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TOM TAT

Nghién ciru nham déanh gid chat ' heong cuia com ruou diegc san xudt & Thanh
pho Can Tho théng qua mét s6 chi tiéu héa If (do am, do Brix, ham lu"o‘ng
ethanol, ham lwong acid, pH) va vi sinh (tong s6 nam men va nam moc tong
56 Vi sinh vt hiéu khi, tong 56 Vi khudin Zactlc dinh luong Coliforms tong s6
va Escherichia coli). Két qua cho thdy dé am ciia com rwou trong khodng
30,57-40,48% w/w va ham lwong ethanol & mirc 8,7-12,7% v/v. Tong s nam
men va nam moc dao déng & mire 3,1x10° dén 2,0x10° CFU/g. Ngodi ra,
nghién citu ciing phan ldp dwge 5 ching ndm moc va 15 chiing ndm men ¢6
trong vién men va com ruou trén moi truong thach PD (Potato Dextrose) va
YPD (Yeast extract Peptone Daxtrose) tir d6 lam nguon nguyen ligu dé tuyen
chon cdc dong ndm men, nam moc ¢6 hoat tinh cao dé img dung san xudt
com rwpu dat chat hrong on dinh, gép phan duy tri lang nghé va nham heu
trif nguon gen quy ban dia.

Tir khoa: Com rwou, lén men ethanol, ném men, ném méc, vi khudn
lactic

ABSTRACT

The research aims to evaluate the quality of sweet fermented glutinous rice
collected in Can Tho City through some physicochemical indicators
(moisture, Brix degree, ethanol content, total acid content, pH) and
microbiological indicators (total yeast and mold count, total aerobic count,
total lactic acid bacteria, and quantification of total Coliforms and
Escherichia coli). The analysis showed that the sweet fermented glutinous
rice moisture content was 30,57-40,48% w/w and ethanol concentration
ranged from 8,7-12,7% v/v. The total yeast and mould count was determined
from 3,1x10° to 2,010’ CFU/g. In addition, the study also isolated 5 strains
of mold and 15 strains of yeast present in starter and sweet fermented
glutinous rice on PD (Potato Dextrose) and YPD (Yeast extract Peptone
Dextrose) media. The isolated yeast and mold strains with high activity will
be used as the resources for the manufacture of sweet fermented glutinous
rice to maintain the traditional craft village and preserve valuable local
genetic resources

Keywords: Sweet fermented glutinous rice, ethanol fermentation,
yeast, mold, yeast, lactic acid bacteria
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1. GIOI THIEU

Tur xua, qua trinh san xudt com ruou hoan toan
nhd vao hé vi sinh vat tu nhién duge “roi” vao khdi
4. Tuy nhién, cach lam nay thudng cho két qua
khong 6n dinh va bang nhiéu kinh nghiém, nguoi ta
da chon khdi u t6t nhat dé lai mot phén cho san xuét
mé sau. Phuong phéap nay tuy tét hon cach lam phu
thudc vao hé vi sinh vat ty nhién nhung nguén giéng
s& khong thé bao quan duoc lau. Do d6, banh men
da duogc tao ra tir nhitng mé u tot nhat bé'lng cach tao
hinh ching véi co chat, sy kho va bao quan dé dung
dan. Bang cach nay, nha san xuit da hoan toan chi
d6ng hon trong qué trinh san xuét va chét luong san
phﬁm dan dugc cai thién. Cac loai banh men duoc
san xuit theo phuong phép truyén théng vé nguyén
tac 1a giéng nhau, nhung tuy theo déc diém khi hau,
nguyén li€u va so thich cua ting dia phuong ma
ngudi ta ¢o thé bd sung vao banh men mot sé thanh
phan khéc (Lee & Fujio, 1999; Dung et al., 2007).

Com ruou la mét loai thuc phérn 1én men truyén
thong & Viét Nam, c6 con voi nguyén liéu chinh 1a
gao nép duoc niu chin, sau d6 dé ngudi va i véi men
rugu trong 2-3 ngay cho 1én men. Thanh pham thu
dugc la com rugu hoi w6t so véi ban dau, khi an c6
vi cay nong, ngot va mui thom dic trung. Nguyen
lidu dé lam com ruou co thé thay 601 iy vung mién
nhung chu yéu van can c6 gao nép va vién men.
Dién bién chinh trong qua trinh 1én men com rugu &
trang thai rin gom 2 giai doan: Thir nhét 1a 1a giai
doan dudng hoa chu yéu boi nim mée, va giai doan
ruou hoa chu yéu béi nAm men. Hai giai doan nay
dién ra dong thoi trong khdi com nép. Ngoai ra, con
c6 qua trinh 1én men acid lactic (Lugng, 1998).
Thanh phén vi sinh chu yéu dugc tim thay trong men
com rugu duge chia thanh 3 nhom gém ndm mdc
(dién hinh nhu Aspergillus, Pennicilium, Mucor,
Rhizopus), nAm men (chu yéu 1a Saccharomyces
cerevisiae) va Vi khudn (v6i hai nhém chinh 1a vi
khuan acid lactic va acetic) (Hesseltine et al., 1988;
Lee & Fujio, 1999; Dung et al., 2007). Cac 10a1 vi
khuén nay goép phan tao do chua cho sén pham covi
hai hoa hon. Mit khac, khi vi sinh vt phat trlen qua
mirc ¢6 thé anh huong dén san pham cudi cung.
Ngoai hai vi khuan nay con mot sé vi khuan tap
nhiém khéac chua xac dinh duoc, nhung luong vi
sinh vét c6 hai trong vién men lai rat it so v6i cac vi
sinh ¢6 loi (Luong, 1998). Nhin chung, cac nhom
sinh vat trong men dé 1am com ruou gan nhu twong
ty v6i men lam rugu. Tuy nhién, vién men lam com
ruou 1a loai men ngot hay men ngot thudc bic boi vi
n6 quyét dinh dén cac dic diém dic trung cua timg
loai san phém, nhu com rugu phai vi ngot va chira
mdt lugng con kha thép.
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Mic du com ruou da duoc 1én men va st dung
trong cudc séng cua con nguoi tr [au nhung céc
cong bd khoa hoc lién quan dén com rugu van con
han ché. Vi véy, nghién ciru nay budc dau danh gia
chét luong ciia com ruou va tién hanh phén lap cac
dong ndm mdc va ndm men, tir d6 1am co s& dé
tuyén chon cac dong vi sinh vat c6 kha ning tmg
dung dé kiém soat va cai thién chat lwong com ruou,
cling nhu luu trir ngudn gen cua ban dia.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u va hoéa chit

— Cac miu com ruou va men com ruou duoc
thu thap tai quan Ninh Kiéu va quan Cai Ring, thanh
phé Can Tho. Cac co sé thu mau bao gdm: Co s&
C6 Ba (CB, chg bénh vién Da Liéu, dudng 3/2), co
s& Ba Nam (BN, cho An Lac, duong Nguyén Thi
Minh Khai), co s¢ Chi Hai (CH, cho Hung Loi,
duong Nguyén Vin Linh), co so Ba Duyén (BD, cho
Cai Rang, duong Tran Hung Dao), co s C6 Tam
(CT, chg An Binh, duong tinh 923).

Hoa chat: K,Cr,0;, H,SO, (Xilong
Scientific, Trung Quéc), Tri-butyl phosphate (TBP)
(Merck, Puc), NaOH 0,IN (Cemaco, Viét Nam).
Méi truong st dung trong nghién ctru bao gdbm: Moi
truong OGYE (Oxytetracyline Glucose Yeast
Extract), moi truong PCA (Plate Count Agar), moi
truong MRS (Mann Rogosa Sharpe), moi truong
Nutrient, moi truong LS (Lauryl Sulphate), moi
truong BGBL (Brilliant Green Bile Lactose), moi
truong Tryptone, moéi truong YPD (Yeast extract
Peptone Dextrose), modi truong PD (Potato
Dextrose). Cac mdi truong téng hop cua hing
Himedia (An o).
2.2. Phuong phap nghién ciru

2.2.1. Danh gia cac chi tiéu co ban cua sdan
pham com ruou

Céc miu com rugu sau khi thu nhan tir cac co s&
duoc thyc hién phan tich do am (%), do Brix, xac
dinh ham luong ethanol (% v/v), ham lugng acid
(g/L) va gia tri pH.

2.2.2. Xdc dinh mdt sé vi sinh vt cé trong san

pham com rwou

Céc mau com rugu duge dong hoa bang cach can
10 g san pham cho vao tai stomacher chira sin 90
mL dung dich NaCl 0,85%, miu dugc nghién trong
1 phut & toc d6 260 vong/phit. Cac mau com ruou
dugc pha lodng dén néng do thich hop.

—  Xac dinh tong 6 nam men va nam moc: 0,1
mL dich pha lodng cua miu com rugu ¢ cac nong
d6 pha loang ké tiép duoc trii trén dia chira moi
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truong OGYA va u ¢ 30°C trong khoang 24-48 gid
(B9 Khoa hoc va Cong ngh¢, 2010).

— Xac dinh tong sb vi khuan lactic va tong s6
vi sinh vat hiéu khi: 1 mL dich pha lodng ctia miu
com rugu & cac ndng do pha loang ké tiép duoc cho
vao dia petri va 15-20 mL mo6i truong MRS/PCA &
nhiét d khoang 45-50°C (twong tng véi vi sinh vat
hiéu khi va vi khuan lactic), sau d6 dugc rét vao dia
1di ldc déu theo hinh s 8. U & 30°C trong khoang
24-48 gio (B Khoa hoc va Cong nghé, 2008 &
2015).

Dém sb khuén lac da phat trién trén dia thach va
tinh két qua nhu sau:

B 2C
" (n1+0,1n2)d

Trong d6, N 14 s6 khuan lac ¢ trong 1 g mau hay
1 mL miu (CFU/g hay CFU/mL), ICla s6 khuan lac
dem dugc trén cac dia petri, d la ndng do pha loang
mau ma ¢ d6 dia petri dau tién duoc chon dé dém co
s6 khuan lac thoa diéu kién 30 < x < 300, nl 1a sb
dia chon dém cac khuén lac & néng do déu tién (nl
=1 hodc nl = 2) van2 la s6 dia chon dém céac khuén
lac & ndng d6 ké tiép (n2 = 1 hodc n2 =2).

— Dinh luong Coliforms tong sb va E. coli: 1
mL dich pha loang cua mau com ruQu & cac ndng
d6 pha lodng ké tiép dwoc cho vao cac 6ng nghiém
chtra 9 mL moi truong LSB c¢6 chira chuéng Durham
(hé théng 9 éng theo phwong phap MPN, Most
probable number). Cac ong nghiém duoc u & 37°C
trong 48 gio. Ghi nhan va chuyén 1 mL cac dng co
sinh hoi sang cac dng nghiém c6 chira 9 mL BGBL
¢6 chira chuong Durham. U & 37°C dé xac dinh
Coliforms téng s6 va 44,5°C dé xac dinh E. coli
trong 24-48 gid. Tiép tuc ghi nhan va chuyén 1 mL
cac dng co sinh hoi sang cac 6ng nghiém co chira 5
mL moi truong Tryptone va u ¢ 44,5°C. Sau 24 gio,
thubc thir Kovac’s duge cho vao cac dng nghiém.
Quan sat nhitng dng nghiém c6 sinh hoi & 44,5°C
(Coliforms chiu nhié¢t) va Indol duong tinh, tra bang
MPN tinh s6 luong E. coli ¢6 trong 1 g com rugu
(Bo Khoa hoc va Cong nghég, 2015).

2.2.3. Phan ldp va xac dinh hinh thdi cua cac

dong ndm men tir com ricou

Nim gram miu com ruou duge ting sinh trong
binh tam gi4c ¢6 chira 95 mL méi trudng YPD. U
lic & nhiét do phong (28-32°C) trong 24-48 gio.
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Dich tang sinh dugc pha loing dén ndéng d¢ thich
hop. Sau do, 0,1 mL dich pha loang dugc trai trén
moi truong thach YPD va t ¢ 30°C trong 24-48 gio.
Thuc hién céy chuyén nhiéu 1an dén khi thu dugc
c4c chung ndm men thuan, ghi nhan dic diém cua
khuan lac va té bao cua cac dong ndm men duge
phan lap.

2.2.4. Phan lap va xdc dinh hinh thdi cua cac

dong nam moc tir com rueou

Nim gram mau com rugu duge ting sinh trong
binh tam giac ¢6 chira 95 mL méi trudng YPD. U
lic & nhiét do phong (28-32°C) trong 24-48 gio.
Dich tang sinh dugc pha loang dén nong d¢ thich
hop. Sau do, 0,1 mL dich pha lodng dugc trai trén
moi truong thach PD va u ¢ 30°C trong 24-48 gio.
Thuc hién céy chuyén nhiéu 1an dén khi thu duge
cac chung ndm méc thuan. Ghi nhan dic diém cua
khuén lac, khuan ty va bao tir ctia cac dong ndm mdc
duoc phan lap.

2.2.5. Phwong phdp phdn tich va xit li s6 liéu

- Xac dinh pH bang may do pH Horiba
(pH1100, Nhat Ban) va °Brix dugc xac dinh bang
khiic xa ké Atago (Master-2a, Nhat Ban).

— Ham lu’Qng acid téng duoc xac dinh béng
phuong phéap chuan d6 (Nguyen & Hwang, 2016).

— Ham lugng ethanol dugc xac dinh dya trén
phan tng véi tri-n-butyl phosphate va kali chromate
(Sriariyanun et al., 2019).

- Két qua dugc xir Iy va vé biéu dd bang phan
mém Microsoft Excel 2013 (Microsoft Corporation,
Hoa Ky). Sb liéu duge xur ly va phan tich thong ké
bing phan mém Statgraphics Centurion XV
(Statpoint Technologies Inc., Hoa Ky).

3. KET QUA VA THAO LUAN

3.1. Cic chi tiéu co ban cia san pham com
ruou

Com ruou 1a mot loai thyc pham 1én men truyén
thdng & Viét Nam v&i nguyén lidu chinh 1a gao nép
duoc ndu chin, sau do dé ngudi va i voi men rugu
trong 2-3 ngay. Thanh pham thu dugc 1a com rugu
uot so v6i ban dau, khi dn c6 vi cay ndng, ngot va
mui thom dic trung. Cac mau com ruou thu thap tir
5 co s¢ (Co Ba, Ba Nam, Chi Hai, Ba Duyén, Co
Tam) (Hinh 1) dugc phén tich mét s chi tiéu co ban
nhu d6 4m, do Brix, ham luong ethanol, ham lugong
acid tong, pH. Két qua dugc ghi nhan trong Bang 1.
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Hinh 1. Hinh anh cic miu men com rwgu va com rwgu thanh phim tai cac co so

Bang 1. Két qua xac dinh cac chi tiéu co ban ciia sin pham com rugu

MAu com rugu

Chi tiéu Cé Ba Ba Nam ChiHai  BaDuyén Cd Tam

(CB) (BN) (CH) (BD) (CT)
Do am (% w/w) 34,1540,96  30,57t1,74 34,50°+0,39 40,48£1,06 38,53%+0,52
D9 Brix (°Brix) 26,0040,44  25,001+0,20 26,0040,20  36,00:£0,44  32,50>+0,44
Ham lugng ethanol (% v/v) 10,56°40,25 12,13%+0,12 11,54+0,76 11,89%+1,73  12,66*+0,80
Ham luong acid tong (g/L) 4,50°£0,23  4,0540,00  4,9540,00  3,60%£0,00  2,48%£0,23
pH 3,92040,01  4,11£0,01  3,99£0,01  4,22°40,01  4,54%+0,01

Ghi chit: S6 liéu trong bang la gid tri trung binh cua 3 lan lap lai = dj léch chuan Cac gid tri trung binh trong cung mot
hang theo sau c¢é cde mdu tw giong nhau thé hién sy khdc biét khong c6 y nghia vé mdt thong ké 6 mikc ¥ nghia 5%

(p<0,05).

Két qua tir Bang 1 cho thdy d6 4m cua cac mau
com rugu dao dong trong khoang 30,57-40,48%
w/w. Trong d6, miu tai co s6 BN ¢6 d6 4m thap nhat
véi 30,57%, & mau com ruou CB va CH ¢6 do 4m
turong dbi gan nhau va khac biét khong ¢ y nghia
thong ké (34,15% va 34,5% w/w) va mau com rugu
¢6 d6 4m cao nhat dugc ghi nhan tai co sé BD véi
40,48%, khac biét co y nghia thong ké so véi cac
mau tai cac co so khac. Gia tri do 4m ciia thuc pham
phén anh ty 1¢ gitra luong nudc chira trong thuc
pham va tong trong luong cua no6. Theo do, do & am
cua mot san pham thuc pham c6 thé anh huong dén
chét luong, d6 bén va thoi han st dung cua n6. Nhin
chung, san phim 1én com rugu chiém ti 16 nudc dudi
50%, nho hon so v6i do 4m cua com rugu trong
nghién clru cua Surojanametakul et al. (2019) khi
chi dao dong tir 50,76-53,04%.

Tir Bang 1 ¢6 thé thiy ham lugng chat kho hoa
tan cua com rugu thanh phém tai cac co s& khao sat
dao dong trong khoang 25,0-36,0 Brix. Trong qua
trinh 1én men thi sy hoat ddng cua vi sinh vat da tao
cac enzyme c6 kha nang bién d6i tinh bot trong gao
thanh duong, con va acid (Luong, 1998; Pham,
2006). O giai doan dau, ndm mdc (dong vai tro quan
trong trong viéc tiét ra enzyme dé pha huy céc lién
két glycoside cua hat tinh bot thanh cac san pham
hoa tan va san xuét cac loai duong khac nhau, ching
han nhu oligosaccharide, disacaride va mono-
saccharide, vi vdy ma luong dudng c6 thé duoc ting
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1én. Tuy nhién, sau qué trinh 1én men thi tong chat
kho hoa tan lai ¢6 xu huéng giam xudng, nguyén
nhén 13 do nAm men cung cac vi sinh vét c6 mat
trong vién men da sir dung ngudn dudng nay. Theo
ghi nhan ctia Xu et al. (2021), khi san xuat Jiu Niang
(mdt san pham truyén thong ciia Trung Qubc twong
tu com rugu cua Viét Nam) tir gao nép den ciing cho
thiy ham luong dudng giam dan theo thoi gian 1én
men.

Bén canh do, ham lugng ethanol ciia com ruou
ciing duge xac dinh bang phuong phap quang phd,
két qua cho thay com rugu CB ¢6 ham lugng ethanol
thdp nhét 1a 10,56% v/v va com ruou CT c6 ham
lugng ethanol cao nhét 1a 12,7% v/v. Cac mau con
lai thi dao dong trong khoang 11,54-12,13% v/v va
c6 su khéc biét khong c6 ¥ nghia théng ké. Sau qua
trinh duong héa boi ndm mde thi qua trinh 1én men
ruou xay ra, trong dé dudng glucose duge chuyén
thanh ethanol do hoat dong ctia nAm men co trong
men khoi dau (Dung et al., 2007). Hon nita, mot
lugng nho ethanol co thé dugc san xuat thong qua
qué trinh 1én men ctia vi khun acid lactic véi sur co
mat cua maltose, dac biét khi nhiét d6 1én men cao
hon 30°C (Akerberg et al., 1998). Tuy nhién, khi so
sanh véi cac nghién ctiru trude day thi ham lugng
ethanol trong cac mau com ruou khao sat 1a kha cao.
Cu thé, trong bao céo ciia Surojanametakul et al.
(2019) thi ham lugng ethanol cua Khao-mak (mét
san pham truyén thong cta Thai Lan twong tw com
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ruou cua Viét Nam) sau 3 ngay lén men la 2,15-
2,58% v/v. Theo nghién ciru cia Wongsa et al.
(2018), muc do ¢dn duge tao ra baoi qua trinh 1én
men tur cac loai gao khac nhau déu nho hon 0,5% v/v
sau 3 ngdy 1én men va c6 xu hudng tiép tuc ting dén
1-2% v/v & ngay thtr 7. Nguyén nhan c6 thé dan dén
su khac biét nay co thé 1a do ngudn nguyén liéu,
gidng men khoi dong hay thoi gian 1én men.

Ngoai ra, khi xac dinh ham lugng acid téng cua
cac mau com rugu déu cho thiy gia tri trong khoang
2,48-4,95 g/L. Mau BD va CT c6 ham lugng acid
thap voi mic tuong tng 1a 3,60 va 2,48 g/L. Trong
d6, com ruou tir co s¢ CH c6 ham lugng acid cao
nhét trong 5 miu khao sat véi ham luong 14 4,95 g/L.
Két qua nay ciing co sy trong dong véi két qua bao
cao cua Surojanametakul et al. (2019) khi 1én men
Khao-mak, ham lugng acid tong sau 3 ngdy 1én men
dat tir 3,1-5,0 g/L. Ngoai ra, theo Kkét qua cta Xu et
al. (2019) cho thay trong Jiu Niang rat giau acid hiru
co, trong d6 acid lactic chiém ham lugng cao nhét,
con lai 1a cac chét khac nhu acid malic, fumaric,
acetic, tartaric, citric va succinic,... Vi téng ham
luong acid hitu co tang dan theo thoi gian va giam
nhe sau 60 gio 1én men. Diéu nay duoc cho 14 ¢6 lién
quan dén qua trinh chuyén hoa 1én men phtre tap cua
hé vi sinh vt c6 trong ngudn “men khoi dong” bao
gém nam mdc, ndm men va vi khuan hay tir nhiing
vi sinh vét tap nhiém trong qua trinh san xuét. Hon
nira, trong qué trinh 1én men, sy hinh thanh va tich
tu cua ethanol da (rc ché viée san xuét acid lactic ¢
mot mirc @6 nhét dinh, chinh vi vay, do acid cua
thanh phém ¢6 thé dugc kiém soat trong mdt pham
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vi nhat dinh dé ngén chan sy 6i thiu cia gao nép
(Zhao et al., 2020).

Tuong tng véi ham luong acid thi céc gia tri pH
ciing dugc ghi nhan va nam trong khoang 3,92-4,54.
Két qua nay ciing phil hop boi mdi twong quan giita
luong acid va d6 pH dugc xac dinh bdi cuong do ion
ctia acid. Khi ghi nhan sy thay dbi do pH cua Khao-
mak dugc san xuét tir gao den, d pH cua Khao-mak
tir 6,00 giam xudng con 4 ,00-4,27 sau 3 ngay cua
qua trinh 1én men. Béi vi nam men va nim moc co
thé dong mot vai tro quan trong trong qua trinh 1én
men duong thanh ethanol va acid (Manosroi et al.,
2011), do 36 d6 pH bi giam cung véi do acid cao da
mang lai tic dung khang mot s6 vi sinh vét gdy bénh
va giup dam béao thyuc pham 1én men an toan khi tiéu
dung (Dung et al., 2007). Nhin chung, déc tinh chat
lwong san phdm com ruou co thé thay d01 tay theo
timg noi va phu thugc vao nhiéu yéu t6 bao gom
gidng khoi dau, phuong phap truyén thdng, diéu
kién moi trueong va thoi gian 1én men.

3.2. M@t s vi sinh vat c6 mit trong san phim

com rugu

Bén canh c4c chi tiéu héa li, cac chi tiéu vé vi
sinh vat trong cac mau com rugu ciing duge phan
tich (khong qua 7 ngdy tir khi thu mau), bao gom cac
chi tiéu xac dinh tong s6 nAm men va nam moc, Xac
dinh tong sb vi sinh vat hiéu khi, x4c dinh tong sb vi
khuan lactic va dinh luong Coliforms tong so va E.
Coli, qua d6 c6 cai nhin tong quan vé vi sinh vat hién
dién trong san pham com rugu truyén thong duoc
bén trén thi truong. Két qua phan tich mat sé vi sinh
vat dugc trinh bay & Bang 2.

Bang 2. Két qua phén tich xac dinh mit sb vi sinh vat trén cic miu com ruou

Méu com ruou

Vi sinh vit

CB BN CH BD CT
Tong 56 nam men va nam moc 730%0,03  6,48£0,02 6970,01 7,14%£0,02  6,54%£0,01
(logCFU/g)
Tong 56 vi sinh vt hicu khi 930°:0,02  8,69%0,00 8,614:0,01 846%£0,01 9.46%:0,01
(logCFU/g)
Téng s0 vi khuan lactic 9,43+0,01  9,38°+0,01 8,5240,02 8,590,00 8,57£0,01
(logCFU/g)
Téng 56 vi khuin Bacillus 1,885£0,02  1,00%£0,05 1,7060,06 198:£0,02 1,81°£0,02
(logCFU/g).
Coliforms tong sb
(MPN/g) <3 <3 <3 <3 <3
E. coli (MPN/g) <3 <3 <3 <3 <3

Ghi chii: S6 liéu trong bang la gid tri trung binh cia 3 lan lap lai + dj léch chuan Cac gid tri trung binh trong cung mot
hang theo sau cé cdc méu tw giong nhau thé hién su khdc biét khong cé y nghia vé mdt thong ké & mikc Y nghia 5%

(p<0,05).

Két qua phan tich & Bang 2 cho thay mAu com
ruou CB ¢6 tong s6 ndm men va nim mdc cao nhét

1a 7,30 logCFU/g, thap nhat la mau com rugu BN
v6i tong s6 ndm men va nim méc 1a 6,48 logCFU/g.
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Diéu nay di chung to ring trong com ruou déu co
chira cac dong ndm médc va nim men. Day 1a hai loai
vi sinh vét dong vai trd va hoat tinh chu yéu trong
qua trinh duong hda va 1én men rugu (Hesseltine et
al., 1988; Nwosu & Ojimelukwe, 1993). Tuy nhién,
& giai doan phén tich mat s6 vi sinh nay chua thé c6
két luan gi vé hoat tinh cua tat ca cac dong nAm mdc
va nidm men c6 loi cho qua trinh 1én men com ruou,
cling nhu chua phan biét dugc cac dong vi sinh vét
nao 1a can thiét cho qua trinh 1én men rugu sau nay,
hoic cac dong nao 1a bi nhiém c6 thé lam giam hi¢u
suat 1én men sau nay. Trong bo céo két qua 1én men
Khao-mak cua Surojanametakul et al. (2019) ciing
cho thiy su tuong dong khi két thic thoi gian lén
men (ngay thir 3), tong s6 ndm mbc, nim men dém
dugce & san pham lan luot 1a 7, 00><102 CFU/g va
5,40x10° CFU/g (Surojanametakul et al., 2019).

Bén canh do, két qua cling cho thiy su hién dién
clia mat sb vi sinh vat hiéu khi gitra cac mau co su
khac biét y nghia vé mit thong keé, trong d6 cao nhét
la mau CT véi tong luong vi sinh vt hleu khila 9,46
logCFU/g, ké dén mau CB véi tong s6 vi sinh vat
hiéu khi 14 9,30 logCFU/g va thap nhat la mau BD
v0i 8,46 logCFU/g. Viée xdc dinh tong sb vi sinh vat
hiéu khi trong mau s& hién thi mirc d6 an toan v¢
sinh ctia thue phim; danh gia chit luong ctia mau vé
vi sinh vat; nguy co hu hong cia thyc pham; giéi
han vé thoi gian, han st dung - bao quan cua san
pham; mic d6 vé sinh trong qua trinh ché bién va
bao quan thuc pham. Tong s vi khuén lactic cling
dugc tim thdy trong tat ca mau com ruou, mat s6 vi
khuén lactic dao dong tir 9,52-9,43 logCFU/g, tuong
{rmg v6i 1a mau CH va mau CB. Vi khuén lactic ¢
mat khap noi trong céc loai thuc pham 1én men tu
nhién vi chung c6 thé chiu dugc d6 pH thap va nd
con dugc xem la vi sinh vat chirc nang, dong vai tro
quan trong trong qua trinh 1én men thyc pham
(Abriouel et al., 2006). Bén canh nim mdc, mot sb
vi khuan c6 kha ning tao ra cac enzyme gitp thity
phan tinh bdt trong nguyén liéu thd dé tao ra duong
ma ndm men c6 thé sir dung dé san xuat ruou (Hong
et al., 2021). Ngoai ra, nam mdc, ndm men va vi
khuén lactic c6 thé tao ra nhiéu loai enzyme can thiét
cho qua trinh chuyén hoa té bao tao ra cac phan tir
nho da dang, gop phan tao nén huong vi va mui
thom ctia san pham cubi cing (Jiang et al., 2020).
Chinh vi vy ma Yusmarini et al. (2019) da ‘nghién
ctru san xudt Tapai (mot san pham truyén thng cua
Indonesia tuong tu com ruou cia Viét Nam) bang
cach bd sung ching Lactobacillus plantarum cing
v6i men lam giéng khoi dong. Két qua cho thdy
Tapai dugc 1€n men c6 chira chung L. plantarum c6
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cac dac tinh hoi khac so voi Tapai truyén thong va
nhén dugc sy uva thich cua cic cam quan vién.

Ngoai ra, nhom vi khuén Bacillus ciing dugc tim
thiy trong cac mau com ruou. Day 1a nhom vi khuan
thuong duge tim thay trong mot s6 san pham lén
men boi nhom nay dwoc biét dén véi kha nang sinh
cac loai enzyme ngoai bao (protease va amylase) véi
ndng do6 cao. Tir két qua ghi nhan & Bang 2 cho thiy
mat sé vi khun Bacillus trong cac mau chao dao
dong tir 1,00-1,98 logCFU/g. Pay c6 thé 1a nhom vi
sinh vat tap nhiém trong qua trinh 1én men com
ruou. Theo két qua phan tich trong nghién ctru cia
Zou et al. (2023) thi chi Bacillus ¢ lién quan dén
mui vi cia san pham trong viéc hinh thanh cac hop
chit dé bay hoi nhu rugu, acid, adehyde va ester.

Coliforms 1a nhitng vi khuan gram am ky khi,
hinh que, khong c6 bao tir, c6 kha nang 1én men
duong lactose kém theo sinh hoi, acid va aldehyde
trong vong 24-48 gio. Su hién dién ctia Coliforms
trong thuc pham dugc xem 1a nhom vi sinh vat chi
thi kha néng hién dién cta céc vi sinh vat gay bénh
khac. Két qua trong Bang 2 thé hién cac mat sd
Coliforms trong cic mau san pham com ruou déu
nho hon 3 MPN/g. Tuong tu véi E. coli thi két qua
ciing cho thdy cic mau san phidm com ruou déu co
mat s6 thap hon 3 MPN/g. Nguyén nhan c6 thé 1a do
day 1a 1 loai san pham c6 chira mot lwong con va
acid nhét dinh nén d3 Gtc ché su phat trién ctia nhom
sinh vat nay.

3.3. Két qua phan lap va xac dinh hinh thai

ciia cac dong nAm méc tir com rwou

Hién nay, cac nghién ctru vé vi sinh vat tir men
com rugu hay com rugu van chua dugc quan tim
nhiéu va rit it cong bd khoa hoc rong rai. Nghién
ctru ctia Thu (2015) di phan lap, tuyén chon ndm
men, ndm mdc tir men com rugu duoc thu thap tir
cac co sO san xuit tai 5 tinh 14 An Giang, Kién
Giang, Tién Giang, Ca Mau va Bén Tre. Két qua da
phan lap thu dugc 21 dong nAm men va 11 dong ndm
mde, trong d6 dong ndm men Y3TG duoc tuyén
chon 1am ngudn men giéng do ¢6 kha nang 1én men
ruQu cao nhﬁt dugc chon san xuét bot men thuﬁn
dong nam mdc MIAG dugc tuyén chon 1am ngudn
mdc giéng vi co hoat tinh duong hoa cao nhat duoc
thir nghiém san xuit bot mdc.

Nghién ctru nay da tién hanh phan 1ap cac dong
nam moc tir san pham com rugu va vién men com
rwQu & 5 co s6 san xuat com ruou truyen thong, két
qua da phan 1ap duogc 5 dong nam moc va trung binh
thu dugc 1 dong ndm mébc & mdi co s¢. Bang 3 trinh
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bay déc diém cua cac dong nam moc phan lap dugc
tr cdc mau com ruou.

Két qua tir Bang 3 cho thay cac chung nim mbc
dugc phan 1ap tir cting co s6 ¢6 thé ¢6 ddc diém hinh
thai khac nhau, tuy nhién mot s6 chung nim méc
dugc phan lap tir cac co s¢ khac nhau lai co thé ¢
dic diém tuong dbi glong nhau. Déu nay c6 thé cho
thay ¢6 mot sb dong nam mée thuéc mot vai chi nim
chiém wru thé trong san pham 1én men com rugu. Két
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qué c6 su twong dong vai két qua cia Thudn va ctv.
(2021) da phén lap dwoc 17 dong ndm mbe khac
nhau tir cdc mau banh men ruou thu duge tir cac dia
diém khac nhau thudc huyén Nga Son, tinh Thanh
Hoa. Ngoai ra, nghién ctru ctia Tudn va ctv. (2017)
da phan 1ap duoc 4 dong ndm mdc tir banh men 14
tai Ha Giang c6 kha nang phan giai tinh bjt va
cellulose cao thudc 2 chi Aspergillus va Mucor
(Tuén va ctv., 2017).

Bang 3. Pic diém ctia cac dong nam moc dwgc phan 13p tir men com rwgu va com ruou

Miu  Dong ez z Hinh énh khuén ty
A < iR 2 Dac diém khuan ty
com nam Dac diém khuan lac : va bao tir va bao tir nAm mbc
reou moc (6 vat kinh 40X)
Khuén ty rat phat trién sau 24 gid, sau Kh,u an ty’ ph’an
-\ X A nhanh, c6 vach
48 gio khuan ty phat trién manh moc nodin. Bio tir chia
CoBa MCB  thanh chum, lan rong mat dia. Khuan gan. RO
At = 2 . trong tui bao tu duoc
ty ¢6 mau trang. Mat ctia khuan lac co £ \
. mang boi cuong bao
dang soi nam ngang. i
Khuan ty rat phat trién sau 24 gid, sau
72 gio khuan ty phat trién manh moc Khuan ty phan
Ba thanh chum, lan rdng mat dia va bat nhanh, cé vach
« MBN  déu xuét hién bao tr. Khuén ty c6 mau  ngén. Bao tu dinh,
Nam A L e
trang, bao tir co dang hinh tronnho li ~ khéng c6 thi bao
ti c6 mau vang cam. Mt cua khuan boc.
lac c6 dang soi nam ngang.
Khuan ty rat phat trién sau 24 gi0, sau Khuan ty phan
48 gio khuan ty phét trién manh moc nhénh, c¢6 vach
Chi MCH thanh chum, lan rong mat dia va bat ngan. Bao tir chira
Hai dau xuat hién bao tr. Bao tir c6 dang trong ti bao tir dugc
hinh tron nhé 1i ti ¢6 mau den. Mét mang bdi cudng bao
cua khuan lac c6 dang soi nam ngang.  tu.
Khu?.fl ty rai}t phat trrlen sau 24 gi0, sau Khuén ty phan
48 gid khuan ty phat trién manh moc . Lo
. . | N v oy 1L nhanh, c6 vach
Ba thanh chum, lan rdng mat dia va bat < e 4
.. MBD A P ngén. Bao tu dinh,
Duyén dau xuat hién bao tir. Bao tir c6 dang Khone ¢6 thi bao
hinh tron nho Ii ti c6 mau den. Mgt~ "%
cua khuan lac c6 dang sgi nam ngang. o
Khuan ty rat phat trién sau 24 gid, sau  Khuén ty phan
48 gid khuan ty phat trién manh moc nhanh, ¢6 vach
Co MCT thanh chum, lan rong mat dia va bat ngan. Bao tir chira
Tam dau xuat hién bao tr. Bao tir c6 dang trong ti bao tir dugc

hinh tron nho 1i ti ¢6 mau den. Mt
cua khuan lac c6 dang soi nam ngang.

mang bai cudng bao
tu.
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O cac nudc Dong Nam A, céc ching ndm men
va ndm mdc tir cac loai “men khoi dong” dung dé
san xut san phém tuong tu nhu com rugu cta Viét
Nam da dugc nghién ctru thong qua viée phan 13p va
tuyén chon. Tir 21 mau khao-mak, Daroonpunt et al.
(2016) da phan lap va tuyén chon cac chung nim
mdc ¢ dic tinh t6t dé 1én men khao-mak thudc loai
Amylomyces sp., Rhizopus sp., Mucor sp. va
Penicillium sp. Tai Indonesia, “men khéi dong” dé
san xudt Tapai duoc goi 13 Ragi tapai. N6 thudng c6
hinh tron, kho, mau tréng, c6 d6 day khoang 2,5 cm
va ¢6 chira hon hop vi sinh vat, bot gao ciing nhu
cac loai gia vi nhu tiéu, toi, qué, 6t (Azmi et al.,
2010). Trong d6, nhom ndm méc chiu trach nhiém
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chuyén tinh bot thanh dudng glucose 1a Amylomyces
rouxii, Rhizopus oryzae, Endomycopsis burtonii,
Mucor spp.,... cho thdy muc do da dang cua cac
chung ndm mdc hién dién trong “men khoi dong”
cua cac khu vuc c6 sy khac nhau (Dung et al., 2007).
3.4. Két qua phén Iap va xac dinh hinh thai
ciia cac dong nAm men tir com rugu

Trong céc san pham c6 chira con thi ndm men
dong vai trd quan trong trong viéc chuyén hoa
duong thanh ethanol. Tlr cdc mAu men com rugu va
com ruou khac nhau, cac dong ndm men da duoc
phén lap va két qua mot s6 dic diém hinh thai duoc
thé hién trong Bang 4.

Bang 4. Dic di€ém cia cac dong nam men dwgc phén lip tir men com ruwgu va com rugu

Miu com Ching nim _ . ..z x
g Dic diém khuan lac

. .z .z.._  Hinh anh té bao nAm men
Dic diém te bao

rugu men (6 vat kinh 40X)
@
CB1 Tron, nho, mau tra‘ing sita, bé Céu nho, nay chdi
mat tron lang, bia nguyén. mot hudng. °
Q0
Tron, mau tréng stra, bé mit Oval 16n, nay chdi
o3 CB2 . ; A A .
Y tron lang, bia nguyén. mot hudng.
CB3 Tron, mau tréng stra, bé mat udt, Oval nho, nay chdi
bia nguyén. mot hudng.
BN1 Tron, nh6, mau tréng stra, bé Cau 16n, nay chdi
mat tron lang, bia nguyén. mot hudng.
Bas
BN? Tron, nh6, mau tréng duc, bé Oval 16n, nay chdi

mat udt, bia nguyén.

mdt hudng.
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MAiu com Chiing nim

Pac diém khuan lac

< R K 1s Hinh 4nh té bao nAm men
Dac diém te bao

reou men (6 vat kinh 40X)
BN3 Tron, mau tréng sira, bé mat Oval nho, nay chdi
tron lang, bia nguyén. mot hudng.
Tron, mau tréng sira, bé mat P , A
CHI1 tron lang, bia nguyén Cau Ién, ndy choi
’ ) mot hudng.
Tron, mau tring sira, bé mat Céu nho, nay chdi
Chi 2 CH2 tron lang, bi auy? ' 0 e,
g, bia nguyén. mot hudng.
Tron, mau tréng stta, bé mat Oval 16n, nay chdi
CH3 . : N N .
tron lang, bia nguyén. mdt hudng.
BDI Tron, mau trz“ing duc, bé mat CAu 16m, nay chdi
tron lang, bia nguyén. mdt hudng.
Ba Duyén
BD?2 Tron, nhd, mau tréng sira, bé Oval 16n, nay chdi

mat tron lang, bia nguyén.

mot hudng.
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Miu com Ching ndm . ..z x
g Dac diém khuan lac

o aeR A 1s Hinh anh té bao nAm men
Dac diém té bao

rugu men (6 vat kinh 40X)
BD3 Tron, nho, mau tréng sira, bé Oval 16n, nay chdi
mat tron lang, bia nguyén. mdt hudng.
» )
. 2
CT1 Tron, nh6, mau tréng stra, bé Céu nho, nay chdi 3 1
mat tron lang, bia nguyén. mot hudng. Py
J
o8 T2 Tron, ’mau t}rang du?, bé mat OYal 10{1, nay choi
tron lang, bia nguyén. mot hudng. |
CT3 Tron, mau tréng stra, bé mit wdt, Oval nho, nay chdi

bia nguyén.

mot hudng.

Két qua tir Bang 4 cho thay 15 dong nam men
thuan da dugc phan 1ap véi 5 nhom hinh dang té bao
khac nhau bao gém hinh cau 1én, cdu nho, oval 16n,
oval nho. Theo Pham (2006), té bao nim men co6
hinh dang phé bién nhu hinh cau, hinh oval, hinh
elip, hinh try hodc d6i khi kéo dai thanh hinh soi.
N4m men c6 thé thay doi hinh dang va kich thuéc
trong cac giai doan phat trién va didu kién moi
truong xung quanh, tir d6 cho thdy sy da dang vé
hinh dang té bao cta cac dong ndm men phan 1ap tir
com rugu. Theo nghién cru cia Binh va ctv. (2015)
thi cac dong nam men duoc phén 18p trong cac loai
men ruou truyén thong dugc sir dung pho bién trén
thi truong cting kha da dang vé hinh dang. Vé hinh
dang khuan lac ndm men khi phan lap trén moi
truong YPD déu c6 cac dic diém chung 1a tron déu,
bé mit tron lang hay xu xi, bia nguyén hay bia rang
cua v6i mau sic chu yéu 1a trang stra hodc trang
trong. Khi quan sat dudi kinh hién vi v& hinh thirc
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nay chdi cua té bao ndm men cho thay tit ca cac
dong nam men nay déu nay choi mot hudng.

Céac dong ndm men hién dién trong Look-pang
(men khoi dong) dé thuc hién qua trinh 1én men
Binubudan (mdt san pham truyén théng cua
Philippine tuong ty com rugu cua Viét Nam) da
dugc tim thdy 1a Saccharomycopsis fibuligera va
Saccharomycopsis capsularis chiu trach nhi€ém cho
qué trinh duong hoda cua tinh bt gao, trong khi cac
dong Saccharomyces cerevisiae chiu trach nhiém
1én men san xuat ethanol. Ngoai ra, mot s dong
ndm men khac ciing duoc tim thiy trong look-pang
(men khoi dong cua Khao-mak) nhu
Saccharomycopsis fibuligera, Candida rugosa,
Candida  tropicalis,  Clavispora lusitaniae,
Wickerhamomyces —anomalus va Meyerozyma
guilliermondii (Daroonpunt et al., 2016). Hay nhom
ndm men chinh chuyén glucose thanh ethanol
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1a Candida useis va Saccharomyces cerevisiae dugc
phan 1ap tir Ragi tapai (Azmi et al., 2010).

Nhin chung, viéc phan 1ap cic dong ndm mdc va
nam men trong men com ruou va com ruou cho thay
su dang v& vi sinh vat va sé 13 tién dé trong viéc chon
loc nhitng dong vi sinh c6 cac dic tinh tét dé dinh
hudng san xudt men thuong mai cho hiéu qua san
Xuét cao.

4. KET LUAN

Nghién ctru da danh gia so b cac chi tiéu hoa li
va vi sinh clia cac mau com ruou tir 5 co s¢ san xuat
tai thanh pho Can Tho. Cac mau com rugu déu cé
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téng dao dong trong khoang 3,6-4,5 g/L va mat sb
Coliforms ciing nhu E. coli trong cac mau san phdm
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dong ndm mdc va 15 dong ndm men di dugc phén
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lam ngudn nguyén liéu cho cac nghién ciru tiép theo.
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