Hpi nghi khoa hoc lin thir I — Khoa KHUD Tiéu ban: Céng nghé sinh hoc

NGHIEN CUU UNG DUNG ENZYM TRONG SAN XUAT BIA

Nguyén Thi Cim Vi )
Khoa Khoa Hoc Ung Dung, Truong Dai hoc Ton Dirc Thang

TOM TAT

Bia la mét loai thirc uong phé bién trén thé gidi. Dé giam gia thanh san phcfm cac
cong ty bia o Viét Nam dang tim cach nang cao heong thé liéu gao nhung van dam bao
cht lwgng dich nha. Nghién citu nay khao sat ng dung ché pham enzyme trong qua
trinh ndu dé néng cao lwong thé liéu gao. Két qua thi nghiém da xdac dinh dwoc cdc tho
ng s6 16 wu sau: ty 1é gao 45%, nong ¢ Termamyl 0,1%, nong dé Neutrase 0,6%, thoi
tai nhiét do dam hoa 22 phut. Dich nha thu dwoc co chat lwong dap ung duoc yéu cau
cua qud trinh lén men.

1. MO PAU

Malt 1a nguyén liéu chinh trong cong nghé san xut bia, tuy nhién do phai nhap tir nudc
ngoai nén gia thanh rat cao.bé giam gia thanh san pham, hau hét cic nha may bia cua
nudc ta va trén thé giéi da sir dung mot lwong nguyén liéu thay thé (chu yéu la gao) kha
16n, tir 20% tro 1én.Khi sir dung ty 18 thé lidu cao thi luong enzym trong malt khong du
thuy phan cac hop chét cao phan tr nhu tinh bot, protein trong malt va thé liéu, can phai
bd sung thém cac ché phim enzym. Ching t6i thyc hién nghién ctru ing dung cac ché
pham enzym amylase va proteasetrong qua trinh nau nham néng cao ty 1& thé lidu gao
nhung van dam bao chat luong dich nha.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén li¢u

- Malt, Gao, Houblon cao va vién.

- Ché pham enzym: Termamyl 120L (chtta o - amylase) va Neutrase 0,5L (chira protease)
- Hoa chat: Ninhydrin (Merck), DNS (Merck), Glycine, Tatrat Na — K, Glucose,
Fructose, Maltose, NaOH, ...

2.2 Phuong phap nghién ciru

2.2.1 So d6 nau dich nha tir hn hop malt — gao ¢6 sir dung két hop ché pham Neutrase
0.5L va Termamyl 120L
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2.2.2 Céc phuong phap phén tich:

- Phuong phap DNS xac dinh ham lugng duong khir.

- Phuong phap Ninhydrin xac dinh ham luwong acid amin.

- Xéc dinh thoi gian duong hoa, do trich ly.

- Phuong phap phén tich phuwong sai mot yéu t6, phuong phap t6i wu hoa quy hoach thuc
nghiém.

3. KET QUA
3.1 Khao sat cac yéu t6 anh huong dén qua trinh niu dich nha khi sir dung két hop
ché phém Termamyl va Neutrase:

Trong phan nay chung t6i tién hanh khao sat cac yeu t6: thay doi ty 1& thé liéu,
thay d6i ndng do enzym, thay ddi thoi gian dimg tai nhiét do t6i wu, dua vao phuong phap
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phan tich phwong sai mot yéu t6 dé danh gia yéu t6 nao anh hudng nhiéu dén chit luong
dich nha. Tién hanh tbi uu hoa cac yéu t6 dé tim ra ndng d6 sir dung enzym thich hop, ty
1¢ thé liéu cao va chét lugng dich nha dat yéu cau.
3.1.1. Khao sat sy anh hwéng ciia ndong d9 Termamyl 1én chit lwong dich nha:

Chung t6i ¢ dinh ndng do Neutrase 0.2% va thay d6i nong d6 ché pham enzyme
Termamyl tir 0.05% + 0.2% dé xem chét lugng dich nha thay d6i nhu thé nao.
Bang 3.1: Két qua chi tiéu hoa Iy caa dich nha khi str dung két hop ché phdm Termamyl
va ché pham Neutrase:

Chi tiéu Thoi gian | P§ trich | Him  luwong | Ham luong
duong hoa | ly nito amin | duong khu | pH

Mau (ph) (%) (mg/l) (g
100% malt 5 ph 72.84% | 207.848 76.9 5.82
60% malt+ 40% gao 25ph 71.29% | 112.070 64.1 5.95
Neutrase+0.05%Termamyl | |5, 73.75% | 141.056 77.8 5.88
Neutrase+0.1% Termamyl | 1opp 73.75% | 142.873 79.4 5.89
Neutrase+0.15%Termamyl | 1,4 76.21% | 144.577 77.7 5.90
Neutrase+0.2% Termamyl | g.,p, 73.13% | 144.009 76.9 5.88
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Hinh 3.1: Ham luong nito amin khi ¢6 dinh Neutrase va thay d6i Termamyl
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Ham luong nito amin tai cac mau co sir dung ché phdm enzyme 1a nhu nhau. So
v6i mau khong sir dung ché phidm enzyme thi ham luong nito amin trong mau cé sir dung
ché pham tang 21%, thoi gian duong hoa giam 10 phut, nhung so v6i mau 100% malt van
chua dat dugc sy tiém cén, du tang noéng do Termamyl dén muc t6i da van khong cai

thién dugc ham lugng nito amin. Két qua thé hién rd trén hinh 3.1
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Hinh 3.2: Ham lugng duong khir khi ¢6 dinh Neutrase va thay d6i Termamyl

DPbi v0i ham lugng duong khir thi hiéu qua sir dung Termamyl duoc nhan thdy 1
rét, ngay tu nong do6 thap nhat (0.05% Termamyl) lugng duong khu da tang cao, co phan
tro1 hon ca mau 100% (77.8 g/l > 76.9 g/I). Tuy nhién khi tiép tuc ting nong do
Termamyl thi ham luong duong khir thay doi khong dang ké, chi c6 thoi gian duong hoa
giam. Qua d6 so bd co thé thay viéc thay doi ndng do Termamyl khong anh hudng nhiéu
dén qua trinh nau. Két qua phan tich phuong sai 1 yéu t6 mot lan nira khang dinh diéu nay
1a dung. Do d6 chung t6i quyét dinh khao sat thém viéc két hop 2 loai ché pham nay khi
¢ dinh ndng d6 Termamyl 14 0.1% va bat dau thay dbi ndng do6 Neutrase dé xem chat
lugng dich nha s€ thay ddi ra sao ham lugng nito amin c¢6 duoc cai thién khong, 2 loai
ché phidm nay anh hudng nhu thé nio 1én chat lwong dich nha.

3.1.2. Khao sat anh hwéng ciia ndng dd Neutrase 1én chét lwong dich nha:
Bang 3.2: K&t qua cdc chi tiéu héa 1y cla dich nha khi thay d6i ndng d6 Neutrase - c&
dinh ndng @6 Termamyl.

Tg? Do Ham Ham
Chi tiéu sl v lugng nito | luong
x duong | trich ly . X , | pH
Mau , amin duong khir
hoa (%)
(pH) (mg/T) (g/)
100% malt 6 ph 72.84% | 179.216 77.0 5.80
60% malt+ 40% gao 25ph | 72.21% | 106.644 71.1 5.85
0,1%Termamyl+0.05%Neutrase | 15 ph 72.21% | 124.929 74.0 5.88
0,1%Termamyl+0.1%Neutrase | 9 ph 72.21% | 126.178 74.5 5.89
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0,1%Termamyl+0.15%Neutrase | 8 ph 70.68% | 131.175 79.8 5.86
0,1%Termamyl+0.2% Neutrase | 6 ph 70.68% | 146.508 88.1 5.88
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Hinh 3.3: Ham lugng dudng khir khi ¢6 dinh Termamyl va thay d6i Neutrase
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Hinh 3.3: Ham lugng nito amin khi ¢6 dinh Termamyl va thay d6i Neutrase

Viéc k&t hop hai ch€ phadm enzyme nay lam cho chat lugng dich nha dugc cdi
thién ding k€. Do toan bo lugng malt déu trdi qua giai doan dam héa tranh dugc su
that thoat ham lugng nito amin khi phai dung malt 16t. Thoi gian duong hoa giam 19
phut, ham luong nito amin ting 27.21%, ham lugng dudng khir ting 19.3% so v&i mau
khong c6 ché pham enzyme con d¢ trich ly thi giam nhe khong dang ké. Nhu vay mau
0.1% Termamyl + 0.2% Neutrase c6 ham luong duong khir kha cao, cao hon ca mau
100% malt, nhung ham luong Nito amin cia mau nay van con thap so voi mau 100%
malt.

Tir két qua phén tich phuong sai mot yéu t6 theo sb liéu bang 3.6 ching toi két
luan ham lugng Nito amin va ham luong duong khir trong dich nha phy thudc vio nong
d6 ché pham Neutrase.

3.1.3. Khao sat anh hwéng ciia dich nha khi thay ddi ti 18 thé liéu:
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Lay két qua tir thi nghiém 3.1.2, mau 0.1% Termamyl + 0.2% Neutrase cho chat
lwong dich nha t6t nhét. Tir d6 ching t6i chon ¢6 dinh hai ndng d6 nay va tién hanh thay
doi ti 1¢ thé lidu tir 30% + 70% dé xem chat lugng dich nha thay doi thé nao.

Theo két qua phan tich phuong sai mot yéu t6 (bang 3.6) chung toi két luan rang ti 1é thé
lidu c6 anh hudng dén chét lugng dich nha.

Bing 3.3: Két qua chi tiéu héa 1y ciia dich nha khi thay doi ti 1§ thé lidu
Chitieu | D01 gian 5o io 1y | Ham  luong ) Ham — luong
Miu duong hoa (%) nito amin | duong khu | pH
0

(pH) (mg/1) (g/h
100% malt | 6 ph 72.84% 187.507 76.5 5.80
70% malt | 10 ph 70.68% 179.443 81.9 5.85
60% malt | 12 ph 72.21% 148.779 79.2 5.88
50% malt | 14 ph 73.13% 116.752 72.7 5.89
40% malt | 25 ph 69.14% 93.129 68.3 5.86
30% malt | honeg duong | o 0, 71.891 67.4 5.88

hda hoan toan

Khi ting dan ti 18 thé lidu tir 30% - 70% s& lam ham lwong nito amin giam rd rét.
Tir mau ¢ luong thé lidu thap nhat dén mau c6 luong thé liéu cao nhat giam 60% (bang
3.3). Nguyén nhan do trong gao ham luong protein thip hon nhiéu so v&i malt nén ham
luong gao cang nhiéu thi ham luong protein hoa tan va acid amin cang giam.
Con dbi voi thanh phan duong thi sy sut giam khong dang ké. Theo 1y thuyét duong duoc
tao ra do phan ng thiy phan tinh bot dudi tac dong cua enzyme amylase:
(C6H1005)n + I’IHQO = nC6H1206

Luong tinh bt trong gao nhiéu hon trong malt, vy thi & cdc mau c6 ti 1 gao thay
thé cang cao thi ham lugng dudng tao ra phai cang nhiéu. Nhung két qua thuc té thi
nguoc lai, ham luong dudng khir co chiéu hudng giam, tir 81.9 g/l giam con 67.4 g/l. S&
di ¢6 hién tuong nay la do lwong enzyme trong malt va cia ché phdm Termamyl bd sung
khong da dé thuy phan hét lugng tinh bot dé tao thanh cac dextrin va duong 1én men. O
mau 70% gao thay thé thi khong thé dudng hoa hoan toan do ham lugng tinh bot qua
nhiéu nhung luong enzym it.

3.1.4. Khio sat chit hrgng dich nha khi thay ddi thoi gian dirng tai nhiét do dam
hoa:

Tuy ¢ néng d6 0.2% Neutrase lwong nito amin tao thanh 1a cao nhat nhung van
chua dat dugc sy tiém can véi mau 100% malt. Do d6 chung toi tién hanh khao sat tiép
yéu t6 thoi gian dung tai giai doan dam héa dé kiém tra lugng dam amin thay d6i ra sao.
Theo két qua phén tich phuong sai mot yéu t6 duogc trinh bay & bang 3.6 thi thoi gian
durng tai nhiét d6 dam hoa c6 anh hudng dén thanh ph?m dich duong, trong d6 hai chi tiéu
quan trong 1a ham luong nito amin va ham luong dudng khir déu ting theo thoi gian.
Bang 3.4: K&t qué chi tiéu héa ly cha dich nha khi thay d6i thsi gian dirng tai nhiét do
dam hoa:
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Chitigu | 1001 gian | b ich 1y | Ham  luong | Ham —lugng
Miu duong hoa (%) nito amin | duong kht | pH
(ph) (mg/l) (g
100% malt 6 ph 72.84% 187.507 76.5 5.80
10 ph 12 ph 70.68% 146.310 79.6 5.85
15 ph 10 ph 67.60% 151.190 80.1 5.88
20 ph 10 ph 69.14% 166.786 83.9 5,89
25 ph 10 ph 70.68% 172.976 86.0 5,86
30 ph 8 ph 70.68% 179.762 88.0 5,88

3.1.5 Két qua phan tich phwong sai mot yéq t6: o
Bang 3.5:Ham lugng nito amin khi c6 dinh ndng d§ Neutrase thay d6i nong do Termamyl

Maau

Noang fiod Termamyl 1 2 3

0.05 141.975 141.956 141.938
0.1 142.101 142.441 142.078
0.15 143.804 143.123 143.104
0.2 143.141 143.123 143.163

Ap dung phuong phap phan tich phuong sai mét yéu 6, ta co két qua sau:

SUMMARY
Groups Count Sum Average Variance
Row 1 3 425.8687 141.9562 | 0.000345
Row 2 3 426.6201 142.2067 | 0.041374
Row 3 3 430.0308 143.3436 | 0.159116
Row 4 3 429.4273 143.1424 | 0.000416
e ANOVA
Source of
Variation 55 df M5 F P-value F crit
Between Groups | 4.2024487 3| 1.400822 3.8424 1 0.,000139 | 4066181
Within Groups 0.4025 81 0.050313
Total 4.604967 | 11

o Két qua:

e F < F crit nén ndng d6 ché phdm Termamyl khong anh huong dén ham luong
nito amin trong dich nha.

e Tinh toan tuwong tu ta c6 két qua sau:
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Béng 3.6: Két qua phan tich phuong sai mét yéu td

Yéu t6 Anh huong dén | F F crit So sanh Két luan
Nong d6 | Ham luong nito | 3.84 4.07 F <F crit Khong anh
Termamyl amin huodng
Ham lugng | 3.85 4.07 F <F crit Khoéng éanh
dudng khi huong
Nong d6 | Ham luong nito | 1325.22 4.07 F > F crit Co anh
Neutrase amin hudng
Ham luong | 644.76 4.07 F > F crit Co anh
duong khu hudng
Ty I¢ thé liéu | Ham lugng nito | 7617.62 3.48 F > F crit Cé anh
amin hudng
Ham luong | 1470 3.48 F>F crit Co anh
duong khu hudng
Thoi gian | Ham luong nito | 1234.85 3.48 F>F crit Co anh
dung tai | amin hudng
nhiét d6 dam | Ham lugng | 504.21 3.48 F > F crit Co anh
hoa duong khur hudng

3.2. T6i wu hoa thuc nghiém theo dudng doc nhat:
Tir cac két qua khao sat trén ching t6i nhan thiy, ndng do ché pham enzyme Neutrase, ti
1¢ thé liéu, thoi gian dung tai nhiét do dam hoa c6 anh huong nhiéu dén chat luong dich
nha. Ching toi tién hanh t5i uu hoa ba yéu t6 nay dé tim ra phuong an hiéu qua nhit cho
qué trinh nau dich nha, dem den dich nha c6 chat lwong tét nhét.
Bing 3.8: Két qua thi nghiém tdi wu

STT thi nghieiim | Z; (kg) | Z (ml/kg) Zsph) |y
1 30 0.05 10 149.10
2 70 0.25 10 79.46
3 30 0.25 10 160.34
4 70 0.05 10 67.18
5 30 0.05 30 16.47
6 70 0.25 30 79.20
7 30 0.25 30 197.67
8 70 0.05 30 68.35
TN & tam 1 50 0.15 20 142.51
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TN ¢ tdm 2 50 0.15 20 139.66

TN 6 tdm 3 50 0.15 20 138.24

T6i vu héa qué trinh ni'u v6i 3 y&u t6 dnh hudng la:

Zi: ti 1€ thi liéu

Z,: Nong d6 enzim Neutrase

Z: Thoi gian dudng hda

S6 14n thi nghiém: N=2°=8

Theo cdc bi€n s& di chon thi phuong trinh hdi qui c6 dang nhu sau:
y= b() + b[X] + b2X2+ b3X3 +b12X1X2 + b13X1X3 + b23X2X3

y: 1 dai lugng can t8i uu (ham lugng dam amin)

Céac hé so

bo by bs b; bz | bz | by | bis
120.7 | 472 | -84 -6.7|-27|-65]2.6|29

Thi nghiém & tAm

yoi | Yoz yo3 St | Sm Sbj | terit

142 | 139.66 | 138.24 | 4.71 | 2.17 | 0.77 | 4.30

51

Cac gia tri tinh toan
0 1 2 3 12 13 23 123

b tah 120.72 | -47.17 | 845 | 6.70 | -2.66 | -648 | 2.57 | -2.92
t 15728 | 61.46 11.00 | 8.73 3.47 844 | 3.35 3.81
b whan 120.72 | -47.17 | 845 | 6.70 -6.48

Phuong trinh hdi quy: y* =120,72 - 47,18x, + 8,45x,+ 6,70x3 - 6,48x3
Kiém dinh mé hinh

Sdlu2 F p-value | F i
59.30 | 12.58 | 0.07 19.16

Tir bang két qua trén theo tiéu chuin Fisher, F < Fo nén phuwong trinh hdi quy tim duoc

tuong thich voi thue nghiém voi mire y nghia 95%. .
TOI UU HOA THUC NGHIEM THEO PUONG DOC NHAT

Cac gia tri & tam phuong dn
Miic bién thién Z1(kg) | Zo(ml/kg) | Zs(ph)
Miic thap (+) 30 0.05 10
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Miic cao (-) 70 0.25 30
Tam phuong an (Zo) | 50 0.15 20
Khoang bién thién | 20 0.10 10
Tinh hé s6 K:
K, K, | K;s
943.48 | 0.84 | 67.02
Chon Ky dé tinh budc chuyén dong cia cac yéu td
o1 | &2 O3
1 |0.000895 | 0.071037
Chon budc chuyén dong
o1 | &2 03
510,012
Két qua thuc nghiém t6i uu hoa theo duong dbc nhét
Két qua tinh t6i wu
% X i3 ¥
Tim phudng dn 50 0.15 20 145
Hé =6 b -47.1738 8.4464 0.7022
Khodng bién thién 20 0.10 10
Hés6 K 1372.162 | 0.282307 0
Burdc lam tron 5 0.01 2
TN 9 45 0.16 22 179.53
THN10 40 0.17 24 186.22
TN 11 35 0.18 26 190.76
TN 12 30 0.19 28 216.93

Tir két qua TN 9, 10, 11, 12 ching t6i chon duoc diém t6i wu voi cac thong so:
- Ty 1¢ gao thay thé: 45%
- Nong d6 enzyme Neutrase: 0,16%
- Nong d6 enzyme Termamyl: 0,1%

1én men.

4. KET LUAN

Trén co sé ma tran thyc nghi€ém, chung t6i tim duoc cac thong s6 t6i uu cho qua trinh
nau, chat luong dich nha thu dugc t6t ddm bao cho qua trinh 1én men:

« Ti 1¢ gao thay thé cao nhat : 45%

Thoi giaq dung tai r}hiét do t6i wu: 22 phut o
Tai cac thong so trén, chat luong dicich nha tuong d6i tot (ham l‘u’qng nito amin da:[
179,53 mg/l, ham lugng duong khir dat 78.9 g/l) phu hgp véi yéu cau dich nha dung dé
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. N{Sng dd enzyme Neutrase : 0.16%
* Nong do enzyme Termamyl : 0.1%
* Thoi gian dung tai nhiét d6 dam hoa : 22 phat
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ABSTRACT

Beer is a popular beverage on over the world. Nowaday, in Viet Nam, all of company are
trying to increase rice adjunct ratio in mashing. In this paper, we used a-amylase and
protease enzymes in mashing to increase wort quality from mixture of malt and rice. Our
results showed optimum characteristics: rice ratio 45%, Termamyl concentration 0,1%,
Neutrase concentration 0,16%, protein hydrolasing time 22 minutes and wort quality is
suitable for fermentation.
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