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TOM TAT

Nghién clru nay dwoc thie hién nham tim kiém cac ching vi khuan sinh lactic va &ng dung trong viéc bao quan
ndm so, cling nhw nang cao gia tri dinh dwdng cla loai ndm nay. Céac ching vi khuén lactic dwoc phan lap, tuyén
chon trén méi trwdng MRS 16ng va danh gia kha nang 1&n men ndm so. Két qua nghién ctu chi ra rang, cé 06 ching
vi khuén (D1.1, D1.2, D1.3, D2.1, D2.2, N2.2) mang céc d&c diém cla chi Lactobacillus d& dwgc phan lap. Théng
qua viéc s dung phwong phap xac dinh lwgng axit theo d6 Therner, vi khuadn D2.1 va D2.2 dwoc xac dinh c6 kha
néng sinh axit lactic nhiéu nhat véi 19,17 mg/ml (D2.1) va 19,38 mg/ml (D2.2) sau 72 gi& nudi. Hai chiing nay déu
sinh trwdng, phat trién tbt trén dich chiét nAm va dat mat d6 cao nhét sau 16-24 gid nudi cay. Chung vi khuan D2.1
va D2.2 dwoc st dung dé 1én men ndm so6. San phdm c6 mau sac, mui vi hap dan va dam bao du tiéu chi vi sinh vé
Salmonella sp. va E. coli. S&n pham sau khi Ién men dwoc xac dinh ham lwong carbohydrate téng sé béng phwong
phép phenol-sulfuric axit va lwgng protein thé bang phwong phap Kjeldahl. Két qua cho thay, vi khuén tuyén chon chi
lam gidm lwong protein cGa ndm la 2,4% (D2.1) va 5,3% (D2.2); Béi v&i lwong cacbohydrate cé trong ndm, chiing
D2.1 lam gidm 7,73%, con ching D2.2 lam giam 9,32%.

Tir khoa: Lén men lactic, nAm so, vi khuan lactic.

Isolation, Selection and Application of Lactic Acid Bacteria for Testing Process
of Producing Fermented Oyster Mushroom

ABSTRACT

This study was conducted to isolate lactic acid bacteria and apply them to preserve oyster mushrooms, as well
as improve its nutritional value. Lactic acid bacterial strains were isolated, selected in MRS broth medium and tested
for fermentation ability of oyster mushroom. The results showed that six bacterial strains potentially belonging to
Lactobacillus genus were isolated. By using a method of determining acidity in Therner degree, two strains D2.1 and
D2.2 were determined with the highest ability to produce lactic acid (19,17 mg/ml and 19,38 mg/ml, respectively) after
72h culture. These two strains have been able to grow well on the mushroom extracts and reached the highest cell
density after 16-24h of culture. The D2.1 and D2.2 strains were used for oyster fermentation. The fermented product
has attractive colors and delicious taste, as well as meets the product safety requirements for microbiological criteria
(Salmonella sp. and E. coli). After fermentation, total carbohydrate and protein contents were determined by the
phenol-sulfuric acid and Kjeldahl methods. The results indicated that D2.1 strain has only reduced the amount of
mushroom protein by 2.4%, while D2.2 strain has reduced by 5.3%; For carbohydrate amount of mushrooms, D2.1
strain has decreased by 7.73%, and D2.2 strain has reduced 9.32%, respectively.

Keywords: Lactic acid bacteria, lactic fermentation, oyster mushroom.
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Phan 1ap, tuy&n chon vi khuan lactic va (rng dung trong th&r nghiém ché bién tao san phdm nam so 1én men

1. DAT VAN DE

Vi khuén lactic 14 nhiing vi khudn c6 kha
ning lén men sinh axit lactic, thuong c6 dang
hinh cdu hay que, khong di déng, khong sinh
bao ti, thudc nhém vi khudn Gram ducng, hd
hép ki khi tuy tién (Abee & cs., 1999). Vi khuén
lactic c¢6 vai tro quan trong trong doi séng cta
con ngudi. Khong chi tham gia 1am can bing hé
vi khudn dudng rudt, ngan chin réi loai tiéu
hoéa, mét s vi khuén lactic con c6 kha ning téng
hop bacteriocin tc ché vi khuén giy bénh (Rhys
& cs., 2008), déng thoi axit lactic do ching tao
ra con c6 tac dung kim ham su phat trién cta vi
sinh vat cé hai, nhat l1a vi sinh vat gy théi ria.
Do d6, vi khuén lactic duge st dung rong rai
trong cong nghé ché bién va bao quan céc loai
thuc pham nhu: thit, sita, rau, ct qua... Thuc t&,
rau qua muéi chua cé thé gitt duge mot vai tuan
dén mot thang va trong qua trinh 1én men lugng
axit lactic duge sinh ra tao méi truong axit cho
san pham khién cho lugng vitamin C it bi hao
hut hon so véi cac dang san phdm khac cta rau
qua. Hon thé niia, cac vi khuén lactic trong khi
thuc hién 1én men lactic con téng hop vitamin
B1, do vay lam tidng thém gia tri dinh dudng
cho sdn phdm rau qua mudi chua (Tran Minh
TAam, 1998).

Hién nay, cac loai ndm &n 1a loai thuc phdm
phd bién va rat duge ua chudng trong khéiu
phan &n ctia ngudi Viét Nam. Nam 2017, hon 16
loai ndm dugc trong 6 Viét Nam véi san lugng
115.000 tan/ nidm (Co, 2017). Véi gia tri dinh
dudng cao, ndm dang dudc coi 1a “rau sach, thit
sach” béi dic tinh thom ngon, chiia dam, duong,
chat khoang va vitamin. Theo Latiff (1996), tinh
theo trong kho, trong ndm chita khoang 39,9%
carbonhydrate, 17,5% protein va 2,9% chat béo,
va cac chat khoang. Trong s6 d6, ndm so 1a loai
nidm cé vi ngon, gia tri dinh dudng cao, kha
ning phong chéng bénh tét, né dudc st dung
ngay cang phd bién trong thuc don cta hang
ngay cua céac gia dinh, dic biét 1a véi ngudi an
chay. Tuy nhién, ndm so tudi sau thu hoach chi
c6 thé bao quan trong thdi gian ngin vi ham
lugng nuée va dinh dudng cao lam ndm dé dang
bi théi héng. Hién nay, mot sé phuong phap bao

380

quan nadm nhu dung nhiét d6 thap, say kho hay
déng hop déu c6 thé lam hao hut thanh phan
dinh dudng trong nidm. Chinh vay, viéc nghién
ctu tng dung vi khudn lactic dé tao ra san
phdm lén men ti& ndm sd viia gidp tang thoi
gian bdo quan so véi ndm sd tuci 1én dén vai
thang, vita tao san phdm ngon c6 tao hinh giéng
xtc xich truyén théng van con giii dudc nhiéu
gi4 tri dinh dudng ctia ndm 14 mot gidi phap t61
uu nhat hién nay. Do d6, nghién ctiu nay dudc
thuc hién v6i muc dich 1én men ndm so tuoi dé
thu nhan san phdm lén men c6 gia tri dinh
dudng cao v6i mui chua diu cta acid lactic, mui
thom cia ndm ma van giti duge d6 gion cua
chdn ndm, déng thdi dam bao ham luong
protein va cacbonhydrate clia san phdm van dat
yéu cau, ciing nhu c¢6 kha ning d6i khang véi
mét s6 vi khuén gay bénh.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

N&m sd tuci va cac chung vi khuén lactic
dugce thu nhan tit Khoa Cong nghé sinh hoc, Hoc
vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién ciiu

2.2.1. Phén I4p va tuyén chon vi khuan lactic

Cac mau dua chua va nem chua thu thap
tai cac chg trén dia ban huyén Gia Lam, Ha Noi
dugc pha loang theo day thap phan, roi phan lap
truc tiép trén moi truong MRS (de Man, Rogosa
and Sharpe) c6 bd sung CaCO, ¢ diéu kién 37°C
trong 2 ngay (Shelar, 2012). Nhiing khuén lac
moc riéng ré c6 kha nang phan gidi CaCO, dugc
chon dé cdy chuyén sang méi truong méi.

Xac dinh dic diém hinh thai va sinh hoéa
cta cac chung vi khuadn dude phan lap dua trén
céc dac diém: hinh thai khuén lac va t& bao, kha
ning di dong, nhuém Gram, kha ning sinh bao
tl, catalase ngoai bao (Bergey’s manual of
systematic bacteriology).

2.2.2. Thir kha niang 1én men dudng glucose

Cac chung vi khuén lactic duge nudi trong
méi trudng MRS dén khi mat d6 vi khuén dat 10°
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t& bao/ml, 14y 1ml dich nudi cady cho vao ong
Durham c¢6 chita 9ml dung dich dudng glucose
2%. 6ng Durham sau d6 dudc 14c that déu, réi Gp
ngudc xudng va duge dem di i ¢ nhiét d6 37°C.
Tai cac thoi diém 4, 6, 8, 10, 12, 14, 16, 18, 20 va
22 gio sau khi 1, chiéu cao cot khi CO, trong 6ng
Durham dugdc danh dau va ghi nhan (Ly Nguyén
Binh & cs., 2015).

2.2.3. Danh gia kha ning sinh axit ctia cac
chiing vi khuan lactic

Xac dinh lugng axit theo d6 Therner
(Emanuel & cs., 2005): Vi khudn dudc nubi cay
trong 6ng nghiém chtta 5ml moéi trusng MRS
16ng, nudi lac 180 vong/phit ¢ 37°C. Sau 24h
nudi cdy, dich nudi dudc tiép gidng vao binh tam
gide c6 thé tich 100ml chéta 20ml méi trudng
MRS 1éng véi ty 1é tiép giong 10%, nudi lic 180
vong/phit & 37°C. Tai céc thoi diém 24h, 48h,
72h nudi cdy, 18y 1ml dich nuéi roi pha lodng véi
9ml nuéc cit, b6 sung 1 giot chi thi
phenolphthalein 1%. Chuédn d6 bang NaOH
0,1N dén khi dung dich chuyén sang mau héng
nhat bén trong 30 gidy thi ditng chuén d6 ghi lai
két qua. Tai ting thoi diém chudn do, thi
nghiém lip lai 3 1an.

Lugng axit lactic sinh ra dugc tinh nhu sau:

m = 0,009 x 1.000 x Vy,on

Trong d6:

m: Lugng axit lactic (mg/ml)

V: Thé tich NaOH 0,1N dung dé chuén
do (ml)

0,009: 1ml NaOH tuong duong véi 0,009g
axit lactic = 0,009 x 1.000 (mg).

2.24. Nuéi cay vi khuan lactic trong méi
truong dich chiét nAm tuoi

Viéc nubi cdy vi khuén trong mai truong dich
chiét ndm so 1a bude trung gian dé dua vi khuin
vao qua trinh 1én men. Thay vi tiép giéng vi
khuén truc tiép tit moi truong MRS chita nhiéu
chat phitc tap va ¢6 mui nhu cao thit, pepton,...
Viéc tiép giong vi khuén tit méi truong dich chiét
nadm hoan toan cé ngudn goc tu nhién vao qua
trinh 1én men dugc thuc hién dé dadm bao tinh an
toan cho st dung va khong dé mui héa chét anh
hudéng dén san phidm tao ra. Hon niia, dich chiét

nam so cung cdp day du chat dinh dudng can
thiét cho su sinh trudng cta vi khuén lactic bao
gbm nguon C, N, vitamin, mudi khoang.

Mbi truong dich chiét ndm so tuoi: ndm so
tuaoi (200 g/1), glucose (20 g/1), pH 7,0.

N4m s0 tuci thu nhan dudec dem di rda
sach, roi dun so6i trong 20 phit, gan 14y nudc;
20g glucose dudc cho vao nudc lanh khudy tan
va cho vao dich chiét ndm so. Sau dé, b6 sung
nude dun soi dé dung dich dat dung tich 11. Piéu
chinh pH ctia méi trudng dat gia tri 7,0.

Chung vi khuén lactic duge nudi trong méi
truong dich chiét ndm tuci theo phuong phap
cia Chockchaisawasdee (2010): sau khi dugc
nudi trong moi truong MRS 16ng dat mat do 108
t& bao/ml, vi khuén lactic duge tiép gidng 10%
sang moi truong dich chiét ndm - day dugc coi 1a
méi trudng trung gian dé cac ching vi khuén
lam quen véi méi trudng trude khi bé sung vao
1én men. Tinh mat d6 t& bao CFU/ml khi nuéi vi
khuén trong dich chiét ndm so tuoi. T d6, biét
duge thoi diém va lugng dich ti€p ging vi
khuén vao qua trinh 1én men.

2.2.5. Lén men nim so tuoi st dung vi

khuéan lactic

Duge thuc hién theo Chockchaisawasdee
(2010), ndm ria sach, cit nhoé, hdp 6 100°C
trong 20 phit giip giam vi ngai, ding ctia ndm
tuoi. D& ngudi sau dé loai bd bét nude. Gao nép
vo sach, niu chin, dé ngudi. Phoi tron nguyén
liéu theo ti 1& % khoi lugng:

Nam so tudi : Com nép : Dau thuyc vat : Téi
nhuyén : Ot nhuyén : Puong : Mudi - 40 : 40 : 3:
2:1,6:1,5:0/4.

B6 sung 0,1% dich nudi cdy vi khuén lactic
da dudc nudi cay ting sinh trén méi truong dich
chiét ndm so (v6i mat d6 10° t& bao/ml) vao hén
hop trén, tron déu, boc kin trong mang boc thuc
phdm 0 6 nhiét d6 20-25°C. Ct sau mbi 12h lén
men 14y mAu ra kiém tra vé pH va danh gia
hiéu qua 1én men.

» 3 rd LY A‘,
2.2.6. Xac dinh cac chi tiéu cua san pham
sau lén men

- Xac dinh lugng cacbhohydrate téng s& cua
san phdm: Chuén bi mau: 1g miu dudc nghién
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nhd va cho vao 6ng nghiém, b6 sung 5ml HCI 2N,
thiy phan trong bé 6n nhiét 3 gio. Trung hoa axit
bing Na,CO, dén khi ngiing c6 khi thoat ra. Lén
thé tich dén 100ml va tién hanh ly tAm thu dich
ndi. Dich néi sau d6 duge st dung dé xac dinh
lugng carbohydrate téng s6 bang phuong phap
phenol - sufuric axit (Dubois, 1956).

- Xac dinh lugng protein thé cta san pham:
Chuén bi mau: Mau dugc sdy khé dén khoi
luong khéng d6i 6 70°C, nghién nhé thanh bot
min. Can 1g mau cho vao binh Kjeldahl, cho
tiép 10ml H,SO, dam dic. Ngdm mau qua dém.
MAu sau dé duge st dung dé xac dinh lugng
protein thé bing phuong phap Kjeldahl (TCVN
4328:2001).

- Kiém dinh vi sinh vat trong méu: Kiém
dinh E. coli dugc thuc hién theo phuong phéap
cua Maconkey (Buse & cs., 2016).

Kiém dinh Salmonella sp. dugc thuc hién
theo TCVN 4829:2005.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap va tuyén chon vi
khuin lactic

3.1.1. Péc diém sinh hoc ctia cic chiing
phan lap

Két qua phan lap da thu duge 06 chiung vi
khudn gébm D1.1, D1.2, D1.3, D2.1, D2.2, N2.2
mang cac dic diém cta chi Lactobacillus
(Bergey’s manual of systematic bacteriology)
(Kandler, 2005) nhu vi khudn gram duong,
khong sinh bao ti, khong c6 kha ning di dong,
khong sinh catalase, 1én men dudng glucose,

phan giai CaCO,. Két qua nay phu hgp véi
nhitng nghién ctu trudec day vé vi khuén lactic
ciua Abee & cs. (1999), Sharpe (1979), Axelsson
(1998) va Cullimore (2000). Cac nghién ctiu déu
chi ra Lactobacillus 14 moét nhém chinh cta vi
khuén lactic, ching mang nhiing dic diém t& bao
va dic diém sinh hoc déng nhét nhau va tuong tu
nhu két qua nghién cttu duge § trén. Ching rat
phé bién trong tu nhién va dude coi 1a an toan
cho con ngudi, ngay trong cd thé ngusi ciing c6 su
hién dién cta vi khudn. Lactobacillus dugc st
dung dé san xuét cac ché phdm cong nghiép nhu
stia chua, ph6 mai, rau ci mudi chua, rucu bia va
nhiéu san phdm khac.

3.1.2. Kha nding sinh axit cia cac ching
phan lap

Viéc xac dinh lugng axit ctia cac chung vi
khuén phén lap cho thay lugng axit lactic sinh
ra & cac thoi diém khac nhau la khac nhau
(Hinh 2). Lugng axit tdng dan theo thoi gian tit
24 gio dén 72 gio, qua dé cho thay lugng axit
sinh ra dat cuc dai trong khodng thoi gian ti 48
gio dén 72 gio. Lugng axit sinh ra ctia 6 ching
thudc loai trung binh (< 20 mg/ml) riéng chung
N2.2 sinh axit kém nhat ¢ ca 3 thoi diém 24 gis,
48 gi6, 72 gio. Hai ching D2.1 va D2.2 c¢6 kha
ning sinh axit manh hon cac ching con lai, thé
hién rd & thoi diém 72 git nudi cdy. Tai thoi
diém 72 gi nudi cdy, lugng axit lactic ma ching
D2.1 sinh ra 1a 19,17 mg/ml, ching D2.2 la
19,38 mg/ml. Nhiing chiing c6 kha ning sinh
axit lactic manh c6 thé dudc st dung nhu ngudn
probiotic béi axit lactic sinh ra c6 thé ngan
chan su phat trién cta cac vi khudn gay bénh.

Vong sang
phan giai CaCOs3

Hinh 1. Hinh dnh khuén lac ching vi khuin D2.1 sau khi phan lap
trén moéi truong MRS c6 bé sung CaCO,
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Bang 1. Pac diém hinh thai ctia 06 chung vi khuin lactic phan lap

Ki hiéu Hinh thai khuan lac Hinh thai té bao va kha nang bt mau nhuém Gram
D1.1
Khuén lac tron, mép nguyén, mau tréng, Gram (+), t& bao hinh que ngén,
bé mat 16i, cé mui chua hai dau tron, drng don déc
D1.2
Khuan lac nhd, tron, mép nguyén, Gram (+), t& bao hinh que dai,
mau trang, bé mat 10i, c6 mui chua dirng don déc hoac thanh nhém
D1.3
Khudn lac trdn, mép nguyén, mau tréng nga, Gram (+), t& bao hinh que dai, hai d&u nhon,
bé mat 16i, cé mui chua dirng don déc hoac thanh nhém
D2.1
Khuan lac nho, tron, mép nguyén, mau trang, Gram (+), t& bao hinh que dai,
bé mat 16i, cé mui chua dirng don déc hoac thanh nhém
D2.2
Khuan lac nho, tron, mép nguyén, mau trang, Gram (+), t& bao hinh que dai, hai dau nhon,
bé mat 16i, cé mui chua dirng don déc hoac thanh nhém
N2.2

.
- S

o:‘

e et ©

Khuan lac nhd, tron, mép nguyén, mau tréng,
bé mat 16i, c6 mui chua

Gram (+), t bao hinh que ngan, hai dau tron,
chul yéu drng thanh nhom
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Cac loai axit hiiu ¢ nhu axit lactic hay axit
acetic do vi khuén lactic san xuét trong qué trinh
lén men, dic biét la 1én men lactose c6 vai tro
tang kha ning tiéu héa va hap thu. Hon niia,
axit lactic c6 thé gép phan lam thay déi huong vi
va mui huong ctia thuc pham (Astuti, 2016).

3.2. Két qua tht nghiém kha nang tng
dung cta hai chung vi khuin D2.1 va D2.2
trong ché& bién nam so6

3.2.1. Xay dung dudng cong sinh truong cua
2 chiing vi khuan D2.1 va D2.2

Hai chting D2.1 va D2.2 dudgc nudi cay trong
moi trudng 16ng, sau mdi khoang thoi gian 2h
14y mAu kiém tra kha nang sinh trudng thong
qua gié tri ODgy,. Két qua thi nghiém duge thé
hién trén hinh 3 cho théy, ca 2 ching vi khuén
nay déu c6 kha ning sinh trudng rat manh (OD
~ 8), thoi gian thé hé ngin (khoang 36 gid), thoi
gian trai qua pha tiém phat va pha liy thua

ngin do vi khudn da dugc lam quen véi méi
truong MRS 16ng ti trude. Dua vao dudng cong
sinh trudng, dich nuéi ciy vi khuén duge thu
nhan & thoi diém 16 gio nudi dé tiép giéng.

3.2.2. Kha ning sinh trudng cua 2 ching vi
khuan D2.1 va D2.2 trong méi truong dich
chiét nAm so

Théng thudng, st dung cic ching vi khudn
lam giéng khéi dong cho qua trinh 1én men khi
mat do vi khuidn dat 10° CFU/ml (TCVN
9633:2013). K&t qua duge thé hién ¢ hinh 4 cho
thdy, tai thoi diém 16-24 git nudi cay trong moi
trudng dich chiét ndm s6 mat d6 vi khuén dat
mtc 10° CFU/ml nén ta chon thoi diém nay dé
tiép giong vi khuén vao qué trinh lén men. B6
sung riéng ré tung ching vi khuin vao qua
trinh 1én men, sau d6 tién hanh nghién ctiu san
phdm 1én men bd sung ching vi khudn D2.1 va
san pham lén men bé sung ching D2.2.

Bang 2. K&t qua th phan ng sinh hoéa ctia cac chung vi khuén lactic

Chaing vi khuén D1.1 D1.2 D1.3 D2.1 D2.2 N2.2
Catalase - - - - - -
Bao tr - - - - - -
Lén men glucose + + + + + +
Phan giai CaCO; + + + + + +
Di dong - . - - - -

25
£ 20 182 1918 19,33
£ 16,28 22
L 15 4
© 12,3
8 B ] & B 024 gio
e 10 T 5
® 048 gio
g 5 | a72gio
=
2 o/ y
- D1.1 D1.2 D1.3 D2.1 D22 N2.2
Ching vi khuén

Hinh 2. K&t qua dinh lugng kha ning sinh axit ctia cac chung vi khuian phéan lap
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Hinh 3. Puwong cong sinh truéng cta vi khuin D2.1 va D2.2
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Hinh 4. Sinh truéng cta hai ching vi khuin trong méi trudng nudi ciy dich chiét nam so

Viéc stt dung cac chung vi khuén lactic vao
qué trinh 1én men goi 1a b8 sung giong khdi
dong cho 1én men hay 1a nudi cdy khdi dong
(starter culture). Nubi cay khéi déng c6 thé duge
hiéu 14 su chuén bi s8 lugng 16n cac t& bao caa it
nhat mot loai vi sinh vat dudc thém vao nguyén
litu dé thuc hién qua trinh 1én men. Nhém cac
vi khuén lactic dugde duge nghién ctu tit rat 1lau
va dong vai tro quan trong trong cac qua trinh
1én men, chinh vi vy ching dugc coi 14 an toan
cho khi ting dung vao viéc san xuit cic thuc
pham 1én men va dé udng (Caplice & Fitzgerald,
1999). Cac chung vi khuén lactic khién cho qua
trinh axit héa cic nguyén liéu dién ra nhanh
hon, qua dé san xuat duge cac axit hitu co (axit
lactic 1a chi yéu), ethanol, mét s6 enzyme,
bacteriocin... Bang cach nay, ching gép phan
cai thién chat luong, gép phan tao huong vi dé

chiu, ciing nhu mau sic bit mAit hon cho san
pham. Trong nhiing nam gan day, cac san phadm
Ién men lactic duge dédc biét quan tAm va phat
trién nho kha nang 1én men hiéu qua cta ching
vi cac san phdm nay déu dat duge su dong nhat
vé chdt lugng cam quan, gidp kiém soat qua
trinh 1én men chinh x4c hon nhu rat ngian thoi
gian va ting kha nang, hiéu qua cta qua trinh
1én men hon so véi cic san phdm 1én men tu
nhién (Oberman & Libudzisz, 1998). Tuy nhién,
¢ Viét Nam qué trinh 1én men con thuc hién
theo phuong phéap truyén théng, cht yéu dua
vao hé vi sinh vat c6 sin trong nguyén liéu nén
hiéu qua 1én men chua cao nén viéc b6 sung truc
tiép gidng khoi dong vao qua trinh 1én men dugc
coli 1a budc dot pha trong cong nghiép san
xudt thuc phim
Libudzisz, 1998).

lén men (Oberman &
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3.2.3. Danh gia mét sé chi tiéu cua san
/\" Pl
pham sau lén men

Tién hanh chudn bi nguyén liéu, b sung
tiing ching vi khudn D2.1 va D2.2 vao qua
trinh phoéi tron, sau d6 déng géi va cho 1én men
6 nhiét do phong. Goi tit san pham 1én men c6 bd
sung ching vi khuéin D2.1; D2.2 1 san phdm D2.1 va
san pham D2.2.

Aq M ~ z A el v
San pham sau khi 1én men cé cdu tric sian
chéc, van con giti mau sic va d6 gion ciia nam
s0, mui thdm diu nhe cua axit lactic.

a. Su thay déi pH ctia san phdm 1én men

Véi cac san phdm lén men nhd vi khudn
lactic thi d6 chua la mot trong nhiing tiéu chi
quan trong, biéu thi lugng axit dugc hinh thanh
trong qua trinh 1én men. Két qui nghién ctiu
cho thay, 2 miu san pham c6 su bién ddi pH gan
nhu 1a tuong duong nhau, két qué nay phu hop
v6i két qua dinh ludng khd nang sinh axit lactic
gan nhu tuong duong nhau cia chung vi khudn
D2.1 va D2.2 (Hinh 2). Vao thdi gian dau lén
men (0 gio - 12 gio), pH thay d6i chua nhiéu do
vi khuén lactic méi chuyén vao qua trinh lén
men can thoi gian thich nghi va canh tranh véi
vi khuéin ban dia trong nguyén liéu. Sau dé, vi
khudn lactic sinh truéng manh chi€m uu thé

sinh ra nhiéu axit lam pH gidm manh (tix 12-48
gio ApH =~ 3). Khi pH san phdm dudi 5 ngling
1én men, c6 thé st dung hodc chuyén vao ta
lanh 4°C @€ bao quan. San phdm 1én men chi
nén dung 6 pH nay vi pH thap tc ché chinh kha
nang hoat dong ctia vi khudn lactic, tao diéu
kién thuan Igi cho ndm men, ndm mdc phat
trién va lam giam chat lugng san pham.

Trong quéa trinh 1én men, viéc giam pH la
do vi khuén lactic c6 kha nang san xudt ra axit
lactic va nhiing axit htiu co khac - diy la mét
yéu t& quan trong dé tc ché su sinh trudng caa
nhiing vi sinh vat khéng mong muén. D6 pH
thap lam cho axit hitu co vugt qua dude mang té&
bao va tiép can véi t&€ bao chat ciia tac nhan gy
bénh (Haller & cs., 2001).

b. Su thay doi ham lugng dinh duéng ctia san
phdm sau qué trinh 1én men

X4ac dinh cac chi tiéu dinh dudng la mot
trong nhiing tiéu chi quan trong danh gia san
pham 1én men, ¢ day hai tiéu chi quan trong can
dugc xac dinh la lugng carbonhydrate va protein
téng s6. Hai chi tiéu nay dudc xac dinh d6i véi
nguyén liéu dau vao va cac san phdm sau khi
1én men qua 48h. Két qua kiém tra duge thé
hién trén bang 3.

Sw thay déi pH san pham

—m—pH (D2.1)
pH (D2.2)

3E 48  Thigian ( gio]

Hinh 5. K&t qua bién déi pH ctia san pham trong qua trinh 1én men

Bang 3. Két qua dinh lugng protein va carbohydrate tong s6
(tinh theo % khéi luong mau kho)

Mau DPéi chirng Mau D2.1 Mau D2.2
Protein thd 33% 30,6% 27,7%
Carbohydrate téng sé 57% 49,27% 47,68%

386



Nguyén Thanh Huyén, L& Thi Mai Anh, Nguyén Thj Bich Thuly, Ngé Xuan Nghién, Tran Thi Dao,
Pham Thi Thu Trang, Vi Thj Ly, Nguyén Hoang Anh, Hoang Hai Ha, D6 Thi Hanh, Nguyén Xuan Canh

Bang 4. K&t qua kiém dinh vi sinh vat trong san phim

Vi sinh vat Pon vi Két qua kiém tra
Salmonella sp. Té baolg 0
E. coli MPN/g <3

Nhu vay, sau khi thuc hién 1én men két
qua cho thady ham lugng protein va dudng téng
s6 giam so v6i mau déi ching; tuy nhién ham
lugng protein va dudng téng s6 giam khong
nhiéu giéng nhu & cac phuong phap ché bién
thuc phadm khéc. Cu thé 13, 6 miu 1én men D2.1
ham lugng protein gidm di 14 2,4% so v6i miu
d6i chiing, trong khi d6 6 mau 1én men D2.2 thi
lai giam nhiéu hon - 5,3% protein (mau doi
chiing 12 mau ndm sd tuci chua trai qua lén
men). V6i ham lugng duong, két qua ciing tuong
tu nhu vay: mau lén men D2.1 gidm 7,73% so
v6i mau ddi chiing, con mau lén men D2.2 giam
9,32% ham lugng dudng tong s6. Qua d6 c6 thé
thay ring, day 1a mot két qua ddy trién vong bdi
san phdm tao ra khéng bi m4t nhiéu ch4t dinh
dudng qua ché bién. Hon nita, cac san phdm tao
ra bdi qua trinh 1én men lactic con c6 1gi cho
dudng tiéu héa caa con ngudi.

Néu so sanh loai ndm 1én men thi nghiém
nay véi xdc xich thit-loai thuc phdm cung trai
qua phuong thiic 1én men giéng nhau nhung
nguyén liéu chinh 14 thit, nhan thiy xdc xich thit
théng thuong 1a san phdm c6 ham lugng protein
va chat béo rat cao: ludng protein 1a 27,2 gam,
lugng chat béo 1a 47,4 gam tinh trén 100 gam
nguyén liéu, lai hoan toan khong c6 chat xd va
tinh bot (Nguyén Coéng Khén & cs., 2007). Tinh
trang nay phan nao dugc cai thién trong san
phdm n&m 1én men, gao gitp cung cdp tinh bét,
nidm cung cip lugng protein va chit béo khong
cao nhu 6 thit dong vat, lai giip b6 sung ludng
chat xo, vitamin, muéi khoang. Thém niia, qua
trinh 1én men lactic gitp bé sung lgi khuén cung
cac san pham lén men c6 1gi cho tiéu héa.

c. Panh gia chi tiéu vi sinh vat clia san phdm
sau qua trinh 1én men

Két qua kiém dinh dugc thé hién trén bang 4.

V6i nhiing chi tiéu vi sinh da kiém tra dugc
gbdm tong s6 vi khuén hiéu khi, Salmonella sp.,
E. coli thi 2 loai sdn phdm tao ra déu dat yéu
cAu vé an toan vé sinh thuc phdm. Tuy nhién,

con mot s6 chi tidu nhu Staphylococcus aureus,
Clostridium perfringens trong miu san phim
do diéu kién thi nghiém con han ché& nén chua
thé thuc hién dudgc.

Hién tai chua c6 mot quy dinh cu thé nao,
ciing nhu chi tiéu kiém dinh vi sinh vat trong
cac san pham 1én men, nh4t 14 1én men ndm
nhung dé dam bao an toan vé sinh thuc phim,
cac chi tiéu kiém dinh phai dap tng dude céc
yéu cau cua: Quyét dinh s6 46/2007/QD-BYT
(Quy dinh gi6i han t6i da 6 nhiém sinh hoc va
héa hoc trong thuc pham); QCVN 8-3:2012/BYT
(Quy chuén ky thuat quéc gia déi véi 6 nhiém vi
sinh vat trong thuc pham); Cac tiéu chuédn Viét
Nam vé rau ci qua déng hop (TCVN); nghién
ctiu nay cang tham khao chi tiéu kiém dinh vi
sinh vat theo nghién ctu vé san phdm xuc xich
nim chay cia Chockchaisawasdee & cs. (2010).

4. KET LUAN

06 ching vi khudn (D1.1, D1.2, D1.3, D2.1,
D2.2, N2.2) phan lap dudec mang cac diac diém
cua chi Lactobacillus nhu vi khudn gram duong,
khong sinh bao ti, khong c6 khd ning di dong,
khong sinh catalase, 1én men duong glucose,
phan giai CaCO,.

Trong s6 06 chiing nghién cttu thi hai chiing
vi khudn D2.1 va D2.2 ¢6 kha nang sinh axit
lactic nhiéu nhat: 19,17 mg/ml (D2.1) va 19,38
mg/ml (D2.2) sau 72 gid nudi cdy. Hai ching
nay déu c6 kha nang sinh trudng, phat trién tot
trén dich chiét ndm so va dat mat d6 cao nhat
tai thoi diém sau 16-24 gid nudi cdy. Két qua
1én men st dung hai ching vi khuén lactic D2.1
va D2.2 trén moi trudng c6 chita ndm so tuci va
phu gia (N4m so tuoi : Com nép: Dau thuc vat :
Téi nhuyén : Ot nhuyén : Pudng : Mudi - 40: 40:
3: 2: 1,5: 1,5: 0,4) da tao san phdm lén men
thanh céng. San phdm sau khi 1én men c6 ciu
tric sian chéc, van con giti mau sic va do gion
clla ndm soO, mui thom diu nhe cta axit lactic véi
pH dat gia tri 5, d3m bao du tiéu chi vi sinh vé
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Salmonella sp. va E. coli. Sau qua trinh 1én men
ham lugng protein va cacbonhydrate ctia san
phdm déu gidm so véi nguyén liéu gdc, tuy
nhién viéc giam nay khong dang ké. Cac tiéu chi
cam quan cua san phdm dat yéu ciu déi véi mot
san ph4dm lén men.
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