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Abstract

The method of the squid sikhe made in Kyungsando was examined, and fermentation precess
was established. The chemical composition and functional effects of the squid sikhe were examined.
In the sensory evaluation, the squid sikhe made from Gampo accepted to be best for traditional
Kyungsangdo squid sikhe and it is called standard sikhe. The Gampo sguid sikhe showed higher
values in total sugar, free reducing sugar and nitrogen compound analysis compared to the orthers.
The sugar of standard sikhe consisted of four kinds including glucose. The contents of free amino
acid was increased in the order of glutamic acid, alanine, and methionine. The composition of
amino acid in water or salt soluble protein of squid sikhe contained 17 kinds, and the contents was
increased in order of glut amine acid, aspartic acid, and proline.
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<Table 1> Sample location of traditional Kyungsangdo squid sikhe

: szk o L [ ’ Location Name of method owner
A 283, Sodongri, Chungha-myen, Yungil-gun, Kyungbook Mung-Yong, Kim
B 345-82, Kanggu 1-ri, Kanggu-myen, Yungdook-gun, Kyungbook Chung-Su, Kim
C 210-3, O-Yu 4-ri, Gampo-up, Kanggu-gun, Kyungbook Chong-Jin, Lim
D 2-343, Zockdo 1-dong, Pohang Si, Kyungbook Chean-Je, Chung
E 11-49, Nedo-Dong, Pohang Si, Kyungbook Chang-Rim, Kim

A: sikhe made in Yungil
B: sikhe made in Yungdook
C: sikhe made in Kanggu

D: sikhe made in Pohang
E: sikhe made in Pohang
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T AE 5 gf A T2 AT BT 0%
ethanol 100 mLZ 7} ¥ reflex condenser® 5-2}3}¢d
80C water bath AolM 2 A7+ $%8}7, Whatman
No. 54 A2 ojasin), B rotary evaporatori
ethand 377} §l01d w71 l“-z-r?f}iiq A7) &
7 25 mLE 7h8te] £81A1%1 ¥ Whatman No, 42 04
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045 pm millipore fiterel E3A1Z1 ¥ high performance
liquid chromatography(HPLC)oll F¢3}e] B340}
oltf HPLC 2X AL column: Sodex NHy-P (46X
250mm), detector: ELSD (Sodex), mobile phase: 75%
acetone, flowrate: 08 ml/min® &} ).
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el Aol A8E FABN thE Wang 559
R ol £84 sl g4 gaRs B
28kgla, 99 FHL Lowry9 Rosebrongh® 9]
W o] 45}"4 Z7s S AZS bovine serum
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A3 B2 BN H 25 BANA 5L BYS
2350 o)), FABHL 5299 1 ml7b 0 B B
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AT,

amylase®) 24 242
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FEELY BATE 20% /M4 ARAL )@=
pH 44914 30C, 60 ¥ dWeAA F8das gL
S, oyl 29 E F4 1 mLrt 1 £
1g9 #YTE A= AL 1wt 2 By

I Az 8 3%
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Al 2 AAE 23S 5 ALE B84 H7Y T8

O A At BEE Ao AW Fdsie %
ARSE A3t 7 A Ee FERe (Tabe 208 7k 4s) )
Al AMEEE AEY FHE J}ﬂ Ad @A
150~305 g, X7 60~110 g F 112~150 kg, 7]
E7MF 48~72 g, A7} 70~150 g& AR Ag=
A9} B Wio] Zhdste] AR AXAM A2
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<Table 2> Composition of materials in traditional Kyungsando squid sikhe (g)

L NaCl | ‘Redpepper Radish Malt meal Gallic Zinger Dried squid
A 305 10 80 1,500 60 130 106 152
B 280 15 100 1,360 48 105 82 145
C 255 15 60 1,200 72 150 150 120
D 160 18 110 1,120 50 86 84 164
E 150 20 60 1,230 50 30 70 186
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<Fig. 1> Diagram of Kyungsangdo squid sikhe
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<Table 3> Sensory evaluation of excellent traditional
kyungsangdo squid sikhe

*: p<0.05, **: p<0.01
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<Table 4> ProximatecompositionoftraditionalKyungsangdo squid sikhe(%)

.83 . . . .
B 1.73 9.80 12.40 4.01 426
C 221 10.16 1531 3.08 4.16
D 2.18 11.28 9.55 372 430
E 2.82 11.30 11.81 4.23 438
Average 2.15 10.44 12.28 3.66 425

<Table 5> Contents of the total sugar and free reducing sugar of traditional Kyunsando squid sikhe

Total sugar(%)
Reduced sugar(%)

13.68
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<Table 6> The nitrogen compounds of traditional Kyungsangdo squid sikhe(%)

B o c D E | Avemge
Crude protein(%) 9.69 9.80 10.16 11.28 11.30 10.44
Amino nitrogen{mg%) 113.40 80.35 116.46 96.10 94.31 100.12
Ammonia nitrogen(mg%) 64.60 53.36 6726 70.32 70.67 65.24
Water soluble protein(mg%) 2748 26.15 39.82 2841 2821 30.01
Salt soluble protein(mg%) 423 6.17 5.02 4.50 2.64 4.51
9 520489 2w Feko] W 101%2 5) $8 ofm =4 24
IS v gled B A¥ADEG e w1} Aol 87 obmimate] FAE (Table B e
Bl AL A Az¥w vl A2 tha
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HoH4 QTN e P 185% not & 4
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glucose= 4.86 mg/mLEZ 7} B%T, maltose,
maltotriose FO1TH Maltosed] T3 H7 x| 408
mg/mLel$ oW HF 328 mg/mLe) TS el
o A 434 £ FAFE maltosed] T3
ol 7H% BRAOUREAFNME glucose®] §H3Fo] A
o Botth ol#d A3 amylasedl 2lEte] ghicoseE
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o8t felge eke] T Ao AyZE,

A3} glutamic acidE ZE3} 17 27 opn| a0 g
FARUQe™ I FFL gutamic acd?t 2225~4037
mg/100 g & 7} =9to ™ glanine, methionine 4
g I ool Btk 2Ee] faotviat ek
3 C7t AlY Byor A3 ofvate]w Hrolw]
=4F] methionine o] B 464 mg/100 g2 EH
32 Zto] Bolatyth ung $We AEsixln 3]
A3 & gutamic acid9t aspartic acid ko] ¥
3 EUTHE B9 EE) aspartic adde] e @
Atk FEAM AET A CrF AELE Yehe
glutamic acid, aspartic acid®} ©3tS YeERE alanined]
o] 2084 mg/100g2. 2 A THE Asjof H|sle] oF 2
i} e Yehlle A2 Hol B5AEAAE A
d e sz 249 Aoz AZE Pedap®
92 Fields 5% 28] 4 & oide B2 o
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o] E Yeldtt 57 A8 Ao sgAl vl E ¢

<Table 7> Contents of the free sugar of traditional Kyungsangdo squid sikhe (mg/mL)

B Cc D E © | Average
Glucose 3.84 4.86 2.67 4,08 4.53
Fructose 0.07 0.08 0.04 0.04 0.06
Maltose 345 4,08 3.01 221 3.28
Maltotriose 0.71 0.73 0.68 0.36 0.54
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<Table 8> Composition of amino acid in free amino acid of traditional Kyungsando squid sikhe (mg/100g)

Lysine 20.5 276 222 21.0 258 234
Histidine 19.5 19.0 30.0 20.2 18.6 214
Arginine 74 69 10.3 6.6 89 8.0
Aspartic acid 139 13.6 21.8 14.1 9.9 14.6
Threonine 182 17.5 274 18.2 15.3 19.3
Serine 105 10.3 15.8 10.5 114 11.7
* Glutamic acid 2312 2225 403.7 240.1 256.4 270.7
Proline 622 59.8 69.6 61.3 64.2 634
Glycine 12.2 11.6 152 11.5 12.5 12,6
Alanine 149.8 150.1 298.4 1614 1420 180.3
Cysteine trace trace trace trace trace trace
Valine 6.0 8.6 6.6 6.4 7.8 7.0
Methionine 422 438 59.7 455 40.8 464
Isoleucine 58 6.0 94 69 6.5 69
Leucine 10.7 54 6.9 6.2 7.2 7.2
Tyrosine 79 51 72 11.6 19.3 10.2
Phenylalanine 7.8 74 6.9 4.6 72 6.7
Total amino acid 625.8 615.2 984.1 646.1 653.8 709.8

<Table 9> Composition of amino acid in water soluble protein of traditional Kyungsando squid sikhe (mg/100g)

Lysine 58.0 470 54.0 49.7 53.0 523
) 'Histidine 494 350 544 554 483 485
Arginine 705 4.7 60.3 519 80.4 61.5
Aspartic acid 102.6 78.5 90.6 80.1 106.1 91.5
Threonine 543 372 440 44.8 553 47.1
Serine 48.1 397 442 358 46.8 . 429
Glutamic acid 120.1 1035 126.6 103.2 1204 1147
Proline 83.3 101.1 94.8 90.6 804 90.0
Glycine 56.7 45.6 46.2 4.7 554 49.7
Alanine 54.0 40.8 50.5 46.5 54.0 49.1
Cysteine trace trace trace trace trace trace
Valine 559 430 477 455 559 49.6
Methionine 26 11.1 24 20 25 41
Isoleucine 511 32.8 453 395 512 439
Leucine 70.7 54.1 69.7 623 729 659
Tyrosine 39.7 351 18.3 13.7 37.6 28.8
Phenylalanine 79.5 374 69.3 464 79.6 624
Total amino acid 996.5 786.6 918.3 812.1 999.8 902.0

oAt A4S HFINYE W gutamic acid®] T %o C % E AR AolA 130 mg/gold o2 e
o] 71 BSteH aspartic acid, proine 02 UERL Wk Jung B0 AR/ Ay SAH4F £ g
o}, GEsA @AY olu|A AL gutamic acid $% gutamic acid$} aspartic acid®] ko] 953 &
7} C Aol A 1438 mg/100 g8 1 §eko] 712 & Seh gutgoz AAE wE2 Ao A ofr]At
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<Table 10> Composition of amino acid in salt soluble protein of traditional Kyungsangdo squid sikhe (mg/100g)

- B C D E Average

Lysine 50.7 57.6 68.8 67.0 65.2 61.8
Histidine 48.6 469 67.1 45.4 42.1 50.0
Arginine 330 46.2 41.1 375 55.6 42.6
Aspartic acid 94.4 925 103.6 929 99.0 96.4
Threonine 36.4 343 40.3 327 434 374
Serine 48.3 46.3 478 450 515 477
Glutamic acid 1263 105.8 143.8 106.7 1358 124.5
Proline 69.9 51.2 77.0 72.1 56.8 654
Glycine 60.0 50.9 63.3 542 552 56.7
Alanine 492 48.5 59.6 49.1 55.0 522
Cysteine trace trace trace trace trace trace
Valine 515 473 70.7 455 59.6 54.9
Methionine 8.3 6.5 6.9 6.4 54 6.7
Isoleucine 40.1 35.6 46.8 420 4.2 41.7
Leucine 50.3 56.9 435 46.8 744 543
Tyrosine 28.7 40.0 35.6 316 433 358
Phenylalanine 40.7 36.7 434 474 483 432

Total amino acid 836.4 8032 959.3 822.3 934.8 871.3

249 Tl ME g2 AL Y89 HrlEE oy
A4 wELN Y A7 g WE ol L& HO
2 & & 3tk Cysteine 9 methionine®] S e
I ol FAA TEE U AT A EajHA
A A7 gE HE I FeFo] Yk A
74,

4. TS| BNz

H3j el A protease, A3}EL 2 FIEAE 2F
§ 23 (Table 13 2tk A&)9] proteased] FAl
Q1 A protease= AT, HAX7F Z+2 130 2 073
unit/mL o132 HF 114 unit/mLoj o ofr| i E
Ad FFo| UAZ ¥ AJAE Hol B A9 43
E9 A proteased] EAdo] ¥ Ao E FZH}

BEA AL 333~867 unit/mLe] WHE UehstEd
o] & B 437} thh Uokg B A w&IAT: @

Fa49 AL A3 E7F 867 unt/mLEA 9
42 Jeigen #a 544 unit/mL o3tk 2 4
Pl AHelM EAHB Y amylase BT 9} Namst
Kim®o] Ag&ade glojr FaEg A3 B9
AFEY A =9ith 4de] dgFhe A=
A5 E7} 1519 Dig 24 718 Eskod BF 93a
29 B4TE 1222 DOIUOH amylse A7bel] 93}
o AEY A% 3 BHT YNYE BAYY ¥
S QRE AP AIE VYRR W RS
4ol el amybse 40) 2 Aol §17] otk

2 499 AelH He}9) amybse BHEE Moon
3 Ik AEAFe Yol RS &4 B
ARET WA w9 mes Hae AL A
7 Siskel Halel Aol Aol Rawe o
o % RUFL UF B EYHA YT BRI}
Tk Eo}

<Table 11> The activity of acid protease and amylase of traditional Kyungs angdo squid sikhe

Acid protease (unit/mL) 127 0.73 1.13 1.30 1.30 1.14
Liquefying amylase (D ;’8) 10.18 12.80 10.19 12.76 15.19 1222
SA (unit/mL) 4.06 333 4.67 6.50 8.67 544

SA: Saccharogenic amylase
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methionine £22 1 o] wokon Eo]slA
methionine®] ##Fo] Z}7} 507 mg/100g. B Bt} 4
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