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ABSTRACT

The study was conducted to isolate, screen and identify lactic acid bacteria
strains capable of producing high lactic acid content from plant Typha
orientalis and find out the optimal treatment for high and effective
fermentation. From samples collected in Ca Mau, the CMT2 strain with
the highest acid content was selected from 21 lactic acid bacteria strains
were isolated. Identification of bacteria by using the 16S rRNA method
indicated that the bacteria strain CMT2 belonged to Lactobacillus
plantarum that was registered on GenBank with code MN841920. After
six days of fermentation, using Design Expert 7.0 software with Box
Henken format, it was determined that the optimal treatment for the
fermentation of Typha orientalis by CMT2 strain was pH 4.87, salt
concentration of 4.08%, bacteria density of 5.1*108 cell/mL with lactic
acid content reached 5.71 g/L.

TOM TAT

Nghién cuu duoc thuc hién nhdam phan lap, tuyén chon va dinh danh dwoc
dong vi khudn lactic ¢6 kha nang sinh ra ham lwong acid lactic cao tir cdy
bon bon (Typha orientalis), dong thoi img dung 1én men dwa bon bon va
tim ra nghiém thirc t6i wu cho qud trinh 1én men dat hiéu qud cao. Tir
nguon mau bon bon dwge thu tai tinh Ca Mau, dong CMT2 cho ham lwong
acid cao nhat dwge tuyén chon trong 21 dong vi khudn lactic dwoc phdn
ldp. Két qua dinh danh bang phwong phdp 168 rRNA cho thdy dong CMT2
tuwong dong 99% véi dong Lactobacillus plantarum da dwoc dang ky trén
GenBank véi ma s6 MN841920. Sau 6 ngdy Ién men dwa bon bon, théng
qua phan mém Design Expert 7.0 véi mé hinh Box—Behnken, da xdc dinh
dwoc nghiém thire t6i wu cho qud trinh 1én men dwa bon bon la pH 4,87,
n&ng do mudi 4,08%, mat 56 vi khudn 5,1 x 108 #é bao/mL véi ham luong
lactic acid dat 5,71 g/L.

Trich dan: Huynh Ngoc Thanh Tam, L& Quang Nghia, Nguyén Truong Thanh va Lé Thi Kim Dong, 2020.
Tuyén chon va tmg dung dong vi khuan lactic 1én men dua bdn bdn (Typha orientalis) mudi chua.
Tap chi Khoa hoc Trudng Pai hoc Can Tho. 56(6B): 153-163.

1 GIOI THIEU

Hién nay, dé dap ung nhu cau cua nguoi tidu
dung, cac san pham 1én men da va dang dugc nghién

clru rong rai nham cai tién vé chit luong, ning suét
cling nhu quy md san xuit. Mot trong nhitng san
pham 1én men pho bién trén thé gidi cling nhu & Viét
Nam d6 1a rau ca mudi chua, mot loai thuyc pham
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vira cung cap nhiéu dinh dudng vira gitip con ngudi
kéo dai thoi gian bao quan nguyén liéu (Behera et
al., 2020). Bdn bdn coé tén khoa hoc 1a Typha
orientalis con goi 1a co nén, 1a loai cay ré tién va dé
tim dé lam rau ca mudi chua, da duoc ngudi dan
Nam B biét dén nhu mot loai rau dai va da tro thanh
mot thu dic san caa mot sb tinh nhu Ca Mau, Bac
Liéu. Khong chi 1a mot loai rau sach, tét cho sic
khoe bon bon con dugc ché bién thanh dua bon bon,
mot loai dua cua ngudi dan Nam Bo nhung lai tré
thanh mot thr dac san vung mién va dugc nhiéu
ngudi ura chudng. Vi khuan lactic (LAB — lactic acid
bacteria) c6 ung dung kha rong rai trong thuc tién
va ¢ y nghia quan trong trong nghién ctru cling nhu
trong san xuat thuc phim, dugc phim va cong
nghiép hoa chat (Mazzoli et al., 2014). Chung la
nhém vi khuan duoc tng dung nhiéu trong 1én men
c4c san phiam dua mudi chua, 1a nhém vi khuan ¢
loi cho con ngudi, gitip kich thich hoat dong hé mién
dich va can bang hé vi sinh vat trong duong rudt cé
loi cho stc khoe (EI Sheikha et al., 2018;
Kandasamy et al., 2018). Bén canh d6, nhiéu san
pham mudi chua cling 1a ngudn protein,
carbohydrate, khoang chat, vitamin va chat xo quy
gid (Mukisa et al., 2017; Behera et al., 2018; El
Sheikha and Hu, 2020). LAB con sinh cac thanh
phan hwong thom, cht khang khuan va khuan va
exopolysaccharides (EPS) gop phan vao mét s dac
diém quan trong, chang han nhu két ciu, mui vi va
thoi han sir dung 1au hon cho dua chua 1én men
(Leroy and De Vuyst, 2004; Harutoshi, 2013;
Suzuki et al., 2013). Ngoai ra, LAB trong céc san
pham ngadm chua co vai trd quan trong trong Viéc
giam doc té nam méc trong mot sb truong hop nhat
dinh, do dé lam giam nhiéu nguy co ddi véi suc
khoe. LAB dugc cong nhan la GRAS (generally
recognized as safe: dugc cong nhan 1a an toan) va
rat hiru ich dé chong lai sy phat trién lién tyc cua
mam bénh va vi sinh vat gdy hu hong trong céc san
phdm mudi chua (Irkin and Songun, 2012; El
Sheikha and Hu, 2020). Trén thé giGi va Viét Nam
da c6 nhiéu dé tai nghién ctru tng dung cac dong vi
khuan lactic trong 1én men nhiéu loai rau ci qua
nhu: bap cai, cai thao, ci hanh, t6i, cu Kiéu,... va
nhiéu loai rau cu khac (Lam Thi Viét Ha va Nguyén
Vin Mudi, 2006; Nguyén Vin Mudi va ctv., 2013 ;
Nguyén Vin Mudi va ctv., 2014). Trén co s& do,
nghién ctru dugc thuc hién nhim phén 1ap, tuyén
chon, xac dinh kha nang sinh lactic acid cta cac
dong vi khuén lactic duoc phan 1ap tir cay bdn bon
nham chon ra duoc dong vi khuén c6 kha ning sinh
acid lactic cao va tng dung chiing vao qua trinh 1én
men dua bdn bdon mudi chua. Nghién ctu ciing s&
g6p phan da dang hoa san phim 1én men, ning cao
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gi4 tri cia nguon dac san hién c6 va phan nao dap
ung nhu cau sir dung thuc pham da dang cta nguoi
dan Viét Nam hién nay.

2 PHUONG PHAP NGHIEN CUU

2.1 Vat li¢u, héa chit va mdi truong

2.1.1 Vatliéu

Mau céy bon bon (Typha orientalis) bao gom be,
14, ré dugc thu tai dia ban thanh phoé Ca Mau va
huyén Ngoc Hién tinh Ca Mau.

2.1.2 Héa chdt
Phenol dam dac, yeast extract, beef extract,
peptone, glucose, K2HPOy,, CeH14N207

(diammonium citrate), MnSO,, MgSO., Tween 80,
C,HsNaO, sodium acetate), CaCOs; Thubc thir
catalase H,0, 3%, thudc thir oxidase (san phdm cua
Cong ty Nam Khoa Biotek), thudc thir Kovac’s,
NaOH 0,1IN, phenolphthalein, con (70% va 96%);
Hoéa chat nhuém gram: crystal violet, dung dich
lugol, dung dich khir mau (ethanol va aceton theo ti
1 1:1), safranin..

2.1.3 Moéi truong: MRS agar (De Man,
Rogosa va Sharpe, Merck, Durc), moi truong MRS
broth (Merck, Purc), méi truong LB (Nutrient
Broth, Himedia - M002 - 500 g)

2.2 Phan |ap va dinh danh so b cic dong
vi kKhuan lactic tir cay bon bon

Mau bon bon sau khi thu vé duoc xtr 1y so bo dé
loai bo céac tap chit sau d6 chia miu thanh 2 phan
(phan 1: be va 14 & phia trén mit nudc; phan 2: be
va ré & phia dudi mat nuéc) va xay nhuyén. Sau do,
ldy 10 mL dich miu cho vao 90 mL méi truong
MRS léng va dem I4c i & 37°C trong 48 gio. Sau khi
1, 4y 0,1 mL cac dung dich miu tién hanh cdy trai
trén dia chira méi truong thach MRS va tiép tuc u &
37°C. Sau 48 gi0, quan sat va chon nhitng khuan lac
ddc trung xuét hién va tién hanh cay chuyén sang dia
mdi trudong méi. Thuc hién viec cay chuyen nhiéu
lan cho dén khi d6 thuan cua dong vi khuan duoc
xac dinh (Huynh Ngoc Thanh Tam va ctv., 2019).
Nhitng dong vi khuan dugc chap nhan khi ¢6 hinh
dang khuan lac trang duc, hoic tring sita, mo noi
hogc lai, bia nguyén hogc chia thuy. Khuén lac phan
lap ndm trén duong ciy chuyén va khong 1an voi
nhitng khuan lac c6 hinh thai va mau séic la. Sau khi
dugc phan 1ap, cac dong vi khudn s& duoc kiém tra
hinh thai va quan sat do thuan dudi kinh hién vi bang
cach hoa khuan lac cia dong vi khudn cin quan sat
vao nudc cat vo tring, dat trén miéng lam da khir
tring bang con 96°, thuc hién quan sat mau dudi
kinh hién vi (Olympus BX41, Nhat) véi vét kinh
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40X va 100X. Khi phéan lap dugc dong thuin tir
nguon mau, vi khuan lactic dugc xac dinh bang cac
thi nghi€m sinh hoa dugc tién hanh nhu moé ta cua
Hammes and Hertel (2009): nhuém Gram, thir
nghiém catalase va oxydase; nhuém bao tir, kiém tra
kha ning sinh lactic acid dé xac dinh vi khuan lactic.

2.3 Tuyén chon dong vi khuin lactic ¢6 kha
niang sinh acid latic cao

Chuan bi 10 mL méi trudng sita twoi vo tring c6
b6 sung dudng sucrose 4% (w/v) va 10 mL stra tuoi
v0 trung khong ¢6 bd sung sucrose cho vao mdi ong
nghiém. Nuoi cay cac dong vi khuan lactic trong dng
nghiém chira 10 mL mo6i truong MRS trong 48 gio,
u lic ¢ 37°C. Cay gidng vi khuan lactic vao moi
truong sira tuoi vo tring da chuan bi (voi 10% thé
tich moi truong), dé yén va u 24 gio ¢ nhiét do 37°C.
Phan tich ham luong acid tong s6 sau 24 gio, 48 gio
va 72 gid thong qua viéc xac dinh va danh gia kha
ning sinh acid lactic cua cac dong LAB bing
phuong phap chuin d6 acid. Thi nghiém duoc b tri
hoan toan ngau nhién véi 3 1an 1ap lai (Huynh Ngoc
Thanh Tam va ctv., 2020).

Dinh lugng kha nang sinh acid lactic st dung
phuong phap chuan do Therner bing NaOH theo mo
ta cuia Nguyén Thi Minh Hang va Nguyén Thi Minh
Thu (2013). Sau khi thu 2 mL dung dich vi khuan
trong moi trudng Stta tuoi cho vao binh tam giac,
nho tiép 1 — 2 giot phenolphthalein vao mdi binh tam
giac chtra dung dich vi khuén va tién hanh chuan do
bang cach cho mdi lan 20 uL NaOH 0,1 N d chuan
bi, &ém s6 lan cho vao dén khi mau trong binh tam
gidc chuyén sang mau hong nhat va bén mau trong
30 gidy. Tir s6 1an nho NaOH xac dinh duoc thé tich
NaOH 0,1 N can dung.

Cong thirc tinh ham lugng acid lactic trong 2 mL
dich mau: A = (0,009 x n x 1000)/2 (g/L)

Trong do: A 1a ham lugng acid trong 2 mL mau
(9/L); nla s6 mL NaOH 0,1 N dung d€ chuan dg; va
0,009 1a hé s6 K cua acid lactic.

2.4 PDPinh danh dong vi khufm acid lactic c6
kha ning sinh acid lactic cao bang ky thuét sinh
hoc phén tir két hop dic diém hinh thai va sinh
hoéa

Dong vi khuan lactic c6 kha néng 1én men acid
lqctic cao dugc chon dé dinh danh délj muc d6 loai
bang phuong phap sinh hoc phan tir, ket hop véi dac
dieém hinh thai va thi nghiém sinh hoa.

~ Thyc hién phan tng PCR véi cap moi duoc thiét
ké theo (Weisburg et al., 1991) véi trinh tu cap moi
la:
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1492R  (5-TACGGTTACCTTGTTACGACT-
3)va

27F (5’-AGAGTTTGATCCTGGCTC-3’).

San pham PCR sau khi dwoc khuéch dai s& duoc
giai trinh tir tai Cong ty Phu Sa (Can Tho, Viét Nam)
va sir dung chuong trinh Nucleotide Blast dé so sanh
mtc d6 twong ddng cua trinh ty gen 16S duoc giai
V6i trinh ty ciia cac dong vi khuan lactic ¢ trong
ngan hang gen trén National Center for
Biotechnology Information (NCBI).

2.5 Khao sat dnh huéng caa pH, nong do
mubi va mat sé vi khuin dén qua trinh 1én men
dua bdn bén

Khao sat sy anh huong caa pH, nong d6 mudi
cua dung dich ban ddu va mat s6 vi khuan dén qua
trinh 1én men dua bon bon, tir d6 chon ra duge cac
thong sb thich hop dé qua trinh 1én men dua bon bon
dat hiéu qua cao. Thi nghiém véi 2 lan lap lai. Thi
nghiém duoc bé tri theo mé hinh Box Behnken cua
phan mém Design Expert 7.0 véi ba nhén t6 anh
huéng dén qua trinh 1én men dua bon:

- Nhan t5 A: nong do mubi, gia tri nho nhat
(min) 3,5% va gia tri 16n nhat (max) 4,5%.

- Nhan t6 B: pH, gia tri nho nhét (min) 4,5 va
gia tri 16n nhat (max) 6,5.

- Nhan t6 C: mat sb vi khuan (té bao/mL), gia
tri nho nhat (min) 10° va gié tri Ion nhét (max) 10°.

Bing 1: Céc nghi¢m thirc theo bé tri ciia thé thirc
Box—Behnken, phan mem Design Expert

7.0
Nghié¢m pH Noéngddp Maitso LAB
thirc mudi (%)  (té bao/mL)
1 45 35 5 x 108
2 6,5 35 5 x 108
3 45 45 5 x 108
4 6,5 45 5 x 108
5 45 4,0 105
6 6,5 4,0 105
7 45 4,0 10°
8 6,5 4,0 10°
9 35 35 105
10 55 45 105
11 55 35 10
12 55 45 10
13 55 4,0 5 x 108
14 55 4,0 5 x 108
15 55 4,0 5 x 108

Chuén b vi khuan giong: sir dung dong vi khuan
da giuqq tuy@n chon c6 kha nang sinh acid lactic cao
nhat. Bon bon sau khi da xu 1y so bd (rira sach, cat
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doan 3-4cm, xép vao binh 1én men, 100 g bdn
b6n/100 mL dung dich ngdm) s& cho vao moi truong
dleu dugc chinh lan luot vé& nong d6 mudi, pH, mat
s6 vi khuén dya theo b tri thi nghiém caa phian mém
Design Expert 7.0. Cho 100 mL dung dich vao binh
1én men, sau d6 chang vi khuan véi mat sé dwa theo
b tri thi nghiém cua Bang 1, 1én men 6 ngay & nhiét
d6 phong. Khi qua trinh 1én men két thuc tién hanh
phan tich mau.

Chi tiéu danh gia: pH sau 1én men; ham luong
acid toan phan, tinh theo acid latic (%).

2.6 Xirly théng ké

S6 liéu dwoc thu thap, xur Iy va vé biéu db bang
phan mém Microsoft Excel 2013. B6 tri thi nghiém
va xac dinh cac thong s6 t6i wu theo phan mém
Design Expert 7.0. Phan mém Statgraphics
Centurion XV.I duoc sir dung dé phan tich théng ké
va kiém dinh LSD cac trung binh nghiém thuc &
mtrc y nghia 5%.

3 KET QUA VA THAO LUAN

3.1 Phén lap va dinh danh so b§ cac dong
vi khuan lactic tir cdy bon bon

Qua qua trinh phan 1ap thu duoc 24 dong LAB
trén moi trudng MRS tir cac bd phan caa cay bon
bon (Typha orientalis) thu tai huyén Ngoc Hién va
thanh phd Ca Mau, tinh Ca Mau. Ki hiéu cua dong
vi khuan duoc bét diu bang 2 chir cai viét hoa 1a tén
dia diém thu mau (CM: TP. Ca Mau; NH: Ngoc

Dong CMT2

Dong NHT2
(@)

(b)
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Hién), chit cai viét hoa thir 3 1a bo phan lay miu cua
céy bdn bon (T: 14 be trén mit nude; D: be va ré dudi
mit nuéce). Co 13 dong trong 24 dong vi khuén dugc
phan 1ap tai thanh phé Ca Mau, chiém 54,2% tdng
s6 dong vi khuan phén lap duoc (6 dong phan 1ap
dugc tir cac bo phan nhu 14 va be caa cay bon bon &
phia trén mat nuéc, chiém 46,2% val dong phan lap
dugc tir cac bo phan nhu ré va be caa ciy bon bon &
phia dudi mat nuéc, chiém 53,8%) va 11 dong vi
khuan duoc phan 1ap tai huyén Ngoc Hién, chiém
45,8% (6 dong vi khudn dugc phén 1ap tir 1a va be
Cua cay bon bdn & phia trén mat nudc, chiém
54,55% va 5 dong dugc phan 1ap tir be va ré cua cay
bon bon & phia dudi mat nude, chiém 45,45%).

Khuan lac cua 24 dong vi khudn dugc nudi cdy
trén méi truong MRS sau 48 gio i & 37°C ¢ mot s6
dac diém giéng va khac nhau. Hau hét khuan lac ¢o
dang hinh tron, bia nguyén, bong, ndi mo hodc 1ai
va ¢6 tAm & giita, mau sic cling ¢ su khac biét gitra
cac dong nhu mau tring duc va tring sira. Khich
thirc khuan lac trong ddi nho dao dong tir | mm dén
2 mm. Trong d6, 10 dong vi khuan ¢ khuan lac
dang hinh tron, bia nguyén, ndi mé cao, tring sira
chiém 41,7%, 6 dong vi khuan c6 khuén lac dang
hinh tron, bia nguyén, ndi mé, tring duc, chiém
25%, 2 dong vi khuén c¢6 khuan lac dang hinh tron
bia nguyén, mé 1ai, tring sira chiém 8,3% va 6 dong
vi khuan c¢6 dang khuan lac hinh tron, bia nguyén,
md 1ai, tring duc chiém 25%.

VIS —~. 0
WSS e
L NS2a =
R\
N FSNC O
B e a2l
AL e 4 ;é;‘('
A\ £ 2 S S5
X\ SR oy,
L o = L -
RE g 20N W 7
N T ad
R . - "o Jaxs
i L
f - v Soa
: B s aEe
Dong CMD5 (Gram diwong)
(c)

Hinh 1: Hinh dang khuin lac (a), té bao (b) va nhugm Gram cia cac dong vi khuin dwdi kinh hién vi
¢6 do phong dai 100X

Quan sat cac dong vi khuan phan lap dugc dudi
kinh hién vi (Olympus BX41, Nhat) ¢ vét kinh
100X, két qua cho thay phan 16n té bao ciia cac dong
vi khuan phan lap duoc tir cay bon bon phan I6n co
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hinh que ngén cu thé co 7/24 dong vi khuin c6 té
bao dang que dai, chiém 29,2%; 3/24 dong vi khuan
¢6 té bao dang hinh cau, chiém 12,5% va 14/24 dong
vi khuan c6 té bao dang que ngin, chiém 58,3%. Sau



Tap chi Khoa hoc Truong Pai hoc Cén Tho Tdp 56, S6 6B (2020): 153-163

d6, tién hanh mot s6 thir nghiém dic trung bao gdbm cytochrome oxidase. Kiém tra sy xuét hién cua
nhuom Gram, thir nghiém catalase va oxidase, dong enzyme catalase bang H,O; 3%. Két qua cho thay
thoi kiém tra kha nang sinh acid lactic nham xac 21 dong am tinh catalase, khéng c6 hién tugng sui

dinh ddc tinh sinh ly va sinh hoa cua céc dong vi bot khi chiém 87,5%, chung t6 cac dong nay khong
khuan phéan 1ap dugc. Sau khi xac dinh hinh thai c6 enzyme catalase. Trong khi d6 3 dong c6 hién

khuan lac, hinh dang té bao cua cac dong vi khuan tugng sui bot, duong tinh catalase chiém 12,5%,
phan 1ap duoc ta tién hanh nhuém Gram d4i véi cac diéu nay ching to cac dong nay c6 enzyme catalase,
té bao con non (trong khoang 24 gid nudi cay). Két phan giai H,0, thanh O, va H,0. Cac dong vi khuan
qua nhuém Gram cho thay tat ca cac dong vi khuén cho két qua am tinh voi catalase dwoc tién hanh thir
d8u bt mau xanh tim (Gram dwong). Cac dic diém nghiém oxydase bang giay loc tam thudc thir. Két
khun lac, t& bao va sinh hoa ciia mot s6 dong vi qua 21 dong déu khong 1am ddi mau gidy thi, cho
khuén phan 14p dugc thé hién ¢ Hinh 1 va Hinh 2. thdy 100% dong vi khuén khong c6 kha ning sinh

Hai muoi bbn (24) dong vi khudn Gram dwong enzyme cytochrome oxydase.

s& duoc kiém tra kha nang sinh enzyme catalase va

(@ (b) (© (d)

Hinh 2: Thir nghiém kha néng sinh enzyme catalase (a, b) va enzyme oxidase (c, d)

(a: két Qua diwong tinh kha ndng sinh catalase (dong CMT5); b: két qud dm tinh thir nghiém sinh catalase (dong CMTS);
c: ket qud dm tinh thir nghiém sinh oxidase (dong CMT2) ; két qua dwong tinh thir nghiém sinh oxidase (dong doi chimg)

Thong qua cac ddc diém sinh 1y, sinh hoa ctia cac gira dac diém hinh thai va dac diém sinh hoa, co thé
dong vi khuén phén 1ap duoc, chon dwoc 21 dong vi két luan 21 dong vi khuan phan lap tir cay bon bon
khuin dé tién hanh kiém tra kha ning sinh acid thudc vi khuan lactic. Két nay phu hop véi két qua
lactic. Piéu kién tién quyét dé khing dinh 1a vi da dugc cong bé cua Arimah et al. (2014), B Thi
khuan lactic 1a chiing phai c6 kha nang sinh ra acid Tuyét Nhung va ctv. (2014); Huynh Ngoc Thanh
lactic. Do d6, dich tang sinh ciia 21 dong vi khuén Tam va ctv. (2020). Do d6 21 dong nay duoc St

Gram duong, khong c6 kha nang sinh enzyme dung cho thi nghiém tuyén chon dong vi lghuén co
oxidase va enzyme catalase dugc thir véi Uffelmann kha nang sinh acid lactic cao trong phan tiép theo.
dé kiém tra kha nang sinh acid lactic, HCI dugc chon 3.2 Tuyén chon dong vi khuén lactic ¢6 kha

lam ddi chimg duong. Tat ca 21/21 dong vi khuan

. : p nang sinh acid latic cao
lam d6i mau dung dich thudc thir tir mau tim sang

mau vang, chiing to nhiing dong nay c6 kha nang ~ Danh gia kha nang sinh acid lactic cia cac dong
sinh acid lactic. vi khuan bang cach nudi téng sinh trong moi truong
o o . . stta & nhi¢t @6 37°C. Tong cong co 42 nghiém thuc
Theo mo ta hinh thai, phan loai so b6 V€ cac hag gom 21 nghiém thirc cua méi truong sira bd
d(‘)ng LAB (Luong buc Pha}m, 2006), giong Vi sung 0% sucrose va 21 nghiém thic cia moéi truong
kh'uén acid lactic la cac vi khuan .Gram duong, chiu sita b sung 4% sucrose. Mai nghiém thirc ¢6 3 1an
acid, khong hinh thanh bao tir, di dong hodc khong  |3p [ai. Theo d&i va phan tich ham luong acid lactic
di dong, c6 e bao hinh que hodc hinh cau, sinh san tong sb sinh ra & 3 méc thoi gian 1a 24 gio, 48 gio
bang cach nhan d6i, khong sinh indole, catalase va va 72 gio. Két qua thu dugc & Bang 2.

oxidase am tinh, phan giai dugc CaCOs. Két hop
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Bang 2: Ham lweng acid lactic téng sé (g/L) sinh ra & cac méc thoi gian 24 gio, 48 gio, 72 gio caa 21

dong LAB
\ Khong bo sung sucrose B0 sung 4% sucrose
STT ~ DéngLAB 24 giy 48 g 72 giv 24 giv 48 giv 72 giv
1 CMT1 8,37% 10,08¢ 13,05¢ 10,08¢ 11,349 13,507
2 CMT2 13,412 15,75? 16,95 15,212 15,84? 17,28°
3 CMT3 7,41 8,55" 9,81 8,311k 9,00" 9,991
4 CMT4 8,19¢ 9,15¢ 9,729 9,06¢1 9,39% 10,08"
5 CMD1 7,35 8,28" 11,70 7,50™ 10,17 11,97
6 CMD2 7,441 7,561 8,19 8,97f" 10,26 11,07¢
7 CMD3 8,73¢ 10,08¢ 12,15° 9,15 10,74¢ 12,42
8 CMD4 8,16¢ 8,821 9,57% 7,80 8,581 9,63
9 CMD5 7,35 7,65 7,95% 7,50™ 9,189 12,51
10 CMD6 9,21° 11,52¢ 11,70 14,67° 14,76° 15,75
11 NHT1 8,37% 8,64 8,82 8,649k 9,03" 9,991
12 NHT2 9,78 13,59° 16,29° 11,76° 14,58° 16,47°
13 NHT3 8,04¢ 8,46%" 9,991 8,224 9,189 11,97
14 NHT4 8,13 11,25° 13,68° 9,45 11,34¢ 13,86¢
15 NHT5 8,07¢ 11,58° 13,17 8,679k 13,02 15,48°
16 NHT6 8,10° 8,379 8,01 7,35™ 7,80 8,28%
17 NHD1 6,36' 7,891 8,551 8,491k 8,671 9,721
18 NHD2 7,020 8,40%" 9,81 8,28/ 8,46/ 10,20"
19 NHD3 7,20 9,27¢ 10,38 8,58"ik 9,63¢ 10,56%"
20 NHD4 6,66" 9,00°f 9,901 8,73fani 9,18%" 10,08
21 NHD5 7,08 8,19" 9,03" 8,76 9,00" 9,901

Ghi chu: Gid tri trong bang la gid tri trung binh cua 3 ldn lgp lgi. Cdc gid tri trung binh trong ciing mét cot theo sau cé
cdc mau ty giong nhau thé hién sy khac biét khong cé y nghia ve mat thong ké ¢ mirc y nghia 5% theo phan mem thong

ké STATGRAPHICS.

Két qua cho thiy 21 dong LAB déu c6 kha ning
sinh acid lactic sau 24 gio dén 72 gio ca trong moi
truong khong bd sung sucrose va bd sung 4%
sucrose. Trong moi truong sita, cac dong LAB da
chuyén héa ngudn dudng lactose va sucrose co trong
sira thanh acid lactic. Puong lactose trong sita dugc
thiy phan thanh 2 duong don la glucose va
galactose, duong sucrose thanh glucose va fructose.
LAB chuyén hoa cac loai dudng nay theo chu trinh
EMP (Embden-Mayerhoff-Parnas) tao thanh acid
pyruvic, acid pyruvic tiép tuc chuyén thanh acid
lactic (Luong Dtrc Phdm, 2006).

Qua két qua cho thiy co s gia ting dang ké ham
lwong acid tong sb qua 24 gio, 48 gio va 72 gio. Tat
ca cac dong LAB phan 1ap duoc déu sinh ra ham
lwong acid tong s cao nhét sau 72 gio. Dong CMT2
cho ham luong acid téng s6 cao nhat sau 24 gio, 48
gio, 72 gid so V6i tat ca cac dong con lai: & moi
truong khong bo sung sucrose 1a 13,41 g/L (24 gio);
15,75 g/L (48 gio); 16,95 g/L (72 gio); 6 mdi truong
¢6 bd sung 4% sucrose 1a 15,21 g/L (24 glo) 15,84
g/L (48 gio); 17,28 g/L (72 gio). Qua két qua cho
thdy c6 su gia ting dang ké ham luong acid tong sb
qua 24 gio, 48 gid va 72 gio. Tét ca cac dong LAB
phan 1ap duoc déu co6 ham lwong acid tong sé cao

158

nhéat sau 72 gio. Nhin chung, lwong acid sinh ra
nhiéu hon khi b6 sung 4% sucrose vao méi trudng
nudi cdy. Két qua phu hop véi nghién ctu cua
Huynh Ngoc Thanh Tam va ctv. (2020). Nguyén
nhan ham lugng acid tang theo thoi gian do sau 24
gio s6 lugng vi khuan tang sinh chua du nén ham
luong acid lactic sinh ra it, sau 48 gio va 72 gio s6
lwong vi khuan ting 1én nhiéu hon, do d6 lwong acid
sinh ra cao hon. Yéu t6 thoi gian nudi cay s& c6 anh
huéng dén viée ting sb luong té bao vi khuan. Bé
chuyén héa dugc hét ngudn dinh dudng thanh acid
lactic vi khuan can phai c6 thoi gian nhat dinh va du
lwong vi khuan nhung khoang thoi gian ndy qua dai
s€ tac dong nguoc lai lam giam s6 luong vi khuan
va luong acid sinh ra (Nguyén Lan Diing va ctv.,
1976). Tir két qua trén, dong CMT2 dugc chon dé
dinh danh & mirc d¢ loai va thyc hién thi nghiém tdi
wu hoa 1én men dua bon bon.
3.3 Dinh danh dong vi khuin latic c6 kha

niing sinh acid latic cao bing k¥ thuat sinh hec
phan tir két hop dic diém hinh thai va sinh héa

Théng qua qua trinh Kiém tra dic diém hinh thai,
sinh 1y va sinh hoa dong vi khudn CMT2 dugce dinh
danh bang phuong phap giai trinh ty doan gen 16S
rRNA.
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Lactobacillus plantarum strain JCM 1149 16S nbosomal RNA gene, partial sequence,
99% identification
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Hinh 3: Két qua giai trinh tw viing gen 16S rRNA ciia dong CMT2

Str dung chuong trinh BLAST SEARCH dé so
sanh mirc do twong dong cua trinh ty dwoc giai véi
trinh tu cia cac dong vi khuan trong ngan hang gen
trén NCBI. Két qua cho thiy trinh tu doan gen cua
dong CMT?2 twong dong vai trinh tu doan gen 16S
rRNA cua vi khuan Lactobacillus plantarum strain
JCM 1149 véi d6 twong ddng 1a 99% (1456/1461)
va d6 bao phu 99% (Accession: NR 117813.1). Dua
vao dic diém hinh thai, sinh hoa cua dong CMT2:
que ngin, khong c6 kha ning chuyén dong, Gram
(+), catalase va oxidase am tinh, c6 kha nang sinh
acid lactic phu hop voi miéu ta cia (Luong DBuc
Pham, 2006) vé dong Lactobacillus sp.; c6 thé két
luan dong CMT?2 la dong Lactobacillus plantarum
dd dugc ding ky trén GenBank véi mi sb
MN841920 va duoc sur dung trong thi nghiém khao
sat cac yéu t6 anh huong dén qué trinh 1én men dua
bon bon.

3.4 Sw anh hwéng caa pH, ndng do mudi va
mat s6 vi khudn dén qua trinh 1én men dwa bén
bon mubi chua

Két qua khao sat sy anh hudng ciia pH, nong do
muoi va mat so vi khuan dén qua trinh 1én men dua
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bdn bdn theo bd tri cua thé thac Box—Behnken
(Design Expert 7.0) dugc trinh bay ¢ Bang 3.

V6i két qua pH va ham luong acid actic tao ra
sau khi 1én men cta 15 nghiém thac trong Bang 3
cho ta thiy trong ciing mot murc bé tri pH ban dau,
& nhitng nghiém thic c6 ham lugng acid lactic cao
thi pH con lai sau 1én men thap hon so véi ngiém
thire ¢6 ham luong acid lactic thap. Nong do acid
clia mdi truong 1én men anh huong réat Ion dén higu
suat hoat dong va qué trinh 1én men cta vi khuan.
Néu méi trurong 1én men c6 ndng do acid qué cao s&
anh huéng dén qué trinh hoat dong cua vi khuan, co
thé s& khién chung hoat dong kém din dén su
chuyén hoa cuia ching ciing s& cham lai. Bong thoi
cac vi sinh vat c¢6 kha nang hoat dong 6 méi trueong
acid cao s& phat trién, ngan can tac dung cua vi
khuan gay chua. Do d6 can tao moi truong c6 do
acid thich hop cho céc vi khuan lactic hoat dong.

Két qua cho thay pH cua san pham 1én men bon
bon & tat ca cac nghiém thirc déu thap hon so véi pH
ban diu. Muc pH sau lén men dao dong tu 3,17
(nghiém thuic 12) dén 3,60 (nghiém thirc 10). Ham
lwong acid lactic tng sé sau 1én men cua cac
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nghiém thirc niam trong khoang tir 3,96 g/L dén 6,21
g/L véi nghiém thie 15 (pH= 5.5, [NaCl] = 4% va
MSVK 5x108 té bao/mL) cho luong acid lactic cao
nhét 6,21 (/L) cao hon cac nghiém thirc 13 va 14
(pH= 5,5, [NaCl] = 4% va MSVK 5x108 t& bao/mL)
cho luong acid lactic 1an luot 14 6,12 (g/L) va 6,08
(g/L) nhung khac biét khong c6 y nghia thong ke.
Két qua nay tuong ddng véi nghién ciru dua cai 1én
men (Nguyén Vin Mudi, 2013) véi dich phdi ché
ban dau c6 ndng do mudi 1a 4%, sau 6 ngay 1én men

Tdp 56, Sé 6B (2020): 153-163

cho san phdm c6 ham lwong acid cao nhat va chét
lwong t6t nhat. Két qua thuc nghiém vé gia tri pH
cua nghiém thuace 15 (pH 5,5, [NaCl] =4% va MSVK
5x10% ) sau 6 ngay 1én men cho ra gia tri pH 3,19.
Két qua nay phu hop véi gia tri pH cta nghién ciru
lén men dua cai sau 6 ngay (Nguyen van Muoi,
2013) khi tat ca cac mau sau khi két thic qua trinh
1én men déu co gia tri pH dao dong trong khoang
3,1-3,6.

Bang 3: Gia tri pH va ham lwong acid lactic (g/L) ciia qua trinh 1én men bing dong vi khuin CMT?2 cia

15 nghiém thirc

pH — Nong do mudi (%) —

Z
=

pH TB sau lén men

Lwong acid lactic TB (g/L)

MSVK (tb/mL) 2ngay 4 ngidy 6 ngay 2ngay  4ngay 6 ngay

1 4,5 - 3,5% - 5x108 3,90 3,78 3,50 2,75 4,55° 4,730t
2 6,5 — 3,5% - 5x10® 4,52 3,81 3,52 2,48 5,48° 5,36"
3 4,5 - 4,5% - 5x108 3,98 3,65 3,57 2,43% 4,169 4,28
4 4,5—4,0% - 1x10° 3,84 3,49 3,36 2,03f 5,00¢ 5,13
5 4,5 -4,0% - 1x10° 3,80 3,39 3,33 2,12 4,32 54]1¢0
6 6,5 —4,0% - 1x10° 4,68 4,01 3,32 2,30¢%f 4,55 4,68
7 4,5 - 4,0% - 1x10° 3,88 3,78 3,39 2,75 4,73% 4, g2bcdef
8 6,5 — 4,0% - 1x10° 4,43 3,67 3,31 2,790 4,73%  5,09bc
9 5,5 —3,5% - 1x10° 4,22 3,58 3,48 2,790 5,06° 5,130¢
10 5,5 - 4,5% - 1x10° 4,39 4,02 3,60 2,27%f 3,41 3,96¢
11 5,5 - 3,5% - 1x10° 4,42 3,57 3,32 2,16°f 4,82¢0  4,91bcce
12 5,5 - 4,5% - 1x10° 4,47 3,64 3,30 2,30¢%f 4,321 4,50%f0
13 5,5 - 4,0% - 5x108 3,68 3,46 3,17 3,292 5,857 6,122
14 5,5 - 4,0% - 5x108 3,65 3,46 3,19 3,292 5,942 6,08?
15 5,5 —4,0% - 5x108 3,66 3,41 3,19 3,332 5,992 6,21°
CV% 9,6

Ghi chii: 86 liéu trong bdng la trung binh cua 2 lan 1ap lgi. Trong cung mot cot cdc g(f 6 cing ki tu theo sau giong nhau
thi khdc biét khdng c6 ¥ nghia vé mét théng ké & mirc 5 % (P < 0,05); MSVK: mdt s4 vi khudn (tb/mL)

Dé xac dinh gia tri tbi vu vé cac nhan t6 pH ban
dau, ndong d6 mudi va mat s vi khuan dé cho luong
acid lactic t&i wu phai xdy dung phuong trinh hoi
quy dua trén két qua luong acid lactic thu duoc sau
6 ngay 1én men dua bén bon caa 15 nghiém thic
dugc b tri bang phan mem Design Expert 7.0, qua
thu thap va phan tich s6 ligu bang mém Design
Expert 7.0 vai d6 tin cdy 95%, dua ra dugc phuong
trinh hoi quy la:

Acid lactic (g/L) = -49,245 + 18,135*A +
6,70496*B + (14458E-009)*C + 0,115*A*B +
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0,00*A*C + (382538E-010)*B*C — 2,2825*A? —
0,69438*B2 =0,00*C? (1)

Trong d6: A lagia tri pH, B la néng d6 mubi (%)
va C l1a mat so vi khuan (MSVK) (té bao/mL).

Tuy nhién, viéc lya chon diéu kién phu hop véi
dong vi khuan Lactobacillus plantarum CMT2 phai
can ¢t vao 30 nghiém thic t6i wvu ma phan mém
Design Expert 7.0 dua ra két hop voi phuong trinh
héi quy (1). Tién hanh kiém tra thuc nghiém ddi véi
3 trén tong sé 30 nghiém thic tdi wu duoc dy doan
boi phan mém Design Expert 7.0, két qua duoc thé
hién qua Bang 4.
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Hinh 4: Biéu d6 dwong thé hién sw twong quan giira pH ban diu, nong d mudi dén qua trinh 1én men
dwa bon bon (A); Biéu do be mat dap &ng cia pH va nong do muoi caa dwa bon bon (B)

Béing 4: So sanh ham lwgng acid lactic tong sé theo thuat toan va thuc nghiém ciia 3 nghigm thirc tdi wu
tir phan mem Design Expert 7.0 (g/L)

NT  [NaCll-pH-MSVK o en  LWONG acid lactic thuc té Lwong acid lactic

(tb/m Lg P (g/L) __theo thujt tosn (g/L)

1 4,08%-4,87-5,1x10 3,26 5,712 6,06

2 3,87%-5,62-5,2x108 4,21 4,95° 5,98

3 3,95%-5,26-4,4x108 3,97 5,15° 6,11
CV% 8,10%

Ghi chii: S6 liéu trong 1 trung binh cua 3 lan 1dp lgi. Trong ciing mét cét cdc s6 c6 mang cdc ki e theo sau gisng nhau
thi khdc biét khong c6 ¥ nghia théng ké & mirc 5 % (P < 0,05).
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Dua vao két qua Bang 4, két qua thuc nghiém 3
nghiém thic tdi wu cho thdy, & nghiém thac 1 (pH
4,87, [NaCl] = 4,08% va MSVK= 5,1x108 té
bao/mL) cho luong acid lactic cao nht sau 1én men
1a 5,71 (g/L) va pH sau 1én men la 3,26, khac biét c6
¥ nghia thong ké so vai nghiém thirc cho lwong acid
lactic thap nhat 4,95 (g/L) va nghiém thtc 3 (cho két
qua luong acid lactic 13 5,15 (g/L). Két qua nay thap
hon két qua duoc du doan theo mé hinh téi vu tinh
bang phan mém Design Expert 7.0 (thuc té cao nhat
thu duoc 1a 5,71 g/L) so véi két qua du doan cao
nhat 1a 6,11 g/L). Do d0, cac thong sé cua nghiém
thirc 1 véi pH 4,87, NaCl 4,08% va MSVK 5,1x108
té bao/mL duoc chon 13 thong s6 téi wru cho qué trinh
1én men dua bon bon.

So sanh voi két qua cua Lam Thi Viét Ha va
Nguyen Van Muoi (2006) vé cac yéu to anh huong
dén qua trinh 1én men bép cai chua, ndng do mudi
thuan loi 14 2,0-2,5%, nguyén liéu bap cai dé nguyén
1a cho cam quan tét trong tng & nhiét d6 1én men 1a
30°C (6-7 ngay), ddi vai bap cai cit nho nhiét do
thich hop 1a 18°C (9-10 ngay). Ham luong lactic
acid sinh ra dé mui vi dua t6t nhat khoang 10,60-
12,70% (tinh theo can ban khd). Bén canh do,
nghién ctu ciia Nguyén Vin Mudi va ctv. (2014)
cho thay tién xur 1y ngo sen tuoi trong dung dich
chua acid ascorbic 0,75% két hop véi NaCl
0,75% va CaCly 0,5% vdi thoi gian ngam 30
phut (ty 1€ ngd sen va dich ngam la 1: 2) giGp ngd
sen duy tri t6t do tring sang va dic tinh cdu tric.

4 KET LUAN VA PE XUAT

Tir cay bon bon thu tai tinh Ca Mau, 24 dong vi
khuan dugc phan 1ap trén moéi truong MRS agar.
Tuy nhién, chi 21 dong phu hop Véi mo ta vé vi
khuan lactic voi cac dac diém: té bao hinh que,
Gram duong, catalase va oxidase am tinh, sinh acid
lactic, trong d6 dong CMT2 cho ham lugng acid cao
nhét dugc tuyén chon dé thuc hién qua trinh 1én
men. Két qua dinh danh bing phwong phap 16S
rRNA cho thiy dong CMT2 tuong dong 99% Vi
dong Lactobacillus plantarum da dugc dang ky trén
GenBank véi ma s6 MN841920, day 1a dong vi
khuan dwoc ung dung nhiéu trong cac nghién ciru
1én men mudi chua. Nghién ctru ciing da xac dinh
dugc thong sb thich hop cho qua trinh 1én men dua
bon bon 1a pH 4,87, ndng dd mudi 4,08%, mat sé vi
khuan 5,1 x 108 t& bao/mL v&i ham luong acid lactic
dat 5,71 g/L sau 6 ngay lén men.
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