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LOI CAM ON
Xin chan thanh cam on thdy LY NGUYEN BINH giang vién B6 Mon Cong Nghé Thuc
Pham-Khoa Nong Nghiép-Trudng Dai Hoc Can Tho da tan tinh huéng dan va truyén dat
nhitng kinh nghiém quy bau gitip em hoan thanh luan vin tot nghiép nay.

Xin chan thanh cam on quy thdy c6 Trudng Pai Hoc Can Tho da giang day va truyén dat
nhitng kién thirc quy bdo cho em trong nhitng nim qua.

Chan thanh cam on cdc can b phong thi nghiém B Mon Coéng Nghé Thyc Phim. Cam
on céc ban sinh vién 16p Céng Nghé Thuc Pham K28 da gitp d& t6i trong sudt thoi gian
lam luan van.

Xin chan thanh cam on gido vién phan bién da c6 nhiing déng gép quy bau dé dé tai cia
em dugc hoan thién hon.

TP. Can Tho, ngay 15 thang 06 nim 2007
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Nguyén Thi Kiéu Trang
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TOM TAT
Voi muc dich tao ra san pham ruwou mit c¢6 gid tri dinh duong, gid tri cam quan cao, dé
tai dwoc tien hanh trén co so nghién cieu cdc yéu to quan trong o cdc cong doan chinh co

danh hwéng dén chat liwong san pham:

v Khdo sdt kha ning bé sung ché pham enzyme amylase va pectinase dén d¢ trong
cta dich dwong hod.

V' Anh huong ciia ti 1é enzyme pectinase dén ham hrong methanol sinh ra cia riou
thanh pham & pH 4,5 va dj Brix 25.

v Khdo sdt anh huong cia dg Brix va pH ban dau dén qud trinh 1én men.
Sau thoi gian nghién civu va tién hanh thi nghiém, két quad thu dwoc nhu sau:

v O ti I¢ enzyme 0,4ml/100gram doi véi amylase va 0,04mi/100gram pure qua doi
Véi enzyme pectinase voi thoi gian thity phdn mét gio cho dich qua cé dé trong tot
nhdt.

v' Theo khdo sdt véi viéc sir dung ché phdam pectinase cang nhiéu thi ham hrong
methanol sinh ra cang cao.

v’ Céng doan phoi ché khao sdt nham tao ra ti 1é phoi ché thich hop d@é san pham cé
mau scc dep, mii vi hai hoa. Qua ddnh gid gid tri cam quan, & ti 1é 35% dich qud,
ham luong chdt kho 23%, pH 3,5 thi san phcfm dwoc chcfp nhan cao nhat.

Chuyén nganh Cong nghé thuc phim-khoa Nong nghiép va Sinh hoc ting dung X



ChwongI. GIOI THIEU
1.1 it van dé

Ruou vang 1a loai 6 udng dugc 1én men tryc tiép tir nudc qua, khong qua chung
cit, c6 do con thip (10-18 do). Viét Nam l1a dat nudc cdy trdi bon mua, viéc san
xuat ruou vang khong nhiing c¢6 y nghia lam phong phii thém thanh phan d6 uéng
trong bita dn, c6 tdc dung bdi bod stc khoé, ma con c¢6 y nghia ting thu nhap cho
nong dan, gép phan tao dau ra thiic diy nganh noéng nghiép trong cy an qua.

Tat ca cic loai trdi ciy déu c6 thé dung 1am nguyén liéu dé san xuit rugu vang. C6
thé san xuét ruou vang tir dra, mo va nhiéu loai qua, ta c6 rugu vang hdn hop cia
nhiéu loai qua. Nhin chung, nén san xuit ruou vang tir céc loai qua c6 mii thom,
vi ngot, chua, chat, nhu qua dua, nho, tdo, mo, man, dau... hoac hon hop cua céc
qua trén.

Trong san xuat rugu vang cé nhiéu yéu t§ anh huong dén chit luong ruou. Do
trong 12 mot trong nhitng yéu t6 dé, ¢6 thé 1am trong ruou vang bang nhiéu céch
nhu co hoc, héa hoc hay sir dung enzyme (Multon, 1992). Mdi phuong phép déu cé
vu diém riéng cta minh. Phuong phép tich co hoc tich dugc huyén phit nAm men,
tiét kiém thoi gian nhung khé tach duoc chét keo trong dung dich. Phuong phép
nay thuong dugc dp dung trén quy md 16n va doi hoi von dau tu cao. Vi didu kién
san xuét thu cong, phuong phap 1am trong nay khong phit hop. Thay vao d6 sir
dung enzyme pectinase dé phd v& hé keo tu nhién trong dich qua, tao sy déng tu,
két 1ang 16i kéo theo cdc huyén phit nAm men 1am cho ruou trong hon, gid thanh ré
va nhat 12 ¢6 thé 4p dung trong diéu kién san xuat tha cong.

1.2 Noi dung nghién ciru

— Nham nang cao chat lugng ruou vang, dap ing nhu cau va thi hiéu nguoi ti€u
dung, ta dé ra mdt s6 ndi dung sau:

— Phan tich thanh phan nguyén ligu
— Khao st anh huong cua do Brix va pH dén hi¢u suét thu hoi roou mit

— Khao sat anh huong cua viéc bo sung ché pham pectinase trong san xuat ruou
vang mit

— Phén tich d4nh gia chét luong thanh pham.
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Chuwong II. LUQC KHAO TAI LIEU
2.1. So lwgc vé nguyén liéu mit
2.1.1. Nguon goc

Mit 1a loai cdy to, cdy c6 thé cao dén 10-15m, canh non

c6 nhiéu 16ng & ngon, 14 don nguyén. L4 dai 9-12cm,
rong 4-9cm, cudng dai 1-5cm. Hoa don tinh ciing géc,
hoa céi ty moc ngay trén than hay trén canh, hoa dai 5-
8cm, chiéu ngang 2-5cm, hoa duc hinh chay. Qua to, dai
30-60cm, mit tua tia nhiéu gai ngan. Khi chin v van
gilt mau xanh lyc hoi nga sang mau vang. Thit qua chin
' mau vang nhat, vi ngot rat thom, qua cé nhiéu mdi, moi

mii c6 mot hat (NXB Néng Nghiép, 1994). Mit c6 ngudn goc tir An Do, né ciing
duoc tréng nhiéu & Indonésia,

Théi Lan, Philippin,...0 Malaysia, mit duoc trong nhiéu ¢ tiéu bang Jahor,
Pahang, Kedah.

Theo Vi Cong Hdu (2000), & Viét Nam mit dugc tréng rong rai khép ca nudc tu
Bic chi Nam. Mit duoc trong nhiéu nhit ¢ cdc tinh mién Trung nhu: cdc ving
Poéng Tridu (Quang Ninh), Quynh Luu (Nghé An), va cdc tinh Ha Béc, Vinh Phd,
dugc trong thanh vuon 16n dudi dang vuon ring, vuon dodi.

CAy mit chi ra trdi & nhitng nhanh chinh va ¢ than cdy ma thoi. Mot trdi mit c6 thé
phit trién dén 40kg va du dung cho ca gia dinh. G ciy mit rat bén chic, c6 mau
vang dam va thuong duoc ding dé xiy dung nha cira, dic biét 1a dé xdy dung
nhitng cung dién hoang gia & Bali va nhiéu ngdi dén & Viét Nam. Go ciy mit khi
ludc chin s& cho ra mot chat nhudm mau vang cam va trude diy rat lau duoc
nhitng nha su ding dé nhuém 4o ca sa. Qua mit c¢6 gid tri dinh dudng rét cao,
khoang 40% carbonhydrate, 6% protein va 0,4% chat béo. Ngoai trir 16p vo gai,
nhitng phan con lai ciia qua mit déu an dwoc. Mii mit chin thuong duoc an tuoi,
X0 mit c6 thé dung mudi chua nhu mudi dua (goi 1a nhit), qua mit non con dugc
diing nhu mot loai rau ¢t dé nau canh, kho cd, tron géi....Theo Pong y, mit con c6
tac dung nhu mot vi thude. L4 mit c6 cong dung chira mot ) bénh nhu tua ludi
ctia tré em, bénh hen suyén, chita myn nhot va dugc ding nhu mot vi thudc loi sita
cho san phu sau khi sinh. V6 ciy mit ¢6 nhiéu nhya, ciing dugc ding 1am thudc dé
chita nhot v& mii. GO mit twoi dem mai 1én miéng d4 nham, cho thém it nuéc ding
dé udng c6 tac dung an than, chira huyét 4p cao hay nhimng trudng hop co quap.
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Hat mit dem ludc, rang, nuéng hay thdi véi com an. Lugng protein va lipid cta hat
mit kho tuy khong cao bang gao nhung hon han khoai, sin, ngd. Trong dan gian
thudng cho rang hat mit ¢ cong dung bd trung ich khi, gy trung tién, théng tiéu
tién. Mdi mit chin dugc coi 12 mét loai thirc an bd dudng va c6 tac dung long dom.

(Vinamit.com.vn)

2.1.2. Phdn loqi

—  Mit thudc loai ddu tim véi tén khoa hoc 14 Artorpus Heterophyllus

— Theo Viér Chuong (2000) thi mit c6 2 loai: mit ut va mit rdo nhung cé rt nhiéu
gié)ng nhu mit mat, mit dwra, mit ngh¢, mit nai, mit td nit,...moi giéng c6 mot
huong vi khéc nhau.

— Theo Phan Kim Hoéng Phiic va Nguyén Van A (2000) thi nudc ta hién nay c6 3
gidng mit chinh:

v/ Mit nghé: qua to, ciy cho nhiéu qua, diy com, rat ngon do nhiéu mat.

v' Mit t§ nit: ngon khong bang mit nghé nhung do khi banh ra cdc mdi dinh
vao cui, nén dugc wa chudng, hon nira rét rdo, khong dinh tay, gid ban c6
khi bang mit nghé. Cdy c6 nhiéu qua, qua twong d6i nho (1-3kg).

v' Mit dira: qua to nhu mit nghé, mau vang nhat, an & '1!' —

gidn, day com, it ngot, gid ban thap hon.
2.1.3. Thanh phan héa hoc cia mit

v Theo Nguyén Céng Dur (1976) thanh phan quan thé mit
Huong Khé (Ha Tinh) dugc cho trong bang sau:

Hinh 2. Miu mit nghé cit ngang
Bang 1. Thanh phin qué mit

Thanh phan Khoéi lwong (kg) Phin trim (%)
Trai nang trung binh 6,75 100
Vo va 16i 2,2 32
So 1,62 25
Miii tuoi 1,9 28
Hat 1,06 15

v' Trong mii mit khd ¢6 11-15% duong, chu yéu 1a fructose va glucose mot it
tinh dau thom, 1,6% protein, 1-2% mudi khoédng gém 18mg% Canxi,
25mg% Phospho, 0,4mg% sat, 0,14%mg carotene, 0,04mg% vitamin B2,
4mg% vitamin C (Hdu, 2000).

v’ Theo Vinamit.com qua mit c¢6 gia tri dinh dudng rat cao khoang 40%
cacbohydrat, 6% protein va 0,4% chét béo.
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Bang 2. Bang thanh phan hoa hoc ciia mit

Thanh phan Gia tri trong 100g Thanh phan Gia tri trong 100g
phén in dwgc phin in dugc

Nudc 73,23¢g Vitamins
Nang lugng 94 kcal Vitamin C 6,7mg
Nang lugng 393 kJ Thiamin 0,030mg
Protein 1,47¢g Riboflavin 0,110mg
Béo 0,30g Niacin 0,400mg
Khoang, tro 1,00g Vitamin B-6 0,108mg
Carbohydrate 24,01g Folate, total 14mcg
Xo 1,6g Folate, food 14mcg
Khoang Folate, DFE 14mcg-DEF
Cancium, Ca 34mg Vitamin A, [U 297IU
Iron, Fe 0,60mg Vitamin A, RAE 15mcg-RAF
Magnesium,Mg 37mg Lipids
Phosphorus, P 36mg Cdc acid béo no bao 0,063g
Potassium, K 303mg hoa
Sodium, Na 3mg 16:0 0,040¢g
Zinc, Zn 0,42mg 18:0 0,022¢
Copper, Cu 0,187mg Cdc acid béo chua no 0,044g
Manganese, Mn 0,197mg chita mot néi doi
Selenium, Se 0,6mcg 16:1 0,003g

18:1 0,042¢g

Cdc acid chuwa no

chira nhiéu néi doi  0,086g
18:2 0,063g
18:3 0,024¢g

USDA National Nutrient Database for Standard Reference, Release 19 (2006)
2.2. Pinh nghia va gia tri cia rwou vang
2.2.1. Dinh nghia

Danh tir ruou ding dé chi mot dung dich trong d6é c6 con étylic, cong thirc
CH;CH,OH. D6 cdn chi ti 1& con étylic tinh theo thé tich, so v&i toan dung dich
cing tinh theo thé tich. C6 rat nhiéu loai rugu, dé dé phan biét, c6 thé tam chia lam
3 nhém:

e Ruou cit hay ruou trang

¢ Ruou lico hay ruou ngot

¢ Ruou vang hay rugu 1€n men tu tréi cay
2.2.2. Thanh phan va gid tri dinh dwéng ciia rieou vang
% Thanh phan

Theo Jazic va Zorec (Vii Cong Hdu, 1983), trong mdt lit rugu qua & Ba Lan c6 cic
chét sau day:
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Bang 3. Thanh phin ciia rwou mit theo Jazic va Zorec

Nuée 818-899¢g
Puong téng s6 62-132¢g
Chat hoa tan khong phai dudng 18-30g
Acid (tinh ra acid malic) 5-7¢g
Acid bay hoi 0,65-1,1¢g
Tro 1,8-2,9¢

Trong cic s6 liéu trén ddy chua tinh dén do con étylic, do con tir 10-18 tirc 1a trong
mot it c6 80-114g (Vii Cong Hdu, 1983).

v’ Cén
Thanh phan quan trong nhat ctia ruou vang, vi con étylic 1am cho ruou manh, uéng
vao gy hién tuong sinh 1y goi 12 say. Do con tu nhién khoang 7 dén 16, con etylic
c6 mui thom, vi hoi ngot (Vii Cong Hau, 1983).

v Acid
La thanh phin quan trong cia ruou vang ngang voi con né ¢ vi chua nhung cin
dbi v6i vi ngot cta cdn, cia glycerin, vi chét cta polyphenol, vi min cua céc chét
mubi. Acid hitu co trong ruou cdn c¢é tdc dung ngin can hoat dong cia cic vi
khuan 1am hu hong ruou nhu acid taric, malic, citric, oxalic...tuy nhién cling c6
cic acid ¢6 tic dung tiéu cuc néu cé nhiéu s& giy ra cdc bénh rugu nhu: acid
acetic, formic, propionic, butiric...(Vii Céng Hdu, 1983).

v" Puong
Ham luong duong trong ruou rit cao chu yéu 1a fructose, glucose, mot it galactose;
dic biét khi rugu c6 ham lugng methanol nhiéu loai vi khuan yém khi cling nhu
hiéu khi s& pha huy dudng, chuyén thanh acid lactic, dim....(Vii Cong Hdu, 1983).

v" Tro va cic chat muoi

C6 nhiéu mudi khodng trong rugu hoa qua, phé bién nhit 1a P, K, S, Na, Ca, Mg,
Si, Fe, Mn, Cl, Al....., mic dit luong tuyét ddi thap. Trong mot lit rugu chi ¢6 1,5-
3g tro nhung chat mudi trong tro giir vai trd quan trong:

— Lam tang huong vi cua rugu

— Tang gid tri dinh dudng, cé nhiéu chat muoi hét suc can thiét cho co thé song
v6i mot lugng rat nho

— Nhiing chat vi lugng nhu Fe ham lugng trung binh chi vai mg/lit va Cu: 0,2-0,3
mg/lit

— Néu chi ting mot vai mg trong mot lit cling gy két tiia 1am cho ruou duc, mat
hwong vi (Vii Cong Hau, 1983).
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v/ Chit gdy mui thom

Chu yéu 1a cdc chat ¢ ngudn gbc pectin quyét dinh, nhung dai bo phan céc chat
nay bi phad huy va bi khi cacbonic kéo theo trong qué trinh 1én men. Trong qua
trinh 1én men, nAm men ciing san sinh ra nhitng hop chat ¢6 mii thom trong d6 ¢6
con cao phan tir va ester ciia ching. Trong qud trinh rugu chin phét sinh mui thom
dac biét goi la buké (bouquet) do céc chét 0xy hod - khtr sinh ra, nhung chi & dang
khtr thi ¢ mui thom, vi vy gitr rugu vang qua trong binh nut kin hoan toan khong
c6 oxy mot thoi gian dai thi ¢6 mui thom. Néu trong binh ¢6 chd tréng va niit
khong kin, oxy lot vao thi mii thom bi phé huy rat nhanh (Vii Cong Hau, 1983).
v Vitamin

Nuéde qua cé tiéng 1a giau vitamin. Van dé 12 vitamin c¢6 bi pha huy trong qua trinh
1én men khong? Ribero Gayon, 1976 viét nhu sau: “Néi tém lai 1én men ruou diéu
chinh lai phan vitamin ctia nuéc qua, thyc ra d6 1a mot ki thuat tot dé gitr lai cic
vitamin d6” (Vii Cong Hdu, 1983).

v" Polyphenol

Flavon lam cho rugu cé mau vang, tanin dé két bong voi protein trong nudc qua-
ciing d& bi oxy héa 1am cho ruou tdi lai (Vi Cong Hdu, 1983).

% Gid trj cua rugu vang

Db udng c6 con 1a mot thirc ubng truyén thdng cia nhiéu déan toc, néu udng khong
qud nhiéu ruou thi c¢6 tic dung kich thich, loi cho stic khoe. Ruou vang chtra con
trung binh thich hgp cho nhiéu ngudi ké ca phu nit ngudi gia vi con 1én men trong
ruou vang 13 con tu nhién khong qua chung cat. Ciing vdi con etylic, rugu vang
chira nhiéu chat dinh dudng hon céic rugu khic, né 1a mdt thuc phém thuc su co
thanh phan c4n ddi va on dinh, gia tri dinh dudng cao, mui thom diu ciia qua twoi
va dugc st dung quanh nam.

Pung vé géc d6 nguoi trong vudn, san xudt qua, ché bién rugu vang 1a mot hoat
dong bo sung, chéng lang phi, ting thu nhap. Budc dau chi 1a ty tic néu nim viing
ky thuat san xuat duoc ruou ngon twong ddi ré thi c6 thé chuyén thanh hang héa
(Vi Cong Hdu, 1983).
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2.3. Quy trinh sin xuit rwgu vang mit

2.3.1. Quy trinh san xudt chung

Mit nguyén liéu

v

Xu li

v

Nghién

v

B0 sung enzyme

v

Loc 1

v

DPuong
Acid citric }—»
Nudc

Phoéi ché

;

Thanh tring

NaHSOj; , 122mg/lit

v

CAy nim men
0,04%

v

Lén men chinh
7 - 8 ngay

v

Lén men phu
20 ngay

v

Loc 2

;

biéu vi

Con thyc pham %’

v

Trieong Pai hoc Can Tho

Nudc
Thit qua
Acid ascorbic 0,15%

Chiét chai

San pham

Hinh 3. Quy trinh sin xuét chung
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2.3.2. Thuyét minh quy trinh
(a) Nguyén li¢u

Mot trong hai yéu té c6 tinh chat quyét dinh dén hiéu qua tic dung cta enzyme la
nguyén liéu, nguyén liéu dem ché bién phai ¢6 d6 chin k¥ thut phit hop. Do chin
k¥ thuat 12 giai doan chin cua qua, dam bao tich dich qua duoc tot hon véi sy tich
tu toi da cdc chét c6 gid tri dinh dudng cao va huong vi thich hop.

Yéu cau dau tién dé san xuat rugu vang la can phéai c6 mot luong duong thich hop
cho nam men phét trién va Ién men.

N6i chung, mudn c¢6 nguyén liéu tét phai:
+ Chon mdt loai qud thich hop
+ Tao diéu kién thuan loi dé qua cé chat lugng cao

+ Kiém tra bo sung thanh phan nudc qua trudc khi 1én men. Ruou vang c6
gid tri dinh dudng cao nhung 12 mot loai thyc pham dic biét khic véi loai qua gbc
ctia né: duong bién thanh con étylic, mii thom qua tuoi bién mat va thay thé bang
mui thom khéc.

O nudc ta nguyén liéu mit rat doi dao, trong mit lai ¢6 ham lugng duong cao, rat
thich hgp cho qud trinh 1én men. Hon nita mit lai c6 mau sac dep mat, mii thom
hap dan, nén mit ciing 12 mot nguyén lidu tot cho qua trinh san xuat rugu vang.

(b) Xtr 1y nguyén li¢u
Mit thu mua xong dem vé rira sach, xé mit chi 14y phan thit mit dem di ché bién.
(c) Nghién, xay

Theo Nguyén Pirc Luwong (2004) thi viéc 1lam nhé nguyén liéu 1a khau ky thuét rat
quan trong, quyét dinh dén hiéu qua tic dong cia enzyme va hiéu suét thu nhan
dich qua ciing nhu chat luong dich qua. Khi thyc hién mét trong nhitng phuong
phap co hoc trén, mot sé té bao s& bi phd hiy, mat tinh chat ban thdm, do dé viéc
chon lya phuong phédp co hoc 1am nho qua phit hop véi timg loai qua rat ¢ y
nghia cong nghé. Nghién, xay nham tao diéu kién dé ting téc do qua trinh 1y hoc
va héa sinh hoc trong khi hoa thdm hat vio nudc, bao dam qud trinh trich ly t6i da.
Mit cang nghién nho dién tich tiép xiic v6i enzyme cang 10n, cdc enzyme phan hity
dé dang va chuyén thanh dang hoa tan trong nudc mot cich triét dé. Tuy nhién
muc do nghién nhé con phu thudc vao thiét bi nghién. Nghién nho con c6 muc
dich 1am ting cudng tiép xic giita nudc va xdc qua gitip hoa tan cdc chat mau,
tanin chat c6 mui thom.

(d) Buong hoa
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s H¢ enzyme dung trong qud trinh dwong hoa

CFbOH CHEOH '3““*’“3"359 CHOH ]
- N
FAmylase
CHOH CH,OH [ CroH |
0 0 ]
OH OH OH
OH e 0] 0—r
oH OH oH
Amyloglucosidase b —n

ceGlucosidase
CI—bOH CH;OH
]
H
]
oH

La mot metaloenzyme, trong phan tir c6 it nhat mot phan tir Ca** ¢6 tic dung lam

Hinh 4. Co ché tic dung ciia amylase

+ o — Amylase

e  Ddc tinh

bén ciu triic bac 2,3 cta phan tr enzyme-amylase kha giau tyrosine, tryptophan
nhung it methionin. o —amylase dugc hoat héa bai ion don tri néu chiing c6 ngudn
géc dong vat va vi sinh vat. Néu c6 nguén géc thuc vat thi duoc hoat hda boi ion
héa tri II. Hoat héa bdéi ion héa tri I nhu sau: CI'>Br>I'. ching bi kim him béi ion
kim loai ndng nhu Cu**, Hg**, Ag"..... @ —amylase kém bén trong méi truong acid
nhung kh4 bén nhiét (bén nhat trong h¢ enzyme amylase). Kha nang chiu nhiét ctia
a —amylase phu thudc vao pH, ham luong mudi calci, nong d6 co chat (Bii Thi
Quynh Hoa, 2001 ).
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Bang 4. Nhiét d9 va pH tbi thich ciia enzyme o —amylase

Nguon goc Nhiét dd tbi thich pH ti thich
Malt 72-75 5,5-5,7
Nam mdc 50-60 5,0-6,0
Vi khuan 60-70 6,0-7,0

e Co ché tac dung 1én mach amylose va amylopectin

o —amylase c6 kha ning phan cit lién két a— 1,4 glucozid & bat ki vi tri nao trén
mach tinh bot dd duoc ho héa. Do do, duge goi la enzyme ndi phan (endo
enzyme). & —amylase khong chi ¢6 kha nang phan hity ho tinh bot ma con c6 kha
nang phan huy ca hat tinh bt nguyén ven.

Duéi tic dung ciia @ — Amylase, Amylose bi phan cat thanh oligosaccharide hay
con goi 1a polyglucose (6-7 gdc glucose), sau d6 cdc oligosaccharide nay lai tiép
tuc bi phan cat nén chudi bi ngén dan va tao thanh maltotetrose, maltotriose,
maltose. Sau thoi gian tac dung dai, san pham ciia qué trinh thiy phan amylose 1a
13% glucose va 87% maltose. Tac dung cua amylase trén amylopectin cling xay ra
tuong tu va san phém dugc tao thanh 1a 72% maltose va 19% glucose, ngoai ra con
c6 cdc dextrin phén tir thap va isomaltose (8%) do @ —amylase khong thé cit duoc
lién két 1,6 glucosid & mach nhanh cta phan tir amylopectin (Bii Thi Quynh Hoa,
2001).

Cé4c giai doan cua qud trinh thuy phan tinh bot cia @ — Amylase

Giai doan dextrin hoéa:

Tinhbot  2—amylase

dextrin phan tir luong thip

Giai doan duong hoa:

Dextrin @=amylase, tetra-va trimaltose —» di- vd monosaccharide
Amylose ———— oligosaccharide —— polyglucose

l

Maltose «—— maltotriose @<«——— maltotetrose

Kha ning dextrin héa ciia o —amylase rat cao do d6 ngudi ta con goi « —amylase
la enzyme dextrin héa hay amylase dich héa (Lé Ngoc Ti, 1982).

+ [ —amylase

e Dac tinh
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f —amylase 1a mt loai albumin. Tam xuc tdc cua né chura géc —SH, —-COOH,
cling v6i vong imidazol cua cdc gbe histidin. S —amylase chi phd bién trong thuc
vat, dic biét c6 nhidu trong cdc hat nidy mam. Trong vi khuan khong c6
B—Amylase. Su ton tai S—amylase trong nAm mdc cho dén nay van chua xic
dinh. amylase rat bén khi khoéng c6 ion Ca”™, bi kim ham béi ion kim loai nang
nhu: Cu®*, Hg*, iodo, acetanic, iod, ozon. pH ti thich trong dung dich bt thuin
khiét 12 4-6, trong dung dich nau 1a 5-5,6. Nhiét d6 tdi thich trong tinh bot thuan
khiét 12 40-50°C. Trong dung dich ndu 60-65°C, S —amylase bi vd hoat & 70°C.

e Co chétdic dung lén mach tinh bot

B —amylase xic tic sy thily phan cdc lién két a—1,4 glucosid trong tinh bot,
glycogen, polysaccharide dong loai. Phan cit tudn tu gbc maltose mot & dau khong
khtr. Maltose ¢6 ciu hinh p dugc tao thanh, g —amylase dugc goi la enzyme

ngoai phan (exo-enzyme).

p—amylase phan giai 100% amylose thanh maltose. Phan giai 54-58%

amylopectin thanh maltose. Do mdi nh4nh ctia amylopectin c6 20-25 phan tir
glucose nén sau khi thity phan tao 10-12 phan tir maltose. Khi t6i lién két o — 1,4
glucozit gin voi o — 1,6 glucosid, S —amylase s& ngung tac dung, phan saccharide

con lai la dextrin phén tu 16n.
+ Y - amylase
e  Dadc tinh
So voi B—amylase, y-amylase bén voi acid hon nhung lai kém bén dudi tic dung

” : N A re e . = 2 2 z
cua rugu etylic, aceton, khong bén véi ion kim loai ndng. Cu™*, Hg™".....cé trong
nam moc va mot vai loai vi khuan.

Hoat dong tét & 50°C. Hoat luc tdi da trong viing pH 3,5-5,5.

e Co ché tdc dung 1én amylose va amylosepectin
Enzyme y-amylase c¢6 kha ning xiic tic thiy phan ca lién két a—1,4; 1,6 glucosid
trong tinh bot, glycogen, polysaccharide kiéu maltose. La enzyme ngoai phan exo

enzyme. N6 thily phan polysaccharide tir dau khong khir tuan ty timg goc glucose
mdt. Ching khong thiy phan dugc cic dextrin vong.

Khi thity phan tinh bdt, cling véi viéc tao thanh glucose con c¢6 thé duoc tao thanh
olygosaccharide. Ngoai ra, y-amylase con c6 thé phan cét ca lién két a—1,2; 1,3
glucosid nira.
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Cho thém enzyme amylase va pectinase vao nham cat phan tir 1én nhu tinh bot,
pectin tao thanh nhitng phan tir ¢6 trong luong phéan tir nhé gitp ich cho qua trinh
1én men.

(e) Thanh trung
— C6 hai phuong phdp thanh tring trong san xuét ruou vang:
% Phuong phap thanh tring bang nhiét
Dich qua dugc thanh tring dé diét hét vi khuan, ndm men dai trudc khi cdy nim
men chon loc vao. Vi nudc qua c6 do pH thap nén chi can thanh tring & 65-70°C.

v Uu diém: don gian, dé lam, thuan tién cho viéc thanh tring cic dang
nguyén liéu c6 ciu tric ran chic.

v' Nhuoc diém: dé gdy ra mat mau, mat huong vi ty nhién ciia san pham, 1am
thay ddi tinh chat cam quan, thanh phan héa hoc va hoat tinh ciia enzyme.

Tbn nhiéu thoi gian cho cong doan thanh tring, cling nhu 1am ngudi.
% Phuong phap thanh tring bang NaHSO;

v Uu diém: tiéu diét manh dbi voi hé nAm men va ndm mdc dai trén mit. C6
tinh st khuan manh d6i véi méi trudng acid. D& bay hoi, khong giy doc
cho san phém. On dinh dugc vitamin C cho san phém vi SO, c6 tinh khur
manh hon, vira chéng oxy hoa tdt, vira tiéu diét duoc vi sinh vat va céc qué
trinh 1€n men dai c6 trong nguyén li¢u.

v Nhuge diém: 12 mot hod chat tuong ddi doc, néu con sét lai trong san phém
rat nguy hiém.

Dbi voi rwou mit nén thanh tring bang NaHSO; 1a t6t nhat. Thong thudng x6ng
v6i lugng 122mg/lit va x6ng trong hai gid dé SO, bay hét nham tranh doc cho san
pham sau nay. Céc thi nghiém cho thay luong anhydric sulfur 0,1% lam giam hoat
tinh ché pham enzyme, néu ham lugng 0,5% thi enzyme hoan toan bi tic ché.

(f) Phdi ché

Mic dir trdi mit 6 ham lwong duong cao nhung trong san xuat ngudi ta van cho
thém dudng vao, dé tat ca nhimg dich 1én men san xuat mot loai rugu phai ¢ cling
mot lugng dudng trong dich 1én men nhu nhau.

Cong thirc dung trong bd sung thém duong nhu sau:
M= (a + x)/(100+x)
M: d6 kho cubi ciing ctia dich qua

a: do brix cua dich qua
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x: ham lugng dudng can bo sung cho 100g dich qua.
Thong thuong, dd duong khoang 200-220g duong/lit hay do brix 20-22 la thich
hop.
Néu dich 1én men c¢6 ham lugng dudng thip, qué trinh 1én men s& dé dang, lugng
dudng s& chuyén hoa hét thanh ruou, tuy nhién do con hinh thanh thip chi dat 7-
8% ruou nhat.

Néu dich 1én men c6 ham lugng dudng cao, qué trinh 1€n men s€ c6 trd ngai:

+ Mot 1a: duong nhiéu nAm men hoat dong khé duong chuyén thanh con etylic véi
luong thap.

+ Hai 1a: duong con ton thi s& tao diéu kién cho vi khuan lactic s& phét trién gay
nén bénh ruou.

Néu bo sung duong saccharose ¢ giai doan trudc khi 1én men thi toan b duong
saccharose s& bi thuy phan thanh duong khtr. Vay néu phét hién saccharose trong
ruou vang thanh pham c6 nghia 12 ¢6 sy pha thém dudng saccharose.

Piéu chinh d6 chua: dung pH ké hay gidy quy dé xdc dinh pH ctia dung dich, pH
t6i wu cho 18n men 13 4.,5; ¢6 thé st dung acid citric hodc calci carbonate dé diéu
chinh pH cua dich 1én men. Acid citric, CaCO5 hau nhu khéng c¢6 anh huong dén
trung tim hoat dong ctia nAm men.

— Acid citric (E330)

Acid citric 1am tang cuong hoat dong ciia nhiéu chat chdng oxy hod nhung ban
than n6 khong 1a chit chéng oxy hod. Acid citric thuong duoc ding chu yéu dé ha
pH va cai thién mii vi ctia san pham.

(g) B6 sung men

NAm men phai dugc hoat hod trudc véi nudce Am nhiét do 38-41°C. Sau 10-20 phut
cho vao dung dich va dem khudy tron. Luong ndm men cho vao khoang 1g/1gallon
dung dich (1gallon=4,54lit) (Cooke, 1988).

Theo thuc nghiém luong nim men cho vao khoang 0,04% 1a tot nhat. Sau d6
khudy tron gitip nAm men phan b déu hon va cung cap duoc nhiéu oxy hon nham
gitip nAm men tang sinh khoi trong giai doan dau.

Day nap kin vi nAm men 14 vi sinh vat ky khi tuy tién. Khi trong méi truong di
luong oxy, nam men phan huy dudng 1am ngudn ning lugng va ciu tao té bao ting
sinh khdi. Trong diéu kién thiéu oxy, nim men st dung phan oxy hoa tan trong
moi trudng dé sinh truong va cha yéu 13 1én men.
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(h) Lén men chinh

Quad trinh 1én men c6 thé tién hanh trong khoang 18-32°C nhung t6t nhit 1a 20-
25°C. Sau khi 1én men dugc 3-4 ngay, qué trinh 1én men dat cudng do manh nhét,
ghé tai vao thanh thiing 1én men c6 thé nghe thay tiéng lao xao, 12 tiéng ciia bot khi
CO, giai phéng ra khoi dich. Cudng d6 1én men giam dan & ngay thir 7-10 thi két
thuc 1én men.

Trong qud trinh 1€n men chinh, lugng dudng gidm nhanh, ham lugng rugu tang
cham roi dung lai. Vao cudi giai doan 1én men chinh nén bo sung vao thung 1én
men gidng chung Saccharomyces oviformis chiu duge dudng va con cao dé 1én
men tiép tuc. Dich 1én men chinh thuong dat 8-10% con.

(1) Loc thd

Nhiam tich xdc qua hodc nhitng chit khong tan nhu cellulose, protien... ra khoi
ruou nham gitp cho rugu trong hon va gidp it cho qua trinh 1én men phu & giai
doan tiép theo.

Sau khi 1én men chinh két thiic cn tdch rugu vang non ra khoi ba. Viéc téch muon
c6 1gi 1am tiang chat hoa tan trong ruou non, nhung ching dong thoi cling 1am ting
vi chdt, dang thd do cic hop chit con sét lai trong xdc qua, 1am giam chét luong
cam quan ciia san pham bai vi cang cham tdch vang non ra khoi ba thi cang thuén
loi cho su oxy hod cdc chat mau dan t6i chd giam mat mot s6 chat mau. Vi vay sau
khi két thiic qué trinh 1én men chinh ta nén tich vang non ra khoi ba cang sém
cang tt.

Can luu ¥ rang yéu té nhiét 46 o giai doan két thic 1én men chinh ciing s& quyét
dinh viéc tdch rugu vang non ra khoi ba sém hay mudn. Khi nhiét do cang cao
dién bién clia qud trinh xay ra trong budng 1én men cang manh thi cang phai soém
thuc hién viéc tach ba ra khoi rugu vang. Nguoc lai, nhiét do cang thép ta cang can
tién hanh cham lai.

(j) Lén men phuy

Nham 6n dinh chat luong rugu vang va lam ting huong vi cho ruou. Lén men phu
duoc tién hanh & nhiét d6 thap hon nhiét do trong giai doan 1én men chinh. Ngudi
ta thuong tién hanh 1én men phy ¢ nhiét do 15-18°C va két hop v61 cac phuong
phap 1am trong bang enzyme pectinase.

Trong qué trinh 1én men phu sy tao thanh con cham lai rat nhiéu, thay vao dé la
mdt loat cdc qud trinh chuyén hod phu dé tao thanh cac chat thom. Qua trinh lang,
lam trong ruou ciing xay ra rat nhanh, cdc qua trinh nay giéng nhu cic qué trinh
xay ra trong 1én men phu ctia cong nghé san xuét bia.
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(k) San pham

San pham tao thanh c6 mau vang nhat ctia mit va ¢6 huong thom dic trung. Thong
thuong, rugu vang thanh phém c6 d6 con 11-15%, 36 duong 3-5%, do axit 0,3-
0,4% va c6 vi chat dac trung tao nén huong vi hai hoa.

2.4. Céc chiing nAm men thwong dung trong san xuit ruou vang

Theo Lirong Pirc Phim (2004) trong san xuat ruou vang thudng sir dung céc ching
nam men sau:

2.4.1. Saccharomyces vin:

Day 1a tén ding phd bién hién nay, trudc ddy ngudi ta goi 1a Saccharomyces vini
Meyer hay la Saccharomyces ellipsoideus, theo Lodder la Saccharomyces
cerevisiae Hansen.

Trong qué trinh 1én men nuwdc qua, nAm men nay chiém t6i 80 % trong tong sd
Saccharomyces c6 trong nuéc qua khi 1én men. Chiing ¢6 ngudn dinh dudng
cacbon la duong, cdn va acid hitu co; cO tac nhan sinh truéng la acid pantotenic,
biotin, mezoinzit, tiamin va piridoxin; ngoai ra ching con c¢6 cdc dic tinh riéng vé
kha ning tao con, chiu sunfit, tong hop cdc ciu tir bay hoi va cdc san pham thi cAp
cho rugu vang c6 mii dic trung riéng biét. Nhidu ndi ctia nAm men ny trong 1én
men tao dugc mot lugng rugu chi dat 8 -10 % so véi thé tich

O giai doan cubi cta qud trinh 1én men Saccharomyces vini két 1ang nhanh va lam
trong ruou. Sau d6 ching thuong bi gia, khong tiép tuc chuyén duong thanh con
va bi chét rat nhanh.

2.4.2. Saccharomyces uvarum

Men nay dugc tich tir nude nho, ruou va nude qua phiic bon tir 1én men ty nhién.
Ching c6 kha ning tao duoc lugng con rat cao trong qud trinh 1én men (c6 thé dat
duogc lugng con trong dich [én men 1a 12 - 13 %V ).

2.4.3. Saccharomyces oviformic

Men nay dugc tich tir nudc nho tu 1€n men, c6 kha nang chiu dugc lugng duong
va con cao, 1én men kiét dudng va tao ra lugng con téi 18°. Giéng nay lén men
duogc glucose, fructose, manose, saccarose, maltose va 1/3 rafinose va khong 1én

men dugc lactose, pectose.

2.5. Céc yéu té anh hwéng dén qua trinh 1én men
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Theo Buii Ai (2000) thi céc yéu t6 sau ddy c6 anh huong dén hoat dong ctia nim
men trong I€n men rugu vang:

2.5.1. Anh hwong cua nhiét do

Nhiét do c6 anh huong 10 rét dén hoat dong séng ctia nAm men, cu thé 12 nAm men
Saccharomyces cerevisiae trong qué trinh 1én men ruou. Nim men phat trién t6t
nhét & nhiét d6 30-32°C, nhiét d¢ t6i da 38°C, t6i thiéu 1a 5°C. Nam men dugc nudi
cdy & nhiét do thip hon nhiét d6 ti wu, thuong 17-22°C, c6 hoat lyc 1én men rit
16n. Béi véi qué trinh 1&én men ndm men c6 thé chiu duoc nhiét do kha rong 1-
45°C, néu nhiét d6 qui 50°C nAm men sé& chét.

2.5.2. Anh hwéng cia pH

Nam men c6 thé phit trién trong moi trudng pH c6 chi s6 tir 2-8 nhung thich hop
nhat 12 4-4,5. Vi khuan bét dau phat trién & pH 4,2 va cao hon, khi thap hon mirc
nay chi ¢c6 ndm men c6 thé phat trién duoc. Vi vy trong qué trinh 1én men ruou
nén thuc hién o pH 3,8-4,0. Tuy nhién c6 nhirng loai vi khuan do quen dan véi do
pH thap nén ngoai viéc diéu chinh pH thich hgp con phai két hop sir dung cdc chat
sat trung. Khi pH 8,0 thi ndm men phat trién kém, nguoc lai vi khuan phat trién
manh. O pH 3,8 nAm men phat trién manh thi hau nhy vi khuan chua phat trién.

beé tao pH thich hop trong moi treong nudi cay nam men (ké ca lén men) nguoi ta
c6 thé bo sung vao mdi trudng 1én men bat cir mot loai acid nao, mién 1a anion cua
acid khong gdy anh huong manh mé dén trung tdm hoat dong cia nam men.

2.5.3. Anh huéng ciia dnh sdng

Anh sdng 1a y€u t6 kim ham hoat dong cua t€ bao nam men. Dac bi¢t 1a céc tia cuc
tim, 4nh sdng s€ giét chét t€ bao nam men, vi vy qud trinh 1€n men phuy thudc vao
thoi tiet.

2.5.4. Anh huong cua so luong té bao nam men

S6 luong té bao ndm men cho vao dich 1én men anh hudng rat 16n dén qua trinh
1én men. Néu s lugng té bao ndm men cho vao thich hop thi qud trinh 1én men
dién ra tot va hiéu suat thu hdi cao, chat luong san pham ciing tt hon. Néu luong
té bao nAm men cho vao quaé it thi tdc do 1én men cham, sinh khdi t& bao nAm men
thép tao diéu kién thuan lgi cho vi sinh vat phat trién, sd luong té bao nAm men
qud nhiéu thi mdi trudng dich 1én men khdng du cho nAm men phat trién, té bao
ndm men s& chét dan, san phém sinh ra mui la, vi la déng thoi phi di mét luong
dang ké nim men c6 ich.
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2.5.6. Anh huéng ciia nong dé riou

Qua trinh nudi cady nam men chu yéu la tao modi truong thich hop cho ndm men
phét trién sinh khoi, dat s6 lugng theo yéu cau. Song ndm men ciing thuc hién mot
qua trinh 1€n men rugu didng ké.

Thuodng dich nAm men c¢6 khoang 4-6% ruou. Nong do ruou sinh ra ¢é anh hudng
dén tdc @6 va kha ning phét trién cia nAm men. Diéu nay con phu thudc vao thoi
gian, moi truong nudi cdy, sd luong té bao ndm men cho vao bang nhau, diéu kién
nudi cay giéng nhau thi ndng d6 ruou 1% cé anh huong tot dén toc d6 va kha ning
phat trién ctia nAm men, tir 4-6% c6 anh xAu.

San pham chu yéu cua qud trinh ky khi 12 ethanol, ethanol kim ham hoat dong cua
t& bao ndm men, tuy nhién mirc do kim ham khéic nhau doi voi ching, ndi nAm
men khic nhau.

2.5.7. Anh huéng ciia CO,

Ham lugng CO, hinh thanh trong qu4 trinh 1én men thudng han ché manh su sinh
san ctia nAm men vang. Theo nghién ctru ctia Miuler-Thurrau, khi:

+ Ham lugng CO, trong rugu vang dat 0,25% trong luong thi viéc sinh san cua
ndm men dinh tré.

+ Ham lugng CO, trong ruou vang dat 1,5% trong luong thi nAm men khong con
sinh san duogc nira.

+ V6i ham lugng CO, nhu trén, ¢ nhiét do 15°C thiing 1én men s€ cé dp suét
7,7atm, nAm men van song va tiép tuc 1én men ky kh.

% Cdc hw hong thuwong gap trong qud trinh lén men
— Lén men lactic

Vi khuén lactic nhiém vao thung u s€ 1én men tao thanh acid lactic 1am cho d¢ acid
trong dich 1én men tang 18n, gy trc ché hoat dong ctia nAm men:

C6H1206 E— 2CH3CHOHCOOH
Glucose Acid lactic
— L&n men butylic

Vi khuéan butylic khi nhiém vao thiing U s& 1én men tao thanh acid butylic, tao
nhiéu khi hydro, tuy nhién d6 acid khong ting cao.

C6H1206 —_—> CH3CH2CH2COOH + 2C02 +2H2
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— Lén men dai
Thuong gap la loai ndm men hinh oval 16n, 1én men rat nhanh, tao do acid cao va
dd ruou sém, 1am tc ché hoat dong cua nam men nha.
Céc nguyén nhan lam cho rugu duc va bién phap lam trong

% Nguyén nhan lam cho rwou duc
Dich qua 1én men c6 1an nhiéu tap chat nén ruou thu dugc sau qué trinh 1én men
thuong bi duc. Néu cdc tap chit chi 1a cudng qua, hat, manh vo, xo, ... thi chi loc
qua 1a trong. Tuy nhién, trong dung dich ruou con cé cdc phan tir nhd nhu con,
duong, mudi khodng, ... va nhitng phan tir 16n dang keo nhu glycerin, chét pectic,
protein,... nén khong thé dung cic may loc thong thuong ma phai ding cic mdy
siéu loc (ultrafiltre). Thé nhung ruou van cé thé bi dyc lai va theo Vi Cong Hdu

(1983) c6 hién tuong nhu vay la do nhiéu nguyén nhén sau:
v’ Két tua sit

Néu trong ruou c¢6 12-15mg/lit st tong cong, ruou vang lai ¢6 san phosphat thi khi
ruou tiép xtic voi khong khi, méi truong thiéu oxy chuyén thanh moi trudng gidu
oxy, s& hinh thanh hop chét peric phosphat (FePO,) khong hoa tan dugc, mau
trang & vang trang, mau xanh hodc xanh ¢ vang do.

Bién phéap phong chdng: giit qua sach, khong 1an nhitng manh dit vun trong d6 c6
thanh phén sit, khong cho nudc qua hoac rugu tiép xtc véi dung cu c6 sat, trude
khi chin cho bao hoa oxy, néu két qua tua sat thi loc dé loai bo st thir.

v’ Két tha dong
Trong rugu vang bao gio ciing ¢6 hop chat luu huynh. Néu ham luong dong trong
ruou dat ndong do tdi thiéu 1a 0,5mg/lit va trong diéu kién thiéu oxy (nit that kin)
thi s€ hinh thanh sunfua d@)ng, két tia thanh thi bot nau do.
Bién phdp phong chéng: Khong cho nuéc qua va ruou tiép xiic véi dong. Néu
ruou chira trén 0,5mg/lit dong thi loai dong di bang cich xur 1y fero xianua Kali
hoac acid rubeanic.

v Két tiia bong protein

Protein trong nudc qua bi tiéu hity mot phan béi nAm men, mot phan nita bi cdc
chat tanin 1am két bong, nhung van c6 mit trong ruou tré. Néu luong tanin trong
ruou ting 1én (dung trong thiing gd s6i), gdy ra két bong protein, dudi dang nhiing
van duc mau tréng sén sét nhu bot gao long dem nau chin. Ruou tréng it tanin,
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nhét 13 rugu tré hay bi duc vi 1y do nay. Pun néng 70-80°C rdi dé ngudi loc qua
diotenit 12 bién phdp tot dé chong két bong protein.

v Két thia mau

Chat mau trong vang dé mot phan ¢ dang keo. Gap lanh cic chat keo nay bi két tua
thanh can mau do sam, tdc hai: mau do giam di 10-20%. Ruou cang gia két tua
cang dé, vi vay udng ruou tré phan ndo tranh sy ¢ nay.

v’ Két tiia oxydase

Trong nudc qua thuong c6 enzyme oxydase hay polyphenoloxydase oxy hoa cac
chét polyphenol 1am cho polyphenol chuyén mau, ruou bi duc. Ngay khi bat dau
1én men ruou, oxydase da hoat dong nhung bi can tré vi modi truong 1€n men rugu
12 moi trudng thiéu oxy. Qua subt qud trinh gan cin, sau khi 1én men xong, dé
chéng oxy hod ngudi ta ludn gitr rugu trong tinh trang thiéu oxy, enzyme oxydase
van tdn tai va 1am ruou duc va méat mau & giai doan chin. Ngay ca khi ruou da la
thanh pham, mdi khi tiép xiic mot thoi gian kha 1au véi khong khi rugu s& ¢ nguy
co két tua oxydase.

Céch phong chéng tét nhét 1a xtr 1y & nhiét do 60-70°C. Khi rugu bét dau chin, néu
dé mot cde rugu tré ra khong khi 10-14 gio ma thay hién trang két tia oxydase thi
dem xtr ly nhiét.

v Két tua khac

Mot s6 chat mudi khic co thé két tua trong ruou nhu: kali bitartrat, canxi tartrat
khi d§ con tdng 1€n va nhiét do ha thap, ngoai ra cling con c6 cdc mudi khic cé thé
két tha nhu: canxi oxalat.....

% Cdc bién phdp lam trong ruou
e Bién phdp c6 truyén: dé lang ty nhién va gan cin
e St dyng protein ty nhién: keo dong vt (gelatin, 1ong tring trang,....)
e Joc

e Lam trong bang cic bién phap vat ly: gia nhiét hodc 1am lanh, nhiét
khong chi ¢6 tdc dung ti€t tring ma con ¢ tic dung on dinh rugu rat
cao (Vii Cong Hau, 1983)

Vi du: nhidu ruou tring dem dun & 80°C sau d6 loc, giit trong chai khong thay dbi
sau hang chuc ndm, cé su on dinh nho tic dong vat 1y nhu nhiét pha huy céic cht,
oxydase oxy ho4 rugu, gy két bong nhitng chét protein.

Dic biét ¢c6 mot phuong phdp lam trong ruou méi d6 1a 1am trong rugu bang

enzyme pectinase dang dugc chad y.
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2.6. Khai quat vé enzyme pectinases
2.6.1. Nguon thu nhin

Hién nay ngudi ta thu nhan pectinases chil yéu tir vi sinh vat (thuong 13 ndm mdc:
a.wamori, a.niger). C6 2 phuong phép san xut pectinase:

(a) Thu nhan ché phém pectinase tur canh trudong bé mit

Moi truong st dung nudi cdy vi sinh vat dé thu nhan pectinase thudng 1a cdm gao,
hay cdm mi, bi cu cai hodc théc mam. Ngudn dinh dudng bd sung thuong 1a cdc
mubi ammonium, phosphate.... D6 4m mdi truong phai nam trong khoang 60%.
San pham sau 1én men dugc say kho thanh ché pham enzyme tho va dem tinh ché.

Dé thu dugc pectinase tinh khiét ché pham enzyme thd phai duoc trich ly bang
phuong phap két tia nhd dung méi hiru co hay mudi ammonium sulfate. Dung moi
hitu co dugc su dung dé két taa enzyme pectinase co thé 12 ruou ethanol (72,5-
75%) hoic isopropanol (55-57%). Mudi ammonium sunfate st dung c6 do bao hoa
0,79. Khi két tia bang ruou ethanol, ché pham enzyme thu dugc c¢6 do tinh khiét
khoang 90%, con néu bang mubi thi do tinh khiét dat khoang 75%, thoi gian tiép
xtdc voi rugu cang ngin cang tot. Sau d6 ly tim dé tach két tua khoi dung dich, siy
két tia trong thiét bi sy chan khong hay sdy thing hoa rdi nghién nho va dem bao
quan.

(b) Thu nhan ché pham enzyme tir canh trudng bé siu
% Phuong phap hiéu khi

Sy tich ty enzyme trong mdi truong duoc bat dau khi vi sinh vat gan dat dén pha
on dinh, khi méi truong bi acid héa manh va khi lugng phospho vd co dugc su
dung hoan toan. pH ciia méi trudng nudi cdy thuong dat 6-7,2 1a thich hop. Péi
v6i ndm moc, pH kiém kim hidm sy téng hop sinh khéi va sy tich lily enzyme
pectinase, pH 4 trc ché hoan toan sy tich lily enzyme pectinase. Khi pH dich vé
phia acid, ngay ca khi pH nam trong khoang 4,5-5,0; tuy su tao thanh sinh khéi
khong anh hudng nhung sy tao thanh enzyme pectinase bi kim ham. Tuy nhién,
pH cia moi truong nudi cdy A.niger va A.awamori 16 ¢6 thé dich vé 3,5-3,8 va
2,9-3,2 theo thir tu.

Vit liéu nudi cay thuong 12 soi nAm duoc 1 trong moi trudng dinh dudng cho dén
khi nirt nanh bao ttr, thoi gian 0 so bd thuong 12 38-42 gid, lugng soi nAm dem cdy
thuong 1a 2 %.

Dé thu dugc ché pham kho can téch soi nam ra khoi canh truong 1ong, c6 dic chin
khong canh truong 1ong khi ham luong chét kho dat tir 5-8% r6i dem sdy phun, sau
d6 dem bao g6i tranh hit am.
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Dé thu duoc pectinase tinh khiét thi ché phim enzyme thd phai dugc trich ly bang
phuong phép két tia nho dung méi hitu co hay mudi ammonium sulfate.

% Phuong phap yém khi

Moi truong: ba cu cai: 2%; (NH4),SO4: 0,75%; KH,POy: 0,1%; CaCOs: 0,3%;
nude chiée ngd: 0,5%; pH modi truong khoang 6,5-7.

Clostridium pectinofermetants 15 c6 kha ning tong hop pectinase mot cdch manh
mé& & pH ting truong ctia qud trinh sinh khéi va ting dong thoi vai sy tich Iy sinh
khdi.

Cl. Felsineum ciing c¢6 thé dugc nudi cady yém khi dé thu pectinase. Thanh phan
modi trudng gém c6: lactose: 2%; pectin cu cai: 1%; (NH4),SOy4: 0,4%; K,HPO,:
0,7%; KH,PO4: 0,3%; NaCl: 0,1%; MgSO,: 0,025%; FeSO,: dang vét; CaCOas:
0,5%; dich nidm men ty phan: 0,05%; acid ascorbic: 0,5%.

C6 thé tién hanh thu ché pham tir dich loc canh truong bang phuong phap két tia
enzyme nho dung méi hitu co hay mubi ammonium sulfate.

% Phuong phap hién dai trong chudn bi ché phdm enzyme pectinase thudong
theo céc budc co ban sau day:

e Khir mubi bang phuong phép loc gel (Biogel Ploo)
e Tich protein bang phuong phap trao doi anion (PEAE Brogel A)
e Tich enzyme pectinase bang alginate lién két ngang
e Tinh sach bang FPLC
e Alginate lién két ngang hoat dong bang cich két hop 4i lyc, anh
hudng tinh dién va thay thé pectin lién két ngang
2.6.2. Phdn logi va co ché tdc dung ciia enzyme pectinase

Pectin 12 co chét clia enzyme pectinase. Pectin rat pho bién trong thyc vat, 1a hop
chat polyme ty nhién ton tai c6 3 dang: protopectin, pectin va acid pectinic.

Protopectin khong tan c6 trong thuc vat xanh, tao cho rau qua xanh c6 do cung
nhit dinh, bi thay phdn boi acid hay nhiét d, enzyme s& chuyén protopectin thanh
pectin hda tan (qué trinh chin cta qua c6 thé goi 1a qud trinh chuyén héa nay).
Pectin 12 ester methyl cta acid polygalacturonic. Tinh chit quan trong cua pectin 1a
d& tao gel & ndng d6 dich dudng cao 65% trong mdi trudng 1% acid. Acid pectinic
1a mot polygalacturonic nhung chi dugc este héa mot phan nho bai metanol. Con
acid pectic hay polypectic 1a acid dugc giai phong khéi nhém methoxyl (-OCHj).
Mudi pectic twong tmg 1a pectinat va pectat. Lién két chinh trong pectin 13 «-
glucosid.
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Cong thure cau tao cua pectin
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Hinh 6. Cong thirc ciu tao ciia pectin

Theo Lwong Diic Pham (2004) thi ddy 1a nhém enzyme thily phan pectin. San
pham tao thanh 12 acid galacturonic, glucose, galactose, .... Pectinase ¢6 nhiéu loai:

% Pectinesterase (PE) (con dugc goi 1a pectinmethylesterase (PME, EC 3.1.1.11))

Phén cit lién két gitta methanol va nhém cacboxyl cua acid galacturonic. PE chi
phan cat nhém methoxyl ding canh nhém —COOH ty do.

Pectinesterase s& thily phan trudc nhat 13 nhém methylester nam giita 2 nhém
cacboxyl tu do, va sau d6 s& thuy phan 1an luogt cdc lién két este doc theo phén tir
pectin. Két qua 12 tao thanh acid pectinic, acid pectic va metanol.
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Hinh 7. Co ché tic dung ciia Pectinesterase

pH va nhiét do tdi wu cua pectinesterase phu thudc vao nguén thu nhan. PE cua vi
sinh vat c¢6 pH ti uu tir 4,5 dén 5,5 trong khi d6 PE tir ngudn thyc vat ¢6 pH ti uu
tir 5 dén 8. PE ctia ndm mdc c6 nhiét do t6i wu tir 30-45°C, bi v6 hoat & 55-62°C,
PE duoc hoat héa boi Ca** va Mg
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% Polygalacturonase (PG.EC 3.2.1.15, poly- a 1,4-galacturonic

glucanhidrolase)
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Hinh 8. Co ché tic dung cia Polygalacturonase

Enzyme niy it gap trong thuc vat, chii yéu c6 trong vi khuan va ndm méc. Day 1a
mdt phitc hé enzyme va thudng c6 dic hiéu cao dbi véi co chit. La enzyme tic
dung 1én pectin, acid pectinic va acid pectic. C4c san phdm trung gian cia qud
trinh thuy phan pectic béi polygalacturonase c6 thé 1a céc acid pen ta, tetra, tri va
digalacturonic.

+* Transeliminase

Pay 1a nhém enzyme dugc tim thdy ra cich ddy khong lau lim (khoang 1960-
1961) bao gdm protopectinaza xdc tdc sy phan cat araban, galactan khoi
protopectin dé tao thanh pectin hoa tan va enzyme transeliminaza phan cit phi
thity phan (khong cé sy tham gia cia phan tir H,O pectin dé tao ra cdc gdc
galacturonic c6 ndi kép gitra nguyén tir C4 va Cs. Phan tmg nay xay ra dé dang &
mdi trudng trung tinh hay kiém yéu.

Transeliminase c6 kha nang cat dut lién két «-1,4 cua phan tir pectin, két qua Ia
tao ra cic don phan galacturonic c6 chira ndi doi.

Transeliminase tdc dung 1€n pectin cling nhu acid pectic. Dya vao tinh dac hi¢u va
co ché tic dung, c6 thé phan thanh nhitng nhém enzyme sau

+ Pectin transeliminase (Pectinlyase) la nhiing enzyme tic dung 1€n pectin va acid
pectinic.

+ Polygalacturonat transeliminase (Pectatelyase) 1a nhitng enzyme tdc dung Ién
acid pectinic va acid pectic.

Trasneliminase tir ngudn khac nhau thi ¢6 co ché tac dung va thudc tinh khéc nhau
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Hinh 9. Co ché tic dung ciia pectinlyase

Pectinlyase clia nAm mdc ¢6 pH t6i wu tir 5-6, phéan cat lién két o -1,4 phia trong
mach phan tir pectin, hoat dong khong can sy hoat hod cta ion Ca*
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Hinh 10. Co ché tac dung ciia pectatelyase

Pectatelyase duoc thu nhan tir nhiéu ngudn khéc nhau nhu: vi khuan, ndm mdc va
thuc vat. Pectatelyase c6 pH tbi wu tir 8-9,5; Khi hoat dong can su hoat hod cua ion
Ca™.

2.6.3. Céc yéu t6 anh hudng ti hoat tinh ctia enzyme pectinase
(a) Anh hudng cta thanh phan héa hoc cia nguyén liéu
v' Anh hudng cua chit luong cia pectin

Chat lugng pectin dnh huéng nhiéu dén sy tao nhét va kha ning thiy phan cia
enzyme. Pectin c6 dg ester hod cang cao hi€u qua tic dung cua polygalacturonase
cang thap. Pa c6 nhitng sb liéu ching t6 acid pectic bi phan giai nhanh gip 17 lan
s0 véi pectin di ester hod mot phan va pectin da este ho hoan toan.

v' Anh huong cta duong va acid

Puong va acid trong qua tao véi pectin thanh cdc gel, lam d6 nhdt cua pectin tang
1én nhiéu, nhung trong linh vuc nudc qua it c6 nghién ctru vé van dé nay. Do nhdt
tao nén chi do duong va acid voi ndong do thuong gip trong qua, khéng dang ké so
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v6i d6 nhét cia dung dich pectin, vi vy khong thé déng vai trd quyét dinh tao nén
dd nhét qua. Chi c6 mdt s6 acid c6 tac dung uc ché, chéng han acid malic ¢ tac
dung trc ché manh ddi véi enzyme polygalacturonase.

v' Anh huédng cta chit chit

Tac dung tic ché cua cdc chit chat dbi véi céc enzyme PE va PG da dugc mdt )
tai liu dé cap dén. Willamans (1995) da tach tir nudc tdo trude va sau khi oxy hod,
cic hop chat phenol khdc nhau va nghién ctru tinh chit Gc ché cua ching toi
enzyme polygalacturonase. Tic dung (c ché manh nhit biéu hién voéi
lencoantoxian oxy héa va catesin oxy héa, tic dung yéu hon la tanin véi khdi
luong phan tir 16n. Pa c6 cdc ching minh tinh chit Gc ché cia tanin trong nudc 18
va nudc tdo téi enzyme polygalacturonase. Cac bién phap khac phuc tic dung x4u
clia tanin c6 tam quan trong dé st dung c6 hiéu qua cdc ché pham tir enzyme
pectinase trong san xut nudc qua tir céc loai qua c6 chira mot luong 16n chat chit.
v' Anh huéng cta thanh phan khodng va pH ctia nudc qua

Theo nhiu tic gia cdc ion K*, Na*, Ca®*, Mg”" ¢6 anh huéng t&i hiéu qua tc
dung cia enzyme pectinase. Ngudi ta thira nhan rang mudi Ca™, Mg2+ gia tang
hoat tinh cta enzyme con céc ion Ca**, Mg®* va Cu®* 1a nhén t6 e ché enzyme
pectinase. Pa xdc dinh rang KCI, HCI, HgCl, H,0, khéng c6 tac dung ddi véi hoat
tinh ctia enzyme pectinase trong cam. Acid ascorbic, NaHSO; v&i nong do thap,
gia tang hoat do cua enzyme (Kretovits, 1982).

(b) Anh hudng ctia nhiét do

10 4

0 4

TR

40 4

rel. Actiwity [X]

i

0 — .
5 W 15 26 25 I ¥ 40 45 50 55 &0 E5 T
remperature [C]

Hinh 11. Anh hwéng ciia nhiét d§ dén hoat tinh ciia enzyme pectinase thu nhan tir thue vét
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Hinh 12. Anh hwéng ciia nhiét do dén hoat tinh ciia enzyme pectinase thu nhéan tir nAm méc

Gidng nhu phan tmg hod hoc, nhiét d6 ¢6 anh hudng rat 16n dén phan (mg enzyme.
Téc do phan ng cuia enzyme khong phai lic nao cling ti 1¢ thuan véi nhiét do
phéan Ung. Tbc do phan ung chi tang dén mot nhiét do nhat dinh. Vuot qué nhiét do
d6, toc d6 phan mg cta enzyme s& giam va dan dén muc triét tiéu. Néu dua nhiét
d6 cao hon muc nhiét do tdi wu, hoat tinh enzyme bi giam. Khi d6 enzyme khong
c6 kha nang phuc hdi lai hoat tinh. Thong thudng enzyme pectinase bi mat hoat
tinh & nhiét do trén 70°C.

Nhiét d6 ing véi van tdc cuc dai goi 1 nhiét do téi thich. Nhiét do téi thich cia
enzyme pectinase trong khoang 40 dén 50°C.

(c) Anh hudng ctia ndng do enzyme

Nong do enzyme cang 16n bao nhiéu thi lugng co chat bi bién doi cang nhiéu bay
nhiéu. Tuy nhién nén lga chon nong d6 enzyme & muc t6i thi€éu ma bao dam dugc
nhting bién dodi can thiét.
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Hinh 13. Anh hwéng ciia pH dén hoat dong ciia enzyme pectinase thu nhén tir thuc vat
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Hinh 14. Anh hwéng ciia pH dén hoat dong ciia enzyme pectinase thu nha tir nAm méc

Cic enzyme tir cdc ngudn khéac nhau thi ¢6 pH t6i thich khdc nhau. Pectinesterase
c6 ngudn gdc thyuc vat tic dung manh trong pH tir 6,5 dén 9,5; pectinesterase ciia
nidm méc c6 khoang pH tdi thich 4,0-5,2, cOn pectinesterase cua vi khuén hoat
dong manh nhat ¢ pH tir 7 d&én 9, pH t4i thich cta enzyme khong cb dinh, c6 thé
thay ddi theo ngudn gdc. (Ti va ctv, 1982; Beldman, 2002).

2.6.4. Ung dung ciia enzyme pectinase trong san xudt rueou

(a) Lam tang hiéu suat trich ly
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29



Ludn vén 16t nghiép khod 28-2007 Trieong Pai hoc Can Tho

St dung enzyme pectinase nham phd v& thanh té bao thuc vat: Té bao thuc vat
duoc cau tao béng v6 té bao (thanh té bao). V6 té bao nhu mot 16p thanh bao vé rat
hiru hiéu va tao hinh cho té bao. O vo té bao thuc vat ¢ nhidu cht pectin, cdc chat
pectin dugc xem nhu chit ciment gin cic té bao véi nhau. Phd v& su gin két nay
s& tao diéu kién cho céc vat cht cé trong té bao thodt khoi té bao. Céc ché phém
enzyme c6 chtra khong chi pectinase ma con chira cic enzyme trong nhém
cellulases. Céc loai enzyme nay sé& lam pha v& thanh té bao va gitp qué trinh thu
nhan dich té bao tdt hon (Lé Ngoc Ti, 1977).

(b) Lam trong nudc qua

Nudc qua sau khi dugc tach khoi té bao thuong chira nhiéu chat khic nhau. Trong
d6 chat pectin chiém luong dang ké va pectin thuong gy hién twong do nhdt cao
va gay duc nudc qua.

Pectin chtra acid polygalacturonic, araban va galactan. Trong d6 lugng acid
polygalacturonic chiém t&i 40-60%. Khi bi thuy phan, pectin tich thanh hai phan:

e Phan trung tinh-phirc chat galactanoaraban.
e Phan acid-acid pectic.

Trong té bao twong, pectin nam ¢ dang hoa tan. Trong mang t& bao va gian bao,
ching nam & dang khong hoa tan goi 13 protopectin. Protopectin & mang gian bao
c6 chtra lugng kim loai khd cao va mdt lugng nhém methoxyl du dé lam
protopectin bén vimg. Con protopectin & mang té bao chira mot luong kim loai
khong nhiéu, c6 d6 metocyl héa cao. Vi thé té bao thuc vat c¢6 kha ning truong né
tot.

Enzyme phén giai pectin & gian bao s& 1am cac té bao khé lién két véi nhau va thit
qua dé dang bi mém ra. Pectin thuong c¢6 mdi lién két hydro va lién két nguyén tir
yéu hon so véi cellulose. Tham gia phan huy pectin gdm nhiéu loai enzyme (Lé
Ngoc Tu, 1977).

Chuyén nganh Cong nghé thuc phim-khoa Nong nghiép va Sinh hoc ting dung 30



Ludn van tot nghiép khod 28-2007 Trueong Pai hoc Can Tho

Co ché tac dung lam trong :

PME + PG/PL

i e nudc tdo
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nudc trai cay
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Hinh 15. Co ché 1am trongciia enzyme pectinase
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2.6.5. Gidi thiéu ché pham enzyme trong thirong mai
(a) Bic diém:

Trong moi ché pham pectinase, ngoai cidc enzyme pectinase la chu yéu con c6 cic
enzyme hemicellulase, cellulase, protease.

Céc enzyme tham gia trong ché pham pectinase phu thudc vio vai trd cua chiing
trong qud trinh cong nghé ma duogc chia thanh cdc nhom:

v' Enzyme quyét dinh hiéu qua tic dung ctia ché pham.
v' Enzyme c6 mit trong ché pham ciing t6t nhung khong bit budc.

v Enzyme khong can thiét nhung c6 thé cho phép cé midt & mot lugng khong
dang ké trong ché pham.

Cén cu vao dac di€m cua nguyén li¢u ma lya chon ché pham enzyme thich hop.

Bang 5. Mot s6 ché pham thwong mai

Tén thwong mai Noi sin xuit Qudc gia

Panzyme Ch.Boehringer Sohn Ingelheim, West Germany
Ultrazym Ciba-Geigy, A.G Basel, Switzerland
Pectolase Grinsteelvaeket Aarthus, Denmark

Selase Kikkoman Shoyu, Co Tokyo, Japan

Pectinex Schweizerische Ferment Basel, Switzerland
Rapidase, Calarizyme A.G Seclin, France

Kleryme Societe Rapidase, S.A Desplaines, USA
Pectinol, Rohament Rohm, Gmbh Darmstadt, West Germany
(Kashyap va ctv,2002)

(b) Enzyme pectinase st dung trong nghién ctru (pectinex)
Pectinex 13 ché pham coéng ty NOVO NORDISK FERMENT A.G, 1a enzyme
pectolytic, con ¢6 tén 1a Novoferm 14, c¢6 ngudn goc tir ndAm moc Aspergillus
aculeatus.
Pectinex Ultra SP-1 & dang dung dich 16ng, ¢c6 mau niu va mui nhe cua san pham
1én men. Enzyme nay hoat dong ¢ khoang pH 4,5.
Khi ton trir enzyme nay & nhiét do 20°C ¢6 thé bao quan hoat tinh enzyme trong
thoi gian 3 thang. Tuy nhién, néu thoi gian ton trir dai hon thi kha ning hoat dong
giam tir 1-2% mdi thang. Va khi bdo quan & nhiét do tir 0-10°C thi thoi gian ton trix
ti thiéu 1a 1 nam.
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2.6.6. Mot s6 vmg dung ciia enzyme Pectinase
(a) Trong san xudt nudc qua

C6 cac mat hang nudc qua trong, nudc qua duc, nudc qua cb thit qua, tat ca déu
duogc san xudt bang nudc ép (chiét rit) ciia qua. Do d6 hiéu suat thu dich qua phy
thudc vao tinh chit nguyén liéu qua (do chin, cau tao, thanh phan dinh tinh va dinh
luong pectin trong qua, phuong phép ép, chiét rit).

Khi ché bién nudc qua trong thi ché pham pectinase phai c6 endo va exo
polygalacturonase (endo PG-II va exo PG-IV). Enzyme Pectinesterase va
proteinase. Hai loai enzyme déu 1a giam do nhét cua dich qua, con PE gép phan
vao tic dung cua enzyme nay, con proteinase thiy phan vo qua protein cua thuc
vat 1am cho dich qua dé thodt ra, cin va ba dé léng hon. Véi céc loai qua nhiéu
protopectin nhu tdo, 1&, 6i thi ché pham khong dwoc phép chua protopetinase vi
néu c6 sé thity phan protopectin 1am mém héa mé qua, ting do nhét cua dich qua
nén 1am giam hiéu suat ldy nudc qua trong. Ngoai ra nude qua khong dugce phép
chtra cac enzyme oxy hoa (ascorbatoxydase, polyphenoloxydase, peroxydase) lam
t6n hao vitamin C va sim mau, bién phép sir dung nhiét hoic dun néng s& vo hoat
dugc enzyme nay.

Dé thu dugce nudc qua véi hidu suat cao ngudi ta thuong nghién thit qua, xir 1y
bang enzyme pectinase, sau d6 mé&i dem vit, ly tim hay ép. Chang han xur 1y tdo
nghién béng 0,03% ché phém pectinase (200 don vi hoat d0) PMG (gram) sau 2-4
gio s& tang hiéu suét thu dich qua tir 20-25%. Khi ép nho ma khéng sir dung ché
pham pectinase thi hiéu suit ép 12 65% nhung néu nghién qua va xu ly 0,02%
pectinase trong 3 gio & 45°C s nang hiéu suat ép 1én cao 77-82% (Nguyén Trong
Can, 1998).

Dung pectinase con c6 tdc dung lam trong do sy phd huy h¢ keo trong nudc qua, vi
ctia qua tot hon va it bi duc tro lai.

(b) Trong y hoc

Cac duoc liéu ¢o nguén géc thuc vat trong thuc phém ngoai cic hoat chét thi ludn
c6 pectin. Tir trudc dén nay dé thu duoc cdc thanh phan hoat chit trong duoc liéu
(dé trj c4c bénh cép thoi ngay lic do), dé diéu ché dang con (ruou), thude (uéng va
xo0a bép), dé diéu ché dung dich thudc tiém va dich truyén tir cic vi thudc dong y
cic thuc pham chire ning (fuctional food), nguoi ta diing cic phuong phép chiét
rit bang nudc nhiét (con goi 1a sic thudc va day 1a phuong phap phd bién nhat),
bang con (ngadm ruou thudc), trich ly bang dung méi thich hop (axeton lanh). Do
c6 thanh phan pectin nén qua trinh sac thudc khé khan, khong trich ly duoc triét dé
hoat chit sau mot thoi gian ngan.
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Pé khic phuc dugc nhitng khé khin nay, ngudi ta ding ché phdm enzyme
pectinase dé phan giai cdc mo thuc vat, dé cic hoat chat dugc giai phéng ra dé
dang va triét @& hon khi sic thudc. Tuy nhién, vi sit dung cho muc dich san xuat
thudc va chita bénh nén khi diing ché phdm enzyme phai c6 do tinh khiét rat cao dé
khong mang theo nhitng hoat chét la vao thudc, phai c6 hoat tinh cao dé chi ding
voi1 mot lugng tdi thiéu (Nguyén Trong Can, 1998).

(c) Trong chan nudi

Khau phan an gia stic, gia cAm thuong chira mot lwong thic an thd, thic dn xanh
nhét dinh (rom ra, o, than cdy, cam,...) trong khi d6 dudng ti€u hda cua ching lai
thiéu cdc enzyme phén giai cellulose, hemicellulose, pectin. Chi c¢6 nhiing dong vat
nhai lai ¢6 da co phét trién day du (trén 6 thang tudi) hay gia cAm c6 manh trang
dai (ngdng, da diéu) méi c6 hé vi sinh vat séng cong sinh trong da cé la c6 kha
ning sinh ra cdc hé enzyme dé gitip dong vat tiéu héa mot phan cdc chat dinh
dudng nay, tuy vy khoang 1/3 nhém chit nay khong dugc dong héa. Bé nang cao
kha ning tiéu héa hap thy, nguoi ta cé thé thém vao thirc dn chin nudi cic ché
pham enzyme c6 hoat tinh pectinase, cellulase va hemicellulase cao. Déi véi céc
dong vat nhai lai (tru, bo, dé€, ctru,...) do c6 h¢ vi sinh vat séng trong da cé tham
gia tich cuc vao qud trinh tiéu héa thirc an. Khi thém ché pham enzyme Pectinase
va cellulase & d0 pH 6-7 s¢€ c6 loi lam tang do ti€u hao cua thuc an. béi véi ngdng
va ngang (vit, xiém): day la 2 loai gia cam nudi léy thit, dc biét 1a ¢4 loai san xuat
ra gan béo (gan nguyén lidu dé san xudt ra mat hang paté gan rat ndi tiéng). Hai
loai nay ¢6 nang lyc sinh trudng rat cao va thoi gian ngin (¢ d6 tudi gia cAm non
tudi ¢6 gid tri thwong phdm cao). Mubn nhu vdy ngudi ta nudi vd béo bang céch
nhdi thic dn ¢6 sir dung pectawamori 0,04% so véi khau phan (Nguyén Trong Can,
1998).
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Chwong III. PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
3.1. Phuong tién

3.1.1. Pia diém nghién ciru

Thi nghi¢m duogc tién hanh tai phong thi nghiém cuia B0 mon Cong Nghé Thuc
Pham, Khoa Néng Nghiép — Sinh Hoc Ung Dung, Trudng Pai Hoc Can Tho.

3.1.2. Thoi gian thuc hién

—  Pé tai duoc thuc hién tir ngay 26/2 dén 25/5/2007.
3.1.3. Thiét bi va dung cu

- pHKé

- Bép dién

- Mady xay sinh t6

— Can phan tich

- Khiic xa ké

~ Thiét bi chung cit ruou

~ Conké

— Ca4c binh 1én men

- May so mau UV — VIS

3.1.4. Nguyén liéu

- Mit nghé

— Duong saccharose

— Nam men thuan Saccharomyces cerevisiae

—  Céc ché pham enzyme thwong mai : Novo Glucomylase va Polygalacturonase
3.1.5. Héa chat

Cic héa chat can thiét dung dé phan tich: duong tong, furfurol, aldehyde, ester,
acid toan phﬁn nhu: NaOH 0,1N, Na,SO,, phenolphtalein, H,SO,....

3.2. Phwong phap nghién ciu
3.2.1. Phan tich thanh phan nguyén liéu

~ Muyc dich: phan tich thanh phan héa hoc cua nguyén lidu 1am co so dé xdy
dung phuong phdp ché bién cdc thi nghiém tiép theo.
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~ Chi tiéu can phén tich:

Am d¢: xédc dinh d6 4m bang phwong phép siy kho & nhiét d6 105°C dén
khéi lugng khong doi

Acid toan phan: xdc dinh bang phwong phép chuin d6 véi NaOH 0,1N
Puong tong sd: dinh luong bang phuong phap Bertrand
pH: st dung mdy do pH

Ham lugng chat kho hoa tan: chiét quang ké

3.2.2. Thi nghiém 1: Khdo sdt kha nang bé sung ché pham enzyme glucoamylase

va polygalactorunase dén dg trong cia dich dwong hod.

— Muyc dich: Xem do trong cta dich duong hod sau khi bo sung enzyme va ham

lwong methanol sinh ra trong rugu thanh pham.

~ S0 dd b tri thi nghiém:

Error!

Mit xay nhuyén

l

Piéu chinh pH

|

IR R
T M LT

APl AP2 AP3 AP1 AP2 AP3 APl AP2 AP3

D: pH cua nguyén li¢u

pH=3.5; pH=4,0; pH=4,5

A ti 1& enzyme glucoamylase tdi uu

P ti 1€ enzyme polygalactorunase

P=0,02%; P=0,04%; P=0,06%

DC: miu d6i chiing khong chira enzyme

Thi nghiém dugc bd tri ngiu nhién véi 3 14n lap lai.

— Phuong phép thi nghiém:
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M&i miu can 350g thit mit xay nhuyén, bd sung enzyme glucoamylase & ti 1& t6i
uu thich hop (0,4%). Sau d6é cho enzyme pectinase vao ¢ 3 ti 1€ khac nhau va cho
thuy phan & 65°C trong thdi gian mot gid da dwoc xdc dinh & cdc thi nghiém trudc.
Sau khi thity phin xong tién hanh dem loc trong dich thay phan va dem do dich loc
trén mdy so mau.

— Chi tiéu theo doi:

D¢ trong cua dich thuy phan dugc xdc dinh béng cach do do hép thu cua dich loc
v6i bude séng 316 nm, 1dy két qua so sanh vi mau ddi chimg.

3.2.3. Thi nghiém 2: Khdo sdt anh huong cua glucoamylase va ti l¢ enzyme
polygalacturonase dén ham lwong methanol sinh ra trong rwou thanh pham.

~ So db thi nghiém: N
Mit xay nhuyén

B sung enzyme glucoamylase
va polygalacturonase

|
' v !

APl AP2 AP3

A ti1é enzyme glucoamylase t6i uu

P ndng d6 enzyme pectinase

P=0,02%; P=0,04%; P=0,06%

Mau dbi chimg khong chita enzyme
Thi nghiém dugc b tri ngau nhién véi 2 lan 1ap lai
— Phuong phép thi nghiém

M&i miu cin 350g thit mit xay nhuyén, nhiét do t6i uu va bd sung enzyme
amylase & nong d6 tdi uu thich hop. Sau d6 cho enzyme pectinase vao & 3 ndng do
khic nhau va cho thuy phan ¢ 60°C trong thoi gian mot gio. Sau khi thuy phan
xong thi b6 sung nudc dudng, diéu chinh d6 Brix 25 va pH 4,5. Sau khi cdy ching
nam men vao, khudy déu va ddy kin np lai. Quan sit qud trinh 1én men khoéng 8-
9 ngay & nhiét d6 phong. Sau d6 tién hanh loc thd réi dem 1én men phu khoang 20
ngay.
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Chi tiéu theo doi:
¢ Ham lugng methanol.

3.2.4. Thi nghiém 3: Khdo sdt anh huong ciia @6 Brix va pH ban dau dén qud

trinh lén men.

~ Muyc dich: tim dugc phuong phdp t6i vu thuan loi cho qué trinh 1én men va thu
dugc thanh pham dat chét luong cao.

~ S0 dd b trf thi nghiém:

Mit thit qua xay nhuyén (thit qua 35%)

J
¢

Diéu chinh pH va d6 Brix

E1l E2 E3 DC

Lén men chinh

y
i

San pham

Thi nghiém dugc tién hanh ngiu nhién véi 2 nhan td, 1 1an 1ap lai
Nhan t6 E: gia tri Brix (3 mirc d6)

El = 21 °Brix; E2 = 23 °Brix; E3 = 25 "Brix

Nhan t6 F: gid tri pH (3 muc do)

F1=38; F2=4,0; F3=45

DC 12 mau d6i chimg khong c6 bo sung enzyme
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~  Phuong phdp tién hanh:

Chon nguyén liéu: mit duoc mua & phudng Long Tuyén-quan Binh Thuy-
TPCT, chon mui chin — vang — thom;

Pem rira sach, rdi xay nhuyén vdi ti 18 thit qua 35%

B6 sung enzyme: glucoamylase va polygalacturonase véi nong do toi uu da
duoc xdc dinh ¢ cdc thi nghiém trudc

Tién hanh thiy phan véi diéu kién nhiét 4o, pH va thoi gian duoc xdc dinh
¢ thi nghiém trudce

Sau khi thuy phén tién hanh loc, sau d6 mdi mau 13y 3500g dich qua

B6 sung nudc dudng, chinh ndng do Brix ¢ 3 muc do thi nghiém

Chinh pH theo 3 mtc do thi nghiém

CAy ndm men gidng ti 1¢ 0,04 %

Sau khi cdy ching ndm men vao, khuay déu va day kin nip lai. Quan st
qud trinh 1én men khoang 9 ngay & nhiét d6 phong. O giai doan nay, hang
ngay ta tién hanh khao sat mot 1an, mdi lan khao sit dong thoi 10 mau dén
khi qud trinh 1én men chinh két thic (khdng con thy bot khi CO, xuat hién
di chuyén tir du6i 1én bé mat)

Két thic qud trinh Ién men chinh ta tién hanh loc théd béng vai loc, sau do
tién hanh 1én men phu 20 ngay

Tién hanh loc lai va on dinh ruou.

— Chi tiéu theo doi:

Ham lugng ethanol sinh ra, x4c dinh bang phuong phdp chung cét rugu.

v" Chi tiéu cam quan:

e DJ trong
e Mau sac
e Mui vi

v Phan tich céc chi tiéu hda hoc
e Xic dinh nong d¢ ethanol trong san pham
e Dinh tinh furfurol

e Ham lugng dudng tong sb
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e Ham luong acid toan phan
e Ham lugng ester
¢ Ham lugng aldehyde

¢ Ham lugng methanol.
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Chuwong IV. KET QUA VA THAO LUAN
4.1. Thanh phéan nguyén liéu
% Thanh phan chinh ctia nguyén liéu nhu glucid, acid, dudng, nudc... anh
hudng dén quad trinh Ién men. Can thiét phai x4c dinh thanh phan chinh cua

nguyén liéu dé bao dam tinh 6n dinh giira cdc thi nghiém.

% Luya chon nguyén liéu mit chin tién hanh xir Iy chi lay phan thit rdi dem di

phan tich ham luong duong, acid, 6 am.

Hinh 16. Nguyén li¢u trai mit va miii mit

Bang 6. Thanh phin héa hoc ciia nguyén li¢u

Chi tiéu Gia tri
pH 5,33
Ham lwong chit kho tong sé (%) 23,48
Do Am (%) 66,25%
Ham lwong duwong tong (%) 28,00
Ham lugng acid tinh theo acid acetic (mg/g) 1,95

Ghi chd: gi4 tri trong bang 12 két qua cua 3 1an lap lai

% Két qua phan tich thanh phan héa hoc cia nguyén liéu dugc thé hién ¢ Bang
6 pH cua dich qua tuong téi cao trung binh khoang 5,33. Gi4 tri pH cao nhu
vay s€ han ché hoat dong cua nidm men va 1a diéu kién thuan loi cho vi
khuan phit trién, 1am san pham dé hu hong. Do d6, phai diéu chinh pH dich
qua dé cho qud trinh 18n men dién ra thuan loi bang cdch bo sung acid citric,
vi thong thudng khoang pH thich hop cho hoat dong ciia ndm men 1a 3,5 —
4.5.

% Mit nguyén liéu c6 ham lugng chat kho hoa tan cao 1a diéu kién tt cho qua
trinh 1€n men.
4.2.Thi nghi¢m 1: Khao sdt kha nang b6 sung ché pham enzyme glucoamylase va
polygalacturonase den do trong cua dich dwong hod
% Trong san xut ruou vang, do trong c6 anh hudng rat 16n dén chat luong
ctia san pham tao thanh quyét dinh chit luong cam quan ctia san pham. C6
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thé lam trong rugu vang bang nhiéu phuong phdp, sir dung ché pham
enzyme 12 mot trong phuong phdp t6t nhit. Chiing t6i khao sit kha ning
lam trong ctia enzyme & giai doan két thic qud trinh duong héa.

Bang 7. Anh hwéng ciia ti 1§ enzyme polygalacturonase va pH dén d¢ trong ciia dich dwong

hoa
pH Ti 1€ enzyme polygalacturonase (%)
DC 0,02 0,04 0,06
35 0,896 0,895 0,906%
4,0 1195 0883 0872 0,915
4,5 0,840" 0,803° 0,917¢

Ghi chi: gid tri trong bang 12 két qua cua 2 1an 1ap lai

1,4
1,2 1
< 1
S pH B35
£ 0,8 A pH 14,0
~<% 0,6 B pH 145
p pH 153
[{el | H
a 0,4
0,2 -
O _
DC 0,02 0,04 0,06
Ti lé enzyme polygalacturonase (%)

Hinh 17. Anh hwéng cia ti 1¢ enzyme polygalacturonase va pH dén dd trong cia dich dwong
hoa

Nhan xét:

v Do hip thy (A) thé hién kha niang hip thy 4nh sdng cia cédc chat c6 trong
hdn hop, hay néi cach khdc c¢6 hai yéu té anh huong dén d6 hap thy ctia hon
hop 1a cédc chat hap thy mau va céc chat lo limg can séang. Két qua ¢ Bang 7
va hinh 17 nhén thay rang d6 hip thy cta 4 mau khac biét c6 y nghia vé mat
thong ké ngay sau khi két thic qué trinh dudong héa. Diéu nay duoc gidi
thich nhu sau

Tinh bot, pectin trong dich qua va huyén phit nAm men 1a céc tic nhan lam
cho san phdm c6 d6 duc khé duoc chap nhan. Pectin hién dién véi vai trd 12
chat tao keo da 1am can tré qud trinh ling trong. Vi vdy, qua qué trinh dudng
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hod thi san pham & mau ddi ching c6 do trong khong tét, mat d6 quang khd cao
(1,195).

Véi mau c6 st dung enzyme amylase va pectinase thi do hap thu thap. Do
enzyme amylase chuyén hod tinh bot thanh duong tic dong mot phan dén qua
trinh ldng trong san pham con pectinase da pha v& cdc hé keo va 1am giam do
nhét ctia dich qua ngay trong giai doan dudng héa, nén san pham thu duoc cé
d6 trong tuong ddi tot.

v' Theo két qua tir Bang 7 c6 su khéc biét c6 y nghia vé do trong giita cdc mau
duoc xur 1f & céc ché do enzyme va pH khic nhau. O mau duoc xur 1i & ti 18
enzyme 0,04ml/100g & pH 4,5 thi d9 trong cua dich duong hod 1a cao nhat.

4.3. Thi nghiém 2: Khao sdt anh huong cua enzyme glucoamylase va
polygalacturonase dén ham liwong methanol sinh ra trong rieou thanh pham

Bén canh yéu t6 tich cuc 12 1am trong ruou thi enzyme pectinase c6 thé tao
methanol do ching cat dat lién két este tao methanol trong ruou, néu hdn hop ruou
c6 ham lugng methanol cao s€ gdy ngd doc cho nguoi tiéu dung.

Bang 8. Anh huéng caa ti 1€ enzyme pectinase dén ham lwgng methanol sinh ra

Ti 1€ enzyme Nong dd methanol sinh ra (C %)
polgalacturonase (%)
DC 0,0138"
0,02 0,0172°
0,04 0,0194°
0,06 0,0276°

Ghi chd: gi4 tri trong bang 12 két qua cua 2 1an lap lai

0,03 +
0,025 -

0,02
0,015 -
0,01 -
= \
0 -

0,02 0,04 0,06

Nong doé methanol (C%)

Tilé enzyme polygalacturonase (%)

Hinh 18. Anh hwéng cia ti 1¢ enzyme pectinase dén ham lwong methanol sinh ra
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Nhan xét:

Théng ké tir Bang 8 cho thiy c6 su khéc biét c6 ¥ nghia giita cdc mau duoc xtr 1 ¢
cic ché do enzyme khdc nhau. Khi ting nong do enzyme thi ham luong methanol
sinh ra nhiéu. Pén ti 16 enzyme polygalacturonase 0,06ml/100g thi ham lwong
methanol sinh ra cao nhat. Qua thi nghiém cho thay khi sir dung ché phim enzyme
polygalacturonase & ti 1& cang thap thi ham lwong methanol sinh ra cang it.

4.4. Theo déi anh huéng ciia d3 Brix va gid tri pH dén ham lwong rwou sinh ra

trong qud trinh lén men vang mit.

Trong qud trinh 1én men, nAm men sir dung chat dinh dudng trong dich 1én men dé
tang sinh khdi va tao ra ruou. Ham luong rugu sinh ra trong qué trinh 1én men 1a
rat quan trong. Néu ham luong ruogu sinh ra thip thi trong qué trinh 1én men va
trong thoi gian bao quan rugu s& dé bi hu hong. Béi vi khi ham luong rugu trong
san pham thap thi khéng du dé tc ché céc loai vi khuin va nim méc giy hai.
Trong thi nghiém nay, chiing t6i khao sat anh huong cua do Brix va gid tri pH dén
ham luong ruou sinh ra trong qua trinh 1én men.

Két qua thi nghiém dugc ghi nhén trong Bang 9

Bang 9. Sy thay d6i ham ligng con theo thoi gian 1én men

pH, Su thay d6i dé con theo thoi gian (gio) 1én men (% thé tich)

Brix 0 36 60 84 108 132 156 180 204
DC 0 1 3 7 9 10 12 12 12
21-3,5 0 1 3 8 10 12 13 13 13
21-4,0 0 2 6 9 12 13 14 14 14
21-4,5 0 3 7 9 11 12 13 14 14
23-3,5 0 2 5 9 11 13 14 14 14
23-4,0 0 2 6 9 11 13 15 15 15
23-4,5 0 3 7 8 11 13 15 15 15
25-3,5 0 3 6 9 12 14 15 15 15
25-4,0 0 3 7 9 10 12 14 15 15
25-4,5 0 3 7 10 12 14 15 16 16
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Do rwou

Do thi biéu thi dd rwou theo thoi gian lén men

0

36

60

84

108 132 156 180

204

B0C 82135 B21-40 02145 82335 2340 02345 B25:35 02540 B2545 Tho gian
Hinh 19. Pb thi biéu dién suw thay dbi d0 rwou theo thoi gian 1én men
Bang 10. Anh huong ciia pH va d§ Brix dén ham lwong rugu sinh ra
pH Trung binh
Brix 35 4,0 4,5 (Brix)
21 8,111 9,333 9,222 8,889°
23 9,111 9,556 9,667 9,444°
25 9,889 9,444 10,333 9,889?
Trung binh (pH) 9,037° 9,444 9,741

Bang 11. Anh huwéng cia d9 Brix dén ham ligng rwou sinh ra theo thoi gian

pH S6 gio 1én men (gio)
0 36 60 84 108 132 156 180 204
21 0 2,000 5,333 8,667 11,000 12,333 13,333 13,667 13,667
23 0 2,333 6,000 8,667 11,000 13,000 14,667 14,667 14,667
25 0 3,000 6,667 9,333 11,333 13,333 14,667 15,333 15,333
) 0 2444" 6,000° 8,889 11,111° 12,889° 14,222* 14,556° 14,556
Bang 12. Anh hwéng cia pH dén ham lrong ruou sinh ra theo thoi gian
gio
0 36 60 84 108 132 156 180 204
pH
35 0 2,000 4667 8,667 11,000 13,000 14,000 14,000 14,000
4,0 0 2,333 6,333 9,000 11,000 12,667 14,333 14,667 14,0667
4,5 0 3,000 7,000 9,000 11,333 13,000 14,333 15,000 15,000
p) 0 2444" 6,000° 8,889% 11,111° 12,889° 14,222* 14,556" 14,556
Cdc 56 liéu ¢é ciing chiF cdi di kem thé hién s khdc biét khong c6 ¥ nghia thong ké ¢ mire dg ¥ nghia 5 %.
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v' Theo két qua thong ké trong Bang 10 ta c6 nhan dinh: Trong khoang gi4 tri

pH va do Brix ma thi nghiém khéo sit, pH va d6 Brix c6 anh huong dén
ham lugng rugu sinh ra. Khi pH tang thi ham lugng rugu sinh ra tang, khi
xét vé mit y nghia théng ké thi ham luong ruou sinh khi khao sét 1én men &
gid tri pH 4,0 va 4,5 khong c6 sy khéc biét & mirc y nghia 5%.

Dbi véi do Brix, khi ting gia tri ham luong chat kho hoa tan cta dich 1én
men thi ham luwong rugu sinh ra ting. Khi xét vé mit y nghia théng ké thi
ham lugng ruou sinh ra khi khao sat dich 1€én men ¢ cac gia tri d0 Brix 21%;
23% va 25% c6 su khac bi€t & muc y nghia 5%.

Theo két qua thong ké trong cdc Bing 11 va Bang 12 ta nhan thay ham luong
ruou sinh ra ting theo thoi gian 1én men. Dua trén d6 thi trong Hinh 19 ta
thidy ham luong rugu sinh ra ting nhanh trong khoang thoi gian tir gid 1én
men thir 36 dén sau 132 gid 1én men va toc d6 1én men yéu dan tir gid 1én
men thtr 156. Qua trinh 1én men chinh két thiic sau 204 gid 1én men.

Trong cdc mau 1én men, thi mau c6 ham luong ruou cao nhét sau khi 1én
men 14 mau 1én men & do Brix 25% va pH 4,5 vé6i d6 ruou 16% thé tich. Va
mau ¢6 ham luong con thip nhat 12 mau DC véi d6 ruou chi dat 12% thé
tich.

Bang 13. Anh hwéng cia pH va dd Brix dén chi tiéu danh gia cam quan vé mau sic va do
trong clia cAc miu rugu thanh phim

pH Trung binh
Brix 3,5 4,0 4,5 (Brix)
21 4,7 4,5 43 4,500
23 4,6 4,1 4,0 4,233
25 3,8 4,2 3,7 3,900
Trung binh (pH)  4,36667" 4,26667™ 4,0°
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Hinh 20. Cic miu rwou thanh phim

Bang 14. Anh huwéng cia pH va dd Brix dén chi tiéu danh gia cim quan vé miii ciia cic miu
rwgu thanh phim

pH Trung binh
Brix 3,5 4,0 4,5 (Brix)
21 34 4.4 3,7 3,833™
23 4.0 3,5 3,8 3,767™
25 3,6 3,4 3,6 3,533™
Trung binh (pH) 3,667 3,767" 3,700™

Bang 15. Anh huwéng cia pH va dd Brix dén chi tiéu danh gia cam quan vé vi ciia cic méu
rugu thanh phim

pH Trung binh
Brix 3,5 4,0 4,5 (Brix)
21 3,5 3,5 3,0 3,333"™
23 3,9 3,1 2,9 3,300™
25 3,3 4,1 3,5 3,633"
Trung binh (pH) 3,567 3,567" 3,133°

v' Dua theo s6 liéu phan tich théng ké cta chi tiéu cam quan vé chi tiéu mau
sdc va do trong cta san pham trong Bang 13 ta thdy khong c6 su khdc biét y
nghia gitra cic mau Ién men & pH: 3,5 va 4,0; 4,0 va 4,5. Céc mau ruou 1én
men & pH 3,5 ¢6 gid tri cam quan vé mau sic tot nhat.

v Theo s6 liéu théng ké ciia Bang 14, cdc mau ruou khi danh gid cam quan vé
chi tiéu mui thi khong c6 sy khéc biét & mic y nghia 5%.

v Theo sé liéu phan tich théng ké cia chi tiéu ddnh gid cam quan vé chi tiéu
vi, cdc mau rugu 1én men & pH 3,5 va 4,0 dugc wa thich khong c6 su khic
biét & mic y nghia 5%.
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Béng 16. Két qua danh gia cam quan cac chi tiéu ciia rwgu vang mit chwa nhan thém hé so

quan trong

Miu Mau sic-dd trong Mui Vi

DC 2,1 3,2 2,4
21-3,5 4,7 3,4 3,5
21-4,0 4,5 4,4 3,5
21-4,5 4,3 3,7 3,0
23-3,5 4,6 4,0 3,9
23-4,0 4,1 3,5 3,1
23-4,5 4,0 3,8 2,9
25-3,5 3,8 3,6 33
25-4,0 4,2 3,4 4,1
25-4,5 3,7 3,6 3,5

Bang 17. Két qua danh gia cam quan rwou vang mit theo tiéu chuin Viét Nam

Mau sac-do

Méu Mii Vi Piém chung
trong :

DC 2,56 4,32 9,82
21-3,5 2,72 6,30 15,60
21-4,0 3,52 6,30 16,12
21-4,5 2,96 5,40 14,38
23-3,5 3,20 7,02 16,66
23-4,0 2,80 5,58 14,12
23-4,5 3,04 5,22 13,86
25-3,5 2,88 5,94 14,14
25-4,0 2,72 7,38 15,98
25-4,5 2,88 6,30 14,36

Ghi chii: bang diém ddnh gid cam quan cdc chi tiéu da nhan thém hé sé quan trong (hé s6 quan trong lan liwot ciia

mau sd’c—dé trong; mui; vila: 0,8; 1,4, 1,8)

v Dua theo s6 liéu két qua danh gid cam quan trong Bang 17 va co s& phén cap

chat luong san pham thyc pham dya trén diém chung c6 trong lugng cua
Bang 21 ta ¢4 nhan xét: cdc mau ruou duoc 1én men & diéu kién do Brix-pH:
23-3,5 va 25-4,0 ¢6 muc diém chung 16n hon 15,2 va ¢6 diém trung binh
chua nhan hé sé quan trong cua chi tiéu cam quan vi 16n hon 3,8. Do vay
chi ¢6 hai miu ruou duoc 1én men ¢ diéu kién d6 Brix-pH: 23-3,5 va 25-4,0
dugc xép loai kha.

Phan tich thanh phan héa hoc ciia san pham

Ne oG

Trong d¢é tai “sir dung céc ché pham sinh hoc trong san xuat ruou vang mit”
nay, ching toi st dung hai ché pham enzyme AMG 300L va ché phim
enzyme Pectinex nham myc dich thily phan tinh bot va phan cat cdc phan tir
pectin cai thién mau sic va do trong cho san pham. Vi vdy, trong san pham
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ruou vang mit c6 methanol, ddy 12 mot chit doc d6i vai co thé con nguoi.
Vi thé, dé san pham ruou vang mit duoc chdp nhan, ching toi tién hanh
phan tich cdc thanh phin héa hoc c6 trong san pham. Két qua phan tich
duoc ghi nhan trong Bang 18
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Bing 18. Phan tich thanh phén héa hoc ciia sin phim
Mau Do con Pwong  Acid toan Ester Aldehyde Methanol

% (V/V) tong (so %) phan (g/) (gD (g (g

DC 12 0,12 0,471 0,343 0,097 0,138
21-3,5 13 0,24 0,414 0,348 0,176 0,179
21-4,0 14 0,21 0,357 0,361 0,185 0,182
21-4,5 14 0,21 0,285 0,370 0,260 0,213
23-3,5 14 0,54 0,408 0,620 0,110 0,189
23-4,0 15 0,48 0,357 0,537 0,176 0,172
23-4,5 15 0,22 0,294 0,334 0,183 0,197
25-3,5 15 0,81 0,411 0,623 0,132 0,169
25-4,0 15 2,18 0,348 0,581 0,132 0,185
25-4,5 16 1,11 0,285 0,488 0,084 0,188

Theo két qua phén tich trong Bang va tiéu chuan Viét Nam vé san pham ruou vang
ching t6i nhan thay:

v/ Ham luong methanol thap hon tir 10-15 14n so véi gi6i han cho phép (3 g/1)

v D¢ con trong san pham tir 13-16% thé tich ddp tmg dugc yéu cau chat
lugng cua rugu vang

v/ Ham luong acid tong so (tinh theo acid acetic) nam trong khoang gidi han
cho phép

v" Ham lugng dudng tdong s6 trong san pham con rat it vi vady dam bao dugc
yéu cau bdo quan san pham.
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CHUONG V. KET LUAN VA PE NGHI
5.1. Két luan

Qua qué trinh thuc hién cdc thi nghiém “str dung cdc ché pham sinh hoc trong san
Xudt rugu vang mit” véi hai ché pham enzyme AMG 300L va pectinex, ching toi
rit ra két ludn sau:

Cic diéu kién thich hop cho hoat tinh cta enzyme trong qud trinh duong héa 1a:
nhiét do 65°C; pH 4,2; ndng d6 enzyme amylase 12 0,4% va thoi gian thity phan 1a
60 phiit

Dé gitip cho qud trinh ldng trong cta ruou can bd sung enzyme Pectinase véi ndng
dd 0,04% trong qua trinh duong héa

Ham luong chét kho va pH ciia dich 1én men thich hop 1a 23 d6 Brix va pH 3,5

Thoi gian két thiic qua trinh 1én men chinh 1 9 ngay.
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Tir két qua thi nghiém trén, quy trinh san xuét rwou vang mit dwoc dé nghi:

Enzyme
Amylase 0,4%
Pectinase 0,04%
Duong
Acid citric }—»
Nudc

Con thuc pham ?ﬁ'

Mit nguyén li¢u

v

Xt 1y 13y thit qua
L Nudce 65% (c6 pha
Xay acid Ascorbic 0,15%)
l Thit qua 35%
Thuy phan

pH 4,2; 65°C; 60 phut

y

Loc 1

v

Phdi ché

v

Thanh tring
NaHSO; , 122mg/lit

v

Céy nam men
0,04%

v

Lén men chinh
9 ngay

v

L&n men phu
20 ngay

v

Loc 2

v

biéu vi

v

Chiét chai ., San pham
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5.2. Pé nghi

Vi thoi gian c¢6 han va diéu kién trang thiét bi con han ché ching t6i khong thé
khao sat tat ca cdc yéu to anh huong dén chat lwong san pham ma chi khao st mot
s6 yéu t6 anh hudng dén chat lvong san pham.

Trong diéu kién tSt hon ching tdi dé nghi dua trén cdc thong s6 toi wu da tim duge
tiép tuc khao sét cic yéu td anh hudng dén hiéu suét va chit luong san pham

1/ Khao sat ti 1€ nim men & cic gid tri khic nhau
2/ Nhiét do thich hop cho qua trinh [én men

3/ Nghién ctru cdc qud trinh bién ddi trong ruou.
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PHU LUC
Phu luc 1: Cac phwong phap phan tich
Phuy luc 1.1. Xdc dinh ham lwong chat khé hoa tan ( OBrix)
— St dung chiét quang ké cam tay
Phu lyuc 1.2. Xdc dinh do pH
~ St dung pH ké cam tay
Phu luc 1.3. Xdc dinh thanh phan nguyén liéu mit
% Xdc dinh d¢ am
- Nguyén ly

Dung nhiét ¢6 1am bay hoi nudc tu do trong thuc pham dén khdi luong khong doi.
Can trong luong trudc va sau khi sy kho tir d6 tinh phan trim nudc ¢ trong thuc
pham.

— Dung cu

Tu say c6 nhiét do diéu chinh 16n hon hodc bang 105 °C
Cén phan tich chinh x4c 0,0001g

Binh hit 4m

Chén can

~ Cdch tién hanh

Can chinh xdc 3-5 g mau thir ¢3 chuan bi sin, nghién nho va cho vao chén cin
(chén can di sdy ciing nhiét d6 dén khéi lwong khong d6i va dd cin xdc dinh khdi
lugng). Sau do6 dat coe vao ti séiy da dat nhiét @6 105 °C va bat dau tinh thoi gian.
Sau mdt gid ta ldy cde ra dat vao binh hit am va dem can. Ta c@ tién hanh cin cho
dén khi khoi lwong cdc khong ddi va ghi nhan sb liéu.

Tinh két qua
Am d6 (%) = (m;- my)*100/(m;- m)
Trong do:
m: khbi lugng chén can (g)
m;: khdi lugng chén cin va mau trude khi sy (g)
m,: khéi lugng chén can va miu sau khi sy (g)

100: hé s tinh ra %
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Phuy luc 1.4. Phwong phdp kiém tra do con

— Nguyén ly

Mudn xéc dinh ta phai chung cat dé tich rugu ra khoi céc chit hoa tan
— Dung cu

Binh dinh mirc 50ml

Binh tam gidc 500ml

Con ké

Ong dong

Bép dién

~ Tién hanh

Lay 50 ml dung dich rugu cho vao binh A c¢6 dung tich khoang 500 ml, rdi cho
tiép thém vao binh 150 ml nudc cat. Sau d6 ndi binh véi hé théng chung cat, va
tién hanh dun binh A cho t6i khi nudc ngung ty & binh dinh muac da 50 ml thi két
thic qud trinh chung cét. Dich thu dugc ¢ binh dinh mic duge 1am lanh téi 20°C
sau d6 cho vao dng dong 50 ml va tién hanh do ndng do ruou.

Phuong phdp do: tir tir nhiing con ké vao, budng tay dé thudc ndi tu do va khi on
dinh rdi doc két qua. Poc 2 dén 3 lan dé lay két qua trung binh. Khi doc phai dat
mat ngang tim muc chat 1ong va khong doc & phan 16i hodc phan 16m.

Phu luc 1.5. Phan tich thanh phan methanol

— Ruou mau va ruou tring chua qua chung cat
e Tién hanh chung cét
* Do d6 con

e A 9 X A A A 0 A X 2 A A A N A A .
¢ Diéu chinh mau vé dg con 12,5". Néu mau c6 dd con thap thi thém con tinh
< A A <A 3 A A A 0 A X 2 A A N A e A
khiét dé diéu chinh vé d6 con 12,5°, néu mau cé do con cao thi thém nudc cat
dé diéu chinh vé do con 12,5°.

¢ Ghi nhan d¢ pha loang
— Tién hanh so miu

— Cho vao 8 binh dinh mutc dung tich 50ml, lan luot nhu sau:
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Binh 1 Binh2 Binh3 Binh4 Binh5 Binh6 Binh7 Binh8

Dung dich KMnO, 2 2 2 2 2 2 2 2
Lam lanh bang nudc da c6 muoi
Con 12,5 khong c6 andehyde 1 0 0 0 0 0 0 0
Dung dich methanol chuan
0.005% 0 1 0 0 0 0 0 0
0.010% 0 0 1 0 0 0 0 0
0.015% 0 0 0 1 0 0 0 0
0.020% 0 0 0 0 1 0 0 0
0.025% 0 0 0 0 0 1 0 0
0.03% . . 0 0 0 0 0 0 1 0
Ruou thir di€u chinh vé 12,5 0 0 0 0 0 0 0 1
con
Léc d€u va lam lanh bang nuge dd ¢6 mubi
NaHSO; khan va lac déu dén khi dung dich mat mau hoan toan
Acid crommotropic 1 1 1 1 1 1 1 1
H,SO, dic (ml) 15 15 15 15 15 15 15 15
Léc déu va dit trong nuéc am (60°-75% trong 15 phut
DeE ngudi vé nhiét dd phong thém nudc cat vira da 50ml
- DPem do ngay trén mdy UV-VIS & budc séng 575 nm
— Tinh két qua
— Dung do thi lién h¢ gifta nong do va do hap thu do duoc.
0.45
*
0.4
0.35 -
0.3 / -
0.25
/.
3 0.2
0.15 -
0.1
0.05 -
0 T T T
-0.05 0.01 0.02 0.03 0.04

Ndng dd methanol(%)

Trieong Pai hoc Can Tho

Phdt hién néng do % methanol trong mau rweou thir (Cx) & 12,5° nho do thi chudan.

Nong do % methanol trong miu ruogu dugc tinh theo cong thic sau:

Ca(%)=Cs*n*R
Trong do:

R: hé s6 thu hdi sau cat mAu (chi 4p dung d6i voi ruou chua qua chung cit)

Chuyén nganh Cong nghé thuc phim-khoa Nong nghiép va Sinh hoc ting dung
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n: do pha loang
Ci: % methanol trong rugu thir 12,5°

Nong do % methanol trong ruou thir quy vé d6 con 1000 duoc tinh theo cong thirc
sau:

C(%) = (Cx * 100)/12,5
Vi du: Dya vao d6 thi tinh duge C,=0,01%
Do thu hdi ciia qud trinh chung cit 87% nén R = 100/87 = 1,149

D¢ pha loang n = 50/100 = 0,5 (50 1a s6 ml mau lic dau dem do, 100 1a sau khi
diéu chinh mau vé do con 12,5%).

Ca=0,5%0,01 * 1,149 = 0,0057 (%)

Nong d6 % methanol trong mau rugu thir quy vé do con 1000 dugce tinh theo cong
thirc sau:

C(%) = (0,0057 * 100/12,5 = 0.045
Phu luc 1.6. Cdch pha hod chdt tién hanh xdc dinh ham luong metanol
— Dung dich kali pecmanganat 3%

Hoa tan 3g KMnO, vao 15ml H;PO, dac trong nudc cat dén khi tan hoan toan, dé
vé nhiét do phong, thém nudc cét vao vira di 100ml.Bao quan trong lo thuy tinh c6
nut mai.
— Dung dich acid cromotropic 5%
e Hoa tan 5g acid cromotropic trong nudc cat dén khi tan hoan toan, dé vé
nhiét 6 phong, vira da 100ml bang nudc cit (chi pha khi ding).
— Dung dich methanol chuin (chi pha khi dung)

e Hit chinh xdc 1ml methanol tinh khiét vao binh dinh mutc dung tich 100ml

va thém cdn 12,5° khong c6 aldehyde dén vach dinh muc (dugc cdn methanol
%)

® Cho vao 6 binh dinh mirc dung tich 100ml lan luot nhu sau:
Binh1  Binh2 Binh3  Binh4 Binh5 Binh 6

Con 12,5” khong c6 andehyt 2 phan 3 thé tich binh

Con methanol 1%][ml] 0,5 1,0 1,5 2,0 2,5 3,0
Cbn 12,5° khéng c6 andehyde Vira du 100ml chotat ca cdc binh

Nong d9 con methanol 1% (ml) 0,005 0,010 0,015 0,020 0,025 0,030

—  Phuwong phdp chuwng cdt dé ldy mdu

Lay 100ml mau cho vao binh cau c6 dung tich 300-500ml ctia dung cu ct va vai
vién d4 bot. Tién hanh chung cit vé6i tbec d6 déu cho dén khi binh himg duoc
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khoang 70ml trong thoi gian 40-60 phiit. Dé con bay hoi ra khong bi mat, cho dau
6ng stmg bod cim vao trong 20ml nudc cat va 6ng sinh han dai duoc 1am lanh bang
nude lanh va dat binh hing trong chau thuy tinh chita hdn hop nudc da dé lam
lanh. Dé ngudi vé nhiét do phong va thém nudc cho vira du 100ml.

Bang diéu chinh nhiét d con

s6 mlcon 99,8 can thém vao 100ml miu dé qui vé do con 12,5°

Pj con do dwge 12,0 11,5 100 95 90 85 80 75 7.0 65 60

Con 99,8 thém vao 06 1,1 1,7 23 29 34 40 46 52 57 63

Phu luc 1.7. Xdc dinh do hcfp thu cua san phcfm

Phuong phép so mau chi 12 mot phin cau phuong phép quang phd hap thy. Trong
phuong phdp nay, ndong do ctia hop chit mau duoc xic dinh bang céch do cuong
d6 mau cta dung dich chtra hop chat mau. Cuong d6 mau cua dung dich c6 thé
dugc xdc dinh bang cdch do cuong do dnh sang hap thu bai hop chat mau cé trong
dung dich.

Theo dinh luat LAMBERT — BEER, néu 4nh sing don sic xuyén qua mot dung dich
mau thi cudng d6 dnh sang hap thu s& phu thudc vao d6 dai dudng dnh sing qua
dung dich va ndng d¢ ciia chit tan hap thy dnh sang. Mdi lién hé nay duoc biéu
dién bang phuong trinh:

A=logly/I=k.c.1
Trong dé
Io. cuong dd cua anh siang téi
I: cuong d cua anh sang di ra
K: hé s6 hép thu phan t, lit/mol.cm
c: ndng d6 dung dich, mol/lit
1: chiéu dai cta 4nh sing qua dung dich,cm

logly/I duge goi 1a mat 46 quang (OD: optical density) hay kha niang hap
thu hodc do hap thy (A:absorbance)

Io/I: dwoc goi 1a truyén quang (T: transmittance)
T=1y/1 (%)
Céc gia tri nay duoc doc truc tiép tir mdy do quang phd

Puoc do bang mdy quang phd
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Phu luc 1.8. Xdc dinh acid toan phcfn cua ruou
— Nguyén tic

Trong rugu vang chita rat nhiéu loai acid khdc nhau, déu tao thanh trong qud trinh
1én men hodc duoc sir dung trong qud trinh diéu chinh pH cta dich 1én men, nhung
cha yéu 12 12 acid acetic. Vi thé, ngudi ta thuong biéu dién d6 acid trong ruou vang
theo acid acetic.

— Dung cu

Ong sinh han

Ong dong

Binh tam gidc

Pipep

Buret

~ Hoéa chit
NaOH 0,1N
Phenolphtalein 0,5%
H,S0,40,IN

Tién hanh thir

Lay 100ml ruou cho vao binh tam gidc 250ml. N6i véi hé thong ng sinh han, dun
s0i 15 phit dé dudi hét CO, rdi sau d6 lam ngudi dén nhiét ¢ phong, cho vao 3-4
giot phenolphthalein rdi dung dung dich NaOH 0,1N chuan dén mau hong nhat.

Két qua

_ V*6*1000

Ax (mg/l)

Trong dé:
A% s6 ml dung dich NaOH 0, 1N tiéu hao khi dinh phan
\ s6 ml rugu léy dé chuan do
6 sd mg acid acetic twong tng véi 1ml NaOH 0,1N
1000 hé sb chuyén dbi thanh lit
Phuy luc 1.9. Xdc dinh ham luong ester cua ruou
— Nguyén tic
Sau khi x4c dinh xong acid ta tiép tuc x4c dinh ham lugng ester trén co so:
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CH,COOC,H; + NaOH — CH,COONa + C,H.OH

Xéc dinh lugng NaOH da tac dung vdi ester ta suy ra dugc lugng ester trong ruou
— Dung cu

Ong sinh han

Ong dong

Binh tam giac

Pipet

Buret

— Hoéa chit

NaOH 0,1N

Phenolphtalein 0,5%

H,S0,40,IN

~ Tién hanh thii

Lay 100ml rugu cho vao binh tam gidc 250ml.

Trung hoa rugu bang NaOH 0, 1N (tién hanh giéng nhu chuan acid)

Sau khi chuan acid xong ta them vao hdn hgp 5ml NaOH 0,1N r6i ndi binh tam
gidc v6i hé thong 6ng sinh han va dun sdi trong 1 gid dé tao diéu kién cho phan
ung:

CH,COOC,H, + NaOH — CH,COONa + C,H,OH

Pun xong dem lam ngudi dén nhiét do phong, sau dé cho ding 5ml H,SO, 0,IN
vao binh va lic déu, tiép d6 chuén lai luong H,SO, du bang dung dich NaHO 0,IN
t6i xudt hién mau h@)ng nhat.

- Két qud
Ham lugng ester (tinh theo ester cua acid acetic) trong rugu dugc tinh:

% %
E= V *8,8*%1000
v

(mg/l)

Trong do:
V: s6 ml dung dich NaOH 0,1N tiéu hao khi dinh phan
v: s6 ml rugu léy dé chuén do

8,8: s6 mg ester etylic twong ing v6i 1ml NaOH 0,1N
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1000: hé s6 chuyén doi thanh lit
Phuy luc 1.10. Xdc dinh ham luong Furfurol (CsH,0,)
— Nguyén tic

Néu con chira furfurol thi khi phan ng véi anilin trong méi truong acid c6 mau
hong- da cam. Cudng do mau ty 18 thuan véi ham luong furfurol.

— Héa chit

Dung dich HCl (d=1,19)

Anilin tinh khiét

— Tién hanh

Lay 6ng nghiém hodc dng dong 25ml c6 nit nham, ding dng hiit nho 10 giot anilin
tinh khiét vao 6ng dong va 3 giot HCI (d=1,19). Tiép theo d6 cho 10ml con rdi lac
déu va dé yén. Néu sau 10 phit hdn hop phan Gng van khéng mau thi cén duge
xem la dat tiéu chuin, néu xuét hién mau héng thi xem nhu cdn ¢6 chta furfurol
nghia la khong dat.

Phy luc 1.11. Xdc dinh ham lwong dwong trong thwc phdm (phwong phdp
BERTRAND)

- Nguyén ly

Duya vao phan ung cuia duong nghich dao khir Cu trong dung dich Fehling thanh
Cu,0 (mau doé gach)

Ho4 chit x4c dinh

NaOH 30%, 10%, IN

Pb(CH;COO0), 30%

Na,SO, bao hoa 30%

Metyl xanh 1% trong nudc

Fehling A | CuSO, tinh thé¢ ~ 69,28¢g
Nuéc cat dén 1000ml
Fehling A | Kalinatritartrate 346g
NaOH 100g

Nudc cat dén 1000ml

Phenolphtalein 1% trong con
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Dinh nghia 14 nhitng hop chat hitu co, trong phan tir ¢6 C, H, O, N két hop vai
nhau trong d6 ¢6 nhiéu nhém aldehyde hay ceton ty do két hop v6i cdc nhém chire
khac saccharose, tinh bot.

~ Tién hanh:
Thuy phan mau
Can m gam mau phén tich
50 ml nuéc cat
5 ml HCI
v" Thoi gian thuy phan
Puong saccharose: 7 phit (2 phit nang nhiét, 5 phdt gitt & nhiét d6 68 +70°C)
Tinh bot, dextrin: 3gi¢
DPuong glucose: khong thuy phan
Duong lactose: s61 30 phut
Sau khi thuy phan lam lanh ngay
Trung hoa bang NaOH véi ndng d6 giam dan 30%, 10%, IN (ding phenolphtalein
lam chat chi thi)
Khir tap chit bang 7ml Pb(CH;COO),. Pé yén 5 phit dén khi thay xuat hién mot
16p chat 16ng trong sudt bén trén 16p can thi coi nhu da khir tap chat xong.
Két tia mudi Pb(CH;COO0), du bang 18+20 ml Na,SO, hoic Na,HPO,
Loc pha lodng khi sir dung. Tuy ham luong duong trong thuc phim ma ta cé
HSPL khéc nhau. Vi du: ham lugng duong 60% céan 1 gam pha loang 2-3 lan.

Hit 5 ml dung dich Fehling A + Fehling B + 15ml dung dich loc. Pem dét trén
bép va chuan d6. Mbi lan chuan Iml dung dich chuan dén mau do gach khong con
4nh xanh. Thir lai bang cidch mot giot methyl xanh vao dung dich dang sdi thay
mét mau xanh tré vé mau do gach.

Doc két qua va tra bang tinh ham luong duong
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mldd mgdwong mldd mgdwong mldd mgdwong mldd mg dwong
duwong  nghich  dwong nghich dwong nghich dwong nghich
dast chuyén dast chuyén dast chuyén dasit chuyén

dung dung dung dung
15 336 24 2133 33 156,06 42 124,2
16 316 25 204,8 34 152,2 43 1214
17 298 26 1974 35 147,09 44 118,7
18 282 27 190,4 36 143.9 45 116,1
19 267 28 183,7 37 140,2 46 113,7
20 254.5 29 177,6 38 136,6 47 111,4
21 2429 30 171,7 39 133,3 48 109,2
22 231,8 31 166,3 40 130,1 49 107,1
23 2222 32 161,2 41 127,1 50 105,1

— Cong thuec tinh toan:

S6 tra bang*HSPL*100
(%)(mg/100ml)

Ham lugng duong =
Khdi lugng mau*1000

Phuy luc 1.12. Xdc dinh ham luong con etylic

Pé xdc dinh ham lugng con trong ruou etylic trong ruou ta ding phuong phip
chung cat.

Co s khoa hoc cua qud trinh chung cit ruou 1a phéan tich hdn hop chat 1ong c6
nhiét d6 s6i khdc nhau (do vdy ching ciing ¢6 nhiét d6 sdi khdc nhau). O dp xuét
thuong nhiét o cta ruou 1a 78,3°C va nuéc 1a 100°C. Khi chung cat ruou, ruou s&
bdc hoi sém va nhanh hon nudc, do vay ma tach dugc ruou ra khdi nudc. (Pong
Thi Thanh Thu, 1995).

Do ruou dugce xac dinh béng cich str dung con ké dé do.

Phuy luc 1.13. Xdc dinh ham luong aldehyde

Trong con chita chii yéu aldehyt axetic. Bé xdc dinh ta c6 thé ding nhiéu phuong
phép khdc nhau. O ddy gi6i thiéu xdc dinh ham luong aldehyt theo phuong phép
iod.
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Nguyén tic
CH;CHO + NaHSO; > CH;CH(OH)NaSO;
=

HCI
NaSHO;+ I, + H,O  NaHSO:, NaHSO;+ 2HI
CH;CH(OH)NaSO; CH;CHO + NaSHO;
NaSHO; + L, + H,O NaSHO; + 2HI

— Dung cu - hod chit
e Binh tam gidc, dng dong, pipet, buret
¢ Dung dich NaHSO; 1,2%
¢ Dung dich NaHSO; IN (42¢g/1)
¢ Dung dich HCI IN
¢ Dung dich iod 0,1N va 0,0IN
¢ Dung dich tinh bot 0,5%

— Tién hanh

Trieong Pai hoc Can Tho

e Lay 50ml ruou hodc con di pha lodng (=50%), cho vao binh tam gidc 250
ml. Sau d6 thém vao 25 ml NaHSO; 1,2% lic déu va dé 1 gio. Tiép theo
cho vao 5-7ml dung dich HCI IN va dung dung dich I, 0,IN d& oxy hod
lugng NaHSO; du véi chi thi 1a dung dich tinh bot 0,5% (cubi giai doan nén
ding I, 0,01N dé luong I, khong du nhiéu). Luong dung dich I, IN va
0,01N tiéu hao trong giai doan nay khong tinh dén. Tiép theo ta thém vao
binh phan tmg 25ml NaHSO; dé giai phéng lugng NaHSO; va aldehyde.
Sau 1 phiit ta dung dung dich I, 0,01N dé chuan d6 NaHSO; vira duoc giai
phéng do két hop véi aldehyde lic ban dau. Phan tmg dugc xem 1a két thiic

khi xuat hién mau tim nhat.

e Song song v4i thi nghiém thyc, ta 1am mot thi nghiém kiém chung, thay 50

ml ruou bang 50 ml nude cat.

- Két qud

Ham luong aldehyt tinh theo mg/l dugc xac dinh theo cong thurc:

(V-V)*0,22*1000*100 , mg/l
50*C

Ad=

Chuyén nganh Cong nghé thuc phim-khoa Nong nghiép va Sinh hoc ting dung
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Trong do:

V va V, - s6 ml dung dich I, 0,01N tiéu hao trong thi nghiém thyc va kiém chting
0,22 - s6 mg aldehyde acetic tuong tng véi 1ml dung dich I, 0,01N.

Vi duy: khi tién hanh thi nghiém ta nhan dugc V= 18ml, V, = 0,3ml.

Néng do ruou bang 50%.

Ham luong aldehyde acetic trong 11it con tuyét ddi s& 1a;

(1,8*%0,22*1000*10)
50*50

=13,2mg/1

Phy lyc 1.14. Bdnh gid cam quan ciia san pham

Béng 19. Bang diém mo ta danh gia cam quan chi ti€u mau siac-d¢ trong ciia rwgu vang mit

Diém Yéu cau
5 Trong sudt, khong cé vat thé nho, c6 mau vang giong nhu mau dac

trung ciia mit. Ban rat thich mau nay cua san pham.

4 Trong sudt, khéng c6 vat thé nho, c6 mau vang dic trungciia mit nhung
mau vang nhat hon. Ban thich mau nay ciia san pham.

3 Trong sudt, khong cé vat theé nho, c6 mau vang cua mit nhung mau rat
nhat. Ban chap nhn mau nay cua san pham.

Puc nhe, cé it cdn nhd, cé mau hoi khac biét so vdi mau vang dac trung

2 .
cua mit. Ban khong thich mau nay cua san pham.

1 San pham duc, mau san pham khédc biét so voi mau ciia mit, cé hién
tugng bi hod nau. Ban khong chap nhan mau nay ctua san pham.

0 San pham duc, san pham cé su phan 16p ran long, mau san pham rat

xau.
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Béng 20. Bang diém mo ta danh gia cam quan chi tiéu mui ciia rwgu vang mit

Diém Yéu cau

5 San pham c6 mui ddc trung ctia mit va thom mui rugu etylic ddc trung.
Mui san phadm thom, hap dan va hai hoa.

4 San pham c6 mui thom nhe déc trung cta mit, thom nhe mui rugu
etylic. mui san pham d¢ chiu va hai hoa.

3 San pham c6 mui thom cda mit nhung mui rat nhe, mui ruou etylic hoi
néng. Mui san pham c¢6 mui hoi chua

5 Mui thom déc trung ctiia mit bi mui con etylic lan 4t. San pham cé mui
chua va mui men ning

1 San pham khéng con mui thom ctia mit, c6 mui chua kho chiu.

0 San pham khéng cé mui thom cua mit, c6 mui chua gidng nhu mui cta

dam

Bang 21. Bang diém mo ta danh gia cam quan chi tiéu vi cia rwou vang mit

Diém Yéu cau

San phém ¢6 vi thom ngon. Rugu c6 vi hoi the cua con dic trung va

5 tinh khi€t. Vi ctia san pham hai hoa gitta vi chat nhe va vi chua. Sau khi
udng, rugu c6 cam gidc hdu vi ngot va thanh, rat hap dan.
San phém ¢6 vi dac trung, c6 vi hoi the cia con trung va tinh khiét, dé

4 uong. Nhung chua that su hoa hop gilta vi ngot thanh cta mit va vi the
cua ruou va vi chat nhe.

3 San pham c6 vi dic trung it va chua tinh khiét, vi the cta con yéu va ¢
vi chua hoi gat.

5 San phém ¢6 vi déc trung rat it, khong tinh khiét, ¢6 luu vi chua gét, vi
men manh.

1 Sén phém khong con vi déc trung cla rugu vang, cé vi chua manh.

0 San pham c6 vi la va rat kho chiu.
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Trieong Pai hoc Can Tho

Bang 22. Co s6' phan cip chét lwgng san phAm dwa trén diém chung c6 trong lrong

Yé&u cau vé di€m trung binh chua

Cap chat luong biém chung c6 trong di véi céc chi tidu
Loai tot Céc chi ti€u quan trong nhat 16n
18,6 - 20,0 hon hoac béng 4,7
Loai kha Céac chi ti€u quan trong nhat 16n
15,2- 18,5 < s
hon hoac bang 3,8
Loai trung binh 11,2-15,1 Moi chi tiéu 16n hon hoac béng 2,8
Loai kém (khong dat mtc chat Moi chi tiéu 1én hon hoac béng 1,8
lugng qui dinh trong ti€u chudn 72-11,1
nhung con kha nang ban dugc
Loai rat kém (khong c6 kha nidng MOoi chi tiéu 16n hon hoic bang 1,0
ban dugc nhung sau khi tai ché thich 4,0-17,1
hop con sur dung dugc)
Loai hdéng (khong con su dung 0-39

duoc)
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Phu luc 2: Tiéu chuidn Viét Nam (TCVN 7045: 2002)

Rwou vang — Qui dinh ky thuat

Wine — Specification

2.1. Pham vi ap dung

Tiéu chuan nay dp dung cho cdc san pham rugu vang.

2.2. Tiéu chuin vién din

Quyét dinh 3742/2001/QD-BYT: "Qui dinh danh muc céc chat phu gia dugc phép
st dung trong thyc pham".

Quyét dinh 178/1999/QD - TTg: "Qui ché ghi nhin hang ho4 Iuu théng trong nudc
va hang hod xuat khau, nhap khau".

TCVN 378 : 1986 Ruou trang. Phuong phap thu.

TCVN 3217 : 1979 Ruou. Phan tich cim quan. Phuong phdp cho diém.

TCVN 4830-89 (ISO 6888 : 1983) Vi sinh vat hoc. Huéng dan chung vé phuong
phap dém vi khuédn Staphylococcus aureus. K¥ thuat dém khuan lac.

TCVN 4882 : 2001 (ISO 4831 : 1991) Vi sinh vat hoc. Huong dan chung vé dinh
luong Coliform. Ky thuat dém s c6 xdc suat 16n nhat.

TCVN 4991-89 (ISO 7937 : 1985) Vi sinh vat hoc. Huéng dan chung vé phuong
phap dém Clostridium perfringens. Ky thuat dém khuan lac.

TCVN 5165 : 1990 San pham thyc pham. Phuong phap xac dinh tong sb vi khuan
hiéu khi.

TCVN 5166 : 1990 San pham thyc pham. Phuong phap xdc dinh tong s6 bao tir
nam men, nim mdc.

TCVN 5563 : 1991 Bia — Phuong phdp xac dinh ham lugng cacbon dioxit (CO2)
TCVN 5989 : 1995 (ISO 5666/1 : 1983) Chat luong nudc. Xdc dinh thiy ngin
tong s6 bang quang phd hap thu nguyén tir khong ngon ltra. Phuong phdp sau khi
xur 1y voi tia cuc tim.

TCVN 6193 : 1996 (ISO 8288 : 1996) Chét lugng nudc. Xac dinh niken, coban,
ddng, k&m, cadimi va chi. Phuong phdp tric phd hap thu nguyén tir ngon lira.
TCVN 6626 : 2000 (ISO 11969 : 1996) Chat lugng nudc. Xac dinh ham lugng
asen. Phuong phap do ph hap thu nguyén ti.

TCVN 6846 : 2001 (ISO 7251 : 1993) Vi sinh vat hoc. Huéng dan chung vé dinh
luong E.Coli gia dinh. Ky thuat dém s6 c6 xdc suat 16n nhat.
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2.3. Dinh nghia
Trong tiéu chuan nay 4p dung dinh nghia sau:

Ruou vang (Wine): Loai d6 udng c6 con dugc san xuat bang phuong phap 1én men
tir cdc loai trdi ciy va khong qua chung cét.

2.4. Yéu cau ky thuat
2.4.1. Yéu cau cam quan
Cdc chi tiéu cam quan cua ruou vang duwoc quy dinh trong (Bang 23).

Bang 23. Yéu cau vé cam quan cia rwou vang

Tén chi tiéu Yéu cau

1.Mausic  Dic trung cho ting loai vang
2. Mui Thom dic trung ctia nguyén liéu va san pham 1én men, khong c6 mui la
3. Vi Chua chat, ¢6 hodc khong cé vi ngot, khong cé vi la

4. Trang thai Trong, khong van duc

2.4.2. Chi tiéu hod hoc
Céc chi tiéu hoa hoc cta rugu vang dugc quy dinh trong Bang 24.

Bang 24. Cac chi tiéu hoa hoc ciia rwgu vang

Tén chi tiéu Mikc
1. Ham lugng etanol (c6n) & 20°C, % (V/V) 6=18
2. Ham lugng metanol trong 1 1 etanol 100°, g/1, khong 16n 3,0
hon
3. Ham luong axit bay hoi, tinh theo axit axetic, g/l, khong 1,5
16m hon
4. Ham lugng SO;, mg/l, khéng 16n hon 350
5. Xianua va céc phuc xianua+, mg/l, khong 16n hon 0,1
6. Ham lugong CO, Theo tiéu chuén da duoc

cong bd cua nha san xuat

2.4.3. Gioi han ham luong kim loai nang

Gié6i han tbi da ham lugng kim loai ndng ctia ruou vang dugc quy dinh trong Bang
25.
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Bang 25. Gi¢i han t6i da ham lwgng kim loai nang ctia rwou vang

Tén kim loai Giéi han tbi da (mg/l)
1. Asen (As) 0,1
2. Chi (Pb) 0,2
3. Thuy ngan (Hg) 0,05
4. Cadimi (Cd) 1,0
5. Pong (Cu) 5,0
6. Kém (Zn) 2,0

2.4.4. Chi tiéu vi sinh vat
Céc chi ti€u vi sinh vat ciia rugu vang dugc quy dinh trong Bang 26.

Bang 26. Cac chi tiéu vi sinh vit cia rwou vang

Chi tiéu Gi6i han toi da
1. Tong s0 vi sinh vat hiéu khi, sb khuan lac trong 1 ml san pham 10
2. E.Coli, s6 vi khuan trong 1 ml san pham 4 0
3. Coliforms, s6 vi khuan trong 1 ml san phim 10
4. Cl. perfringens, s6 vi khuan trong 1 ml san pham 0
5. S. aureus, s6 vi khuan trong 1 ml san pham 0
6. Tong s6 nAm men — nam moc, s6 khuan lac trong 1 ml san pham 10

2.4.5. Phu gia thic pham

Phy gia thyc pham: theo "Qui dinh danh muc cic chat phu gia duoc phép str dung
trong thyc pham" ban hanh kém theo Quyét dinh s6 3742/2001/QD-BYT.

2.5. Phwong phap thiw

Xéc dinh céc chi tiéu cam quan cta rugu theo TCVN 3217 : 1991.

Xéc dinh ham lugng metanol, theo TCVN 378 : 1986.

Xéc dinh ham lugng etanol, theo TCVN 378 : 1986.

Xdac dinh ham lugng axit, theo TCVN 378 :1986.

Xéc dinh ham lugng cacbon dioxit, theo TCVN 5563 : 1991.

X4c dinh ham lugng asen, theo TCVN 6626 : 2000 (ISO 11969 : 1996).
Xiéc dinh thily ngan tong sd, theo TCVN 5989 : 1995 (ISO 5666/1 : 1983).
Xic dinh dong, kém, cadimi va chi, theo TCVN 6193 : 1996 (ISO 8288 : 1996).
Xic dinh téng s6 vi sinh vat hiéu khi, theo TCVN 5165 : 1990.

Xdc dinh coliform, theo TCVN 4882 : 2001 (ISO 4831 : 1991).

Xéc dinh E.coli, theo TCVN 6846 : 2001 (ISO 7251 : 1993).

Xéc dinh Staphylococcus aureus, theo TCVN 4830-89 (ISO 6888 : 1983).
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Xéc dinh Clostridium perfringens, theo TCVN 4991-89 (ISO 7937 : 1985).
Xac dinh téng $6 bao tir nAm men, ndm mdc, theo TCVN 5166 : 1990.

2.6 .Bao géi, ghi nhin, bio quan va vin chuyén

2.6.1. Bao goi

Ruou vang phai duoc dung trong céc bao bi kin, chuyén ding cho thyc phdm va
khong anh hudng dén chit lwong cia rugu.

2.6.2. Ghi nhdn

Theo "Qui ché ghi nhan hang hod luu thong trong nudc va hang hod xuét khau,
nhap khau" ban hanh kém theo Quyét dinh s6 178/1999/QP - TTg.

2.6.3. Bao quan

Ruou vang dugc bdo quan ¢ diéu kién dam bao an toan v¢ sinh, khong anh hudng
dén chat lugng cta rugu va tranh dnh nang tryc tiép.

2.6.4. Vin chuyén

Phuong tién van chuyén rugu vang phai kho, sach, khong cé mui la va khong anh
hudng dén chat luong cia rugu.
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Phu luc 3: Cac két qua thi nghiém

3.1. Thi nghiém 1: Anh hudng ciia ti 1é enzyme polygalacturonase va pH dén do
trong cua dich dwong hod.

Bang 27. Anh huwéng cia ti 18 enzyme pectinase va pH dén d¢ trong cia dich dwong hoa

Ti 1€ enzyme polygalacturonase (%)
0,02 0,04 0,06 DC

pH lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2

3,5 0,894 0,898 0,893 0,896 0,9 0,912
4,0 0,885 0,880 0,87 0,873 0,918 0,912 1,195 1,195
4,5 0,845 0,875 0,845 0,760 0,929 0911

3.2. Thi nghiém 2: Khdo sdt dnh hieong ciia ti Ié pectinase dén ham lwong
methanol sinh ra o pH 4,5 va d¢ Brix 25.

Bing 28. Anh huong ciia ti 1¢ pectinase dén ham lwong methanol sinh ra ¢ pH 4,5 va dd Brix

25.
Do hip thu (A)
Ti 1€ enzyme pectinase (%) lan 1 lan 2
DC 0,020 0,0201
0,02 0,028 0,027
0,04 0,033 0,035
0,06 0,045 0,043

3.3. Thi nghiém 3: Khdo sdt anh hwdng cia do Brix va gid tri pH dén ham luong
rueou sinh ra trong qud trinh lén men ruou vang mit.

Bang 29. Phan tich cac chi tiéu hoa hoc ciia sain phim

pH, Brix Do con Furfurol Dudng Acidtoan Este Aldehyde Methanol
tong s0 ph?m

DC 12 Khoéng 0,1215 471 3432 96,8 0,138321

21-3,5 13 Khoéng 0,2435 414 347,6 176 0,178812

21-4,0 14 Khoéng 0,2095 357 360,8 184,8  0,181936

21-4,5 14 Khoéng 0,2135 285 369,6 259,6  0,212551

23-3,5 14 Khoéng 0,5445 408 620,4 110 0,188934
23-4,0 15 Khong 0,4845 357 536,8 176 0,172306
23-4,5 15 Khoéng 0,218 294 3344 182,6  0,197368
25-3,5 16 Khong 0,806 411 622,6 132 0,169173
25-4,0 15 Khong 2,1775 348 580.8 132 0,184837

25-4,5 16 Khong 1,113 285 488.4 83,6 0,187545
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Phu luc 4: Bang phan tich két qua théng ké
4.1. Anh huéng ciia ti 1é enzyme pectinase va pH dén dé trong ciia dich dwong
hod.

Analysis of Variance for LUONG METHANOL SINH RA - Type III Sums of Squares

MAIN EFFECTS
A:PH VA ENZYME 0.277105 9 0.0307894 113.90 0.0000

RESIDUAL 0.0029735 11 0.000270318

Multiple Range Tests for DO TRONG CUA DICH DUONG HOA by PH VA NONG DO ENZYME PECTINASE

Method: 95.0 percent LSD

PH VA ENZYME Count LS Mean Homogeneous Groups
4.5-0.04%PE 2 0.8025 X
4.5-0.02%PE 2 0.84 X
4.0-0.04%PE 2 0.8715 XX
4.0-0.02%PE 2 0.8825 XX
3.5-0.04%PE 2 0.8945 XX
3.5-0.02%PE 2 0.896 XX
3.5-0.06%PE 2 0.906 XX
4.0-0.06%PE 2 0.915 X
4.5-0.06%PE 2 0.9165 X
DC 3 1.195 X

4.2. Anh hwéng ciia ti 1é enzyme pectinase dén ham leong methanol sinh ra ciia
ruwou thanh phcfm 0 pH 4,5 va do Brix 25 voi cdc ti l¢ enzyme khdc nhau dwoc sw
dung.

Analysis of Variance for NONG DO METHANOL SINH RA - Type III Sums of Squares

MAIN EFFECTS

A:NONG DO ENZYME P 0.000207878 3 0.0000692928*****x*kxxx* 0.0000
RESIDUAL 0.0 4 0.0
TOTAL (CORRECTED) 0.000207878 7
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Multiple Range Tests for NONG DO METHANOL SINH RA by NONG DO ENZYME PECTINASE

Method: 95.0 percent LSD
Level Count

0.02%
0.04%
0.06%

.0136977
.0172306
.0193587
.0275689

*-0.00212817
*-0.0103383
*0.00353287
*-0.00821018
*0.00566104
*0.0138712

4.3. Anh hwéng cua ti 1é enzyme pectinase, pH va

methanol sinh ra trong rwou thanh pham

Analysis of Variance for NONG DO METHANOL SINH

.61611E-10
.61611E-10
.61611E-10
.61611E-10
.61611E-10
.61611E-10

dé Brix dén ham luong

RA - Type III Sums of Squares

MAIN EFFECTS
A:BRIX VA PH

RESIDUAL

0.0000685123

0.0000100077

.00000761247

.00000100077

TOTAL (CORRECTED)

Multiple Range Tests for NONG DO METHANOL SINH

RA by BRIX VA PH

Method: 95.0 percent LSD
BRIX VA PH Count

.0138327
.0169173
.0172306
.0178812
.0181936
.0184837
.0187538
.0188934
.0197368
.0212551
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4.4. Khdo sdt anh hwéng cua do Brix va gid tri pH dén ham lwong riou sinh ra
trong qud trinh lén men ruwou vang mit

Analysis of Variance for do ruou - Type III Sums of Squares

MAIN EFFECTS

A:brix 13,5556 2 6,77778 23,61 0,0000
B:pH 6,74074 2 3,37037 11,74 0,0001
C:thoi gian 2160,67 8 270,083 940,94 0,0000
INTERACTIONS

AB 6,59259 4 1,64815 5,74 0,0013
AC 5,33333 16 0,333333 1,16 0,3473
BC 7,48148 16 0,467593 1,63 0,1173
RESIDUAL 9,18519 32 0,287037

TOTAL (CORRECTED) 2209, 56 80

Method: 95,0 percent LSD

brix Count LS Mean Homogeneous Groups
21 27 8,88889 X

23 27 9,44444 X

25 27 9,88889 X

Multiple Range Tests for do ruou by pH

Method: 95,0 percent LSD

pH Count LS Mean Homogeneous Groups

Chuyén nganh Cong nghé thuc phim-khoa Nong nghiép va Sinh hoc ting dung XXII



Ludn van tét nghiép khod 28-2007 Trueong Pai hoc Can Tho

35 27 9,03704 X
40 27 9,44444 X
45 27 9,74074 X

Method: 95,0 percent LSD

thoi gian Count LS Mean Homogeneous Groups
0 9 0,0 X

36 9 2,44444 X

60 9 6,0 X

84 9 8,88889 X

108 9 11,1111 X

132 9 12,8889 X

156 9 14,2222 X

204 9 14,5556 X

180 9 14,5556 X

4.5.Cdc chi tiéu cam quan ruou

4.5.1. Mau sdc

Analysis of Variance for Mau sac - Type III Sums of Squares

MAIN EFFECTS

A:Brix 5,42222 2 2,71111 8,04 0,0007
B:pH 2,15556 2 1,07778 3,20 0,0461
INTERACTIONS

AB 2,11111 4 0,527778 1,57 0,1913
RESIDUAL 27,3 81 0,337037
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TOTAL (CORRECTED) 36,9889 89

Multiple Range Tests for Mau sac by Brix

Method: 95,0 percent LSD

Brix Count LS Mean Homogeneous Groups
25 30 3,9 X
23 30 4,23333 X
21 30 4,5 X

Multiple Range Tests for Mau sac by pH

Method: 95,0 percent LSD

pH Count LS Mean Homogeneous Groups
4,5 30 4,0 X
4,0 30 4,26667 XX
3,5 30 4,36667 X
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4.5.2. Mui

Analysis of Variance for Mui - Type III Sums of Squares

MAIN EFFECTS

A:Brix 1,48889 2 0,744444 1,50 0,2293
B:pH 0,155556 2 0,0777778 0,16 0,8552
INTERACTIONS

AB 6,64444 4 1,66111 3,35 0,0138
RESIDUAL 40,2 81 0,496296

Method: 95,0 percent LSD

Brix Count LS Mean Homogeneous Groups
25 30 3,53333 X
23 30 3,76667 X
21 30 3,83333 X

Multiple Range Tests for Mui by pH

Method: 95,0 percent LSD

pH Count LS Mean Homogeneous Groups
3,5 30 3,66667 X
4,5 30 3,7 X
4,0 30 3,76667 X
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4.5.3. Vi

Analysis of Variance for Vi - Type III Sums of Squares

MAIN EFFECTS

A:Brix 2,02222 2 1,01111 1,90 0,1568
B:pH 3,75556 2 1,87778 3,52 0,0342
INTERACTIONS

AB 6,97778 4 1,74444 3,27 0,0154
RESIDUAL 43,2 81 0,533333

Multiple Range Tests for Vi by Brix

Method: 95,0 percent LSD

Brix Count LS Mean Homogeneous Groups
23 30 3,3 X
21 30 3,33333 X
25 30 3,63333 X

Multiple Range Tests for Vi by pH

Method: 95,0 percent LSD

pH Count LS Mean Homogeneous Groups
4,5 30 3,13333 X
4,0 30 3,56667 X
3,5 30 3,56667 X
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