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The Development of Squid(Todarodes pacificus) Sik-hae
in the Kang-Nung District
3. The Effects of Garlic Concentrations on the Properties of Sik-hae
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The effects of garlic concentrations on the properties of squid sik-hae such as the
chemical and microbial changes were investigated. pH, the amounts of lactic acid showed
significant differences at early stages of fermentation and no significant differences at later
stages with increasing garlic concentrations. The amount of TMAO decreased with
increasing storage periods and garlic concentrations, whereas that of TMA increased
significantly at early stages of fermentation and showed no significant differences with
increasing garlic concentrations. At later stages of fermentation, the amount of TMA at 2%
garlic concentration was higher than those at 3 and 4%.

The number of lactic acid bacteria increased significantly garlic concentrations at early
stages of storage and had no significant differences at later stages. The numbers of
proteolytic bacteria, psychrotroph, and fungi increased in proportion to length of storage
and garlic concentrations at early stages of storage whereas, the number of bacteria
decreased significantly at later stages of storage with increasing garlic concentrations.
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1) A8 AHE: 53 olZ 9} gl 2
olE 982 AL, Ao (Todarodes paci-
ficus)E AEA FEAA -25 TolA AREH A&
10 TN Sl B3 5, & iom (HE 22 o] AP S
7% FELE 3o} 5T A 2443 T E1E A
A F AP Y. FEAE 2om AT Hol2
Ho] AF 7% FELZ 3o 509 24 AT F¢H
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o)z

phenolphtalein #] A 2FS 78 }& 05 N NaOH
fANo g2 AAsA lactic acid FO.2 B3

3) pH: A& 10gd FH/T 100 miE ¥ 15
000 rpmol A 1087 vl ¥ pH meter(5-%
dzde)E pH & 33190

4) ot el FA(NH-N):  ofp =8l A (NH,-
N) %2 Spies ¥ Chamber(1951 2 59¥or &
AatAct &, AMNAF 5g& AT F 75% etha-
nol 50 ml & 7}& % 5000 rpmel A 1087 94
st 4sae A3tk 5 ml 35 d Cu
(PO, &Y 5 mi& 718t 587 EFAZ F, o
Al 3000 7pmoll Al 10837 A E st FE
# 3 5 alanine 200 mg< 718kl G20l A W
% 620 nmol A FFEE SAHSY T BFF
obul- e A4S At

5) TMAO ¥ TMA<2| £74: Bystedt 5(1959) 2]
WS ARt &, TMA 332 Al889 1
mlE 30 ml FAANEH] P11 10% formalin 1 ml,
toluene 10 ml, 25% KOH 3 mlE 7}38la A H3A
803 g3ttt 581 5

] & b= B3
|A 7 miE FH3tY TP EE Yo FEL AA
3ttt E4 toluene F 5 miE€ TE IHAIFEH

A9 F 3t 0.02% picric acid-toluene &% 2 mi9}
&ty 10870 HA F 410 mmolA FH=E
=334k TMAO 38 549 1 miE A3
# Bl 3t 1% TiC13 9 1 mlE 713t 80T
FxA 182 BA3 F 9 TiCkE {17 9
3 A3} KNO, §9& Fslsle 2E o) 24HY

F2E B2 Y439 ol AL A7 2o uh
o2 TMA #F& S4sta #Yde TMA ZF&

o] TMAO #o 2 39t

6) % arginine®: Lee 5(1981) 9]
o] ARREIEY. &, AR gl FR/F
7vate oA @ F 5000 rpmol A 1083 €
SR A5 10 mi ol 2 N HCI 10 m/<
2082 121090 S 71Edsdth. W2 F 2 N
NaOH 10 mi< 7t & S/HFE 100 miZ FL3}
At o] &4 5 midl EFF 15 ml, 1% picric acid
20 ml, 2N NaOH 25 mlE 7}13ld 15 ¥7F E3
g ZFFE 100 mlE B L3 G738 o2 520
mmAA FREE FHA REFTANAH F argi-
nine%FS AAst )

7) AJIFAEZH: o 5(1986)9 Wl w
2339 =, A8 10 gl 10% W3 FAaargA
25 mlE 7}etd mp g F 5000 rpmol A 1083F

AR FEAE Lda, e 2e b



3. A3 4%

Heg Aol 22 454 5 N KOH &9
2 pH 65~68 & ZAF3 10,000 rpmol A 1073
FAEHUT F YFFLTEA0 2 100 mIZ B &
st URE 3t millipore filter(045mm) 2
#8le] HPLC(Beckman, U.S.A)Z E 43It}

8) HAE FF ZA: 8 £A459 vAE H
e o33 2ol FAIAY. F, 4TS MRS
agar, fungi Malt extract agar, @5 standard
plate agar, proteolytic bacterial= 41wl X](Table
1), psychrotroph= nutrient agarS A}8-3H4ch. Ps-
ychrotroph& 7Tl A 159, psychrotroph2 Al 2| 3
U As 32T A 48413 W Fd T8 FFE S
AatHon @434 L dilution pour methodE ©l
83l AR 1 gF9 5= 4E3A0.

Table 1. Medium for the culture of proteolytic
bacteria

A Skim milk . 20¢

Distilled water 500mL
pH 7.0

B Bacto peptone 5g

Yeast extract 1g

Sodium chloride 80g

Bacto agar 15¢
Distilled water 500mL

* A and B are mixed after autoclaved.
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Fig.1. Changes of pH during the fermentation of squid

sik-hae at 20 € with different garlic proportions.

Table 2. Changes of proximate composition during the fermentation of squid sik-hae at 20T with different storage

periods and garlic proportions

Periods, days 0 5

10 15 20

Garlic proportions %,
. 3 4 2 3
Proximate

Compositions, %

Moisture
Crude protein
Crude lipid
Carbohydrate

69.68 71.76 7149 69.02 70.59 71.99 70.95 72.21 7246 70.03 71.34 71.92 70.93 71.65 7143
11.73 11.90 1140 11.50 11.60 11.35 11.65 11.20 11.60 11.30 10.30 10.60 11.00 10.60 10.26
154 140 156 196 190 185 214 220 209 203 230 225 218 223 243
180 185 184 192 187 180 190 184 182 181 182 180 187 182 179
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Fig.2. Changes of lactic acid content during the fer-
mentation of squid sik-hae at 20T with diffe-

rent garlic proportions.
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3. Z arginine 2: ttEA7IF S 23S d
Ad £4% % arginine ¥ W3l Table 390
Jehgiglth s =] ©E % arginine¥ & 3
& ztol7} glglon A wiEFxdA £4 1087
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VehN Qo™ 148mg% ~174mg% Arolol A AA
SA717e) S a8 o & Wie AT
Ho Ao, BE 27| % arginine®o] v FUhst

Ae £ F nAyYEd o3 S Eairt
=802 B HFEFEL oA At
oJ3te BEAZXM creatine phosphate WAL BE
(ADP+creatine phosphate «<— ATP+creatine) &
7Y AAFTE D FHFEFEL creatine 22
41 arginine 73 Z(ADP+Arg*P <— ATP+argi-
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Table 3. Changes of total arginine content* during the fermentation of squid sik-hae at 20T with different storage

periods and garlic proportions

periods, days

0 1 5 10 15 20 25
Garlic
proportions, %
2 148.23 160.66 157.65 170.57 165.26 160.34 166.88
3 150.50 167.60 157.60 171.50 167.65 159.15 165.30
4 152.75 158.78 160.78 174.40 168.62 170.09 159.74
* mg%
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Fig.3. Changes of amino-N content during the ferme~
ntation of squid sik-hae at 20T with different
garlic proportions.
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Fig.4. Changes of the amount of TMAQO during the fe-
rmentation of squid sik-hae at 20T with diffe-
rent garlic proporions.
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Fig.5. Changes of the amount of TMA during the fer-
mentation of squid sik-hae at 200 with diffe-

rent garlic proportions.
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Table 4. Changes in the number of microflora in squid sik-hae fermented at 20T with different storage periods

and garlic proprtions

Periods, days 0 5 10
garlic
proportions, % 2 3 4 2 3 4 2 3 4
microflora
Total viable cell counts  62X10° 21X10° 14X10° 92X10° 81X10° 76X10° 96X10° 95X10° 93X10°
lactic acid bacteria 82X10° 53X10* 10X10> 23X10° 48X10° 9.0X10° 15X10° 20X10° 4.2X10°
Proteolytic bacteria 27X10* 20X10* 20X10* 23X10° 20X10° 23X10° 39X10° 4.0X10° 39X10°
Psychrotrophs 20X10* 16X10* 13X10* 26X10" 36X10" 4.2X10°7 35X107 56X10° 7.0X107
Fungi 83X10° 62X10° 36X10° 36X10° 76X10° 22X10° 20X10° 32X10° 4.0X10°
15 20
2 3 4 2 3 4

Total viable cell counts 82X108 7.6X10%® 7.3X10° 26X107 24X10"  2.2X107

Lactic acid bacteria 24X108  26X1040  28X10° 47X10"  58X107 6.4 X107

Proteolytic bacteria 6.5X10°8  63X10° 64X10° 46X10° 45X10°  4.3X10°

Psychrotrophs 24X108 23X10® 23X10® 9.1X10" 53X107 2.1X107

Fungi 34X10° 3.3X10° 3.2X10° 5.7X10* 44X10* 3.2x10
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3. A3 4% Fdd vAE vks Wi 9%
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