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Lactic Acid, Ethylalcohol and 4-Ethylguaiacol Contents of Rapid Fermentation
of Sardine Soy Sauce Prepared by Using Immobilized Whole Cells
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Abstract

This study was performed to rapid fermentation from sardine hydrolyzate by using column reactor.
The column reactor was constructed from three glass columns (30 cm X5 cm) and each column was
packed with colloidal silica and sodium alginate (1:5) on which Pediococcus halophilus R-22, Saccharomy-
ces rouxii R-60 and Candida etchellsii H-50, respectively, was previously fixed. At that time, optimal
conditions for rapid fermentation were found the pH of 5.2, temperature of 30C and 10% NaCl
For rapid fermentation, immobilized whole cells of P. halophilus R-22, S. ruoxii R-60 and C. efchellsii
H-50 packed the each column reactor were produced 0.75% lactic acid, 2.5% ethylalcohol and 18 mg/!
4-ethylguaiacol under the optimal conditions.
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Table 1. Material composition for preparation of fish
sauce by sardine

Sardine paste 1000g
Koji 300¢
Salt 150g
Water 600 m/
Complex enzyme 2,000 5g

YComplex enzyme (CE) 2,000 (Pacific Co., Seoul, Korea)
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Table 2. Conditions of GLC for lactic acid

Column : 10% polyethylene glycol 6,000,
60~80 mesh terephthalic acid
3mmX5m glass

Oven temperature 1 160C

Injector temperature . 200C

Carrier gas - Nz (50 m//min.)
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Table 3. Conditions of GLC for 4-ethylguaiacol

. Quadrex 007 BONDED fused
silica capillary column
(0.25 mm X 25m)

Column packing material : PEG 20M
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Injector temperature 1 200C
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Table 4. Chemical composition, nitrogen compounds,
volatile basic nitrogen (VBN) of chopped whole sar-
dine

Moisture(%) 76.1
Crude lipid(%) 58
Glucide(%) 0.34
Ash(%) 35
Total-Nitrogen(mg%) 1802.6
Free amino acid-N(mg%) 182.7
pH 6.0
VBN(mg%) 16

Table 5. Chemical composition of sardine hydrolyzate
prepared from chopped whole sardine

Raw whole Hydrolyzate by
sardine C.E. 2,000
Moisture(%) 76.1 784
Crude lipid(%) 5.8 0.2
Glucide(%) 0.34 0.28
Total-N(mg%) 1802.6 1763.1
Free amino acid-N(mg%) 182.7 1600.7
pH 6.0 54

Complex enzyme 2,000 (Pacific Co., Seoul, Korea)
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Fig. 1. Time course of lactic acid, ethylalcohol and 4-
ethylguaiacol(4-EG) production by fermentation mixed
with P. halophilus R-22, S. rouxii R-60 and C. etchellsii
H-50

O—0; lactic acid, [(1—L7; ethylalcohol, ~o—a: 4-EG

S. rouxii R-60 2 C. elchellsii H-50% 7}7+ 117 3}a}le]
column® reactor(glass4l, 30X5cm)el| F31X]H
1As FAe waAEAE HES

wanpgo] wo) fadsw ] AlEFoko XX bioreac-
torg o33k FA] w3 Alz"le] ¢fd whEe)
ol ArHa Ui W Ao ayst Al 7o
F5 7148 FF % wxel web 2 gakdde] wol
Apo)7} VR g o] AdAe] Fasich 3A s oA F
gutH o g Ao weol Abg-star gl+= sodium alginate
gel& A4, dvle| ol e orAstar aofA] i s
o e A3 el Adne A Pol 4}
£3la glon® gpn ol Algd Frxolx AAlzE
FA71 gelo] B3 = A"k colloidal silica : sodium al-
ginate(1: 5)% gelo] 7téle] Sig% AldolHE kA
R o]E of7hAe] a4 1A} GhAl R ApE-skad
S ke

Akt Pediococcus halophilus R-229} & 22 Sac-
charomyces rouxii R-60 %! Candida etchellsii H-508 co-
lloidal silica®} sodium alginate®] &&-&E(1:5) 24 7+
7 FAE 2y 3sle] L2 15, 20, 25, 30C H 40T 2
238 A column?d reactorZ o] -£-3fo] vt E & uff lac-
tic acid, ethylalcohol "2 4-ethylguaiacol®] 4§ Ad =& Fig.
28} Zrel

Pediococcus  halophilus R-222] 3143} Ao 23t
fAke] Wbl gleA= WAk 7} 20T o A 35C 747
Z7Fslcizl 40C ol A= otz om, A5 35C o A

7}&b Zotr) o] Hiji= ?f'lll""' 0] Pediococcus <2
A3 ~FI-7‘<4]~E bioreactorell F*1gt ¥ afHA zhA-g

b E shol S wel w)Zslgicl,
Saccharomyces rouxti R-602] A3} Aol 23} eth-
ylalcohol®] A gke 30C ol 4] 744 wghow] £xo
b2 s 30C oA b Wtk o]yl difes
olg] o] drAzel wsssich ™ B B S

AE o] &7 Aol o7t

_ 30

> J10®

€ 20f .

4] L 410

% 10

- 4107 _
E

3.0 o =

2 {1® g

" 20} .

3 410

5 1.0F 5

£ 4107 3

w [
2

2 08 -

- S

v arf

o

o

1*)

- 6.—

E

- v

temperature c*

Fermentation

Fig. 2. Effects of temperature for fermentation of lactic
acid, ethylalcohol and 4-ethylguaiacol(4-EG) during fer-
mentation for 72 hr
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Fig. 3. Effects of pH for fermentation of lactic acid,
ethylalcohol and 4-ethylguaiacol(4-EG) during fermen-
tation for 72 hr
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Fig. 4. Effects of NaCl concentration for lactic acid
fermentation according to fermentation periods
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Fig. 5. Effects of NaCl concentration for ethylalcohol
fermentation according to fermentation periods
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Fig. 6. Effects of NaCl concentration for 4-ethylguaia-
col fermentation according to fermentation periods
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