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SAN XUAT MEN RUQU TU SACCHAROMYCES
CEREVISIAE VA ENZYME AMYLASE TRONG MAM LUA

Ngé Thi Phwong Dung', Biti Duy Nhdn® va Hupnh Xudn Phong'
ABSTRACT

In this study, the total yeast and mould counts of five collected commercial alcoholic
fermentation starters were determined (yeasts: 7,49 - 10,23 log cfu/g and moulds: 5,93 —
7,61 log cfu/g), and 26 isolates of yeasts were obtained. Five yeast isolates performing
their good fermentative capacity were selected and compared with the control yeast
Saccharomyces cerevisiae. This research also examined the production of enzyme
amylase activity of rice malt during 7 days of germination incubation, in which the
highest enzyme activity was obtained after 4 days (9,0 U/g). In addition, in this study the
laboratory-scale process for mixed starter including Saccharomyces cerevisiae and rice
malt powder was prepared following the mixture ratio at 1:3, 1:4 va 1:5, respectively.

Keywords: enzyme amylase, alcoholic starter, yeast, Saccharomyces cerevisiae

Title: Preparation of defined alcoholic starter using Saccharomyces cerevisiae and
amylase engyme of rice malt

TOM TAT

Trong nghién civu nay mdt sé ndm men va nam méc ciia nam logi men ruegu thi truong da
diege xdc dinh (ndm men: 7,49 - 10,23 log cfu/g va nam moc: 5,93 — 7,61 log cfu/g), va
tong cong cé 26 dong nam men dwoc phan lap thuan ching. Nam dong phdn ldp ¢6 kha
ndng lén men manh da dwoc so tuyén va tién hanh so sanh véi dong men Saccharomyces
cerevisiae. Pé tai ciing da khdo sat duoc su bién doi ham luong enzyme amylase trong
mam lia qua 7 ngay u, mam lia cé ‘hoat tinh enzyme cao nhat sau 4 ngay i (9,0 U/g). Pé
tai bude dau da thie nghiém san xudt dwoe bot men ruou bang phuwong phap phoi trén bot
men thuan Saccharomyces cerevisiae va bt mam lia & 3 ty 1é khdc nhau (1:3, 1:4
va 1:5).

Tir khéa: enzyme amylase, men rwou, ndm men, Saccharomyces cerevisiae

1 GIOI THIEU

Thudng thirc rugu 1a mot nét vian hoa mang ddm béan sic riéng cia timg dan toc va
timg ving. Pong bang song Ciru Long 1a mdt trong nhitng ving c6 nghé san xuat
ruou lau doi va gin lién véi timg dia danh 14 nhitng thuong hidu ndi tiéng tir xua
nhu rugu Xuan Thanh (Tra Vinh), Pha L& (Bén Tre), ruou dé Go Den (Long
An),... Nguyén liéu dé niu ruou thuong 1a gao, nép, san (khoai mi). Mdi loai
nguyén liu tao thanh mot huong vi dac trung cta rugu. Rugu gao 1a loai ruou phd
bién nhét & Viét Nam. Mdi san pham ruou déu c6 mot cong thirc ddc trung riéng
mang dam tinh thu cong truyén thong.

Puong hoa va 1én men ruou 1a hai giai doan cha yéu trong qui trinh san xuit rugu
lén men. Giai doan duong hod 1a mot qué trinh bién d6i hda hoc, chuyén tinh bdt

! Vién Nghién ciru va Phat trién Cong nghé Sinh hoc, Truong Dai hoc Can Tho ‘
2 Sinh vién 16p Cong ngh¢ Sinh hoc khoa 32, Vién NC & PT CNSH, Truong Pai hoc Can Tho
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thanh duong 1€n men nhd hoat dong cua cac enzyme thuy phan tinh bt amylase
san c6 trong nguyén li¢u hay san sinh tir vi sinh vét. Giai doan 1én men rugu la qua
trinh 1én men yém khi ctia nAm men, chuyen hoa duong thanh rugu etylic va CO,
(Nguyén Pinh Thuéng va Nguyén Thanh Hang, 2005). Hé enzyme amylase gdm
¢6 a-amylase, f-amylase va amylophosphatase. Phin 16n ching tap trung & phoi
mam va mot it tap trung & phan dudi cua ndi nhii hodc trong mang ngan gitta vo
triu va nodi nhii cua hat dai mach & dang tién chat. Chung sé duoc hinh thanh sau
ngdy thir 2 clia qué trinh wom mam va dat cuc dai sau 8 ngay véi do hoat héa ting
1én khoang 150 - 200 lan (Bui Ai, 2005). Cac enzyme nay c6 thé duoc phdi tron
vao thanh phan men ruou thay thé mot phan vai trd cua vi sinh vat trong banh men,
rut ngan thoi gian san Xudt.

H¢ vi sinh vat trong men ruou glu vai tro quan trong trong qua trinh san Xuét ruou,
anh huong truc tiép dén nang sudt va chat luong san phdm. Nam méc thyc hién
qué trinh dudng hoa va nam men thyc hién qua trinh 1én men rugu, 1a hai nhém vi
sinh vat chii yéu c6 trong men lam rugu. Mot sb dong ndm mdc phd bién nhu
Amylomyces rouxii, Rhizopus spp., Mucor spp, Aspergillus spp. Mot s nam men
chinh gdm c6 Saccharomyces cerevisiae, Hansenula spp., Endomycopsis spp.
(Steinkraus, 1997; Nout & Aidoo, 2002). Viéc céi tién chat lugng va hoat tinh ctia
men lam ruou gop phan quan trong trong sy hoan thién quy trinh cong nghé san
Xuit ruou va cai tién chat luong ruou thanh pham Két qua nghién ciru san Xuét
men 1am ruou v6i dang hat gdm t6 hop ndm mdc Amylomyces rouxii va nAm men
Saccharomyces cerevisiae dugc xéac dinh c6 hoat tinh cao (Dung et al., 2005) va
budc dﬁu thir nghiém cho théy kha nang ng dung trong qua trinh 1én men rugu tur
mdt s6 loai nong san (gao, nép) khac nhau (Dung & Phong, 2011). Ngoai ra, gin
day huong tmg dung enzyme amylase tir mam laa dé thay thé cho ngudn enzyme
tr ndm moc cting 1a mot van dé can duoc khao sat véi muc dich gop phan rat ngan
thoi gian san xuat rugu va van dam bao chit luong, an toan cho ngudi tiéu ding.

Muyc tiéu cua dé tai 1a khao sat thanh phan nguon banh men thi truong, tuyén chon
dong ndm men co kha nang 1én men ethanol t6t va budc dau nghién ctru san Xudt
bot men 1am ruou gdm nidm men thuin va enzyme amylase tir mam la.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1 Phuong tién

- Nguyén li€u: lGa, gao, men rugu thi truong va dong nim men Saccharomyces
cerevisiae da dugc phan lap, thir nghiém va tuyén chon trong nghién ctru cua
Dung et al. (2006).

~ Hoa chat: dung trong phan tich hoat tinh enzyme amylase va nudi ciy nim
men.

- MBoi truong: Rose Bengal Chloramphenicol Agar (RBC Agar, Merck), PG
(khoai tay 20%, glucose 1%, lactose 1%, (NH4),SO4 0,2%, MgSO,4 0,05%,
CaSO0, 0,02%, KH,PO, 0,1%, nudc), PGA (mbi trudng PG bd sung 2% agar)
va PGY (khoai tay 20%; glucose 2%; yeast extract 1%).
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2.2 Phwong phap nghién ciru
2.2.1 Thu thdp men ruou thi truong va xdc dinh mat $6 ndm men va nam moc

Mau men ruou thi trudng dugc thu thap gém ¢6: men rugu Hai Anh Quan (HAQ),
Quang Minh (QM), Hoang Anh (HA), Dung-Buc Thanh (DDPT) va Linh Chi (LC).
Mat s6 nAm men va nAm moc trong mau men rugu duoc thuc hién va xac dinh trén
moi truong RBC Agar sau 24 gio, 48 gid va 72 gio u ¢ 30°C.

2.2.2 Phdn ldp va danh gid so bo hinh thai cdc dong ndm men

Céc khuén lac nAm men trén dia méi truong RBC Agar duoc ciy chuyén nhiéu 1an
trén moi truong PGA, 1 & 30°C cho dén khi thu dugce khuan lac thuan nhat. D
rong va hinh thai ndm men duoc xac dinh bang cich quan sat duéi kinh hién vi
quang hoc. Cac dong thuan duoc trir trén méi truong thach nghiéng PGA & 4°C.

2.2.3 So sanh va tuyén chon ndm men c6 kha nang lén men ethanol manh

Céc dong thuan duoc kiém tra kha nang 1én men duong glucose dua trén lugng khi
CO, sinh ra trong qua trinh 1én men rugu. Sau 24 gid phat trién sinh khdi trong
moi truong PGY & 30°C, 1ml dung dich ndm men dugc ching vao chai Durham
chira 9ml dung dich glucose 2% (da duge khur trung & 115°C trong 10 phut), lic
déu cho dich duodng tran day vao éng thuy tinh up ngugc nam bén trong chai
Durham, 0 ¢ 30°C. Chiéu cao cot khi CO, sinh ra trong dng thuy tinh Gp nguoc
dugc ghi nhan tai cac thoi diém 6, 8, 10, 12 va 14 gio. Chon 5 dong ndm men tdt
nhit tir 5 loai banh men dé so sanh kha ning 1én men v&i dong ndm men S.
cerevisiae cua Dung et al. (2006). Dich sinh khdi ndm men (1ml) dugc ching vao
100ml dung dich glucose 20%, u & 30°C va tién hanh theo doi luong bot khi sinh
ra tai cac thoi diém twong tu nhu trén va do do cOn sau 48 gid Ién men. Thi nghiém
duoc lap lai 3 lan.

2.2.4 Xdc dinh hoat tinh enzyme amylase trong mam hia va banh men

Hoat tinh enzyme amylase trong mam lua dugc khao sat tai cac thoi diém 1én mam
khac nhau dé lya chon thoi gian i mam cho lwong enzyme nhiéu nhét. Lua gidng
duogc rua sach, loai bo tap chét, i cho 1én mam & nhiét do phong va thu hoach sau
1,2,3,4,5, 6 va 7 ngay. Mam lua dugc sdy kho ¢ 40°C trong 24 gio. Xac dinh
hoat tinh enzyme trong mam lta va banh men bang phuong phap Nelson (Nelson,
1994). Nghién min 5g mau véi 20ml dung dich dém, ly tim 7.000 vong/phit
(Hettich-Zentrifligen, Pirc) trong 15 phut. St dung dung dich thudc thir Arseno-
molybdate va do quang phd ¢ budc séong 520nm dé tinh hoat tinh enzyme trong
1ml dich mau.

2.2.5 Sdn xudt men riou gom ndm men va enzyme amylase

Men ruou dugc phéi tron tir bot nAm men thudn (san Xuét tir dong ndm men da
tuyén chon) va bot Iua chira hé enzyme amylase. Bt men thuan dugc phoi tron véi
bot mam laa & cac ty 1€ khac nhau tao thanh san pham bot men. Bot men dugc trit
trong tai nhya han kin miéng va bao quan ¢ nhiét d6 phong.

B4t men thuan duoc san xuét nhu sau: chung 100ml dich sinh khdi ndm men (u1e6
gio trong moi truong PG) vao 100g bot gao (say ¢ 100°C va dé€ ngudi), tao am dén
khoang 40% bang dung dich muo6i khoang (MgSO,4 0,05%, (NH4),SO, 0,2%,
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CaS0, 0,02%, KH,PO, 0,1%) c6 bd sung 1% glucose va 1% lactose. Hon hop
duoc cho vao boc, xom 16, i & 30°C trong 24 gid, thu hoach va séy kho & 42°C,
xay nho tao thanh bot men thuan. Bot lta chira enzyme dugc san xuét tir lga 1én
mam di tich lily enzyme nhiéu nhit (thi nghiém 2.2.4). Mam lta dugc sdy kho &
40 - 42°C trong 24 gio va nghién thanh bot.

2.2.6 Khdo sat kha ndang 1én men ciia bt men thanh pham

Bot men thanh pham dugc ding lam men giéng cho qua trinh 1én men rugu gao.
Thi nghiém dugc bd tri 2 nhan té va 3 lan lap lai. Hai nhan t6 bao gém ty 1¢ bot
men thudn va bot mam lua (bd tri 3 muc d6 khac nhau, tuy theo két qua so sanh
hoat tinh enzyme trong thi nghiém 2.2.4) va hinh thtrc 1én men (b tri 2 muc do
khéc nhau: chan nudc ngay sau khi tron men, 1én men 7 ngay; va chan nudc sau
khi tron men 1 ngay, 1€n men 6 ngay). Téng cong co 6 nghi€ém thic va 18 don vi
thi nghiém.

Qui trinh tién hanh nhu sau: 50g gao — ngam trong nudc — hap cach thuy 100°C
trong 1 gior — dé ngudi 40 - 45°C — trén men — chan nudc ngay (nghiém thire 1)
hodc chan nudc sau 1 ngay u ¢ 30°C (nghiém thirc 2) (Iwong nudc chan bang 2 1an
luong co chat dem 1) — dé 1én men trong 7 ngay (nghiém thirc 1) hodc 6 ngay
(nghiém thtrc 2) — chung cit va thu ruou thanh phdm. Chi tiéu danh gia gbm co
luong khi CO, dugc sinh ra trong qua trinh [én men, d9 ¢on thu duoc sau chung
cat va mui vi san phadm rugu thanh pham.

2.2.7 Phwong phdp phan tich thong ké

Céc s6 liéu duge xur 1y bang phan mém MicroSoft Excel 2003 va thong ké bang
chuong trinh StatGraphics version 3.0.

3 KET QUA THAO LUAN
3.1 Xac dinh mat s6 nim men, nim médc va phan Iip nim men

Mat sé6 ndm men va nim méc hién dién trong 5 loai men rugu thi truong duoc
trinh bay trong bang 1. Két qua cho thdy mat sé ndm mdc va ndm men trong cac
loai men rugu thi truong kha cao, lan luot 14 5,93 - 7,61 va 7,49 - 10,23 log cfu/g.

Bing 1: Mt s6 nAm méc va nim men trong 5 loai men rwgu thi truong

M3t sd vi sinh Vat (log cfu/g trong lu(mg kho)

STT Tén loai men

NAm méc NAm men
1 Quang Minh (QM) 6,41 8,89
2 Hoang Anh (HA) 6,56 10,23
3 Hai Anh Quang (HAQ) 7,61 7,49
4 Dung DPuc Thanh (DDT) 7,05 8,40
5 Linh Chi (LC) 5,93 9,32

Déi vOi banh men c6 b6 sung enzyme, nha san xuat cong bd thanh phan bt men
chi gdm ndm men va enzyme, song Kkét qua phan tich cho thdy trong nhing loai
men nady con c6 bao tir nam mdc véi mat sO tuong dbi cao, chirng t6 nam moc co
vai trd quan trong khong thé thay thé trong qua trinh 1én men ruou.
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Céc khuén lac ndm men duoc ciy chuyén nhiéu lan trén méi trudng PGA cho dén
khi dat dugc do thuan nhat. Két qua phan lap duoc 26 dong ndm men, trong d6
gdm co: 8 dong tir men Quang Minh, 6 dong tir men Hoang Anh, 5 dong tir men
Linh Chi, 4 dong tir men Hai Anh Quang, va 3 dong tir men Dung - Pttc Thanh.
Céc dong ndm men c6 nhiéu hinh dang khac nhau: hinh céu, elip va ovan; ton tai
riéng 1¢ hodc két chudi va c6 hinh thirc sinh san nay chdi dic trung. Hinh dang tiéu
biéu ctia mot dong nAm men phan 1ap dugc trinh bay tron g hi

Hinh 1: Hinh dang té bao nAm men d4 dwoc phén lap (vat kinh E40)
3.2 So sanh kha niing 1én men va tuyén chon dong nAm men c6 hoat tinh cao

Kha nang 1én men ethanol cta 26 dong nam men duoc khao sat bang phuong phap
do chiéu cao cot khi CO, (cm) sinh ra trong chuéng Durham. Chiéu cao tbi da cia
cot khi trong chai Durham 14 4,2cm, va trén nguyén tic 1a trong qua trinh 1én men
rugu cOt khi sinh ra cang cao thi kha ning 1én men ethanol cang manh. Két qua
cho thiy sau 6 gio u 1én men, c6 10 dong phan 1ap thé hién kha ning 1én men sém
va manh véi trung binh chiéu cao cot khi tir 2,2 - 2,58cm. Hau hét cac dong nam
men déu cho thziy két qua chiéu cao cot khi trong chuéng Durham khong khéc biét
gitta méc thoi gian u 12 gio va 14 gio. Két qua sau 14 gio két thuc qua trinh 1én
men, cac dong ndm men c6 ¢4t khi cao nhit & mdi loai banh men dugc tuyén chon
cho thi nghiém ké tiép gébm co: Y2LC (3,73cm), Y2DDT (3,58cm), Y3HA
(3,25cm), YIQM (3,23cm) va Y2HAQ (3,17cm). Nam dong nam men so tuyen
nay duogc sir dung dé so sanh kha ning 1én men v6i dong men S. cerevisiae.

Két qua do chiéu cao cot khi va dém s lugng bot khi sinh ra trong qué trinh 1én
men cho thiy sau dong ndm men thé hién kha nang 1én men kha manh va cho thiy
su khac biét khong co ¥ nghia giita cac dong men. Qua trinh 1én men c¢6 du hiéu
giam manh & thoi gian sau 24 gid 1én men. Tuy nhién, Bang 2 cho thiy két qua
phén tich d¢ cdn sinh ra thu dugc (¢ 20°C) sau 48 gid 1én men ¢6 khac biét ¥ nghia
& do tin cay 95% gitra mot s6 dong men. Dong men Y3HA c6 d6 con sinh ra thip
nhit (46 con trung binh 1a 8,83%w/v) khac biét co y nghia so v6i dong S.
cerevisiae ¢ dd cdn cao nhat (d6 con trung binh 13 9,67%w/v). Bén dong men con
lai c6 do con trung binh 1a 9,50%w/v (Y2HAQ) va 9,17%w/v (Y2LC, Y2DDT va
Y1QM) khéac biét khong y nghia so vdi dong S. cerevisiae. Dong men S. cerevisiae
dugc chon thyc hién cho thi nghiém tiép theo, sir dung nhur ngudn gidng ching cho
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nghién ctru san xuat va khao sat kha nang 1én men cta bot men gdm nim men va
enzyme amylase.

Bang 2: Két qua ethanol thu dwgc sau 48 gio' 1én men ciia sau dong men

Do con ¢ 20°C (%w/v)

Dong men Lan 1 Lan 2 Lan 3 Trung binh
Y3 HA 9,0 9,5 8,0 8,83"
Y2 HAQ 9,5 9,5 9,5 9,50
Y2 LC 9,5 9,0 9,0 9,17*
Y1 QM 8,5 9,5 9,5 9,17*
Saccharomyces cerevisiae 9,5 10,0 9,5 9,67*
Y2 DPT 9,0 9,0 9,5 9,17*

Ghi chii: Cac gid tri trung binh c6 ciing mau tw thi khéng khdc biét & mire d6 y nghia 5%.
3.3 Xic dinh hoat tinh enzyme amylase trong qua trinh 1én mam lia

Hoat tinh enzyme amylase trong mam laa dwgc khao sat qua cac ngay @ 1én mam
nham xac dinh thoi gian & mam laa dat hoat tinh enzyme cao nhét. Két qua ¢ hinh
2 cho thdy hoat tinh enzyme trong mam lda ting dan trong 4 ngay u dau tién va dat
gia tri cao nhat 9,0 U/g vao ngay thi 4, sau d6 giam déan.

Nhu vdy, mam lta & 4 ngay U ¢ hoat tinh enzyme cao nhat, khac biét co y nghia &
d6 tin cay 95%, nén dugc chon dé tién hanh thi nghiém san xudt bot mam laa. Tuy
nhién, so véi ham luong enzyme co trong 5g co chit kho cua bot men thi truong
(21,96 U/g) thi lugng enzyme trong mam lta ¢ ngay cao nhat con thap hon 2,44
1an. Vi thé, ti 1& pha tron nim men va mam lua trong thi nghiém san xudt bot men
duoc xac dinh 1a 1:3, 1:4 va 1:5.
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Hinh 2: Hoat tinh enzyme amylase trong qua trinh @ 1én mam
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3.4 Kha nang lén men ciia bt men rwgu gom nam men va enzyme amylase

Kha ning 1én men ctia bot men rugu gdm to hop nAm men va enzyme amylase co
trong bot mam lua duogc khao sat ¢ 3 ty 1€ phéi tron twong Gng 1a 1:3; 1:4 va 1:5
véi 2 phuong phap 1én men khac nhau. Cac mau thi nghiém danh gia luong bot khi
CO, sinh ra sau mdi 12 gid trong 3 ngay va do do con sau 7 ngay. Két qua dém bot
khi sinh ra trong qua trinh 1én men rugu dugc trinh bay trong hinh 3.

30 Al: Bot men : mam lga = 1:3

A2: Bot men : mim lta = 1:4
25 A3: Bot men : mam laa = 1:5

B1: Chan nudc ngay sau khi tron men
20 1 B2: Chan nudc sau khi tron men 1 ngay

15 1

‘: P =
/ .\‘Ns_é

12 36 48 60 72 Thoi gian (gio)

S6 bot khi

|——BIAl —=—B1A2 ——B1 A3 ——B2Al —* B2A2 —— B2 A3 |

Hinh 3: Lwong bot khi CO; sinh ra trong qua trinh 1én men

Két qua cho thay ¢ phuong phap 1én men chan nudc truc tiép sau khi tron men
khong c6 su chénh léch vé so lugng bot khi sinh ra c6 y nghia giita 3 ty 1¢ phdi
tron. Luong bot khi sinh ra nhidu ¢ 12 va 24 gio cho thiy enzyme phét huy tac
dung t&t va nAm men ciing thich nghi v&i phuwong thirc nay. Cac nghiém thuc su
dung phuong phap 1én men chan nudc sau khi tron va u hiéu khi 1 ngay cho thay
su khéc biét c6 ¥ nghia vé lugng bot khi sinh ra gilra cac ty 1€ bot men va mam lda,
trong d6 ty 1& 1:4 cho két qua bot khi twong ddi cao sau 12 gid chan nudc. Qua
trinh két thiic 1én men cua 2 nghiém thirc xay ra cung thoi gian (sau 7 ngay u).
Bang 3 thé hién két qua phan tich d¢ con sinh ra thu duge (6 20°C) sau qua trinh
1én men ruou.

Bing 3: Két qua ethanol sau qua trinh 1én men ciia cac nghiém thirc

i};llé-b@t Phuong thire ‘ bo ru’f_)'u ¢20°C s‘au 18n men (%ow/v)
o chan nwérc Lan 1 Lan2 Lan3 Trung binh

mam lia

.3 BI 5 6 6 57"

) B2 6 5 5 53"

.4 Bl 6 5 6 57"

) B2 6 6 6 6,0"

s Bl 6 5 7 6,0°

) B2 6 7 6 6,3"

Ghi chii Bl: chan nudc tryc tiép sau khi tron men; B2: chan nuéc 1 ngay sau khi trén men va .
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Két qua cho thdy do ruou giita 2 phuong thirc 1én men & cac ty 18 phdi tron bot
men va mam lua khong c6 khac biét y nghia. Luong ruou sinh ra twong dbi thap,
trung binh tir 5,3 - 6,3%w/v. O nghiém thirc Bl sau 7 ngay 1én men san pham c6
mui khoé chiu va chua, chirng té da xay ra qua trinh Ién men lactic sau qua trinh 1én
men ruou, vi viy c6 kha niang mot lugng ruou di thét thoat trong qua trinh 1én men
chua nay. Luong dich 1én men trong san pham nhiéu va lugng co chét ciing bi
phan hay twong dbi. San pham & nghlem thirc B2 sau 6 ngay chan nudc c6 huong
com rugu dac trung, nhung luong co chat chua duoc str dung hét va luong dich 1én
men sinh ra khong nhiéu. Diéu nay chung t6 nam men van hoat dong nhung luong
enzyme co thé chua dugc thé hién tac dung tdi da trong qua trinh duong hoa dé tao
ra lugng dudng khir nhidu cung cp cho qua trinh rwou hoéa dudi hoat tinh cua
nim men.

4 KET LUAN

Kha nang 1én men rugu cia 26 dong phan 1ap tir 5 loai men thi treong duogc xac
dinh va so sanh véi kha nang 1én men cia ndm men S. cersvisiae. Bot men rugu
g0m to hop ndm men S. cersvisiae va enzyme amylase da dugc san xuét bang cach
phéi tron bot mam lua va bot men thuan & 3 ty 1& khac nhau (1:3, 1:4 va 1:5).
Phuong thire 1én men thich hop hon dugc thé hién khi chan nuéc 1 ngay sau chiung
gidng va 1. Két qua de tai nay cho thay ngudn enzyme amylase c6 kha ning dugc
sir dung thay thé ngudn gidng nim mdc trong qua trinh dudng hoa. Tuy nhién, kha
ning 1én men ruou cua bot men & 3 ty 16 nay khong c6 khac biét y nghia va ndng
dd cdn sinh ra chua cao, vi thé can duge tiép tuc nghién ctu ¢ céc ty 1€ phéi tron
khéc nhau, ciing nhu nén thr nghiém so sanh v6i bot men rugu gém to hop nam
mdc va nAm men trong qua trinh 1én men rugu.
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