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Quality Properties of Fermented Squid Viscera Product with
Aspergillus oryzae Koji and Its Seasoning

Seung Hwa Choi and Sang Moo Kim'

Dept. of Marine Food Science and Technology, Gangneung-Wonju National University,
Gangwon 210-702, Korea

Abstract

Squid (7odarodes pacificus) is processed as dried or seasoned-dried products and its catch gradually increased
from 270,298 M/T in 2005 to 367,940 M/T in 2008 in Korea. Squid processing by-product (viscera) was usually
discarded as a waste resulting in environmental problem. In order to utilize squid viscera for more value-added
products, a natural squid seasoning was developed by fermenting with Aspergillus oryzae Kkoji. Squid viscera
at 5, 10 and 15% salt concentrations with fixed levels of 5% koji and 30% water was fermented at room
temperature. The quality properties of squid fermented products such as amino-N, TMA, VBN, total viable
cell count, pH and total acidity were determined at different fermentation periods. The contents of amino—N,
TMA, and VBN of squid seasoning at 5% salt concentration fermented for 14 days were the highest. Based
on amino-N content, squid viscera at 5% koji fermented for 14 days was selected for further assays: the content
of moisture, crude protein, crude lipid, crude ash, and carbohydrate were 5.98, 35.19, 33.08, 11.30, and 14.45%,
respectively. The content of glutamate, alanine, leusine and lysine were 7.06, 12.34, 9.90 and 10.22%, respectively.
The ICs values of DPPH scavenging and B-glucuronidase inhibitory activity were 12.89 and 12.58 mg/mL,
respectively. A natural squid seasoning was manufactured by mixing fermented squid viscera and an ingredient.
Based on the results of sensory evaluation, the fermented squid viscera seasoning was almost equal to other
natural complex seasonings such as anchovy, cow meat, and fisheries seasoning.
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s} glom, ofo] whe} chekd Aol A el 715 Aol g
AF7L AP0 Ak 53, 290 AFRAE F WY 8

g frel A2 TR e s AgEds zte EFE0
Wol gfr=lol 7] WEel 2o WS &8st 4]
4 29 NEE JhestEe daETh

Aspergillus oryzae kojie T2 Eaj%o| vf-$ 735l
HE7)7HE G5A17] 7)o EHe BEEIAZH IrkAl
A7HES A AR T BHE FFAITIE obregkE A SHE
TEol Hojux Auld oz &8s Y= ofr| ke HA

A A 717] W29l (13) Aspergillus oryzae kojiel 7=
7] @ sk g lo] S4gt HEEZA A w0
Lo YA TEe AMESFATH(14).

webA, B AFdie 2ol W IE 5848
A71a1, 2o o] BIrtxE &) HslA Asper-
gillus oryzae kojis ZAAA% 713t a3t Ao WA
HFAANES A2t QA WA HFAAHE] EAT
A 7s8E %7@’5‘]'9\51 ol &3 xvEE Axs}

o ABF A
Mz

Rz 2 Al

oA INFE -20°Colatl N FA HEd FIN ©

o WAH(F) AR, FE)S AFE-3H T Had P%
3t N A& Aspergillus oryzaeZ T8 koji(THFrE,
HE F93}e] AFE-5F9tE L-Leucine trinitrobengene,
2,2—diphenyl-1-picrylhydrazyl, E. coli B-glucuronidase,
p-nitrophenyl-B-D-glucuronide= Sigma(St. Louis, MO,
USA)9 A, NaHPO4, NaH.PO,, K-HPO,, KH-PO, HCI,
trichloroacetic acid, KoCOs, HoSO,4, methyl red, methylen
blue, bromocresol green, formalin, ethanol, NaOH, phenol-
phetalein 59 A]¢F2 SHOWA(Tokyo, Japan)oll A 3}
o AFE3FH S, plate count agar 52 BA= Difco
(Detroit, MI, USA)Jl A T4l Al&3F4

2o W& e
Age] o Ao} WA HaxALe vy 2k FEAH
o] 2 A IH’E}% 4°C o] 3fol A 3H%*]?J H Adgs Al
AZ=FF(w/w) koji 5%, = 3()0/ n7}6‘}1 2]
3k (5, 10, 15%) £ 7 A= QHES 2
ARE-3te] 20£3°Cell A 42~63¢ 3T LA

ofu| A A9 BEAe Adler-Nissen® W (15)S o]-&3}
o Sttt &, SHFTE o]&3ty FREE 543 A
i= 2 2125 M sodium phosphate buffer(pH

2
o
o
B

8.2)9} 0.01% trinitrobenzene(TNBS) 1 mLE 31 50°Cell
A 607 BEEAI AT ©]F 01 N HCl €9 4 mLE #7}8h
o] ¥HE-& FAA7]A 1027F kst Holl 340 nmellA] O.D.
A3l L-leucine s ©]&3 TEIJ AN T2

3|2bM 97| &l A (Volatile Basic Nitrogen, VBN)
718 A %8 microdilution method(16)E 4733}
g 10 goll =74 30 mLE 78k 30%

o
i
M,
[o

W AS JHAAZAT o]F 100 mLE F&3t3 Y4%
2 (4°C, 8000 x g, 10 min)E 3t 4542 045 um syringe
filter(ADVATEC, Tokyo, Japan)& 33+ 5 AL =
F52 108 A5t Conway Ao A | mL#
F3} KoCOs 1 mL, A= 001 N HS0; £ 1 mLE 42
23 37°Co A 1A1ZF ¥HS-A1 71 3 WA ol brumswisk(0.07%
methyl red, 0.03% methylene blue) XA S 1~2 ¥ 7}
g ¥ 001 N NaOHZE Z| A3t 34 7124 eE 7319
o FAF L A2 A 20% TCA &8-S AL8319.0H, A
B F9 g 97184 FLE o e ot ALEeF T
AT EF7I A2 FE=0.14x (Vi— Vo) XF xDx100/S

Vi A1E9] 0.01 N NaOH &9 27g2nl

Vo 34189 001 N NaOH &9 ¢] 274 n] e

F: 0.01 N NaOH¢] 97}

D: 3|44

St AlE e ANAF

0.14: 0.01 N HsSO4 1 mLol| A3

o

12X
oft

Fahe e |71

Trimethylamine(TMA)
Trimethylamine< microdilution method(16)E& <743}
AatAth ZF, AR 5 goll FF 30 mL< 78t 3027+
t\]}gy_ 14 20% TCAB_ou 15 mL° Ho{ r/}unzlg ;‘dz%/\ 7;::}

o]& 100 mLE A-&3l1 YAEZ(4°C, 8000 g, 10 min)
0}04 4% A4 045 pm syringe filter(ADVATEC)Z o
At Conway Ao o3 1 mLet £3F KoCOs 1
mL, 10% formalin 1 mL, WA dl& 54t& - (HBOs 5 g,
ethanol 100 mL, &3%A]A]2k(bromocresol green 0.033%,
methyl red 0.066%) 5 mL, 742 500 mL F-8) 1 mL<
ZyzZy Y31 37°Coll A 1/\] ZF 323 5 002 N H.SOu2 243t
o] trimethylamine®2 733t FA1H-& A5 th4l 20%
TCA &4 ALE O]-‘}iitq, A& %9 trimethylamine®& 2
ok Aol o3t AlLke At

Trimethylamine®] %¥=0.14x (V;— V) xFxD x100/S

Vi Al29] 0.01 N NaOH &£ 2] HAAu] =k

Vo A1 2] 001 N NaOH £ 9] H A4 &

F: 001 N NaOH¢] &7}
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0.14: 0.01 N H;SO4 1 mLol| A33}= trimethylamine %

pH= /\]E 10 g& A # 3t pH meter(Istek, Seoul, Ko-

A AR 5goll F/-TF HBmLE ¥
AR E] 0 00x g, 15 min)3F & 10 mL& F 3l ==
ge9le] HAHA pH 839 ==& w712 01 N NaOH &1
o 2 AHAsle] o]uf o] NaOH A L& %2 lactic acidimg?)
o2 ke AT7).

o|Md S

AFee ZAzte] 82 107 AP AFEste] ©A 3
)3 plate count agar(Difco)E AH&-3}4d pour plate$t F
35+£0.5°Coll A 48317t vl 3t b vl J=s Al
3t ?1“‘ 2 =33t9d. & #5E colony forming unit

2 FA8HHT8).

230 Eg dd=9 M=

opv|i=d i Frlo} 22 Aol 7] Wil Tad
Al

FA AEE Q9453 Y} w}aw oppli A o] 7H
=99 AAEE 5%l 1492F HEF 240 WS 100°C

oA 1023 Absste] vA= Bl G28dS AASAL o) F

22 S AOAC(2002)9 w&t X439 917). =, F
Eo rtad Az, 238 A3, 2L micro-

i=]
Kjeldahl'l, ZA"-2 Soxhletl, &58-52 7HIH S A

aw o}u];*k 24 o o] BAsHATH A8 100
mgl 6 N HCI= 20 mL 7}38l4 105°C F-2AZ7]00 A 244]
2+ B A A £3lA1Z A8 E 72t E7](R-114, BUCH,
Flawil, Swiss)Z 5=A17] ¥ 256 mLE A&3}4 amino
acid analyzer(L*SSOO Hitachi, Tokyo, Japan) 2 #4]3}%]
ok frElor it AR 1 goll 75% ethanol 40 mL-& 713}

H

o 24A17F nkek 5 AAE2](10,000% g, 15 min)3te 3F
Ay} nPFS BT oS 2447 mire § AR
(10,000 g, 15 min)3}s] AE=d3 v LS E2l3H, 33
AEEE 1A @92 wnk 948 34 FEdo] &
Aol 7t7-91 A w7kA] wrES AT AT AE AetEE
BUCHDE =3l 33k 74 25 mLE A-83 ¥ amino

acid analyzer(L-8800, Hitachi)E 413} t}(14).

shAts} £HM(DPPH radical scavenging activity)

2,2-Diphenyl-1-picrylhydrazyl(DPPH) radical A%<
Blois®] WH(19)S 43t SA3AY. &, sEEE =74
3 A& 50 L} 0.15 mM DPPH €< 200 uL<S =33}
A oA 3087F ¥WFEA1Zl & microplate reader(Biotek,

%5 -

FARAS

\=]
-

Winooski, VT, USA)Z 515 nmolA §3 =& 3192
w DPPH radical 2A%S th&2d] ¢&te] AAakslgt.
DPPH radical scavenging activity:@>< 100
C(control): A& w7}
S(sample): A& H7}+
SB(sample blank): DPPH 8- 3 22 &%¢] ethanoll
g A7

B-Glucuronidase X{alis

B-Glucuronidase A3l%< Kim%s 9 WH©20)S i F
Aot AFESEAT & FEHE A% A5 0.1 mLo 1
mM phosphate buffer(pH 7.0) 2.2 mL¢} 20 U/mL E. coli
B-glucuronidase 0.1 mLE 7}l 37°Coll A 583+ o v gk
< AlZ T 9]% 40 mM p-nitrophenyl-B-D-glucuronide
0.1 mLE 7}ste] 37°Cell A 3047 wH&3tlom, 0.25 M
Nas;CO3 1.5 mLE 713t w88 £8 A7l 3 spectropho-
tometer(V-530, Jasco, Tokyo, Japan)& 405 nmol A &%
T & 343t B-glucuronidase A3l 5-& T 2ol <
3t AlLtat A

B-Glucuronidase inhibitory activity:wx 100

C(control): A& v H 7}

S(sample): A& H7}+

SB(sample blank): 3.9 mL2] 10 mM phosphate bufferol]

AR HA

\J
L
>

2szA

AEHAE B 70 mLol 2] W 2aFvEE 30g
A7Vete] SR e Bo 23 9 AL g e &S
S AFshs g 2 gAY F 200 A 691, A} 490
% 109! T/33te] Bt @A, A 2 A
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NEE b FEo] Fate] 5uA BAUGE: Wy 2
o}, 49: Fo}, 330 BEolth 24: vwry, 13 vl vmo))
o7 AABAT2. HExTEE AdH s Az 8

Aa7|zv g, 9AZVE, HEEFEVEE 22 21
2 zgste] Hlagrt ston, e 432 33 vhEst
AAE AT HAbdge] g SAAA F98 HA
Statistical Packages for Social Science(SPSS, Chicago, IL,
USA)E ©] €34 Duncan’s multiple range test2 24
5% ol &2 7+ kol gk 793 Apol& AT
tolele Zt A@ X9 Fdad Hd A2 e
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Fig. 1. Changes in amino—-N content of squid viscera at dif—

ferent salt concentrations and fermentation periods. ——: 0%

salt concentration (w/w), —B—: 5% salt concentration (W/W), —&—

10% salt concentration (w/w), —@—: 15% salt concentration (w/w).
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Fig. 2. Changes in volatile basic nitrogen (VBN) and trime-—
thylamine (TMA) content of squid viscera at different salt
concentrations and fermentation periods. ——: 0% salt con—
centration (w/w), —B—: 5% salt concentration (w/w), —a—: 10%

salt concentration (w/w), —@— 15% salt concentration (w/w).
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2. TMAE 2438 SolA e 4tstd el
amine-oxide(TMAO)Z Z&A3lt}7} |2 o]

TMA= 2o =™, TMAE tA| amine®] Y} NHs 5 3%
A EEZ ME S22 U ok g 28 F TMATS
Nz 937k 25 dart JYPL52 o1
o], fi&7°] 54~224 mg%=E 7}F4 S48, 449 15%
A7kl 54~821 mg%E 71 $ubstA SU1ekdTh HE
%7] TMAZEe] 4943 E9rEd Kim 5(23)8 FAM a2
Eo B3 AFol A 7] TMAZLO] 10 mg% W2 TMA
ol HE 0T =A vEhd 7tHS 457 YA o
WAl Bay| Be A J7F F g4 < TMAO
7h @o] FalE Aolg Rt on & Aot FALg A%
& BYth Han 5(28)2 vAES] 288 o] &ste da
Folle dnkaFe AR rES U= FHEA77e
olduy Huslgoen TMA #3t WA dasEe 4
2 ZFe B3t A4t BFEATrE 2oty ddEh

A7hEe pasttrt AP pllE fASH @8, 49
150% H7hee Fastyl 44F pHE FAFAG} E
7.00 r ——0%
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Fig. 3. Changes in pH and acidity of squid viscera at different

salt concentrations and fermentation periods. —€—: 0% salt

concentration (w/w), —#— 5% salt concentration (w/w), —a—:

10% salt concentration (w/w), —@—: 15% salt concentration (w/w).

gzErt 49 gkl o

F48A W BAdel Badol @ 9% B
oA gdstr] molH, WEAFEFE pHYF 7.0 o3 &
A AEES Fetha Baso Qitke6). AEE dxTd
2 7kl tiske] pHet Auttie) A#g ®ole, o]

71477 pHE WA A4S G

_ﬁ_
2 #ET(29).

e

oME 7=

Ao WA HEYIZF F vAAE e WElE Fig 49
2k e Qo] whE g Foll /b & WEE Hole AR
A% 3FEH, U8 AU F Fo dude] A i 5
Yo G403 RS RE S A HEo| =, ofn|ieil o}
U5 9 drYol 57 22 A4F e AAIFER W
Hed o]y3 AR EC] HEaE 5F9 B4 Fu £ WA
P LHZ BHo] Uk aYEE oI TEAF
oju &L Eajste] H43 7122 YehhA ske Aol ¥
WA o7 g DHI BA7F JTHE0). HE 240 W)
ol & F4E 33x10" CFU/gol R oH kojis H7letd<
Yol = 12x10° CFU/go 2 FA Z71etdch tjze 2 4
AH7 M 25 E AF 3 BF el e & 350 &
o] gt Ed ETH 4 5% H S T Wil §l
O} 2198 F47) 243590, d 10% A7 e 42945

W, 29 15% A7 S6UARE Fv} sl
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Fig. 4. Changes in total viable cell count of squid viscera
at different salt concentrations and fermentation periods. —¢—:
0% salt concentration (w/w), —#—: 5% salt concentration (w/w)
—A— 10% salt concentration (w/w), —@—: 15% salt concentration
(w/w).
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Table 1. Proximate composition of fermented squid viscera
product

Proximate composition (%)
Moisture 6.0+0.1

Crude protein 35.2+1.3

Crude lipid 33.1+1.1

Crude ash 11.3+04
Carbohydrate 14.4+1.0

Total 100.0

AEE T4 Azt 2ol WA HaRES AX AT
Aol A3 2ol WA dEaAgES] o J’\é% =
A3+ Table 13 2t} Crude protein®] 35.

Z =9ko ¥ crude lipid7} 33.1+1.1%°] 1L, carbohydrate
14.4+1.0%, crude ash 11.3+04% Atk o] 6.0+0.1%=Z
god ol 54 Axd AEE AV WiEolt

T4 ol At 3 wE(of0| At ZRA

01101 q]z]— ng/zgﬂ ‘4 _—,L/H o}u]\—/\]. o 01:'40]"1]»1—
2F 2L Table 29} 2t 74 o}v| =2+ alanine(12.3%),
lysine(10.2%), leucine(9.9%), valine(7.2%) <O 2 3}&o]
BRom, o]E ofn|=gt o] A ofm|=AF 24 9] 397

%% TASAT Frelohu e Agel gvlol g o

Table 2. The contents of compositional and free amino acid
of fermented squid viscera product

Content (%)

Amino acid (AA)

Hrtete] LA 2

o] Mg xrse FASA 99

(15.9%), glutamlc aad(12.2/>), leucme(lO.S/o), lysme(10.4%)
O 7 o]F oluito] AA Y] 49.0%E A% Oh &
(26)& FAEEY S g F F/HY obv|inite] F o}
=2k 50% 5 XPX]'S}J— Ao BRysiyed B A+2
Fhop G|t} Bt} opr| ik A9 ABALS AT EH
ey + glycine, alanine, serine, proline®] 32
290.9%, 7+& =k} Aok AEkS Y= glutamic acid, aspartic
acid, lysined] &#& 230% & AA| o}n=2ke] 52.8%7}) Bt
I Al 39 o, &9ty B E valine, methio-
nine, leucine, phenylalanine, arginine & histidine 59| &4
A olm| At S ok 986% HTH YutFH o T trwi A o] §
23 TR g oA B = 2uke &g ofr x4t
o] T 22 AT A=, 15: Aol W EaA
e &g obrlx *4 FEFS FA ofwi=gte] 286%

WA E2 DPPH radical scavenging
activity= Table 33} 2t} DPPHE 43I EA 2 BE Az}t
U FAE o) 719802 kYt #AE JAdske HAb

Compositional AA Free AA FTos EAdo] I o3t FiEL L AfFEude A
Aspartic acid 2.4 0.4 A 425 Fo3te] EgAE e, AATAFTE AE
Jhreonine o o of e G g Ax GA ATk BEAYE)
Glutamic acid 7.1 12.2 DPPH #4& & oEHo= F7hstAd oy positive
Glycine 6.2 0.3 controlZ A3t a-tocopherol(vitamin )R th= &4 o] vt
Alanine 12.3 159 - w ~
Valine 79 73 of 71548 &AEANY A= vvd o= JAdEr
Cystein 2.3 0.7 Jeong 5(31)& FAH| 71 &2 32 <l o]&of &3 A
Methionine 3.8 29
A 0A Z eg 2R kel FAHL mO o
Isoleucine 79 71 ] Jol u fu :FFEH =37 EJ‘ 3 1_51: ke o :n_ 1}
Leucine 9.9 105 Sl wet FE2EE A 9 kst @40 T 3
pirosne oo o o ¥ AAst gatet ol v vigked ole waAy
enylalanine . . - o -
Ornitine 6.7 45 AEY FER ol g Zfolol thgk o2 Y7, Bae
Lysine 10.2 10.4 5(32) ¥ Kim 5(33)2 T3t d5dA F53 FE2E9
Histidjne 2.3 20 A= IO =5 pe = Q ==
Arginine 19 0.9 DPPH o-/]_ - o= = o?l’ oxj:l‘Loﬂ 1 E}“E ouH ‘TE‘E"”
Proline 46 44 Hlste] & &9 DPPH €42 vty ®us Y83
Total 100.0 100.0 o x) 3+t
Table 3. The biofunctional activities of fermented squid viscera product
Concentration DPPH radical 1Cso Concentration B-Glucuronidase inhibitory 1Cso
(mg/mL) scavenging activity (%) (mg/mL) (mg/mL) activities (%) (mg/mL)
5 09.26+0.14 5 21.09+2.29
10 35.42+1.04 7 34.42+2.49
15 66.35+0.69 12.89 10 37.14+3.09 12.58
20 81.24+0.15 12 44.39+0.34
25 84.37+1.24 14 59.75+2.78

Positive control a-"Tocopherol 0.64
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Table 4. Sensory evaluation of fermented squid viscera product complex seasoning

Complex seasoning Taste Odor Color Overall

Squid viscera 3.0+£0.9" 3.3+0.7° 3.2+0.6° 32405
Cow meat 3.7+0.8° 3.7+0.7 35+0.7 3.6+0.3"
Anchovy 33+05% 3.4+0.8" 33+0.7 33+04™
Seafood 29+0.7° 3.2+0.9" 3.1+0.7 31+05"

YMeans with the same letter within column are not significantly different according to Duncan’s multiple range test (p<0.05).

B*Glucuronidase Magy
2 Ao] WA AR AAE 2] B-glucuronidase A3l &4 &
Table 37+ Zt}. B-Glucuronidase=

Y 54 Edo] glucuronic acid conjugate® F

7kl A benzo(a)pyrene

53} 5

o] 7} wWkom, frEjou gt 242
AFQl alanine¥ ZHEube
slako] 7].1]— U});l'l:]'

oS = obv=
Q1 glutamic acid®]
_]

AL =T 42’;3—]

HJ

;
fr
o
=
s
;

Sha
(=}
o7 =7l AL z‘r?jé}ﬁiﬂb‘r positive controlo] HI&}

of o HUAS W) o] AFL ol Fo WRAL AF o BHe] WolHth BEAA AW AW WAxr| R}
ol oI dleiel A3aE dodun oA G0N & ase] 52 2 Ao/} g o)y AAE oo
J @ 9ol WY BEAYHELS BAENE 5 HFHIA

EANES AT B T JEHoZ FUIEIANL
502 12.89 mg/mLEH A o)

wg- stol 9o} WA WAANEY 7154 LAz B

24 Z&o] 7hedttta gdE

& 7heAe ta vrlEitka Bk ZiAe| 2
EHSZ4A} ~ .
240l WF WEAYES XS Az B jo?;;]i i X”;;Zi’; o ;:;ﬁ (RTZI]S;]O}S 12;
AAE AN G AFHE Table 49} 2T 940 W wEz ‘H;:]-§9] Aa{;;g- 011; O]:ﬂ Am; e
nz o) guS wwsly] sshe] AFo|A g wol Ags ¢ TS = #%
= UEA 2w F Hur) Bgzw, 91 2z ]
2, % BE 2res THUs MYt AT B39 = d©
s, Mg B HEE Qe ATE Huy) BPEvEd

. Hwang SH, Youn KS. 2008. Stability and quality character—

istics of squid liver oil during refining process. Food Eng

saturated fatty acid from squid processing wastes using

7 3, Mol Pyt ¥ 7l Bz Prog 12: 284-288.
ngsl ¥x Bdzugros oA 8 Bz 2. Kang SS, Kim JB, Chun BS. 1999. Recovery of high un-
7t

supercritical carbon dioxide extraction method. / Korean
Fish Soc 32: 217-222.

nlgol 2 2o} glo] ©Ao] YA MEAAEL Moz 3. Lee SM, Lim YS, Lee JK, Park SR. 1999. Effe?ts' of supple—-
= o } . B mental squid meal, attractant, herb of lecithin in the for-
g T AEFHMNMAEN &&o] JlEditay ddEy mulated diets on growth performance in juvenile abalone

(Haliotis discushannai). J Korean Fish Soc 32: 290-294.

o ot 4. Cho ML, Heu MS, Kim JS. 2001. Calcination condition for
= recovery of calcium from cuttle bone and characteristics of
calcined cuttle bone powder. J Korean Fish Soc 34: 600-
B = ox ZH Aol Ut N 604.
. - 0‘3_?_‘— :J— gl 7k TL}E:OIH gl kojig UE7}0]-O:1 5. Ministry for Food, Agriculture, Forestry and Fisheries.
S BET AAxAE 22 LS BHoRE AHRE 29 2009. Food, agriculture, forestry and fisheries statistical
st ohe 2o} A 97|42 trimethylaminee Yyearbook. Korea. p 280-317.

- - 6. Nam KA, You SG, Kim SM. 2008. Molecular and physical
el 7Hg sAsHl 718k, A el wel A7hEr characteristics of squid (7odarodes pacificus) skin colla-
E A3 F71el Yk pHE ti&de] 718 3438 Hals gens and biological properties of their enzymatic hydro-
Hjomn )_\10ﬂo] rn-o] A7 =42 pHe Wtk A Q). lysates. J Food Sci 73: 249.*255. o .

W AT Lo b ] sho] ZobsATh ofu] e 7. Seo SH, Jeong Y]J. 2001. Quality characteristics for Doenjang

T, v o= : -—= using squid internal organs. Korean J Food Sci Technol

AE 249 5% 747}-?01 7Hd S 713l Hgks e 33t 89-93.

qom A 10, 15% H/bEe A 50 HrbEw v=g 8. Kim HS, Kim. JS, Heu MS. 2008. Eractionatign of er.ldoprof
tease from viscera of the argentina shortfin squid //ex

e BYoy wra vkl do] H3etA] odth whekA argentinus. J Korean Fish Soc 41: 176-181.

o] AFE 1T w), Ad 5% Hr}to] ZrEE TE 9. Choi GP, Kim SM, Shin IS. 2003. Antimicrobial activity of

- i —chi . hiti] 7| © 149-155.
Al A AT RSk 49 62 BN 14D 1 K SK. Byan Ho, Jeon Y, Joo DS, Kim JB. 1969, Devel-
g A7 oA WA daAgAdEe] dutdRE S Zo opment of natural seasoning using desalinated tuna boiled,



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kojig #7iste] et

extract. J Korean Fish Soc 32: 75-82.

Kim W], Bae TJ, Choi DJ, Choi JH, Ahn MH. 1994. A study
of exploiting raw material of seasoning by using fish and
shells. J Korean Fish Soc 27: 259-264.

Lee EH, Cho SY, Cha Y], Park HS, Kwon CS. 1934. Studies
on the processing of krill sauce. / Korean Soc Food Nutr
13: 97-106.

Kim YM, Koo JG, Lee CY, Kim DS. 1990. Study on the
use of sardine meal koji and autolysates from sardine meat
in rapid processing of sardine sauce. Bull Korean Fish Soc
23: 169-177.

Kim W], Kim SM. 2003. The chemical and microbial char-
acteristics of northern sand lance, Ammodytes personatus,
sauce manufactured with fermentation accelerating agents.
Korean J Food Sci Technol 35: 447-454.

Nissen JA. 1979. Determination of the degree of hydrolysis
of food protein hydrolysates by trinitrobenzenesulfonic acid.
J Agric Food Chem 27: 1256-1262.

Chae SK. 1998. Standard food analysis. Jiju Publishing Co.,
Seoul, Korea. p 637-640.

AOAC. 2002. Official Methods of Analysis. 11th ed. Associ—
ation of Official Analytical Chemists, Washington, DC,
USA. p 17.

Korea Food and Drug Administration. 2000. Food Code.
Seoul, Korea. p 94-104.

Blois MS. 1958. Antioxidant determination by the use of
a stable free radical. Nature 181: 1199-1200.

Kim KY, Choi KS, Kurihara H, Kim SM. 2008. 8-Glucur-
onidase inhibitory activity of bromophenols purified from
Grateloupia elliptica. Food Sci Biotech 17: 1110-1114.
Lee W], Jung JK. 2002. Quality characteristics and prepara-
tion of noodles from brown rice flour and colored rice flour.
Kor J Culinary Res 8. 267-278.

Park JH, SM Kim. 2002. Property changes of the salt-sea—
soned and fermented the broken roes of alaska pollock stuf-
fed into cellulose casing. Korean J Food Sci Technol 34:
220-224.

Kim SM, Bank OD, Lee KT. 1994. The development of
squid (7odarodes pacificus) sik-hae in Kang-nung district:
4. The effects of red pepper and grain contents on the prop—

2

Aol o

24.

20.

26.

27.

28.

29.

30.

31

32.

33.

34.

d zvRe FR54 101

o

erties of squid sik-hae. Bull Korean Fish Soc 27: 366-372.
Lee EH, Cha Y], Lee JS. 1983. Studies on the processing
of low salt fermented sea food: 1. Processing conditions of
low salt fermented sardine. Bull Korean Fish Soc 16:
133-139.

Suh M]J. 1973. Changes in protease and formonitrogen of
salted fish and shell fish. Korean J Nutr 6: 123-134.
Oh SC, Cho JS, Nam HY. 2000. Changes of the volatile basic
nitrogen and free amino acids according to the fermentation
of law salt fermented squid. Korean J Soc Food Sci 16:
173-181.

Lee WD, Chang DS, Koh BH, Lee MS, Jeong ET. 1997.
Quality analysis of viscera of alaska pollack treated on ves—
sel for raw materials of Changran-jeotgal. ] Korean Fish
Soc 30: 271-276.

Han JS, Cho HR, Cho HS. 2005. Study for the establishment
of the quality index of low-salted myunhran-jeot. Korean
J Food Cookery Sci 21 440-446.

Kim YA, Kang ST, Kang ]G, Kang JY, Yoo UH, Oh KS.
2006. Processing and quality characteristics of law—salt fer—
mented ascidian Halocynthia roretzi. J Korean Fish Soc
39: 283-291.

Oh KH, Lee KE, Kim JM, Lee SC. 2001. Characteristics of
whelk internal organ jeotgal with the addition of bromelain.
Korean J Food Sci Technol 33: 78-83.

Jeong YS, Hong JH, Kim IS, Byun DS. 1995. Effects of
phospholipid extract from squid viscera on lipid oxidation
of fish oil. J Korean Soc Food Nutr 24: 378-383.

Bae HC, Cho IS, Nam MS. 2005. Effects of the biological
function of yogurt added with Lycium chinence miller
extract. / Anim Sci Technol Kor 47: 1051-1058.

Kim SI, Sim KH, Ju SY, Han YS. 2009. A study of anti—
oxidative and hypoglycemic activities of omija (Schizandra
chinensis Baillon) extract under variable extract conditions.
Korean J Food Nutr 22: 41-417.

Rhee YK, Kim DH, Han M]J. 1998. Inhibitory effect of
Zizyphi fructus on B-glucuronicase and tryptophanase of
human intestinal bacteria. Korean J Food Sci Technol 30:
199-205.

(2010 99 249 H< 2010 119 239 A=)



