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Fig. 1. Schematic diagram of traditional Kyungsando standard
squid sikhe.

Aefe] AxFPL Fig. 13 2] 4HE A7 1.5cme)
2R AL ulgeAold] 2cm 7HHoE He Eajel wa
b, AETRE, vk, AR 3 EFEEA 23 71k

T3 3 A" NEIEE AE WA F0E TR
e T4 F 100 20°CoA 10Y 71 SAAA 4
£ Axsld dAE= St
At B8 5. 2] 2ElE Miyaost Ogawal®<]
WhH  wel  m-Enterococcus  agar(Difco, Detroit, USA)$}
Lactobacilli % Lactococci #2] 42 $3l4 MRS agar
(Difco, Detroit, USA)S} Elliker agar(Difco, Detroit, USA)*4]
AZAQ colony2 BkFS 3l BH3IAT. AE v}
Bo7o] A3l Basy 5 WY 2Nge BaEAsh)
At AxAE, glo] FolR= A7) #HE 5U7 HESA
27191 10z AEE 1miE FH3. o8 wAdE
3148 F AR 0.1 miE m-Enterococcus agar(Difco, Detroit,
USA)l Z=d3te] 30°CellA] 3 U7 widsle] Lactococcus sp.
o} Enterococcus= ¥ Pediococcus spe M2 Heo
2 FE393 MRS broth(Difco, Detroit, USA) 0.002%

iy

lnl_:Lm

=

bromophenol blueE H71& MHulx|oA  Lacrobacillus sp=
AxFom Ml HBE, Leuconostoc spe P29 ol
e @+ Jgoz 77 EREdch £9¥ #2 MRS
Bl A} R’ F vl 20%9] glycerol &
Hg o] 20°Co] HAsIAA AFA A&

Ao FAL ANEFHS Elliker agar(Difco, Detroit,
USA), MRS agar(Difco, Detroit, USA) HZHl|R|ojAe] 4+ A
Aeez FEdl Gram ¥4, 54, litmus milk®] ¥3}
catalase A3 5, diacetyl 45, FAIA, arginine . ZHE
NH, 44% 52 2A8 5 APL system(APL 50 CHL
medium, bioMerieux, France)ol] dEslad 12} 54T &

< 2T swabE AHE3lY 2mlY] EA4EFFY 5S5mio
suspension medium®l EE3sle] API 50 CHL medium<]
galleryl] 22} HES T 30°ColA] 4x7F widsted zizte] A
RS AH7IBIAL 108 & AAE WE3IY 7AEY AR BA
3k T2 API 50 CHL analytical profile indexZ &3ttt
T3 indexol] §IAV EFE 87T J& we 24A1Z A
3ty w=slden 2 A#E Bergey’s manual,'® Balows,'?
Gibbs®} Skinner'?¢] Hh{el wie} Feh, widz € A=A &
A3} v, ERlste HE ST

45 € FAAS 2. AETER] AR ZARIA
AREE AlEE HWEAR] ARG AERAe] Zon s
Az3hs Fgo Exe} Fgold ogt oHS Higs] 9
sl nE 2k mgdon AX&Urt. 25 2L A

5 1094 gHez 343l plate count agar WA 2
pour plate®Hol| 23] plaed TE F 30°CoIA 48AI17F ui%k
&1 colony”} 30~3007H7F Vel BHE AEsle &3t
Aok ikl 24e CaCo,E FH3 MRS HIA (Difco,
Laboratories, Detroit, MD)E Z4d3] 3A4AZ1 A& pour
plate WHol 23l plateE THE F 30°CollA] 48A)17F HljoFste]
F97F £33 colonyS AF AR WPt SIS

"3y {714F. Turkelson?} Richard,' Buslig 599
ol wel Yo AEE Waring blender® via)stx
10,000 goll A - 10827 AA RS £ 2 4AL 10mliE
Amberite IRA-900(Sigma, USA)°ll EA|A vFwd §7)4
< T US FHTE 53] A gRE AANNRG

Table 1. Morphological and cultural characteristics of lactic acid bacteria isolated from traditional Kyungsangdo squid sikhe in MRS

medium
SH-1 SH-2 SH-3

Morphological characteristics
Gram stain + + +
Shape rods & chain rods & chain spherical
Cell size 09 um 12 um 0.3 ym
Motility - - -
Colony characteristics
Shape circular circular circular
Elevation convex convex convex
Surface smooth smooth smooth
Pigment white white grayish white
Liquid culture characteristics
Broth sediment sediment sediment




o] As=iE ikt T4 2 {7 s 169

Table 2. Physiological characteristics of lactic acid bacteria isolated
from traditional Kyungsangdo squid sikhe

Table 3. Carbohydrateutilization of strains identified from
traditional Kyungsangdo squid sikhe as affected by API kit

SH-1 SH-2 SH-3 API 50 CHL Medium”
General characteristics Fermentation SH-1 SH-2 SH-3
Growth at 15°C +0 + 2 Control 2 - -
Growth at 37°C + + * Glycerol - - )
Aesculin hydrolysis =9 + * Erythritol - - -
NH, from arginine + - - D-arabinose - - +
CO, from glucose + - + 1-arabinose W - +
Lactose + * + Ribose + + -
Xylose ¥ + * D-xylose w - +
Maltose + + + L-xylose - - *
Fermentation of Adonitol - - -
Galactose + + + B-methyl xyloside - - -
Fructose + + + Galactose + w +
Mannitol - + + Glucose + + +
Su(fr(.)se + - + Fructose + + +
Salicin + - + Mannose + + +
Nutritional requirements Sucrose + - +
Riboflavin - - - Sorbose - - .
Pyridoxal - - - Rhamnose + - N
Folic acid + + - Dulcitol - - -
Thiamine + - - Inositol - - -
Vpositive, “negative, “majority positive Mannitol + + +
Sorbitol - +
o-Methyl mannoside - - -
Yol 9l SIke
Colum?(_300>< 15 mm)‘oﬂ 8= W‘L_l_ 6N formic acid o Methyl glucoside . i _
2 g&atd] I vE7|E AR F QA smiE 4 n-acetyl glucosamine + + +
3} 0.45 um membrane filter® 3%+ 3 HPLCE #4315 Arbutin + W -
o}, oluj HPLCY EXZ& column; capcell pack 4.6X 250 Esculin + + -
mm, decteclor; UV 250nm, flow rate; 0.8mlmin, &X%; Zallll‘”t‘)‘_ ) v N
ellobiose - + +
X
40°Col~4 mobile phaseZ 3F$It}. Maltose + +
Lactose w +
75"31} 5":' _T'_’él' Melibiose - + +
Trehalose - - +
247 Be) 5. AsENE o) 958 gee 4 Meluitse ] N )
g i Raffi - + +
H3l7] A m—Entemcoccus agar, MRS -agar 2! Elliker atnose
& g Starch - - -
agars o)&3l) RAF 117FS 14 BYFNL, o] F #A Glycogen . . -
7ol frEkar, dnkE o= X”‘"-fl At A32350] casein®] &3L Xylitol - - -
SAA pH 455 7102 dl 4F AAEo| pH 43013k} Gentiobiose + + -
A 07%8 AT 3 B8 2 2 NS, g Do ' ' )
5o Feierd, M, AU S99 ARw Ase DO ) - *
. D-tagatose - -
Table 1, 29} 2t} AHE vlE 23 2fsfolx g 3 D-fuiose - - -
FEL Gram Wol2, $57480) glon, TAE s & L-fucose - - -
= 5487149 71 %4 TR catalase®} oxidases S-43°] D-arabitol - - .
97, ghoosesl B4 AR 5 HE FAE0l sug  Labiol : - :
o Q) ST T YASAT. o)F IIT FAG ki T i i '
o — 2-Keto gluconate - - -
91 API sysemOE Q1% A= Tble 33 Rk SHAZ o ;ucom ) o )
SH-2 @& MRS agar®ll 0.002% bromophenol blueH 2] el A Temporary Identified L. brevis L. plantarum  Leu. mesenteroids
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Fig. 2. Changes of pH during the fermentation of traditional
Kyungsangdo squid sikhe. B -B: squid sikhe fermented at 10°C,
® - ® : squid sikhe fermented at 20°C.
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Table 4. The viable cell and lactic acid bacteria counts in traditional Kyungsangdo squid sikke [Unit: log number(CFU/G)]

Fermentation days

Bacteria
0 2 4 6 8 10
Total bacteria 1.1X10° 5.2X10° 1.2X 108 3.7x10° 4.4x10° 32X 10°
Lactic acid bacteria 1.6X10° 45x10* 3.3x107 8.2x 10 5.6X 10 8.7X10°
Table 5. Contents of organic acid in traditional Kyungsando squid sikke during fermentation and storage at 4°C (mg/100 g)
. Fermentation and storage (days)
Organic acid
0 1 3 5 7 10
Citric acid 341 372 13.86 15.62 17.67 18.13
Lactic acid 1.84 1.93 232 9.89 20.73 71.73
Fumaric acid 0.14 0.17 0.18 0.25 0.28 0.31
succinic acid 0.08 0.16 18.01 27.96 4335 47.05
Malic acid 10.28 3932 44.42 43.30 40.77 33.12
Tartaric acid - - - - 0.43 0.55
Acetic acid - - - - 0.70 10.90
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Identification of Lactic Acid Bacteria and Changes of Organic Acid during Aging of Traditional Kyungsando
Squid sikhe

Hee-Duck Lee, Hee-Jin Choi, Sung Kim, Tae-Su Seung' and Cheong Choi* (Department of Food science and
Technongy, College of Natural Resources Yeungnam University, Kyongsan 712-749, Korea; 'Divison of Food Science,
Changwon Junior College, Changwon 641-771, Korea)

Abstract: The objective of this study is to investigate identification of lactic acid bacteria and changes of organic
acid during aging of traditional Kyungsando Squid sikhe. Lactobacillus brevis SH-1, Lactobacillus plantarum SH-2,
and Leuconostoc mensenteroides SH-3, which were isolated from Kyungsando Squid sikhe were selected for
fermentation. The viable cell and lactic acid bacteria counts of squid sikhe was increased on fermentation days, and
slowly decreased after 10 days of fermentation. The viable cell and lactic acid bacteria counts of standard sikhe at
6 days fermentation was 3.7X10° and 8.2 10° CFU/g, respectively. The organic acid of squid sikhe consisted of 7
kinds including lactic acid during fermentation. The contents of citric acid, succinic acid, and lactic acid gradually
increased during fermentation, and especially, increasing of lactic acid remarkably increased than the different organic
acid. The contents of acetic acid and tartaric acid slowly increased after 7 days of fermentation.

Key words: sikhe, identification of lactic acid bacteria, Lactobacillus brevis, Lactobacillus plantarum, Leuconostoc
mensenleroides
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