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TOM TAT

Nh&m tan dung ngudn vé bwdi sau qua trinh ché bién, nghién ctbu nay duoc tién hanh nham phan Iap, tuy&n chon
va (rng dung cac chiing vi khuén lactic trong san xuit nem chua vé bwéi. Cac ching vi khuan lactic dwoc phan lap tor 7
mau nem thwong mai dwoc danh gia kha nang khang khuan va sinh axit lactic cao trong méi truong MRS 16ng c6 bd
sung D-glucose (20 g/l) ciing nhw thtr nghiém Ién men nem chua chay tir cli budi Nam Roi. Két qua da phan lap dwoc
13 chding vi khuan lactic tr 7 mau nem chua. T4t ca cac chdng phan 1ap dwoc déu cho thdy hoat tinh khang khuan véi
vi khuan chi thi Bacillus subtilis véi chidu rong ving khang khuan dao déng trong khoang 2,0-14,33mm. Banh gia kha
nang 1&n men trén méi trwdng MRS 18ng cho thdy céac ching TP, XP2, OM2 va CR2 sinh ham lwong axit lactic cao
nhat ndm trong khoang 19,6-20,33 g/l. Trong d8, chiing TP va ching DT2 dwoc tuyén chon va &ng dung trong 1én
men nem chua cui budi do c6 kha nang sinh ham lwong axit cao v&i hwong thom déc trung. Két qua dinh danh da
xac dinh chiing DT2 va TP I&n lwot 13 Lactobacillus plantarum va Lactobacillus fementum.

T khoa: Khang khuan, nem chua, nem vé buéi, vi khuan lactic.

Isolation, Selection of Lactic Bacteria and Application in Fermentation of Pomelo Peel
ABSTRACT

In order to take advantage of the abundant source of pomelo peel, this study was conducted to isolate, select
and apply lactic acid bacteria strains in the production of fermented product from pomelo peel. Lactic acid bacteria
strains were isolated from 7 samples of commercial Nem chua (Viethamese fermented pork roll), evaluated for their
antibacterial ability and high lactic acid production in MRS broth medium supplemented with D-glucose (20 g/l) as
well as screened for lactic acid fermentation of Nam Roi pomelo peel. The results showed that 13 lactic acid bacteria
strains were isolated from 7 kinds of Nem chua. All isolates had antibacterial activity against B. subtilis and created
an antibacterial range of 2.0 to 14.33 mm. Evaluation of fermentation ability on MRS broth medium showed that the
strains TP, XP2, OM2, and CR2 produced the highest lactic acid content in the range of 19.6 to 20.33 g/I. The strains
TP and DT2 were selected for production of fermented pomelo peel with high acid production and good taste. The
strains DT2 and TP were identified as Lactobacillus plantarum and Lactobacillus fermentum, respectively.

Keywords: Antibacterial, fermented pomelo peel, lactic acid bacteria, nem chua.
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1. DAT VAN DE

Budi 12 mot trong nhiing loai trai cay dudgc
tiéu thu nhiéu trén thé giéi véi cac dic tinh dinh
dudng t6t cho stic khode. Budi chtia nhiéu
vitamin, khoang chit, chit xo va cac hgp chit c6
hoat tinh sinh hoc (Meléndez-Martinez & cs.,
2008; Roussos, 2011). Theo quy hoach cua Bo
Nong nghiép va Phat trién néng thon trong phat

budi quy hoach chiém vi tri tht nh4t lén dén
27.900ha. Trong &6, Vinh Long c6 dién tich
trong budi 1én dén 8.500ha véi san lugng gan
82.000 tan/nam. Tai Viét Nam, budi Nam Roi 1a
gidng budi dude ua chudng bdi né cé vi ngot
thanh, hoi chua nhe, khong ding, khéng the, c6
mui thom dic trung. Budi Nam Roi thudng duge
st dung truc tiép ¢ dang qua tudi, nudc ép hay
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duge dung dé 1én men rugu. Khi lugng budi duge
tiéu thu nhiéu sé tao ra lugng chat thai kha 16n
tuong ting (nhu vo, cui, hat) va giy ra cac vin
dé 6 nhiém cho moéi trudng. Theo bao cio cua
Zema & cs. (2018), hing nam c6 khoang 10 triéu
tan chat thai dugc tao ra tit qué trinh ché bién
trai ciy c6 mui trén toan cau.

Do cau tao dic biét, phan v4 ctia cac loai cay
c6 mui thuong rat day, trong do6, vo budi chiém
t6i 30% trong lugng qua. O Viet Nam, phan v
xanh duge tan dung dé chung cit thu tinh dau
con phan tréng hay cui budi duge diung dé nau
ché budi hodc lam nem budi tai cic co s6 truyén
thong. Cac nghién ctiu truéc day da tién hanh
phan tich thanh phan cui budi Citrus grandis va
cho thay ham lugng carbohydrate chiém 72,62%,
protein 12 6,27%, chit béo 1a 1,56% va ham lugng
tro 1a 3,41% (Zain & cs., 2014). Hon niia, trong
cui budi con chita nhiéu hop chit phytochemical,
bao gom chat bay hoi c6 mui thom, pectin,
flavonoid, axit phenolic, carotenoid, coumarin
(Tocmo & cs., 2020). Diéu nay cho thay tan dung
cti budi nhu 14 ngudn nguyén liéu tiém ning dé
phét trién cac loai thuc pham chiic ning va thuc
phdm giau dinh dudng cting nhu huéng téi su
bén viing cia néng nghiép.

Nem chua 14 mot sdn phidm truyén théng
phé bién & Viéet Nam. Nem chua dic trung béi
viéc lam chin thit khong qua qua trinh gia nhiét
ma nhd su lén men caa cac vi khuén lactic tu
nhién. Nem chua c¢6 hudng vi thom ngon va déc
trung. Khong chi vay, né ciing hd tr¢ hoat dong
tiéu hoa cho ngudi tiéu dung do c6 sdn mot
luong 1lgi khudn (Nguyen & cs., 2010). Thong
thuong, khi nhic dén nem chua thi thudng dudc
biét dén 1a nem chua ti thit. Khai niém vé nem
chua “chay” it phd bién hon va chi luu hanh &
mot s6 tinh nhu TAy Ninh va Bén Tre. San
phdm nem chua cti budi trén thi truong hién
nay thudng dudc sdn xuidt 6 quy md nhd véi
nguyén liéu chinh bao gom cui budi, du du bao
soi, tron cung nuéc khé, tdi, gia vi,.. dudc lén
men tu nhién do hé vi sinh vat c6 sin trong
nguyén liéu va moéi truong san xuit, dic biét la
vi khuén lactic. Hién nay, viéc lya chon cac vi
sinh vat khéi dong ngay cang dude chd trong dé
dam bao an toan va chit luong cta thuc phim
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1én men. Vi vay, nghién ctu nay dudce thuc hién
dé tim ki€m cac chung vi khudn c6 kha ning
khang khuén va 1én men tot trén cui budi. Trén
cd s6 d6, cac chung vi khuén nay duge ting dung
vao qua trinh san xudt nem td cul budi nhu
giéng khéi dong, gitp tao ra san phdm cé chit
lugng t6t va 6n dinh. Hon niia, nghién ctu con
gép phan nang cao gia tri néng san va ting
thém ngudén thu nhap cho h dan trong budi.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu va héa chat

Nguén nguyén liéu dung dé phan lap 1a céc
mAu nem chua khac nhau duge mua tai thanh
pho Can Tho (ki hiéu: CR, XP), tinh Dong Thap
(DT, LV), Vinh Long (VL) va Tién Giang (OM,
TP). Ba ching vi khudn lactic gbm HCM
(Truong Thi Thay Nguyén & cs., 2020), L11 va
L30 (Huynh & cs., 2017) dugc luu tri tai Phong
thi nghiém Coéng nghé Sinh hoc Thuc phim,
Trusng Pai hoc Cidn Tho. Vi khuén chi thi
Bacillus subtilis NRBC 3134 tu Trung tam
Nghién citu nguén sinh hoc RIKEN (Nhat Ban).
Hoéa chat dugc st dung bao gém bd nhudm
Gram, thudc thi catalase va oxidase (Cong ty
Nam Khoa Biotech, Viét Nam); méi truéng MRS
va moéi truong NB (Nutrient Broth) (Merck,
Diic). Cac héa chat phan tich axit tong gém
NaOH 0,1 N (Viéet Nam) va phenolphthalein
(Merck, Dic). Budi Nam Roi, du da, khé, dau
thuc vat, c dén, téi, dudng, bot ngot va mudi
duge mua & cac siéu thi ciia Can Tho.

~ n by o« A ra - o« R
2.2. Phan lap va kiém tra cac dac diém cua

vi khuin ti& nem chua

Mugi gram mau cua mdi loai nem chua
dugc cho vao cac binh tam giac c¢6 chta 90ml
moi truong MRS, 1 & 37°C trong 24 gis. Sau do,
dich nuéi cdy dudc pha lodng va trai 0,1ml 1én
bé mat dia MRS agar (c6 chtia 0,5% CaCO,) va i
6 37°C. Sau 48 gid, nhiing khudn lac c¢6 ving
phan giai CaCO, va dic trung cho vi khuén
lactic dudc cdy truyén nhiéu lan cho dén khi d6
thuan vi khuédn dugde xac dinh (Khunajakr & cs.,
2008). Sau khi thu dugc cac ching vi khuédn



Nguy&n Ngoc Thanh, Trwong Thi Ngoc Huyén, Nguy&n Thi Méng Cam,
Lam Canh Tan, Lwu Minh Chau, Bui Hoang Bang Long, Huynh Xuan Phong

thudn, tién hanh xac dinh cac dic diém hinh
thai va sinh héa nhu nhuém Gram, xac dinh
hinh dang va kich thuéc, kha ning di dong va
hoat tinh catalase va oxidase (Axelsson, 2004).

2.3. Khao sat kha ning khang khuin cta
cac ching vi khuan lactic dugce phan lap

Céc chtung vi khudn lactic thudn ching
duge kiém tra kha ning d6i khang cua véi
chung B. subtilis bing phuong phéap vach thing
vuéng géc (Annuk, 2003). DAu tién, cac chung vi
khuédn lactic khao sat dudc cdy doc theo dudng
kinh cta dia thach MRS ¢6 bé sung 0,2% CaCO,
va U & 37°C. Sau 24 gig, vi khuén B. subtilis sé
dudc cdy theo dudng thing vudng géc véi dudng
vi khuén da moc (cdy tit mép dia petri vao
trong), tiép tuc U ¢ 37°C trong 24 gic. Khoang
khang khuén duge tinh bing cach do ti mép
vach thing cdy vi khuén lactic dén vi tri gan
nhét cta khuén lac ching vi khuén chi thi phat
trién trén moi trudng thach (Hutt & cs., 2006).

2.4. Khao sat kha nang lén men cua cac
chung vi khuén lactic

Céc chung vi khuén lactic phan lap va cac
chtung luu tri duge tdng sinh trong moi trudng
MRS & 37°C trong 24 gid. Sau do6, 5% dich ting
sinh duge ching vao méi truong MRS c6 b6 sung
D-glucose (20 g/l) va 1én men § 37°C. Ham lugng
axit tong sau 3, 4 va 5 ngay 1én men duge xac
dinh bang phuong phap chuin d6 st dung
NaOH 0,1 N (Lé Thi Thanh Mai & cs., 2007).

2.5. Khao sat kha nang 1én men nem chua
ctia cac chung vi khudn lactic tuyén chon

Mbi trudng thi nghiém 1a phan tring cta vo
budi Nam Roi dude cit sgi va du dua bao sgi dudce
tron déu véi nhau. Téng khéi lugng vo budi va du
da duge phéi tron véi 5% dau thuc vat; 5% nudec
toi; 5% nuéc khé; 2% duong; 1,5% bot ngot; 10%
nuéc cu dén (w/w). Hén hop nguyén liéu sé dudc
h&p trong 20 phut va gid nhuyén dé tao khoi
dong nhat. BS sung 0,4% v/w dich ting sinh caa
cac chung vi khuén lactic (10° t& bao/ml) vao cac
mau mbi trudng thi nghiém da chuén bi, trén
déu va 1 lén men trong 4 ngay. Do pH va xac

dinh ham lugng axit lactic sinh ra sau 4 ngay 1én
men bang phuong phap chuén d6 st dung NaOH
0,1 N (L& Thi Thanh Mai & cs., 2007).

2.6. Pinh danh chung vi khuén lactic

Cac ching vi khuéin lactic c¢6 hoat tinh
khang khuéin va sinh axit lactic cao duge chon
dé ly trich DNA va tién hanh khuéch dai trinh
tu 16S ribosomal RNA st dung ciap mbi 27F
('TACGGTTA  CCTTGTTACGACT-3) va
1492R  (5-AGA GTTTGATC-CTGGCTC-3)
(William & cs., 1991). Trinh tu DNA dugc so
sanh v6i trinh tu trén ngin hang dd liéu cua
Trung tAm Thong tin Céng nghé sinh hoc Qudc
gia My (NCBI - My) bing cong cu Nucleotide
BLAST dé x4c dinh tén khoa hoc.

2.7. Phan tich théng ké va xt ly s6 liéu

S6 liéu duge thu thap, xt 1y va vé biéu db
bing phan mém Microsoft Excel 2013 (Microsoft
Corporation, Hoa Ky) va théng ké phan tich
phuong sai mot yéu t6 (one-way ANOVA) theo
kiém dinh Ducan bing phan mém Statgraphics
Centurion XVI (Statpoint Technologies Inc.,
Hoa Ky).

3. KET QUA VA THAO LUAN

¢ ~ ~ -~ - . )\? »
3.1. K&t qua phan lap va dic diém cua cac
2 . ~ N 2 A
chung vi khuan tif cac mau nem chua

Mudi ba chtng vi khudn da dudc phan lap
tl cac mau nem chua gbm OM2, TP, LV, DT1,
DT2, CR1, CR2, XP1, XP2, XP3, VL1, VL2, VL3.
Quan sat trén bé mit agar, tat ca cac chiing nay
déu c6 khuén lac dang tron dong tAm, tring siia
hodc tring hoi nga, bé mit tron, 161, mép phing.
Khi quan sat duéi kinh hién vi, cac chung vi
khuén c6 cic dang t& bao phd bién nhu hinh que
va hinh ciu (dang don, déi ho#c lién két chudi).
Trong d6, hinh que chiém da s6 véi 10/13 téng
s6 chung phan lap dudc.

Két qua nhugm Gram cho thay t& bao cua
cac chung vi khudn phan lap déu bit mau xanh
tim cta thudc nhudém crystal violet. Thii nghiém
catalase va oxidase hau hét déu cho két qua Am
tinh. Riéng ching DT1 c6 hién tugng sui bot khi
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kiém tra v6i H,0, (Bang 1). Nhin chung, qua mét CaCO,, khuén lac c6 mau tring sita (tring nga),

s6 tht nghiém c6 thé thdy dac diém cta cac  tron, bong, 16i, mép théng, t& bao c6 dang hinh
que ho#c hinh ciu, Gram duong, catalase va

oxydase 4m tinh, khong di dong (Axelsson, 2004).

chtng vi khudn phan lap pha hop véi cac dic
diém dién hinh cta vi khuén lactic nhu phan giai

Hinh 1. Hinh thai khuin lac (a), t&€ bao chung LV1 & vat kinh X100 (b)

va mau nhuém Gram ctia chiing CR1 (c) & vat kinh X100

Bang 1. Diac diém dién hinh vé hinh thai va sinh 1y, sinh héa

cuia 13 chung vi khuén lactic duge phan lap tit cic nem chua khac nhau

Pia Ki hiéu Y 2 P Nhudém ) Tao Di
didm ching Dac diém khuan lac Dang té bao Gram Catalase Oxidase bdo ti  dong
Tién OoM2 Tron, mép phang, d6 ndi mo, bong, Cau, dbi, chudi + - - - -
Giang lang, trang sira
TP Tron, mép phang, do néi mé, bong, Que ngan, don + - - - -
lang, trang nga
Péng LV Tron, mép phang, d6 ndi mo, bong, Que ngan, don + - - - -
Thap lang, trang nga
DT1 Tron, mép phang, do nbi mo, bong, Cau, két chudi + + - - -
lang, trang sira
DT2 Tron, mép phang, do ndi mé, bong, Que ngén, don + - - - -
lang, trang stra
TP. CR1 Tron, mép phang, do ndi mo, bong, Que ngan, don + - - - -
Can lang, trang nga
Tho . R
CR2 Tron, mép phang, d6 noi mo, bong, Que dai, don + - - - -
lang, trang nga
XP1 Tron, mép phang, d6 ndi mo, bong, Que ngén, don + - - - -
lang, trang nga
XP2 Tron, mép phang, d6 nbi mo, bong, Que ngan, + - - - -
lang, trang nga két doi
XP3 Tron, mép phang, d6 ndi mo, bong, Que ngén, don + - - - -
lang, trang nga
Vinh VL1 Tron, mép phang, do néi mo, bong, Que ngén, don + - - - -
Long lang, trang sira
VL2 Tron, mép phang, do nbi mo, bong, Cau, két chudi + - - - -
lang, trang sira
VL3 Tron, mép phang, do ndi mo, bong, Que ngén, don + - - - -

lang, trang stra

Ghi chu: (+): Duong tinh va (-): Am tinh.
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Bang 2. Kha nang khang B. subtilis ciia cac chung vi khuan lactic

Vung khang khuan'

Vung khang khuan'

Chiing (mm) Tinh khang khuan? Chiing (mm) Tinh khang khuan?
OM2 6,33°+ 0,58 + CR1 9,67°+ 0,58 +
TP 10,67° + 1,53 + CR2 2,0°+ 1,00 +
LV 5,67% + 0,58 + XP1 9,67°+0,15 +
DT1 3,67 £0,15 + XP2 9,67°+ 0,58 +
DT2 14,33% + 1,53 ++ XP3 7,0°+ 1,00 +
VL1 11,0° + 1,00 + HCM 5,67% + 0,58 +
VL2 13,67°+ 0,15 ++ L11 5,33 + 058 +
VL3 9,33+ 0,58 + L30 10° + 1,00 +

Ghi chu: ': C4dc mau tu phia trén gia tri trung binh trong cing mét cot khac nhau thé hién su khac biét
¢6 y nghia vé mét théng ké & mitc y nghia 5%. Céc s6 theo sau cac gid tri trung binh Ia do léch chuén; %: Mic do
xudt hién kha ndng tinh khang khuédn: (+): <12mm; (++): 12-25mm; (+++): >25mm.

3.2. Kha nang khang khuan cua cac ching
vi khuén lactic dudc phan lap

Két qua danh gia kha nang khang khuin
ctia cac chung vi khuén lactic bao gébm 13 ching
phan lap va ba chung vi khuén lactic luu trii tai
phong thi nghiém bang phudng phap vach
thdng vuong géc duge thé hién ¢ bang 2. Két
qua ghi nhan cac chung duge khao sat déu cé
hoat tinh khang khuén. Trong d6, 2 chung VL2
va DT2 c6 tinh khang khudn ¢ mtc trung binh
v6i chiéu rong vung khang khuédn cao nhét lan
lugt 12 13,67mm va 14,33mm. Cac chung con lai
c6 tinh khang yéu hon véi chiéu rdng vung
khang khuén dao déng trong khoang 2-11mm.

Bang 2 cho thdy 100% chung vi khuén
lactic phan l4ap thé hién kha nang d6i khang véi
ching vi khuén chi thi. Trong khi d6, két qua
cia Ngbo Thi Phuong Dung & cs. (2011) da xac
dinh dugc 23/46 chung vi khuédn lactic dugc
phén 1ap ti men tiéu héa va thuc phadm lén men
cing thé hién hoat tinh khang khuin véi
B. subtilis. Hay nghién ctiu cia Mezaini & cs.
(2009) bao cio rang trong 20 ching lactic phan
lap tu stia bo Algeria, chi c6 6 chiing c6 hoat
tinh chéng cac vi sinh gay bénh (Mezaini & cs.,
2009). M6t nghién ctiu khac vé cac chung vi
khuén lactic dudge phan lap ti xdc xich 1én men
d Diic cling dudec danh gia kha niang khang
khuén, trong s6 169 chiing phan lap dudc thi chi
c6 12,4% khang Listeria innocua DSM20649 va

L. monocytogenes DSM19094 (Bungenstock &
cs., 2020). Nguyén nhan c6 thé 1a do su khac
nhau vé loai, nguén phan lap, khu vuc dia ly
hay cac phuong phap dé xic dinh hoat tinh
khang khudn. Nhin chung, viéc st dung cac
ching vi khuén lactic mang dac tinh khéang
khuén 1a mot uu thé dé bao quan ciing nhu san
xudt cac loai thuc phdm 1én men.

3.3. Kha niang lén men cda cac chung vi
khuén lactic trong méi truong MRS

Kha n#ng sinh axit lactic cia cac ching vi
khuén lactic khi 1én men trong moéi truong MRS
16ng sau 3, 4 va 5 ngay lén men dudc ghi nhan &
bang 3. K&t qua cho thdy cac ching vi khudn
déu c6 kha néng hinh thanh axit lacic cao. Ham
luong axit lactic ciia 16 chtng vi khuén dat duge
dao dong trong khoang 9,38-19,50 g/l sau 3
ngay lén men; 11,25-20,33 g/l sau 4 ngay lén
men va 11,25-20,25 g/l sau ngay thi 5. Cu thé
1a c6 khoang 50% chung khao sat tao ra ham
lugng axit latic theo xu huéng ting tu 72 gic
dén 96 gic va bit dau giam sau 120 gio. Piéu
nay c6 thé gidi thich 1a do vi khudn can thoi
gian dé dan thich nghi v6i méi trusng va sau d6
méi sinh trudng va thuc hién mot loat cac phan
tng dé chuyén hoéa duong thanh axit lactic. Tuy
nhién,  ngay tha 5 da ghi nhan su suy giam
cia ham lugng axit lactic. Liic nay qua trinh
nudi cdy da bude vao pha suy vong, dinh dudng
moi truong can kiét tao diéu kién bat lgi cho kha
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nang tang sinh vi khuédn, dan dén kha nang lén
men suy giam (Leroy, 2001). Tuy nhién, cac
chiing nhu LV, VL2, CR2, L11 va L30 lai ¢6 xu
huéng tiép tuc ting ham lugng axit lactic 6 ngay
th 5. Bén canh d6, mot s6 chiing nhu VL1 va
CR1 lai ghi nhan su suy giam ham lugng axit &
ngay tht 4. Nguyén nhéan cé thé 1a do cac dic
tinh ctia cac ching c6 su khac nhau dé sinh
trudéng va thich nghi v6i méi truong. Do do,
dua vao cac két qua c6 thé chon ngay thu 4 dé
danh gia hoat tinh 1én men cta cic chung vi
khuén lactic.

C6 thé thiy, sau 4 ngay 1én men, cac ching
bao gom XP2, CR2, OM2 va TP dat gia tri ham
lugng axit lactic cao nhat va khac biét c6 ¥
nghia vé mit théng ké véi mic ¥ nghia 5% so
v6i cac chung con lai véi cac gia tri lan lugt 1a
20,33; 20,18; 19,88 va 19,60 g/l. K&t qua nay cb
su tuong déng véi nghién ctiu cia Nguyén Thi
Diém Huong & D3 Thi Bich Thiy (2012) khi

nudi cdy chung L. fermentum DC1 trong mdi
truéng MRS cho ham lugng axit dat 20,93 g/l va
nghién ctiu cua Truong Thi Thiy Nguyén &
cs. (2020), khi nudi cdy chung HK221 duge
phan lap tu nem chua véi lugng axit lactic sinh
ra dat 21,0 g/l

3.4. SaAn xuit nem chua tit chung vi khuin
lactic tuyén chon

Mot phat hién kha thu vi 1a ching DT2 tao
mui huong rat thom so v6i cac ching khic mic
du kha nang sinh lactic chi dat 11,78 g/l. Do d6,
tit két qua tuyén chon & bang 3, thti nghiém nay
duge thuc hién nham danh gia kha ning lén
men nem chua tit ciii budi bing cach két hop 4
ching c6 kha néng lén men tét nhat (XP2, CR2,
OM2 va TP; ham lugng axit lactic trong khoang
19,60-20,33 g/l) v6i chung DT2 c¢6 huong thom
dic trung. K&t qua phan tich nem chua vé budi
dudc tong hop trong bang 4.

Bang 3. Ham lugng axit lactic sinh ra ctia cac chung vi khuéin lactic sau 5 ngay

Axit lactic (g/l)

Chiing
Ngay 3 Ngay 4 Ngay 5
OoMm2 19,50% + 1,35 19,88% + 1,24 17,78°° £ 0,13
P 17,78 £ 0,22 19,60% + 0,13 18,83°+ 0,13
LV 10,78"+ 0,13 11,25° + 0,00 12,759 + 1,32
DT1 9,75'+ 0,12 11,85°+ 0,13 11,25" + 0,59
DT2 9,60’ + 0,52 11,78°+ 0,47 11,40" + 0,26
VL1 19,50*+ 0,13 13,28+ 0,45 17,78'+ 0,23
VL2 17,78'+ 0,13 13,887+ 0,12 18,83" + 0,68
VL3 10,78% + 0,39 18,08° + 0,67 12,75% + 0,94
CR1 17,25° + 0,47 16,86° + 0,34 16,43° + 0,45
CR2 14,70' £ 0,12 20,18% + 0,91 20,25% + 0,00
XP1 17,70 + 0,34 18,68 + 0,22 17,18° + 0,65
XP2 18,23° + 0,45 20,33% £ 1,01 17,48° + 0,65
XP3 16,35"+ 0,13 17,18 + 0,13 16,95% + 0,47
HCM 12,53% + 1,11 16,50% + 0,35 14,93" 0,35
L11 9,38'+ 0,35 15,29° + 1,01 17,63% £ 0,47
L30 15,15% + 0,14 17,08 + 0,47 18,08 + 0,47

Ghi chi: Cdc mau tu phia trén gi4 tri trung binh trong cting mét cét khac nhau thé hién su khac
biét c6 y nghia vé mét théng ké 6 miic y nghia 5%. Cac s6 theo sau céc gia tri trung binh Ia do

léch chuan.
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Bang 4. Ham lugng axit lactic sinh ra cta cac cap chung vi khuin

sau 4 ngay lén men trén méi trudng tht nghiém & 37°C

Chuang LAB Axit lactic (g/l) pH sau [én men
CR2-DT2 5,4° + 0,00 4,27°+0,03
OM2 - DT2 8,4° + 0,51 4,09° + 0,02
XP2 - DT2 9,3+ 0,37 4,05 + 0,04
TP -DT2 9,9°+ 0,95 4,03°+ 0,01

Ghi chii: Cdc mau tu phia trén gia tri trung binh trong ciing mét cot khac nhau thé
hién su khéc biét c6 y nghia vé mét théng ké 6 miic y nghia 5%. Céc s6 theo sau céc

gié tri trung binh la d¢ léch chuén.

Hinh 2. Nem chua vé budi thanh pham

Két qua cho thay ham lugng axit latic sau 4
ngay lén men & cac nghiém thic nam trong
khoang 5,4-9,9 g/l. Chung CR2 két hgp véi
chiing DT2 sinh ra lugng axit lactic thap nhat
v6i 5,4 g/l va khéc biét c6 ¥ nghia théng ké so
v6i cac chung con lai. Trong khi d6, chung TP
két hop véi chung DT2 sinh ra lugng axit lactic
cao nhat (9,9 g/l) nhung khac biét khong c6 ¥
nghia so véi cac chung XP2. Diéu nay cho thay
moi trudng thi nghiém 1én men nem chua cui
budi 1a thich hop dé vi khuén lactic phat trién
va hinh thanh axit lactic. Trong nghién ctiu clua
Sendra & cs. (2008) da béo céo cic vi khudn
lactic st dung vo cam va chanh dé lam nguén
carbon cho qué trinh 1én men. Ngoai ra, nghién
ctiu cua Zain & Fazelin (2014) da chting minh
phan cui budi c6 didy du ngudn chiat dinh dudng
cAn thiét cho su phat trién cta vi khudn lactic
khi bao céo cho thdy cui budi chiia 72,62%
carbohydrate, 6,27% protein, 1,56% chat béo va
3,41% tro. Trong cac qua trinh 1én men rau cu
qua, vi khudn lactic phu thudc cha yéu vao
dudng c6 sdn trong thuc vat va dudng bd sung
dé san xuit axit lactic. Bén canh d6, cac loai gia

vi nhu muéi, dudng, bot ngot, téi va tiéu duge bo
sung khong chi gitp tc ché su phat trién caa cac
vi sinh vat khéng mong muén khic ma con gbp
phén lam tang huong vi cudi cung ciia san pham
(Montet & cs., 1999).

Sau 4 ngay lén men, gia tri pH cua cac
ching két hop khong c6 su chénh léch nhiéu
(4,03-4,27). Trong d6, ching TP két hgp véi
ching DT2 dat gia tri pH th4p nhat (4,03) va
khac biét c6 § nghia vé mit théng ké véi cac
chtiing con lai nhung khong khac biét véi chung
XP2 va DT2. Ngoai ham lugng axit lactic sinh
ra, gia tri pH cling dugc danh gia trong qua
trinh 1én men thuc ph4m do né 1a thé hién mic
d6 1én men caa vi khuén lactic ciing nhu 1a yéu
t6 quan trong dé xac dinh thsi gian bao quan
san phdm 6 mtc tuong d6i an toan véi cac vi
sinh vat ¢6 hai. Trong nghién ctu 1én men xtc
xich thit cha Casaburi & cs. (2017) cho thay
chung vi khuén lactic L. curvatus sau 3 ngay
1én men thi gia tri pH gidm ti 6,3 xudéng 5,05.
Mot nghién ctiu khéac cua Jabtonska-Ry$ & cs.
(2016), sau qua trinh 1én men lactic 1 tuan, gia
tri pH cia ndm Agaricus bisporus gidm xuéng
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con 3,60-3,75. Nhin chung, sau 4 ngay 1én men
chiing TP va DT2 tao ra lugng axit lactic cao
nh&t va cho gia tri pH thap nhat nén su két hgp
cta hai chtung vi khuén nay 1a phu hgp dé tng
dung trong qué trinh 1lén men nem chua ti& vo
budi (Hinh 2).

3.5. Dinh danh chung vi khuén lactic

Hai chiing DT2 va TP c6 cac dic tinh nhu
khang khuén tét, sinh huong thom va kha niang
sinh axit lactic cao trong s6 cac chung LAB
phan lap nén dudc chon dé dinh danh bing
phuong phap giai trinh tu va phan tich trinh tu
gen 16S rRNA. Sau d6, doan gen nay dudc so
sanh v6i cac gen 16S rRNA cta vi khuén trong
ngan hang gen NCBI véi phan mém BLASTN.
Két qua cho thdy, doan gen 16S rRNA cua
ching DT2 c6 d6 tuong déng dén 99,59% so véi
trinh tu cta Lactobacillus fermentum va ching
TP c6 dd tuong déng dén 98,84% so véi trinh tu
cua Lactobacillus plantarum SN13T trén co s6
dii liéu GenBank cia NCBI.

L. fermentum ciing giéng nhu cac loai thudc
vi khuén lactic khac duge dung lam giéng khéi
ddu cho qua trinh 1én men trong nhiéu san
pham thuc phdm va dé udng. Trong nghién citu
ctia Cui & cs. (2019), khi nghién ctu dnh hudng
cua cac loai Lactobacillus trong qua trinh 1én
men rau ci qua cho thdy L. fermentum c6 kha
néng st dung carbohydrate trong rau ct tét hon
céc loai khac va déng goép vai tro tiém niang dé
chat dé& bay hoi. Con
L. plantarum 14 mdt trong nhiing loai chiém s6

tao ra cac hdp

lugng 16n trong chi Lactobacillus va duge nghién
ctiu nhiéu trong nganh céng nghiép thuc phim
v6i cac tinh nang cong nghé va dinh dudéng duge
cai thién. Ngoai ra, L. plantarum con c6 kha
nang khang khudn tét, gitp ting tinh an toan
va thoi han st dung cdc sdn phdm lén men
(Behera & cs., 2018).

4. KET LUAN

Nghién ctiu da phan lap dugec 13 chung vi
khuén lactic tit 7 mAu nem chua. T4t ca cac
ching phan lap déu c6 kha niang khang khuén
va sinh axit lactic cao trong moéi truéng MRS.
Tuyén chon dugc hai chung TP va DT2 dé thu
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nghiém san xuédt nem chua ti cui budi bang
cach dong 1én men hai chung cé cac dic tinh
nhu khang khuén t6t, sinh huong thom va kha
ning sinh axit lactic cao da tao ra san phdm &
mitic chdp nhan dudc v6i ham ludgng axit lactic
cao nhat (9,9 g/1) va pH thap nhat (4,03). Két
qué dinh danh da x4c dinh duge 2 chiing DT2 va
TP lan luot 1a L. fementum va L. plantarum. Tu
d6, nghién ctu cho thay tiém ning tng dung cac
chling nay vao quy trinh sdn xuit nem chua tu
cui budi.
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