TAP CHi CONG THUONG

NGHIEN CcUU CHE BIEN
KIM CHI CAI THAO CHUA HAM LUQONG
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TOM TAT:

Nghién ctiu dugc thuc hién nhiim tao ra sin phdm kim chi cai thdo chita ham lugng probiotics

(Lactobaciullus) va do gion cao. Qué trinh nghién ctfu dua trén cd s& khio sat mot s6 y&u to anh

hudng d&n chat lugng san pham kim chi c3i thio nhu ty 1& mudi dem uép, nhiét d6 w6p mudi va

nhiét do 1&én men. K&t qua nghién citu cho thdy ty 1& mudi dem uSp va nhiét do uép mudi toi uu la
5% mudi va 25°C véi do gion dat duge 3125,33N va ham lugng probiotics 1a 6,6.10'° CFU/gam.
Bén canh d6, nhiét do 1én men t&i vu dudc chon 1a 15°C véi do gion dat duge 1a 3230,27N va ham

lugng probiotics 1a 4,4.10'° CFU/gam.

T khéa: kim chi cdi thdo, rau qud mudi chua, probiotics, Lactobaciullus, dd gion.

1.bat van dé

T nim 2019 dé€n nay, tinh hinh dich bénh
Covid-19 di€n bi€n phic tap cé trong nudc va thé
gi6i da lam dit gdy cdc chudi cung tng - tiéu thu
ndng sin, 4nh hudng truc ti€p d€n tinh hinh sin
Xudt, tiéu thu, xuit khiu ndng sin cla nudc ta,
dic biét 12 nong sdn tudi. Do d6, van dé dit ra
hién nay la phdi da dang héa, ning cao gid tri
ndng sdn, gidm nhitng tdc dong tiéu cuc dén doi
song ngudi ndng dan.

Mot trong nhitng phuong phap bdo quan rau ci
an toan va lau d&i nha't 12 mudi chua. Rau ci dugc

mudi chua thanh dua chua (ki€u truyén thdng cia
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ngudi Viét) hoic mudi chua thanh kim chi (ki€u
truyén thong clia ngudi Han Qudc), ndng d6 mudi
cao trong dung dich mudi sé& trc ché cdc vi sinh vat
c6 hai, ddng thdi tao diéu kién thuin 1gi cho mot
s6 ching vi khuadn c6 1di phat trién, chii y&u 1a vi
khu&n 1én men lactic. Cdc vi khuin nay s dung
dudng trong rau cu tudi va tao ra acid lactic c6
chitc ning bdo vé rau cli khdi bi hu hdng, dong
thdi tao vi chua diu. Khi rau ci da dat d&€n ngudng
pH thich hop, c6 thé cho vao 1o sach va giit § nhiét
dd 3-10°C trong it nhat 4-5 thang [2].

Trong cédc loai rau cti 1én men ty nhién, thi kim

chi 12 mot trong nhitng sidn phim dugc va chudng
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nhat hién nay. Kim chi 13 sin phim lén men
truyén thong nhd vi khuin Lactic, ma chd yéu 13
Lactobaciullus, c6 xuit x& tf Hin Quéc [5]. Theo
Tap chi Health (My), kim chi la 1 trong 5 thuc
phiam tSt nha't the gidi, v6i ham lugng vitamin va
probiotics cao, nén ngoai viéc cung cdp dinh
dudng, sdn phdm kim chi con rat ¢6 19i d6i vdi hé
tiéu hoa [6].

J Vviét Nam, nhitng nghién citu sdn pham kim
chi gan day dat dugc nhitng budc ti€n dang k& va
dudc coi 1a mdt trong nhitng bién phdp da dang
sdn phAm ndng nghiép thanh cong, gitip nang cao
stic tiéu thy nong sdn cho ngudi nong dan. Tuy
nhién, vé chat lugng thi chua thé canh tranh vé6i
kim chi Hin Qudc, nén phin 16n chi tiéu thuy trong
nudc. VAn dé dit ra cAn nhitng nghién ciu
chuyén sau d€ ning cao chit lugng san pham, di
sitc canh tranh va hudng d€n viéc xuat khdu mit
hang nay.

D&i véi sdn phadm kim chi, 3 chi tiéu quan trong
gdm: cdm quan, vi sinh va dinh dudng s& quyét
dinh chat lugng chung [4]. Trong d6, chi tiéu cdm
quan vé do gion, ham lugng Probiotics thudc chi
tiéu vi sinh 12 cdc van dé kim chi Viét Nam cin
nghién cttu thém d€ nang cao cha't lugng.

Xuit phdt tir nhitng vdn dé trén, véi mong
mudn da dang héa va ning cao gid tri sin phim
ch& bién tir rau qud, nghién cttu dudc thuc hién
nhim khdo sdt mot s6 y&u t6 dnh hudng d&én do
gion va ham lugng probiotics trong quy trinh ché
bi€n kim chi cai thdo, nhim ché& bi€n ra sdn phdm
kim chi cdi thdo c6 dd gidon va ham lugng
probiotics cao.

2. Cd'sé 1y thuyét

Mudi in 12 mot nguyén liéu khong thé thi€u
trong quy trinh ché& bi&€n kim chi, ngoai viéc tao vi
min, mudi c¢é tic dung tao ra 4p sudt thim thiu,
giy co nguyén sinh, ic ch€ hoat dong song clia vi
sinh vat § ndng do tir 2 - 4% va ndng do mudi cang
cao thi kh3 niing c ché vi sinh vat hoat dong cang
16n va gidm dugc sy giy hai. Riéng vi khuin lactic
chiu dudc ndng d mudi cao hon 5 - 7%, cho nén
c6 thé tiéu diét dugc mot sd vi sinh vat khong

mong mudn. Néu ndng dd mudi cao trén 15% thi
tdt cd cdc vi sinh vat déukhdng hoat dong dugc.
Khi d6, sin phaAm khong phai 12 mudi chua ma 1a
mudi min. Trong thuc t&, ty 18 mudi sit dung cho
mudi chua thudng 1a 3 - 5% hoiic dung dich nudc
mudi 6 - 10%. Bén canh d6, mudi in c6 tic dung
tich mot phadn nudc trong nguyén liéu, 1am mot
lugng 16n nudc ty do tich ra khdi cdc cdc mao
quan va trong t&€ bao di ra ngoai, lam ting do déo
dai ctia cdu triic cda nguyén liéu. Nhd dé, qua
trinh 1&én men lactic x4y ra va san phim cé huong
vi thom ngon [2].

Trong 1&€n men kim chi, Lactobacillus 1a nhém
vi khudn Lactic tham gia vao qud trinh 1én men
chinh. Trong qud trinh 1€n men, Lactobacillus s
dung dudng tir rau ci lam nguyén liéu cho qud
trinh 1€n men, tao ra acid lactic, dﬁng thdi tao ra
cdc chat chdng vi khudn khac nhau nhu diacetyl,
acid hitu cd, hydrogen peroxide va cdc
bacteriocin, ¢6 tdc dung ngin chin sy xuét hién
va phdt trién cda cdc vi khuidn giy bénh. Bén
canh cdc dic di€m vira néu trén, mot s6 loai
Lactobacillus con ¢6 nhitng déc tinh riéng t5t cho
hé tiéu héa va dudc ing dung rdng rii trong viéc
chita tri mdt s& bénh 1y. Chinh vi nhitng 1y do d6
ma Lactobacillus trong kim chi c¢6 day di cdc yéu
ciu ctia mdt chiing probiotics [3].

Ngoai ra, nhiét do 12 mot trong nhitng yé&u t&
dnh hudng rat 16n d&€n qud trinh 1én men kim chi.
Mic du vi khuén lactic ¢6 2 loai wa 4m 20°C-40°C
va ua nhiét 40°C-50°C, nhung nhém tham gia
trong qud trinh 1én men kim chi 13 nhém vi khuan
lactic hoat ddng trong khodng nhiét d6 15°C-
40°C. Qud trinh 1én men lactic xdy ra ¢ nhiét d6
t8i thich 25°C-40°C va & nhiét dd nay cdc loai vi
sinh vdt khdc cling hoat ddng manh. Vi vay,
trong thuc t&€ thudng ti€n hanh & diéu kién nhiét
dd 15°C-20°C d€ han ché& hoat dong cda céc vi
sinh vat khong mong muén [3]. Bén canh do,
theo k€t qud nghién cttu cia Vin Qudc Thanh
Thiy va cong sy (2006), qud trinh 1én men rau
qui & nhiét do thap con gitp sdn phadm giit dugc
cau tric tot hon [2].
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3. Phuong phap nghién citu

3.1. Phuong phdp nghién cviiu

Thu nhdn mdu: Nguyén liéu cdi thdo, cidc phu
liéu dudc tuyén chon va mua & siéu thi CoopMart
Rach Sdi, Kién Giang, c¢6 xuit xi rd rang, dim
bdo an toan vé sinh thu'c phdm, cAm quan t&t. TAt
cd cdc ndi dung nghién ctu st dung nguyén liéu,
phu liéu cung chiing loai.

Khdo sdt dnh hudng cia ty 1& mudi (so vdi
nguyén liéu cdi thdo) va nhiét dé wép mudi: céi
thdo sau khi dudc tuyén chon sé& dugc lam sach va
Xt 1y so bd. Sau d6 dugc uép mudi vé6i cdc ty 1é
khdo st 1a 1%, 3%, 5%, 7% & cac nhiét do khdo
sat1an lugt 1a 5°C, 15°C, 25°C va 30°C trong 3 gid
r6i riva sach, d€ rdo, bd sung sot da chuin bi sin.
Maiu sau khi dugc bd sung s6t dude G & nhiét do
20°C d@€ 1én men cho dé&n khi dat pH = 4. San
phim dugc ki€m tra dd gion va ham lugng
probiotics (Lactobacillus). Chon miu c6 ty 1é&
mudi va nhiét do u6p mudi t8i wu v6i do gion va
ham lugng probiotics cao nhit d€ ti€n hanh khio
sdt anh hudng ctia nhiét dd 1én men.

Khdo sdt dnh hudng ciia nhiét do 1én men: céi
thdo sau khi dugc tuyén chon sé& dugc lam sach
va xt ly sd bd. Sau d6, u6p mudi vé6i ty 1€ mudi
va nhiét do uép mudi t6i wu & thi nghiém trén
trong 3 gid rdi rita sach, d€ rdo, bd sung sot.
M4iu sau khi dugc bé sung sdt dude 4 & cdc mic
nhiét do khdo sat 1an lugt 1a 5°C, 15°C, 25°C va
30°C @€ 1én men cho dé&n khi dat pH = 4. Sin
phdm dugc ki€m tra do gion va ham lugng
probiotics (Lactobacillus).

3.2. Phuong phdp phdn tich

Xdc dinh d6 gion bing mady do ciu tric CT3-
BROOKFIELD (M¥).

Xéc dinh ham lugng Probiotics (Lactobacillus):
theo TCVN 5522-1991 (Sin phim thyc phim -
Phuong phidp xdc dinh s6 vi khudn chiing
Lactobacillus).

Thong ké, phan tich s6 liéu: st dung phin
mém Excel 2013, R (version 4.2.1) d& tinh todn,
thong ké sd liéu va tinh gid tri dd 1éch chuan STD.
St dung phan mém Statgraphics ki€m dinh gid
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thuyét vé su khic biét trong céc chi tiéu theo doi
biang phuong phap ANOVA.

4. K&t qua va thio luan

4.1. Két qud anh hudng ciia ty l¢ mudi va nhiét
do uép mudi dén dp gion va ham luong probiotics

(i) Anh hudng ciia t3 16 mudi va nhiét A udp
mudi dén dé gion

K&t qua dnh hudng clia ty 1& mudi va nhiét do
uép mudi d€n do gion cda sdn pham kim chi cdi
thdo dugc thé hién § Bang 1.

K&t qua cho thiy c6 5 mau cho k&t qua do gion
cao nhat, d6 1a cic miu uSp mudi & ty 1& va nhiét
dd 3% - 25°C, 5% - 15°C, 5% - 25°C, 7% - 15°C va
7% - 25°C (cu thé 1an lugt 1a 2993 N; 3252,67 N;
3125,33 N; 2924,67 N; 2813 N). Giita 5 miu nay

Bdng 1. Anh hudng clia ty 1& mudi
va nhiét dé udp mudi dén dd giéon

Ty 18 Nhiét do .
mudi (%) | udpmudi (°C) Bogion (N)
5C 559,33 + 837
150C 625,33 + 1413
1%
25:C 684,00 + 967
30:C 459,00 + 93¢
5oC 2004,00 + 453
150C 2595,00 + 206
3%
250C 2993,00  4¢1
30:C 2298 67 + 126%
5C 2364,67 + 2305
150C 352,67 + 1251
5%
25:C 3125,33 + 185'
30:C 1969,00 £ 535°
5C 2332,00 + 2415
150C 202467 + 103¢
7%
25:C 2813,00 + 1351
30:C 2201,00 + 63

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot
cot chi sy sai khdc cé ¥ nghia thong ké (p < 0,05).
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khdng c6 su khéc biét y nghia thong ké, tuy nhién 3
mau 3% - 25°C, 7% - 15°C, 7% - 25°C so v6i miu
3% - 15°C ciing khong c6 su khac biét y nghia
thong ké. Do do, két qud 4nh hudng dén do gion
ctia san phim c6 2 miu dudc chon 1a t8i wu, d6 1a
mau 5% - 15°C va 5% - 25°C, v6i do gion 1an luot 12
3252,67 Nva 3125,33 N.

D3 véi tJ 16 mudi 3%, 5%, 7% cho k&t qua do
gion kha cao va khong c6 sy khiac biét y nghia
thong ké&. Tuy nhién, khi st dung ty 1& mudi 1%,
do gion gidm xudng ding ké va khdc biét ¢6 y
nghia thong ké v6i cdc miu c6 ty 1& mudi 3%, 5%,
7%. Piéu nay dudc gidi thich do mudi dn cé tic
dung tdch mdt phan nuée tv do trong cdi thio, lam
mot lugng 16n nude tdch ra khdi cdc mao quan va
trong t&€ bao di ra ngoai, 1am ting d6 déo dai clia
cu tric nguyén li¢u. Khi st dung ty 1& mudi thap,
lugng nudc ty do tich ra khoi nguyén liéu it, ham
lugng nude ty do trong ciy cdi con nhiéu, chua
ddm bédo cau tric déo dai ctia t€ bao bén trong cay
céi thdo. Hon nita, véi ty 1& mudi 1% ciing chua di
diéu kién e ch€ cdc vi sinh vat hoai sinh ton tai
trong nguyén liéu, 1am cho c4u tric tric cda cay
cdi bi phd hiy, gidm do gion, san phadm bi hu
héng. Do d6, cdc miu & ty 1€ mudi 1% sé& khong
cAn phai ki€m tra chi tiéu probiotics.

Bén canh d6, khi st dung nhiét d6 u6p mudi
khac nhau, két qua nghién citu cho thdy c6 4dnh
hudng 16n d&€n d6 gion clia sdn pham, do nhiét do
u6p mudi dnh hudng dén t6c do va ham lugng
nudc tuw do dugc tach ra khdi nguyén liéu, tir d6 sé
dnh hudng tryc ti€p dén qué trinh 1én men va ciu
tric cia san pham. Su thay d6i do gion khd 16n khi
thay ddi nhiét do uép mudi. Khi uép mudi & 5°C,
dd gion cta sdn phdm khi thip nhung khi udp
mudi & 15°C, 25°C, dd gion ting 1én ddng k€ va c6
su khdc biét cé ¥ nghia so v6i cdc mau udp mudi &
nhiét do 5°C. Khi ting nhiét do u6p mudi 1én
30°C, do gion c6 xu huéng gidm xudng thap nhat
va khdc biét c6 ¥y nghia so v6i cic miu u6p mudi &
nhiét do 5°C, 15°C, 25°C.

(ii) Anh hudng ciia 15 16 mudi va nhiét dé udp
mudi dén ham lugng probiotics

Mudi in 12 y&u t& quyét dinh nhat trong viéc tao
moi trudng hoat dong cia hé vi khudn lactic. Ty 1&
mudi di 16n d€ tc ché vi sinh vat khong mong
mudn 1a mot y&u & quyét dinh sy hinh thinh nén
san pham. Né&u ty 1& mudi khong di thi hé vi sinh
vat hoai sinh s& phit trién, lam hu héng sdn phim.
Ngoai ra, vdi ty 1& mudi vira di sé tao diéu kién cho
vi khudn lactic phat trién nhanh, chi€m wu thé va
bdo quan dugc sin phdm. Bén canh d6, nhiét do
udp mudi c6 dnh hudng 16n dén tdc do thoat nudc
va ham lugng nudc ra khdi sdn phdm & giai doan xir
ly nguyén liéu, ham lugng mudi ngdm vao trong cai
thdo, vi viy ma nhiét do 1én men c6 4nh hudng dén
moi trudng 1én men va sy phat trién cla cic vi
khu#n c6 1gi. Tir d6, khi thay ddi ty 1é mudi va nhiét
d6 trong qud trinh u6p mudi s& lam thay d6i mat do
vi khu#n lactic trong san pham.

K&t qua anh hudng cda ty 1&é mudi va nhiét do
udp mudi dé€n ham lugng probiotics clia kim chi
cdi thio dugc thé hién trong Bang 2.

BAng 2. Anh hudng cla ty 1& mudi va nhiét do
udp mudi dén ham lugng probiotics

Ham lugng Nhiét do Ham lugng probiotics
muo6i (%) uGp mudi (°C) (*10"°CFU/gam)
5°C 0,170,122
15°C 2,33+ 1,70abe
3%
25°C 3,80 £ 0,85
30°C 1,74 £1,1520¢
5°C 1,43 +0,95¢qbc
15°C 3,80 + 1,40
5%
25°C 6,60 £ 1,04
30°C 5,90 £ 1,5¢f
5°C 0,78 + 0,502
15°C 3,00 £ 1,900
7%
25°C 3,67 + 1,200
30°C 5,40 £ 1,60%f

Ghi chii: Cdc chit cdi khdc nhau trong cung mot
cot chi su sai khdc cé ¥ nghia thong ké (p < 0,05).
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K&t qud cho thdy c6 3 miu c6 ham lugng
probiotics cao nhat, dé 12 miu s dung ham lugng
mudi va nhiét dd uép mudi 5% - 25°C, 5% - 30°C
va 7% - 30°C v6i ham lugng probiotics 1an lugt 1a
6,60.10" CFU/gam, 5,90.10"° CFU/gam va
5,40.10'° CFU/gam. Giita cdc miu nay khong c6
st khdc biét y nghia thong k&, nhung 2 miu 5% -
30°C va 7% - 30°C ciing khdng c6 sy khic biét y
nghia thong ké véi miu 3% - 25°C, 5% - 15°C va
mau 7% - 25°C. Nhu vay, véi ty 1€ mudi 5% va
nhiét d6 uép mudi 25°C cho ra két qua mat do vi
khudn probiotics cao nhit, cu thé 6,6x10'°
CFU/gam.

Céc miu & cling ty 1& mudi 1% thi sdn phadm bi
hu hdng hoan toan, khong st dung dugc nén mat
do probiotics khdng c6 ¥ nghia nén khong ki€m
tra chi tiéu probiotics § cdc miu nay. P6i véi cdc
miu st dung ty 1& mudi 3% thi mat do probiotics
trung binh thap va khong khdc biét véi miu st
dung ty 1€ mudi 7%. Khi st dung ty 1€ mudi 5%,
mat do probiotics dat cao nhat nhung khong c6 su
khdc biét v6i miu 7%. Piéu nay cho thiy § ty 1é
mudi 5% va 7% cé tic dung e ché dudc cic vi
sinh vat khong mong mudn va kich hoat dugc sy
phét trién clia cdc chling vi sinh vat lactic.

Bén canh dé, mat do vi sinh trong sidn phim
ciing chiu 4nh hudng bdi nhiét do udp mudi. Khi
stt dung nhiét do u6p mudi thap thi khd ning tich
nuéc va thAm mudi vao bén trong nguyén liéu
ciing thap, nhu vay khad ning tc ché& dudc vi sinh
vatla tir bén trong nguyén liéu trong qua trinh 1én
men sé& kém hon. Nghién cttu cho thdy st dung
nhiét do uép mudi 5°C, mat d6 khudn probiotics
s& thap nhat. Cdc miu st dung nhiét do uép mudi
15°C, mat do khuin probiotics ting 1én tudng tu
nhu cdc miu uép mudi & 30°C. K&t qua ciing chi
ra khi u6p mudi & nhiét do 25°C, sin phim dat
dugc ham Iugng probiotics cao nhat, nhung khong
khac biét c6 ¥ nghia so véi u6p mudi & 30°C.

Tur k&t qud phan tich sy 4nh hudng cla ty 1&
mudi va nhiét d uép mudi dén cdc chi tieu do
gion va mat do probiotics, mau st dung ty 1& mudi
5% va nhiét do wép mudi 25°C véi do gion la
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3125,33 N va ham lugng probiotics 1a 6,6x1010
CFU/gam dudc chon dé thuc hién thi nghiém ti€p
theo, khdo sdt dnh hudng ctia nhiét d6 1én men
dé&n do gion va ham lugng probiotics.

4.2. Anh hudng ciia nhié¢t do lén men dén do
gion va ham luong probiotics

(i) Anh huéng ciia nhiét dé 1én men dén do gion

Do gion cta sidn phdm kim chi 14 mot trong
nhitng chi tiéu quyé&t dinh nhat doi v6i su yéu
thich clia ngudi tiéu dung. K&t qua nghién cttu 4nh
hudng nhiét 6 1én men dén do gion clia sdn pham
thé hién 6 Bang 3.

BAng 3. Anh hudng clia nhiét d6 Ién men

dén dé gion

Nhiét 3 Ién men (°C) Py gion (N)
5:C 3052 + 414
150C 3231 +136¢
25°C 2263 + 658
30°C 1213 +90°

Ghi chui: Cdc chit cdi khdc nhau trong ciing mot
Ot chi su sai khdc cé ¥ nghia thong ké (p < 0,05).

Khi st dung nhiét do 1én men 5°C, 15°C miu
thi d6 gion do dudc 1an lugt 1a 3052 N va 3231 N
va khong c6 su khdc biét. Khi sit dung nhiét do
cao hon d€ G 1én men thi sdn phdm c6 chiéu huéng
gidm xudng, cu thé khi G 1én men kim chi & nhiét
dd 25°C thi do gion dat 2263 N, thap hon va khac
biét v6i 4 & mifc nhiét do 15°C. Khi ti€p tuc ting
nhiét d6 G 1én men & mic 30°C, do gion ti€p tuc
gidm xudng (1213 N) va khéc biét v6i cdc miu
3 cdc muc nhiét do con lai. Vi vdy, nhiét do 1én
men thich hgp nhatla 15°C.

(ii) Anh huéng ciia nhiét Ao 1én men dén mat do
vi khudn probiotics:

Vi khuén probiotics trong san phd&m kim chi c6
thé phat trién trong khodng nhiét d6 rong. Pay la
y&u t& quyét dinh gid tri sinh hoc ctia sdn phaim
mudi chua va 13 xu huéng phét trién sin phim
mang lai 1¢i ich cho sitc khde clia ngudi sit dung.

Cu thé két qui nghién cttu v& 4nh hudng cla
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B&ng 4. Anh hudng cla nhiét dé 1én men
dén hém lugng probiotics

Nhiét do [én men Ham lugng probiotics
(°C) (*10'° CFU/gam)
5°C 1,37 +£0.92
15°C 44+0.6°

25°C 5,4 + 1c
30°C 7,07 +£0,8°

Ghi chi: Cdc chit cdi khdc nhau trong ciung mot
cot chi su sai khdc cé Y nghia thong ké (p < 0,05).

nhiét dd 1én men d&én mat do vi khudn probiotics
trong san pham kim chi dudc trinh bay trong Bang 4.

K&t qua cho thay khi ting nhiét do & cdc mic
5°C, 15°C, 25°C, 30°C mat do probiotics trong san
phdm ddng thdi ciing ting 1én. Cu thé, khi 4 1én
men & nhiét dd 30°C, mat do dat 7,07x10'
CFU/gam va khong c6 su khdc biét v4i i 1én men
& nhiét d6 25°C (5,4x10'"° CFU/gam). Khi giam
nhiét dd xudng 15°C, mat do probioitics ti€p tuc
gidm xudng 4,4x10'° CFU/gam, khong c6 su khac
biét so v6i miu G & nhiét do 25°C nhung khac biét
véi miu G & 30°C. P6i v6i miu G & nhiét do 5°C,

TAILIEU THAM KHAO:

mat do probiotics thap nhat (1,37x10'° CFU/gam)
va khdc biét so v&i i G cac mitc nhiét do con lai.

Nhu vay, trong thi nghiém nay, xét tong thé 2
chi tiéu ddnh gid do gion va mat dd probiotics
trong sidn pham thi mau 1én men & nhiét 15°C dugc
chon. Pdi v6i miu 1én men & nhiét dd 15°C, san
phdm dat dugc cdc yéu ciu dic trung clia san
pham kim chi cdi thdo vdi do gion 1a 3230,67 N va
ham lugng probiotics 1a 4,4.10'° CFU/gam. So véi
nghién cifu cia Vin Qudc Thanh Thiy va cong su
(2006), k&t qua cda nghién ctfu nay cao hon ca vé
dd gion 1An ham lugng probiotics.

5.Kétluan

Nguyén liéu cai thdo dugc u6p mudi & nhiét do
25°C véi ty 1& 5% cho sdn pham kim chi cdi thdo
c6 dd gion cao 3125,33N va ham lugng probiotics
dat 6,6.10'° CFU/gam. Bén canh d6, nhiét 6 1&€n
men thich hdp 1a 15°C tao ra sdn pham dat dugc
cdc yéu cau dic trung ciia kim chi cdi thdo vdi do
gion 3230,67N va ham lugng probiotics 4,4.10'°
CFU/gam. Nhu vay, sidn phim kim chi cdi thdo
trong nghién cu nay v6i do gion va ham lugng
probiotics cao di gép phan da dang héa, ning cao
gia tri ndng san va ting thém sy lya chon cho
ngudi ti€u dung W
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A STUDY ON THE PRODUCTION PROCESS
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PROBIOTIC AND CRISPINESS LEVELS
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ABSTRACT:

This study aims to produce a Brassica pekinensis Rupr Kimchi product that contains a high
level of probiotics (Lactobaciullus) and crispiness. This study explores several factors that affect
the quality of Brassica pekinensis Rupr Kimchi, such as the salted ratio, salted temperature, and
fermentation temperature. The study finds that the optimal salted ratio and temperature are 5%
and 25°C, respectively. The poduct’s crispiness is 3125,33N and its probiotic level is 6,6.10'°
CFU/gram. Moreover, the optimal fermentation temperature is 15°C, which results in 3230,27N
of cripiness and a probiotic level of 4,4.10'°CFU/gram.

Keywords: Brassica pekinensis Rupr Kimchi, pickled vegetables, probiotics, Lactobaciullus,
crispiness.
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