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Muc dich cua nghién ctru la khao sat don yéu té anh huong cua ty 1¢ phéi tron
thich hop giira enzyme (E) va ché pham vi sinh vat cé ich (EM), ti & nuéc bd
sung, nhiét do 1, thoi gian & téi qua trinh thuy phan ba men bia bing ché pham
enzyme alcalase. Céc thi nghiém don nhén té thu duoc két qua ti 18 enzyme va
ché pham EM b6 sung 128 EM 2% + E 1,5%, ti 1& nguyén liéu/nuée la 1/3, nhiét
d6 thay phan 1a 45°C va thoi gian 1a 8h gid. Trén co sé khao sét ting yéu t6
anh huong dén diéu kién thuy phan, cho thy céac thdng sé ty 1é phdi tron gitra
enzyme va EM, ty & nuéc bd sung, nhiét d6 va thoi gian thay phan 1a nhiing
yéu té anh huong manh dén qua trinh thiy phan. Bang phuong phap quy hoach
thuc nghiém Box- Behnken di tim dugc diéu kién ti wu qua trinh thuy b& men
bia 1a ty I& phéi tron gitra enzyme va EM 1a EM 2% + E 1,5%, ti I& nuéc bo
sung: 1/3, nhiét do thay phan 1a 45°C va trong thoi gian 1a 8 gio. Két qua thuc
nghiém cho két qua c6 d6 tuong thich cao véi md hinh.

bd men, toi wwu Box-
Behnken
1. MO PAU

Qua trinh san xuét bia thai ra rat nhiéu loai phé
lieu: Phé liéu hat, mam malt, bd malt, can protein, nam
men bia va CO,. Ngoai CO, la ngudn phé liéu c6 thé
tai sir dung dé tang chit luong bia thi bd malt, mam
malt va nam men bia la nguon phé liéu c6 y nghia
guan trong trong thuc pham va thirc an gia stic ca vé
s6 lugng va gia tri dinh dudng. B4 nam men bia la mot
phé pham cua san xuat, dugc nam lai trong cac thang
I&én men va céc ham chira sau khi 1én men chinh va lén
men phy. Men bia c6 gia tri dinh dudng cao va chira
bénh tét. B& men bia (hay con goi la nim men bia)
thugc loai Saccharomyces cerviside, cé hoat tinh
enzyme invertase (EC 1.2.4). Enzyme nay thuong tap

trung chu yéu & trong I6p khdng gian chua té bao nim
men [3], [4]. O Viét Nam néi chung va nha may san
Xut bia & Thai Nguyén néi riéng, bd men bia chwa
dugc st dung mét cach ¢ hiéu qua ma chi thai ra moi
truong bén ngoai, didu ndy gay 6 nhiém moi truong vi
chét thai men bia c6 ham lugng COD rat cao. Viéc dua
ra dang phan bon dang long tir thay phan ba men bia cd
¥ nghia rat I6n. Viéc thiy phan b men bia chiu anh
huong bai ti 16 phdi tron EM + E thich hop, ti 1é nudc
bd sung, nhiét d¢ & va thoi gian thay phan. Vi vay muc
dich ctia nghién ciru 1a nham t6i wu hoa qua trinh thay
phan protein hda tan tir bd men bia tai truong Pai hoc
Nong Lam Thai Nguyén, tinh Thai Nguyén.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vatliéu nghién ciru

B4 men bia (hay con goi la nim men bia) thuoc
loai Saccharomyces cervisiae, dugc lay tai nha may
bia Vicoba, 158 Minh Cau, Thanh phé Théai Nguyén,
tinh Thai Nguyén. Nguyén liéu dugc phan loai sau d6
dem di sdy & nhiét do 80°C dén do am < 10%, tién
hanh bao quan trong tli nhya polyetylen (PE) dat
trong hop nhya kin, Iuu trit ¢ nhiét d6 phong, trdnh
anh sang va am.

Dung méi dugc su dung trong nghién ctu 1a nudée
cit (dang tinh khiét - Viét Nam)

2.2. B& tri thi nghiém

Protein hoa tan dwoc thuy phan tir b4 men bia bing
viéc b6 sung nudc véi ty 1& nguyén lidu/nudée 1a 1/2,
1/3, 1/4; ti 1& phéi tron EM va E 13 1% - 1,5%:; 1,5% -
1,5%; 2% -1,5%; 1,5% - 1%; 1,5% - 2%; nhiét d6 u
lan luot 14 35°C, 45°C, 55°C; thoi gian thuy phan lan
luot 12 7 gio, 8 gio, 9 gid. Sau khi tién hanh khao sat
cac don nhan t, ching toi lva chon 3 yéu la cac yéu
t6 anh huong 16n nhat dén viéc thuy phan bd men bia
dé danh gia kha nang anh huéng cia ching, ching toi
sir dung phuong phap bé mit chi tiéu theo thiét ké thi
nghiém cua Box - Behnken véi 3 yéu tb, 3 cip do.

X4c dinh ham lwgng protein hoa tan

Ham lugng protein hoa tan trong dich thiy phan
dugc xac dinh bang phuong phap Lowry [6]. Phuong
phap dya trén co sé phirc chat dong protein khir hdn
hop photphomolipden - photphovonphramat (thudc
thir Folin - ciocalteu) tao phirc chit mau xanh da troi
¢6 d6 hip thu cuc dai ¢ budc song 660nm. Cudong do
mau cua hdn hop phan tng ti 1¢ thuan véi nong do
protein trong mot pham vi nhéat dinh. Dya vao muc do
hap thu quang hoc cuia protein chuan, ta co thé xac
dinh dugc ham luong protein trong mau nghién ciru.

Xay dung dwong d6 thi chudn

St dung albumin huyét thanh bo (BSA) lam chét
chuén dé xay dung dudng chudn thé hién mdi quan hé
gita d6 hap thu 4nh sang & budc séng 660 nm va ndng
do protein. Can 0,01g (10 mg - albumin huyét thanh

bo) hoa tan trong 10ml nudc, ta dwoc dung dich gbc

¢6 nong d6 1a 1 mg/ml. Sau d6 pha loang dung dich
gbc bang nudc cét vai cac ndng do6 20, 40, 60, 80, 100,
120 pg/ml dé tién hanh xdy dyng do thi chuan. Lay
chinh x4c 0,5ml dung dich BSA & nong d6 pha lodng
nhu trén cho vao dng nghiém, thém vao mdi éng 2ml
dung dich C (12 hd hop ctia Dung dich A: 4g NaOH
(0,1M) va 20g Na,COs; (2%) pha trong 1000ml nudc
cat va dung dich B: 0,5g CuSO,.5H,0 (0,5%) pha
trong dung dich Natri Xitrat (1%) hodc trong dung
dich Natri, Kali Tactorat 1% theo ti 1¢ theo ti 1¢ 49:1)
dé & nhiét do phong 10 phut, sau d6 cho 0,25ml thube
thir folin (1N) dem so miu vé6i bude song 660nm.

Mau ddi chang: liy 0,5 ml nuéc cat cho vao ng
nghiém, thém vao d6 2ml dung dich C va cac budc
tiép theo duoc tién hanh nhu mau thi nghiém.

Qua 3 lan lap lai thi nghiém c6 thé xay dung
duong hdi quy. Két qua dugc xir 1y theo phuong phap
thong ké thong thuong. V& db thi chuan biéu dién sy
phu thudc cua OD vé6i ham lugng protein.

Mau thi nghiém: Idy chinh x&c 0,5ml dich chira
protein voi ham luong thich hop cho vao ng nghiém,
thém vao d6 2ml dung dich C, lic déu dé yén trong 10
phat. Sau d6 thém vao hdn hop trong éng nghiém
0,25ml thudc thir Folin d4 pha loang 2 lan, lic déu va
dé yén trong 30 phat, mau vang cua hdn hop chuyén
sang mau xanh da troi va dat dén cudng do6 mau cuc
dai. Pem so mau cta hdn hop trén may do quang &
bude song 660 nm. Xac dinh dugc tri sb mat do quang
hoc (OD) cua dung dich nghién ctru. Po trén may 3
1an Iap lai va lay tri s6 trung binh. Dya vao dd thi
chuan, c6 thé xac dinh dugc ham lugng protein trong
mau nghién ciu.

2.3. Phuong phap xir ly s6 liéu

S6 ligu s& dwoc xir 1y, phan tich phuwong sai 1 nhan
t6 (One - way ANOVA) dung phan mém SPSS 20.0.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cua ty 1é phdi tron gitta EM va
enzyme

Két qua nghién ctru anh huong cua ti 18 phdi
tron enzyme Alcalase va ché pham EM BESTOT
NO2 téi chat luong phan bon dang nuée dugc thé
hién ¢ bang 1.
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Bang 1. Két qua nghién ciu dnh huong cua ti 1é phei trén enzyme va EM

CT Ty 18 phéi tron (%) Ham luwgng pro hoa tan (mg/ml)
1 1% +1,5% 71,55°
2 1,5% +1,5% 77,30°
3 2% + 1,5% 82,11°
4 1,5% + 1% 77,41°
3 1,5% + 2% 74,41°

Ghi cha: Cac ché trong cling mét cét biéu thi s sai khdc cé y nghia thong ké ¢ mikc a. = 0,05

Bang 1 cho thay viéc phdi tron enzyme va EM anh
huong rd rét téi hiéu qua thiy phan ba men bia cling
nhur t6i chi tiéu chat rdn hoa tan cua qua cdy dua luéi
AB. Viéc phéi tron hai loai enzyme va EM cho thay
ham luong protein hoa tan thu dwgc cao hon hin so
vé6i viéc dung tirng yéu t6 xac tac don 1é. Ta d& thiy
v6i CT3 két qua dat dwoc vuot troi hon ca so vai bon
cbng thuc con lai (81,11mg/ml). Nguoc lai CT1 cho
két qua thap nhat trong 5 CT (71,55mg/ml). Diéu nay
cho ta thdy ti I phdi tron ché pham EM va enzyme &

CT3 (EM 2% + 1,5% E) la thich hop nhét so véi cac
cdng thuc phdi tron khac. Tur tat ca nhitng nhan xét
trén chdng tdi lwa chon cong thic phdi tron EM 2% +
1,5% E dé ¢6 dinh cho céc thi nghiém tiép theo.

3.2.  Anh hwéng cia ti 18 nwéc bé sung

Sau khi lya chon dwoc loai ciing nhu ti 1€ st dung
enzyme va ché pham sinh hoc EM cho muc dich thuy
phan bd men bia thanh, ta tién hanh nghién cau tim ti
16 nudc bd sung thich hop théng qua ham lwong
protein hoa tan. Két qua thé hién & bang 2.

Bang 2. Két qua anh hweng cua ti 1é nueée b sung.

CT Ti 1€ nuwéc Mypy Ham lwong pro hoa tan (mg/ml)
1 1:2 78,87°
2 1:3 82,59°
3 1:4 77,22°

Ghi cha: Cac cha trong cting mét cét biéu thi s sai khdc c6 ¥ nghia thong ké & mike a. = 0,05

Duya vao két qua ¢ bang 2, khi thay ddi ti 18 nudc
bé sung thi hiéu qua thuy phan cua enzyme va ché
pham EM ciing thay d6i va déu khac nhau giira ca 3
cdng thac nghién ciru. Ham lugng protein hoa tan thu
dugc cao nhat & CT 2 la 82,59 (mg/ml) va thap nhat
v6i CT3 14 77,22 (mg/ml). Tur két qua nghién ctu trén,
ta lya chon CT2, vai ti 1& bd sung nguyén lidu/nuéc 1a
1/3 @& xay dung quy trinh san xuat phan bon dang
nu6ce tir ngudn nguyén lidu ba men bia.

3.3. Anh hwéng cia thoi gian @

Bi men bia dugc tién hanh thiy phan véi cac
thdng sé Vé ti 1¢ phéi tron enzyme va EM, ti 1é nudc
bo sung da dwoc t6i wu & cAc thi nghiém 1 va 2 trong
céc khoang thoi gian 7h, 8h, 9h. Sau d6 tién hanh phan
tich ham luong protein hoa tan. Két qua thu dugc thé
hién & bang 3.

Bang 3. Két qua nghién citu dnh hirong cua thoi gian u

CT Thoi gian (gio) Ham lwong pro hoa tan (mg/ml)
1 7 79,17
2 8 83,41°
3 9 83,09”

Ghi cha: Cac ché trong cling mét cét biéu thi si sai khdc cé y nghia thong ké ¢ mize o = 0,05

Qua bang 3, thoi gian thay phan ¢6 anh huéng taoi
ham lugng protein hoa tan. Nhin chung khi tdng thoi

gian thiy phan, ham lugng protein hoa tan thu dugc
tang. Ham luong protein hoa tan thu dugc ¢ CT2 va
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CT3 cao hon so véi CT1, nhung gitta CT2 va CT3 lai
khong co su khac biét & mic ¥ nghia o = 0,05, mac du
CT2 thoi gian thay phan dai hon CT3 1a 1 gio. Diéu
nay c6 thé giai thich 1a do trong thoi gian 8 gio lwong
co chat da dugc enzyme thay phan triét dé. Tir nhan
xét trén, dé giam thoi gian san xuat, tiét kiém duoc chi
phi, ta lya chon thoi gian thity phan ba men bia dé san
Xuit phan bon dang nuéc 12 8 gio.

3.4. Anh hwéng cha nhiét do

Dé xéac dinh duoc nhiét do u ché pham EM va thiy
phan b& men bia phu hop, tién hanh thiy phan nguyén
liéu trong diéu kién c6 dinh cac yéu té cong nghé da
xac dinh duoc ¢ cac thi nghiém 1,2 va 3 trong cac
nhiét d6 khac nhau lan luot la: 35°C, 45°C, 55°C. Sau
8h tién hanh do ham lugng protein hoa tan, thu duoc
két qua thé hién ¢ bang 4.

Bang 4. Két qua nghién ciru dnh hweng cua nhiét dé

CT Thoi gian (gio) Ham lwgng pro hoa tan (mg/ml)
1 35 79,47°
2 45 83,46°
3 55 83,23

Ghi cha: Cac cha trong cling mét cét biéu thi s sai khdc cé y nghia thong ké ¢ mike a. = 0,05

Dya vao két qua bang 4 ta thiy nhiét d6 ciing 1a
mot yéu t6 anh huong téi hiéu qua thay phan cua
enzyme va EM. Khi ting nhiét d§ thiy phan tir 35°C
t6i 45°C thi ham luong protein hoa tan thu dugc ting,
tuy nhién néu tiép tuc ting nhiét do 1én tsi 55°C thi
ham luong protein hoa tan thu dugc thay d6i khong
dang ké, khong co su sai khac biét véi cong thuc &
nhiét do 55°C, ham lugng protein hoa tan thu dugc
nam & khoang 83 mg/ml. Diéu nay cd thé cho ta thay,
nhiét do tdi wu cho su thuy phan cua enzyme Alcalase
nam trong khoang 45 °C, két qua nay ciing phu hop
v&i nghién cau cia tac gia Normah 1. va cong sy cong
b6 nam 2005 [5]. Tir két qua trén, ching tdi lva chon
nhiét d6 téi wu cho qua trinh thuy phan phan bén dang
nudéce tir ngudn nguyén liéu ba men bia 1a 45 °C.

3.5. Téi wu héa qua trinh thiy phan

Chung t6i sir dung phuong phap bé mat chi tiéu
theo thiét ké thi nghiém cua Box- Behnken véi ba bién
ba cap do. Cac sb liéu thu duoc tir dich thuy phan ba
men bia dugc xu ly trén phan mém Design- Expert 7.0
(Stat-Ease Inc, Minneapolis, USA) ANOVA dugc
ding dé danh gia két qua thu duoc. Tién hanh giai bai
toan t6i uu theo phuong phap “ham mong doi”. St
dung phan mém Design-Expert 7.0 dé tién hanh tbi wu
héa nham xac dinh duoc gia tri cua ba yéu t6 ma tai
d6 ham luong protein hoa tan 1a cao nhat [5]. Ap dung
phuong phap phan tich hdi quy céc sé liéu thyc
nghiém, thu dugc mé hinh da thuc bac hai thé hién
ham luong protein hoa tan:

Y=+83.44 +0.15%A + 0.38* B +0.74 * C - 1.08*A*B - 0.20*A*C - 0.30*B*C - 3.26 *A2 - 1.67 B2 - 0.85*C2

Trong d6 Y 1a ham lugng protein hoa tan trong dich thiy phén thu duoc.
Bang 5. Ma trdn thyic nghiém Box-Behken ba yéu té thiy phan ba men bia

Bién thuc Ham lwong pro

TN A B C hoa tan

(T¥ 18 nwéc bd sung) (nhiét dg) (thoi gian) (mg/ml)
1 2 35 8 77,64
2 4 35 8 79,17
3 2 55 8 80,02
4 4 55 8 77,22
5 2 45 7 77,83
6 4 45 7 79,47
7 2 45 9 79,59
8 4 45 9 80,45
9 3 35 7 79,17
10 3 55 7 81,09
11 3 35 9 81,36
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Bién thuc Ham lweng pro
TN A B C hoa tan
(Ty 1& nwéc bd sung) (nhigt d9) (thoi gian) (mg/ml)
12 3 55 9 82,18
13 3 45 8 83,35
14 3 45 8 83,47
15 3 45 8 83,45
16 3 45 8 83,46
17 3 45 8 83, 45

Dé danh gia mé hinh chiang toi sir dung phan tich ANOVA. Két qua phan tich ANOVA dugc thé hién qua

bang sau:
Bdng 6. Phdn tich phuwong sai ANOVA cua m6 hinh thzy phan ba men bia.
Nguén SS DF MS Chuan F Giatrip
Model 75,18 9 8,35 24,28 0,0002
A 0,19 1 0,19 0,55 0,4825
B 1,16 1 1,16 3,38 0,1086
C 4,35 1 4,35 12,65 0,0093
AB 4,69 1 4,69 13,63 0,0077
AC 0,15 1 0,15 0,44 0,5274
BC 0,37 1 0,37 1,08 0,3329
A2 44,62 1 44,62 129,71 <0,0001
B2 11,75 1 11,75 34,15 0,0006
oz 3,03 1 3,03 8,80 0,0209
Residual 2,41 7 0,34
Lack of Fit 2,40 3 0,80 330,33 0,0591
Sai s6 9.680E-003 4 2.420E-003
SS tong s6 77,69 16

SS: Tong phuwong sai; DF:Bdc tw do; MS: Trung binh phirong sai; Chuan F: Chudn Fisher; Residual: Phan dir;
“Lack of Fit”: Chudn danh gid d¢ khéng twong thich cuia md hinh véi thic nghiém.

Tir két qua phan tich ANOVA ta thiy gia tri x4c suat caa mo hinh P-value = 0,0002<0,05 do d6 mé hinh
dugc lya chon dé giai thich cho két qua cua thi nghiém, Lack of fit test c6 y nghia d6i voi mé hinh.




D.T.K.Hoa et al/ No.17_Aug 2020|p.54-60

o
gt

s
RS
DX

Ry
ottt
Uttt et
ettt

e
5 ety
o ’#%#ﬁ%%W%

Uttt totent

%%%ﬂhﬁq
l.,

B: nhiet do n=&> » A: nuoc bo sung C: thoi gian

@ (b)

Z 3
| R
gty
Wi o o trertyles
| B R
g ”W#%%th% ﬁk %2
iy ltnte et
XL B
XA 4
X
hty %
A XX

s
R
it oottty

S8
ot
e, 0y 0ty
QXA

AR

Qe

Q0
#Mﬂ
o

A nuoc bo sung C: thoi gian B: nhiet do

(©

Hinh 1. Bé mat ddp tmg ham heong protein hoa tan.

a) M6 hinh twong tac giira ty 1é nwéc bé sung va nhiér dg.
b) M6 hinh twong tdc giira ty |é nwéc bé sung va thei gian.
C) Mo hinh tuong tac giira nhiét do va thoi gian.

Phuong 4n t6t nhit dwoc dy doan ty 16 nuéc bd
sung la 3, nhiét do la 45,40°C, thoi gian la 8,14 gio
khi d6 ham lugng protein hoa tan dat 83,5347 mg/ml.

Két qua kiém tra bang thuc nghiém cho két qua
tuong ng.

2.00 4.00 35.00

nuoc bo sung = 3.00

77.22 83.46

protein = 83.5347

@ \\ B L 4

nhiet do = 45.40

55.00 7.00 9.00

thoi gian = 8.14

Desirability = 1.000

Hinh 2. Ham ky vong va diéu kién ti wu ¢ ham heong protein hoa tan

4. Kétlugn

Diéu kién thay phan dé thu ham lugng protein hoa
tan dugc xac dinh nhu sau: Nhiét d6 u la 45°C, ty 1é
nguyén liéu va nudc bd sung la 3, thoi gian thiy phan
la 8 giv. Ching tdi sir dung phuong phap bé mat chi
tiéu theo thiét ké thi nghiém ciia Box- Behnken voi ba
bién ba cip d6 cho phuong 4n tét nhit dwoc dy doan
nhiét d6 u 45,40°C, ty 1é nuéc bd sung la 3, thoi gian
thay phéan l1a 8,14 gio. Khi d6 ham luwgng protein hoa
tan dat 83,5347 mg/ml. Két qua kiém tra bang thuc
nghiém c6 do tuong thich cao. Két qua cua ching tdi

chi ra tiém ning sir dung ba men bia trong san xuét
phén bon dang long trong ndng nghiép.
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The aim of the research is to investigate factors that affect the hydrolysis of beer
fermentation residues by using commercial alcalase enzyme. These factors are the
appropriate mixture ratio between enzyme and Effective Microorganisms (EM), the
ratio of supplemental water, the temperature and the time of the incubation process.
The single-factor experiments revealed that the amount of soluble protein achived
was highest when these factors were EM 2% + E 1.5%, 1/3, 45°C, 8 hours
correspondingly. On the basis of investigating each factor affecting the hydrolysis
conditions, that the study showed that the mixture ratio of enzymes and EM, the ratio
of supplemental water, the incubation temperature, and the hydrolysis time were
strongly influencing factors to the hydrolysis process. By applying Box- Behnken
experiment design model, the optimal condition for the hydrolysis process of beer
fermentation residues was found, of which the mixture ratio of enzyme and EM was
EM 2% + E 1.5%, the ratio of supplemental water was 1/3, the incubation
temperature was 45°C and the incubation time was 8 hours.




