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Fig. 1. Effect of lactic acid bacteria inoculation on pH value of Chinese cabbage pickle.
(CK) none inoculation, (A) inoculation with Lactobacillus acidophilus + Lactobacillus
sporogenesis + Leuconostoc mesenteroides subsp. mesenteroides, (B) Lactobacillus acidophilus,
(C) Lactobacillus sporogenesis, (D) Leuconostoc mesenteroides subspp. mesenteroides, (E) L.
lactis, (F) CK.
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Table 1. Effect of lactic acid bacteria moculatlon on sensory property of Chinese cabbage pickle

Treatment Appearance Acidity Brix°® Saltiness Pungency Friability Fragrance Texture Entire

A 8.25a 7.00a 6.19a 6.63a 7.13a 7.31a 6.44a 7.31a 7.75a
6.44c 6.50a 5.44a 6.25a 6.44a 6.31a 5.75a 6.00b 6.13bc
6.38¢c 6.38a 5.56a 6.00a 6.25a 6.50a 5.69a 6.56ab  6.06c
7.38b 7.3la 5.69a 6.50a 6.31a 6.38a 6.44a 6.38b 6.88b
6.50c 7.13a 5.63a 6.44a 6.19a 6.94a 6.31a 6.5ab 6.44bc
CK 6.94bc’ 6.31a 5.50a 6.25a 6.38a 6.19a 6.13a 6.38b 6.36bc

mGoOoOw

! Values in the same column with the different superscripts are significantly different (P<0.05).
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Table 2. Effect of blanching on production of organic acid of Chinese cabbage pickle

pickling Times Citricacid Malic acid Lactic acid Acetic acid
Treatment p

(hours) (%) (%) (%) (%)

Control 1 4.76 1.69 3.00 0.96 0.00
(w/o blanching) 12 4,78 0.29 2.22 2.23 0.82
18 4.41 0.29 2.17 2.94 1.08

36 3.96 0.33 2.05 4.06 1.82

Blanching for 60 sec. 1 4.67 1.31 2.75 0.69 0.00
12 4.79 1.57 2.83 1.21 0.00

18 4,71 0.82 2.04 2.02 0.71

36 4.15 0.40 1.97 3.87 1.72
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Table 3 Effect of blanching on quality of Chinese cabbage pickle

Treatment H EC Brix® Titratable acidity Shredded value Lactic acid counts
PP (msfem) (%) (gm/sec) (CFU/mI)
Control 372 1287 777 0.81a 11.0a 6.5 x 10°%a

Blanching for 60 sec  3.84 19.30 8.75 0.45b 7.7b 1.3 x 10%
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Fig. 2. Changes of pH value (A), citric acid (B), lactic acid (C) and acetic acid (D) of Chinese cabbage
pickle between inoculation and without inoculation treatments during fermentation (A: inoculation
freatment, CK: check).



Lt SOTREY o P Fﬁ#,@f‘rgi,ﬁg? D 13

(TS A AR REZRE

HEBALAC IR L4 L pHIfIEY PR [%éf% R} [ = [ A 1 R IR > pH
F113.87[ = 3.58 > ﬁ'F—%”\?%‘JWi%[ﬁr 5“&A[EI E”@l » (0. 48%5@F Z1.01% » %7 TR
3 1 [ B B 5 ﬁ?@ﬁ@wﬁaﬁ %Wﬁwﬁfﬁm M 1R #5303 )
PV [ [ 7 i P 7 &Eﬂé)(ﬁ By D> 5Pk 2 ﬁ[ﬂ'ﬁf‘ij‘—iﬂﬁjﬂ M S PRPAREE16.5 x 10°
CFU/mIE=4.8 x 10° CFU/mI (DY) 5 IR R E%“)?E&Eff TR > S Poe FR R
855 Eﬂ?ﬁi@#ﬁﬁ@ (EE ] [yl o BT (% > p1 BT Y pY17.9 gm/secl % 8.2 gm/sec » =
A R Y PP R i B S R RSP NIRRT o R AR RL
S SRR B 0 QTR -
ENAR O B RN SR T T
Table 4. Changes of quality of Chinese cabbage pickle during storage

Storage duration EC . titratable acidity  Shredded value Bacteria

(weeks) P msemy  B™ (%) (/) (CFU/mI)

0 3.87 14.2 8.8 0.48d 17.9a 6.5 x 10°

1 3.90 15.1 8.5 0.68¢ 12.3b 38 x 10°

2 3.73 15.2 8.3 0.66¢c 8.0c 1.4 x 10

3 3.74 16.6 8.2 0.76b 9.0bc 6.2 x 107

4 358 16.1 7.9 1.01a 8.2¢ 48 x 10°
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Effect of Latic Acid Bacteria on the Fermentation
Efficiency and Quality Control of Chinese
Cabbage Pickle *

Tsai-Ching Chen, Hui-Chen Chang and Te-Chen Kao®

ABSTRACT

The aim of this study was to identify the best lactic acid bacteria species on the
fermentation efficiency and the quality control of pickle vegetable. Four species of lactic
acid bacteria were assigned into five treatments to manufacture Chinese cabbage pickle.
The result showed that the pickle vegetable fermented with the lactic acid bacteria
mixtures of Lactobacillus lactis + Lactobacillus acidophilus + Leuconostoc mesenteroides
subsp. mesenteroides obtained the best performance on characteristics of the appearance,
acidity, taste and over-all evaluation score. At the duration of 18-36 hours fermentation
process of pickle vegetable obtained the highest amount of lactic acid. The lactic acid
content increased from 515.05mg/kg to 3915.45mg/kg, resulted in the best flavor and
quality, however, the similar performance was occurred only 72hours later in nontreated
check. The result of hot water blanched and non-blanching treatment on Chinese cabbage
pickle showed that the non-blanching pickle vegetable obtained the better taste, and
maintained to the higher shredded value 11.0gm/sec. As with the increase in storage time,
the pH value of sauce decreased from 3.87 to 3.58, the of lactic acid bacterial number
decreased from 6.5 x 10° CFU/ml to 4.8 x 10° CFU/ml, and the shredded value was also
decreased from 17.9 gm/sec to 8.2 gm/sec. In other words, Chinese cabbage pickle
fermented with the mixed lactic acid bacteria could produce the best pickle quality in
around 36 hours.

Key words: fermentation efficiency, lactic acid bacteria, chinese cabbage pickle.
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