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Starter cultures dé 1én men Kimchi

m
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Khoa Nghién ctu, Vién Kimchi Thé gi¢i, Gwangju 503-360, Han Quéc

Kimchi 1a mét san pham rau cu truyén théng cia Han Quéc dwoc lén men ty nhién bang nhiéu vi
sinh vat c6 trong rau ci séng. Trong sd nhikng vi sinh vat nay, vi khudn axit lactic chi phéi qua
trinh 1&n men. Viéc 1én men tw nhién bang cac nguyén liéu séng chwa qua tiét tring dan dén téng
sinh nhiéu vi khuan axit lactic, dan dén da dang bién th& vé& hwong vi va chéat lwgng cia kimchi,
diéu nay c6 thé gay khé khan trong viéc san xuét kimchi & quy mé céng nghiép cé chét lwong
ddng bd. Viéc st dung starter cultures (nguén giéng vi sinh vat khéi déng) da dwgc xem nhuw 1a
mot phwong phap 18n men thay thé trong san xuét céng nghiép kimchi chudn héa, va cac xu
hwéng gan day chi ra réng nhu cau ddi vai starter cultures dang trén da gia tang. Tuy nhién, mot
sb yéu t6 nén dwoc can nhic ki cang d& (ng dung thanh cong starter cultures vao viéc |én men
kimchi. Trong bai danh gia nay, chung toi tdng két cac nghién clru gan day vé starter cultures
dung cho kimchi, mé ta nhitng van dé thwc té trong viéc (ng dung san xuét kimchi quy mé céng
nghiép, va ban luan cac phwvong huwéng danh cho nghién ctru sau nay.

Loi gidi thiéu

Kimchi 1a mét loai thwec phdm truyén théng ctia Han Quéc
dwoc lam béng céach cho Ién men nhitng loai rau cl, nhw 1a
cai thdo, ci cai va dwa chudt mubi, véi nhiéu loai gia vi,
gdm bét 6t dd, téi, girng, va cac nguyén liéu khac. Viéc cho
thém nhirng sa&n pham hai san 1&én men hodc wop mudi
cling nhuv nhirng loai gia vi ném khéac la tiy chon. Kimchi
dwoc [én men bang céc vi khuan axit lactic (LAB) & nhiét do
thdp, dadm bao kimchi chin vira va dwgc bdo quan ding
cach. Céac axit hiru co sinh ra tir cac carbohydrates va lam
gidm do pH gitp duy tri d6 twoi méi clia rau cu trong khi lwu
gitr. LAB san sinh ra nhiéu hop chét ngoai cac axit hivu co,
gdbm c6 COp, ethanol, mannitol, bacteriocin, axit y-
aminobutyric (GABA), ornithine, axit linoleic lién hop, va
oligosaccharide; nhitng hop chat nay gép phan tao nén
nhirng d&c trung 1én men va tac dung déi véi strc khée cla
kimchi. Kimchi dwoc I1én men dung cach thi thom ngon, s&
hiru mot két hop riéng biét ngon miéng gdm céac vi chua,
cay, néng, ngot va twoi. Qua trinh Ién men bj anh hwéng ré
rét bai cac yéu td méi trwdng nhw 12 nhiét do, ndng d6 muébi,
va s c6 mét ctia nhirng nguyén liéu nhat dinh.

Nhirng vi sinh vat hiéu khi truée tién ting sb luong trong
nhirng giai doan Ién men kimchi ban dau, trong khi cac vi

sinh vat ki khi (ch yéu Ia LAB) tédng d&u dan trong subt
nhirng giai doan gitra cla qua trinh 1én men. LAB nhv la
Leuconostoc spp., Lactobacillus spp., va Weissella spp. la
hé vi khudn chinh tham gia vao qua trinh nay. Cac nghién
chu trwdc day da ching minh rdng Leuconostoc
mesenteroides la vi sinh vat chinh xuét hién trong giai doan
chin t6i wu cta kimchi & nhiét d6 thdp (thwoéng <10°C);
Lactobacillus plantarum tr& thanh loai chiém wu thé trong
cac giai doan sau va dwgc xem nhw mét vi sinh vat khéng
mong mudn 1& nguyén nhan khién kimchi bién chua & nhiét
do trén 10°C va gidm chét lwong cha kimchi sau dé. Ngoai
ra, Lb. sakei |a LAB xuét hién nhiéu nhét trong kimchi chin
qué va cung véi Lb. plantarum, khuan dwoc cho la nguyén
nhan gay chin qua va lam gidm chéat lwgng kimchi. Nhirng
gien lién quan dén san xudt axit lactic cia Leu.
mesenteroides dwoc thé hién cha yéu trong giai doan lén
men ban dau, trong khi dé nhirng gien twong tng cla Lb.
sakei dwoc biéu hién tich cuc trong giai doan gitra va cubi
qua trinh 1én men.

Cong ddng vi khuadn xuét hién trong quéa trinh 1én men
kimchi trwdc dé da dwoc phan tich bdi cac phuwong phap
dinh danh vi sinh c6 th& nudi cdy dwoc bing cach nubi ciy
(culture-dependent) can clr trén cac dac didm hinh thai va
kiéu hinh cia cac t& bao sinh trwdng trén méi trwdng nudi
cdy thach dinh dwéng (agar culture media).
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M&i day, cac phwong phap nghién ctu vi sinh khdng can
nudi cay (culture-independent), nhw la phan tng chudi
polymerase (PCR)-bién di ADN bién tinh trén gel gradient
(DGGE) va PCR-giai trinh tw ADN bang viéc téng hop dwa
trén khuéch dai truc tiép gien 16S rARN, da dem lai mot
bién phap dinh danh loai vi khuan chinh xac hon. Bén nay
Leu. citreum, Leu. gasicomitatum, Leu. carnosum, Leu.
gelidum, Leu. mesenteroides, Lb. sakei,
koreensis, va W. cibaria da dwoc phat hién la cac vi sinh vat
chd dao trong mét sé mau kimchi, trong khi d6 thanh vién
thudc gidng (genera) Lactococcus va Pediococcus da dwoc
phét hién cé quan thé thidu sb. Hon niva, mot sé lwong Ion
cac chudi ADN thyc khudn thé dwoc tim thay trong khi 1én
men kimchi trong mét nghién ctru gan day, cho thay mét ti
I& I&n cac LAB bi nhiém céc thé thuc pham (bacteriophage),
nhirng vat nay co thé 1a mét yéu td quyét dinh quan trong
dén viéc 1én men kimchi.

Weissella

V6&i san xuét san pham kimchi thwong mai, 1&n men tw
nhién béng nhirng nguyén liéu chwa qua thanh tring dan
dén tang sinh nhidu LAB, 1am khé kiém soat qua trinh 1&n
men. Qué trinh 1én men tw nhién nay thudng dan dén chat
lwong khéng ddng bo ctia thanh phdm kimchi. Viéc str dung
starter cultures da dwoc coi nhw la mot bién phap thay thé
dé giai quyét nhirng van dé néi tréi nay. Muc dich cua viéc
&p dung starter cultures vao viéc lén men kimchi gdm téng
dac tinh cdm quan, kéo dai han s dung, va dat dwogc cac
thudc tinh chirc ndng cling véi chét lwong ddng bd. Cho téi
nay, Leu. mesenteroides DRC0211 da dwogc dung lam
starter culture trong san xuéat kimchi thwong mai, va cac xu
huwéng gan day cho thdy nhu cau dbi véi starter cultures
dang trén da gia tdng. Tuy nhién, c6 nhiéu han ché trong
viéc str dung starters vao Ién men kimchi. Vi dy nhw la kho
ma tim dwoc starter cultures thwong mai héa, va gia don vi
cta san pham kimchi tang khi ding nhiing starter cultures
nhw thé.

Bai danh gia nay cé muc dich la tdng két cac déc diém
cla starter cultures dung cho kimchi ma da dwoc nghién
ctu cho dén nay, ban luan nhirng khé khan cla viéc ap
dung vao kimchi quy md cong nghiép, va miéu ta nhirng
phwong huéng nghién céu twong lai d& gidi quyét
nhirng khé khan nay.

Tiéu chuén chon lwa va &ng dung cua Starter
Cultures vao san xuat Kimchi

Starter cultures thwérng gdm mét sé lwong 16n cac vi sinh
vat ma gia tbc va ddy manh qué trinh 1én men. C4c vi sinh
vat dwoc chon Iwa cho muc dich nay dwoc cho la s& hiru
nhitng dac diém cu thé, bao gdbm kha nang thich nghi véi
moéi trwdng 18n men. Starter cultures dung trong kimchi can
phai thich nghi tét v&i méi trwdng 18n men kimchi doc nhét,
bao gdm nhiét do thap, pH thap, va c6 sw hién dién cla
NacCl.
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San pham kimchi tw 1am va thwong mai thwong duoc bao
quan trong ngan mat ta lanh va chét lwogng cdm quan cla
kimchi 1én men & nhiét d6 thap (thwong <10°C) thi tréi hon
chét lwong cam quan cda kimchi dwoc 1@n men & nhiét do
phong. Do d6, nhitng LAB duwgc dung trong kimchi lién tuc
déi dién véi thach thire nhiét do thap, va vi thé, mot dac
diém quan trong cua starter cultures la kha nang phat trién
manh & nhiét dd thap. Khi qua trinh [én men kimchi tiép
dién, thi d& pH giam, trong khi do6 do axit chuan do
(titratable acidity) ting do LAB san xuét nhiéu axit. Do pH
giam xudng dwédi 4,0 khi kimchi bj Ién men qua me. Sy ¢
mat cta NaCl (1%-4%) trong kimchi cé tac dung Gc ché
tang sinh moét sb vi sinh vat gay hu héng khéng mong mudn
va tao cac diéu kién ly twéng cho LAB sinh s6i.

Céc nghién ctru vé starter cultures dung cho kimchi da
tap trung chd yéu vao san xuét kimchi kéo dai giai doan
chin téi wu, tdng cac thudc tinh cadm giac va chirc nang
tac dung, cling nhw 14 tdng dd an toan bang cach dung
cac LAB ndi troi dé& 1én men kimchi, cac chang vi khuén
khang axit ma trc ché cac vi sinh vat lam chua héa qua
murc cung vé&i cac ching san sinh bacteriocin (Bang 1,
Hinh 1).

Cai thién cac dac tinh cam quan

Leuconostoc spp. dwoc dung réng rai lam gibng khai
dong (starter) vi nhirtng ching nay dwoc cho la c6 céac tac
dung ly twdng dbi véi viéc 1én men kimchi, bao gém cai
thién cac thudc tinh cdm gidc cda kimchi. Nhirng nghién
clu trwdc day bao céo réng Leuconostoc spp. chi phéi tr
ban dau dén giai doan gira clia qué trinh Ién men kimchi.
Khi Leu. mesenteroides B1 dwgc ding lam giéng khéi dong,
duwong tw do dwoc tiéu thu sém hon va két qua la hoi ting
san xuat axit lactic, axit acetic va mannitol, diéu nay cho
thdy réng 1&n men kimchi ma ding mét ngudn gibng khai
doéng thi qua trinh 1én men két thic sém hon, di cing véi
gidi phong nhiéu chat chuyén héa hon so véi trudng hop
khéng dung mét starter culture trong qua trinh [én men.

Elongation

= Improvement
Improvement of shelf life
plascecsy oot
characteristics S 2
. properties
A 8 p
_——

Production of kimchi with consistent quality

Hinh 1. Dung starter cultures d& l1én men kimchi

Cai thién dac tinh cdm quan (improvement of sensory
characteristics). Kéo dai han st dung (Elongation of shelf life).
Tang thudc tinh dinh dwdng va stirc khde (Improvement of health
and nutritional properties). Kiém soat chét lwgng (Quality Control).
San xuét kimchi cé chat lwgng déng bd (Production of kimchi with
consistent quality).
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Bang 1. Bac diém cua starter cultures va tac dung déi véi lén men kimchi.

Starter cultures

Pac diém

Téc dung dbi v&i kimchi

Lb. plantarum HSUO015,

P. cerevisiae HSUO02,

Lb. brevis HSUO1,

Leu. mesenteroides HSUO5

Lén men nhanh

Leu. mesenteroides subsp. mesenteroides A02, Vi khuén axit lactic chiu lanh

Leu. mesenteorides subsp. dextranicum A18,
Leu. paramesenteroides B30,

Lb. bavaricus B01,

Lb. homohiochii B21

Leu. paramesenteroides lam chling dot bién khang axit Khang axit
Chuling dét bién cta
Leu. mesenteroides va
Leu. paramasenteroides

Khang axit adipic

Leu. citreum IH22
Bifidobacterium spp.
(CLA)

B. longum BO-11
Leu. mesenteroides K2M5, Lb. sakei K5M3

Leu. citreum GJ7

Lb. plantarum PL62

Khuén lactic acid chiém wu thé
tham gia Ién men kimchi

San sinh axit linoleic lién hop

Dung han v@i axit va mat
Khuan lactic acid chiém wu thé
tham gia Ién men kimchi

San sinh bacteriocin

San sinh axit linoleic lién hop

Gia téc qua trinh [én men

Gia téc qua trinh [én men

Uc ché Lb. plantarum
Lam cham chua héa va téng kha ning
chap nhan cao hon

Gir chat lwgng kimchi trong
thoi gian kéo dai

T&ng ndng d6 CLA

Tang tac dung chirc nang

Duy tri chat lwgng kimchi

trong thoi gian dai

Ngan nglra chin qua va tang thoi
Gian s dung

Tang tac dung chlrc nang

v&i hoat tinh chéng ung thw va chéng béo

phi

Leu. citreum, Lb. plantarum

Khuén lactic acid chiém wu thé

Tang tac dung chirc nang

tham gia Ién men kimchi

Leu. mesenteroides strain B1 San sinh mannitol

Leu. mesenteroides LK93

Lb. plantarum 3099K,
Lb. plantarum pnukK,
Leu. mesenteroides pnuK

Leu. citreum KACC91035

Khang mudi mat va axit;
Hoat tinh khang ndm va khang vi sinh vat

Hoat tinh chéng oxi hda va chéng ung thw

Hoat tinh enzyme dextransucrase cao

ROt ngén thoi gian dé
Chin téi wu

Uc ché tang sinh ndm men
tao mang

Tang tac dung

Tang giai phong
isomaltooligosaccharide

Can c vao cac nghién cru tim hiéu thanh phan vi sinh
vat chinh cGa kimchi va méi lién quan cta né véi vi
kimchi, Leu. mesenteroides K2M5 da dwoc chon lam
gibng kh&i dong dé cai thién cac dac tinh cadm quan va
kiém soat thanh phan vi sinh vat. K& tr nam 2004, Leu.
mesenteroides DRC da dwgc dung lam moét starter
culture trong nganh céng nghiép kimchi Han Quéc dé dat
dwoc nhirng tac dung cdm quan tét hon.

Bén canh Leu. mesenteroides, Leuconostoc spp. khac
cling dugc ghi nhan la nhirng gibng chi phdi theo nhiét do
Ién men.

Leu. gelidum va Leu. citreum da dwoc chirng minh la cac
gidng ndi trdi trong giai doan Ién men ban dau cta kimchi
lén men lan lwot & 8°C va 15°C, trong khi dé Leu.
mesenteroides dwoc phat hién 1a giéng thiéu sé. Ngoai
ra, sau khi dwoc dwa vao kimchi thi ching Leu. citreum
IH22 cho thdy sw chi phdi nguén gibng vi sinh vat cly
(culture) va tri hoan sinh trwédng cla cac LAB khéac trong
kimchi lén men & 15°C, ching td rang vi sinh vat nay c6
thé dwoc dung lam mét starter culture dé duy tri chat
lwong kimchi trong th&i gian kéo dai.
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Kiém soét téc do 1én men

Pé& day nhanh qué trinh |én men, Leu. mesenteroides
HSUO05, Lb. plantarum HSUO015, Lb. brevis HSUO1, va
Pediococcus cerevisiae HSUO2 da dwoc dung trong starter
cultures & ti & & 1:1:1:1; diéu nay rut ngan di khoang 24
tiéng trong mc thoi gian can thiét d& dat dén giai doan lén
men tbi wu so v&i thdi gian can thiét cta kimchi déi chirng &
25°C; hon niva, viéc st dung l&n 16n cac ching vi sinh thi
hiéu qua hon chi dung don Ié mét ching. Nam ching LAB
wa lanh (Leu. mesenteroides subsp. mesenteroides A02,
Leu. mesenteroides subsp. dextranicum A18, Leu.
paramesenteroides B30, Lactococcus bavaricus B01, va Lc.
homohiochii B21) dwoc cdy lam kimchi starters da rut ngén
thoi gian can thiét dat dén tinh trang chin téi wu & 8°C. V6i
kimchi ma khéng dwoc cdy mét starter, thi cAn 10 ngay dé
dén dwoc tinh trang chin tdi wu; ngwoc lai, toan bd chd mau
kimchi dwoc cdy starter chi can 4 ngay la dat dwoc trang
thai chin t8i wu. Tuy nhién, méc du rd rang 1a coé thé rat
ngan dwoc thdi gian dé dat dén tinh trang chin tbi wu,
nhwng viéc phat trién cac cdng nghé dé gitr chat lwong
kimchi 1au dai sau khi dat dén giai doan chin t&i wu théng
qua viéc 1én men nhanh chéng van chwa dwoc can nhac
xem xét.
Kéo dai han str dung

Mé&c du Leuconostoc |& mét gidng chiém wu thé ban dau,
nhwng né cé nhwoc didm 1a dung lam mét starter thi ¢6 tinh
&ng dung thap do kha n&ng khang axit kém. Do d6, dé bu
cho khiém khuyét nay, cac chang cé tinh khang axit da
dwoc chon, hay tinh khang axit @& dwoc gia tang théng qua
sy dot bién, theo do cai thién kha naéng trng dung cla ching
nay khi ding lam starter. Khang axit c6 thé gitp duy tri vai
trd cla cac starters trong khi Ién men kimchi, b&i vi kimchi
cudi cuing dat dén tinh trang héa chua (pH khoang 4.0). M6t
sb nghién ctvu da chi ra rdng 1&én men kimchi hoan tat voi
diém sb danh gia cdm giac cao hon, va trc ché tang trwdng
cta Lactobacillus spp. khi cac dot bién khang axit dwoc
ding lam mét starter, goép phan kéo dai han s dung cla
kimchi va tang cac dac tinh cdm giac. Do pH thap l1a didu
kién han ché s sinh sdi clia Leu. mesenteroides trong lén
men kimchi; cé thé khac phuc han ché nay béng cach ding
cac chung vi sinh dét bién khang axit thu dwoc qua xi ly
nitrosoguanidine, nhi*ng chiing ma c6 thé ting sinh & d6 pH
thap (khodng pH 4.0). Kimchi da cdy chdng dot bién M-10
dwoc danh gia tréi hon vé cadm giac va c6 giai doan chin tdi
wu kéo dai khi 1én men & 10°C. Cac ching dot bién khang
axit adipic Leu. mesenteroides va Leu. paramesenteroides,
vé&i axit adipic, da dwoc ding dé& 4p ché tang sinh cla cac vi
sinh vat gay chua héa trong khi Ién men kimchi, tang cwong
d&c tinh cdm quan va kéo dai han st dung clGa san pham
kimchi mét cach hiéu qua.

NAm men (yeast) xuét hién & cac giai doan I1én men vé sau
c6 thé san xudt nhiéu enzymes lam mém mo, gdm
polygalacturonase, ma hdy hoai cac chat pectic va nhivng
cAu trac khac trong cAc md cai thao va ch céi lam gidm chét
Iwgng kimchi. Leu. mesenteroides LK93 ma cé cac hoat tinh
khang vi sinh vat va khang ndm cho thay kha nang Gc ché
sinh sdi nAm men tao mang. Tuy nhién, cac loai nam men,
ma dung axit axetic va lactic lam ngudn carbon, ciing da
dwoc dung lam céac starter cultures dé giam sé lwong Ion
cac axit hiru co' bj gidi phéng quéa nhiéu trong cac giai doan
lén men kimchi. Két qud nay cho thay
Saccharomyces spp. kéo dai han st dung cla kimchi bang

sau cula

cach giam san xuét cac axit hiru co va tdng hwong vi tuoi
ngon cla kimchi. Hon nia, viéc dwa vao ddng thdi ca ndm
men va ching dét bién khang axit Leu. mesenteroides M-
100 c6 thé c6 tac dung cong hop trén phwong dién lam
cham chua héa kimchi nh& gidi phéng it axit lactic, kéo dai
han str dung ctia kimchi b&ng cach gidm néng do axit lactic
va axit acetic nh& Saccharomyces fermentati, va cai thién
kha n&ng chap nhan tong thé dbi v&i cac dac tinh cam quan
clia kimchi.

Nhiéu nghién ctru da tim hiéu kha ndng (rng dung cla cac
ching vi sinh san xuét bacteriocin vé&i tw cach la starters
trong kimchi. Nhirng nghién ctru nay da cha yéu tap trung
vao viéc kéo dai giai doan chin ti wu bang cach (rc ché cac
vi sinh vat lam chua héa kimchi hay kiém h@m céc vi sinh
vat c6 hai ma cé thé nhidm vao qué trinh Ién men kimchi
ban diu. Cac nd lyc dé& kéo dai han st dung cua kimchi da
dwoc cb gang thuc hién théng qua dung cac LAB san xuat
bacteriocin d& (rc ché Lb. plantarum. Ngoai ra, viéc thanh
cong kéo dai han str dung kimchi cling dwoc bdo céo la do
st dung chiing Enterococcus sp. san xuét bacteriocin phan
lap tr kimchi lam mét starter. Tuy nhién, viéc st dung
Enterococcus lam mét starter dwgc xem la khéng thich hop
do van dé an toan, vi nhitng vi khuan nay gép phan lam néi
lén tinh trang khang thudc. Hon niva, d& dinh danh duogc
Leu. mesenteroides va Leu. Citreum san xuat bacteriocin,
nhitng vi sinh (rc ché tang sinh Lb. plantarum, va da lam
sang té cac dac diém san sinh bacteriocin cla ching. Trong
sb nhitrng vi khudn nay, viéc 4p dung Leu. citreum GJ7 lam
mot starter culture trong kimchi d& dan dén gia téng cac déc
tinh cdm quan va kéo dai han st dung. Leu. citreum GJ7
cling da dwoc chirng minh 1am Grc ché tang sinh khuén
Escherichia coli va vi khudn gram-am trong khi lén men
kimchi. Bén canh do6, cac LAB san xuat bacteriocin, loai
Leuconostoc va Weissella, ma gidi phéng cac chat khang
khuan phi protein c6 tac dung (¢ ché Lb. sakei, mét trong
nhirng vi khuin LAB dbdi dao nhét trong kimchi chin quéa, da
dwoc phan lap ra d& ng dung trong twong lai voi tw cach 13
starter cultures trong Ién men kimchi.
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Trong mét nghién ctu gan day, Lc. lactis, ma cé hoat tinh
khang khuan chéng cac khudn lién quan dén tinh axit héa
qua mirc cta kimchi, gdm Lb. plantarum, P. pentosaceus,
va Lb. sakei, dwgc ching minh la c6 tiém nang lam mot
starter culture d& kéo dai han st dung ctia kimchi.

Tang tac dung chirc nang

Dé thac ddy céc thudc tinh chirc nang cua kimchi, nhigu
nha nghién ctu da tim hiéu viéc s& dung starter cultures
dung cho kimchi. M6t sé nghién ctru da cho thay viéc cay
céc starter cultures vao kimchi cé thé dem lai nhitng ich lgi
cho strc khée thong qua viéc gia tang cac hoat tinh khang
ung thw va chéng oxi héa. Starter cultures gidi phéng GABA
va cac chét chéng béo phi ciing da dugc stv dung. Mot sé
LAB phan lap t kimchi cling da dwgc chirng minh c6 kha
nang xuc tac qua trinh tach carboxyl clia glutamate, giai
phéng san pham cubi cing 1a GABA va CO.. W. koreensis
OK1-6 phan lap tr kimchi thé hién kha nang san xuat
ornithine vwot trdi va hidéu qua cao trong viéc Ge ché tich Ity
lipid néi bao khi biét héa cac adipocyte. Hon nira, kimchi
dwoc 1én men bang Leu. kimchi GJ2 cho thdy tac dung ha
cholesterol & chudt dwoc cho &n ubng nhiéu chat béo va
nhiéu cholesterol.

Bifidobacterium spp. dwoc dung dé ting tac dung chirc
nang cda kimchi vi khd nang séng sét cta ching trong khi
I&n men, méc du c6 nhivng yéu td ngén can sy chi phéi clia
nhirng vi khun nay trong qué trinh 1én men kimchi.

Mét chién lwgc méi khai thac phan (rng enzyme cla
starter cultures dd dwoc d& xuit d& ting san xuét
oligosaccharide va duy tri mirc d6 vi ngot thich hgp cla
kimchi. Vi khuén LAB Leu. citreum KACC 91035, ma biéu
hién cac glycosyltransferases hoat tinh cao, da dwoc dung
dé tdng hop céc oligosaccharides co lgi trong kimchi. Ngoai
ra, viéc bd sung td hop sucrose-maltose, véi tw cach la chat
cho va chat nhan, vao starter culture da dwoc chirng minh
I& dem lai mirc d6 vi ngot thich hop bang cach gidi phong
fructose va ngan nglra tdng hop polymer bét lgi théng qua
san sinh isomaltooligosaccharide.

C6 nhiéu bang chirng chirng minh cho nhirng ich loi stic
khée tidm nang cla viéc dung cac starter cultures; tuy
nhién, nhirng nghién ctru nay chd yéu dwoc thwe hién bang
céach dung trong nhitng md hinh chudt hay vitro. Do d6, can
c6 cac thtr nghiém Iam sang dé xac dinh liéu nhitng két qua
nghién ctru nay co6 thé ap dung cho con ngwdi dwoc hay
khoéng.

Nong do chéat cdy ban dau va giam sat starter
cultures

Nhiéu the vi sinh vat khac nhau tén tai trong cac nguyén
lidu séng va giai doan Ién men ban dau. Mét dac diém quan
trong ctia mot starter culture 1a kha néng chi phdi ctia né dbi
v&i cac vi sinh vat vén cé trong cac nguyén liéu séng.
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Diéu nay phu thudc vao viéc tang sinh nhanh chéng duwéi
céac diéu kién lén men va/hoac kha ndng san sinh cac chat
déi khang, nhw 1a bacteriocin. S lweng vi khudn cdy vao
ban dau 1a mét yéu té quan trong trong viéc xac dinh liéu
nhirng starters d6 c6 thé chi phdi méi trwdng 1én men dwoc
hay khong. Thwc vay, da sb cac nghién ctvu da khao sat cac
starter cultures c6 nhiéu starter (7-8 log CFU/g) hon 100 lan
béng sb lwong LAB ban dau (4-5 log CFU/g) thwdng cé mét
trong nhitng giai doan san xuét kimchi ban dau. Ngoai ra,
ndng d6 chét cay ban dau cla céc starters kimchi duwgc cho
la mét yéu t6 quyét dinh anh hwdng dén viéc san xuét gia
don vi va cac tac dong déi véi 1én men kimchi. Tuy nhién,
nhitng yéu té nay van chua dwoc miéu ta ré rang. Do do,
can c6 thém nghién clru d& xac dinh ndng do cay starters
kimchi t6i wu va dé giam sb lwong vi sinh vat ban dau trong
céac nguyén liéu séng lam kimchi.

Khi cy starter cultures, ching thwéng 1an 16n véi vi sinh
vat dia phwong cé trong cac nguyén liéu séng. D& lam rd
hon sw tang trwdng cla starter kimchi va d& du doan truéc
sw chi phdi cia starter trong khi [én men, cin phai giam sat
starter d6 trong hé tw nhién hodc hé da dwoc cay. S tang
sinh clia céc starter cultures da dwoc theo ddi bang dém sb
té bao, soi kinh hién vi, va cac k§ thuat phan t& nhw la PCR-
DGGE, tich hop gien ngéu nhién dung cac gien nhay
(transposon), gidi ma trinh tw bang tdng hop ma vach, va
PCR véi cac bd mdi chuyén biét (specific primer sets) (Bang
2). Tuy nhién, kh6é ma phan biét dwoc starter cultures v&i hé
vi sinh vat tw nhién trong kimchi vi cac chldng phan lap tw
kimchi dién hinh dwoc dung lam starter cultures. A
Leuconostoc ddt bién duwoc tao ra bang céch tich hop bd
gien gian tiép gien nhay (transposon-mediated genomic
integration) cua gien khang chloramphenicol (& meo) da
dwoc chirng minh 1a hiru ich trong viéc theo déi tang sinh
cla chdng starter. Dya trén nhirng nghién ctru trwée day,
c6 thé sé can phai thiét 1ap mét phwong phap chuén héa dé
xac dinh sé lwong starter culture nham giam sat sv sinh sbi
va sdng sét ctia chiing mét cach hiéu qua.

Tién x& ly cac nguyén liéu Kimchi

Quan thé céac vi sinh vat c6 mat trong cac nguyén liéu
sbng la yéu t6 quan trong trong viéc dinh danh dién thé hé vi
sinh vat dia phwong trong kimchi, b&i 1€ kimchi nhin chung
dwoc ché bién bang qua trinh 1&n men tw nhién ma khéng
c6 bat cv quy trinh tiét tring nao. Do do, can gidm sé lwong
vi sinh vat ban dau trong nguyén liéu séng dé téi da hoa
hiéu suét va duy tri hoat déng cua starter cultures bd sung
vao qua trinh 1én men kimchi. Nhw vay, viéc xt ly trwwdc cac
nguyén liéu sbng dé giam sé lwgng cac vi sinh vat ban dau
c6 thé anh hwéng Ién dén cac dédc diém clha san phdm, dac
biét khi c6 dung starter cultures.
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Bang 2. Nong dd chét cAy ban dau va giam sét starter cultures dwoc dung dé& 1én men kimchi.

Loai kimchi

Starter cultures

SL LAB ban dau

Kiém soét kimchi

/Starter kimchi

Phwong phap giam sat

Kim chi céi thao

Kim chi céi thao

Kim chi céi thao

Kim chi céi thao

Kim chi céi thao

Kimchi cai thdo & cu cai

Kim chi cai thao

Dongchimi

Leu. mesenteroides DRC

Leu. citreum GJ7
Lb. plantarum PL62
Leu. citreum GJ7
Leu. citreum KM20/

Lb. plantarum KCTC 3099

Leu. mesenteroides B1

Leu. mesenteroides LK93

Leu. citreum KACC 91035

4.2 log CFU/mI
7.6 log CFU/mI
4.0 x 10® CFU/m|
1.8 x 108 CFU/mI
3.43 log CFU/mlI
7.50 log CFU/mlI
5 log CFU/mI
4~4.5 log CFU/m|

7 log CFU/g

3.63 log CFU/mI
7.85 log CFU/mlI
5 log CFU/mI
7 log CFU/mI

Phwong phap tich hop gien ngau nhién
Soi kinh hién vi &
API 50CHL kit PCR

PCR dung cép mdi chuyén biét
IDGGE

Soi kinh hién vi

API 50CHL kit PCR

Dém sb vi sinh vat diing méi trwdng

Giai ma trinh tw béng tdng hop ma vach

Giai ma trinh tw 16S rADN

Phan tich PCR-DGGE

Tuy nhién, hdu hét cac nghién ctu didu tra viéc giam sbé
lwong céc vi sinh vat ban ddu trong nguyén liéu sbng da
dwoc tién hanh dé& cai thien d6 an toan va han s dung
kimchi hon 1a dé& 4p dung starter culture. Vi du, nhitng vi
sinh vat trén cac nguyén liéu sdng gay 6 nhiém c6 thé giam
duwoc dang ké bang ozone (t6i da 6 ppm) hay chiéu xa
gamma (t6i da 5 kGy) ma khéng tac dong dén ham lwong
dwdng chat, va kimchi lam tir cac nguyén liéu da qua sat
trung cho thdy it thay déi vé& phwong dién quan thé vi sinh
vat nhwng biéu hién thdi gian bao quan 1au hon. That khéng
may la nhirtng phwong phap nay khéng dap ¢ng nhirng tiéu
chuén tiéu dung vé an toan thwc phdm va chwa dwoc s
dung réng réi trong nganh céng nghiép thuc pham.

Viéc bd sung starter cultures hén hop gém Leu. citreum
va Lb. plantarum vao cai thdo muéi tiét tring dwoc chirng
minh la 1am t&ng dang ké sb lvong LAB, va nhirng dac diém
Ién men dwoc chi ra la gibng véi dac diém cia kimchi 1&én
men tw nhién. Tuy nhién, vi da sé cac nguyén liéu séng dé&u
d& bi anh huéng bdi nhiét do, can c6 thém nghién ctru vé
cac cdng nghé méi nhdm gidm sbé lwong vi sinh ban dau
trong nguyén liéu sbng dé dung cac starter cultures hiéu
qua hon.

Danh gia dé an toan cua starter cultures
BAt k& tAm quan trong cla viéc tién hanh danh gia do an
toan trwde khi 4p dung céac starters vao kimchi thwong mai,

cac danh gia v& do an toan hiém khi dwoc thyc hién trong
cac nghién ctru vé& phat trién starter kimchi.

J. Microbiol. Biotechnol.

Trong mét trong hai nghién ctru v& cha dé nay dwoc cong
bd cho dén nay, Leu. mesenteroides K2M5 va Lb. sakei
K5M3, ca hai ching nay dwgc dung lam starters kimchi,
khéng biéu hién cac d&c diém c6 hai, nhw 1a tan huyét beta
(g-hemolysis), hinh thanh amoniac va indole, va hoéa I6ng
gelatin, va khong thé hién hoat tinh ctia mét sb enzyme gay
hai, bao gdm phenylalanine deaminase, g-glucuronidase, g-

glucosidase, 7«-dehydroxylase, va nitroreductase. Ngoai ra,
mot nghién clru gan day da danh gia kha ndng khang sinh
va san sinh amine ngudn gbc sinh vat cGa ching
Lactobacillus spp. phéan lap ttr kimchi.

Gan day, nhiéu nghién ctu da ghi nhan két qua giai ma
tron ven bd gien cta nhidu LAB phan lap tir kimchi (Bang
3). Nhitng két qua nay sé dem lai nhan thirc vé cac thudc
tinh an toan kiéu gien lién quan dén s& hiru cac gien khang
sinh va céac gien san sinh doc t6.

San xuét dai tra starter cultures dung cho
kimchi

Can san xuat quy mé Ién dé& &ng dung starter cultures
dung cho kimchi vao céng nghiép, va can cé nhidu ky thuat
trinh bay dé phan phdi 6n dinh. Quy trinh c&y ngudn giéng
kh&i déng, chon lwa cac chat bao vé va kj thuat én dinh
héa la cac bién sb quan trong. San xuét sinh khéi théng
thwerng theo sau & qué trinh &n dinh héa cac té bao béng
c6 d&c cryo va sy lanh. D& ting kha nang séng sét clia cac
LAB da sy déng, vo sb cac chat bao vé da duwoc st dung.
So vé&i stra gdy, 10% tdi bam min nhuy@n cho thay hiéu
qua bao vé cryo thich hop.
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Bang 3. B&c trwng trinh tw gien cla vi khuén axit lactic phan 1ap tir kimchi

S6 dang ky Ngan hang

Gien/GenBank Kich c& NST/ Chromosome Ham lwgng GC .
Chuing/Strains Accession No. size (Mb) (%) Nam xuat ban

Leu. citreum KM20 DQ489736 1.80 39.0 2008
Leu. kimchii IMSNU11154 CP001758 2.01 379 2010
Leu. argentinum KCTC 3773 AEGQ00000000 1.72 429 2010
Lb. plantarum ST-IlI CP002222 3.25 445 2011
Leu. fallax KCTC 3537 AEIZ00000000 1.64 37.5 2011
W. cibaria KACC 11862 AEKT01000000 2011
Leu. gelidum KCTC 3527 AEMIO0000000 2011
Lb. coryniformis subsp. coryniformis KCTC 3167 AELK00000000 2.96 428 2011
Lb. animalis KCTC 3501 AEOF00000000 1.88 41.1 2011
Leu. inhae KCTC 3774 AEMJ00000000 2011
Lb. farciminis KCTC 3681 AEOTO00000000 2.50 36.4 2011
W. koreensis KACC 15510 CP002899 1.42 355 2011
Leu. kimchii strain C2 CP002898 1.88 37.9 2011
Chung Leu. mesenteroides subsp. mesenteroides J18 CP003101 1.90 37.8 2012
W. koreensis KCTC 3621T AKGG00000000 1.73 355 2012
Leu. gelidum JB7 CP003839 1.89 36.68 2012
Leu. carnosum JB16 CP003851 1.64 37.24 2012
P. pentosaceus SL4 CP006854 1.79 37.3 2013
Lb. plantarum Wikim18 JMEL00000000 3.35 44.3 2014

M&i day, khd ndng sbng sét ciia LAB sdy déng, gdbm W.
cibaria, Lb. plantarum, Lb. sakei, va Leu. citreum, da dwoc
danh gia bang cac chét bao vé loai thwc pham (vi du stra
gay, dich chiét nAm men/yeast extract, bot dau twong, va
trihaloza). B6t dau twong dwgc chirtng minh la cé ich nhét
trong cac chéat bao vé dwoc nghién ciru, duy tri xap xi 90%
kha ndng sbng sét clia cac LAB trong qua trinh sy déng
lanh.

D& cung cép starter cultures cho cac nha may kimchi voi
murc chi phi thap, cac quy trinh nuéi cdy LAB ding méi
treong MFL chia chiét xuat cai thdo, maltose, dich chiét
ndm men, va mudi vé co da dwoc tim hiéu. S lvgng Leu.
citreum GR1 dwoc nudi trong moéi trwdng MFL cao hon 2,2
I&n so vé&i sb lwong thu dwoc trong moi trwong MRS tiéu
chuén. Ngoai ra, kha nang chéng mét can bang cla Leu.
mesenteroides c6 thé dwoc cai thién béng viéc nudi trong
méi trwérng MRS cé bd sung glutathione, chat tham gia vao
kha nang khang axit, chéng oxi hoa va chdng mat can bang
thadm thau.

L&i két va trién vong twong lai

Dé c6 thé dap ng dwoc nhu clu kimchi dang téng trén
toan cau, can phat trién cac phwong phap xac thwe dem lai
san phadm chét lwgng cao va dn dinh. Phwong thire ly twéng
nhét bao gdm cAy starter cultures da duwoc t6i wu hoa va
kiém soat qué trinh 1én men.

Pa sb kimchi san xuét thwong mai van dwa vao lén men tw
nhién; tuy nhién, kha ning vé& sau st dung starter cultures
da tré nén thu hat ddi véi nganh cong nghiép nay hon nhe
c6 nhirng tién bd trong cac déc diém cdm quan, d6 an toan,
ich loi déi v&i strc khde va han str dung cdia kimchi.

Mot sb starter cultures dung cho kimchi da dwoc chirng
minh c6 kha nang Grc ché cac vi sinh vat lién quan dén viéc
kimchi bi chin qua va cac mam bénh lién quan dén thuc
phém. Hon nira, starter cultures da dwoc chi ra 1a san xuét
duoc axit lactic, axit acetic, va mannitol tir dwong ty do
nhiéu hon nhiéu trong giai doan 1én men ban dau, két qua
lam gia tbc qué trinh [én men.

Bén canh d6, nhidu nghién ctru da két luan réng kimchi
dwoc cly starter cultures cé céc thudc tinh tang cwong strc
khée tét hon nhw la chdng oxi héa, chéng ung thw va hiéu
quéd chéng béo phi, so véi kimchi théng thwerng. Kimchi
dung starter ciing san xuét nhiéu oligosaccharides va GABA
hon. Tuy nhién, mét sé nghién ctru da chi ra réng viéc st
dung starter cultures cting lién quan dén kha ndng kiém soat
khéng tron ven toan bé qua trinh 1én men kimchi; nhirng
nghién ctru nay nhin chung dwoc thyc hién trong théoi gian
ngén; tirc 1a khong da 1au d& danh gia dwoc kha nang kéo
dai han st dung cta kimchi.
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Hién tai, d& sdn c6 cha cac chudi bd gien cta nhiéu vi
sinh vat cling da cho phép cac nha nghién clru nhanh
chéng phan biét dwoc tac dung chuyén héa cda nhirng
ching cu thé. Thuc té thi, nhitng bd gien da dwoc giai ma
ctia nhiéu LAB phan lap tir kimchi hién dang cé sén va c6
th& cung cip thong tin hitu ich d& t6i wu hoa starter
cultures.

Mé&c du nhidu nghién ctru da tim hiéu viéc st dung starter
cultures vao Ién men kimchi, béc tranh rd rang vé kha néng
&ng dung cla phwong phap nay van chwa ndi lén tron ven.
Thuc té thi, mot sé starter cultures thuc sy dang dwoc st
dung trong san xuét kimchi céng nghiép, va mét sé van dé
thwe t& van t6n tai can dwoc gidi quyét dé tang chét lwong
cta loai kimchi dung starter cultures. Nhirng van dé trong
san xuat kimchi thwong mai s dung starters gém (i) thiéu
nhiéu loai starter cultures d& dwgc thwong mai héa, (i) ting
gia don vi clia san xuét kimchi do bd sung starter, (iii) thiéu
cac nguyén tac hwéng dan danh gia do an toan cla starter
cultures dung cho kimchi, va (iv) thiéu cac phwong phap
tién tién dé gidam sbé lwong vi sinh vat ban dau trong céac
nguyén liéu séng. Bén canh do, can c6 thém nghién ctu vé
cac twong tac gitva thé thuc khudn va vat chd (phage-host
interaction) dé& danh gia sw déng gop cla dién thé LAB (LAB
succession) vao qué trinh 1&n men kimchi, didu nay co thé
hé tre ti wu hoéa giai doan bdo quan va ngan ngtra tinh
trang chin qua cla kimchi, tao diéu kién phét trién starter
cultures kimchi khang thwe khuén thé.

Hién thei, san xuét kimchi nha may quy méd céng nghiép
da gia téng so v&i san xuét kimchi lam tai nha. Do d6, sé
can c6 thém nd luc nghién ctru dé gia tbc cac cai tién trong
chét lwgng kimchi, dic biét 1a trong bdi canh san xuét quy
mé cdng nghiép. Do d6, nghién ctru vé starter cultures dung
cho kimchi nén cé muc tiéu la dé& giadi quyét nhitng van dé
nay.

Loi cam on )

Nghién ciru nay dwoc hd tro bdi chwong trinh phat trién
c6éng nghé thwc phdm gia tri gia tang cao, thuéc Bd nong
nghiép, lvong thuc va néng thén Han Quéc (Ministry of
Agriculture, Food and Rural Affairs) va dwgc cdp phép
nghién ctu b&i Vién nghién ctu Kimchi thé gi¢i (World
Instute of Kimchi).
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