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Optimization of autolysis conditions for waste brewers yeast
Nguyen Thi Thanh Thuy, Ho Tuan Anh
Abstract

Treated brewers’ yeast is optimized for the autolysis conditions followed the Box-Behnken design. Derringer’s
desirability function is used for optimization of output factors. The results showed that the autolysis ability of waste
beer yeast depended on various factors, but the most important ones were temperature, composting time and pH.
The combined factors had very little or insignificant impact on the result, except the interaction between pH and
composting time caused reducing the dissolved substances. Under the optimum condition the ratio of yeast: water at
1: 3, stirring speed at 30 rpm, temperature at 52°C, pH at 5.8 and composting time in 22h, the percentage of protein
conveted to free amino nitrogen, of the protein transformed to dissolved form, and of the dry matter transformed
into extract were 41.3; 73.6 and 52.1%, respectively. The desirability value for all three target function was 94.3%.
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TUYEN CHON CHUNG VI KHUAN LACTIC CO KHA NANG
SINH ENZYME § - GALACTOSIDASE CHIU AXIT (pH 2 - 3)
Nguyén Hoang Anh', H6 Tuin Anh?

TOM TAT

Trong nghién ctiu nay, 82/265 chung vi khudn lactic dugc xdc dinh 14 sinh enzyme P -galactosidase bang phuong
phép nuoi cdy trén méi trudng thach c6 b sung X-gal. Trong dd, ching RGH7.1, RGH6.1, RGH8.8 sinh enzyme
B-galactosidase ngoai bao c6 hoat d6 cao nhit tuong ting la 685,95 U/L, 498,92 U/L va 492,23 U/L. B-galactosidase
cua ba chting nay déu c6 hoat d6 cao & pH 2 va 3 v6i hoat 6 tuong d6i tuong ting dao dong tit 74,32 - 83,16%, 86,49
- 93,24%. Hoat d¢ ctia B-galactosidase ctia ba chiing nay con trén 50% sau 4 gio u & pH 2 va 3, trong d6 chiing RGH
7.1 c6 d6 bén véi pH 2 va pH 3 t6t nhit, hoat d6 con lai sau 4 gig 0 tuong ting la 50,01% va 65,14%. Két qua cua
nghién ctiu nay chi ra rdng enzyme B-galactosidase ngoai bao tit ching RGH 7.1 ¢6 tiém nang 16n ting dung trong
cong nghiép ché bién siia khong lactose, ciing nhu vién nang udng chiia enzyme 3-galactosidase bén & pH 2 va 3

cho nguoi khong dung nap lactose
T khoa: Vi khuén lactic, B-galactosidase, bén pH

I. DAT VAN PE

Enzyme P-galactosidase con dugc goi la lactase,
la enzyme xtdc tac cho qua trinh thay phan lactose
thanh glucose va galactose (Davail ef al.,1994). Nho
kha ndng phan giai lactose ma B-galactosidase dugc
sti dung nhiéu trong cong nghiép san xudt cac san
phidm ti stta d€ gidm ham lugng lactose, mot thanh
phan chinh trong sfia ma phan 16n nguoi truéng
thanh dung nap rat kém va déc biét mét s6 it nguoi
16n ké ca tré so sinh ¢é di ung manh véi dudng
lactose (Jarveld et al., 2009). B-galactosidase dugc bd
sung vao qua trinh san xudt bo stia d€ tranh sy két
tinh lactose va taing do ngot ctia san phdm, cai thién
cdc chic ning cta cac san phim tu stia. Ngoai ra,
trong y dugc chung dugc st dung hd trg tiéu hoa
cho nhiing ngudi c6 kha nang hap thu lactose kém

(Nakayama and Amachi, 1999). Kha ndng chiu pH
acid déng vai tr6 quan trong trong qud trinh thay
phan lactose & cic san phdm ché bién va san phim
stia 1én men. B-galactosidase c¢6 kha ning hoat dong
& pH acid trong san xudt siia chua va phomat sé lam
tang qua trinh acid héa, lam giam kha nang dong dac
clia stia chua va ting toc d¢ phat trién céu truc va
huong vi cho phomat (Parmjit S Panesar et al., 2010).
B-galactosidase c6 thé tim thdy & dong vat, thuc vat,
nidm men, ndm moc va vi khuén (Lé Xuin Phuong,
2001). Trong d6, enzyme thu nhén ti vi khuin uu
viét hon ca vi vi khuan cé sinh khéi nho, sinh san
nhanh, nhung ti I¢ enzyme trong t€ bao 16n. Mit
khéc, moi trudng dinh dudng dé€ nuoi cdy vi khuin
lai ré tién, dé kiém nén quy trinh san xuft ché phim
enzyme kha dé dang, hiéu sudt thu héi cao va it tén
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kém (Ngb Xuan Manh va ctv., 2005). Trong cac loai vi
khudn dugc nghién ctiu va san xudt p-galactosidase,
vi khuén lactic dang rdt dugc quan tdm vi ngoai
cac uu diém trén vi khuén lactic con ¢6 nhiing dic
tinh rat can thiét nhu: La vi khuén rét an toan trong
thuc phim; dugc st dung thudng xuyén trong thuc
phdm ctia con ngudi (stia chua, dua mudi,...); dé tim
kiém hon so v6i nhiéu loai vi khuén khac; dé dang
tim dugc p-galactosidase. Cho dén nay, da c6 mot s6
nghién ctiu vé enzyme P-galactosidase tii mot s6 vi
khudn lactic (Splechtna et al., 2006; Hsu ef al., 2005).
Tuy nhién, cac nghién ctiu vé enzyme B-galactosidase
ttt vi khudn lactic c6 hoat tinh cao va bén ¢ pH axit
thip van con rat han ché.

Tu nhiing co s& trén, nghién ctu nay dugc thuc
hién v6i muc tiéu tuyén chon dugc chiing lactic sinh
enzyme [-galactosidase bén acid (pH 2 va 3), lam co
s& cho tng dung vao viéc ché bién cac san phim tu
stia, cac vién nang enzyme udng cho ngudi khong
dung nap dugc lactose.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién citu

B¢ suu tdp 265 chung vi khuén lactic da dugc
phan lap c6 trong ngén hang chiing giong ctia Khoa
Cong nghé thuc phdm, Hoc vién Nong nghiép
Viét Nam dugc st dung dé tuyén chon chung sinh
enzyme [3-galactosidase c6 hoat d0 cao va bén & pH
2 vapH 3. Cac chling c6 ngudn goc tu siia bo tai cac
nha mdy siia, stia nguyén chét 1én men, bap cai muoi
chua, cai be mudi chua, rudt ga ho, rudt ga ri, nude
thai chuong bo, 6ng nudc thai nha mdy sia, dat xung
quanh chuéng bo & cac vung khac nhau.

2.2. Phuong phap nghién ctiu

2.2.1 Phuong phdp tuyén chon ching vi khudn
lactic sinh enzyme B-galactosidase

- Chung vi khuén lactic sinh enzyme f-galactosidase
dugc tuyén chon biang phuong phép nudi cdy trén
moi trudng thach MRS c6 bd sung X-gal theo Toru
Nakayama va Teruo Amachi (1996) dugc tom tit
nhu sau:

Nguyén tic: f-galactosidase thuy phan X-gal
hinh thanh san phdm két thia mau xanh da tréi kiéu
indigo. Vi véy, vi khudn duong tinh v6i enzyme nay
sé tao khudn lac mau xanh khi nu6i cdy trén moi
trudng dia thach b6 sung chi thi X-gal va lactose.

- Xac dinh kha ning sinh enzyme B-galactosidase
bing phuong phdp ciy chdm diém trén dia thach.
Moi truong MRS duge hdp vo trung va lam ngui,
sau d6 bd sung 60 ul X-gal néng do 20 mg/ml va 10 pl
IPTG 0,1M trén mdi dia, chang déu. Dia cdy vi sinh
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vit dugc dua vao ti nudi cdy & nhiét do 37°C, trong
diéu kién t6i. Kiém tra két qua sau24 h, 48 hva 72 h.

2.2.2. Phuong phdp nuéi cdy ching vi khudn lactic
dé thu enzyme B-galactosidase

Chung vi khuén lactic dugc nuéi cdy trong moi
trudng MRS 1ong c6 bd sung lactose dugc tién
hanh theo phuong phép ctia Nguyén Lan Ding va
cOng tac vién (1978) va dugc tom tat nhu sau: Tiép
giong 1% tli 6ng nghiém da hoat héa vao binh tam
gidc chia moi truong MRS c6 bd sung 1% dudng
lactose da hap khtt trung & 121°C trong 15 phut va
nudi cdy & 37 °C, lac 200 vong/phut trong 24h. Tién
hanh 1i tdm 6000 vong/phit & 4°C trong 20 phit,
gan 14y phan dich néi, c6 ddc 10 14n bdng mang c6
déc co kich thude 10 kDa dugc st dung nhu 1a dich
enzyme ngoai bao, phan sinh khéi dugc st dung dé
pha v t€ bao thu dich enzyme néi bao nhu mo6 ta
bdi Nguyen va cdng tac vién (2012). Dich enzyme
ndi bao va ngoai bao dugc bdo quan & 4°C dé€ xic
dinh hoat d6, anh hudng cua pH dén hoat d¢ va do
bén ctia enzyme.

2.2.3. Xac dinh hoat d¢ ciia B-galactosidase ngoaqi
bao va néi bao

Hoat d¢ ctia -galactosidase xac dinh bang cach st
dung o-nitrophenyl-p-D-galactopyranoside (0NPG)
lam co chdt nhu mé ta bdi Nguyen va cdng tdc vién
(2006), mo ta nhu sau: phan ting enzyme - co chat
dugc bat ddu bang cach thém 20 uL mau enzyme
dugc chuin bi nhu 6 muc 2.2.2 vao 480 pL 22 mM
oNPG pha trong dém 50 mM phosphate pH 6,5, sau
dé 1 trong 10 phut & 30°C, t6¢ d6 14c 600 vong/phut.
Phan ting dugc diing bang cach cho thém 750 pl 0,4
M Na,CO,, o-nitrophenol (oNP) tao ra dugc xdc
dinh bang cach do d6 hép thu & 420 nm. Mot don
vi hoat d¢ ctia B-galactosidase dugc dinh nghia la
lugng enzyme giai phdong 1 pumol oNP / 1phat trong
cac diéu kién phan ting nhu trén.

2.2.4. Anh huéng ciia pH 2, pH 3 dén hoat dé va dé
bén ciia enzyme B-galactosidase

Anh huéng ctia pH 2, pH 3 dén d6 bén ctia
enzyme P-galactosidase dugc xac dinh theo phuong
phap ctia Nguyen va cong tac vién (2012), nhu sau:
dich enzyme [-galactosidase tho dugc @ trong dém
Britton robinson & pH 2 va pH 3, nhiét d6 30°C. Tai
cac thoi gian u khac nhau, enzyme ldy ra dé xac dinh
hoat do con lai (theo phuong phdp moé ta & muc
2.2.3). D6 bén pH cta enzyme dugc xac dinh bang
cach so sanh % hoat d¢ con lai clia enzyme tai thoi
diém do véi thoi diém bat dau .
2.3. Thoi gian va dia diém nghién ctiu

Cac thi nghiém dugc tién hanh ti thang 1/2017 -
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thang 5/2017 tai phong thi nghiém Trung tdm Khoa
hoc va cong nghé thuc phdm, Khoa Cong nghé thuc
phdm, Hoc vién Nong nghiép Viét Nam.

II1. KET QUA VA THAO LUAN

3.1. Két qua sang loc cac chung lactic c6 kha nang
sinh enzyme f-galactosidase

Thuc hién theo 2.2.1, cac ching vi khudn lactic
dugc st dung dé€ tuyén chon chung sinh enzyme
B-galactosidase bang phuong phdp nudi ciy trén
dia thach c6 b8 sung X-gal. Két qua thé hién mau
xanh trén dia thach (minh hoa & hinh 1) chi ra
rang 82/265 chting vi khuén lactic ¢ kha néng sinh
enzyme [-galactosidase (Bang 1).

Bang 1. Két qua xac dinh kha nang sinh
p-galactosidase ctia cac chiing vi khudn lactic trén moi
trudng thach bs sung X-gal

., Téngsé Tong so
M Ki ) . 5 L2
Ngudn ., changvi| ching cé kha
STT A hiéu e < .
phén lap A khuin | néngsinh B-
mau . .
lactic | galactosidase
| Sus} bo,tal ) ST 2% 9
nha may stia
) Sui nguyen SB 33 9
chét [én men
3 Bap cai muoi BA 33 16
chua
g Cdibemudi = pp 23 15
chua
5 Rudtgahé RGH 29 9
6 | Ruotgari RGD 20 3
5 Nu?"c tha} NT 39 9
chudéng bo
Ong nudc
8 thainhamdy ON 29 9
stia
bit xung
9 | quanh b 33 3
chuéng bo

Hinh 1. Két qué kiém tra kha néng sinh enzyme
p-galactosidase cia ching vi khuén lactic RGH 7.1
trén moi truong cé chia X-gal

Cac chung RGH 6.11, RGH7.1, RGH8.8, BE1.9,
BE3.2, BA3.2, ON3 xuit hién mau xanh ddm va
s6m nhit sau 24 gid nudi cdy dugc st dung dé€ xac
dinh hoat tinh enzyme p-galactosidase ndi bao va
ngoai bao.

3.2. Xac dinh hoat d9 cua enzyme (3-galactosidase
ctia vi khuén lactic

Két qua xac dinh hoat do p-galactosidase ctia 7
chung vi khudn lactic xudt hién mau xanh ddm sau
24 gid nuoi cdy dugc thé hién & bang 2.

Bang 2. Hoat d0 p-galactosidase ngoai bao
ctia 7 chiing vi khudn lactic

Hoat Hoat

. do cua do cua Tong
STT lT o enzyme enzyme  hoat d)

chung ngoai bao | néi bao (U/L)

(U/L) (U/L)
1 BE1,9 121,3 46,32 167,62
2 BE3.2 75,9 18,69 94,59
3 BA3.2 170,7 36,42 207,12
4 RGH6.11 498,92 23,56 522,48
5 RGH?7.1 685,95 34,85 720,80
6 RGH8.8 492,23 45,89 538,12
7 ON3 50,43 17,06 67,49

Két qua bang 2 cho thay: Ca 7 chung déu c6 hoat
tinh enzyme noi bao va ngoai bao. Tuy nhién, hoat
tinh ctia enzyme ngoai bao cao hon nhiéu l4n so
v6i ndi bao, trong d6 hoat d6 enzyme ngoai bao cua
chung RGH7.1, RGH6.11, RGH8.8 cao nhit tuong
ungla 685,95 U/L, 498,92 U/Lva492,23 U/L. Két qua
nay tuong dong véi két qua ciia Maurya va Padalia.,
2016, khi nghién ctiu san xuit 3-galactosidase ngoai
bao ti vi khudn Lactobacillus acidophilus, hoat d
cta enzyme la 671 U/L. Céc chting con lai ¢6 hoat do
enzyme ngoai bao dao dong trong khoang tii 50,43
U/L - 170,7 U/L. Hoat d6 ctia enzyme noi bao thép,
chi ttt 17,06 U/L - 46,32 U/L.

Cac chung RGH7.1, RGH6.11, RGHS8.8 dugc

tuyén chon d€ st dung cho nhiing nghién ciiu
tiép theo.
3.3. Xac dinh anh hudéng cta pH 2 va 3 t6i hoat d¢,
do bén cua p-galactosidase tui ching vi khuén lactic
3.3.1. Xdc dinh dnh hudéng ciia pH 2, pH 3 dén hoat
do cia enzyme

Cac chung RGH7.1, RGH6.11, RGH8.83 ¢6 hoat
do enzyme cao dugc dung dé€ xdc dinh anh hudng
ctia pH 2 va pH 3 dén hoat d6 ctia enzyme. Két qua
thé hién & bang 3.
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Bang 3. Két qua xac dinh anh hudng
cua pH 2, pH 3 dén hoat do cia enzyme

Ten Hoat d({/ pH

ching Hoat o H=6,5 pH=2 pH=3
tuongdsi PP PH=2 PH=

Hoat do
o 498,92 | 376,7 | 431,5

(U/L)

RGHOIL
oatdo 100 755 8649

tuong doi (%)

Hoat 30
Sy 685,95 | 509,80 626,34

(U/L)

RGH7L

oat d6
tuong d6i (%) 100 74,32 | 91,31

Hoat d0
co 492,23 | 409,3 459

(U/L)

RGHSS
oatdo 100 83,16 93,24

tuong daéi (%)

Két qué thé hién cho thay ca ba chung RGH6.1,
RGHS8.8, RGH7.1 déu c6 hoat tinh cao 6 pH 2, pH 3
v6i hoat 46 enzyme tuong ddi tuong ting dao dong
tu 74,32 - 83,16%, 86,49 - 93,24%. Trong do, chung
RGHS.8 c6 hoat d¢ tuong doi cao nhat & pH 2 va pH
3 tuong ting la 83,16% va 93,24%.

3.3.2. Xdc dinh do bén cua B-galactosidase tai
pPH2, pH 3

Céc két qua nghién ctiu d6 bén 6 pH 2 va pH 3
ctia enzyme [P-galactosidase dugc thé hién & hinh 2.
Phan tich cac gia tri dat dugc cho thdy, enzyme
B-galactosidase cua chang RGH6.11, RGH?7.1,
RGH.8.8 déu bén sau 4 gio ¢ pH 2 va pH 3. Sau 1 gio
dau thi hoat d¢ clia enzyme P-galactosidase & pH 2
va pH 3 van con khé cao tuong ting 14 78,84 - 84,21%
va 81,20 - 90,02%. Sau 2 gi¢ thi hoat d6 tuong doi
cta enzyme & pH 2 va pH 3 con lai tuong tng la
52,32 - 62,26% va 69,57 - 82,68%. Sau 3 gio hoat do
tuong doi ctia enzyme & pH 2 va pH 3 giam khong
nhiéu so v6i & thoi diém 2 gid, tuong ting la 52,45 -
57,74%. Sau 4 gio thi hoat d¢ tuong do6i ctia enzyme
& pH 2 va pH 3 con lai tuong ting 1a 50,12 - 54,16%
va 51,05 - 65,14%.

Theo cong b6 khoa hoc ctia Bo Y té, kha ning
tiéu hda thtc an trong da day tu 3 dén 4 gio. Sau
khoang thoi gian 4 gi¢ enzyme [B-galactosidase ctia
ching RGH?7.1 van duy tri hoat d6 65,14%, & pH 3
va 50,01% & pH 2 so v6i ban dau. Két qua ctia nghién
ctu nay chi ra rang c6 thé st dung chung vi khuin
lactic RGH7.1 d€ nghién ctiu, san xuit enzyme
B-galactosidase, ting dung enzyme trong san xudt
thuc phdm khong lactose.
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IV. KET LUAN

batuyén chon dugc chungvikhuénlacticRGH7.1
phan l4p ti rudt ga ho sinh enzyme B-galactosidase
ngoai bao cao (685,95 U/L). Enzyme nay c6 hoat d
caovabén & pH 2 va pH 3, sau 4 gié 1 & pH 2 va pH
3 hoat d0 tuong d6i ctia enzyme con lai tuong ting la
50,01% va 65,14%. Két qua nay chi ra rang enzyme
beta-galactosidase tii ching vi khudn Lactic RGH7.1
6 tiém nang Ging dung trong ché bién sita va cac san
phidm tli stta, cic vién nang enzyme udng cho ngudi
khong dung nap dugc lactose.
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Selection of lactic acid bacteria producing acidic tolerant
enzyme [-galactosidase (pH 2 - 3)
Nguyen Hoang Anh, Ho Tuan Anh
Abstract

In this study, 82/265 strains of lactic acid bacteria were determined to produce -galactosidase by using agar plate
supplemented with X-gal. Of which, strains RGH7.1, RGH6.1, RGH8.8 produced extracellular p-galactosidase with
the highest enzyme activity, 685.95 U/L, 498.92 U/L and 492.23 U/L, respectively. B-galactosidase of these three
strains had high activity at pH 2 and 3 with their relative activity was from 74.32 - 83.16%, 86.49 - 93.24%. In
addition, residual enzyme activity was still remained over 50% after 4 hours of incubation at pH 2 and 3. Among
them, -galactosidase from strain RGH7.1 was the best in terms of stability at pH 2 and 3 after 4 hours of incubation;
residual enzyme activity was remained 50.01% and 65.14%, respectively. Results of this research indicated that
extracellular B-galactosidase of strain RGH7.1 was promising one which could be applied in free lactose milk
production and capsules containing of 3-galactosidase with stability at with pH 2 and 3 for intolerant lactose people.

Key words: Lactic acid bacteria, B-galactosidase, pH stability
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CAI TIEN CONG NGHE SAN XUAT CHE PHAM NAM XANH
Metarhizium anisopliae DE PHONG TRU RAY NAU HAI LUA
Tran Van Huy', Pham Vin Nha', Nguyén Thi Nga',
Nguyén Manh Cuéng?, Va Xuan Trung? Pham Viét Hong?,
Lé Thi Thu Hién’, Nguyén Trudng Phi’

TOM TAT
Ché phdm sinh hoc ¢6 nguén gdc tii ndm xanh Metarhizium anisopliae c6 nhiéu tiém nang trong phong trii rdy
néu hai lda. Tuy nhién, d€ phat trién thuong mai hoa trén thi truong, san phdm cin phai cai tién vé tao dang sti dung.
Trén co s§ nghién ctiu ky thuét tdch bao ti tinh bing hop ray véi mat ray 200 pm, b8 sung bi sit kich thuéc 10 mm,
da thu dugc lugng bao ti tinh 16n va it tap chét va da phoéi tron bao ti tinh v6i chat phu gia PG1 tao dang bot thim
nudc. Ché phdm dang mai bao gém bao tii tinh khiét cong chit phu gia PG1, c6 ham lugng bao ti cao trén 10'°bt/g,

! Vién Bao vé thuc vat; > Trung tim Ung dung Khoa hoc va Cong nghé Nam Dinh
3 Cuc Ung dung va Phat trién Cong nghé
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