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PHAN LAP VA DANH GIA BAC TiNH SINH HOC CUA MOT SO CHUNG
LACTOBACILLUS TU KIM CHI DUNG DE PHAT TRIEN CHE PHAM SINH HOC

Pham Minh Hang, Pham Thi Thu Thity, Nguyén Viét Khong
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TOM TAT

Ché phém sinh hoc la nhiing vi sinh vat séng, khi dugc st dung voi ) lugng vira du s€ mang lai 1¢i ich vé stic
khée cho vat chi. Hién nay, ché phém sinh hoc duoc chép nhan 1a nhiing Iya chon thay thé thich hop cho khéang
sinh trong viéc kiém soat nhiém khuén va cai thién hiéu sut vat nudi. Muc tiéu ctia nghién ctru nay 1a phan lap va
danh gia déc tinh sinh hoc ctia mot s6 ching Lactobacillus tir kim chi dé phat trién ché pham sinh hoc. Anh hudng
cua lugng duong, thoi gian va bd sung chét dinh dudng dbi véi hidu suat 1én men ctia vi khuan ciing duoc nghién
ctru. Tam trong s6 cac khuan lac, bao gdm L. acidophilus, L. case, L. delbrueckii va L. plantarum d3 duoc phan
lap, xac dinh béng cach stir dung trinh tu gen 16S rRNA va sang loc so b vékha nang chiu acid da dugc lua chon.
Céc chung vi khuan nay c6 thé chiu dugc pH=2 trong 2 gio, tao ra acid lactic cho pH <4. Cac ching Lactobacillus
c6 thé sinh trudng tt trong 5 ngay ¢ 3% ri dudng va 0,19% ri dudng bd sung vao cam gao.

Tir khéa: Lactobacillus, ché pham sinh hoc, ri duong, cim gao, 1én men.

Isolation and characterization of Lactobacillus strains from kimchi for
development of probiotics
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SUMMARY

Probiotics are the live microorganisms, when they are used with the adequate amounts, probiotics
bring health benefit for the host animals. Now probiotics are accepted as the suitable alternatives to
antibiotics in the control of bacteria infection and improving the animal production. The objective of
this study aimed at isolating, identifying, and characterizing some Lactobacillus strains from kimchi
for developing the potential probiotics. The effects of sugar content, time and nutrient supplementing
for fermentation performance were also investigated. Eight colonies including L. acidophilus, L. case,
L. delbrueckii and L. plantarum were isolated, identified by using 16S rRNA gene sequences and a
preliminary screening for acid tolerance, eight of the best isolates were selected. They were able to
tolerate pH=2 for 2 hours, produced acid lactic for pH<4. Lactobacillus species could grow well in 5
days with 3% of molasses and 0.19% of molasses supplementation with rice bran.

Keywords: Lactobacillus, probiotics, molasses, rice bran, fermentation.

I. PAT VAN PE

Ché pham sinh hoc di dugc nghién ctru rong rii
tir rét lau vi kha nang diéu chinh hé vi sinh vt dudng
rudt va hé théng mién dich & ca ngudi va vat nudi
(Celiberto et al., 2017), trong d6 chung dugc dung
nhu thude dy phong ciing nhu diéu tri bénh trong nhan
y va thi y. Mot ché pham sinh hoc t6t phai khong gay
bénh, khong doc hai va cé kha nang tao anh huong
¢6 loi cho vét chi. Chung ¢6 kha ning sdng sot va
chuyén hoa trong méi truong dng tiéu hoa, ddng thoi
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c6 kha nang ton tai va dn dinh & diéu kién bao quan va
diéu kién thyc dia. Ché pham sinh hoc di dugc chimg
minh c6 tac dung thic ddy ting trudng, cai thién hiéu
qué str dung thrc in, bao vé vét chii khoi nhiém khuan
dudng rudt va kich thich phan tmg mién dich & dong
vat chan nudi (Ezema, 2013). Do d6, ché phim sinh
hoc duge coi la mot Iua chon méi, an toan va kha thi
thay thé khang sinh trong kiém sodt nhiém khuan va
tang hiéu suét ctia vat nudi (Zhao et al., 2015).

Vi khudn lactic ddc biét 1a Lactobacillus 1a nhiing
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vi sinh vét duoc sir dung phd bién nhat 1am ché pham
sinh hoc do ching 1a thanh vién mong mudn cua hé
vi sinh dudng rudt va vi nhimg vi khudn nay “duoc
cong nhan la an toan” (Generally Recognized As
Safe - GRAS). Lactobacillus thuong dugc tim thay
trong moi truong nhu dt, nudc, thuc vat phan hay,
cling nhu trong h¢ vi sinh binh thuong ctia duong
tiéu hoa (GIT) dong vat (Adhikari va Kwon, 2017).

Muc dich cta nghién ctru nay la phan lap va
x4c dinh dic diém sinh hoc ciia mot sd ching vi
khuén Lactobacillus spp. tir kim chi nhu ngudn
ché pham sinh hoc tiém nang.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén liéu

- MRS agar (de MAN, ROGOSA and
SHARPE) (Hi-Media, India)

- Lactobacilli MRS broth (Hi-Media, India)

- Acid citric (Trung Qudc)

- Yeast extract (Hi-Media, India)

-PBS (Invitrogen), gidy kiém tra pH (Advantec)

- QIAamp Cador pathogen mini kit (Qiagen,
Germany)

- Primers, Ethanol 100% (Applichem GmbH,
Germany), DNase I (Ambion, Inc., Carlsbad,
CA, USA), runSAFE (Cleaver Scientific, UK),
deoxynucleoside triphosphate mix (Qiagen),
10xPCR buffer (New England Biolabs, USA),
DNA ladder 100 bp (New England Biolabs),
Agarose - TAE blend 2,0% (Sigma), Taq DNA
polymerase (New England Biolabs, USA).

2.2. Phwong phap nghién ctru
- Phurong phdp ldy mau (Reuben et al., 2019)

Lay 5 mau kim chi khac nhau (2 miu dugc
mua trong siéu thi, 2 mau dugc mua tai cho va
1 mau ty lam), m&i mau 100g kim chi cho vao
trong tai nilon vo tring. Mau duoc bao quan lanh
trong thing da kho, sau d6 van chuyén vé phong
thi nghi¢ém ngay trong ngay.

- Phurong phdp pha lodang mdu (FDA, 2005)

Pha lodng mau kim chi theo ty 1& 1/10 bang
cach lay 25g méu cho vao tai dap mau chira 225ml
dung dich PBS. Lay 1ml ciia hdn hop pha lodng
noi trén tiép tuc pha lodng miu theo ddy nong do
tir 10 ' dén 10 bang PBS.

- Phwong phdp phan ldp vi khudn Lactobacillus
(Adhikari va Kwon, 2017)

Dung pipet hat 100ul dung dich tir mdi éng ctia
diy pha lodng nho 1én trén bé mit dia thach MRS.
Lang déu mit thach béng que cdy thay tinh hinh tam
giac. Mdi ndng d¢ pha loang nudi ciy trén 1 dia va &
nhiét 6 37°C/ 24-72h & diéu kién hiéu khi. Trén dia
thach, cac khuan lac riéng & mau tréng va kem duoc
chon va duoc tinh sach qua ba 1an ciy chuyén lién tiép
trén moi truong thach MRS.

- Phuwong phap nhdn dang Latobacillus spp.
(Talib et al., 2019)

Nhan dang cac dong vi khuén dwoc phan lap
bang phuong phap PCR va giai trinh ty doan gen
16S rRNA dugc tom tit nhu sau:

Mbi truong nudi ciy MRS qua dém (1,5ml) cia
10 khuén lac tinh sach duoc ly tim & 4200 rpm trong
10 phut ¢ nhiét do phong. Cum té bao dugc chiét tach
genomic DNA bang QIAamp Cador pathogen mini
kit (Qiagen). 16S rRNA gen cua L. acidophilus, L.
case, L. delbrueckii, L. plantarum dugc nhan 1én bé“mg
phuong phép PCR. Chu trinh PCR: 94°C trong 4 phut;
35 chuky ¢ 94°C trong 30 gidy, 55°C trong 45 gidy va
bude kéo dai 72°C trong 1 phat; va budc kéo dai cudi
cung dugce diéu chinh & 72°C trong 4 phit.

Doan gen 16S rRNA cua L. acidophilus, L. case, L.
delbrueckii, L. plantarum dugc gui di phan tich trinh
tw nucleotide bang phuong phap giai trinh tw Sanger
& cong ty Phu Sa. Céc chudi trinh ty dugce kiém tra 16i
bang phan mém BioEdit 7.2, can chinh trén phin mém
MEGA v6.0 (Tamura va ctv, 2013), dugc nhan dang
thong BLAST (Nucleotide BLAST, database 16S
tRNA sequences) va dugc cong bd trén GenBank:
LC604800, LC604801, LC604802, LC604803.

- Phuong phap kiém tra sw thuan khiét

Moéi trudng nudi cdy Lactobacillus duogc
nhudém gram dé kiém tra dic diém hinh thai va
d6 thuan khiét dudi kinh hién vi quang hoc ¢ do
phong dai 40X va 100X.
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- Phuong phdp xdc dinh vi khudn tong sé
(FDA, 2005)

Dung pipet hut 100p1 dung dich tir mdi dng cta
diy pha lodng nho 1én trén bé mit dia thach MRS.
Lang déu mat thach bang que cdy thiy tinh hinh
tam giac. Mdi ndng d6 pha lodng nudi cdy trén 2 dia
va ¢ nhi¢t d§ 35°C/ 48h.

Cong thirc tinh vi khuan tong s6 (TCVN 6404:
2016):
> C

N=

VxI1,1xd
N = S6 khudn lac co trong mau;
Y C = la tong s6 khudn lac dém dwoc trén hai dia
diege gitk lai tir hai do pha lodng lién tiép, trong dé
it nhdt mét dia chira toi thiéu 10 khudn lac;
V = la thé tich chat cd'y dwoc dwa vao méi dia,
tinh bang mililit (ml);
d = la do pha loang twong ung voi dung dich pha
loding ddu tién dwoc gitt lai

- Anh hwdng cia méi triong nudi cdy va thoi

gian nudi cdy dén si phat trién ciia Lactobacillus
(Reuben et al., 2019)

Mdi chung Latobacillus & nong do 107log
CFU/ml dwoc nudi cdy trong méi truong cam
gao voi cac ham luong dudng bd sung khac nhau
0,5%, 1%, 2% va 3% hoac dugc nudi céy trong
mdi trudng ri mat duong & cac ndng do 0,5%, 1%,
2% va 3% tai nhiét d6 35°C trong thoi gian 24h,

S il 1

Hinh 1A. Hinh th&i khuan lac cta
Lactobacillus spp. trén thach MRS
& 35°C sau 48 gior nuéi cay
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48h, 72h, 5 ngay va 15 ngay.

- Phwong phdp xit Iy 56 liéu: S6 liéu duge nhap
vao phan mém Excel 2010 va dugc phan tich theo
phuong phap: One-way ANOVA (ANalysis Of
VAriance) with post-hoc Tukey HSD (Honestly
Significant Difference) test for comparing multiple
treatments (Brooks va Johanson, 2011). Banh gia
mirc d6 ¥ nghia théng ké bing xem xét gia tri
p-value trong mdi tric nghiém trong d6 p<0,05
thi nghién ctru ¢6 y nghia thong ké va p>0,05 thi
nghién ctru khong c¢6 ¥ nghia thong ke.

III. KET QUA VA THAO LUAN

3.1. Két qua phan lap, thuin khiét chiing vi
khuén, dinh danh

Chi Lactobacillus bao gdbm hon 200 loai khac
nhau dugc ddc trung bdi dic tinh sinh Iy da dang
(Lukjancenko et al., 2012). Trong nghién clru
nay, chung t6i luya chon cac chung Lactobacillus
sp. ¢6 hoat tinh loi khuan tiém ning trong s cac
chung vi khuan Lactobacillus spp. dugc phan lap
tr kim chi. Céc khuén lac c6 ddu nhon, mau tréng
va kem dac trung cho Lactobacillus spp. trén mat
thach MRS (hinh 1A) dugc luya chon.

Céc khuan lac duoc thuin khiét bang cach ciy
truyén 3 1an lién tiép trén thach MRS va duoc kiém
tra hinh thdi bang nhuom gram. Trén vi truong
thuan nhat dong Lactobacillus spp. c6 dang hinh
que, bat mau gram dwong (hinh 1B).

F

%

B

Hinh 1B. Hinh th&i vi khuan Lactobac!'IIus
spp. dwoc nhuém gram dwéi kinh hién vi

(1000x)
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Phuong phap PCR duoc st dung dé v6i cac cdp moi nhu trinh bay trong
dinh danh cac vi khuan phan lap duoc hinh 2.

tgggttaagtcecegeaacgagogoaacccttgttactagttgecagecattaagttgggeac

tctagtgagactgeooggtgacaaaccggaggaaggtggggacgacgtocagatcatoatge

coccttatgacctgggeotacacacgtgctacaatggacggtacaacgagtogocgaactogc

gagggcaagcaaatctottaaaaccogticteagticggactgeaggoctgcaactogooty
L.acidophilus

ttgaaqaaggctttcgggtegtaaaactctgttgttggagaagaatggtocggcagagtaa
ctgt-gtoggocgtgacggtatoccaaccagaaagocacggctaactacgtgocagcagoecy
Cggtaatacgtaggtggoaagegttatctggatttattgggeogtaaagogagegcaggog
gttttttaagtctgatgtgaaagecctocggottaaccgaggaagoegecateggaaactggy
aaacttgagtgcagaagagygacagtggaactocatgtgtagecggtgaaatgecgtagatat
atggaagaacaccagtggcgaaggoggotgtotggtectgtaactgacgotgaggctegaa
agcatgggtagcgaacaggattagataccotggtagteocatgocgtaaacgatgaatget
aggtgttogagggttteegecettecagtgecgecagctaacgeattaageattocogectgg
L.Cazel

taacacgtgggeaatetgeectaaagactgggataccacttggaaacaggtgctaatacc
ggataacaacatgaatcgocatgattoaagtttgaaaggoggogecaagotgtcactttagg
atgagccogoggogoattagetagttggtggggtaaaggectaccaaggocaatgatgegt
agccgagttgagagactgatcggocacattgggactgagacacggeccaaactectacgy
gaggcagcagtagggaatcttccacaatggacgcaagtctgatggagocaacgcogogtga

gtgaagaaggtcttoggatocgtaaagetoctgttgttggtgaagaaggatagaggcagtaa

ctggtoctttatttgacggtaatcaaccagaaagtcacggotaactacgtgoccagoagccy

cggtaatacgtaggtggcaagogttgtcoggatttattgggocgtaaagecgagcgcaggeyg

gaatgataagtctgatgtgazagococacggetoaaccgtggaactgecatoggaaactgte

attcttgagtgcagaagaggagagtggaactocatgtgtageggtggaatgegtagatat
L.Delb

ggttgtcgtecagoctogtgtogtgagatgttgggttaagtecegecaacgagogocaaccott

attatcagttgccageattaagttgggocactotggtgagactgocggtgacaaaceggag

gaaggtggggatgacgtcaaatecatecatgococttatgacctgggotacacacgtgetac

aatggatggtacaacgagttgocgaactcgogagagtaagotaatctettaaagecattet

cagttcggattgtaggoctgoaactogectacatgaagtcggaatecgectagtaatecgegga

tcagcatgeocgoggtgaatacgttoccgggocettgtacacacegecegtcacaccatgayg
L.plantarum

Hinh 2. Vj tri va trinh tw cdc cdp méi dinh danh Lactobacillus

Gen 16S rRNA cua L. acidophilus, L. case, L. k§ thuat PCR d3 tao ra cac san pham c6 kich thudc
delbrueckii va L. plantarum duogc nhan lén bang khoang 240p-500bp, nhu thé hién trong hinh 3.

1 23 4 5 6 7 8 91011 121314 15 1617 18

Hinh 3. Hinh anh PCR gen 16S rRNA cua Lactobacillus spp.

Giéng 1, 2, 3: mau dirong véi L. acidophilus; giéng 4: mau am tinh; gzeng5 7, 13: doi chirng am; giéng
6: marker; gleng8 9, 10, 11, 12: mau dwong véi L. plantarum; giéng 14, 15, 17, 18: mau dwong véi L.
casei; giéng 16: mau dwong véi L. delbrueckii.
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3.2. X4c dinh kha nang chiu acid ctia cac ching
vi khuén dwgc phan lap

Thoi gian cho an, tudi va loai vat nudi c6 anh
hudng dén pH cua dich vi; c6 thé thay ddi tir 2,0
dén 3.5. Probiotics phai ton tai trong mdi truong
acid noi trén néu chung xam nhap vao vat chu va
cu tri & rudt non. Vi khuan Lactobacillus ban chét
¢6 kha nang khang acid. Mac du c6 sy khac biét
gilta cac loai va cac chung Lactobacillus nhung
nhin chung vi khudn thuong biéu hién d6 man
cam tang 1én & moi truong pH dudi 3,0. Bén canh
d6, vi khudn nay con san sinh acid lactic va cac
hop chit cacbonyl. Acid lactic lam giam do pH
dan dén tc ché sy phat trién vi sinh vat gay bénh
(Gutiérrez et al., 2016) Do d6, kha nang chiu ac1d
va san sinh pH thip 12 nhitng dic tinh mong mubn
dé lwa chon céc ching Lactobacillus 191 khuéin
tiém nang. Dé lya chon cic chung Lactobacillus
c6 thé sdng sot trong diéu kién acid, ching toi da
nudi cay 4 loai Lactobacillus néi trén trong moi
truong dung dich MRS ¢6 bd sung acid citric dé
pH=2 & nhiét d¢ 35°C trong 2h. Sau khi u; 0,1ml
dung dich nudi cdy ciia mdi loai Lactobacillus
dugc phét trén mat thach MRS bing que cdy thay
tinh va dugc u ¢ nhiét do 35°C trong 36h. Chi 3-4
khuan lac mdi loai Lactobacillus c6 thé sdng sot,
tiép tuc dugc nudi cdy trong méi truong dung dich
MRS pH=4,5 & nhiét d6 35°C trong 24h. Dé kiém
tra kha nang san sinh acid trong qua trinh nuoi

céy, khuén lac mdi loai Lactobacillus duge nudi
cdy trong moi truong MRS ¢6 pH = 6,2 trong 48h.
pH ctia mdi trudng nudi cdy duoc kiém tra bang
gidy thir (Advantec) sau 24h va 48h nuéi cdy. Chi
nhitng khudn lac c¢6 kha nang san sinh acid lam
pH ctia méi truong xudng < 4 méi dugc lua chon.
Cudi cung 4 khuén lac cua 4 loai Lactobacillus da
duoc lua chon, dugc giai trinh ty va dugc cong bd
trén GenBank vé6i cac ma s LC604800, LC604801,
LC604802, LC604803.

3.3. Nghién ctru mot s6 yéu t6 anh hwong dén sy
phat trién cta vi khuan Lactobacillus

Su phat trién cua vi khudn acid lactic bi anh
huong rit nhiéu boi cac diéu kién 1én men nhu
nhiét d9, thoi gian, ham lugng duong va thanh
phan céac chit trong méi truong, trong do cac loai
moi truong tang trudng dong mot vai trd quan
trong ddi voi kha ning ton tai cia vi khudn. Do
d6 qué trinh 1én men 1a mot yéu té quan trong nhat
trong san xuat quy mé 16n ché pham sinh hoc.

Dé danh gia cac yéu té nhiét do, thoi gian va
ham lugng dudng (saccarose) anh huong thé nao
dén qué trinh phat trién va ton tai cua vi khudn
Lactobacillus, ching toi da tién hanh thir nghiém
nudi cdy vi khuan trén 2 loai méi truong: moi
truong dung dich ri mat duong va moéi truong
cam gao bd sung ri mat dudng & 35°C trong thoi
gian nudi cdy khac nhau. Két qua duoc trinh bay
o bang 1, 2 va hinh 4.

Bang 1. Sw phat trién cta Lactobacillus trong méi trwong dung dich ri mat dwong

Théi gian Ham lwong ri mat dwong (sé lwong khuan lac log CFU/mI) .
nudi cay A (0,5%) B (1%) C (2%) D (3%)
E (24h) 6,65+0,13 7,3£0,12 7,38+0,2 7,49+0,31
F (48h) 7,22+0,05 8,151£0,03 8,18+0,12 8,310,07 0,06 (E vaF)
G (72h) 7,650,1 8,2940,15 8,39+0,05 8,440,413 0,01 (E va G)
H (5 ngay) 7,940,16 8,29+0,08 8,16+0,11 8,56+0,09 0,009 (E va H)
I (15 ngay) 7,810,16 7,810,1 8,161£0,09 8,2910,06 0,05 (Eval)

P AvaB AvacC AvaD

0,2 0,1 0,04

Két qua cho thiy trong s6 4 dung dich ri mat
duong n5ng do tir 0,5-3%; s6 luwong khuan lac
ctia dung dich D (3% mat ri dudng) 1a cao nhit
va cao hon dang ké so voi dung dich A (0,5% ri
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mat duong) khi gia tri p<0,05. S6 lwong khuan lac
Lactobacillus cia dung dich B (1% ri mat duong)
va C (2% ri mat duong) khong co6 su sai khac so
voi dung dich A khi p>0,05 (bang 1 va hinh 4).
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Hinh 4. Sw phét trién cda Lactobacillus trong méi trieong dung dich ri mat dwong

Panh gia vé thoi gian nudi cdy anh huéng
dén s6 luong khuan lac Lactobacillus, & thoi gian
nudi cdy E (24h) so v6i thoi gian nudi ciy F (48h)
khong c6 su chénh 1éch nhiéu (p>0,05). Tuy nhién
khi so sanh s6 khuan lac & mdc thoi gian E véi
2 mbc thoi gian G (72h) va H (5 ngay) thi c6 su
chénh léch 16 rét (p<0,05). Trong d6 s khuén lac
& mdc thoi gian H cao nhat dbi v6i tat ca cac ndng

d6 dung dich mat ri duong (bang 1).

Két qua nghién ctru sy phét trién Lactobacillus
trén moi truong nudi cdy cam gao bo sung ri mat
duong cho thay vi khudn phat trién tuong ddi t6t
voicaba néng d6 ri mat duong khac nhau bod sung,
sau 48h ca ba néng dd co sb luong khuén lac dat
>9 log CFU/ml (bang 2).

Bang 2. Sw phat trién ctia Lactobacillus trong méi treong cam gao bé sung ri mat dwong

Ham lwong ri mat dwong bd sung vao cam gao

Thei gian (s6 lwong khudn lac - log CFU/ml)

0,1% 0,14% 0,19%
24h 7,9+0,09 8,07%0,11 8,25+0,08
48h 9,431£0,13 9,4510,1 9,52+0,15
5 ngay Bi méc 6,25+0,07 6,56+0,05
10 ngay Bi mbc Bi mdc 4,15+0,31

Tuy nhién sau 5-10 ngay nudi ciy & moi trudng
bé sung 0, 1% va O 14% ri mﬁt duong; cac dia nudi
cdy da c6 ndm mbc phat trién. Con moi truong bo
sung 0, 19% ri mat duong tuy khong c6 nim mdc
nhung s6 luong khuén lac ¢ ngay thi 10 giam di
dang ké; chi con 4,15+0,31 log CFU/ml.

Trong s6 cac vi sinh vat duge su dung lam
probiotics thi vi khuan lactic 1a vi khuin hiéu qua
nhét va an toan nhét vi chung khong gy bénh cho
dong vat hodc con nguoi. Ching st dung duong
lam ngudn ning lugng va tao ra acid lactic nhu
mot san pham 1én men Gc ché sy phat trién cia
vi khudn giy bénh, do d6 ting cuong chiic ning

duong rudt va phong bénh ti€éu hoa. Ngoai ra,
chung sinh ra men ti€u hoa, lam tang hiéu qua st
dung thurc an, cai thién tang trong dong vat va lam
giam mui hdi trong chudng trai chan nudi.

Lactobacillus spp. 1a loai vi khuan yéu ciu
moéi trudng phirc hop cho su phét trién va 1én
men nhu cdm gao va ri mat do cé carbohydrate,
khoang chét, vitamin va cac chit dinh dudng
can thiét khac. Hai hdn hop trén c6 thé tryc tiép
duoc st dung lam chit nén 1én men cua vi khuan
probiotic ma muc sinh khdi dat duoc cao hon véi
méi trudng yéu cau tbi thiéu cho mot ché pham
sinh hoc (Saman et al., 2009).
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Ri mét duong 1a mot san pham phu tir qua trinh
san xuat dudng, thuong bao gdm khoang 50% (w/w)
dudng téng s6 trong do co glucose (Nurkhamidah
et al., 2019). Cam gao la san phdm phy ctia nganh
xay xat gao va chiém khoang 10% tong trong luong
gao thd. Cam gao chura 46,1% carbohydrate trong d6
38,3% glucose va con la mot ngudn giadu vitamin,
khodng chét, amino acid, chit xo va sterol khac
(Choi, 2020). Qué trinh 1én men vi khuan lactic
thuong mat tir 3 dén 6 ngay dé 1én men hoan toan
ham luong duong 5-10%. V& Iy thuyét, luong duong
s€ giam khi thoi gian 1€n men tang 1én vi duong da
duoc vi sinh vat chuyén hoa thanh san pham thong
qua qué trinh 1én men (Nurkhamidah et al., 2019).
Nhu vdy, ¢6 thé giai thich tai sao s6 luong khuan
lac Lactobacillus ngay thur 15 & moi truong ri mat
duodng va ngay thir 10 moi truong cam gao gidm 10
rét, tham chi 14 & nong do ri mat duong thip 0,1%
va 0,14% vi khuan Lactobacillus da chét va lic nay
chi ¢6 ndm médc moc. Bén canh do, c6 thé giai thich
s lugng khuén lac & méi trudng cam gao b sung ri
mat duong cao hon mdi truong ri mat duong (khong
b6 sung thém gi) do trong méi trudng cam gao ngoai
dudng con rat gidu vitamin va amino acid.

IV. KET LUAN

Bén loai L. acidophilus, L. case, L. delbrueckii
va L. plantarum c¢6 thé chiu duoc & moi truong
pH=2 va c6 thé san sinh pH < 4 trong qua trinh 1én
men sinh khdi d duoc lua chon.

Bén loai L. acidophilus, L. case, L. delbrueckii
va L. plantarum c6 thé phat trién tét (>8log CFU/
ml) & mai truong ri mat duong 3% va moi trudng
cam gao b sung 0,19% ri mat duong & ngay thi
5 sau nudi cay.
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