers, aobanags nopuusaymn
2% HCI © GHTRIM cTeriom 2% HCI ¢ OHTRIM CTCRI0M
3) nactonth 10 sun mactosth 10 vun
IePeHeCTH B

nepeecin B Mt‘fﬂ"ﬂn

IWHEAHRIP,
JAMCHHTD
vl
nepeHecTi
BRITHKRKY

BBITSUKKY

SMia Swn SMa

Iman 2% PP HCI +  9an H,0 (AmcTIL)

177



Onpenenenne Butamuua C

V=100:150 mn

JUs weeneosanus Jlas weeaeopanms /
oBomLed OTBAPOB (Cy1on)
+l»92?w>PHCl . 51 2% p-p HCI
9 i HAO) e 9 M H:0 amcrimn,

2,6-1mxnopderto-
nnaaodenon

8) V,(V,, V', Vy nt.m)

OTTHIPOBAT KKIYVIO NPOGY 0T/1eLHO
He Gostee yem 2 MM

OTMETUTE 3HaUYEHUE

\/1' \/1” V2' VZH V3 V3 V4 V4
%:W;%’ WZWZW,HM
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KoHTponbHBIH (X0I0CTOM) OIBIT

L +35 ma H,O (eTH/UTHPOBaHHbIH)
!

Ima 2% PP HCl +9wma H.O

Ormurposars

Bapuant 3

N3menenue ButamuHa C B cyne Mpu XpaHEeHUU

1) Oumctuth oBomwm (KapTodenb, MOPKOBb, CBEKIY,
KaIycry)

MCTKHMH K_V(;Hlmhl"

4 4 1 BUTaMHH
COUH

poinag Gang
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KoHTpoJibHbIE BONIPOCHI 110 TEMe

3nauenue BuTamuHa C B MUTaHUU YEJIOBEKa.

KonnyecTBeHHOE €ro coaepKaHue B MPOTYKTaX.

CaoiictBa BuTamuHa C.

@DaKTOpHkI, BHI3BIBAIONINE Pa3pylICHUE U TIOTEPH BUTAMHHA
C npu kynuHapHOU 00paboTKe.

CymHocTh omnpenencHusi BuTamMuHa C yIPOIIEHHBIM METO-
JIOM.

[TonroroBka wucciegyeMoro marepuana (OBOLIM CBIPBIE,
BapeHbIe, IPUTOTOBJICHUE CYTIa).

Meronuka omnpenencaus BUTamMuHa C B HCCICITYSMBIX
o0BeKTax.

Onpenenenne TUTpa pactBopa 2,6-auxiopdeHomuHaode-
HOJIIA.

3amaHue Ha CaMOCTOSTENIbHYIO PadoTy:

- HU3y4UTh JIUTEPATYPHBIM M JICKIHMOHHBIM MaTepHal IO
Teme: "XapakTepucTrka, cBoiictBa ButaMuHa C U U3MEHEHHE ero
B IIpoIlecce KyJIUHApHOU 00paboTke";

- NOJATrOTOBKA K 3aHATHIO IO TeMme:"BiMsHue TerioBoi
KyJTuHapHOU 00paboTKu Ha conepkaHue BuTamMuHa C B CHIPBIX U
BapEHBIX OBOILAX U OBOIHOM CYIIE».

[Tocne Bcero 3TOrO, B 00pa3max OMPEACIHUTh COACpIKaHUE
BuTtamuHa C B CIIEyIONIUX BapUaHTaX:

a) B CBEXKEMPUTOTOBJICHHOM cyIie (0TBape);

0) uepe3 30 MuH;

B) uepe3 60 MuH;

r) uepe3 90 MuH;

n) uepe3 120 muH.

HccnenoBanust HaunHaTh ¢ 7 no3unuu |l srama.

B ko661 BBouTE 5% HCI + 9 Mt H,0 + 1 mut oTBapa.
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PatGora Ne 19. UccienoBanmne KOpHeil COJIOAKH U €ro
NMOPOIIKA B BUje 3KcTpakTa. Onpenenenne KOJIMYeCTBEHHEr0
coJiep:KaHUA TTHIUPPU3UMHOBOM KHCJIOTHI.

[Tocneanuie roapl isl U3TOTOBIICHUS JUETUYECKUX OJIOA U
HAIIUTKOB HMCIOJIB3YIOT pa3iU4YHbIX caxapo3ameHutenu. Cpenu
HUX 3aCITy’)KHBaeT BHUMaHUE MOPOLIOK U3 CyXHX KOPHEW COJIOAKHU
U TPOMBIIUICHHBIE 00pa3bl CyXUX OKCTPAaKTOB, M3 HHUX
(puc.2.13) xoTopeiii BeIpadbaThiBacTCs MMHUIIITUHCKMM KOMOWHA-
ToM AsepOaiixana. [losToMy u3ydeHue uX Mokasareneil Ka-
YeCcTBa OUYEHb BAYKHO JIs IPOU3BOJICTBA.

K meromam uccnenoBaHUsl COJOJKOBOTO KOPHS, MOPOIIKA
u3 Hero u ero 3kcrpaktoB o 'OCT 228040-77 oTHOCATCS: onpe-
JIeJICHUE BJIIAXKHOCTHU IKCTpaKTa (MOpOoIlKa), ONpeiesieHue coiep-
JKaHUS 30JIbI B OKCTpPAKTE (MOPOIIKE), OMpPEeICHUE COJIepKaHus
BEIIECTB, HE PACTBOPUMBIX B TOpsiueii BOJI€, OIPENEICHUE COJEP-
YKAHUS TIUIUPPU3NHOBON KUCIOTHI B KAUECTBE MOJICTACTUTENS.

[ onpenenenust B paboTe UCMOIb30BaTh IPOMBIIIICHHbIE
o0pa3upl MOpOLIKa M3 COJOJKM W MOPOLIOK H3MENbYEeHHOW B
ONbITHOW ycTaHOBKe (puc.2.14), pazpaboranHoii B pupme «AEP»
no npeioxkenuto jou. H.I.KypOaHnosa.

Onpene.ﬂenne BJIAKHOCTH IOPOIIKA COJOAKHA

B paboTe MOpOMIOK CONOIKH HCIOJB3YETCS TIOCIE CYIIKH
KOpHEH M TpeBpalleHHs €ro B MOPOIIKOOOPAa3HOTO COCTOSHUS.
Jlanee, WCTIONB3YyeTCS DKCTPAKTHI M3 HErO IOCIE KHUITYCHUS B
BoJe TMpH Truapomonyie 1:5 (HOpOIIOK:BOAA), a Takxke
IPOMBIIIICHHBIE 00Pa3Ibl CYXUX SKCTPAKTOB B BUJIC MOPOIIIKA.

Jnst mpoBeIeHNsT SKCIIEPUMEHTA HCIOIb3yeTCs CIIeTyomast
ammaparypa ¥ MaTepHalIb:

—Bechl 1aboparopubie o 'OCT 19491-74;

—mkad cymmibHbIi 1adopatopuslil mo 'OCT 7365-55;

—akcukatop mo 'OCT 6371-73;
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—cTakaHyuku 1js B3BemuBanus (O0rokcel) mo 'OCT 7148-
70;
— MBI TUTEJIbHBIC U JIP.

Puc. 2.13. IlpoMbiieHHBbIe 00pa3Lbl CyXUX KOPHEH COJI0KH B BHie
Tab/1eTOK (C0JI0AKOBBIE TA0IETKH /I IKCIIOPTA)

Puc. 2.14. DxcnepuMeHTAIbHASl YCTAHOBKA U1 M3MeJbYeHHUS CYXUX
KOpPHeH COJI0AKHU

IIpoBenenue UCbITAHUS
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Jis onpezneneHus BIAXHOCTH OepyT 2 HAaBECKH CYXOIo
NOpOILKa (COJIOAKU MM IKCTpaKTa) Maccoll 1-2 rpaMm Kaxnjas,
B3BELLCHHbIE IO THICAYHOM [0JIM TpaMMa, M IMOMEUIAI0T UX B
IpeBapUTEIILHO B3BEIICHHBIE OIOKCHI.

BroKCchl ¢ MOPOIIKOM MOMEIIAIOT B CYLIMJIBHBIA IIKad U
BHICYIIMBAIOT HaBecku mpu Temmeparype 100-102°C mo mocto-
sHHOW Macchl. [locTosiHHAs Macca CUMTaeTCsl JOCTUTHYTOH, €CiH
pa3HULA MEXAY JBYMs IOCJIEAYIOIIMMHU B3BEUIMBAHUSAMU I10CIIE
30-MHHYTHOrO BbICYHIMBAaHUSA M 30-MUHYTHOIO OXJIQXJEHHS B
skcukaTope He npesbimaet 0,01 rpamm.

O0pabdoTka MaTepHaJIOB MCCJIEA0BAHUSA

BnaxHocte chlpps (X) B HOpOLEHTaX BBIYMCIAIOT 110
bopmye:

X :wlo(),
m

rJie M — Macca HaBECKH MOPOIIKA JI0 BBICYIIHBAHHS, TPAMM;

M, — Macca HaBECKHU MOPOIITKA MOCTE BBICYIIUBAHUS, TPAMM.

3a OKOHYATENBHBIA PE3YNIbTAT WCCIICOBAHUS TMPHHUMAIOT
cpenHee apupMETHUYECKOE pe3yNbTaTOB JIBYX MapaielbHbIX
oTpeIeNIeHUH, BBIYMUCICHHBIX JIO IECATHIX J0JICH MPOIICHTA.

JlomyckaeMble PACXOXKICHHUS MEXAY pe3yibTaTaMu ABYX
napajuieIbHbIX OINpENeTICHU He NOJKHBI npeBbimath 0,5%. B
Clly4ae TPEBBINICHUSI JOMYCKAEMOTO PACXOXKICHUS aHAINU3bI
MTOBTOPSIOT.

Omnpenenenue coaep:kaHus 30/1bI B IOPOIIKe U3 KOPHeil
COJIOAKM M CYXOI'0 JKCTPAKTa COJIOAKH
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Armmaparypa, colloJika, MOPOIIOK, MaTepUaIbl U PEaKTHUBHI.
JIisi IpOBeICHUS UCITBITAHKS IIPUMEHSIOT:

— Bechl Jadboparopusie 1o 'OCT 19491-74,

— turau ¢apdopossie o ['OCT 9147-73;

— 1e4db My(eIbHYIO;

— TOpEJIKY T'a30BYI0;

— akcukarop o 'OCT 6371-73,;

— KanbIui xmopucteii miasneHsiid mo 'OCT 4460-77.

IlpoBenenne uCNbITAHUS

JIBe HaBEeCKM OKCTpakTa Maccoll 2-3 rpamMm Kaxzaas
MOMEIIAIOT B MPEIBAPUTENHHO B3BEIICHHBIE 0 THICSUHON IOIH
rpaMMa TpPOKaJICHHBIC TUTIH M OCTOPOKHO OOYIJIMBAIOT HAJ
Cnal0bIM IJIAMEHEM Ta30BOM TOPENKH, CTapascCh, YTOOBI KOHEI]
IJIAMEHU HE Kacascs JHA TUIJICH, WIIA Ha JJIEKTPOIUIUTKE. B aTOM
ClIy4ae Ha DJEKTPOIUTUTKY MOMEIAIOT acOecTOBYIO CETKY, Ha
KOTOPYIO YCTaHaBIIMBAIOT TUTJIM ¢ HaBeckamu. I[locie mosHOTro
OOyTTIMBAHUS CHIPbS, TUIJIM MEPEHOCIT B My(QeNnbHYIO Meub s
MOJIHOTO TPOKAJIMBaHUS BeliecTBa. lIpokanuBanue BeayT MNpu
kpacHoM Kanenun (550-650°C) mo mocrostHHOM Maccewl. Ilo
OKOHYAHUHM TMPOKAJIMBAHUS TOPSYHE TUTJIM TOMEIIAIOT B
HKCUKATOP HaJ| CBEXKEMPOKAICHHBIM XJIOPUCTHIM KaJbI[HEM IS
OXJIQXCHUS O KOMHATHOW TEMIIEpaTyphl U 3aTEM B3BEIINBAIOT.

Oo0paboTka pe3yJbTaToOB

MaccoByto nomo oOmeit 3016l (X1) B IpOLEHTax, B
abCOJIIOTHO CYXOM CBIPbE BBIUUCIIAIOT IO (hopMmyIie:

~ m,-100-100

' m,300-B_
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rae M; _ macca 30Jbl IOCIE CXHUTaHWS HAaBECKH HKCTPAKTa,
rpamm;
M, _ Macca 30JIbl 1O CKUTaHUS HAaBECKU IKCTPAKTA, FPaMM;
B — noreps B Macce npu BhICyIIUBAaHUU, % .
3a OKOHYATENbHBIA PE3yNbTaT HCCIECIOBAHUS MPUHUMAIOT
cpeanee apu(pMETHUECKOE U3 ABYX-TPEX MapauleibHBIX OIpese-
JICHU.

Onpenesenue coaep:;kaHus INIMIUPPU3MHOBOM KUCJIOTHI B
MOPOIIKe COJIOAKH

Arnmaparypa, MaTepuaibl U peaKTHBBI:

—KoJIOBI KoHHMuYeckue BMecTHMOCTBIO 100 Mia mo T'OCT
10394-72;

—Becsl Jaboparopusie o 'OCT 19491-74,

—crakansbl Jlabopatopasie o [OCT 10394-72;

— GuabTp 0€330JIbHBIN;

—Boja guctwumnpoBanHas 1o FOCT 6709-72.

— IIUTIETKY,

—yamka ¢apdopoas no 'OCT 9147-73,;

—xkucnota cepHas ['OCT 4204-77, x.u. 20%-Hy10;

—ruapatr okucu ammonus mo ['OCT 3760-64, 25%-srii
pacTBop.

IIpoBenenue ucnbITAHUSA.

B kxonmueckyto kondy BmectumocThio 100 M orOuparoT
nuneTko 50 mn QunpTpara, MONYYEHHOTO MyTeM HarpeBaHUs
MOpoIIKa coJIoAkW B Boae mnpu Ttemneparype 100°C. [lanee
COJIEP’)KUMOE KOJIOBI HAarpeBarOT N0 KUIEHHUS, JOOABISIOT 5 M
20-% HOW cepHON KHCIIOTHI, M OCTaBJISIFOT B IMIPOXJIATHOM MECTE B
TeyeHue 16-24 4 10 MOJHOTO OCAXIECHUS TIULUPPUIUHOBOMN
KHUCJIOTHI. BrimaBmmii ocanok nepeHocsaT Ha Guibtp. Ocanok u
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K00y, B KOTOpPOM MPOBOAMIIOCH OCaXJEHUE, IPOMBIBAIOT
CHayaja XOJIOJAHOW BOJOW, MOJKUCICHHOW CEPHOM KHCIIOTOH, a
3aTeM TOJIBKO XOJOJHOW Bomoil. OO0beM NPOMBIBHBIX BOJA HE
nojokeH npespliaTh  SOmul.  IIpombITHIE  OCasmok BMmecTe C
GuIBTPOM MOMEIIAIOT B KOJIOOUKY U pacTBOPSIOT 5-10 M 25%-
ro pactBopa amMmuaka. [lonydeHHbBII pacTBOp NEPEHOCIT B
Mpe/BapUTENIbHO B3BEIICHHYIO (hapdopoByI0 dallKy, OOMbIBas
KOJIOY HECKOJIBKO pa3 ropsiueil BOJOM.

CoaepXxuMoe 4alllKu BBIIAPUBAKOT JOCYXa Ha BOJASHOU
0aHe M BBICYIIMBAIOT B CYHIWJIHHOM IKady TMpU TeMIiepaType
100-102°C o mocTosIHHON MacChL.

JItst KaXa0i MapTHH YKCTPAKTa MIPOBOIST 2 MapauIeIbHBIX
omnpeneneHus. B3BelnBaHWe NPOU3BOAAT 10 THICIYHOM JOJIU
rpamma.

O0padoTka pe3yabTaToOB
MaccoByio 010 TIUIUPPU3UHOBOM KHUCIOTHL (X) B

MMPONCHTAaX BBIYUCIIAIOT 110 (bopMyJIe:

m-my -2-100

Xaq =
3 m,

I7Ie M — Macca Yallky ¢ 0CaJIKOM, Tpam;

M1 — Macca Yauiky, rpam;

My — Macca HaBECKH dKCTPAKTa, Ipam.

3a OKOHYATENIbHBIN Pe3yJbTaT UCCIEN0BaHMs, TPUHUMAIOT
cpenHee apu(METHUYECKOe pe3yabTaTOB TpeX MapauieIbHbIX
OIpeEIIEHUH, BBIYMCIEHHBIX /10 IE€CATHIX A0JIEH MPOLIEHTA.

JlomyckaemMble pacxXxOXKJIEHUS MEXIy pe3ysibTaTaMH Tpex
NapaJuIeIbHBIX ONpPEAEIEHUI HE JODKHBI PeBbIaTh 1%.
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PatGora Ne 20. KostnuecTBeHHOE onpe/esieHne
rajJlakKTyPOHOBOI KHCJIOTHI B COCTABe MEKTHHA
NMPOMBINLIEHHBIX BLIZKHMOK ILJIOJI0OB FpaHaTa

[lexTHHBI B KayecTBE paclpOCTPAHEHHBIX IMIIEBBIX J0-
0aBOK IIMPOKO MCIIONB3YETCS B PA3IMYHBIX OTPACIISAX MUILEBOMN
IPOMBIIIJICHHOCTH U OOIIECTBEHHOM IHMTAaHUM, MEAULIMHE U T.[.
WX mpuUMEHSIOT U1l TOTYYEHUs CIAIKUX KEIMPOBAHHBIX OJIIO 1
U3JeNui, Ul MOJIy4YeHHUs] MOJIOYHBIX NPOJIYKTOB, HAIUTKOB U
JPYyTHUX.

[TpoBoauMBIE MOCIEAHHUE TOJbl UCCIEAOBAaHUS B peciyO-
muke U B ['epmannm (mon. H.K.Kyp6anoB) nokasanu 4ro, meKTuH
U3 TpaHaTa COJIEP’KUT 3HAYMTEIbHOE KOJIMYECTBO raJlakKTypOHO-
BOW KHUCIIOTBI, MEPCIIEKTUBHBI IS MMPOU3BOJCTBA B PECITyOJIHKE,
o0ajaeT XOpOLIMMM SKEIUPYIOUIMMU cBoMcTBaMu. [lostomy,
XapaKTepUCTHKA XMMCOCTaBa MOKa3aTesiell rpaHaTOBOrO MEKTUHA
3aciaykKMBaeT BHUMAHUE.

s aHanu3a MCHOJNB3YEeTCsl NMEKTUH M3 MPOMBIIIICHHBIX
BBDKHMMOK IIJIOJOB rpaHaTa (puc. 2.15) BeipaniuBaeMbix B Calu-
pabanckoit 30He pecrnyonuku AsepOaiimpkan. [IpemapaThl mnek-
tuHa ObutM mosydeHs! pon. H.K.KypOaHOBBIM B j1a00paToOpHBIX
ycnoBusix B AI'DVY (puc. 2.16).

Puc. 2.15. Cyxue npomMbIlnlIeHHbIe BBIKIMKH U3 MJ010B IPaHATA
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Puc. 2.16. IlekTHH NoJIy4YeHHBIH U3 BBIKMMOK IJI0J0B rPaHaTa

AHaM3 MPOBOIUTCS C TIOMOIIBIO (POTOIIEKTPOKATIOPUMET-
pa (cm. puc.1.2). B kauecTBe OCHOBHBIX PEaKTUBOB UCIOJIb3YETCS
Kap0a30J1 ¥ KOHIEHTPUPOBAHHAS CEPHAS KUCIIOTA.

CopnepxaHue TajlakTypOHOBOM KHUCIIOTHI B MEKTHHE OIpe-
JeNsieTCsT KaIOPUMETPHUECKH, C HMCIOJb30BAaHUEM 3apaHee Ccoc-
TaBJIEHHOW KanuOpoBOYHON kpuBoi (puc.2.17). I'amakrypoHo-
BYIO KHCIJIOTY B PacTBOpax OMpPEIEISIOT M0 MOAU(HUIIMPOBAHHO-
My merony Poysa. B nBe rpagyupoBaHHbIE TPOOMPKHU BIMBAETCS
no 1 mu skctpakra. B onHy u3 Hux nobasnsercs 0,5 miu crnup-
TOBOro pactBopa kapbazona (0,1 %), a Bo Bropyto 0,5 M1 oun-
HIEHHOTO CIHPTA.

B npobupke ¢ kap6a3010M MOSBUTCS OEIbIi 0CATOK.

O06e TmpoOUpKH C COACPKUMBIM OXJIAXIAIOT B JIEASTHOMN
06aHe M K HUM JI00aBIAIOT 110 6 MJI KOHLEHTPUPOBAHHOM CEepHOM
KHUCJIOTBI, MEPEMEIIMBAIOT W HArpeBAlOT 5 MHUHYT HAa BOASHOMU
6ane npu Temmeparype 85°C. IIpoOupku mocie HarpeBaHUs
OoXJIXAAT 10 KoMHaTHOUN TemmepaTtypsl (20°C) B Bome. Ilocne
OXJIaX/I€HUS! (POTOMETPUPYIOT MPH JUTMHE BOJIHBI 525 HM.
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Puc. 2.17. KanuOpoBo4yHasi KpuBas AJ1s ONpeieJIeHUs IraIaKTypPOHOBO
KHCJIOTBI B PACTBOPax

C uenpio AIMMUHHPOBAHUS BO3MOXKHBIX OIIMOOK, MPOBO-
JUTCSI U3MEPEHUE B CIEAYIOMUX 4-X pacTBOpax:

a) 1 mu skctpakra + 0,5 M pacTBOp Kapbazosna +6,0 KoHII.
H2SO4;

6) 1 mu akctpakta + 0,5 M 3tanon + 6 Mt kKoHIL. HySOy;

B) 1 M skcrpakra + 0,5 mu pactBop kapbazona + 6 mui
KoHII. H2SOy;

r) 1 mu Boxsr + 0,5 mi atanon + 6 M koHI. HySOy;

Jlanee cpaBHUBAIOT HU3MEpEHHE B MpoOUpPKE a) U B
npobupke 0) (3kctuHUUSA X) K HOpoOHpPKE B) € MPOOHPKOM T)
(oxcTuHIUA Y).

Paznuny (X-Y) cpaBHMBaJM ¢ KaquOpOBOYHOM KpHUBOM.
Jlnis mocTpoeHust KamuOpOBOYHOM KPUBOM MCIOIB3YETCsl TaHHBIE
(Tabm. 2.18), mosyueHHBIE HA OCHOBE PACTBOPOB aHTHIPOTaJaK-

TypOHOBOP’I KHCJIOTHI.
Tabmuua 2.18
OnTuyeckasi IJIOTHOCTh OKPAIIEHHBIX PACTBOPOB rAJIAKTYPOHOBOH KHCJIOTHI €
Kap06a30J10M 1JIs1 COCTABJIEHUA KAaJUMOPOBOYHONH KPHBOIi

Konuenrpanus

rajJlaKkTypOHOBOI
KHCJIOTBI B 10 20 30 40 50 60 70 80 100
pacTBope
(MKI/MJ1)

Onruyeckast
IJI0THOCTh 0,038 | 0,075 | 0,205 | 0,137 | 0,174 | 0,212 | 0,247 | 0,281 | 0,352
OKpalIeHHBbIX
PacTBopoB
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Olavalor
Olavo 1
Cadvol 1
Sinma amsahi gostaricilarine gora refraktometrle quru maddalarin
miqdarmin tayini ii¢iin malumatlar (saxaroza mahluluna gora tartib

olunmusdur)

52 | £ sZ | £ <2 | £ <2 | £

©n B o C" [ZH o :" 2 k=] C“ ZHR o :"

% | 85| 8% | EL | 8% | S| 8% | BES

T2 <2 I E o T ISS] N E

S5 | 2E | 23 | 2E | 28| 2E| 2% | 2¢

o 5 = 5 o 5 o 5

SE| & SE| o SE| & SE | &
1,333 0 [13391| 42 [13454[ 84 | 13520 | 126
13331 | 01 [13393| 43 [1345 | 85 [ 13521 | 127
13333 | 02 [13394| 44 [13458 | 86 | 13523 | 128
13334 | 03 [13395| 45 |[13459 | 87 [13524| 129
13336 | 04 [13397 | 46 | 13461 | 89 [1,3526 | 130
13337 | 05 [13399 | 47 [13462 | 89 [13527 | 131
13338 | 06 [ 13400 | 48 13464 | 90 [13529 | 132
13340 | 07 [13401| 49 [13465| 91 [13531 | 133
13341 | 08 [13403 | 50 | 13467 | 92 [1,3532 | 134
13342 | 09 [13405| 51 |13469 | 93 [1,3533 | 135
13344 | 10 [13406 | 52 |13470 | 94 [13535 | 136
13345 | 11 [13407 | 53 |13471| 95 |1,3537 | 137
13347 | 12 [13409 | 54 |[13473 | 96 | 13538 | 138
13348 | 13 [13411[ 55 |13475| 97 [13539 | 139
13350 | 14 [13412 | 56 | 13476 | 98 |1,3541 | 14,0
13351 | 15 [13413 | 57 |13477 | 99 [13543| 141
13353 | 16 |13415| 58 | 13479 | 100 [ 1,3544 | 142
1335 | 17 [13417 | 59 |13481 | 101 | 1,3546 | 14,3
13356 | 1,8 | 153418 | 60 | 13482 | 102 | 1,3547 | 144
13357 | 19 [13419] 61 |13483 | 103 [ 1,3549 | 145
13359 | 20 [13421| 62 13485 | 104 [ 13551 | 146
13361 | 21 [13423 | 63 | 13487 | 105 | 1,3552 | 147
13362 | 22 | 13424 | 64 | 13488 | 106 | 1,354 | 148
13363 | 23 [13425| 65 |13489 | 107 [ 1,3555 | 149
13365 | 24 [13427 | 66 | 13491 | 108 [ 1,3557 | 150
13367 | 25 [13429 | 67 13493 | 109 [ 13559 | 151
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Cadvoalin ard1

1,3368 2,6 1,3430 6,8 13494 | 110 | 1,3560 | 15,2

1,3369 2,7 1,3431 6,9 13496 | 11,1 | 1,3562 | 153

1,3371 2,8 1,3433 7,0 1,3497 11,2 1,3563 | 15,4

1,3373 2,9 1,3435 7,1 13499 | 113 | 1,3565 | 15,6

1,3374 3,0 1,3436 72 13500 | 114 | 13567 | 155

1,3375 3,1 1,3437 7,3 1,3502 115 | 13568 | 157

1,3377 3,2 1,3439 74 1,3504 11,6 1,3570 | 158

1,3378 3,3 1,3441 7,5 1,3505 11,7 1,3571 | 159

1,3380 34 1,3442 7,6 1,3507 118 | 13573 | 16,0

1,3381 3,5 1,3443 7,7 1,3508 11,9 1,3575 | 16,1

1,3382 3,6 1,3445 7,8 1,3510 12,0 1,3576 | 16,2

1,3384 3,7 1,3447 79 1,3512 12,1 1,3578 | 16,3

1,3385 3,8 1,3448 8,0 1,3513 12,2 1,3580 | 16,4

1,3387 3,9 1,3450 8,1 1,3515 12,3 1,3582 | 16,5

1,3388 4,0 1,3451 8,2 1,3516 124 | 13583 | 16,6

1,3389 4,1 1,3453 8,3 1,3518 12,5 1,3585 | 16,7

Codval 2
Saxarozamn sulu mahlulunun refraktometrlo aparilms tayinatinin
temperatura gors diizalis amsallari

Temperatura, Saxarozanin faizi
°C 0 | 10 | 20 | 30 [ 40 | 50 | 60
Saxarozaya gora tapimug faizdon ¢ixilir
15 0,27 0,31 0,34 0,35 0,37 0,38 0,39
16 0,22 0,25 0,27 0,28 0,30 0,31 0,31
17 0,17 0,19 0,21 0,21 0,22 0,23 0,23
18 0,12 0,13 0,14 0,14 0,15 0,15 0,16
19 0,06 0,06 0,07 0,07 0,08 0,08 0,08
Saxarozaya gira tapmus faiza alava edilir
21 0,06 0,07 0,07 0,08 0,08 0,08 0,08
22 0,13 0,14 0,15 0,15 0,15 0,16 0,16
23 0,19 0,21 0,22 0,23 0,23 0,24 0,24
24 0,26 0,28 0,30 0,31 0,31 0,31 0,32
25 0,33 0,36 0,38 0,39 0,40 0,40 0,40
26 0,40 0,43 0,45 0,47 0,48 0,48 0,48
27 0,48 0,52 0,54 0,55 0,56 0,56 0,56
28 0,56 0,60 0,62 0,63 0,64 0,64 0,64
29 0,64 0,68 0,71 0,72 0,73 0,73 0,73
30 0,72 0,77 0,79 0,80 0,81 0,81 0,81
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Olavs 2
Islarin yerina yetirilmasi zamam istifads edilan reaktivlarin
laborantlar tarafindan hazirlanmasi qaydalar

Reaktiv 1. 80 ml distillo olunmus suda 20 q tursunu hall
edorak hazirlayirlar.

Reaktiv 2. Natrium hidroksid mahlulu.

Toxminon 40%-1i gatt mohluldan hazirlayirlar. Natrium
hidroksidi ¢ini qabda hall edirlor. Ona gors ki, su ilo tamasda olan
zaman galovi quzir.

Bu mogsadlo, 450 q natrium hidroksidi ¢okib fasilosiz
qarigdiraraq, onu sorucu skaf altinda 550 ml distillo olunmus suya
olavo edirlor. Mohlulu soyudub butulkaya tokorok xlor kalsium
borulu tixacla, patron oshangi ilo doldurulmus gabi baglayib
karbonatin ¢okmosi tiglin iki giin saxlayirlar. Ondan sonra
mohlulu ehtiyatla ¢okiintiiniin tizorindan stiziirlor vo ya su nasosu
vasitosilo sorulur. Qatt mohlulun sixligini areometrlo 6lgiirlor vo
cadval vasitasilo onun konsentrasiyasini tapirlar. Durulagdirilmis
mahlulun hazirlanmas: ii¢lin lazim olan qati mahlulun miqdarini
IS0 asagidaki diisturla toyin edirlor:

_ E-n-1000
b

burada, V — gat1 mohlulun hacmi, ml;
E — hazirlanmis reaktivin ekvivalent kiitlosi (NaOH=40);
N — hazirlanmis mahlulun normalligidir;
b — 1 ml qati mohlulda reaktivin miqdar1, q (sixlig
6lgandan sonra, cadval vasitasilo tayin edirlar).

Kalium va natrium hidroksid mohlullar tixacla bagh qab-
larda saxlanmalidir (burada ohanglo doldurulmus xlor kalsium
borusu yerlosdirilir). Qarisdirilmis moahlulun hazirlanmasi {i¢iin
distillo olunmus sudan istifado edirlor. Bunun tgiin 30 daqigo
arzindo qaynadilmaqla karbon qazini konarlagdirirlar. Suyu
qaynatdigdan sonra kolbani shanglo doldurulmus xlor kalsium
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borusu yerloson tixacla baglayirlar vo onu soyudurlar. Qarisdiril-
mis mohlulun hazirlanmasi {i¢lin lazim olan 40%-1i gat1 natrium
hidroksid mohlulunun miqgdar1 cadvalds gostorilmisdir.

Codval
Lazimi miqdar, ml
Qatiliq 40%-li natrium su
hidroksid mohlulu

2,5n 175 1 litrodok
1n 70 1 litradoak
0,1n 7 1 litradok
30% 577 175
15% 240 625
4% 70 960

Reaktiv 3. 3,1%-li mis-sulfat mahlulu.
5 CuSOg4 -5H20 95 ml distillo olunmus suda hall olunur.

Reaktiv 4. Qurgusun asetatin goalovi mahlulu.

4 q qurgusun asetat1 96 ml distillo suyunda hall edirlar, 30 q
NaOH iso 70 ml suda holl edirlor. Ikinci mohlulu birinci
mohlulun {izarino ¢okiintii hall olana gadar slava edirlor. Ogor
saxlanma middatindo ¢okiintii oamoalo galirss, onu siizgac
kagizinda siiziirlor.

Reaktiv 5. 4%-1i glimiis nitrat moahlulu.
4 q giimiis nitrat duzunu 96 ml suda hall edirlor. mahlulu
tiind siisodo saxlayirlar.

Reaktiv 6. Titrlonmis 1%-li domirsianidli kalium KsFe
(CN)e moahlulu.

Hocmi 1 litr olan dl¢ii kolbasinda 10 q demirsianidli kalium
KsFe (CN)g duzunu suda hall edir, iizorino geyd olunan Xatto
godor su olave edirlor. Mohlulun diizalisini belo qururlar:
konusvari kolbaya rezin tixacla biiretdon 50 ml hazirlanmig K3Fe
(CN)s mohlulu tokiib, iizerine 3 q kalium-yodid vo torkibinds
domir olmayan 1,5 q sink sulfidi slavs edirlor vo garisigi dorhal
calxalayib ayrilmis yodu 0,1 n hiposulfit mohlulu ils titrlayirlor. 1
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ml 0,1 n hiposulfit mohluluna miivafiq 0,03292 q KsFe (CN)g
oldugunu nozars alaraq, alinan yodun miqdarina gora titri toyin
edirlor vo KsFe (CN)g mohluluna diizalisi qeyd edirlar.

Hesablamanin niimunaSi. 50 ml hazirlanmis 1%-li KsFe
(CN)¢ mohluluna 15 ml hiposulfit mohlulu islonir. Alinmis
nisbata gora onun KsFe (CN)g mahlulunda miqgdarini tapiriq.

1 ml 0,1n Na,S,03 mohluluna 0,03292 q miivafiqdir.

1,5ml 0,1 n Na;S,03 mahluluna iss — x uygun galir:

X = w —0,4971q KsFe (CN)s

Belaliklo, 50 ml 1%-li mohlulda KsFe (CN)g miqdari
hesablanir.

50 ml 1%-li KsFe (CN)s moahlulunda doagiq 0,5 g madds
olmalidir. Burada hazirlanmis mohlulun diizalisini tayin edirik:

k= 04971 =0,9942.
05
Bu mohlulu tiind rongli slisodo saxlayirlar. Uzun miiddat
saxlanma zaman1 onun titri doyisilmir.

Reaktiv 7. 1%-li mavi metilen mahlulu.
1q mavi (gdy) metileni 100 ml distillo olunmus suda hall
edirlar.

Reaktiv 8. 6%-li limon (alma) tursusu mahlulu.
6 q limon (alma) tursusu 94 q distillo olunmus suda hall
edilir.

Reaktiv 9. Nisasta donaciklorinin boyanmasi {igiin 1%-li
yod mohlulu.

100 ml distillo olunmus suda oavvalco 3 g kalium yodid,
sonra iso 1 q yod kristal1 hall olunur.

Moshlul tiind rongli siise gabda saxlanilir.
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Reaktiv 10. Safranin mahlulu. Texniki-kimyavi tarozids
0,5 q potas (K2COg3) gokilir vo 100 ml distillo olunmus suda hall
olunur. Potas mohluluna hissa-hissa safranin ona godor slavs
olunur ki, ¢alxalanma zaman1 mohlulda hall olunmamig safranin
qalsin.

Reaktiv 11. 2%-li mis sulfat mahlulu.
3qva2q CuSOyq-5H20 97 ml distillo olunmus suda hall
edilir.

Reaktiv 12. Kalium yodidds 0,004 n yod mohlulu.

2-2,5 q kalium yodid 10 ml suda hall edilib, tizorins 0,26 q
sublimasiya edilmis yod slave edilir. Hazirlanmis mohlul su ils
500 ml hacmina ¢atdirilir.

Reaktiv 13. Mikroskop altinda miisahids ii¢iin nisasta.

Nisasta donaciklorinin sisma daracasinin kleysterizo olun-
masinin mikroskopik todqiqi zamani onlarin 6lgiisiiniin doyismasi
miioyyon edilir. Ona goro do mikroskopik todqiq zamani lazim
olan nisasta donaciklori bir 6l¢tido olmalidir. Nisasta donociklo-
rinin Olgiilorine gora fraksiyalasdirilmasi, su suspenziyalarindan
onlarin sedimentasiyasinin miixtolif siiratlorino asaslanir.

100 q nisastaya 500 ml su olava edilib, intensiv qarisdiril-
diqda, bircinsli suspenziya alinir. Onu 12-15 dogigo miiddstinds
durultdugdan sonra, ¢okiintiiniin tizorinds olan xirda donacikli
ustiinliik toskil edon maye stokana siiziiliir. Suspenziyalagdirma,
durultma vo dekantasiya omoliyyat1 7-10 dofo tokrar olunur ki,
hor dofo do maye yeni stokana siiziiliir. Hor ndvbati sedimentasiya
vaxtt 1-2 doqigo azaldilir. Bu zaman stokandaki nisasta dono-
ciklorina ¢okmasino imkan verilir ki, tizorindoki maye yenidan
stiziilstin.

Eyni iisulla hamin stokanlara ikinci pay nisastani da (100 q)
fraksiyalara ayirirlar. Stokanda qalan nisasta ¢okiintiisii havada va
yaxud temperaturu 50°C-don ¢ox olmayan quruducu skafda
qurudulur, ayri-ayr1 siiso qablarda saxlanilir. Nisastanin hor
fraksiyasini bu tisulla daha 3-4 kigik fraksiyalara ayirmaq olar.
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Reaktiv 14. 3%-li sirko tursusu mohlulu. Xiisusi ¢okKisi
1,075 olan qat1 sirka tursusundan 35 ml 6lgiir vo onu 1 litr hacmli
6l¢ii kolbasinda distillo olunmus suda hall edorak tizarins isarays
gadar su alavs edib garigdirmaq lazimdir.

Reaktiv 15. 1%-1i oksalat tursusu.

Texniki-kKimyovi torozido 10 q kristal oksalat tursusu
cokilib, 1 litr hacmli 6l¢ii kolbasinda distillo olunmus suda hall
edilir vo isaro olunmus Ol¢iiya (odor istiino su olava edilib
qarigdirtlir.

Reaktiv 16. 0,001 n 2,6 dixlorfenolindofenolun natrium
duzu mohlulu.

2,6 dixlorfenolindofenol duzu su mohlulunda tez dagildi-
gima goro fosfat buferi pH=6,9-7,0 hazirlanir. Bufer ti¢in asas
reaktivlor belo hazirlanir: 1 litrdo KHoPO4 -9,078q vo 1 litrdo

NaHPOg4 - 2H20 -11867 q. Fosfat mohlullari ayri-ayr1 saxlanilir.

KH2PO,4 mohlulunun 2 hacmi vo Na;HPO, mohlulunun 3 hocmi
gotiirtilorak, mohlul istifadodon qabaq qarigdirilir.

0,25 g 2,6 dixlorfenolindofenolun natrium duzu 1 litr hacmi
olan 6l¢ii kolbasina kogiiriiliir vo tizorina 700 ml distilla suyu
alava edilir va bufer qarisigi isara olunmus hacma godar ¢atdirilir.

2,6 dixlorfenolindofenol mahlulu azdavamli oldugu {igiin, o
az miqdarda hazirlanir vo 7 giindon ¢ox olmayaraq, kip baglanmis
qapagqla tiind sliso qablarda saxlanir.

Saxlanma miiddstindo mohlulun gatiligi doyisir. Ona goéro
do tohlilin kegirilmasindon gabaq onun titrini miioyyan etmok
lazimdir.

Reaktiv 17. 2%-1i xlorid tursusu (HCI) mohlulu.
Xiisusi ¢okisi 1,19 olan 4,5 ml qat1 HCI {izorino 94,6 ml
distilla suyu slavs edilib qarisdirilir.

Reaktiv 18. 2%-1i sulfat tursusu (H,SO4) mahlulu.
980 ml distillo olunmus suya, yavas-yavas xiisusi ¢aKisi
1,84 olan qat1 sulfat tursusu slavs edilib garigdirilir.
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Reaktiv 19. 0,001 n kalium yodat (KJO3) mahlulu.

KJOs-iin kristal tozu 102°C temperaturda quruducu skafda
2 saat orzindo qurudulur, sonra iss kiitlasi 0,3568 q olan KJ;
gotiiriilir vo 1 litr hocmli dl¢ti kolbasinda distillo suyunda hall
edilib, tizarina su slavs edilorak isars olunmus 6l¢iiys godor asasli
suratds qarisdirilir.

Hazirlanmis mohlulu tiind rongli stisolords qurulmus
mikrobiiret ilo saxlayirlar, asagi hissasindon “armudu rezin”
vasitasilo mohlul verilir.

Reaktiv 20. 1%-Ii nisasta mohlulu.

1 q kartof nisastasini texniki-Kimyavi torazids ¢okib iizaring
30-40 ml soyuq distillo suyu olave etmali. Sonra iso stokanda
suyu gaynadib (suyun imumi miqdart 99 ml olmalidir), tizarina
avvalcadan su ilo qarisdirilmis nisasta alave edilir, gaynadilir vo
soyudulur.

Reaktiv 21. Vitaminlogdirilmis x6rok duzu (NaCl).
Texniki-kimyavi torozido 1 q askorbin tursusu ¢okilir vo 0
100 q x1rda ¢okilmis x6rak duzu ilo qarigdirilir.

Reaktiv 22. 4%-li sirks tursusu mahlulu.

Sixligi 1,075 olan 46 ml qati sirko tursusu 1 litr hacmli
kolbaya kog¢iiriiliib, tizarino distillo suyu olave edib hall edilir,
qarigdirilir isarays godor ¢atdirilaraq, yena do qarisdirilir.

Reaktiv 23. 0,72%-1i pikrin tursusu mohlulu.
Onun {i¢iin 0,72 q pikrin tursusu 100 ml distillo olunmus
suda hall edilir.

Reaktiv 24. 10%-li sirks tursusu moahlulu.

115 ml (1,075 sixlig1) qati sirks tursusu 1 litr 6l¢ii kolbasina
kogiiriiliib, distillo olunmus suda holl edilir, qarigdirilaraq isaro
olunmus 6l¢iiys gadar gatdirilir vo yens do qarisdirilir.
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Reaktiv 25. Etil efirin vo etil spirtinin neytral qarisig.

Bir hisso spirtin iizarine iki hisss efir vo 3-5 damci 1%-li
fenolftalein olava edilir. 0,1 n galavi mohlulu ils ag1q ¢ohrayi rong
aliana gadar titrlonir.

Reaktiv 26. 1%-li fenolftalein mahlulu.
1 g fenolftalein 96%-1i 99 ml spirtds hall edilir.

Reaktiv 27. 1%-li floroqliitin mohlulu etil efirindo.
1 q florogliitin 100 q kiikiird efirinds hall edilir.

Reaktiv 28.0,1 n KOH-1n mahlulu.

1 litr tozo qaynadilmis suda 6 q KOH hall etmali.
Karbonatlarin ¢oktiiriilmasi ti¢iin hazirlanmig moahlula hissa-hissa
5%-li barium xlorid slavo etmok lazimdir (tam ¢okdiriilmoni
yoxlamali). BaCOj3 ¢okiintiisiine - ¢okmaya imkan verarak sifon
vasitosilo ehtiyatla goffaf mohlul siiziilir vo gaynadilmis su ilo
lazzmi hocma c¢atdirmaqla KOH mohlulunun titrini  kohraba
tursusu vasitosilo miioyyan edilir. Bu titro 59,02-65,1 q KOH
ekvivalentdir. 2-3 kigik stokanlarin harasinds 0,1-0,2 q ikigat
kristallasmis kohroba tursusu olan niimuno ¢okilir. Nimunoalori
stokanla birlikdo konusvari kolbalara salir, suda hall edir vo onu
fenolftalinin istiraki olmaqla goalovi mohlulu ilo ¢ohrayr rong
alinana qodar titrlayirlor.

Hesablanmanin niimunasi:

0,14918 q kohroba tursusunun doqiq miqdar1 gotiiriliir.
Titrlomays 26,5 ml 0,1n KOH mohlulu islonmisdir:

59,02-651

01492 —x

. 01492-651 83690
59,02 59,02

= 014684

0,1468 g KOH - 26,5 ml mohlulda saxlanilirsa
1 ml mahlulda —x q KOH
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Titr = 01468 _ 0,00554q.
265

0,00554

0,00561
0,1 n normal tursu mohluluna géra (H.SO4 vo ya HCI)
KOH-1n titrinin qurulmasinda 20-25 ml molum diizalis oamsalli
(k1) tursunu KOH mohlulu ils hazirlanmis metiloranj mahlulunun
istirak1 ilo sar1 rongo godor titrloyirlor. KOH {igiin diizalis
omsalini diistura gors hesablayirlar:

a
k===k
b 1

Dizolis omsaliiso Kk = =0.988 olur.

burada, a — 0,1 n tursu mohlulunun miqdari, titr tigiin gotiiriilon
ml;

ky — titrlonoan tursu tigiin diizolis omsali;

b — 0,1 n KOH mahlulunun miqdari, titra iglonan, ml.

Reaktiv 29. 1 n KOH-1n spirtdo mohlulu.

1 litr mohlulda 56,1 q KOH olmalidir. Mohlulu hazir-
layanda KOH niimunasinin ¢okisi 60 g-dok artirilir. Moahlulun
tiindlosmamasi {iglin spirt (rektifikat) ovvalcodon emal edilir.
Spirtin har bir litrino 30-40 g KOH olavs edilib, oks soyuduculu
su hamaminda 3 saat qaynadilir. Sonra 30 ml (1 litra) 10%-li
giimiis nitrat (AgNO3) mohlulu olava edilir vo spirt ¢okilir.
Cokilmis spirtdo golovi mahlulu hazirlanir. O, tiind rongli siiso
qabda saxlanir. Mohlulun titri kahroba tursusuna gora toyin edilir
va ya H,SO, ya da HCI tursularinin titrino goro toyin edilir.
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[Mpuaoxenns

IIpunosxenne 1

Tabmuma 1

Onpeueneﬂne-conep»«aﬂnﬂ CYXHX BEIIECTB I10 MOKa3aTe/JI10 NPEeJIOMJICHUSA

(COCTaBJ’leHO 110 pacTBO

pam caxapo3sbl)
\

o L = =B®] = [N @] = R @] S
s& | Ex | 8% | Ex | 8% | Ex | 2% | &Ex
N (S N o . N o . N (SN
25| g | 22| gE | 25| gE | 2| g¢&
5 E 53 5 E 5 3 g E 5 8 5 E 5 3
S5 g = g & e = § 2 g = 5 & g =
g = S g = S g = S g T 5
g 3 g 3 3 3 g 3
= =z = Sz = o = &z
1,333 0 1,3391 4,2 1,3454 8,4 1,3520 12,6
1,3331 0,1 1,3393 4,3 1,3456 8,5 1,3521 12,7
1,3333 0,2 1,3394 4,4 1,3458 8,6 1,3523 12,8
1,3334 0,3 1,3395 4,5 1,3459 8,7 1,3524 12,9
1,3336 0,4 1,3397 4,6 1,3461 89 1,3526 13,0
1,3337 05 1,3399 4,7 1,3462 89 1,3527 13,1
1,3338 0,6 1,3400 48 1,3464 9,0 1,3529 13,2
1,3340 0,7 1,3401 4,9 1,3465 9,1 1,3531 13,3
1,3341 0,8 1,3403 5,0 1,3467 9,2 1,3532 13,4
1,3342 0,9 1,3405 51 1,3469 9,3 1,3533 13,5
1,3344 1,0 1,3406 5,2 1,3470 9,4 1,3535 13,6
1,3345 1,1 1,3407 5,3 1,3471 9,5 1,3537 13,7
1,3347 1,2 1,3409 54 1,3473 9,6 1,3538 13,8
1,3348 1,3 1,3411 55 1,3475 9,7 1,3539 13,9
1,3350 14 1,3412 5,6 1,3476 9,8 1,3541 14,0
1,3351 15 1,3413 5,7 1,3477 9,9 1,3543 141
1,3353 1,6 1,3415 5,8 1,3479 10,0 1,3544 14,2
1,3355 1,7 1,3417 5,9 1,3481 10,1 1,3546 14,3
1,3356 1,8 1,3418 6,0 1,3482 10,2 1,3547 14,4
1,3357 19 1,3419 6,1 1,3483 10,3 1,3549 145
1,3359 2,0 1,3421 6,2 1,3485 104 1,3551 14,6
1,3361 2,1 1,3423 6,3 1,3487 10,5 1,3552 14,7
1,3362 2,2 1,3424 6,4 1,3488 10,6 1,3454 14,8
1,3363 2,3 1,3425 6,5 1,3489 10,7 1,3555 14,9
1,3365 2,4 1,3427 6,6 1,3491 10,8 1,3557 15,0
1,3367 2,5 1,3429 6,7 1,3493 10,9 1,3559 151
1,3368 2,6 1,3430 6,8 1,3494 11,0 1,3560 15,2
1,3369 2,7 1,3431 6,9 1,3496 111 1,3562 15,3
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[Iponomxenne Tabnuip! 1

1,3371 2,8 1,3433 7,0 1,3497 11,2 1,3563 15,4
1,3373 2,9 1,3435 7,1 1,3499 11,3 1,3565 15,6
1,3374 3,0 1,3436 7,2 1,3500 11,4 1,3567 15,5
1,3375 3,1 1,3437 7,3 1,3502 11,5 1,3568 15,7
1,3377 3,2 1,3439 7.4 1,3504 11,6 1,3570 15,8
1,3378 3,3 1,3441 7,5 1,3505 11,7 1,3571 15,9
1,3380 3,4 1,3442 7,6 1,3507 11,8 1,3573 16,0
1,3381 3,5 1,3443 7,7 1,3508 11,9 1,3575 16,1
1,3382 3,6 1,3445 7,8 1,3510 12,0 1,3576 16,2
1,3384 3,7 1,3447 7,9 1,3512 12,1 1,3578 16,3
1,3385 3,8 1,3448 8,0 1,3513 12,2 1,3580 16,4
1,3387 3,9 1,3450 8,1 1,3515 12,3 1,3582 16,5
1,3388 4,0 1,3451 8,2 1,3516 12,4 1,3583 16,6
1,3389 41 1,3453 8,3 1,3518 12,5 1,3585 16,7
Tabimna 2

IMonpaBka Ha TeMnepaTypy A5 peppaKTOMETPHIECKOr0 aHAIN3a BOTHBIX
PacTBOPOB caxapo3bl (MexkayHapoaHas mkaaa 1936 r.)

Temneparypa, IIponeHT caxapo3sl
°C 0 | 120 | 20 | 30 | 4 | 5 | 60
Buiuecmsv u3 naiidennozo npoyenma caxaposvl
15 0,27 0,31 0,34 0,35 0,37 0,38 0,39
16 0,22 0,25 0,27 0,28 0,30 0,31 0,31
17 0,17 0,19 0,21 0,21 0,22 0,23 0,23
18 0,12 0,13 0,14 0,14 0,15 0,15 0,16
19 0,06 0,06 0,07 0,07 0,08 0,08 0,08
Ilpubasump K HATI0EHHOMY NPOYEHMY CAXAPO3bl

21 0,06 0,07 0,07 0,08 0,08 0,08 0,08
22 0,13 0,14 0,15 0,15 0,15 0,16 0,16
23 0,19 0,21 0,22 0,23 0,23 0,24 0,24
24 0,26 0,28 0,30 0,31 0,31 0,31 0,32
25 0,33 0,36 0,38 0,39 0,40 0,40 0,40
26 0,40 0,43 0,45 0,47 0,48 0,48 0,48
27 0,48 0,52 0,54 0,55 0,56 0,56 0,56
28 0,56 0,60 0,62 0,63 0,64 0,64 0,64
29 0,64 0,68 0,71 0,72 0,73 0,73 0,73
30 0,72 0,77 0,79 0,80 0,81 0,81 0,81
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IIpuioxkenue 2

Peaktun 1. 20%-Hb1i1 pacTBOp Cyib(OCATUIIUIOBON KHUC-
n0tbl. I'oToBAT ero, pactBopsist 20 r KUCIOTH B 80 M AUCTUILIM-
POBAHHOM BOBI.

Peaktus 2. PactBops! ruapara okucu Hatpus. I[Ipuroros-
JSI0T U3 KOHUEHTPUPOBAHHOTO, mpuMmepHo 40%-HOro pactBopa.
['mapat oxucu HaTpHsi pacTBOPSIOT B ¢aphopoBoii mocyxae, Tak
KaK IpHU B3aUMOJIEHCTBUU C BOJOW IIEJIOYM CHIBHO pa3orpe-
BatoTca. BiapemmBaror 450 r ruapata OKMCH HAaTpusi M IOCTE-
MIEHHO MPH HETIPEPHIBHOM MTOMENIMBAHUU (TIO]] TSTO#) JOOABISIIOT
ero K auctwimupoBanHoi Bozae (550 mi). PactBop oxmaxknator,
NEePeTuBaOT B OYThUIb, KOTOPYIO 3aKpBIBAIOT MPOOKOH € XIIOp-
KaJIbIIMEBOW TpPyOKOM, 3aloIHEHHOM HATPOHHOW W3BECTHIO, U
OCTaBIISIFOT Ha J[Ba JHS IS ocaxaeHus kapoonaros. [locie aToro
pacTBOp OCTOPOKHO CIIMBAIOT € OCaJKa MM OTCAChIBAIOT C
MOMOIIBIO BOJIOCTPYHHOTO Hacoca.

ApeoMeTpoM OMNpeAesnstoT MIOTHOCTh KOHLIEHTPUPOBAHHO-
ro pacTBOpa U MO TaOJIMIE HAXOJAAT ero KoHieHTpauuio. Komu-
YECTBO KOHIICHTPUPOBAHHOTO pacTBopa (00BeM), HEOOXOIMMOE
JUIs TIPUTOTOBJIEHUS Pa30aBJIEHHBIX pPACTBOPOB, HAXOIAT IO
dbopmyie

3-#-1000
V=——"7—,
o
rae V — o00beM KOHLEHTPUPOBAHHOT'O pacTBOPA, MII;

O — SKBUBAJIEHTHAas Macca MPUTOTOBIEHHOTO peakTuBa (AJs
NaOH=40);

H — HOPMaJIbHOCTh IPUTOTOBJIEHHOT'O PACTBOPA;

0 — cojepkaHue peakTuBa B | MJI KOHIIEHTPUPOBAHHOTO
pacTBopa, T (ONpEeAeNsIoT MO TaOiauIaM TOCiIe HW3MEPECHUS
IJIOTHOCTH).

Bce pactBophl ruapata OKUCH HATpUsl U Kalus JIOJIKHBI
XPaHUTBCS B COCYJIaX, 3aKPBITHIX NMPOOKAMH, B KOTOpPhIE BCTaBJIE-
HBI XJIOpKaJblIeBbIe TPYOKH, 3aTI0JJTHEHHbIE HATPOHHOM M3BECTHIO.
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Jlns npurotoBieHUs pa30aBICHHBIX PACTBOPOB HCIOJIb-
3yIOT JAUCTHJLIMPOBAHHYIO BOJY, M3 KOTOPOW MpeaBapUTEIBHO
YAQISAIOT YIJICKUCTBINA ra3, MIpOKUISATUB €€ B TeueHue 30 MUuH.
[locne kumnsueHus BOJYy B KOJOE 3aKpbIBAIOT MPOOKOW € XJIOpP-
KaJIbIIUCBOW TPYOKOH, 3allOJTHEHHOW HATPOHHOW W3BECTHIO, U
OXJIAXKJAIOT.

KonuuectBo koHuneHTpupoBaHHoro 40%-Horo pactBopa
rujjpata OKMCU HaATpHsi, HEOOXOAMMOE JUIsl PUTOTOBICHUS Pa3-
0aBJICHHBIX PACTBOPOB, IPUBEICHO HIKE B TAOJIHIIE.

Tabmuua
Heob6xoamumoe KOITHIECTBO, MIT
Konnenrparnus 40%-noro pacTBopa
P rujpara OKHI:ZH HaTgI/ISI Bozer
2,51 175 Holn
1lu 70 Holn
0,11 7 Holn
30% 577 175
15% 240 625
4% 70 960

PeaktuB 3. 3,1%-HbIil pacTBOp CEPHO-KUCION Meau. S5 T
CuSO4 -5H20 pactBopsitoT B 95 M TUCTHITHPOBAHHOM BOJIBI.

Peaktus 4. Illeno4H0i1 pacTBOp YKCYCHO-KHMCIJIOTO CBHUHIIA.
4 T YKCYCHO-KHMCJIOTO CBHMHIIA PacTBOPSIOT B 96 Ml AMUCTUILINPO-
BaHHOU BoAbl, a 30 r enkoro Hatpa — B 70 mi Boasl. K nmepomy
pacTBOpY NPUIUBAIOT BTOPOH /10 pacTBOPEHUS 00pa30BaBILIErocs
0CaJKa.

PeakTus 5. 4%-HpIi pacTBOp a30THO-KUCIIOTO cepedpa.
4 T a30THO-KUCIIOTO cepedpa pacTBOPSIIOT B 96 MII BOJBI.
PacTBOp XpaHAT B TEMHOM CKJISTHKE.

PeaxtuB 6. TurpoBanusiii 1%-Hbli pacTBOp KeI€30-CUHE-
poaucroro kamus KzFe(CN)g. XKenesocmHepoauCThI Kaluii B
konudecTBe 10 T pacTBOPSIOT B BOJIE B MEPHOM KOJOE BMECTH-
MOCTBIO | J1 M A0NIMBaOT Boay 10 MeTku. [lompaBky Kk pacTBopy
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YCTaHABIMBAIOT CJIEAYIOUIMM 00pa3oM: B KOHHYECKYIO KOJOY C
NPUTEPTON WM PE3MHOBOW MPOOKOH HanmuBaroT u3 Oroperku 50
MJI TIPUTOTOBJIEHHOTO PACTBOpPa >KEJIE30CHHEPOJAUCTOrO Kallus,
npubasisor 3 r Hoxuctoro kanus U 1,5 T He coxepkalero
JKelle3a CEPHO-KUCIIOro IIMHKA U TOTYAC K€ MOcie B30anThIBaHUs
TUTPYIOT BhlenuBLIHiics o 0,1 H. pacTBOpOM rUnocynbdura.

[To xonuuecTBY BBIIEIUBIIETOCS #HOJa YCTaHABJIMBAIOT
TUTP WU TOIpPaBKy K pPacTBOPY IKEJIE30CHHEPOJHCTOrO Kalus,
ucxons w3 toro, yro 1 mm 0,1 H. pacTtBopa rumocyiabdura
cootBercTBYET 0,03292 T KE1e30CHHEPOJHCTOIO KaJIusl.

IIpumep pacuera. Ha tutrpoBanue 50 M mpuUroTOBJICH-
HOro 1 %-HOro pactBopa *KeJle30CHHEPOJHCTOrO KajHS IOLUIO
15,1 mn pactBopa runocyinbdura. M3 mpomnopuuud Haxoaum
KOJIMUECTBO YKEJI€30CUHEPOJHCTOrO Kajlusl B PACTBOPE.

x= A0 292 649710 KaFe (CN)s

CrnenoBarenbHO, TAKOE KOJHUYECTBO JKEJIE€30CHHEPOIHCTOTO
kanus conepxkurcs B 50 mi 1 %-"oro pactBopa. B 50 mit Touno 1
%-HOrO pacTBOpa  KEIE30CHHEPOTHCTOrO  Kalmus  JOJDKHO
comepxarbest 0,5 T BemecTBa, OTCIO[Ia ONPENENsieM TOMPaBKY K
MPUTOTOBICHHOMY PacTBOPY:

044971

K= =0,9942

PacTBOp 3TOT COXpaHAIOT B TeMHON OyThUIM. TUTp ero He
W3MEHSETCS B TEUEHHUE J0JIT0ro BpEMEHH.

Peaktus 7. 1%-HbI1il pacTBOpP METUIIEHOBOT'O TOIYOOTO.
1 r metuneHoBoro romxyboro (cuHero) pactBopsitoT B 100
MJT JUCTUILTUPOBAHHOM BOJIBI.

PeaktuB 8. 6%-HBIi pacTBOp JIMMOHHON (56J0YHON)
KHCJIOTHI.
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6 T TUMOHHOM (SI0JIOYHOM ) KMCIIOTHI pacTBOPSIOT B 94 T 11~
CTWJIMPOBAHHOU BOJIBI.

PeaktuB 9. 1%-uHbIii pacTBOp #oma Ui OKpacKu Kpax-
MaJbHBIX 3€PEH.

B 100 M1 nucTUiIMpOBaHHOM BOJIbI CHavajla pacTBOPSIOT 3
I HOAMCTOrO Kaius, a 3areM 1 T KpucTtauimdeckoro hojaa. Pac-
TBOP XPaHAT B CKJISIHKAX U3 TEMHOT'O CTEKJIA.

Peaktus 10. PactBop cadpanuna.

Ha Ttexnoxmmmueckux Becax orBemmBaioT 0,5 T mortamra
(K2CO3) u pactBopsitot ero B 100 Myt AUCTUIIIMPOBAHHOW BOJBI.
[IpubaBisatoT B pacTBOp MOTalIa HEOOIBIIUME TOPLUUSAMHU cadpa-
HUH J0 TEX IIOp, IMOKa IMOCJIC SHEPIUIHOI'O B30aTHIBAaHUS HE OC-
TaHETCsI HEPaCTBOPEHHBIN caypaHuH.

PeaxtuB 11. 2%-HbI1ii pacTBOp CEPHO-KUCIION MEIH.
3 u 2 r CuSOg-5H20 pactBopsitor B 97 M1 TUCTHILTUPO-
BaHHOMU BOJEI.

Peaxtus 12. 0,004 1. pacTBOp #10J1a B 1OJUCTOM KaJIUH.

2-2,5 T #WomucToro Kajaus pacTBOpuTh B 10 M1 BOABI H
BHectd 0,26 r cybnmumupoBaHHOro ioxa. IlpuroroBieHHbII
pacTBOp 10BeCTH BOJ0M 110 oObema 500 mut.

PeakTus 13. Kpaxmai a1 MUKPOCKOIIIPOBAHHUS.

[Ipy MHUKpPOCKONMYECKOM M3y4€HHUH Ipoliecca KiehcTepu-
3alliU O CTENEeHU Ha0yXaHUs KPaxMaJbHBIX 3€PEH CYAAT MPEeKIe
BCEro Mo M3MEHeHHI0 ux pasmepa. [loatomy mns paboT, cBsizaH-
HBIX C MUKPOCKOIIMPOBAaHNEM, HYXKEH KpaxMaJl ¢ 3€pHAMH OJMHA-
KOBOTO pa3mepa. DpaklMOHUPOBAaHHE KpaXMaJbHBIX 3€peH I10
pa3MepaM OCHOBAHO Ha Pa3jIM4YHON CKOPOCTH CEJUMEHTALMU HX
13 BOJHOM CYCIIEH3UH.

100 r kpaxmana 3anuBatoT 500 M1 BOABI M, MHTEHCUBHO IIE-
peMelnBas, IMOJy4yaroT OJHOPOJAHYIO cycneH3uto. Jlator ei
OTCTOSITHCS B T€UEHHE 12-15 MUH U CIMBAIOT B CTaKaH >KUJIKOCTh
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HaJ[ OCaJKOM, COJEpXkAIIlyl INPEUMYIIECTBEHHO MEJIKHUE 3€pHa.
Onepanuio CyCHEH3MpPOBaHUS, OTCTaMBaHUS U JCKaHTALUU
noBTOpsAOT 7-10 pas, cauBas KaXIbld pa3 >KUAKOCTb HAJ OCajl-
KOM B HOBBIM CTakaH. Bpems KaxI0i mociueayrouiei ceiuMeH-
TallMu yMeHbIIaroT Ha 1-2 MuH. KpaxmajibHbIM 3epHaM B cTa-
KaHaX JJal0T BO3MOXKHOCTh OCECTh U CIMBAIOT C OCAJIKA BOJY.
[Tono6ubiM 00pa3oM B 3TH K€ CTaKaHbl (PAKIHUOHUPYIOT
BTOpYIO nopuuto kpaxmaia (100 r), a 3aTeM TpeTbiO, YETBEPTYIO
u ratyro. I[lomydeHHble B cTakaHax OCaJKHM Kpaxmaia CymiaTr Ha
BO3/yXe WIH B CYIIHJILHOM MIKady NpH TeMIEpaType HE BBIIIES
50°C m xpaHsST B OTHENBHBIX CKIfHKaX. Kaxayio ¢pakuuio
Kpaxmaja MOXHO Pa3JeUuTh MOJO0OHBIM 00pa3oM Ha TPU-UYETHIPE

bpakuum.

PeaxtuB 14. 3%-Hblil pacTBOp YKCYCHOM KUCIOTHI.

Otmeputh 35 MJI KOHLEHTPUPOBAHHOM YKCYCHOM KHCJIOTBI
¢ yaenbHOW Mmaccoi 1,075, pacTBOpUTH B IHUCTHJIIIMPOBAHHOU
BOJIE B MEPHOM KO0JIO€ BMECTUMOCTBIO 1 J1, TOBECTH 10 METKU U
[EepPEMEILATD.

PeakTus 15. 1%-Hb1ii pacTBOp L1aBeNeBON KUCIOTHI.

OtBecuTh Ha TexHOXMMHYeckux Becax 10 r kpucramnu-
YEeCKOW IaBEJIeBON KHCIOTHI M PACTBOPUTH B JUCTUIUIMPOBAHHOMN
BOJIE B MEpPHOI KoJO€ BMECTUMOCTBIO | JI, AOIUTH BOAOH N0
METKU U TIEPEMEIIATb.

PeaktuB 16. 0,001 H. pactBOop HarpueBoil comu 2,6-
nuxiopdeHonuHaopeHona.

['oToBsaT ¢ pocharubim Oydpepom pH=6,9-7,0, Tak Kak HaT-
pueBas cousb 2,6-1uxsopheHoanH10peHoIa B BOJHOM pacTBOpe
OwIcTpO paspymaercs. [l Oydepa roToBIT HCXOAHBIE PEAKTHBHI:
KH2PO4 -9,078T B 1 1 NaHPOy4-2H20 -11867— 11,867 r B

1 n. Kaxnaeiii docdarnelii pactBop xpansT oraenbHo. Ilepen
ynoTpeOJeHeM pacTBOpPbl CMENIMBAIOT, Oeps aBa o0ObeMa
pactBopa KH2PO4 u Tpu 06bema pactBopa NagHPO,.
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0,25 r HatpueBoi coau 2,6-muxnopdeHonnHaodeHona mne-
PEHECTH B MEPHYIO K0JI0y BMecTUMOCThIO 1 11, mpubasuts 700 M
JUCTHIIMPOBAHHOW BOJBI, J0BecTH Oy(depHOW CMechlo 110
OTMETKH U [IEpEMEILATh.

PactBop 2,6-guxnopdenonnnnodeHona MaioyCTOMIUB, 1M0-
ATOMY €ro cjenyeT TOTOBUTh B HEOOJBIINX KOJIMYECTBAX U Xpa-
HUTH He OoJsiee 7 CYTOK B CKJISIHKE M3 TEMHOIO CTEKJa C IJIOTHO
3aKphIBAIOIEHCA KpbIIKOW. IIpM XpaHEeHMM KOHLIEHTpauus
pacTBOpa M3MEHSETCs, MOATOMY Iepe]] NMPOBEACHUEM aHAJIU30B
0053aTeNbHO CIEAYET ONPEIEIUTD €r0 TUTP.

PeaxTuB 17. 2%-Hb1ii pacTBOp COJITHOW KHUCIOTHI.

K 4,5 mn xounenrpupoBannoir HCI ¢ ynenpHO# Maccoi
1,19 npubaButrs 94,6 M1 IUCTUIIMPOBAHHOM BOJBI U IEpe-
MeIlaTh.

PeakTus 18. 2%-HbIi1 pacTBOp CEpHON KUCIIOTHI.

K 980 mn gucTuiMpoBaHHOM BOJBI MEJJIEHHO MPUIIUTH
10,8 M1 KOHLIEHTPUPOBAHHOM CEPHON KUCIIOTHI C YAEIBHOU Macc-
coii 1,84 u nepemerats.

Peaktus 19. Tounsii 0,001 H. pacTBOp Hozara Kauus
(KJO3).

Kpucrannnuecknii mopomok MHojara Kajaus BBICYIIUTH B
cymmmibHOM mmikagy npu temmneparype 102°C B TeueHue 2 u.
[Tocne storo B3sTh HaBecky KJz maccoit 0,3568 1, pacTBopuThH ee
B JIMCTUJUIMPOBAHHOM BOJIE B MEPHOM KOJIO€ BMECTUMOCTbIO 1 11,
JIOJIUTh BOJOM 1O METKH M TLIATEJIbHO mepememars. M3 3roro
pacTBopa numneTko orobpats 10 Mi, mepeHecTH B APYryro
MEpPHYIO KOJIOY BMECTUMOCTBIO 1 JI, JOJUTH BOAOH IO METKU H
nepemeniatb. [IpUroToBIEHHBI pacTBOpP CHEAYeT XpPaHUTh B
CKJISIHKE M3 TEMHOI'O CTEKJIa C YCTAaHOBJIEHHON MHUKpPOOIOPETKOM,
HOTOJIHAIOMIEHCS 3TUM PAaCTBOPOM CHU3Y NPH TOMOIIH «TPYILN».
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PeakTus 20. 1%-HbIi1 pacTBOp Kpaxmaa.

OTBecuTh Ha TEXHOXUMHUYECKUX Becax | r kapTodempHOTro
Kpaxmayia 1 3aiauTh ero 30-40 My X0JIOJHON AUCTUIITUMPOBAHHOM
BOJBI. B cTakaHe BCKUMATHTH BOAY (0OIIEe KOJIMYECTBO BOJBI
JOJKHO OBITH 99 MiT) U 100aBUTH MPEABAPUTENBHO Pa3BeICHHBIN
BOJIOM Kpaxmail. /[aTb BCKUIIETh U OXJIaJUTh.

PeaxkTuB 21. BuramMmuHu3upoBaHHasi TOBapEHHAs COJIb.

1 T ackOpOMHOBOI KHUCIIOTHI OTBEUIMBAIOT HA TEXHOXUMHU-
YECKMX Becax M TIIATeIbHO nepeMemnBaroT co 100 r menko-
Pa3MOJIOTON ITOBAPEHHOM COJIH.

PeaxkTuB 22. 4%-Hb1ii pacCTBOP YKCYCHOW KHUCIIOTHI.

46 MJI KOHIICHTPUPOBAHHOM YKCYCHOM KHCIOTHI (IUIOT-
HoCThIO 1,075) mepenectu B MEpHYIO KOOy BMECTUMOCTHIO 1 11,
pacTBOPUTH AMCTUIUIMPOBAHHOW BOJOW, IepeMelaTh, JOBECTH
JI0 METKH U CHOBA TIepeMeIIaTh.

PeakTus 23. 0,72%-Hb1ii pacTBOp MTUKPUHOBOW KHCIIOTHI.
0,72 T nNUKPUHOBON KHUCIOTHI pacTBOpsitoT B 100 M
TUCTUILTUPOBAHHOM BOBI.

PeaxkTus 24. 10%-HbIi1 pacTBOp YKCYCHOM KHCIIOTBHI.

115 Mn KOHIEHTPUPOBAHHOM YKCYCHOM KHCIOTHI (TUIOT-
HocThio 1,075) mepeHecTH B MEpHYIO K010y BMECTUMOCTbHIO 1 I,
pPacTBOPUTH IUCTUILTUPOBAHHON BOJOW, NEepeMemaTh, TOBECTH
JI0 METKH U CHOBA IepeMelIaTh.

PeakTuB 25. HelitpanpHasi cMech 3THIOBOTO 3upa u
ATUJIOBOTO CIIUPTA.

K onHoit wactu cniupta npubaBuTh ABe yactu 3¢upa u 3-5
karnenb 1%-Horo pactBopa denondranenna. Orrutponats 0,1 H.
pacTBOPOM IIEJIOYM A0 TMOSBICHHUS Ci1a00-pO30BOr0 OKpallH-
BaHUs.
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PeakTus 26. 1%-ub1i1 pactBop deHondranenna.
1 r ¢enondranenna pactBoputb B 99 man 96 %-Horo
CIHpTA.

PeaxkTuB 27. 1%-Hb1ii pacTBOp (IOPOTIIONUHA B STHIOBOM

a¢dupe.
1 r pnopormonmua pacreoputs B 100 r cepHoro adupa.

Peaxtus 28. 0,1 u. pacTBop ruapara OKUCH KaJlus.

6 r KOH pactBoputh B | 11 cBexxekunsiueHoM BObI. Jliis
OCaX/IeHUsI KapOOHATOB K MPUTOTOBJIIEHHOMY PAacTBOPY MPHIUTh
HEOOJIBIIUMU MOPUMSIMH 5%-HbIIl pacTBOp XJIOPUCTOro Oapus
(mpoBepuTh Ma MOJHOTY ocaxaeHus). Ocanky yriekuciaoro Oa-
pUsl 1aTh OTCTOSTHCS, OCTOPOKHO CIHMTH MPHU MOMOIIM CH(OHA
IPO3payHblii PACTBOP U JOBECTH €ro NMPOKHUIISTYCHHON BOJIOM 110
HY>KHOT0 00beMa.

Tutp pactBopa KOH ycranaBiuBaroT mo sSIHTapHOM KHCIIO-
te, 59,02 r xoTopoii skBuBaneHTHHl 56,1 r KOH. B manenbkue
CTaKaHYMKU OTBEIIMBAIOT 2-3 HaBeCKM (C TOYHOCTBIO [0
yerBepToro 3Haka) no 0,1-0,2 r gBaxkJpl MepeKpUCTAIUIM30BaH-
HOW sHTAapHOW KuCIOTHl. HaBecku BMmecTe €O CTaKaHYMKaMU
OITYCKalOT B KOHMYECKHE KOJIObI, paCTBOPSIOT B BOJAE U TUTPYIOT
pacTBOPOM MIEJIOYH B MPHUCYTCTBUU (peHosTarenHa 10 mnospie-
HUS HEHCUE3a0IEro PO30BOT0 OKpalTUBaHUS.

IIpumep pacuera. HaBecka sHTapHOi kucnots! 0,14918 r.
Ha turpoBanue nomwio 26,5 ma 0,1 1. pactBopa KOH.

59,02-651
01492 —x

. 01492-561 _8,3690

=0,1468q.
59,02 59,02 14684

0,1468 r KOH conepxwutcs B 26,5 M pacTBopa
x r KOH — 1 mn pactBopa
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_ 01468

Tump =0,00554..

000554

———=0,988
0,00561

[MonpaBouHsklii ko3 durment K =

ITpu ycranoBieHuu TUTpa rujpara okucu kamus no 0,1 H.
pactBopy 20-25 M1 KHCIIOTHI (CEPHOM WM COJITHOM) C M3BECTHOM
NONPaBKOH (K1) TUTPYIOT B NMPHCYTCTBHUM METHIIOBOTO OpaHKe-
BOT'O, IIPUTOTOBJIEHHBIM PAacTBOPOM TIHJApaTa OKHUCU Kalusd N0
xenroil okpacku. [lompaBky K TUTpy TuMJpaTa OKUCH Kalus B
3TOM Clly4yae BBIYUCIIAIOT 0 (hopMmyJie:

a
K=—K1
8
rae a — kommdectso 0,1 H. pacTBOpa KHUCIOTBI, B3STO€ MAJIS
TUTPOBAHUS, M,
K1 — IOIIPABOYHBIM KOAPPUIUEHT K TUTPY KUCIIOTHI;
B — kosmyectBo 0,1 H. pacTBOpa rujapata OKUCU Kallus,
HOLLIEIIee HA TATPOBAHKE, MIL.

PeaktuB 29. 1 H. cnupTOBON pacTBOp ruapaTa OKHCH Ka-
mus. PactBop nomken copepxarb 56,1 r KOH B 1 11 pactBopa.
[Ipy mpUroOTOBIEHUM pacTBOpa HABECKY TUApaTa OKHCH Kajus
yBenuuuBaroT 70 60 r. UToObI pacTBOp HE TEMHEIN, CHUPT (peK-
TU(UKAT) HAAO MpenBapuTeNbHO 00paboTaTh: 106aBuTh 30-40 r
KOH Ha kaxaplii TUTp COUPTa U KUIISITUTH €ro 3 4 Ha BOJASHOU
OaHe ¢ 0OpaTHBIM XOJOIUIBLHUKOM. 3aTeM npubaButh 30 My (Ha
1 1) 10%-HOTO pacTBOpa a30THO-KUCIOrO cepedpa M OTOTHAThH
cnupt. Ha oTorHaHHOM CHMpTe MPUTOTOBUTH PACTBOP ILIETIOYH.
XpaHUTh €ro B TEMHOU CKIISTHKE.

TuTp pacTBOpa yCTaHaBIMBAETCS IO STHTAPHOW KHCIIOTE
WJIM TUTPOBAHHBIM PaCTBOPOM CEPHOM MIJIM COJITHOM KUCIIOTHI.

210



ISTIFAD® OLUNMUS 9DOBIiYYATLAR
CIIUCOK VCIIOJIb30OBAHHOM JIMUTEPATYPbBI

1. Qurbanov N.H. Iaso mohsullari texnologiyasinin nozaofi
osaslar (dorslik). /N.H.Qurbanov, E.M.Omarova //. Baki, “Iqtisad
Universiteti” nogriyyati, 2010.

2. Ohmadov ©.M. Ot vo ot mohsullarinin texnologiyasi.
/M.O.9hmodov//. Baki, “Maarif” nogriyyati, 1991.

3. Qurbanov N.H. Qida fiziologiyasi. /N.H.Qurbanov,
U.1.Xolilova, A.A.Qurbanova//. Baki, “Gonclik”, 2003.

4. ©Bhmodov M.A. “Yeyinti xammalinin anatomiyasi1” kursu
izro laboratoriya islorinin yerina yetirilmasino dair metodik
gostaris. /M.A.Ohmoadov//. Baki, 2001.

5. Anemmna JI.M. JlaGopatopHbie pabOThI IO TEXHOJOTHH
MIPOU3BOJICTBA IPOAYKIIAN 00IIECTBEHHOTO MUTaHUS.
//JI.M.Anemmna, I".H.JIoBaueBa u ap.//. M.: Dxonomuka, 1987.

6. Antumnosa JI.B. MeTonbl ucciieIoBaHUS MsICa U MSCOIIPO-
nyktoB. /JI.B.AntunoBa, U.A.I'moroBa, 1.A.Poros//. M.: Konoc,
2001.

7. bazaposa b.U. MccnenoBanue nmpo1oBOIbCTBEHHBIX TOBA-
poB. /b.M.bazaposa, JI.A.bopoBukoBa u np./. M.: DxoHOMHUKA,
1986.

8. Bunorpamosa A.A. JIabopaTOpHBIN MPAKTHKYM IT0 00IIei
TEXHOJIOTUM  THINEBBIX  Mpou3BoAcTB. /A.A.Bunorpazmosa,
I''M.Menbskuna u ap.//. M.: Arponpomuzzaat, 1991.

9. T'opbatoB A.B. CTpyKTypHO-MEXaHHUYECKHE XapaKTepHC-
TUKH TUIIEBBIX npoaykroB. /A.B.I'opbaroB, C.A.Mauuxun u
ap./l. M.: Jlerkast v muieBasi pOMBIIUIEHHOCTH, 1982,

10. Parymnsiii A.C. TexHonorust npoayKIMu 00IIeCTBEHHOTO
nutanus. T.1. Ou3nko-XxuMUYeCcKue Mpouecchl, MPOUCXOIAIINE B
MUIIEBBIX ~MNPOAYKTAaX TMPU WX KyJIUHApHOU oOpaboTke.
/A.C.Parymmnsriii, B.1.Xneouukos u ap.//. M.: Mup, 2003.

211



11. ®ypc W.H. TexHomoruss TPOU3BOACTBA MPOIYKIIUH
obmectBennoro nuranus. /M.H.®ypc//. Munck, OO0 «Hosoe
3Hanue», 2002.

12. Mraunaen A.W. TexHosorus NpoAYKIUHA OOIIECTBEHHOTO
nutanus. /A.N.Mrmmnaen, H.A.AkumoBa u ap.// CI16: Tpourkwmii
MmocT, 2010.

13. Mraunen A.M. CnpaBOYHUK TEXHOJOra OOIECTBEHHOTO
nutanus. [A.M.Mrmunen, I'.H.JloaueBa u np.//. M.: Koroc,
2000.

14. Aunpapee H.P. OcHoOBbI Ipou3BOACTBa HAaTUBHBIX Kpax-
ManoB: HayuHble ocHOBHL./H.P.Annpees//. M.: [Tumenpomusaar,
2001.

15. Amuposa I'.C. Conoaka B Azepbaiimxkane./I".C. AmupoBa//
baky, «2Qnm», 1993.

16. Bacunenko 3.B. OCHOBBI TEXHOJIOTHU MSICHOTO CBIPBS
(Meron.yka3zanus K Ja0OpaTOpHBIM 3aHSATHSAM Ul CTYACHTOB).
/3.B.Bacunenko, T.B.bepesnera, I'.H.bamamenko//. Morwuies,
«MI'YII», 2009.

17. Xabonenko B.Il. Meroauueckue yka3zaHus K IpoBeje-
HUIO JTAOOPATOPHBIX 3aHATUM MO Kypcy «TexHomorus nmpou3BoI-
CTBa MPOAYKTOB 0OIIeCTBeHHOro mutanus» (dacts 1). /B.IT1.)Ka-
6onenko, A.M.AreeBa u ap./l. louetck, uza. « JUCT», 1986.

18. Gurbanov N.H. Herstellung und Charakterisierung von
Pectin und zellstrukturiertem material aus granatapfel-Trestern.
/N.H.Gurbanov, D.Gloyna, H.Kunzek//. “Obst-, Gemiise und
Kartoffelverarbeitung”, 90 Yahrgang /Ausgabe 3, s.10-17, 2005.

212



Giris ..........

OrJuasJsienue

1 BOLMO.

PA3JEJI 1.

I Fasil.
Is Mo 1.
Is Ne 2.

Is Ne 3.

Is Mo 4.

Il Fasil.
IsNe 5.

I;Ng 6.
Is Ne 7.

Is Ne 8.

MUNDORICAT
OI'JIABJIEHUE

AZDRBAYCAN DILINDO TOHSIL ALAN
TOLOBOLOR UCUN YERINO
YETIRILIOCOK ISLOR.....cciviiiriiinniiniennn
PABOTBI ITPOBOAMNMBIE CO
CTYJEHTAMM A3EPBAMJI)KAHCKOI'O
CEKTOPA ...cciiiiiiiiiiiiiiiiiiiiiiiiieiieienen
Kulinar emali zamam ziilallarda bas veran
doyisiKIKIOK ......ccvvivviiiiiiiee
Ot vo baliq xammalinda ozals ziilallarinin
holl olmasina temperaturun taSifi ...................
Isti emalin toravozlorin protoplazmasinda
olan ziilallara tasiri ........cccoeceeeiienieniienieeieans
Qida xammal1 vo yarimfabrikatlarin isti emal
zaman ziilalardan ugucu birlogsmolorin
ayrilmast ..o
Ziilal qatisiglarinin konsentrasiyasi vo
torkibinin, isti emaldan sonra onlarin
OZIGITYUND tOSIMT v
Kulinar emah zamam karbohidratlarin
dayisilmasi ........ccoeviiiiii
Saxarozanin hidrolizino miixtalif amillarin
TOSIM .o
Kartof nisastasinin kleysterlosmasi ................
Quru qizdirilma naticasinds nisastanin fiziki
xisusiyyatlorinin doyisilmasi .........c.cccovveeneee.
Nisgastanin kleysterizo olunmasi vo
destruksiyast ........cooviiiiiiiiiii e

12

14

17

20

20
23

28

31



Is Ne 9.

11 Fasil.

Is N 10.

| variant:

Il variant:

IsNe 11.

Is Ne 12.
1V Fasil.
Is Ne 13.
Is Ne 14.

Is Ne 15.

Is Ne 16.

IsNe 17.

Saxlanma zamani nisastal1 kulinar
momulatlar1 torkibinds suda hall olan
maddalorin doyismasi................oeuienen..
Kulinar emah zamam bitki monsali
mahsullarin dayisilmasi ...............ccceeveenenn,
Ciy vo bismis bitki mongali mohsullarin
mikroskopiyasi, isti emalin taravazlordan hall
olan maddaslarin ayrilmasina tasiri ..................
Ciy vo bigmis soganin toxuma qurulusunun
OYTANIIMAST..c.oviiiiiieee e,
Ciy va bigsmis kartofun toxuma qurulusunun
OYTANIIMAST..c.cnviiiiciiieee e,
Temperatura vo isti emalin davametmao
miiddatinin torovozlords toxumalarin
mexaniki mohkomliying tasiri ........cccoevevveennne
Bir sira amillorin ¢ugundurun ranginin
doyisilmasing taSir ....ocvvveveieiiieiese e
Kulinar emali zamani heyvanat monsali
mahsullarm dayisilmasi .............ccoceoeienne,
Ciy va isti emaldan kegmis eyni ozalo
toxumast hissalorinin mikroskopiyast ............
Bisirilmo miiddatinin va reaksiya miihitinin
kollagenin pargalanma doracasing tasiri .........
Otdo olan kollagenin istilik denaturasiyasi
naticasinds birlosdirici toxumalarin
deformasiyasinin 6yronilmasi ............cccceeeenee,
Reaksiya miihitinin (pH) bismo zamani atin
ranginin doyisilmasina tasirinin dyranilmasi ..
Miixtalif amillarin kollagenin glyiitino
¢evrilmaSing taSI ..o.vvvvevierie e

214



V Fasil.

Is Mo 18.

Is Ne 19.

Is Ne 20.

PA3JEJI 2.

I1 BOLMO.

I'nasa 1.

Paboma Ne 1.

Paboma Ne 2.

Paboma Ne 3.

Paboma Ne 4.

I'nasa 2.

Paboma Ne 5.

Paboma Ne 6.

Kulinar emah zamam vitaminlards va gida
qatqilarinda bas veran dayisikliklar ...........
Ciy vo bismis torovazlords va torovaz
sorbasinda C vitamini miqdarinin
morhalalarls tayin edilmasi ....................
Qatq1 kimi isladilon biyan kokii va onun
ekstraktinda glisirrizin tursusunun miqdarca
L6211 1
Nar meyvalarinin sonayeds alinmis
cecasindan alds olunan pektinin tarkibinds
qalakturon tursusunun miqdarca tayini ...........

PABOTBI IPOBOANMBIE CTYAEHTAMMN
OBYUYAIOIIIUXCS HA PYCCKOM S3BbIKE
RUS DILINDO TOHSIL ALAN
TOLOBOLOR UCUN YERINO
YETIRILOCOK ISLOR
N3menenust npoucxoasiue B 0e1Kax npu
KYJHMHAPHO! O0PAOOTKE ..vvvvvrennrrnnnrennnn
Brnusinue TemnepaTypsl Ha U3MEHEHHUE
PacTBOPUMOCTH O€JIKOB MSCA U PBIOHI .........
Bnusiaue TennoBoit 06paboTKu Ha O6enIKu
MPOTOTIA3MBI OBOIIEH . ..euuveeennneennnnnnnn.
Beinenenue neTyuux coenHeHUH npu
TEIJIOBOM 00pabOTKe ChIPhs U
MOJTY(DAOPUKATOB ....evvivviivieiieiii st
BrnmsiHre KOHIIEHTpAIUK U COCTaBa
OEJIKOBBIX CMecel Ha UX BSI3KOCTb MOCe
TETTOBOM OOPAOOTKH ...'vvveeveeeieanneannsnn.

H3menenne nponcxoasiuue B yrieBoaax

NPHU KYJHHAPHOH 00PA0OTKE ...eevvvrennnnnnn
Bnusinue pa3nuuHbIX GakTOpPOB HA THIPOIIN3
CAXAPOBB .o .veneeititetent ettt eeaaeaaenaes
Kneiicrepuzanus kapToeabHOro Kpaxmarna.
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Paboma Ne 7.

Paboma Ne 8.
Paboma Ne 9.

TI'naea 3.

Paboma Nel 0.

| sapuanm.
Il 6apuanm.

Paboma Nel |.

Paboma Nel2.

I'nasa 4.

Paboma Nel 3.
Paboma Nel4.

Paboma Nel 5.

W3meHneHue cBOICTB KpaxMmaia B IpoLecce
CYXOTO HATPEBA e .uveneeentenneaneennenneennennes
Kneiictepuzanus u gecTpyKius Kpaxmana ...
N3meHeHune cosiepkaHusi BOAOPACTBOPUMBIX
BELIECTB B KPAXMaJIOCOIePKalINX
KYJIMHAPHBIX U3JENIUAX IPU XPAHEHUH ... ...

HN3meHeHHne NPOAYKTOB PACTUTEIBLHOIO
NPOMCXOKICHNUS P KYJTUHAPHOU

(110] 2 (100 3 N .
MUKpPOCKOIIHSI CHIPBIX U BAPEHBIX ITPOTYKTOB
PacTUTENBHOTO IPOUCXOXKAeHUA. Biiusaue
TEIJIOBOK 00PaOOTKHU HA U3BJICUCHHE
PacTBOPUMBIX BELIECTB U3 OBOLUEH ............
N3yuenune cTpoeHUs TKaHU PEMYaToro jJyka
CBIPOTO Y BAPEHOTO . ..eeneeeneeenieennnennnenns
N3yuenune cTpoeHUs TKaHU CHIPOTO U
BAPEHOTO KAPTOPEIIS . uvvneeneenianaannennen.
Bnustaue Temneparypst u
MIPOJOIKUTENFHOCTH TETIOBOM 00paboTKU
Ha MEXaHWYECKYIO TPOYHOCTh TKAHEH

102:10) 1(S) Z S
Brusiane HeKoTOpBIX (PakTOpOB Ha
WU3MEHEHUE OKPACKU CBEKIBI .....veenneennn...

HN3meHeHusI IPOAYKTOB *KMBOTHOT'O
NPOMCXOKACHUS MPH KYJTUHAPHOH

(10] 4 2 (100 3 N N
MuKpocKonus mpenapaToB ChIPHIX U
BAapCHBIX MBIIII] TOBSKbEH TYIHA ...............
Bnusinue npogomKUTeNbHOCTA BAPKU U
peaKkuuu cpeapl Ha AECTPYKIMIO KOJIIareHa. ..
Hedopmarius coeAMHUTETHHOM TKaH!
BCJICJICTBHE TEIIJIOBOM JIEHATYPAITHH
KOJUTATEHA .. e tveeneeteeieenteneeeieeneeneennenans
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Paboma Nel6.

Paboma Nel7.

I'nasa 5.

Paboma Nel8.

Paboma Nel9.

Paboma Ne20.

Olavalor ......
IIpunoxenus

Bnusinue peakuuu cpensl (pH) Ha u3MeHneHnue
L[BETA MSICA IPHU BAPKE ...enveneenneannennennnnns
Brnusinue pa3nuyHbix GpakTopoB HaA
[IPEBpALIEHUE KOJUIareHa B INIIOTHH .........

HN3meHeHue copep:KkaHusi BATAMUHOB U
NuieBbIX 100aBOK B Mpolecce
KYJTHHAPHON 00PA0OTKH....evvvvrnrineennnnn.
CraauiiHoe onpeesICHUE CONCPKaHUs
BuTamuHa C B CBIPBIX M BapPEHBIX OBOIIAX U B
[0):10)1005 (0)Y ) 1 (SRR
HccnenoBanue KOpHEN COJIOAKHU U €TI0
MOpOoIIKa B BUAE 3KcTpakTa. OnpeneneHue
KOJIMYECTBEHHOTO COJICPKAHUS

D0 07000700)0)7163 705 (0):10)7 97 (62 (01 S
KonnuecTBeHHOE onpeieneHue
raJlakTypOHOBOM KHUCITIOTHI B COCTaBE MEKTHHA
13 MPOMBIIIIEHHBIX BBDKUMOK I1JI0/I0B
JyoF:1: €21 - H

Istifado olunmus adobiyyatlar ............cccccevviviierereriiieecinens
CIHCOK HCTOb30BAHHON JTUTEPATYPBI .. ...vevveerenernnnns
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NUSROT HEYDOR OGLU QURBANOV
ADIU-nun «Qida mahsullarinin texnologiyasi» kafedrasinin
dosenti, texnika elmlari namizadi
ELZA MODOIT QIZI OMAROVA

ADIU-nun «Qida mahsullarinin texnologiyasi» kafedrasinin
dosenti, texnika elmlari namizadi

NADIR MEYDAN OGLU HUSEYNOV
ADIU-nun «Qida mahsullarinin texnologiyast» kafedrasinin
dosenti

LALO TAPDIQ QIZI OMIRASLANOVA
Bags miiallim, faxri dosent

SEVDA HEYDOR QIZI BOXTiYAROVA
Bag miiallim
YAZGUL SULEYMAN QIZ1 HUSEYNOVA
Bags miiallim

SOHLA NATIQ QIZI YUSIFZADO
Miiallim
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