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PHAN LAP, TUYEN CHON VI KHUAN LACTIC VA UNG DUNG TRONG
LEN MEN NEM CHUA NAM ROM (Volvariella volvacea)

Truwong Thi Thiy Nguyén, L& Thi Minh Thuw, Tran Ngoc Han,
Nguyén Thi My Tién, Mai Hoai Anh, Nguyén Ngec Thanh,

Bui Hoang Ping Long, Huynh Xuéan Phong”

Vién Nghién cizu va Phéat trién Cong nghé Sinh hoc - Truong Dai hoc Can Tho

TOM TAT

Nghién ctru nay dugc tién hanh nham phan lap cac chang vi khuan lactic va thir nghiém tng dung
trong san xuat nem chua nim rom (Volvariella volvacea). Céc chung vi khuan lactic dwgc phan
lap, danh gia kha nang 1én men trén moéi truong MRS 16ng va thi nghiém kha nang 1én men nem
chua nim rom. C4c yéu té anh hudng dén qua trinh 1én men duoc khao sat véi mat d6 giéng chang
(103, 10°, 107 té bao/g) va nhiét @ 1én men (30 °C, 37 °C va nhiét d6 méi truong 28-32 °C). Két
qua da phan lap dugc 20 ching vi khuan lactic tir 6 mau nem chua. Cac chung vi khuan duoc xac
dinh 1a Gram dwong, hinh que, khong tao bao ti va khong c6 kha nang di dong. Trong d6, 10
chang c6 kha nang 1én men tot trén moi truong MRS long ¢6 bd sung D-glucose 20 g/L bao gém
TX61, HCGT31, HK162, L54, L7, HK221, L39, HCM2, TX3 va L30 véi ham lugng axit lactic
sinh ra trong khoang 10,5-21,0 g/L. Trén méi truong chira ndm rom, ching HCM2 ¢6 kha ning
sinh axit lactic cao nhét (dat 14,3 g/L), duoc dinh danh la Lactobacillus plantarum va dugc chon
dé tng dung trong Ién men nem chua ndm rom. Didu kién 1én men thich duoc xac dinh & 37 °C
v6i mat do 107 té bao/g trong 24 gio 1én men.

Tir khéa: Lactobacillus plantarum, 1én men axit lactic, nem chua ndm rom, Volvariella volvacea
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ABSTRACT
This study was conducted to isolate lactic acid bacterial strains and tested the production of
fermented Volvariella volvacea mushroom. Lactic acid bacterial strains were isolated and tested
for fermentation ability in MRS broth medium as well as screened for lactic acid fermentation of
V. volvacea mushroom. Fermentation conditions were conducted with different initial cell
concentrations (10%, 105 107 cells/lg) and fermentation temperatures (30 °C, 37 °C and
environmental temperature 28-32 °C). As a result, 20 bacterial strains were isolated from 6
samples of Nem chua (Vietnamese fermented pork roll). These bacterial strains are Gram-positive,
rod-shaped, non-spore-forming, and nonmobile. Among these bacterial strains, 10 strains had good
fermentation ability in MRS broth supplemented with 20 g/L of D-glucose including TX61,
HCGT31, HK162, L54, L7, HK221, L39, HCM2, TX3, and L30 with the lactic acid
concentrations of 10.5-21.0 g/L. The HCM2 strain, identified as Lactobacillus plantarum,
produced the highest lactic acid concentration (14.3 g/L) when fermented of V. volvacea
mushroom. The suitable conditions for fermentation were determined at 37 °C with the initial
inoculum at 107 cells/g in 24 hours.
Keywords: Lactobacillus plantarum, lactic acid fermentation, mushroom fermentation,
Volvariella volvacea
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1. Gigi thiéu

Nem chua Ia mét loai thuc pham dinh dudng
phd bién & cac qudc gia Chau A, dic biét la
Viét Nam. Ban chat ctia 1én men nem chua la
mot qua trinh chuyén héa duong thanh axit
lactic nho hoat dong cua cac vi khuan lactic
bao gdm Lactobacillus, Pediococcus va
Microccocus, trong d6 dong vai trd quan
trong nhat 1a nhom vi khuan Lactobacillus
[1]. Dya vao qua trinh Ién men axit lactic tu
vi khuan c6 loi vé6i nhiéu ngu0n nguyén liéu,
nem chua cang dugc nhiéu ngudi wa thich
hon béi sy thom ngon va vi chua ddc trung
ctia san pham.

NAm rom (Volveriella volvacea) 1a mét loai
nguyén liéu, thyc pham rat pho bién va rat
dugc wa chudng trong khiu phan an cua
ngudi Viét. Nam 2017, ca nudc trong hon 16
loai nim véi san luong dat 115.000 tan/nim,
trong d6 san luwong niam rom la 64.500
tan/nam, chiém hon 50% san lwong nam [2].
Véi gia tri dinh dudng cao géom 30% protein,
3% chat béo, 30% carbohydrate, 4% chét xo,
338 Kcal/100 g trong lugng kho, 206,27 mg
vitamin C/g trong luong [3]. Ngoai ra, mét so
nghién cuu khac cho thay nam rom la mot
ngudn tiém ning cung cip prebiotic, cd kha
nang diéu chinh hé vi sinh vat dudng ruodt va
cai thién strc khoe cta con nguoi.

Nguyén liéu chinh san xuit nem chua truyén
thong 1a thit va da heo, tuy nhién trong thit
chira lugng chat béo b&o hoa cao khéng ¢ loi
cho stc khoe con nguoi. Tur do, viéc su dung
rau cu Ién men san Xuat nem chua s& giai
quyet kip thoi vin dé nay. Trong nim rom co
nguoén dam va axit amin cao hon nhiéu loai
nam khac [4]. Do do, nghién ctru nay duoc
thuc hién nham sir dung vi khuan lactic trong
thir nghiém 1én men nem chua nam rom gép
phan sir dung nguon nam rom doi dao tai Viét
Nam, gop phan tao thu nhap cho céc ho dan
trong ndm, da dang hdéa nguon thuc pham
phuc vu cho sic khoe con nguoi.

2. Vit li¢u va phwong phap

2.1. Nguyén vt liéu va héa chat

S&u mau nem chua dung dé phan 1ap vi khuan
lactic dwoc mua tai Bong Thép (ky hiéu: TX,
HK), TP. H Chi Minh (HCM, HCGT, HUE)
va Théi Lan (THAI). Nam rom, gao nép va

cac nguyén liéu khac (dau thuc vat, toi,
duong, tieu, mudi) duoc mua tai chg Hung
Loi, Ninh Kiéu, TP. Can Tho.

Muoi chang vi khuan lactic duoc luu trir &
phong thi nghiém Cong ngh¢ Sinh hoc Thyc
pham truong Dai hoc Can Tho (Huynh
Nguyén Nhu Thu, 2017) gém: Lactobacillus
delbrueckii L2; L. plantarum L7, L26, L30,
L37, L52, L54; L. casei L9; L. acidophilus
L11 va L. rhamnosus L39 [5].

Hoéa chéat st dung: Héa chit nhuom Gram,
thudc thur catalase H.O, 3%, thudc thu
oxidase, malachite green (Nam Khoa Biotek),
NaOH, ethanol 96% (Merck, Buc).

Moi truong MRS gom c6 yeast extract 0,4%,
beef extract 0,8%, peptone 1%, D-glucose
2%, KoHPO,. 0,2%, MgSO4 0,02%, MnSO,
0,004%, Tween 80 0,1%, C,H3NaO, (sodium
acetate) 0,5% (De Man, Rogosa, & Sharpe,
1960) Mai truong thu nghiém: ti 1€ nim rom
va nép da nau chin 1a 40:60, duoc phdi tron
v6i 5% dau thuc vat, 8% téi bam nhuy@n,
1,5% duong, 1,5% tiéu xay, 1% mudi. Ty Ié
nguyén liéu dya trén nghién cGu cua
Chockchaisawasdee et al. v& nghién ctru phét
trién xtc xich nim bao ngu 1én men [6].

2.2. Phan ldp va xdc dinh cdc dic diém cia
cac chiing vi khudn tir cdc mdu nem chua
Can 10 g mdi mau nem cho vao cac binh tam
giac chira 90 ml méi truong MRS long da
thanh tring, u ky khi ¢ 37 °C trong 24 gio dé
tang sinh mau. Pha loang va trai 0,1 mL mau
& nong d6 107 trong dia petri chira MRS agar
(b6 sung 0,5% CaCOs), u ky khi & 37 °C
trong 48 gio. Chon cac khuan lac lam tan
CaCOs dé cdy truyén nhiéu lan cho dén khi
duoc dong vi khuan thuan [7].

Xéc dinh cac dic diém hinh thai va sinh hoa
cac chung vi khuan phan lap: xac dinh hinh
dang, kha nang di dong, Gram va bao tur, hoat
tinh catalase va oxidase [8].

2.3. Thir nghigm khd ndng lén men trén mai
trwong MRS léng bé sung D-Glucose

Céc chang vi khuan lactic (cac chang vi
khuan lactic phan lap va 10 chung vi khuin
lactic dugc luu trir) dugc tang sinh trén moi
truong MRS long (pH 6,2) ¢ nhiét d6 37 °C
trong 24 gio. Ciy mau ting sinh trén moi
truong MRS long ¢6 bé sung 20 g/L D-
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glucose véi ti Ié gidng chang 5% (W/iv) va i &
37 °C trong 72 gio [9]. Phén tich chi tiéu axit
lactic sau 72, 96 va 120 gio bang phuong
phap xéac dinh ham luong axit tong.

2.4. Tuyén chen ching vi khudn lactic c6
khd néing lén men nem chua nim rom

Mbi truong thir nghiém gom nam rom rira
sach, cit nho, hap & 100 °C trong 20 phut, dé
nguoi va ép loai bét nudc. Tron véi nép da
dugc nau chin (100 °C trong 45 phut va dé
ngudi) cung vai nguyén ligu phu. Chuang
0,4% (v/w) dich tang sinh ctia cac chung vi
khuin vao méi truong thir nghiém va tron
déu, u ¢ 37 °C trong 4 ngay. Xac dinh pH va
ham lugng axit sau 4 ngay 1én men.

2.5. Khdo sat danh hwéng cua mdt dj Vi
khudn va nhigt dg dén quéa trinh 1én men

Thi nghiém duoc thuc hién véi 2 nhan té: mat
do vi khuan (103, 10°, 107 té bao/g) va nhiét
d6 u (30 °C, 37 °C va nhiét d méi truong
(28-32 °C)). Xac dinh pH va ham lugng axit
sau 12, 24, 36 va 48 gio Ién men.

2.6. Pinh danh vi khudn c6 khd néng ing
dung Ién men nem chua ném rom

Chang vi khuan tuyén chon dugc ly trich
DNA va khuéch dai trinh tu 16S ribosomal
RNA bing trinh ty méi 27F (5" TACGGTTA
CCTTGTTACGACT-3’) va 1492R (5’-AGA
GTTTGATCCTGGCTC-3") [10]. Két qua
giai trinh tu dugc so sanh véi trinh tu vi
khuan trén ngan hang dir liéu cua NCBI bang
cong cu Nucleotide BLAST.

2.7. Cac phwong phap phan tich

S4 liéu duge xu ly thdng ké bang phan mém
Statgraphics Centurion XVI (Statpoint Inc.,
USA) véi phép thir Duncan & do tin cay 95%.

Biéu d6 va cac bang sb liéu duoc xay dung
bang phan mém Microsoft Excel 2010
(Microsoft Inc., USA). Axit tong dugc Xac
dinh bang phuong phap chuan dé axit [11].

3. Két qua va thao luan

3.1. Két qud phan ldp va ddic diém cia cac
chiing vi khudn tir cac mdu nem chua

3.1.1. Déc diém hinh thai khuan lac va té bao
Dic diém hinh thai khuan lac va té bao cta 20
chung vi khuan phan lap duogc trinh bay ¢
Bang 1. Mot sé dic diém chung vé hinh théi
va sinh hoa sau 48 gio nudi cay trén moi
truong MRS duoc ghi nhan nhu sau: khuan
lac ¢c6 mau tring sira hoic tring nga, tron,
béng, 16i, bia nguyeén.

3.1.2. Ddc diém sinh héa

Té bao cua ca 20 chang vi khuan lactic phan
lap déu thudc Gram duong do bat mau xanh
tim cua thuéc nhudém crystal violet (Hinh 1).
Khéng xay ra hién tuwgng hinh thanh bot khi
khi kiém tra véi H202 3% nén cac chang vi
khuan nay khong c6 enzyme catalase. Pa sb
khéng xuat hién mau tim sam khi cho cac
chung vi khuin Ién gidy c6 thubc thir
tetramethyl-p-phenylendiamin dihydrochlorid
1% nén chang khéng c6 thé hién hoat tinh cua
enzyme oxidase. Chung HK162, HK232 va
HK221 c6 xuét hién mau xanh trén mau gidy
c6 tim thudc thir. Trén moi trudng MRS agar
ban long (agar 0,5%), khuan lac cua cac
chung vi khuan khéng moc lan, chung to
chung khong c6 tinh di dong. Khong bat mau
xanh véi dung dich thuéc nhuém malachite
green sau 2 tuan nudi cdy trén ong thach
nghiéng, ching to céc chang vi khuan phan
lap khdng c6 kha nang tao noi bao tr.

Bang 1. Hinh thai khudn lac va vi khudn lactic phan ldp

. : z s . 2 Kich thuoc Hinh thai
Chiing vi khuan Hinh théai khuan lac khuin lac (mm)  vi khuin
TX1, HUE12 Tron, trang nga, bong, 16i, bia nguyén 1,5-2,0 que ngan, két doi

TX21, TX61, THAI22 Tron, trang sira, bong, 10i, bia nguyén 1,0-2,0 que ngan, két doi
TX3, TX5, THAI33, Tron, trang sira, bong, 16i bia nguyén 0,5-2,0 que ngan, don
HCGT31, HK162,

HK22, HK232, THAI32

TX7,HUE21, THAI31,  Tron, tring nga, bong, 16i, bia nguyén 0,5-2,0 que ngan, don
HCGT12

HUE11 Tron, trang sira, bong, phang bia nguyén 1,0-1,5 que ngan don
THAI82 Tron, trang sira, bong phing, bia nguyén =0,5 que ngan két doi
HCM?2 Tron, tring sira, 15i, bia nguyén 0,5-1,0 que ngén, don
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Hinh 1. Khudn lgc (a) va té bao (b) chung vi kh'qun HCM2 ¢ dé phong dai X100
Bang 2. Két qua thi nghiém sinh Iy va sinh hda cia cac ching vi khudn phan ldap

Tén chiing Nhudom Gram | Catalase | Oxidase | Tao bao tir

Di dong

TX1, TX21, TX3, TX5, TX61,
TX7, HUE1l, HUE12, HUEZ21,
THAI22, THAI31, THAI32, +
THAI33, THAI82, HCM2,
HCGT31, HCGT12,

HK162, HK221, HK232 +

- + - -

Céc dic diém nay cho thay sy phd hop voi
cac dic diém dién hinh cua vi khuéan lactic:
khuan lac ¢ mau tring sira hoic tring nga,
tron, bong, 15i, bia nguyén, té bao cé hinh que
ngén, khong di dong, khong tao bao tir, Gram
duong, catalase am tinh (Bang 2). Két qua
nay phd hop véi cong bd cia Marroki et al.
khi phan lap 19 chung vi khuan lactic trong
stra dé [12]. Kandler va Weiss xac dinh cac
chung vi khuan lactic c¢6 cac dic diém chung
bao gom: khuan lac c6 bia nguyén, md, tron,
lang, béng, té bao cd hinh que thang hoic
cong, dai hoic ngén, khdng di chuyén, Gram
duong, catalase am tinh, oxidase am tinh [13].
Nghién ciu caa Nguyén Thi Lam Poan et al.
cho thay hau hét cac vi khuan hién dién trong
nem chua 1a vi khuan lactic bao gém
Lactobacillus, Lactococcus, Vagococcus
Pediococcus, Leuconostoc va Weissella [14].
Do d6, co thé két luan 20 chung vi khuan
phan lap déu thuoc nhom vi khuan lactic.

3.2. Khd nang lén men trong méi truwong
MRS léng bé sung D-glucose

Ham luong axit lactic cua 30 ching vi khuan
dat dugc trong khoang 3,45-16,35 g/L (sau 72
gio 1én men), 4,58-21,0 g/L (sau 96 gio Ién
men) va 3,53-16,88 g/L (sau 120 gio 1én men)
(Bang 3). Sau 96 gio 18n men, phan I6n ham
lugng axit sinh ra cua cac chung vi khuan
lactic 12 cao nhét va c6 hién twong giam sau
120 gio 1én men. Axit lactic giam c6 thé do
mot sb loai vi khun lactic cé thé chuyén hoa

axit lactic trong diéu kién thiéu oxy véi su
hién dién cua chat nhan dién tir thay thé nhu
L. plantarum, L. pentosus, L. brevis [15].
Trong s6 30 chang vi khuan lactic, 10 ching
c6 ham lwong axit sinh ra cao nhat sau 96 gio
lén men bao gom HK221 (21,0 g/L), HCM2
(15,23 g/L), L7 (18,23 g/L), L39 (14,7 g/L),
HK162 (13,35 g/L), TX61 (12,6 g/L), L30
(11,7 g/L), L54 (11,48 g/L), HCGT31 (11,1
g/L), TX3 (10,5 g/L) va c6 su khac biét y
nghia vé mat thong ké véi mirc y nghia 5% so
vgi c&c chung con lai. Trong do, chung
HK221 c¢é ham lugng axit sau 96 gid 1én men
dat cao nhét (21,0 g/L), cac ching con lai déu
tao axit v6i ham luong 16n hon 11,0 g/L. Két
qua nay phu hop vai nghién cau trén 28
chung vi khuan phan lap trong méi truong
MRS long vaéi ham lugng axit trong khoang
8,0-29,0 g/L cua Vi Xuan Nam va B4 Tan
Thinh [16]. Két qua nghién ctu caa Nguyén
Thé Trang va Tran Pinh Man véi chang vi
khuan lactic HN11 va HN34 cho ham lugng
axit 1an luot 14 10,94 g/L va 12,76 g/L [17].
Chang HK221 véi ham lugng axit dat 21,0
g/L, cao hon so v&i nghién cia Nguyén Thi
Diém Huwong khi nudi cdy ching L.
fermentum DCI1 trong moéi truong MRS long
b6 sung 20 g/L D-glucose trong 72 gio & 37
°C, lugng axit dat 20,93 g/L [9]. Tir két qua
vé ham lugng axit lactic, 10 chang vi khuan
lactic c6 ham lugng axit cao nhat sau 96 gid
1én men dugc tuyén chon.
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Bang 3. Ham hrong axit tong so sinh ra theo thoi gian cua 30 chuing vi khuan lactic ¢ 37 °C

Chiing Axit lactic (g/L) Chiing LAB Axit lactic (g/L)

LAB 72 gior 96 gior 120 gior 72 gior 96 gio 120 gio
THAI22 4,5 7,13" 6,6° HK221 16,35° 21,00 16,88?
THAI31 7,2m 7,73m 6,83 HCGT12 4,58 7,65™ 4,54
THAI32 8,184 7,65M 7,057 HCGT31 10,88f 11,1 9,08'
THAI33 5,63¢ 6,38° 6,83 HCM2 16,35? 15,23¢ 16,82
THAI82 10,59 9,83 10,35 L39 14,18¢ 14,7¢ 10,95¢
TX1 6,23" 8,78' 8,63 L37 9,08 9,234 10,8%
TX21 7,95' 10,21 10,29M L7 15,9° 18,23° 15,6°
TX3 10,28" 10,5' 9,83! L54 10,73 11,489 10,43¢f0
TX5 6,3" 9,68 8,48™ L9 3,45 4,58¢ 3,53
TX7 11,554 10,051 9,831 L30 10,13 11,79 10,28f"
TX61 11,18¢ 12,6f 9,34 L11 10,13 10,131 10,65¢%f
HUE12 5,7P4 7,8m 9,08' L26 8,25% 10,43 9,9ni
HUE21 4,05° 5,33° 5,03° L2 8,4k 10,21 10,88¢
HUE11 5,93% 5,7° 9,6k L52 8,93 10,21 9,0
HK162 15,98° 13,35° 14,7¢ HK221 16,35? 21,02 16,88?
HK232 6,08™ 7,58m" 6,6° HCGT12 4,58 7,65M 4,54

1 Gia tri trong bang la trung binh cia 3 lan 1gp lai, trong ciing mét cét cac chir sé mii giong nhau thi khéc biét khdng

¢6 ¥ nghia thong ké 5% (P<0,05
Bang 4. Gia tri pH, ham lrong axit lactic tir cac
chung vi khudn sau 4 ngay 1én men

Chiing Axit lactic  pH trwéc  pH sau
LAB (g/L) 1&n men I1én men
TX61 8,1¢ 7,01 4,782
HCGT31 9,9¢ 6,98 4,51°
HK162 12,0° 6,96 4,25¢0
L54 9,9¢ 6,99 4,45b¢
L7 12,30 6,99 4,22¢%
HK221 11,7° 6,97 4,19¢%
L39 8,7% 7,00 4,400
HCM2 14,32 6,96 4,16°
TX3 9,5« 7,01 4,52b
L30 11,9° 6,98 4,20%

1 Gid trj trong bang la trung binh cia 3 lan lap lai,
trong cling mét cgt cac chir so mii giong nhau thi khac
biét khéng co y nghia thong ké 5% (P<0,05)

3.3. Tuyén chen chiing vi khudn lactic c6
Khd nang lén men nem chua nam rom

Mudi ching vi khuan lactic déu c6 kha ning
1én men trén méi trudng chira nam rom thong
qua Vviéc sinh axit lactic va lam giam pH cua
mai trudng thir nghiém. Két qua & Bang 4 cho
thiy ham luong axit lactic sau 4 ngay 1én men
cua cac chung ¢ muc 8,1-14,3 g/L. Trong do,
chung TX61 va L39 c6 ham lugng axit lactic
thip nhat (8,1 g/L va 8,7 g/L) va khac biét c6
¥ nghia vé mat thong ké so vai cac chung con
lai. Ham luong axit lactic cua cac chung
HK162, L7, HK221, HCM2 va L30 twong ddi

cao (>11,0 g/L), dac biét chung HCM2 co
ham lwong axit cao nhit (14,3 g/L) va khéc
biét co y nghia thong ké so véi cac chung con
lai. Diéu nay c6 thé Iy giai do nim rom co
chta 30% carbohydrate/100 g trong lugng
khd va khoéang chat [3]. Trong gao nép chira
74,9% ngudn carbohydrate cing vai cac chét
khoang da lwgng va vi luwong nhu canxi,
phospho, sit, natri. Dac biét vi khuan lactic
sinh truong va phat trién rat nhanh trén moi
truong ¢ nhiéu phuc chat [18].

Gié tri pH trudc 1én men trén moi truong thi
nghiém trong khoang 6,96-7,01. pH téi wu
cho sy phét trién cua vi khuan lactic trong
khoang 5,5-6,5 [8]. Sau 4 ngay Ién men, gia
tri pH caa 10 chung vi khuan lactic & mirc
4,16-4,78. Ching TX61 v6i pH ban diu 12
7,01 va sau 4 ngay lén men 4,78. Trong do,
chung vi khudn HCM2 dat gi4 tri pH thip
nhét (4,16) va khéc biét c6 y nghia vé mat
thong ké so véi cac chung con lai. Trong
nghién ctru cua Doungkhwa et al., sau 3 ngay
Ién men ¢ 37°C vai xuc xich thit 1-San (Thai
Lan), mau c6 gia tri pH thip nhit 1a 4,35 véi
ham lwong axit lactic 1a 11,7 g/L [19]. Diéu
d6 cho thdy kha ning 1én men ciia ching
HCM2 trén méi truong thir nghiém tét hon
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véi ham luong axit lactic sau 4 ngay 1én men
la 14,3 g/L va pH 4,16. Nghién cuau cua
Casaburi et al. cho thiay véi chang L.
curvatus, pH cua xuc xich 1én men Vallo di
Diano giam tir 6,3-5,05 sau 3 ngay Ién men
[20]. Két qua cho thay ching HCM2 c6 kha
nang sinh axit lactic cao hon trén mdi truong
nem chua nim rom vé&i ham luong axit cao
(14,3 g/L) va pH sau 1én men thip (4,16) so
Vi cac chung dugc nghién ciu.

3.4. Piéu ki¢n thich hgp cho qua trinh Ién
men nem chua ndm rom

Ham lugng axit lactic sinh ra & ca 3 muc
nhiét do 1én men (30 °C, 37 °C va nhiét do
moi truong) déu ting theo thoi gian khi thir
nghiém 1én men nem chua nim rom véi
chung HCM2 (Bang 5). Trong 12 gio dén 24
gid du, ham luong axit lactic cua cac nhan té
tang nhe. Cu thé ¢ 37 °C, véi mat do 107 té
bao/g, ham lugng axit sau 12 gio 12 6,6 g/L va
sau 24 gio la 7,5 g/L (tang 0,9 g/L), sau d6
ham lugng axit lactic tang manh tu 7,5-11,1
g/L sau 36 gio (tang 3,6 g/L) va tir 11,1-13,5
g/L (sau 48 gid). Do trong 24 gid dau tién, vi
khuan chua thich nghi va phat trién mat do
cao trong moi trudng maéi nén ham lwong axit
lactic sinh ra thip. Giai doan tir 36 gi¢r dén 48
gio, vi khuan da thich nghi dwoc véi moi
truong nem chua nim rom va sinh ra nhiéu

axit lactic khién pH méi trudng giam manh.
Cu thé pH sau 48 gio 1én men caa nhan té co
mat d6 107 té bao/g giam tir 4,76 xudng 3,89.
O cung mat do vi khuan sau 48 gio 18n men,
ham lugng axit lactic sinh ra gitra cAc muc
nhiét do c6 su khac bigt. O mat do 10° té
bao/g, & nhiét d6 moi truong (28-32 °C) ham
luong axit lactic sau 48 gio 1én men la 8,4
g/L, & mac nhiét d6 30 °C 1a 8,7 g/L va ¢ 37
°C la 12,0 g/L. Nhin chung, ham lwgng axit
lactic cua cac nhan t6 & 37°C 1a cao nhét va
khac biét nhiéu so véi 2 muc nhiét con lai,
ham luong axit lactic & nhiét d6 28-32 °C la
thap nhét va khéng chénh léch nhiéu so véi
nhiét d6 1én men ¢ 30 °C.

O mat do 107 té bao/g thi ham luong axit
lactic & nhiét @ 28-32 °C va 30 °C sinh ra
thap, lan luot 12 8,7 g/L va 8,4 g/L, khac biét
khong ¢ y nghia vé mit thong ké. O nhiét do
37 °C, ham luong axit lactic sinh ra cao nhét
(13,5 g/L) va khac biét c6 y nghia so véi 2
muc nhiét do con lai. Piéu nay c6 thé ly giai
do ¢ 37 °C la nhiét do ti wu cho qua trinh
sinh truéng va 1én men cua vi khuan lactic néi
chung. Nghién ctu cta Vii Xuan Nam va D
Tan Thinh ciing cho thdy 37 °C la nhiét do
thich hop cho viéc san sinh nhiéu axit lactic
(27,4-33,9 g/L) khi khao sat anh hudng cua
nhiét do dén qua trinh sinh axit lactic cua cac
chung vi khuan lactic [16].

Bang 5. Gia tri pH, ham lwong axit lactic cia ching vi khudn HCM2 sau 48 gio: 1én men
trén moi truwong ther nghiém

Nghiém thirc Ham lwong axit lactic (g/L) Gia tri pH

Nhiét do Mat dé 12 giv 24 giv 36 gio 48 gio 12 giv 24 giov 36 gior 48 giv
28-32°C 108 3,9 4,59 5,4 8,4¢ 4,97° 4900* 4500 4,070
28-32°C 10° 3,9¢ 4,2" 6,0 7,29 5,062 491  4,44% 4,00
28-32°C 107 4,5 4,8f 7,8° 8,7¢ 4,93  487° 439 397°
30°C 108 6,0° 6,0 9,0 8,7¢ 4,89¢ 472> 4,39 4,03
30°C 10° 6,3° 6,6¢ 7,57 7,5f 4,88° 4,63°  4,40° 4,03®
30°C 107 6,0° 6,9 6,99 8,1° 4,87  459% 438> 4,04
37°C 102 6,0° 6,9 10,2¢ 12,0° 4,69¢ 4559 428  3,78°
37°C 10° 6,3" 7,2°  105° 12,0° 4,78¢ 4534  422¢ 387
37°C 107 6,6° 75 1118 13,52 4,76%  453¢ 423 3,89

1 Gi4 trj trong bang la trung binh ciia 3 lan 1dp lai, trong cling mét cgt cac chik sé mii giong nhau thi khac biét khong

6 ¥ nghia thong ké 5% (P<0,05)

O cing mot mic nhiét o, nhin chung mat do6 vi khuan cao thi ham luong axit sinh ra cang cao
(Bang 5). Quan sat vé su tac dong cua mat d6 vi khuin dén qua trinh 1én men lactic thi & nghiém
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thic trong giai doan 36 gio dén 48 gio Ién
men & nhiét d6 37 °C khdng c6 su chénh léch
nhiéu ddi voi mat ¢ 103 va 10°té bao/g. Tuy
nhién, & mat ¢ 107 té bao/g, ham luong axit
lactic sinh ra cao nhat (13,5 g/L) va khac biét
¢6 y nghia vé mat thong ké so véi 2 nghiém
thirc con lai.

Gia tri pH & giai doan 24 gio 1én men, ham
lugng axit lactic sinh ra gitra cAc nghiém thuac
14 4,2-7,5 g/L tuong tng Vvai gié tri pH trong
khoang 4,53-4,90. Do tir 36 gid dén 48 gio,
ham luwong axit lactic sinh ra nhiéu hon nén
pH méi truong giam manh, didu nay dan dén
két qua san pham sau khi I8n men quéa chua.
Mat khéc, sau 24 gio 1én men, gia tri pH phu
hop chi tiéu hoa ly vé pH nem chua dwa theo
TCVN 7050-2009 [21] véi gid tri pH cho
phép tir 4,5-5,4. Nghién ciru cua Chockchai-
sawasdee ciing da két thic qua trinh 1&n men
xuc xich ndm bao ngu khi pH dat 5,0 [6]. Nhu
vay, chung vi khuan HCM2 khi 18n men nem
chua ndm rom & 37 °C va mat do 107 té bao/g
thi ham luong axit dat cao nhat sau 48 gio &n
men la 13,5 g/L va thoi gian thich hop la 24
gio, gia tri pH cubi & muc 4,53.

3.4. Pinh danh chiing vi khuén HCM2
Chung HCM2 duoc giai trinh ty gene bang
phan &tng PCR véi cip moi 1492R va 27F
[10] tai vung gen 16S rRNA dat 1.194
nucleotide. So sanh bang dung cong cu
Nucleotide BLAST tai
http://www.ncbi.nlm.nih.gov/ cho thay trinh
tu cia HCM2 tuong dong 99,33% vai trinh ty
cua L. plantarum WCFSL.

Lactobacillus plantarum la mét trong nhiing
loai dwoc nghién ciu nhiéu nhat trong nganh
cong nghiép thuc phiam nhu probiotic va
nguon gidng chung trong cbng nghiép
Iénmen. Viéc khai thac L. plantarum trong
qua trinh 18n men thyc pham 1a mot linh vuc
méi ndi va tao ra cac loai thuc pham c6 gia tri
gia tang. L. plantarum ciing duoc sir dung dé
san xuat céc loai d6 udng va thuc pham chirc
nang maoi Vi cac tinh nang cong nghé va dinh

dudng duogc cai thién. L. plantarum dugc Xac
dinh tir nhiéu loai thuc pham truyén thong va
dic trung cho hé théng va phan loai phan tu,
hé théng enzyme (o-amylase, esterase, lipase,
a-glucosidase, B-glucosidase, enolase [22].

4. Két luan

Phan lap duoc 20 chung vi khuan lactic tir 6
mau nem chua. Chung HCM2 sinh axit lactic
cao nhat (14,3 g/L), dugc dinh danh 1a L.
plantarum va duoc chon dé wng dung trong
Ién men nem chua ndm rom. Diéu kién thich
hop cho Ién men nem chua nim rom cua
chung L. plantarum HCM2 duoc xac dinh &
37 °C véi mat d6 gidng chung ban dau la 107
té bao/g, ham luong axit lactic sau 48 gio 1&n
men 1a 13,5 g/L. Két qua cho thiy tiém ning
phét trién san pham nem chua tir nim rom.
Loi cam on: Nhém tac gia xin cam on sy hd
trg kinh phi cta truong Pai hoc Can Tho
thong qua dé tai nghién cuu khoa hoc
TSV2019-133.
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