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SAN XUAT VA UNG DUNG MEN THUAN
TRONG LEN MEN RUQU NEP THAN

Ngé Thi Phwong Dung*
ABSTRACT

Amylomyces rouxii and Saccharomyces cerevisiae were applied as the inoculation for the
defined starter processing. The mixed ingredients of broken maize and rice husk were
favourable to be used for production of mould starter powder, and the incubation time
was 6 days. The yeast starter powder was prepared in a 201 fermentation tank, in which
the yeast level was found at 10° cells/yeast starter powder. The ratio of 1,5% mould
starter and 0,4% yeast starter was found to be favourable for making purple glutinous
rice wine. Rice flour, rice flour and cassava flour were able to be used as raw ingredients
in production of defined starter. The alcoholic fermentation ability of defined starter was
found to decrease during the storage; however, the ethanol contents produced by using
starter after 12 months of storage was still highly performed (16,2% (v/v) ¢ 20°C). Three
undesirable bacterial isolates in defined starter were characterized as Bacillus
subtilis/amyloliquefaciens that is not produced toxic substance and not considered as a
human pathogen.

Keywords: Amylomyces rouxii, Saccharomyces cerevisiae, defined starter

Title: Production and application of defined starter for purple glutinous rice wine
processing

TOM TAT

Amylomyces rouxii va Saccharomyces cerevisiae dirgc sit dung lam giong ching cho qui
trinh san xudt men ruou thuan. Bap manh va trdu la co chat thich hop cho moi truong
sdn xudt bot moc, va thoi gian 1 moc la 6 ngay. Qui trinh san xudt bot men duoc thie
nghi¢m trong binh 20lit, va mdt $6 té bao nam men cé thé dat dén 10° té bao/g bot men.
Ti ¢ gom 1,5% bét moc va 0,4% bét men la thich hop cho qui trinh san xudt rieou nép
than. Thanh phan la bot gao, hén hop bot gao va bot khoai mi thich hop lam moi truong
dé san xudt men rwou thuan gom té6 hop moc va men. Hoat tinh men rwou c6 chiéu hidng
gidm trong qud trinh 1én men rwou sau thoi gian ton trik, tuy vdy néng do con dat dwoc
khi sie dung men rwou sau 12 thang ton trit van con thé hién khd cao (16,2 % (v/v) &
20°C). Vi khuan ldy nhiém trong men rwou thuin ¢é tén Bacillus
subtilis/amyloliquefaciens la loai vi khudn khéng sinh dc t6 va khéng nhiém bénh doi voi
nguoi.

Tir khéa: Amylomyces rouxii, Saccharomyces cerevisiae, men rwou thuin

1 GIOI THIEU

O Viét Nam, Ruou Nép Than 1a mot thuc uéng ¢ con rat phé bién va dic biét va
thich do huong vi thom ngon va mau d6 dep hip din. Tuy nhién ning sut ruou
lam ra khong dugc 6n dinh va chat lugng san phrflm rugu van chua dat tiéu chuan
nha nude, dac biét 1a cac chi tiéu chat luong vé hoéa 1y, vi sinh va an toan thyc
pham.

1 Vién Nghién ctru va Phat trién Cong nghé Sinh hoc
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Diéu nay da gay moi nguy hai cho strc khoe ciia nguoi tidu dung va ti 1é gia ting
vé ngd doc gan day da duoc canh bao nghiém trong trén cac thong tin dai chung va
trén bao chi. Chinh vi thé ma san pham ruou truyén théng vén ndi tiéng tir rat lau
doi nhung van khong thé mé rong duoc dé phuc vu rong rdi hon nita cho ngudi
tiéu dung trong nudc, cling nhu khong thé xuat khau ra thi trudng nudc ngoai. Do
d6, can hoan thién qui trinh c6ng ngh¢ san xuét ruou mot cach khoa hoc va cai tién
chat lwong san pham ruou thanh pham; tir d6 méi c6 thé san xuét ra san pham dat
chat lugng va an toan cho ngudi tiéu dung, mo rong dugc quy mo san Xut, gop
phan tich cuc cai thién thu nhip va ning cao doi sbng cho phian dong ngudi lao
dong dia phuong.

Nhiéu nghién ctru khoa hoc da xac dinh h¢ vi sinh vat trong men lam rugu, dac
biét 1 ndm mdc va nim men (Lee, and Fujio, 1999; Nout, and Aidoo, 2002; Dung
et al., 2007), 1a mét trong nhitng yéu té chu yeu c6 vai tro rat quan trong trong qua
trinh len men rugu va anh huong truc tiép dén ning suat va chat lugng san pham
cubi cung. Viéc su dung ngudn gidng vi sinh vat thuan chung c6 hoat tinh cao va
c6 tinh 6n dinh trong qué trinh 1én men rugu 1a rat can thiét. Noi dung dé tai nay
goém xac dinh hoat tinh ciia Amylomyces rouxii va Saccharomyces cerevisiae da
dugc phan 1ap va tuyén chon do co hoat tinh cao trong qua trinh duong hoa va
rugu hoa (Dung et al., 2005; Dung et al., 2006), nghién ctru dleu kién san xudt va
sit dung men giéng thuan, danh gia tinh 6n dinh cua men gidng sau thot gian t6n
trit, va phan 1ap dinh danh vi khuan 13y nhiém trong qua trinh san xuat men rugu
thuan.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1 Phuong tién

- Gidng ching: nam moc Amylomyces rouxii (20.3, CBS 111757; LU2043) va
nam men Saccharomyces cerevisiae (2.1, LU1250).

- Cac nguyén liéu: Bép manh, trau, tim gao, cam, bot gao, bot khoai mi, gao nép
than.

- Hoa chat: dung trong phuong phap nhuém huynh quang, phan tich hoa 1y, nudi
cay vi sinh vat, va bo kit thir glucose oxidase (Megazyme — GLC 9/96).

~  MBOi trudng nudi cdy va phan lap: PGA, PCA, MEA.

~ Céc thiét bi va dung cu dung trong phong thi nghiém CNSH thyc pham va Sinh
hoa.

2.2 Phuwong phap nghién ciru

2.2.1 Xidc dinh hoat tinh A. rouxii va S. cerevisiae

Nudi cay neflm moc 5 ngay va nam men 2 ngay trén moi truong PGA u ¢ 30°C,

chuan bi giong chung bang nudc muoi sinh 1y 0,85%, mat s6 bao tr hay :[é bao dat

10%ml. X4c dinh hoat tinh A. rouxii trong qua trinh duong hoéa tir gao nép than va

hoat tinh S. cerevisiae trong qua trinh 1én men rugu tur dich duong hoa.
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2.2.2 San xudt bét moc thuan tir nAm mée A. rouxii

Thir nghi¢m méi trwong: stt dung cac loai co chit nhu tim gao, bot khoai mi, cam
va bap manh dé tién hanh nudi mdc. Trau nhé dugc bd sung vao méi trudng véi ty
16 30% so voi khdi lwong co chat nham tao do x6p. Thi nghiém gém 5 nghiém
thirc va 3 1an 1ap lai. Mau thu hoach dugc sdy kho & 42°C.

Xac dinh thoi gian u: gom 3 nghiém thue (5, 6, 7 ngay u) va 3 lan lap lai; str dung
moi trudng nudi tir két qua cua thi nghiém trude; bd sung khoang 13 KH2PO4,
MgSO4, CaSOa.

Khio sdt ti 1¢ sir dung bét méc: sau khi chon méi truong nudi va thoi gian G mbe
thich hop, tién hanh thi nghiém tha ti 1€ st dung bot moc. Co6 4 nghiém thic:
0,5%; 1%; 1,5% va 2% bodt moc so vdi co chat va ¢o 3 lan lap lai.

Hoat tinh bot moc dugc xac dinh trong qua trinh dudng héa tir gao nép than.
2.2.3 Sdn xudt bét men thuan tir ndm men S. cerevisiae

Sinh khéi ndm men duoc nudi trong binh 1én men 201 chira méi truong PG trong
16 gio. Sau khi ly tam 7000 vong/phut, 20 phut ¢ 4°C, khdi men thu hoach duoc
tron v4i bot gao da duogc sdy khir triung & 100°C trong 17 gio va lam ngudi dén 30-
40°C. Mau thu hoach duoc séy kho & 42°C. Tién hanh thur ti 16 sir dung bot men
cho qua trinh 1én men ruou tir dich dudng héa gao nép than & 20°Brix. C6 4
nghiém thirc: 0,2%; 0,4%; 0,6% va 0,8% bot men so voi co chat va co 3 1an lap lai.
Thu hoach dich 1én men va phan tich céc chi tiéu.

2.2.4 Xac dinh ti lé phéi hop bot moc va bt men trong san xudt ruou né}? than

Thi nghiém gdom 2 nhan t& 3 mirc d6 va 3 lan lap lai. Ti 18 so v&i co chat 1a bot
moc (1%; 1,5% va 2%) va bot men (0,2%; 0,4% va 0,8%). Gao nép than sau khi
ngam 4 gio duge hap & 100°C trong 1 gid, dé ngudi, chung bot mdc vao khdi nép
hap, tron déu va dem U ¢ 30°C. Sau 3 ngdy, tién hanh chan nudc dd vo trung va
chung bot men, 0 & 30°C trong 5 ngay. Thu dich 1én men va tién hanh phan tich
cac chi tiéu.

2.2.5 Sdn xudt men rwou thuan gom té6 hop nam moc va ndm men

Qui trinh dya trén phuong phép cd truyén san xuit vién men ruou va duoc cai tién
& mot s6 budc thich hop dua vao nhitng két qua tdi wu dat dugc trong céc thir
nghiém. Gidng ching gom A. rouxii va S. cerevisiae da phat trién trén moi truong
thach nghiéng. Thi nghiém thir tim ra co chat thich hop va diéu kién chuan bi don
gian dé co thé sir dung trong san xuit men ruou voi sé luong 16n, c6 5 nghiém
thirc véi 3 lan lap lai.

2.2.6 Ddnh gid tinh 6n dinh ciia men giong qua qud trinh ton triv

Men rugu thuan sau thoi gian ton trit 1a 3, 6, 9 va 12 thang trong boc PP, ép miéng,
¢ 4°C duogc xac dinh hoat tinh trong qua trinh Ién men rugu.

Bot mbc sau khi duge san xudt va ton trix trong boc PP ép miéng, & nhiét d0 moi
truong xung quanh sau 3, 6 va 9 thang dugc xac dinh mat s6 bao tr va hoat tinh
trong qua trinh duong hoa.
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Bo6t men sau khi dugc san xuét va ton trit, léy mau sau 1, 3 va 5 thang dé xac dinh
mat s6 va hoat tinh trong qua trinh 1€én men ruou. Piéu kién khdo sat gobm céach
dong goi, nhiét dJ, va thoi gian ton trir.

2.2.7 Phan Idp va dinh danh vi khudn nhiém trong qud trinh sin xudt men giong

Vi khuan nhiém dugc phéan 1ap bang méi trudng PCA va ton trit trong MEA. Binh
danh vi khuan qua phén tich hinh thai, nuéi cdy, thir trao d6i chat cacbon va nito
(Biolog GP), ly trich DNA va phén tich bd gen biang PCR (primer 16S500F &
16S500R). Két qua dinh danh duoc phan tich va xac dinh bang chwong trinh
Bionumerics, Biolog va BLAST (NCBI website).

2.3 Phuong phap phéan tich

Kha ning duong héa ctia nAm méc: phat trién ctia khuan ty, ri dich duong tir khoi
nép 1én men, do pH, xac dinh glucoz bang kit thir glucoz oxidaz, do thé tich dich
ri.

Kha ning 1én men ruou ctia nAm men: su sinh gas (bot khi trong waterlock), do
pH, xac dinh glucoz, xac dinh rugu etylic bang chung cét.

Xac dinh mat s6 vi sinh vat bang phuong phap nhuém huynh quang.
Xac dinh d6 4m ciia bot gidng thuan bang phuong phap say.

Phan tich théng ké bang chuong trinh StatGraphics Plus Version 5, Manugistics,
Inc., Rockville, USA.

3 KET QUA VA THAO LUAN
3.1 Hoat tinh cuia A. rouxii va S. cerevisiae

Sy xuét hién cta khuan ty méc va dich ri ting dan theo thoi gian trong qua trinh 1,
dich ri sinh ra nhiéu, rat sanh va trong, ham luong glucoz dat dén 27,93%w/v cho
thay kha ning duong hoa cao cua A. rouxii va dat chat luong ding lam ngudn
giong chung. Trong dich duong héa c6 chira nhiéu loai dudng khic nhau nhu:
glucoz, maltoz, fructoz, ...nhung chu yéu 1a glucoz. S. cerevisiae chu yéu sir dung
duong glucoz dé chuyen hoa thanh rugu, vi vay co su tuong quan gitra ham lugng
glucoz con lai voi nong do con sinh ra. Ham lugng glucoz con lai nhiéu thi nong
d6 con thap va nguoc lai. Trong thi nghiém nay, glucoz trong dich duong hoa 1a
13,67% (W/v), sau 4 ngay 1én men thu hoach mau dem phan tich thay c6 do con
dat 6,2 %v/v & 20°C va luong glucoz trong dich 1én men con 3,49% (w/v). Piéu
nay cho thiy ndm men c6 kha ning 1én men manh va nhanh, bién doi gn nhu
hoan toan lugng glucoz tiéu thu thanh etanol.

Viéc xac dinh hoat tinh duong hda cao cua nadm moc va kha nang lén men manh
cua ném men la rit quan trong, can phai thyc hién mdi khi bat dau sir dung lam
ngudn glong chung cho qua trinh san xudt, vi day la khau dau tién trong qué trinh
san Xuat, trong khi vi sinh vat rat nhay, dé bi anh huéng boi diéu kién nudi ciy va
qua qua trinh t6n trit.
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3.2 San xuét bjt moc thuin
3.2.1 Méi trwong san xudt bét moc

Do yéu cau thuc té cia cac don vi co s¢ phdi hop dé thir nghiém, c6 truong hop
khi chi sir dung ndm méc dé thir kha ning dudng hoa trong khi cé truong hop chi
can sir dung nam men dé thir kha nang lén men ruou, vi vay bot mdc va bot men
dugc thur nghi€ém san XUt riéng biét nhau. Thur nghi€ém san xuét bot mde tir 5 loai
moi truong khac nhau, dé tim ra co chit thich hop cho ndm mdc phat trién. Cac
loai co chat duogc tuyén chon dya trén nguyén tdc 1a chon céac loai co chat thong
thudng, ré tién, dé tim va phd bién trong ving.

Két qua mat sb bao tir nAm mdc duoc xac dinh béng phuong phap dém huynh
quang va kha nang duong hoa cua bot moc trén khdi nép hap o Bang 1. Khi chung
cac loai bot méc MT1, MT2, MT3 khuén ty gan nhu khong xuat hién trén kh01 nép
hép sau 3 ngay 0 mdc mic du luong dich ri thu duoc kha nhidu nhung rat duc va
long. Nhung khi ching hai loai bot méc con lai a4 MT4 va MT5 thi dich ri sinh ra
tir khéi nép hap nhiéu, sanh va trong; khuan ty phét trién phu déu khap bé mét khoi
nép. Két qua théng ké cho thay su khac biét vé hoat tinh cua 5 loai bot moc dua
trén thé tich dich ri va ham luong glucoz sinh ra trong dich ri sau giai doan 4 méc
c6 ¥ nghia & do tin cay 95%. Moi truong MT4 13 méi truong thich hop nhat cho
nam mdc phat trién.

Bang 1: Mit so bao tir va kha ning duwong héa ciia nam moc

MOoi Loai co Thanh phan  Log bao tu/g Glucoz Thé tich dich
truong chat co chit (%) bot mbc (Yow/v) ri (ml)
MT1 Téam gao 100 1 0,11¢8 31,54a
MT2 Tam gao 80 - 0,46¢ 27,60b
Bot khoai 20
mi
MT3 Téam gao 80 - 0,15c 30,12a
Cam 20
MT4 Bip manh 100 6,6 24,18a 30,78a
MT5 Bép manh 80 6,2 12,21b 31,01a
Cam 20

1 khéng phat hién bdo tir trén buong dém.
2 Gid tri trung binh ciia 3 lan Igp lai.

3 Cdc gid tri c6 mdu ti giong nhau khdc biét khdng y nghia vé mdt thong ké ¢ dg tin cdy 95%.

3.2.2 Xdc dinh thoi gian i thich hop dé san xudt bt moc

Nam mdc duoc nudi trong cac boc nylon c6 xom nhiing 16 nh6 nham tao sy thoéng
khi trong qua trinh 4 moc. Su xuat hién dich ri tang dan theo thot gian u moc. Sau
3 ngay, dich ri sinh ra rat nhleu sanh va trong. Khuéan ty nAm mdc xuét hién it trén
khdi nép, chimg t6 ndAm méc phat trién theo chiéu hudng sinh enzim va duong hoa.
Ham lugng glucoz trong dich ri dat dén 26,49 (%w/v) cho thay hoat tinh duong
hoa cao cua nam moc. Sau 3 ngay u, gia tri pH giam tir 6,02 xudng trong khoang
5,12-5,14. Két qua nay chimg to sy thanh cong cua qua trinh 4 méc vi néu kh01
mdc 1 bi nhidm khuan, gia tri pH s& giam dang ké xudng con pH 3,0-3,5. Mat sb
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bao tir & ba nghiém thirc déu dat 108 bao tir/g bot mde, trong khi ham luong glucoz
cta dich ri & nghiém thic U 5 ngay thap hon so voi U 6 ngay va 7 ngay véi do tin
cdy 95%. Luong glucoz sinh ra gilta u 6 ngay va 7 ngay khac biét khong y nghia,
do d6 nghiém thirc 6 ngay 1a thoi gian 0 thich hop thich dé san xuat bot mbe.

Bang 2: Hoat tinh dwdng héa ciia bot mbc qua céc thoi gian i

Thoi Do am Xuat hién dich ri .
n . . Theé tich N
Nghiém  gianu bot o Ham luong
, 4 X N 2 3 dlCh 11
thirc moc moc 1 ngay oA o (mi) glucoz (%wi/v)
(ngay)  (%wiv) I
Al 5 6,021 +2 ++ +++  45,000° 24,01b
A2 6 5,80 + ++ +++ 47,33a 26,49a
A3 7 5,78 + ++ +++ 47,00a 26,28a

L Gid tri trung binh cia 3 lan lap lai.
2 Mire d§ xudt hién ciia dich ri tang dan tiv it (+) dén nhiéu (++4+).
3 Cdc gid tri c6 mau ti giong nhau khéc biét khong ¥ nghia vé mdt thong ké ¢ dg tin cdy 95%.

3.2.3 Khao sat ti 1¢ sir dung bot moc

Gia tri pH sau & moc & ca 4 nghiém thirc nam trong khoang 5,22 — 5,26. Ham
lugng glucoz khéac biét c6 y nghia & cac nghiém thirc nhung déu dat muc kha cao
22,86 — 26,74 (%w/v). Luong glucoz sinh ra trong dich ri tir khdi nép hép &
nghiém thtc st dung 0,5% bot mdc c6 gia tri thap nhat, ké dén 1a nghiém thirc sir
dung 1,0% bot méc. O hai nghi¢m thure st dung 1,5% va 2% bdt méc ¢b luong
glucoz trong dich ri khac biét khong ¥ nghia. Nhu vay véi ti 18 bot mbe st dung
thip hon nhung van cho ham luong glucoz trong dich ri cao, cho thay ti 1& st dung
1,5% bot mdc 1a thich hop dé sir dung cho qua trinh dudng hoa.

Bang 3: Hoat tinh dwong ho4 ciia nAm méc qua cac ti 1é sir dung
Xuat hién dich ri

Tile

Nghiém thic  bot méc \ \ _ Thetch — Glucoz
' ' (%) 1ngay 2ngay 3ngay dichri(ml) (%owlv)
Al 0,5 +1 ++ +++ 36,97b? 22,86¢
A2 1,0 + ++ +++ 40,67b 24,80b
A3 15 + ++ +++ 42 67a 26,41a
A4 2,0 + ++ +++ 44,00a 26,74a

Y Mike d¢ xudt hién ciia dich ri ting dan tiv it (+) dén nhiéu (+++).
2 Gid tri trung binh ciia 3 lan Iap lai ¢6 méu tw giong nhau khdc biét khong ¥ nghia vé mdt thong ké & dé tin cdy
95%.
3.3 Séan xuat bot men thuan va khao sat ti 1€ sit dung bt men

Bot men duoc san xuit theo yéu cau thuc t& ctia mot sé co so di co san dich ri
dudng va chi can ngudn giéng ching 1a nAm men dé thyc hién qué trinh 1én men
ruou. Nam men duoc nudi trong trong binh 20lit va mat s té bio nam men trong
bot men dat 10° té bao/ g bot men. Do 4m cta bot men 13 5,21 (w/w). Kha nang l1én
men rugu cua bot men qua cac ti 1€ st dung khac nhau dugc trinh bay trong Bang
4. Két qua cho théy trir nghiém thirc str dung 0,2% bot men thi sy 1én men dién ra
yéu va chdm hon, con & 3 nghiém thic con lai bot khi CO> sinh ra nhiéu, su 1én
men dién ra manh m& va nhanh chéng. D6 pH cua dich sau 1én men (4,5) thip hon
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s0 v6i trudce khi 1én men, ddy 1a do trong qua trinh chuyén hoa dudng thanh rugu,
nam men d3 phan giai dudng thanh cac san pham trung gian nhu cac axit hitu co,
lam giam pH cua dich Ién men.

Két qua thong ké cho thdy su khac biét co y nghia vé kha nang 1én men & bdn ti 1¢
st dung dya trén lugng glucoz va do con trong dich sau 1én men, xac dinh dugc ti
1€ 0,4% bot men 1a thich hop st dung cho qua trinh 1én men rugu dich dudng ctua
gao nép than.

Bang 4: Kha niang 1én men ciia bot men qua cac ti 1€ sir dung

Bot khi/2 phut
1A : \ Glucoz (%w/v) .
Nghiém BéTtlrlrfen (ngay) Po cdn
thirc '(% ) 1 2 3 4 Trudc 1én Sau Ién (%viv)
men men
Al 0,2 ol 8 5 3 1,10a2 9,50b
A2 0,4 0 12 8 1 0,89b 10,13a
18.67
A3 0,6 0 12 8 1 0,89b 10,13a
A4 0,8 0 16 6 1 0,74b 10,45a

L Gid tri trung binh ciia 3 lan ldp lai.

2 Cdc gid tri cé mdu tw giong nhau khdc biét khéng Y nghia vé mdt thong ké 6 d¢ tin cdy 95%.

3.4 Xic dinh ti 1¢ sit dung phdi hop bot mdc va bot men

Qua trinh 1én men ruou gdm hai giai doan chi yéu: giai doan nAm méc tao dich
duong 1én men duoc tir ngudn nguyén liéu tinh bot va nAm men chuyén hoa dudng
1én men thanh con. Thi nghiém nham chon ra ti 18 phéi hop bot mdc va bot men tbi
vu tng dung cho qué trinh 1én men rugu. Két qua cho thiy ¢ cing mot ti 16 ching
bot moc, glucoz trong dich sau 1én men & cac nghi¢m thuc khi chung 0,2% bdt
men cao hon va etanol thip hon so vé&i khi chung 0,4% va 0,8%. Trong khi do,
glucoz va etanol & hai ti 1€ ching 0,4% va 0,8% khong khac biét. o) cung mot ti 1€
ching bdt men véi cac ti 1€ chung bot mdc khac nhau, glucoz va etanol trong dich
sau 1én men co6 su khac bi¢t. Cac nghi€m thurc st dung ti 1€ bot mbc 1,5% va 2%
cho etanol cao hon str dung 1,0% bot mdc. Piéu nay c6 thé giai thich véi hoat tinh
manh, ndm men c6 kha ning 1én men gan nhu tdi da luong dudng trong dich ri, do
d6 ham lugng duong cao sé tao ra ham luong etanol cao. Ti 1& phdi hop gdm 1,5%
bot mdce va 0,4% bot men duoce chon 1a mire d6 chuing tdi wu cho qua trinh san Xuét
ruou nép than (Bang 5).

3.5 Méi trwong san xuat men ruwgu thuan gom t6 hgp nam moc va nam men

Hoat tinh men ruou san xudt tir cic moi trudng khac nhau dugc xac dinh théng qua
kha nang duong hoa (Bang 6) va ruou hoa (Bang 7) ctia qua trinh 1én men ruou tir
gao nép than.
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Bang 5: Cac chi tiéu ve 1én men Kkhi str dung cac ti 1€ phoi tron bt moc va bgt men

Xuét hién dich Bot khi Glucoz
Tile Tile ri (ngay) (2phut/ngay) (%wl/v)
o o Dé
Mz mdc  men Sau Sau eon
A 0,
%) (%) 1 2 3 45 6 7 8 7 1én (%viv)
men
Al1B1 02 +' ++ +++ 02 3 11 4 2396b° 146a  9,34e
AlB2 10 04 + ++ +++ 0 2 12 2 24,35b 1,04b 10,9d
Al1B3 0,8 + ++ +++ 0 2 15 12 1 24,11b 0,87c 11,55¢
A2B1 0,2 + ++ +++ 0 2 12 10 2 26,44a 0,78 12,18bc
A2B2 15 0,4 + ++ +++ 0 4 18 12 0 26,68a 0,18e 13,75a
A2B3 0,8 + ++ +++ 0 5 20 10 1 26,61a 0,18e 13,83a
A3B1 0,2 + ++ +++ 0 3 15 10 0 26,7a 0,56d 12,81b
A3B2 2,0 0,4 + ++ +++ 0 7 19 12 1 26,47a 0,19 13,83a
A3B3 0,8 + ++ +++ 0 8 20 13 0 26,78a 0,19 13,83a

Y Mike dg xudt hién ciia dich ri ting dan tiv it (+) dén nhiéu (+++).
2 Gid tri trung binh ciia 3 lan Iap lai.

3 Cdc gid tri ¢é mdu tw giong nhau khdc biét khong ¥ nghia vé mdt thong ké ¢ dg tin cdy 95%.

Bang 6: Kha ning duwong hoa ciia men rwgu thuin & cic nghiém thirc mdi truong

Co chat Xuat hién khuan ty Xuathiéndichri  Gluco
Nghié Thégnh 1 5 3 z
m thirc Loai phan .. 2ngay 3ngay . . . (%wiv
(%) ngay ngay ngay ngay )
A 1
1 Bot gao 100 - 2 it i +I+ +I+ 11,335b
2 Bc?t g0 + 80:20 i bttt i tpq T 13,31a
BoOt mi +
3 BQ} gao + 95:5 ) t . i i + -
Trau
4 BQ} gao + 95:5 i i it ] ] N .
Trau
5 ggt Egg + 80:20 - ++++ - +++ +I+ 9.22¢

Ykhéng thé hién hodc khéng cé.

2 Mike d¢ xudt hién ciia dich ri tang dan tir it (+) dén nhiéu (+++).

;SGo/id tri trung binh ba lan Idp lai ¢6 cac mau tir giong nhau khdc biét khong cé ¥ nghia vé mdt thong ké & dg tin cdy

0.

Gia tri pH trong khoang 4,30 - 4,30 thé hién qua trinh 1én men dién ra binh thuong
0 cac nghiém thure. O giai doan dau cua ‘qua trinh 1én men rugu, bot khi sinh ra rat
nhiéu, diéu nay ching t6 hoat lyc cua nam men rat manh, c6 kha nang chuyén hoa
duong thanh ruou tbt, dic biét & cac nghiém thuc 1, 2 va 5. S6 lugng bot khi gidm
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dan & nhitng ngay tiép theo, ching t6 ndm men d3 chuyén dan dudng thanh ruou
va lugng COz sinh ra cang it. Glucoz trong dich sau khi 1én men con rat it
(O, 03%W/V) va két qua d6 con tao ra cho thay hiéu suit 1én men ruou cia ndm men
1 rat cao.

Bang 7: Kha niing 1én men ruou ciia men ruou thuin & cic nghiém thirc méi trueong

Co chit Bot khi trong 2 phut pH I:)Q C(? n
i 6 20°C
Nghi¢m :
thure Thqnh
Loai phan 1ngay 2ngay 4 ngay
(%)
1 Bot gao 100 32! 8 0 4,60 14,0a°
2 ﬁ?t gao + Bot 80:20 44 7 0 4,80 14,0a
3  Botgao+Trau  95:5 29 12 1 470  12,70ab
4 Bot gao + Trau 95:5 2 4 3 4,45 5,30c
5 Egg gao + Bot 80:20 35 10 0 4,76 12,0b

L Gid tri trung binh ciia 3 lan lap lai.

2 Cdc gid tri ¢é mau ti giong nhau khéc biét khéng ¥ nghia vé mat thong ké ¢ dg tin cdy 95%.
3.6 Tinh on dinh cia men rwou thuan qua qua trinh ton trir
3.6.1 Hoat tinh cua bot moc sau thoi gian ton trir

Sau thoi gian ton trit bot mdc trong boc PP ¢p miéng va bao quan ¢ nhiét do moi
truong xung quanh, két qua phan tich cho thay mat sO bao t giam nhe nhung van
duy tri 6 muc 10%bao tir/gam bot mbc. Do 4am bot mdc ting theo thoi gian ton trie
va ¢6 mbi tuong quan nghich giita d6 am bot moc va hoat tinh. Bot mbc ¢ do 4 am
thip s& c6 hoat tinh cao va nguoc lai. Him luong glucoz trong dich ri ctia bot mée
sau 3 thang ton trir (25,3%w/v) khong khac biét c6 y nghia & d6 tin cay 95% so voi
trude khi ton trir (25, 8%w/v), nhung glucoz ¢ nghiém thirc sau 6 thang (23%w/v)
va9 thang (21%w/v) ton trir giam co y nghia so vol truge khi ton trit. Tuy vay qua
day két qua cho thiy hoat tinh duong hoa cua nam mdc trong bot mdc 1a kha 6n
dinh sau mot thoi gian dai ton trir ¢ diéu kién moi trudng xung quanh.

3.6.2 Hoat tinh ciia bt men sau thoi gian ton triv

Hoat tinh cua bot men sau 1, 3 va 5 thang ton trir dwoc danh gia qua qua trinh 1én
men rugu tu dich duong hoa nép than (Bang 8). O bot men trude khi ton trit ham
luong etanol cua dich 1én men 1a 11,5 %v/v.

Duya trén hoat tinh ndm men sau 1, 3, va 5 thang ton trit cling nhu yéu t6 ngudn
nguyén li€u, xdc dinh cach trlr bot men trong boc PP ép miéng & 4°C la thich hop
nhit cho qué trinh ton trir bot men. Bot men trir ¢ nghiém thire nay van giit hoat
tinh cao sau 5 thang ton trit v&i do con 10,17 (%v/v). Tuy vay bdt men trit trong
boc PP ép miéng trir & mdi trudng xung quanh van c6 kha ning 1én men tbt sau 3
thang voi do cOn 9,34 (%v/v). Mat s6 té bao cua bot men trit & céc nghiém thuc cé
chiéu hudéng giam nhung van giir & mirc ban dau 1a 10° té bao/g bot men.
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Bang 8: Hoat tinh bot men sau thoi gian ton triv

Nghiém  Nhiét do Ham luong etanol

. - Céach dong goi (%viv)

thc it (°C) - 1 thang 3 thang 5 thang
AlB1 Boc nhom, ép miéng 11,5a* 1la 10.17a
AlB2 4 Boc PP, ép miéng 11,5a 10.83a 10.17a
A1B3 Boc PP, c6t day thun 11,5a 10b 9,34b
A2B1 Boc nhom, ép miéng 10,64b 9,34c 8,21c
A2B2 25 Boc PP, ép miéng 10,64b 9,34c 8,21¢c
A2B3 Boc PP, cot day thun 10,17b 8,63d 7,27¢
A3B1 Moi Boc nhom, ép miéng 10,62b 9,34c 8,21c
A3B2 truong Boc PP, ép miéng 10,62b 9,34c 8,21c
A3B3 (;(u“ar:% Boc PP, c6t day thun 10,31b 8,71d 7,27¢e

(29-34)

* Gid tri trung binh ciia 3 lan ldp lai ¢6 méu tw giong nhau khéc biét khéng ¥ nghia vé mdt thong ké ¢ dé tin cdy
95%.

3.6.3 Hoat tinh men ruou thuan qua thoi gian ton triv

Thi nghiém nay str dung men ruou thuan da dugc san xuat va ton trix trong boc PP,
ép miéng va bao quan & 4°C. Két qua cho thiy khi sir dung men ruou thuan qua
qua trinh t6n trit (3, 6, 9 va 12 thang) dé tién hanh 1én men ruou tur khdi nép hap,
ham lugng con sinh ra c6 giam theo thoi gian ton trir nhung van con kha cao (Hinh
1). Piéu nay ching to hé vi sinh vat gdbm ndm moc A. rouxii va ndm men S.
cerevisiae trong men rugu thuan thé hién duge tinh 6n dinh trong hoat tinh duong
hoa va kha nang 1én men ruou sau mot thoi gian dai ton trit (12 thang).

197 150
= 200 S 17,9
2 171 4,
™~
=
S 150
=)
2 100
c
"8
=3 5,0 T
(=]

0,0

0 3 6 9 12

Thoi gian tén trir (thang)

Hinh 1: Hoat tinh ciia men rwgu thuin qua thoi gian ton triv

3.7 Phan lap va dinh danh vi khuin nhiém trong qua trinh sin xuit men
rugu thuan

Trong qua trinh chuén 'bi men ruou thuan du chi str dung nguén giéng thuin gdbm
t6 hop ndm mdc va nam men dé chung vao khéi bot nhao, nhung qua qua trinh
quan sat va dém mat s vi sinh vat da phat hién sy hién dién cua vi khuan. bay la
nhing loai vi khuan khong mong mudn do bi 1y nhiém trong qui trinh san Xuat
Tuy mat s6 hién dién ¢ mirc d6 thap (102-103 CFU/g), nhung day la ngudn giéng
chung ban dau sir dung trong qua trinh san xuit ruou, vi vay chung sé c6 co hoi
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phat trlen mat sd nhiéu hon nhanh chong trong qua trinh 1én men sau do. Do yéu
ciu vé an toan thuc phim nén rat can thiét thuc hién cong tac phan lap va dinh
danh cac vi khuin khong mong mudn ndy. Két qua phan lip dugc ba dong vi
khuan danh s6 theo thtr tr 1a BN06-31A, BN06-32 va BN06-33. Qua két qua phan
tich vé hinh thai, kha ning trao d6i cacbon va nito va phan tich by gen (Hinh 2),
cac dong vi khuidn ndy duoc dinh danh thuéc loai  Bacillus
subtilis/amyloliquefaciens. Day 1a loai khong gy doc 6 va giy bénh cho ngudi.

f-ss
90
}92
o4
96
o8
;100

Bacillus megaterium

i

Bacillus mycoides
BNO-6-31A Bacillus subtilis /amyloliquefaciens
Bacillus amyloliquefaciens

Bacillus subtilis
BNO6-33  Bacillus subtilislamyloliquefaciens
BN06-32  Bacillus subtilis/amyloliquefaciens

S Bacillus licheniformis

Bacillus firmus

Bacillus sphaericus

Hinh 2: Két qua phan tich bj gen ciia ba dong vi khuin

4 KET LUAN

Bip manh va trdu 1a co chat thich hop cho méi trudng san xuat bot mdc tir
Amylomyces rouxii véi thoi gian 0 13 6 ngdy. Qui trinh san xudt bot men tir
Saccharomyces cerevisiae duoc thir nghiém trong binh 20lit, va mat sé dat dén 10°
té bao/g bot men. Ti 1& gém 1,5% bot mbe va 0,4% bdt men 1a thich hop cho qui
trinh san xuat ruou nép than. Thanh phan bt gao va bot khoai mi thich hop lam
moi truong dé san xuit men ruou thuin gém t6 hop mdc va men. Hoat tinh men
ruou c6 chiéu hudng giam trong qua trinh 1én men rugu sau thoi gian ton trir, tuy
vay néng dd con dat duoc khi st dung men rugu sau 12 thang tdn trit van con thé
hién kha cao. Vi khuan lay nhiém trong men rugu thudn cé tén Bacillus
subtilis/amyloliquefaciens 1 loai vi khuan khong sinh doc t6 va khong nhiém bénh
d6i voi nguoi.

TAI LIEU THAM KHAO

Dung, N.T.P., Rombouts, F.M., and Nout, M.J.R. 2005. Development of defined mixed-
culture fungal fermentation starter granulate for controlled production of rice wine.
Innovative Food Science and Emerging Technologies 6, 429-441.

Dung, N.T.P., Rombouts, F.M., and Nout, M.J.R. 2006. Functionality of selected strains of
moulds and yeasts from Vietnamese rice wine starters. Food Microbiology 23, 331-340.

Dung, N.T.P., Rombouts, F.M., and Nout, M.J.R. 2007. Characteristics of some traditional
Vietnamese starch-based rice wine fermentation starters (men). Food Science and
Technology/LWT 40, 130-135.

402



Tap chi Khoa hoc 2009:11 392-403 Truong Pai hoc Can Tho

Lee, A.C., and Fujio, Y. (1999) Microflora of banh men, a fermentation starter from Vietnam.
World Journal of Microbiology and Biotechnology 15, 51-55.

Nout, M. J. R., and Aidoo, K. E. (2002) Asian Fungal Fermented Food. In The Mycota. Vol.
X “Industrial applications”. Ed. H. D. Osiewacz, pp. 23-47. Berlin-Heideberg- New York:
Springer-Verlag.

403



