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Nghién ciru dwge thuc hién nhiam tuyén chon cac ching vi khuén lactic chiu nhiét c6 hoat tinh tt dé ung
dung trong san xuit acid lactic. Két qua cho thay, trong 54 chiing vi khuén thir nghiém 1én men acid lactic
6 37°C, 16 chiing di dwgc tuyén chon do ¢6 kha ning 1én men acid lactic manh. Cac chiing dwgc giai trinh
tw dinh danh thudc cac loai: Lactobacillus delbrueckii, Lactobacillus casei va Lactobacillus plantarum.
Trong do, Lactobacillus casei 1.9 thé hién hoat tinh sinh acid lactic tot & 37°C (12,9 g/l), 39°C (18,9 g/l) va
41°C (18 g/). Khi 1én men 1 1véi chiing L. casei L9 trong diéu kién thich hop (pH 6,53, 6% (w/v) glucose,
ndng dé chiing dich ting sinh goc & 107 t& bao/ml 1a 2,33% (v/v) theo thé tich dich 1én men), hiéu suit Ién

men dat 80,84%.

Tir khoda: acid lactic, chiu nhiét, Lactobacillus, vi khuén acid lactic.

Chi sé phén logi: 2.8

The selection of thermotolerant lactic acid bacteria
and applications for lactic acid production

Summary

This study aimed to select thermotolerant lactic acid
bacteria for the production of lactic acid. As a result,
among 54 bacterial strains screened for lactic acid
fermentation at 37°C, 16 strains were selected due to
their significantly higher fermentation ability. The
molecular sequencing and NCBI aligning evidences
proved that the selected strains belonged to Lactobacillus
delbrueckii, Lactobacillus casei, and Lactobacillus
plantarum. Of which, Lactobacillus casei 1.9 showed
the good acid production at 37°C (12.9 g/l), 39°C (18.9
g/l), and 41°C (18 g/l). In the fermentation test at one-
liter scale by using L. casei L9 with the favourable
conditions (pH 6.53, 6% (w/v) of glucose, 2.33% (v/v) of
107 cells/ml starter), the fermentation yield could reach
the 80.84% efficiency.

Keywords: lactic acid, lactic acid bacteria, Lactobacillus,
thermotolerant.
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pat van de

Trong tu nhién, 1én men acid lactic 1a mot
trong cac qua trinh tai tao nang lugng ky khi
thong dung nhit dugc thyc hién boi vi khuan
lactic [1]. Tt qua trinh 1én men acid lactic,
nhiéu nhém vi khuan lactic quan trong da
duogc phan lap tir nhidu ngudn khac nhau véi
cac ddc tinh wu viét nhat dinh phuc vu cac ting
dung thyc tién nhu chiu lanh, chiu acid, tao
mui huong...[2].

Trong thoi ky cach mang cong nghiép, qua
trinh 1én men acid lactic dién ra khong chi &
quy mo thu cong ma ngay cang mo rong theo
xu huéng gin véi cong nghiép, trong cac hé
thong 1én men quy mé 16n. Dé duy tri nhiét
d6 1én men t6i uu, nganh coéng nghiép lén
men d3 tén kém nhiéu chi phi xay dung cac
hé thong 1am mat t6n kém nhiéu niang luong.
Nhiéu nghién ctru d3 duoc thyc hién nham tdi
ru hda ngudn nguyén liéu dé giam chi phi 1én
men acid lactic nhu 1én men tur tinh b6t [3],
16i bap [4] hay san xuat sinh khdi vi khuan
lactic tr nude chua tau hii [5]. Tuy nhién, kha
nang thich Gmg ctia vi khuan voi nhiét do cao
hau nhu chua duoc dé cap dén. T thuc té cho
thiy, viéc tuyén chon cac ching vi khuan lactic
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chiu nhiét do cao c6 tiém nang rat lon trong vi¢c dap
ung voi nhiét lwong sinh ra trong 1én men cong nghiép.
Tir d6, c6 thé 1am giam chi phi san xuat va ning lugng
tiéu ton, phuc vu phat trién bén viing. Thong qua xay
dung mdi quan hé di truyén phan loai cta cac nhom vi
khuan lactic thiét yéu cho qué trinh 1én men acid lactic
chiu nhiét, con ngudi c¢6 thé mé rong tam tng dung vi
khuén lactic chiju nhiét phuc vu cudc séng. T cac van
dé trén, nghién ctru dugc tién hanh véi muc dich tuyén
chon cac chung vi khuén lactic chiu nhiét c6 hoat tinh
t6t, thir nghiém kha nang 1én men acid lactic va khao
sat moi lién quan di truyén cac nhom vi khuan chiu
nhiét; dong thoi khao sat kha ning ung dung cac vi
khuén chiu nhiét dé san xuét acid lactic.

Doi twong va phwong phap nghién ciu
Nguyén vit liéu va hod chit

54 chung vi khuén lactic duge chon loc tir cac ngu@)n
phan 1ap: san phdm 1én men sita, ché pham sinh hoc va
phu phim nong nghiép, luu trtr tai Phong thi nghiém
Cong nghé sinh hoc thuc phém, Vién Nghién ctru va
Phat trién Cong ngh¢ sinh hoc, Truong Pai hoc Can
Tho. Chung Lactobacillus thermotolerans cua Phong
thi nghiém Cong nghé vi sinh vat, B mon Khoa hoc
sinh hoc va Céng nghé sinh hoc, Khoa Nong nghiép,
Dbai hoc Kyushu (Nhat Ban) dugc str dung lam chung
d6i chimg.

Moi truong MRS (De Man, Rogosa and Sharpe)
gdm: peptone (10,0 g/l), meat extract (8,0 g/l), yeast
extract (4,0 g/l), D(+) glucose (20,0 g/l), di-potassium
hydrogen phosphate (2,0 g/l), Tween 80 (1,0 g/l), di-
ammonium hydrogen citrate (2,0 g/l), sodium acetate
(5,0 g/1), magnesium sulfate (0,2 g/l) va manganese
sulfate (0,04 g/1) [6].

Phwong phap nghién ciru

Kha nang lén men cua vi khuan lactic chiu nhiét ¢
37°C: cac chung vi khuan dugc tang sinh va u lic ¢
120 vong/phut trong moéi truong MRS sau 36 gio va
tién hanh 1én men acid lactic trong 6ng Falcon chtra 30
ml dich duong sucrose 4% (w/v) trong 7 ngay ¢ 37°C.
Kiém tra ham luong acid tong va pH dung dich sau khi
1én men.

Moi lién quan di truyén cdac ching vi khudn lactic:
16 ching vi khuan tuyén chon dugc ly trich DNA va
khuéch dai trinh tu 16S ribosomal RNA béng trinh tu
mdi 27F (5’- TACGGTTACCTTGTTACGACT-3") va
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1492R (5’-AGAGTTTGATCCTGGCTC-3) [7, 8],
dinh danh va xac dinh mdi lién quan di truyén. Két
qua giai trinh ty dugc so sanh voi trinh ty 16 vi khuan
trén ngan hang dir liéu ciia NCBI [9] bang cong cu
Nucleotide BLAST. Xay dung cdy pha hé gene 16S
rRNA dua trén cong cu so sanh nhiéu trinh ty (multiple
alignment) cua chuong trinh MEGAG6 theo thong sb
Neighbor-Joining v&i chi s Boostrap 1.000 lan lap lai
[10, 11].

Thir nghiém diéu kién lén men acid lactic sir dung vi
khuan lactic chiu nhiét:

Kha ning 1én men cia vi khudn lactic & 37°C: 16
chung tuyén chon va 1 chung déi ching dugc ting sinh
vau lic & 120 vong/phit trong méi trudng MRS sau 36
gid va sau d6 dugc 1én men & 37°C trong 6ng Falcon
chtra 50 ml moi truong MRS broth trong 7 ngay. Xac
dinh cac chi tiéu: ham luong acid téng duoc do bang
phuong phap chuan d6 NaOH 0,1N [12], lugng duong
con lai sau 1én men duogc xac dinh bang phuong phap
DNS [13], pH dich 1én men dugc do bang pH ké, hiéu
sudt 1én men theo khéi lugng nguyén liéu (g/g) va hiéu
sudt 1én men duoc tinh theo s6 mol (ty 1& 1 mol glucose
tao 2 mol acid lactic).

Kha ning 1én men cuia vi khuan lactic & 39°C va
41°C: céc chung vi khuan tuyén chon duoc Ién men
tiép & 39°C va 41°C trong 6ng Falcon chira 50 ml méi
truong MRS broth trong 7 ngay. Xéac dinh cac chi tiéu:
ham luong acid téng, lugng duong con lai sau 1én men,
pH dich Ién men va hi¢u suat 1én men theo s& mol.

Khao sat diéu kién t6i wu san xuat acid lactic: ching
vi khuén tuyén chon dugc 1én men trong dng Falcon &
39°C v61 moi truong MRS 16ng hiéu chinh céc thong
sO: nong do glucose (4%, 5% va 6% w/v), nong do
gidng chung (10%, 10° va 10° té bao/ml) va pH ban dau
(5,0; 6,0 va 7,0). Két qua dugc thong ké hdi quy mit
dap ung bang phan mém STATGRAPHIC centurion
Version 16.

Kha nang san xuit acid lactic & quy mé 1 1: ung
dung diéu kién t6i wu duge xac dinh, tién hanh 1én men
11 véi moi truong MRS 16ng hiéu chuan ham lugng
glucose 16% (w/v). Kiém tra kha ning sinh acid lactic
thong qua: chi s6 pH, ham lugng acid, ham lugng
duodng sau 1én men va hiéu sudt 1én men.

Phwong phdp phan tich théng ké

Cac thi nghiém duogc tién hanh véi bo tri hoan toan



Khoa hoc Ky thudt va Céng nghé

ngau nhién, cac nghiém thirc dugc lap lai 3 1an. Két
qua céc thi nghiém duoc phan tich théng ké bang phan
mém STATGRAPHICS Centurion XV & d6 tin ciy
95%.

Két qua
Kha néng Ién men ciia vi khudn lactic chiu nhiét
037°C

Bang 1: ham luong acid tén&sinh ra sau 6 va 7 ngay lén men cia 55 chung
vi khuan lactic ¢ nhiét do 37°C

Ching Ham lugng acid lactic  Ching  Ham luong acid lactic
(& )
Ngay 6 Ngay 7 Ngay 6 Ngay 7

L1 0,38etik! 0,53%feh L29 0,15% 0,30
L2 1,5° 1,58:®¢ L30  0,83ubedefehik 1,65
L3 0,53 bedelehik 0,53¢feh L31  0,75ubedefehik ] Dabedefghik
L4 0,75ebedelehk () 75abedelehik ] 37 (,9Qebedelehik () 3abedelehik
L5 0,45cdefehik () pQabedelehik [ 33 (), 75abedefghik () 7 Sabedelghik
L6 1,281 1,65® L34 0,08 bcdefnic () (ebedefehik
L7 1,05ebedefeh 1,5ebede L35 0" 0,231
L8 0,90¢bcdefehitc ] ] 3abedefehik [ 36 (,83abedelibik ] ()5abedefehik
L9 0,98ebedefetk ] 35abedefehi ] 37 (,9ebedefetik ] ] Jabedefehik
L10 0,450cfehik (), 75abedefehik 38 (), 75abedelghik () 9(jabedefehik
L1l 0,75%cdefeik ] ] 3ebedelehik ] 39 0,45¢fenik 0,Q0cdefehi
L12 1,050bcdel ] [ 3abedefghik T 40 (,9@ebedelehik (), Q(abedefehi
L13  0,53ebcdefehik (), Grbodefehik L41  0,98sbcdelehik () 77 5abcdelehil
L14  0,08bcdelenic  ( 75ubedelehik ] 47 GQbedelehik ()7 5abedefehik
L15  (,75wcdefehik ] DQabedefehik T 43 () febedefehik 1,502
L16 1,200 0,90%bcdeletik  [44  (,08bcdelehik () Gabedefehik
L17  0,83w®cdcleik () gQebedefehik ] 45 0,38hk 0,458
L18 0, 6bedetehik () 7 5abedefehil L46  0,60bcdcfenik 0,53t
L19  0,90®cdefenk ( gQebedelehik ] 47 1,28 1,1 3ebedefehik
L20  0,9Q@cdefenik ] ]3bedelehik ] AR G0 bcdelehik () (Qabedeehik
L21] 1,05¢bcdefehy ] ] Jabedefehik L49 0,90 bcdefehik ] D(yabedefehik
L22 0,90 bcdefehik ] ]3abedefehk 50 () 75abedefehik () @Fabedelghik
123 (,75%cdefehik ( QQebedefihik [ 5] (,53sbedelehik () G(cdeli
L24 0,45ehik 0,602t L52  (,98bedefehik ] 35abodefeh
L25  0,68wcdeleik () @3abedelihik 53 (),pabedelehik ()7 Sabedelihik
L26  0,90wcdeiehik ] 3abedelghik 54 (,Q(ebedelehik ] 43abedel
L27 1,2bede 1,3 5abedefe bC 0,53bcdefehik (), ((ebedefehik
L28 1,05¢0edefe ] ] Jabedefihik

Gid tri trong bang la trung binh ciia 3 lan lgp lai. Trong ciing mot cot, 56 mil
giong nhau thé hién sur khéc biét khong c6 ¥ nghia vé mdt thong ké ¢ mire 5% (p >0,05)
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Bang 1 trinh bay kha nang 1én men acid lactic cta
cac chung vi khuan sau 7 ngay trong méi truong dich
sucrose 4% (w/v). Ham luong acid tong sinh ra ngay 6
dat tir 0 dén 1,5 g/I, ngay 7 tir 0,23 dén 1,65 g/I. Trong
o, 16 ching gom L2, L6, L7, L9, L10, L11, 120, L21,
L26, L27, L30, L36, L37, L38, L52 va L54 sinh ra
acid ham lugng cao hon ciac chung con lai voi khac
biét khong c6 ¥ nghia théng ké & mirc 5% va&i ndng do
tor 0,75-1,5 g/l (ngay 6) va tir 0,9-1,65 g/l (ngay 7), va
16 chung nay dugc chon cho cac thir nghiém tiép theo.

Méi lién quan di truyén cdc chiing vi khudn lactic
chiu nhiét

Pinh danh cdc ching vi khudn lactic ¢6 kha ndng
1én men tot:

Sau khi tra ctru trinh ty bang céng cu nucleotide
BLAST ctia co so dit liéu NCBI, két qua giai trinh tur
va d6i chiéu voi co so dit liéu dua trén nguyén tic uu
tién truy van twong dong (Identity) va d6 bao phu cia
trinh tu (Query coverage) cho thdy, cac ching vi khuan
lactic twong dong voi Lactobacillus delbrueckii (L2,
L6); L. plantarum (L7, 121, L26, 127, L30, L36, L37,
L52,L54); L. casei (L9, L10); L. acidophilus (L11); L.
fermentum (L20) va L. rhamnosus (L38).

Moi lién quan di truyén cia cdc ching vi khudn
lactic chiu nhiét:

Hinh 1 trinh bay cay phan loai dya trén trinh tu
di truyén cic ching vi khuan lactic. Cdy phan loai
di truyén chia thanh nhiéu nhanh cho thidy muc do
da dang di truyén cua 16 chung vi khuin cao. Ching
L6 va L2 c6 mdi quan hé trinh ty di truyén twong ddi
di biét so v6i nhom cac miu con lai, twong dong véi
L. delbrueckii v6i bootstrap 100%. Mau L9 va L10
cung tuong dong véi L. casei va nhdm cac miu 126,
L27, L30, L36, L37, L52 va L54 c6 khoang cach di
truyén thap, cung tuong dong voi loai L. plantarum
voi bootstrap 98%. Chung L11 (L. acidophilus), 1.20
(L. fermentum) va L38 (L. rhamnosus) khong cung
nhém véi cac chung con lai. Cac trinh ty ddi ching
dugc truy van tir NCBI va phan tich cing phan mém
MEGA 6 (gém L. plantarum HL-12, L. casei TN-2, L.
rhamnosus CSl4, L. acidophilus 1001H, L. fermentum
S2S4L1 va L. delbruecki MUR-LJJI6) cho thdy, cac
trinh tu cta cac chung vi khuan d6i chimg déu duoc
xép cung nhanh véi cac trinh ty ctia 16 chung vi khuan
lactic chiu nhiét twong tmg theo timg nhoém vé6i hé sb
twong dong tra ciru bang cong cu BLAST trinh bay ¢
bang 2.
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Hinh 1: cdy phén logi di truyén xdy dung bang phan mém MEGA 6

Bdng 2: két qud dinh danh va tra cieu bang céng cu BLAST ciia NCBI

Tén miu Loai Chiing twong ddng % Twong dong
L2 Lactobacillus delbrueckii MUR-LJJ6 100
L6 Lactobacillus delbrueckii MUR-LJJ6 100
L7 Lactobacillus plantarum HL-12 87
L9 Lactobacillus casei TN-2 97
L10 Lactobacillus casei TN-2 99
L11 Lactobacillus acidophilus 1001H 100
L20 Lactobacillus fermentum S2S84L1 97
L21 Lactobacillus plantarum HL-12 96
L26 Lactobacillus plantarum HL-12 90
L27 Lactobacillus plantarum HL-12 99
L30 Lactobacillus plantarum HL-12 97
L36 Lactobacillus plantarum HL-12 98
L37 Lactobacillus plantarum HL-12 97
L38 Lactobacillus rhamnosus CSI-4 99
L52 Lactobacillus plantarum HL-12 89
L54 Lactobacillus plantarum HL-12 94

Diéu kién lén men san xudat acid lactic

Kha nang lén men cia vi khudn lactic ¢ 37°C:

Két qua trong bang 3 cho thdy, ham lugng acid téng
sinh ra sau 1én men ctia 16 chung tuyén chon va ching
dbi chimg dat tir 6,0 dén 14,1 g/l v6i hiu suit 1én men
theo khdi lugng nguyén liéu tir 0,31 dén 0,73 g acid/g
glucose. Hiéu suit theo s6 mol chuyén hoa dat tir 30,30
dén 71,21%. Trong d6, 7 chung (L7, L9, L11, L21,
L26, L30 va L37) sinh acid lactic cao hon cac chiuing
con lai, trong khoang 9,9-14,1 g/1.
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Bang 3: két qua lén men acid lactic cia 17 ching vi khudn ¢ 37°C

Ching Hamluwgng pHsau Glucose Hiéu suét Hiéu suit
LAB acid (g/) 1én men con lai (g/1) (g acid/ g glucose) (%)
L2 9,3cdefe 4,14 0,48 0,48 46,97
L6 6,0 4,23 0,92 0,31 30,30
L7 12,3 3,86 0,75 0,64 62,12
L9 12,9% 3,84 1,14 0,68 65,15
L10 7,2t 4,17 1,28 0,38 36,36
L11 14,1° 3,75 0.68 0,73 71,21
L20 7,2t 4,19 0.68 0,37 36,36
L21 11,4ebede 3,88 0,54 0,59 57,58
L26 9,9bedel 4,01 0,81 0,52 50,00
L27 8 4¢teh 5,40 0,62 0,43 42,42
L30 12,6 3,83 0,51 0,65 63,64
L36 9,0dfen 4,11 0,90 0,47 45,45
L37 10,8b¢de 4,03 0,39 0,55 54,55
L38 6,38 4,29 0,82 0,33 31,82
L52 8,7¢feh 4,14 0,95 0,46 43,94
L54 7,2t 4,19 1,03 0,38 36,36
PC (+) 12,0%cd 5,28 0,81 0,63 60,61
CV=189%

Kha nang lén men ciia vi khuan lactic ¢ 39°C va
41°C:

Theo bang 4, kha ning chuyén hoa sinh acid lactic
0 39°C cua 7 chung dat tr 9,00 dén 18,90 g/l voi hiéu
sut theo khoi luong co chit tir 0,49 dén 1,01 g acid/g
glucose, hi¢u suat theo s6 mol tir 45,45 dén 95,45%.
Kha ning chuyén hod sinh acid lactic & 41°C dat tir
9,00 dén 18,00 g/l véi hiéu suat theo khéi luong co
chat tir 0,46 dén 0,95 g acid/g glucose, hiéu suit theo
s6 mol tir 45,45 dén 90,91%.

Bang 4: két qud lén men acid lactic ciia 7 chung vi khuan & 39 va 41°C

Chiing Nhiét do Ham pH Glucose  Hiéu suit Hiéu suit

LAB 1én men lwgng sau lén con lai (g acid/g (%)
(°O) acid (g/l) men (g glucose)
L7 39 17,70 3,89 0,61 0,91 89,93
L7 41 18,00 3,90 1,09 0,95 90,91
L9 39 18,90° 3,88 1,30 1,01 95,45
L9 41 18,00 3,87 0,69 0,93 90,91
LIl 39 18,30 3,89 1,52 0,98 92,42
L1 41 17,40® 3,90 0,39 0,38 87,88
L21 39 13,50¢ 4,04 1,55 0,73 68,18
L21 41 16,80° 3,92 0,73 0,87 84,85
L26 39 13,20¢ 3,92 0,74 0,68 66,67
L26 41 17,10 3,93 0,40 0,68 66,67
L30 39 16,80° 391 0,17 0,84 84,85
L30 41 17,10 3,93 0,76 0,38 86,36
L37 39 9,00¢ 4,42 1,63 0,49 45,45
L37 41 9,00¢ 4,40 0,68 0,46 45,45
bC (+) 39 9,907 4,39 0,94 0,52 50,00
bC (+) 41 9,60¢ 4,39 0,92 0,51 48,48
CV=3825%

Diéu kién 1én men thich hop dé san xudt acid lactic:

Chung L. casei L9 dugc tuyén chon dya trén ham
luong acid lactic sinh ra ¢ 39°C va 41°C, hi¢u suat

61
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chuyén hoa theo co chat va sé mol 13 cao nhét, khao
sat diéu kién 1én men thich hop ¢ 39°C véi 3 nhan td, 3
ndng do: glucose (4, 5 va 6% w/v), pH méi truong ban
dau (5,0; 6,0 va 7,0) va nong do gidng chung (1, 2 va
3% v/v). Két qua dugc ghi nhan ¢ bang 5.

Piéu kién thich hop cho 1én men sinh acid lactic
duogc xac dinh 1a & pH 6,53; ndng do giéng ching la
2,33% (v/v) va néng do glucose bd sung la 6% (w/v).

Bdng 5: két qua lén men acid lactic & 39°C trong thir nghiém diéu kién 1én men thich hop

Ham lugng Hiéu suat I Ham lwong  Hiéu suit  Hiéu
% Glucose - pH - . . . Hiéu % Glucose - pH - . . . z
x N acid lactic (g acid/g co’ Z X N acid lactic (g acid/g suat
% Giong ching Z suat (%) % Giong ching P
(g/D) chat) (gD co chat) (%)
4-5-1 10,80" 0,549 39,96 5-6-3 13,50° 0,330 43,09
4-5-2 12,601 0,648 43,20 5-7-1 6,30 0,190 22,17
4-5-3 16,20% 0,669 52,37 5-7-2 10,80" 0,330 39,62
4-6-1 18,90° 0,943 80,83 5-7-3 15,30¢° 0,380 44,56
4-6-2 23,85% 0,830 79,93 6-5-1 8,100 0,230 20,74
4-6-3 23,402 0,865 78,87 6-5-2 11,70 0,289 27,80
4-7-1 16,204 0,479 57,49 6-5-3 10,80" 0,248 25,92
4-7-2 24,302 0,470 72,57 6-6-1 17,10« 0,411 45,93
4-7-3 23,60 0,474 63,79 6-6-2 16,209 0,423 46,19
5-5-1 4,50! 0,136 16,96 6-6-3 16,20 0,362 40,75
5-5-2 7,20 0,227 22,68 6-7-1 18,00 0,495 47,17
5-5-3 10,80" 0,243 29,14 6-7-2 18,00 0,409 46,72
5-6-1 7,20 0,267 30,53 6-7-3 18,00° 0,503 47,88
5-6-2 11,70¢ 0,372 40,31
CV=4385%

D6 thi mat dap Gng (surface plotting) va do thi
duong muc (contour) (hinh 2) ¢ dinh ham lugng
glucose bang 6%, nong do giéng ching 1a X (1-3%
v/v) va pH1a'Y (5-7). Phuong trinh hdi quy nhiéu bién:
Ham luong acid lactic = 149,7 — 33,95*X — 87,875%6
+ 21,45%Y — 0,6¥X*X + 7,575%6%6 — 2,55¥Y*Y +
6,9%X*6 + 8,0625*X*Y + 2,25%6*Y — 1,4625*X*6*Y.

07 R TS 1Y DAL 4 TSN LYY 4 6T

Ham lugng acid lactic

Y(pH) — T

i
“ ik 3

X (ndng do gidng chlng)

Lén men acid lactic trong binh lén men 1 [:

Ap dung diéu kiéu 1én men thich hop da duoc xac
dinh, tién hanh thir nghiém 1én men acid lactic & quy
mod 1 1 trong moéi truong MRS hi¢u chinh pH 6,53,
nong do glucose 1a 6% (w/v), nong do giéng chung &
107 té bao/ml 14 2,33% (V/v).
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Hinh 2: dé thi mat ddap vmg va diong miee ciia ham heong acid lactic v6i ham hrong glucose = 6% (w/v), nong dé giong ching (X = 1-3% v/v) va pH (Y = 5,0-7,0)
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Bang 6: két qua lén men acid lactic trong quy mé 1 1

Mau Nong dj glucose ~ Nong do glucose  Ham lwong  Hiéu sudt %
ban dau (N saulénmen (gl)  acid (gl) (s6 mol)
L9 60 7,66 20,70 79,09
L9-2 60 7,69 21,60 82,58
Trung binh 600 7,68 21,15 80,84

Két qua Ién men cho théy hiéu sudt 1én men acid dat
80,84%, duoc tinh bang ddi chiéu phan trim sé mol
acid sinh ra tir 1 mol glucose theo 1y thuyét so véi s6
mol acid sinh ra tir glucose thuyc té.

Thao luan

Trong qua trinh 1én men & 37°C da s6 cac chung
vi khuén lactic déu c6 ham lugng acid tong cao nhit
& ngay 1én men tha 7. Két qua nay twong dong véi
két qua nghién ctru ciia Hernandez va cong su (2005)
[14], ham lugng acid trong thi nghiém 1én men duong
sucrose cua vi khudn lactic dat tot nhat & ngay thu 7.
Bang 1 cho théy, chung L6 va L30 cho ham luong acid
téng cao nhit (1,65 g/1), khac biét c6 y nghia vé& mit
thong ké & mirc 5% so v&i cac ching con lai. Bén canh
do, 16 chung duoc chon déu c6 kha nang sinh acid tdt
hon chung ddi ching L. thermotolerans (0,53 g/l va
0,60 g/l & ngay 6 va ngay 7).

Két qua giai trinh ty va xay dung cay phan loai di
truyén cho thdy, tit ca cac chung vi khuan déu thudc
chi Lactobacillus cho hinh thai dang hinh que, catalase
am tinh va oxidase am tinh. Két qua nay phu hop véi
két qua khao sat dic tinh sinh hod té bao. L2 va L11
c6 su tuong dong voi L. delbrueckii va L. acidophilus
[15], hai ching vi khuan c¢6 nhiéu Gmg dyung trong 1én
men thuc pham nhu sita chua véi kha nang tao acid
lactic 6n dinh va an toan véi hiéu suét cao, phu hop
v6i ham lugng acid sinh ra khi 1én men ¢ 37°C (bang
1). C6 9/16 ching vi khuan (L7, L21, L26, L27, L30,
L36, L37, L52 va L54) tuong dong voi L. plantarum.
Trinh tu ching L9 twong dong véi L. casei va L54
tuong dong voi L. plantarum 13 hai loai vi khuan c6
pham chét 1én men acid lactic tot duoc ing dung rong
rai trong cong nghiép [16]. Ngoai ra, cdy phan loai di
truyén cho thdy, cac loai vi khuan cé trinh tu tuong
ddng cung loai nam cung nhanh véi nhau va véi ching
vi khuan ddi chimg véi chi s6 Bootstrap tir 69-100%.

Khi thtr nghiém 1én men acid lactic v6i 16 chung vi
khuén trong moi truong MRS & 37°C, 7 chung L7, L9,
L11,L21,L26,L30 vaL37 sinh acid lactic cao hon cac
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chung con lai, trong khoang 9,9-14,1 (g/l) va cao hon
chung vi khuan dbi ching L. thermotolerans (12,0 g/).
Khi so sanh két qua 1én men sir dung moi trudng chi
bd sung sucrose thi hiéu qua 1én men acid lactic & moi
truong MRS t6t hon, diéu nay co thé giai thich 1a bai
phan 16n cac loai vi khuan lactic déu c¢6 nhu cdu dinh
dudng phtic tap, méi truong dinh dudng can bd sung
cac loai amino acid ciing nhu cac khoang vi luong dé
hoat dong chuyén hoa dat toi wu [17]. Thu nghiém lén
men & 39°C va 41°C, két qua cho thiy ching L. casei
L9 khi 1én men & 39°C sinh ra acid lactic cao nhét (18,9
g/1) v6i hiéu suat chuyén hoa dudng glucose thanh acid
lactic 13 95,45% theo s6 mol. bang chu y, bang 4 cho
thay hau hét cac chung lactic (ngoai trir L9 va L11) déu
sinh acid lactic cao hon & 41°C, cho thdy anh hudng
ctia nhiét do 1én men dén kha nang phat trién cua vi
khuan va luong acid lactic sinh ra.

O nhiét d6 cao hon, vi khuan lactic sinh truong
nhanh hon (thoi gian dé vi khuan bét dau va két thuc
pha liiy thtra trong duong cong sinh truéng dugc rut
ngan) cling nhu toc d6 chuyén hoa cia té bao vi khuan
dién ra manh hon so v6i ¢ nhiét 6 thdp nén thoi gian
dé lugng acid lactic sinh ra dat tdi da duoc rat ngén.
Két qua khao sat diéu kién 1én men thich hop dé san
xudt acid lactic tir chung L. casei L9 cho thay diéu kién
thich hop cho 1én men sinh acid lactic dugc xac dinh
1a & pH 6,53; nong d6 gidng chung 1a 2,33% (v/v) va
nong do glucose bd sung 1a 6% (w/v). Gia tri pH ban
dau t6i uvu cho chung L9 (L. casei) duoc xac dinh 1a
6,53, tuong ng v6i két luan trong nghién ctu cua
Yoo va cong sy (1996) [18] vé& pH thich hop cho kha
nang phat trién t& bao va sinh acid lactic ciia L. casei
la trong khoang 6,0-6,5. Tuong tu, Panesar va cong
su (2010) [19] ciing két luan, pH 6,5 1a t6t nhat cho
chuyén hoéa lactose va sinh acid lactic & L. casei. Ung
dung két qua diéu kién thich hop, qua trinh 1én men &
quy md 1 1 cho két qua hiéu suit 1én men dat 80,84%
(w/v) 6 muc tuwong duong so voi nghiém thirc cho hig¢u
suét cao nhat 4-6-1 (80,83%) 1én men trong thi nghiém
1én men thich hop hoa 3 nhan t6 & diéu kién 1én men
san xuat acid lactic. Theo Ramesh (2011) [20], quéa
trinh 1én men acid lactic quy mé cang 16n cang gap
nhiéu khé khin do hé thong 1én men cang 16n cang
doi hoi céc thiét bi kiém soat nghiém ngit va 6n dinh
cac yéu té anh huong dén qua trinh 1én men nhu nhiét
d6, ap suat... Qua trinh 1én men acid lactic trong thi
nghiém nay dat hiéu suit 1én men gin twong duong
s0 v6i nghiém thirc 1én men t6t nhat & quy mo 100 ml
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(80,84%) cho thiy ching vi khuan duoc tuyén chon
van duy tri kha ning 1én men khi ting quy mé 1én 1 1.

Két luan

Muoi sau ching vi khuén lactic dugc tuyén chon do
thé hién hoat tinh 1én men tot nhét trong 7 ngay va sinh
ham lugng acid cao nhit dat 1,65 g/l. Cac chung nay
thudce cac loai L. delbrueckii (L2 va L6), L. casei (L9
va L10), L. acidophilus (L11), L. fermentum (L20), L.
rhamnosus (L38) va L. plantarum (L7, L21, L26, L27,
L30, L36, L37, L52 va L54). Chung L9 (L. casei) cho
thdy kha ning 1én men acid lactic tot & 37°C (12,9 g/l),
39°C (18,9 g/1) va 41°C (18,0 g/l) va 1én men quy mo
1 1 cao nhat dat hiéu suét 80,84% & pH 6,53; néng
d6 gidng chiing 1 2,33% (v/v) va ndng do glucose bd
sung l1a 6% (wW/v).

Loi cam on

Nhém tac gid xin cam on sw hé tro kinh phi tir
nhiém vu Nghi dinh thu cua Bé Khoa hoc va Cong
nghé (09/2014/HD-NDT) va mét phan hé tro tir dé tai
nghién cuu khoa hoc trong Chuong trinh Cong nghé
sinh hoc tién tién ciia Truong Pai hoc Can Tho. Chan
thanh cam on Pai hoc Kyushu (Nhdt Ban) trong huong
déan va hé tro dinh danh vi khuan lactic thong qua
Chuong trinh CCP (New Core to Core Program).
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