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NGHIEN CUU CAC YEU TO ANH HUONG DEN
QUA TRINH LEN MEN BAP CAI MUOI CHUA

Ldm Thi Viét Ha va Nguyén Vin Muoi*
ABSTRACT

The objective of this research was to determine the good conditions for cabbage
fermentation (sauerkraut) process to make a delicious product. This result can be
applied in the small and middle scale production.

The research has found that: the suitable brine concentration of 2,0-2,5% at 18°C (small
size leaf, 9-10 days) and 30°C (big size leaf, 6-7 days); acid lactic content 10,6-12,7%
gave good taste product Lactobacillus sp. population is 7-8 (log MPN/ml). In order to
shorten fermenting time and improve quality of pickled cabbage, product of lactic
bacterium was added into fermented medium. The fermenting time shortened one or two
days (0,1% fresh cabbage) but this may cause higher cost while the taste of cabbage
pickle is not improved considerably.

Keywords: pickled cabbage, brine concentration, fermenting temperature, size leaf

cabbage, acid lactic content, product of lactic bacterium

Title: Studying on suitable conditions for cabbage fermentation process
TOM TAT

Thi nghiém dwoc tién hanh dé nghién ciru cdc diéu kién 16i wu cho qud trinh mudi chua
bdp cdi. Muc dich tao ra san pham cé chdt leong tot nhat ciing nhu phan tich cac yéu té
danh hwong dén qud trinh 1én men, tir @6 vng dung vao san xudt véi qui mé viva va nho.

Két qua cho thay nong dé mudi thugn lpi la 2,0-2,5%, nguyén liéu bdp cdi dé nguyeén ld
cho cam quan tot twong iing ¢ nhiét dg 1én men la 30°C (6-7 ngay), doi véi bap cdi cdt
nhé nhiét d thich hop la 18°C (9-10 ngay). Ham lwong acid lactic sinh ra dé muii vi dua
t6t nht khoang 10,60-12,70% (tinh theo can ban kho), mat $6 Lactobacillus sp. twong
dwong 7-8 (log MPN/ml). Nham rit ngan thoi gian lén men dé giam chi phi va tang san
lieong, viéc bo sung che pham vi khudn Lactic da dwoc tién hanh nhung két qua khong
kha quan, chi rit ngdn dwoc thoi gian lén men tir 1-2 ngdy (véi nong do 0,1% giong).

Tir khéa: mudi chua bip cdi, nong d mudi, nhiét dp lén men, ché pham vi khudn Lactic

1 PAT VAN PE

Bip cai 1a mot loai rau duoc trong va sir dung nhiéu ¢ Viét Nam, dic biét & nhitng
ving khi hau mat cho san pham c6 chat luong cao. Bap cai ¢ thé duoc dung dé
an tuoi hodc mudi chua, san phém mudi chua chira nhiéu dinh dudng, vi chua man
dé an, kich thich su thuong thirc cua nguoi dung, lam bira an tro nén ngon miéng
hon. Bap cai mudi chua khong nhirng 1a mon an ngon, dé tiéu héa ma no6 con co
tac dung tot trong viéc diéu hoa hé vi khuan duong rudt cé ich va thac day qua
trinh bai xudt cholesterol ra khoi co thé.

1 By mén Cong nghé thuc pham, Khoa Nong nghiép & Sinh hoc tng dung, Truong Pai hoc Can Tho
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O cac nude chau Au va chau My, san pham bap cai mudi chua dugc san xuét &
quy md cong nghi€p vdi san luong cao va duge ti€u thy trong cac si€u thi nhu mot
thuc phdm an toan va hap din. Trong khi d6 tai Viét Nam, bap cai mudi chua
thudng dugc san xuét theo qui mo tha cong tai gia dinh, qua trinh 1én men trong
diéu kién tu nhién nén chat lugng san phim khong 6n dinh, cac thong sé k¥ thuat
anh huong dén qua trinh 1én men chua duoc tim hiéu rd dong thoi san pham van
chua dugce thi truong tiu thy chap nhan, qui mo san Xuat cong nghiép chua duoc
quan tdm. Vi vay, can thlet phai xem xét k¥ cac yéu té c¢6 thé anh hudng dén chat
lwong cua bap cai khi mudi chua dé tir d6 c6 thé tao dugc san pham voi chit luong
dé)t}g déu sau qué trinh 1én men va budc dau dinh huéng cho viée bao quan san
pham.

2 MUC TIEU NGHIEN CUU

Xac dinh mot sd yéu td chinh anh huong dén qué trinh ché bién san pham bap cai

muoi chua véi viéc bd sung vi khuan lactic nham tao ra san pham c6 chat lugng 6n

dinh va bao quan lau.

Pé thuc hién muc tiéu néu trén dé tai tién hanh nghién ctru nhitng ndi dung sau

day:

~  Xac dinh kich thudc nguyén liéu, ndng d6 mudi va nhiét do thich hgp cho qua
trinh 1€n men.

~ Khdo sat anh hudng cta ché pham vi khuan Lactic thuan chung dén qua trinh
1én men va chat lugng san pham.

3 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

3.1 Vat li¢u va phuwong tién nghién ciru

Pé tai dugc tién hanh, thu thap va phan tich s6 liéu tai phong thi nghiém thudc Bo

mon Cong nghé thuc pham, Bo mén Bao v¢ thuc vat - Khoa Nong nghiép & Sinh

hoc ung dung, Truong Pai hoc Can Tho.

- Nguyén li¢u chinh: bép cai dugc mua tr cac vya rau qua tai Céan Tho.

~ Nguyén liéu bo sung: muéi, ché pham vi khuan lactic thuan chung do Vién
nghién ctu va phat trién cong nghé sinh hoc-Truong Pai hoc Can Tho cung
cap c¢6 nong do 10° CFU/qg.

3.2 Phuong phap nghién ciru

Cac két qua thu duoc voi 3 lan 1ap lai va dugc trinh bay theo can ban kh6 (Ham

lugng mudi, acid). Phan tich thong ké ANOVA theo chuong trinh Statgraphics

3.1. Su khac nhau gitra cac trung binh nghiém thurc trong cung mét cot va cac lan

lap lai dugc so sanh dya vao su khac biét c6 y nghia (LSD) ¢ muc d 5%.

3.3 Phuong phap bé tri thi nghiém

Thi nghiém dugc bo tri theo so do sau:
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Nguyén li¢u
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— Thi nghiém 1 1én men tu nhién (nguyén lidu cat nho va dé nguyen)co 3 nhan to
khao sat: kich thudc nguyén li€u, nhiét d 1én men, noéng d6 mudi voi téng s6
nghiém thirc 1a: 2 * 2 *4 = 16 nghiém thirc, tong s6 don vi thi nghiém la: 16 x 3
1an = 48 (don vi thi nghiém).

- Thi nghiém 2 Ién men c6 bd sung giéng vi sinh vat (nguyén liéu cat nhod va dé
nguyén)co 4 nhan t6 khao sat: kich thude nguyén liéu, nhiét d6 1én men, nong
do mudi va ndng d6 gidng vi sinh vat véi tong sd nghiém thirc 13 2*2%4*3= 48,
tong s6 don vi thi nghiém 1a: 48 * 3 1an = 144 (don vi thi nghiém).

Céc chi tiéu phén tich: cdm quan (mui vi, cdu triic, mau sac), ham luong acid (tinh

theo % acid lactic), ham luong mudi, mat s6 vi khuan Lactic.

4 KET QUA

4.1 Lén men tu nhién, 14 cit nhé

Céc két qua da nghién ctru trude 13 nguyén liéu cat rat nho (shredding) 1én men &
nhi¢t do lanh nén chung t6i tién hanh thi nghiém voi kich thude tir 3-4 cm va ca
v6i kich thude nguyén lidu 16n (dé nguyén 14) dé thudn tién cho viée sir dung san
pham. Két qua co thé két luan rang qua trinh 1én men déu c6 thé xay ra & cac dung
dich ¢6 nong do mudi tir 1,5 dén 3% voi 2 ché do nhiét d 18°C va 30°C. Trong
cung dleu kién nhiét do (18°C hozc 30°C), mau 1én men trong dung dich c6 nong
d6 mudi cao (3,0 %) cho ham luong acid lactic sinh ra thip nhat. Diéu nay co thé
giai thich, ndng d6 mudi cao gay wc ché sy phat trién cia vi khuan lactic, han ché
lugng acid lactic sinh ra.

San pham c6 chat luong tot v6i gia tri cam quan phu hop ciing 14 muc tiéu quan
trong dé chon lya diéu kién 1én men thich hop. Theo két qua danh gia cua hoi
ddng cam quan, cic mau 1én men trong dung dich c6 nong d6 mudi 2,0% va 2,5%
& cac nhiét d6 18°C va 30°C cho gia tri cao nhit (hinh 1)
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Biang 1: Anh huéng cia nong d9 muodi, nhiét d9 1én men dén ham hrong acid, mudi, gia tri L,
mit s vi khuin Lactobacillus sp. trong san phim

Nhi¢t @9 Nongdd Ham lwong Ham lwong GiatriL  Matsé Lac.

(°C) mudi acid lactic mudi

(%) (%) (%) (log MPN/ml)
18 15 11,27 bc 35,23ab 77,30a 528 ¢

2,0 10,71 bc 37,06 bc 76,59a 531 c

2,5 10,60 bc 40,99 cd 75,39 578 d

3,0 8,40a 40,85 cd 76,80a 4,82a
30 15 12,44 ¢ 29,96a 76,69a 5,85 de

2,0 12,70 bc 33,47ab 75,14a 5,86 de

2,5 12,25 be 37,53 bc 75,03a 598 e

3,0 10,51 b 43,10 d 76,18a 5,06 b

* CAC gia tri ¢6 ky tr giong nhau trong ciing mot ¢ét thi khdng khdc biét y nghia P=0.05

Két luan chung, nhiét 6 va ndng d6 mubi c6 anh huong dén mui vi, cAu tric va
mau sac clia bap cai trong qua trinh 1én men, két ludn nay tuong tu véi nghién ciru
cua Flemming, 1988 (Biotechnology 2" vol 9). Bap cai 1én men & nhiét d6 18°C
trong diéu kién 2.0 - 2,5% mubi cho chat luong va gia tri cam quan t6t nhat. Theo
Nguyen buc Luong,2000; Luong Buc Pham, 2002 va Flemming, 1988 ciing chon
noéng d6 mudi tir 2 - 2.5%, nhu vay néng d6 nay déu thich hop véi cac kich thude
khac nhau cua la bap cai khi 1én men & 30°C va nhiét do lanh.

5 Ghi chd:
A: 18°C

4 B: 30°C
= Cl: 1,5% mudi
2 3 C2:2,0% mu(”?i
S C3: 2,5% mudi
3 C4: 3,0% mubi
£ 27
[

1 -

0 T T T T T T T T

ACl1 AC2 AC3 AC4 BCl1 BC2 BC3 BC4
Mau

|E1Ml]ivj W Chu trdc O Mau séc|

Hinh 1: D6 thi biéu dién két qua ciia gia tri cim quan giita cic miu 1én men ty nhién, 14 cit nhé

Qua trinh 1én men ty nhién bép cai nguyén 14 & nhiét d6 18°C véi cac nong do
muoi khac nhau da khong thé xay ra. Nguyén nhan do nguyén liéu co kich thuoe
16n din dén sy tham thiu cac vi chat bén trong nguyén liéu ra dung moi rat it.
Chinh vi véy, khong tao duoc ngudn dinh dudng cho vi khuan Lactic phat trién
Piéu nay 1am cho bap cai bi mém va tng.
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4.2 Lén men ty nhién, 14 nguyén

Bang 2: Anh hwéng ciia nong d9 mudi va nhi¢t do dén qua trinh 1én men ty nhién ciia
nguyén liéu la nguyén

Nhiét 49 Nong do mudi Ham lwong acid lactic Ham lwong mudi Gia tri L Mat s6 Lac.

°C) (%) (%) (%) (log MPN/ml)
18 15 - - -

2,0 - - -

2,5 - - -

3,0 - - -
30 15 9,38a 28,81a 65,94ab 5.21a

2,0 11,44 b 29,88ab 69,66 b 5.53 b

2,5 11,63 b 35,82 b 7050 b 6.05 ¢

3,0 9,253 47,50 c 69,77a 5.39ab

Ghi chi: (-): Mdu khéng 1én men
* Cde gid tri ¢6 ky tw giong nhau trong ciing mot ¢ét thi khdng khdc biét ¥ nghia (P=0.05)

Nguoc lai, & nhiét 6 30°C, nhin chung cidc mau 1én men tdt & céac néng do mudi
khac nhau. Két qua thong ké ham luong acid lactic sinh ra & cic mau c6 sy khac
biét, so v6i mat do log vi sinh thi két qua nay phu hop véi luong acid lactic duoc
sinh ra. Riéng d6 sang tring (L) khac biét y nghia giita mau c6 néng d6 mudi
1,5%: 2,0% va 2,5%; 3,0%. Mau l1én men & néng do 2,5% c6 mau tréng sang nhat
va khac biét co ¥ nghia so v6i cac mau con lai.

5 Ghi ch:
B:30°C
4 Cl1: 1,5% mu(}i
3 C2: 2,0% mudi
= 3 C3: 2,5% mudi
£ C4: 3,0% mudi
=
2
] 1 4
0 — T T T
BC1 BC2 BC3 BC4
Mau
@ Mui vi B CAu trdc O Mau séc

Hinh 2: P6 thi biéu Elién su khac nhau cia gia tri cim quan
giira cac mau lén men ty nhién, 1a nguyén
Theo danh gia cam quan, hai mau 1én men & ndng d6 2,0% va 2,5% cho gia tri cam
quan t6t nhat véi thong ké co sy khac biét y nghia. M4u 1én men véi nong do
mudi 1,5% c6 vi lat, con v6i mau 1én men véi 3% mudi ¢ vi hoi mén (hinh 2).

Két luan chung cho thi nghiém 1én men tir nhién, nguyén liéu 14 dé nguyén: nhiét
d6 anh huong rat 16n dén qua trinh 1én men, nhung ndng do mudi anh huéng
khong nhiéu dén qué trinh 1én men. Hai mau néng d6 mudi 2,0% va 2,5% 1én men
6 30°C duogc chon. Néng d6 mubi 1,5% khong dugc chon do vi qua lat, tao mui vi
khéng ngon. Nong d6 mudi 3% van dugc hoi dong danh gia cam quan chap nhan
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mac du ¢6 vi hoi man. La cat nho cho gia tri cam quan cao ¢ nhiét do 18°C, Ia
nguyén cho gia tri cam quan tot & 30°C va nong d muoi toi wu la 2% va 2,5%.

Két thuc thi nghiém 1én men ty nhién, thi nghiém bd sung ché pham vi khuan
Lactic s€ tiép tuc vdi cac dicu kién nhiét do, nong d6 muoi 2,0; 2,5 va 3,0%.

4.3 Lén men c6 bd sung glong, 14 ciit nhé
Nghién ctru nay khong dugc dé cap trong cac tai liéu nghién ciru vé bép cai mudi
chua nén ching t6i thir tién hanh khao sat va thu dugc mot sd két qua nhu sau:

Két qua tir bang 3 cho thay, khi tién hanh 1én men & nhiét do 18°C vdi cac nong do
mudi khac nhau va bd sung 0,3% ché phdm vi khuan lactic: mau rat d& bj méc va
cac loai vi sinh vat khac tin cong do day la ché pham vi khuan, khong phai 1a vi
khuan thuan chung. Két qua twong tu cho mau bd sung 0,1% ché phim va nong
d6 mudi 3%.

Nhiét d6 30°C t6 ra thich hop cho qua trinh 1én men khi ¢6 b6 sung ché pham vi
khuan lactic v6i cac nong do mudi khac nhau cia dich 1én men. Nhiing mau san
pham c6 bd sung 0,1% ché pham tmg v6i ndng do mudi 2,0 va 2,5% cé ham lugng
acid, mau sac L, mat s6 Lactobacillus sp. khong khac biét ¥ nghia.

Pé c6 co s lya chon cac thong sé thich hop chung toi tién hanh dénh gia cam
quan cac san pham thu duogc tir cac thi nghiém khac nhau. Két qua danh gia duoc
cho trong Hinh 3.

Bang 3: Anh hwéng ciia nong d¢ vi khuan lactic dén qua trinh 1én men ciia nguyén liéu la
ciat nhé & cac nhiét d§¢ va nong d¢ muoi khac nhau

Nhiét d§ Nong do Nong do mudi Ham lwong acid Ham lwgng Gia tri L Mat s6 Lac.
vi khuan Lactic lactic muoi
Q) () (%) (%) (%) (log MPN/mI)
18 0,1 2,0 10,84 cd 38,51 d 76,57a 742D
2,5 11,47 d 44,05 e 7757a 7.72b
3,0 - - - -
30 0,1 2,0 10,96 cd 32,64 b 76,29a  7.90 bc
2,5 10,08 bc 33,46 bc 78,21b  8.32 bc
3,0 9,07ab 37,84 cd 78,56a  6.34a
0,3 2,0 10,86 cd 26a 7554a 8.70c
2,5 10,15 ¢ 33,33 bc 7757a 995 d
3,0 8,85a 38,14 cd 78,58ab  8.33bc

* Cdc gid tri c6 ky tw giong nhau trong ciing mt cgt thi khong khdc biét ¥ nghia P=0.05

Két qua thong ké theo danh gia cam quan vé mui vi, mau sic va cau triic deu chon
hai miu 1én men trong hai diéu kién nhiét do 18°C va 30°C la nong d6 mudi 2,0 va
2,5%. Mau 3% c6 vi hoi min nén khong dugc chon (hinh 3).

Nhu véy, co the két luan rang dé qua trinh mudi chua tir nguyén li¢u bap cai cit
nho phat trién t6t va cho san pham c6 gia tri cam quan cao can bd sung 0,1% ché
pham vi khudn Lactic, thyc hién trong dung dich 1én men c6 ndéng d6 mudi 2-2,5%
¢ nhi¢t do 18°C hoac 30°C.
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5 Ghi chu:
A: 18°C

4 - B: 30°C

3

2

X: 0,1% gidng
i Y: 0,3% gidng
C2: 2,0% mubi
i C3: 2,5% mubi
C4: 3,0% mubi

Piém cam quan

0‘_ T T T T T T T 1

AXC2 AXC3 BXC2 BXC3 BXC4 BYC2 BYC3 BYC4
Mau
@ Mui vi B Céu trac O Mau séc

Hinh 3: Do thi biéu dién su khic nhau cuia gia tri cim quan giira
cic miu 1én men c6 bd sung giong, 14 cit nhé

4.4 Lén men c6é bo sung giéng, 14 nguyén
Cac miu c6 nong d6 gidng bo sung >0,1% , nhiét do thap déu khong 1én men.

Bang 4: Anh hwéng ciia nong d9 giong, ndong do mudi va nhiét do dén qua trinh 1én men
tir nguyén liéu bap cii nguyén la

Nhiét dj Nong df Nongdp Hamlwong Hamlwong GidtriL Mt sd Lac.
vi khuan Lactic muoi acid muoi
°C) (%) (%) (%) (%) (log MPN/mI)
18 0,1 2,0 10,16ab 37,96a 65,67ab  7.62ab
2,5 11,60 cd 38,1la 71,75 cd 8.29 ¢
3,0 9,80a 40,10a 73,79 c¢d 7.18a
30 0,1 2,0 10,73abc  34,78a 63,82a  7.65ab
2,5 1222 d  4575b  68,47abc 8.08 bc
3,0 10,02ab 4542b  70,15bcd 7.35a
0,3 2,0 1402 e  3534a 70,67 bed 9.57 d
2,5 11,17bcd  35,18a 7527 d 9.13 d
3,0 - - - -

* Cdc gid tri c6 ky tir giong nhau trong cling mét cét thi khoéng khdc biét y nghia P=0.05
Sau 14 ngay 1én men, bap cai cho vi chua, khong bi ing nhu & mau 1én men tu
nhién. Cac mau khi bo sung vi khuan lactic nhi€u s&€ cho mét s6 log vi khuén cao
hon nhung lai ¢6 gi4 tri cam quan réat thap Céc mau 1a dé nguyén ¢ nhiét do 18°C
khong duoc chon vi mui vi khong ngon, cu trac mém, mau sic sam.

Kpt qua cam quan cho thdy miu nong d6 mudi 2,5%, nhiét do 30°C,, ndéng do giéng
b6 sung 1a 0,1%, thoi gian 1én men 5 ngay c¢6 diém cam quan cao nhat (Hinh 4).
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Ghi chu:
S) A: 18°C
B: 30°C
4 1 X: 0,1% gidng

Y:0,3% giéng
C2: 2,0% muoi
C3: 2,5% muoi

Piém cam quan

2 A Ca: 3.0% mubi
1 _m ’1_‘
O I T T T T

AxC2 AxC3 AxC4 BxC2 BxC3 BxC4 ByC2 ByC3
Mau
@ Muivi B Céu trac O Mau sic

Hinh 4: D6 thi bi€u dién sy khac nhau ciia gia tri cAm quan
giira cac mau lén men cé bo sung giong, 1a nguyén

5 KET LUAN VA PE NGHI
5.1 Két luin

5.2

130

Nhiét d6 va nong d6 mudi c6 anh huong 16n dén qua trinh mudi chua bap cai.

+ Bap cai dugc cat nho (3-4 cm), nhiét d6 18°C 14 thich hop (thoi gian 1én men
9-10 ngay). Bip cai dé nguyén 14, nhiét d6 30°C (Ién men 6-7 ngay) thich
hop hon 18°C.

+ Néng d6 mudi 2,0 va 2,5% 1a thich hop nhét cho qua trinh 1én men.

Khi bd sung ché pham vi khuan Lactic v6i ndong d6 0,1% so v6i nguyén liéu s&

rut ngén thoi gian 1én men tir 1-2 ngay. Cac nong do ché pham vi khuan Lactic

thuan ching > 0,3% déu khong thich hop vi qua trinh 1én men két thiic nhanh
va chét lugng san pham xau.

Pé nghi

Nghién ctru kich thude nguyén liéu > 3-4 cm & dé rat ngan thoi gian 1én men (¢ 30°C).
Nghién ctru ché d6 chan nguyén liéu dé cai thién cu trac ctia san pham.

Thay thé ché pham vi khuan Lactic bang giong vi khuan Lactobacillus sp. thuan chiing.
Nghién ctru phuong phép bao quan san pham (str dung nhié¢t do thap, chat bao quan...)

CAM TA

Nghién ctru nay dugc thyc hién tai BO mon Cong Nghé Thyc Pham trong pham vi
de tai tot nghiép Thac si. Tac gia xin chan thanh cam ta thiy Nguyén Vian Muoi va
tat ca moi nguoi di giup dd dé hoan thanh dé tai.
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