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TOM TAT

S-glucan la mot nhom polysaccharide phé bién trong nhiéu lodi vi sinh vdt, ndm va thiec
vdt, nhdn dwge nhiéu sy chii ¥ vé hoat tinh sinh hoc. f-glucan dwoc biét dén véi nhiéu loi ich cho
site khée ciia con nguwoi va dong vit diege mé td trong hon 50 nam qua. Cac nghién citu cho biét
vé f-glucan ¢ trong thanh té bao ciia ndm men bdnh mi phé bién va men bia Saccharomyces
cerevisiae. Nghién ciru nay khdo sat quy trinh tach chlét ba nam men bia dé thu nhan ché phiam
S glucan Ba phwong phdp dé tach chiét f-glucan tir té bao S. cerevisiae dwoc dé xudt trong bai
bao va phwong phap sinh hoc bé sung enzyme protease thich hop nhdt cho qud trinh tach chiét.
Mot s6 diéu kién ciia phirong phdp sinh hoc bé sung enzyme protease sau dé da dwoc xdc dinh
nham muc dich thu nhén p-glucan 16t nhat dwoc ghi nhdn qua nghién curu nay nhu sau: Nhiét do
rita bd ndm men thich hop 90°C/1 Ophiit, nong dg enzyme protease tham gia phan g 0,5%, thoi
gian xir Iy enzyme la 6 gio, nong dé NaOH la 1M, nhiét dg va thoi gian xir Iy NaOH: 90°C trong
1,5 gio, ty 1é acetone xir Ij/cdn nam men la 4:1. Tir 1000g bd men bia twoi chiing t6i dd thu dwoc
23,12g san pham giau - glucan véi ham leong p-glucan lén dén 85%.

Tir khéa: f-glucan, Saccharomyces cerevisiae, bd ndm men bia, protease.
ABSTRACT

S-glucan are widespread polysaccharides in microorganisms, mushrooms and plants. They
have received much attention with respect to their biological functions. Numerous benefits for
the health of humans and animals have been described for more than 50 years. One readily
available source for p-glucan is the cell wall of the common baker’s and brewer’s yeast
Saccharomyces cerevisiae. This study surveyed the isolation process to obtain yeast p-glucan
products. Three methods for p-glucan isolation from Saccharomyces cerevisiae cells are
proposed in this paper and the biological method using protease was the most suitable for the
isolation process. Next, some experiments have been done in order to determine the appropriate
conditions for the isolation process. The results were as follows: hot water extraction: 90°C/10
minutes, protease concentrations: 0.5%, enzyme processing time: 6 hours, NaOH concentration
1M, temperature and NaOH treatment time : 90°C for 1.5 hours, processing rate of acetone/
yeast residue: 4:1. From 1,000g residue obtained 23.12g fresh yeast p- glucan product with a p-
glucan content of up to 85%.

Keywords: s-glucan, Saccharomyces cerevisiae, Spent breewr’s yeast slurry.

1. Gi6i thiéu B-glucan c6 trong ngii cdc, nAm, vi sinh vat.
Trong d6, B-glucan cia nim men c6 ciu trdc
phéan nhanh va cé mach chinh hinh thanh ttr lién
két B (1,3) cuia cac phan tir glucose, cac mach
nhénh tao nén nho lién két B (1,6). Tur nhiing
nim 1990, My da nd lyc nghién cau beta

B-glucan dugc biét nhidu véi vai trd cua
mét chat dap ung sinh hoc trong céc liéu phéap
tri ung thu tir nam 1980, Nhat 1 nudc dau tién
dugc st dung PB-glucan véi chuc nang do.
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glucan tir nAm men nhu mot mot chat dap ung
sinh hoc vai vai tro khang viém.

C0 rat nhiéu cac nghién ctru da va dang
duogc tien hanh trén thé gigi nham thu nhan
duogc B-glucan cé do tinh sach cao.

B-glucan c6 thé thu nhan t té bao
Saccharomyces cerevisiae bing cach ding
kiém nhu cic nghién ctu cia Huang (2008)
hay Marinescu (2009), phuong phap nay dé
thuc hién, tuy nhién do ding NaOH néng do
cao s& anh huéng cau trdc san pham ciing nhu
gay 6 nhiém moi truong.

Nham han ché cac nhuge diém trén, qué
trinh sinh hoc, trong d6 bao gdm tu phan sinh
hoc va enzyme dugc st dung dé phan tach
B-glucan. Cac enzyme su dung chu yéu la
enzyme thuong mai nhu nghién ctu cua
Freimund (2003) dung enzyme savinase cua
Novo-Nordisk hay nghién cau cua Liu (2008)
da tién hanh so sanh kha ning hd tro thu nhan
B-glucan tir S. cerevisiae bang 4 loai protease
thwong mai khéac nhau va rat ra két luan ring
protamex cta Novozyme cho san pham c6
ham lugng B-glucan cao nhat 93,12%

Nghién ctu khac cua Javmen (2012), tac
gia da toi wu hoa diéu kién pha mang té bao
gilp thu nhan p-glucan cua enzyme tu
Actinomyces rutgersensis 88, két qua cho thay
thoi gian @ 6 gio cho hiéu qua tét nhat.

Ngoai ra, nguoi ta con két hop ca
phuong phap sinh hoc va héa hoc nhiam ting
hiéu suat thu hoi ma khong lam giam chat
lrong B-glucan nhu nghién ctru cua Zechner-
Krpan (2010).

Trong nudc ta hién nay, cac nghién ctiu
vé B-glucan chir yéu la ung dung hoat tinh sinh
hoc cua no trén cac loai vat nudi hay thuy san;
chua c¢6 nhiéu nghién ctu tinh sach hay thu
nhan B-glucan tir cAc nguén nhu nam, thuc vat
bac cao hay vi sinh vat.

Nam 2013, nhém téc gia Tran Minh Tam
tai Pai hoc Bach Khoa TP.HCM da c¢6 mét trong
nhitng nghién ctru dau tién vé tinh sach B-glucan
tir b4 men bia S. cerevisiae vai su két hop giita
phuong phap enzyme va hda ly (siéu am).

Tur cé4c tién dé trén, nhém nghién cau
ching toi tién hanh nghién cau so sanh kha

ning thu nhan B-glucan tir S. cerevisiae bing
cac phuong phap hoa hoc, sinh hoc (tu phan va
enzyme) nham tim ra phuong phap phu hop
nhit va xac dinh cac diéu kién tdi wu cho
phuong phap duoc chon.

2. Vat liéu va phwong phap nghién ctru
2.1. Vat ligu nghién caru

B4 nim men bia Saccharomyces cerevisiae
duogc str dung trong nghién cau nay do cong ty
bia Hoang Long (Binh Duong) cung cap.

Enzyme protease thu nhan ti Bacillus
subtilis (tr PTN Sinh Hoa-Truong DH KHTN
- Bai Hoc Quoc Gia TP.HCM).

2.2. Phwong phap nghién curu

Dya trén cac phuong phap nghién cuu
trudc day ching t61 da dua ra 3 phuong phap
tach chiét beta glucan dy kién bang hda hoc va
sinh hoc.

Phuwong phip 1 (Al): Téach chiét
B-glucan bang phuong phap héa hoc.

B4 nam men bia — Rira bd véi nudc vo
khuan — Xur Iy véi NaOH 3% — Ly tam thu
can — Xu ly NaOH IM — Ly tam thu cdn —
Xtr 1y acetone — Rira ethanol — Thu B-glucan.

Truéc khi thuc hién qua trinh tach chiét
bang phuong phap hoa hoc, bd nim men bia
dang sét thu dugc tir nha may bia, nam lai
trong c4c thing 18n men va cac ham chira sau
khi Ién men chinh va Ién men phu dugc dem
rira v6éi nude theo ti 16 nAm men/nudc 1a 1/3
(w/w), rdi dé ling trong 5 gid va gan bo phan
nuéc bén trén. Tiép theo, sinh khdi nim men
dugc dem di xir ly voi NaOH 3% nham phé vé
thanh té bao rdi ly tdm thu can loai bo nhiing
thanh phan c6 thé hoa tan. Tiép tuc xu ly can
véi NaOH 1M loai bo protein va nhirng thanh
phan cd ban chat protein bj hoa tan trong kiém
lodng, ly tam thu can xir ly tiép voi acetone
nham loai bo lipid va loai bt nuée ra khoi
B-glucan. Tiép sau do, rira con loai bo nhiing
thanh phan tap cin tan trong con va siy khd
san pham dén khi c6 mau vang nhat la ché
pham B-glucan.

Phwong phép 2 (A2): Téch chiét
B-glucan bang phuong phap tu phan.
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B4 nim men bia — Rura b véi nuéc vo
khuan — Tu phan — Ly tdm thu cin — Xu ly
NaOH 1M — Ly tam thu can — X ly acetone
— Rira ethanol — Thu B-glucan.

Phuong phap 2 nay dugc chung toi dua
ra cling gidng véi phuong phap 1 chi khac l1a
b4 ndm men bia sau khi dugc dem di rta véi
nuéc vO khuan thi mang di tu phan véi nhiét
do, thoi gian va pH thich hop tao diéu kién cho
enzyme c0 san trong té bao phat trién pha hay
té bao, sau do6 ly tam thu can va tiép tuc xu ly
V&1 cac bude nhu quy trinh da néu trén.

Phwong phip 3 (A3): Téch chiét
B-glucan bang phuong phap sinh hoc cd bo
sung protease.

B4 nim men bia — Rura ba véi nudc vo
khuan — Xur Iy protease — Ly tdm thu cin —
Xu ly NaOH 1M — Ly tam thu can — Xt ly
acetone — Rira ethanol — Thu B-glucan.

O phuong phap 3 nay dugc ching toi
dua ra cling giéng véi phuong phap 1 va 2 chi
khac 13 bd ndm men bia sau khi dugc dem di
raa véi nuéc vo khuan sé duoc xir ly voéi
protease ¢ nhiét do va thoi gian thich hop roi
mang di ly tdm thu cin va tiép tuc xir ly céc
bude nhu quy trinh.

2.3. Cac phwong phap phdn tich
2.3.1. Hiéu sudt tach chiét p-glucan:
H% = (Khdi lugng B-glucan thu nhan /

khéi lugng nAm men kho) x100%
2.3.2. Xdc dinh ham luong f-glucan:

Can chinh xac 1-2g mau p-glucan,
nghién nhuyén trong céi stt. Sau d6 cho thuy
phan trong dung dich H,SO, 15% ty 1€ 1:1
trong 24 gio. Sau 24 gio loc thu dich bo ba,
tiép d6 thém 3 giot methyl d6 va trung hoa tir
tir bing NaOH 5% cho dén khi xuat hién mau
vang nhat. Sau dé cho hén hop vao binh dinh
murc 100ml dinh muc t6i vach va lac déu. Lay
dung dich mau chia dwong kha cho vao
burette. Cho vao erlen 10ml dung dich
KsFe(CN)s 1% va 2,5ml dung dich NaOH
2,5N. Dun s6i va chuén do ngay trén bép bang
dung dich mau da xu ly tir burette, cho ting
giot mét lic manh. Dung dich ban diu 6 mau
vang chanh cua kali ferrycyanure. Diém dimng
chuan do xac dinh khi mau vang chanh bién
mét, dung dich trong sudt khdng mau khoang
30 gidy roi chuyén sang mau vang rom rat nhat
cua ferrocyanure.

3. Két qua nghién ciru

3.1. Khdo sat dnh huwong ciia cic phwong
phdp déen qua trinh tach chiét g- glucan

Chlng tdi bé tri thi nghiém véi 3 phuong
phap da duoc néu ¢ phan vat liéu va phuong
phép nghién cau, hiéu suat thu hoi va ham
lugng B-glucan trong mau xac dinh thdng qua
ham lugng B-glucan duoc thé ¢ hién ¢ Bang 1.

Bang 1. Higu suat thu hdi va ham lweng B-glucan é cac phwong phap tach chiét khac nhau

Phuong phap tach chiét Hiéu sut thu hoi (%) | Ham luong p-glucan (%)
Phuong phép héa hoc 6,81 48,43
Phuong phép sinh hoc ty phan 8,79 28,70°
Phuong phéap sinh hoc b6 sung enzyme protease 9,252 77,93°

Ghi chi: Céc sé trong ciing mét cér duoc ky hiéu cling mét chiz cai khdng khéc biét ¢ mirc

vy nghia a=0,05.

Ham luong B-glucan thu & nghiém thac
xt Iy ¢ b sung enzyme protease la cao nhat
(Bang 1). Thanh té bao ndm men duoc ciu tao
chu yéu tir B-glucan, mannan, protein, lipid va
mét lwong rat nho chitin,... Protease s& thuy
phan nhitng lién két protein pha v& té bao giai

phong t6i da cac chat c6 trong thanh té bao
gilp qua trinh tach chiét va tinh sach dién ra
dé dang hon. Trong phuong phap hoéa hoc,
kiém 12 mot chat hoa hoc cé kha nang oxy hoa
manh giGp phé& hay nhiing lién két, pha v cau
trdc té bao nhung cho két qua hiéu suat thu hoi
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va ham lugng B-glucan déu thip hon phuong
phap thay phan bing protease & do tin cay
95%. Vi phuong phéap sinh hoc ty phan dya
vao nhitng enzyme ndi bao co san trong ban
than nam men, enzyme ndi bao nay ciing cd
kha ning phan huy thanh té bao nhung két qua
khong cho ham luong B-glucan cao nhu
phuong phap thiy phan bd sung protease.

Vi vay phuong phép sinh hoc bd sung
protease duoc cho 14 toi wu nhat cho quy trinh
tach chiét phi hop véi quy md phong thi
nghiém, d& thuc hién, khdng anh huéng dén
mdi trudng, cho san pham cé do tinh sach cao
hon 2 phuong phap con lai.

3.2. Khdo st Cac yéu té anh huéng dén
qua trinh tach chiéer p-glucan bang phuwong

phép sinh hec bé sung protease

Nham chon lya dugc théng s6 tbi uu cho
quy trinh tach B-glucan bang phuong phap
sinh hoc bd sung protease, ching tdi tién hanh
céc thi nghiém khao sat cac théng sb quy trinh
nhu: nhi¢t do rira bd ndm men, ndéng do
protease bo sung, thoi gian xu ly mau véi
protease, néng do - nhiét do - thoi gian xu ly
NaOH va ty Ié aceton rira mau.

3.2.1, Khao sat ’dnh huwong cua nhiét d‘é
rea ba nam men déen qua trinh tach chiet
S-glucan

Chung tdi tiép tuc khao sét sy anh huong
cta nhiét do rira ba nAm men dén hiéu suit va
ham lugng B-glucan thu dugc. Hai gié tri nhiét
d6 dwoc khao sat 1a 30 va 90°C.

Bang 2. Anh hwéng cia nhiét dd rira bd nAm men dén qua trinh tach chiét p-glucan

Nhiét d9 rira ba nAm men

Ham lwgng B-glucan (%o)

Hiéu suat thu hoi (%)

30°C

68,26°

5,60

90°C

88,39°

4,71™

Ghi chu: C4c sé trong cling mét cét duroc ky hiéu cing mét chi cai khdng khac biét ¢ murc

vy nghia a=0,05.

Két qua trong Bang 2 cho thdy khi ba
nim men bia dugc xu ly bang nudc néng cho
quéa trinh tach chiét thi ham luong B-glucan
cao hon han so véi qué trinh rira bd & nhiét do
thip trong khi hiéu suat thu hoi khong khéc
biét & mic ¥ nghia 0,05. Dudi tac dung cua
nhiét do thanh té& bao nim men s& lam bién
tinh protein trén thanh té bao va tao diéu kién
thuan loi cho qué trinh xu ly bang enzyme
nham loai bo céc thanh phan khéng mong
muén ra khoi san pham lam cho san pham thu
duoc c6 ham luong B-glucan cao hon.

Nhu vay, rira ba bang nudc nong 13 budc

can thiét cho qué trinh tach chiét thu nhan
B-glucan.

3.2.2. Khdo sat dnh hwéng cua nong do
protease den qua trinh tach chier - glucan

Tuong ty nhu budc ria nudc nodng, qua
trinh xir ly protease voi nong do thich hop
cling anh hudng téi qua trinh tach chiét thu
nhan B-glucan, do hoat dong protease anh
hudéng dén mic do pha v& mang té bao nam
men va kha niang giai phong cac thanh phan
mang té bao. Chung t6i thay ddi ndng d6 cua
enzyme protease tir 0,5 dén 1,3%.

Bang 3. Anh hwéng ciia ndng dd protease dén qué trinh tach chiét p- glucan

Nong do protease (%) Hiéu suat thu hdi (%) | Ham lweng B-glucan (%)
0,5% 9,857% 85,682
0,7% 10,472 86,272
0,9% 11,24% 87,58°
1,1% 12,14° 83,98°
1,3% 11,54° 84,95°

Ghi chu: Céc so trong cung mét cor diroc ky hiéu cung mét chir cai khéng khac biét o mic y

nghia a=0,05.



18 TAP CHI KHOA HOC TRUONG DAI HOC MO TP.HCM - SO 10 (1) 2015

O két qua thi nghiém trén khi ting nong
d6 protease lai khong cd nhiéu su khéc biét vé
ham luong B-glucan ciing nhu hiéu suat thu
hoi san pham, diéu nay duoc giai thich ring &
nong do 0,5%, enzyme protease di thuy phan
lien két protein, pha v& tbi da cac chat trong
thanh té bao, qua trinh tach chiét dat duoc do
tinh sach va hiéu suit cao nén khi ting ndng
doé enzyme 1én: 0,7%; 0,9%; 1,1%; 1,3%, viéc
thay phan lién két protein ciing khong c6 nhiéu
khac biét.

3.2.3. Khao sat anh hwong cua thoi gian
X ly protease den qua trinh tach chiet
f- glucan

Dua vao cac nghién cuu dung protease
dé hd tro qué trinh tach chiét B-glucan, voi cac
thoi gian xtr ly enzyme tuong ng trong cac
nghién cuu cua Freimund (2003), Liu (2008)
va Javmen (2012) lan luot 1a 5, 24 va 6 gio.
Trong dé tai nay, tién hanh xi 1y enzyme
protease vai thoi gian thay doi tir 6 dén 24 gio.

Bang 4. Anh huéng ciia thai gian xir Iy enzyme protease dén qua trinh tach chiét p- glucan

Thoi gian xir ly
enzyme (gio)

Hiéu suat thu hoi (%)

Ham lwong p-glucan (%)

6 gio 15,70° 87,24°
12 gios 13,14 87,34
24 gid 15,11° 86,92°

Ghi chu: C&c sé trong cling mét cét diroc ky hiéu ciing mét chiz cai khdng khac biét ¢ murc

¥y nghia a=0,05.

Tir két qua trén cho thay, khi xir Iy nim
men véi protease trong 6 gio thi hiéu suat thu
hdi 1a 15,7% cao hon cac nghiém thic 12 gio
hay 24 gio. P6i véi ham lugng B-glucan thu
dugc ¢ ca 3 nghiém thirc déu khong khéc biét
o muc 0,05.

~ Nhu vay thoi gian phi hop dé xir Iy ba
nam men dé thu duogc B-glucan vai protease

cua Bacillus subtilis 12 6 gio. ‘
3.2.4. Khao sat anh hwong cua nong do NaOH
den qué trinh tach chiér - glucan

Vi dung dich NaOH gilp hoa tan protein
Vva cac tap chat tan trong nudc khac nén nong
d6 NaOH thich hop anh huong téi higu suat va
ham luong B- glucan. Ching téi khao sat thay
d6i nong do kiém 12.0,5; 1,0 va 1,5M.

Bang 5. Anh hwéng ciia nong dé NaOH dén qué trinh tach chiét p- glucan

Nong dd NaOH (M) | Hiéu suit thu hdi (%) | Ham lwong p-glucan (%)
0,5M 15,90 72,13°
1,0M 16,36° 87,22°
1,5M 15,33 76,56"

Ghi chi: C4c sé trong cling mét cét diroc ky hiéu cling mét chir cai khdng khac biét ¢ murc

vy nghia a=0,05.

Tir két qua thuc nghiém trén cho thay,
viéc xir Iy mau nam men bang NaOH véi nong
d6 IM cho ham lwong B-glucan cao nhat. Véi
nong do thap hon khéng hoa tan hét duoc lwong
protein va cac thanh phan cd ban chat protein
con lai va voi nong do cao hon co6 thé dan dén

thuy phén va lam giam ham lugng B-glucan.

3.2.5. Khao sat anh hwong cua nhiét do
va thoi gian xur Iy NaOH den qua trinh tach
chiet - glucan

Ché @6 xur ly nhiét qua thap s& 1am cham
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qua trinh trich ly cac tap chét, tuy nhién ché do
xt ly nhiét quéa cao cd thé 1am ting kha ning
oxi hoa caa NaOH lam hao hut p-glucan dong
thoi cling tang chi phi nang luong. Nhiét do xu
ly NaOH cho nam men gitp thu nhan p-glucan
cua Huang (2008) va Marinescu (2009) la

90°C/2 gid dé cho duoc ham luong B-glucan
t6t nhat. Do d6, chung t6i tién hanh thi nghiém
xtr ly NaOH véi cac gia tri nhiét do la 80; 90;
100°C va thoi gian 1a 1,5 gio; 2,0 gio; 2,5 gio
nhim c6 duoc thong s6 phu hop nhét.

Bang 6. Anh hwéng cia nhiét dd va thoi gian xir Iy NaOH dén qué trinh tach chiét p- glucan

Nhiét dd | Thoigian |Hiéu suét thu hdi (%) | Ham lweng p-glucan (%)
1,5 gio 12,14% 73,46°
80°C 2,0 gioy 12,29 76,24
2,5 gio 11,04¢ 76,55
1,5 gior 15,69 88,46°
90°C 2,0 gio 15,14 88,07°
2,5 gio 15,11 87,22°
1,5 gio 12,80 89,22
100°C 2,0 gio 14,20% 87,34°
2,5 gioy 13,71%¢ 89,22

Ghi chu: C4c sé trong cing mét cét diroc ky hiéu ciing mét chiz cai khdng khac biét ¢ murc

¥y nghia a=0,05.

Tir két qua thi nghiém Bang 6 cho thay,
& nhiét d6 80°C ham luong p-glucan thu hoi
khong cao bang ¢ 90 va 100°C do qua trinh
trich ly tap chat chua triét dé. O nhiét do
100°C, hiéu suat thu hdi giam nhe do hoat
dong oxi hoa caa kiém & nhiét do cao. Ché do
nhiét 90°C trong 1,5 gid 1a pht hop nhat dé xu
ly nAm men v&i NaOH gitip thu ham luong
B-glucan cao.

3.2.6. Khao sat danh huong cua ti I¢
acetone/can ba men den qué trinh tach chiet
S~ glucan

Trong cac nghién ctru trudc, cac tac gia
déu st dung cac dung mdi khong phan cuc
nhu ethyl ether hay acetone nham loai bo lipid
trong b4 nAim men nhim ting d¢ tinh sach cho
mau B-glucan. Ching toi sir dung dung méi
acetone clng cung muc dich nay. Ti I
acetone/can ba men thich hop anh huong lon
toi viéc loai bo luong lipid c6 trong can ba
men. Ching t6i tién hanh khao sat bén ti 1¢ 1a
2:1; 3:1; 4:1va5:1.

Bang 7. Anh hwéng cia ti 1é acetone/cin ba
men dén qua trinh tach chiét p- glucan

-I;%rllénag;t?;]e\r/]a Ham lwong g-glucan (%)
2:1 72,32°
31 77,71
4:1 85,262
5:1 87,57

Ghi chi: Cac sé trong cung mét cét
dwoc ky hiéu cung mét cher cai khong khac biét
o0 Mirc y nghia a=0,05.

Tir két qua nghién ctu trén cho thay, khi
tang ty 1¢ acetone xur ly/can bad men tir 2:1 1én
4:1 thi ham lugng B-glucan tang. Khi tang toi ty
16 5:1 thi khdng con thay su khac biét ham luong
B-glucan. Do do, chung t6i chon ty I¢ acetone/
can ndm men 1a 4:1 d¢ loai lipid khoi mau.

4. Két luan
Qua qué trinh nghién ctru, ching t6i da
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xé&c dinh duogc cac thong s6 téi vu cho qua trinh
tach chiét bd nAim men bia dé thu nhan ché
pham B-glucan nhu sau: Phuong phap tach chét
B- glucan: Phuong phap sinh hoc bd sung

xu ly enzyme 12 6 gid, ndng d6 NaOH 1a 1M,

nhiét do va thoi gian xir Iy NaOH: 90°C trong

1,5 gio, ty 18 acetone xur ly/can ndm men 4:1.
Tur 1000g b& men bia twoi thu dugc

enzyme protease, nhiét do rira bd nam men:

‘ 23,129 san pham giau B- glucan véi ham
90°C/10phut, ndng do protease: 0,5%, thai gian

lwong duong tong 1én dén 85%.
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