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o2 Q13), WA AR A FE AR Wik H50 F9) WrbE Bu 45l B, 4 s Tk B 9 5e)
Aol vlgho] AR E4 R B A5 Gk e S BA o] i £9l510] A A Eekabl w9l
i AAo]oA, o] o] thAe] Attt & A2 e o] {FHA Ur% TRV 5] Akl mlste] 4] 717t
THERL Es edit A8 H o %“QEH AR F7F &olshA] k(= Kang SG, Yoon SW, Kim, JM, Kim SJ
and Jung ST. 2001. Quality of accelerated salt—-fermented anchovy sauce prepared with fig. J Korean Soc Food
Sei Nutr 30: 1142-1146).

m
E}
2
2
1

Xl rlo

whebi] WA AR Q) oA D %A 71 BES Aol BA Al Ao AR ARE FAFAL B s
59 olgao] UobE 4S5 SA710E BESA Bdol Sae AR Az 2 Aol PR @
ot

A AA ] A 73 GH0 72 A AAY FE AT AT EE Y @i d EEAE o] &3 A =(FE: Kim
IS, Choi YJ, Heu MS, Cho YJ, Im YS, Gu YS, Yeo SG, Park JW. 1999. Peptide properties of rapid salted and
fermented anchovy sauce using various proteases. 1. Hydrolysis of anchovy sauce and actomyosin by various
proteases. J Korean Fish Soc 32: 481-487), .3 o] &, F X (koji) 5L o] &3 A =(ZZ: Kim WJ, Kim SM, Lee
SK. 2002. Quality characteristics of the accelerate—-fermented Northern sand lance, Ammodytes personatus,
sauce. J Korean Fish Soc 35: 709-714), o7 i A& &4 €45 o] &3 A =(3%: Cha YJ, Lee EH. 1990.
Studies on the processing of rapid fermented anchovy prepared with low salt contents by adapted
microorganism. 2. Thermodynamic characteristics of microbial extracellular protease isolated from fermented
fish paste. J Korean Agric Chem Soc 33: 325-329.), histidines ©]-83+ A| =(3+%: Sanceda NG, Kurata T,
Arakawa N. 1996. Accelerated fermentation process for the manufacture of fish sauce using histidine. J Food
Sci. 61: 220-225) 2 w9 vl & o] &3 A= (FZE: Byun HS, Lee TG, Lee YW, Park YB, Kim SB, Park YH. 1994.
The accelerative effect on fermentation of salted and fermented anchovy by homogenates of sea tangle,
Laminaria japonica aresschoug. Bull Korean Fish Soc 27: 127-132) 5°]

SR G o] o] Amdt 4 g V&) AY-Ua ST V&S Fo] UE-E9] endo typed] 4R o]FolA = A&
A E A gste] thaFe] A ofn|mAke] mE 7 Zulo] FUlEE A e H o AH|ate] V| E %é— A7)+ e F
=3gho] qlo] o} Al she A= ot

A, A= A E *HL?&}, thgst 9 argskE o] T Ao wutS o] A, AL, AAFE, YesFe JHE OF
FEI QA o RE YS S FAlolo) A @A - vhet -9 ABAERF(REE! National Federation of Fisheries
Cooperatives. 2005. Import by commodity and country (1995-2004) of shrimp. In Statistical data of National
Federation of Fisheries Cooperatives (http://trade.suhyup.co.kr)) 2. 2= B8] v =451 & AX&E Z7}

FAel .

sHAIRE A= A, A R el s ] Aol Sebig o] Fafju o] AP H = T84 542 B E 2 (tyrosine)o] &
A 3FaL, o] A o] Aol 2Fe] A 34 A3 E 491 E] A YAl (tyrosinase) ol 9]l AF3}E o #2bd (melanine) &2 W 1]
A 55 T S d4do] dAste £4 O] A&k E}( }%: Kim JS. 2003. Food Freezing and Cooling. Hyoilbooks
Publishing Co., Seoul: p 231-234). o] 2 13}, A= oA 22 o] &5 &= A4S Al¢ }J_t ZAAE A= 93}
o] AR, AAE D YEFE 53 28 L FE o] A FA] R TR AAL AAS AEE §EF L )

ol ¢} o] A7t T thgF WA S FAE T Fhole v o] A 2=E (33 Heu MS, Kim JS, Shahidi F. 2003.
Components and nutritional quality of shrimp processing by—products. Food Chem 82: 235-242; Hirano T,
Yamaguchi M, Shirai T, Suzuki T, Suyama M. 1992. Free amino acids, trimethylamine oxide, and betaines of the
raw and boiled meats of mantis shrimp, Oratosquilia oratolia. Nippon Suisan Gakkaishi 58: 973-980) % Wra &%
7} W2 endo type?] &4 ¢} AR A 3lo] 71913k exo typed] E47F A AF] FAE 0] glo] o] FHx] AAR FE A
A R AR o] Wk FFA TOoR AFE 7} s (3 E: Kim JS, Shahidi F, Heu MS. 2003. Characteristics of salt-
fermented sauces from shrimp processing byproducts. J Agric. Food Chem 51: 784-792; Asahara M. 1973.
Studies on proteolytic enzyme in the liver of shrimp, 7rachypenaeus curvirostris. Bull Japan Soc Sci Fish 39:
987-991; Maugle PD, Deshimaru O, Katayama T, Simpson KL. 1982. Characteristics of amylase and protease of
the shrimp, Penaeus japonicus. Bull Japan Soc Sci Fish 48: 1753-1757).
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03] A A erort 38 15~25T 7 ot npae 95e] F7)E= &4
= 1 ~ 2.5m= vaj3h= 3lo] Frth. o] = WA oF A -7 F-A4kEol

(@)

sha A S A A FFRALES £ wukshe, T EG &S B R 100530 thstel A 9AHFRALE vha
B2 10~30FF7-2 sto] Egste] AANSEGERL Az

A7) AzR BANSEGE 1005350 tate] 49 10~305 25 7hatel £ @ waeh 47] 4L S @
e dojme] B 42 A5 fIste] Prrant

F71e] BAAG-EFES FaR AN Hol Aol A 150~2009 5t 53210

<A Z4d>

A7 a5 S A7 WA AR o] Al xE 28t FUER] BAE A W A HEte] AFEollA] 1 ~ 2.5m=E vp A,
A7 RS A B Al F e o] E A S Al AL Gt 20CE A8t 1 ~ 2.5m=E v ghet. 7] EA|
(Engraulis japonicus, A7&: 10.0£1.2 cm, A% 13.5+0.7 g)v= 5 ZaloA] 7| Ad Lo R o]y AL =

AFAke] o o= RE AR FYe the 2 2 upfste] AFEskel o, A7) A 7S AR S 553 - (Pandalus
borealis, A7 11.241.1 cm, AF: 13.1+1.1 909 F4, @z 2 w8 H-= 2004 3o TG 22 A2 A o)A
Yot ol E=d S AAT v, 4 F &= vhsto] ARE-SESIT

o

Ha 5 FEAE flsto] AREshs AU FFaA A skl ARgkltt

287 SRR vkl g WA v R 10052 ol thske] 74740
sho] akate] WA G- E-S AlZstaL, 7] HAMNS-EFE 1005 FF-

F ZobzE §71(13D X 18H cm)oll Hol 4-2(24£2C)eA 1,2, 3,6, 9, 12714
(5,000 ¥ g, 20%) % 743t o 73}t

4z ol
2 ot
:{E
S
ofy
> ot
2 r{m
DN
o
ol
off
Hz
ME,
w
o
ofy
oft
-z
Y

~

ANl e} g2 ARE R A el thshe] e AR 0] v E(%, v/w)E ST Al§-ThE Ak o] A

I 2ok A§TheAbE H7 A ARG 8L 54 302449 41.0
Thol] whE GA ARG &2 £ 73] AHEeF SUsko] A rbeFAlE A
7HA 5 A 8] S7bete] 73.4 ~ 75.4%5 WERARLAL, A§-7He ke 20% H 7T S
3 Z7}%

7F 2 10% A 7F A= A3 2704 =
Fo] 72.4 ~ 78.5%E YU, 1 o] Fol| = A A 3] S71E 313t

[e)
30% 7} A FE<] 745 904 71A]

ole} o] A F HANA 9] Fgo] A7 AT HTbeke] BARle] A8 Hav|t Ft sk A H A v

Aol 47|13k A atet T HA|of A -7he AR o] &g o] g A 7FA3tE AE(Kim JS, Shahidi F, Heu MS. 2003.
Characteristics of salt-fermented sauces from shrimp processing byproducts. .J. Agric. Food Chem 51: 784-792.;
Cha YJ, Lee EH. 1985. Studies on the processing of low salt fermented seafoods. 6. Taste compounds of low salt
fermented anchovy and yellow corvenia. Bull Korean Fish Soc 18: 325-332.)] &J&lo] A 3}x 7] wjEolg} ks
oh Al SbE AR S Aol nhe dAaRe) SEe Wrlge] SRS SRR, o Al e R AR v
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e o] e AEALY] A seE ) g A5 A AR R fEH = o Afo] wiEol g ¥ tH(Heu MS,
Kim JS, Shahidi F. 2003. Components and nutritional quality of shrimp processing by—-products. Food Chem 82:

235-242.).

<A3d 2>

42z

’

4,

4%

e,

pH

A§-8F Hx| A A o] Auka]E-2 AOAC(AOAC. 1995. Ofﬁcza/methods of analysis. 16th ed. Association of official

analytical chemists, Washington DC.)¥ el wz} 4=

Oratosquilia oratolia. Nippon Suisan Gakkaishi 58: 973-980.;

ERS?

S Adrtgd AR o2 F4- 42 Z-$ semimicro Kjeldahl
WHog A7y Aeksled v, ekl Aol 49 & Aho] AAhAS(Hirano T, Yamaguchi M, Shirai T, Suzuki T, Suyama
M. 1992. Free amino acids, trimethylamine oxide, and betaines of the raw and boiled meats of mantis shrimp,

NFPQIS. 1994. The law of fisheries products

inspection(http://www.nfpqis.go.kr/). The National Fisheries Products Quality Inspection Service, Seoul, p 165.)
A (Istek model 460CP, Seoul, Korea)

=

§ #aa aaaan

Qs pHE BANA 1 A E AR o],

.
AR

pH+= pH meter(Metrohm model 744, Switzerland) ® =74 391t}

574 T AT BANA Y R, 2eid o, A o pHol a A §rbe At E b 9@ vl & 19
2t
[& 1]
S40I12HY OIS (%) & (%) ZCHE T (%) &A= (%) pH
0 67.5+0.3 7.0£0.0 23.0£0.1 5.52+0.03
30 10 68.0+0.1 7.2+0.1 23.8+0.2 6.35+0.00
20 67.5+0.1 7.5+0.0 23.9+0.1 6.85+0.06
30 67.6+0.0 8.2+0.1 24.5+0.2 7.10+£0.00
0 66.5+0.1 8.4+0.1 23.2+0.0 5.39+0.02
60 10 66.5+0.7 8.5+0.0 23.6+0.2 6.28+0.04
20 66.8+0.2 8.4£0.0 23.940.1 6.80+0.03
30 66.7+0.1 8.9£0.1 23.940.2 6.99+0.02
0 66.2+0.0 9.4£0.1 23.3+0.2 5.36+0.03
%0 10 66.3+0.2 9.3+0.0 23.7+0.2 6.09+0.00
20 66.2+0.1 9.6+0.0 23.6+0.1 6.68+0.00
30 67.1+0.1 9.7+0.0 24.2+0.0 6.95+0.02
0 66.1+0.1 9.8+0.0 23.9+0.1 5.14+0.00
80 10 66.3+0.3 10.00. 1 23.5+0.2 5.83+0.01
20 65.3+0.0 10.6+0.0 23.7+0.2 6.52+0.02
30 65.2+0.1 10.5+0.0 23.7+0.2 6.90+0.02
0 65.1+0.6 10.9+0.0 24.0+0.3 5.11+0.01
270 10 65.2+0.3 10.8+0.0 24.0+0.2 5.78+0.01
20 65.9+0.1 10.6+0.1 23.2+0.2 6.48+0.03
30 65.7+0.2 10.6+0.0 23.3+0.3 6.89+0.02
0 64.8+0.2 10.8+0.3 23.5+0.0 5.03+0.02
360 10 64.5+0.3 10.8+0.4 23.8+0.1 5.63+0.02
20 64.0£0.3 10.7£0.2 23.3+0.2 6.14+0.03
30 64.5+0.0 10.7£0.2 23.0£0.2 6.58+0.02
M- d A A o] R, 2ud I, o= B pHE %4 30¢ Aol 22 67.5 ~ 68.0 % W, 7.0 ~ 8.2% 9,
23.0 ~ 24.5% W41, 5.52 ~ 7.10 W 9ol tt. A 7|3bo] A ps FA NA 0 e B pHe fFidhs AFE o
Effjo] 73 3609 Al 2H2F 64.0 ~ 64.8% RS R 5.03 ~ 6.58 W15 LERH AT
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ashe A2 EA R AT A
Ao S7rstal7] witol el w9
Aol Wat7) Witol ek debe vk

A, koji, &4, B 040 WA Hrelel £4 7he] oS A28 A sk AT(Kim WJ, Kim SM, Lee SK.
2002. Quality characteristics of the accelerate—-fermented Northern sand lance, Ammodytes personatus, sauce. J
Korean Fish Soc 35: 709-714.)°1 A AA 9] pHE v A &Fo] A= F714k oste] A 4 7178 53k 24315
AL, 1 ek B E SA (kojigh 2 o W) H7F AlFol A AA S vkaL Boargk vp ol

Ayt E u A e A7 RAME 0% H7F 2 10% "7 AEY] A9 S skE A &S YEl o] &
A 2704 A9l 10.6 ~ 10.8% B21E YEA L, 20% 3 7F 2L 30% A7) AlE2 E9 54 180¥Y ~
Romn 1 o]Fo = A Wy} §lATE.

712kl FAIGLO] A7 AR O] HTbERe] S e vkl A ek 9 pHO| A9 Stk o

17} glQltt. o] 9f o] A48 71 3kell BAIGle] A H7bEo] S7HE S HWA AR o] xvhul g $heF 9l pHY
SHe A e ASFERAE Fol By o] WA Ao 42 H A3} A $AERAES) plvk 22 F 02 7] %o
A 7] wjFolgt #tE F(Heu MS, Kim JS, Shahidi F. 2003. Components and nutritional quality of shrimp
processing by-products. Food Chem 82: 235-242.). A A| -2l y2} AHE AAPH T (NFPQIS. 1994. The law of
fisheries products inspection(http://www.nfpqis.go.kr/). The National Fisheries Products Quality Inspection
Service, Seoul, p 165.)9 A= BRI N A o] 49 Fi-sheo] 68%0] skl ofof stat, F A Ao ¢ 1.0%0] ko] ofof gt}
At E e e, 2 Aol A Az AAIFES] 5 AT AR o HIFER BAIgle] A 30D A (3
67.5 ~ 68.0%, Td A % 1.12 ~ 1.31%) o] Foll= BE Al 5olA o] 23 FF8te], A7 37 d Ao
Aol Be- Al F3psto] = F4 FAHAA = LAV fle e ddE

ofN T A
S 1o ox
on
o
2l
o

<A3Ad 3> AT 7142

A A7) A 4 S-S Conway unitES AFE 8k 1] 32 (Ministry of Social Welfare of Japan. 1960. 1. Volatile
basic nitrogen. In Guide to experiment of sanitary intection. Kenpakusa, Tokyo, p 30-32.)2.&2 =43} %t}

A A A o] by A7 AL el gk A S-S A e U] dEe = 29 ok EA AR A 97
F2 AT E ] AT #AIRI ] 54 30 Aol 43.5 ~ 75.3 mg/100g WSl olaL, 4 7]3ke] A e
7hate] <74 36094 192.3 ~ 211.1 mg/100g2] W9 oldet. g, A4 A 9] 3wbg A7 d 4 T2 54
717ve] Ao} A A& A o2 F7Hevha Bare vl 9ltk(Cha YJ, Lee EH. 1985. Studies on the processing of low
salt fermented seafoods. 6. Taste compounds of low salt fermented anchovy and yellow corvenia. Bull Korean
Fish Soc 18: 325-332.). -7} 5-2b= 2] H7skel] wp2 Hx A o] 34 A7) A4 g2 54 7]k BAIglo] Al
G7HE AR O] bRl S E S E ok

¥ i
JBoox
o[N 1% ofy

N

<AdEd 4> F34E

bl om], A AL HALE Wohge e %

ol

3o 7hetel e WA AL AR sho] 660nmol A S FrhE
g F dA AR Fohge] W w33 2o,

578 302 A EA N o] FhE2 A f-The bz o] H bk #AIRlo] 10%0) o2 FEE] wot, dste dde] e
5 B AT A RE, Al-7Fg Ak o] bl whAlgle] wa | Zko] A3 hol| whek
BA AR FaES FTFehE A &S e 90%0l el Eeshs 5 7)3E2 AT al= 2] 20% 7 3 30% H
_"

7HAES] A5 %4 90AR I I, A §AHFHAE FA AE L 10% B7F AF) 49 1802 A o] ik, W] 2rol
BAe] A7 AlFe] ZBEF AA AR FoE S /e A S Ve, o A 7HEY
g Fol B T 9 J

= Ot A =2 SAS 7 maae o) deEoldd wuldo] Ao Aix}stste] 71-g
stE| Q7] wistolel Ittt A4 2709 A A AA o] FpE-2 ATt FAE H7FERe] #AIgle] 94.6 ~ 96.9% W9
hu}
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<Add 5 Z2u=E

ZHE = Cho 5(Cho YJ, Im YS, Lee, KW, Kim GB, Choi YJ. 1999. Quality investigation of commercial Northern
sand lance, Ammodytes Personatus sauce. J Korean Fish Soc 32: 607-611.)3} 7S W O Z milipore 2 Zhof 7}
(0.45p0)3F BX XA S A5 2 3}] 453nmoll A SAHT SF == 33t

A7t 5k g ] A mE 54 T GAAA e A s T 49 2o 54 309A HA A 9] AW EE 0.169 ~
0.232 W9l ar, A -7FgFAbE o] el dAIgle] BE EXAA A Fo] HA47|ke] 270474 = w4 3] 578t
o] 0.666 ~ 0.824 M & HEA O™, 1 o] Fell= A A 3] F7 e AL 79 Watrt gt g4, Cho 5(Cho YJ, Im
YS, Park HY, Choi YJ. 2000. Changes of components in salt-fermented anchovy, Engraulls japonicus sauce
during fermentation. J Korean Fish Soc 33: 9-15.)2 &4 S WX AR o] ZHAE o H$- 12} 3jAWAHA o &2 Z718=
e et A T Barske], B A3 At 2 dA el A7 AR o] TR mE AR Al A=
/3 713kl BAIQLO] AfS- HTFFo] S e F o}, A =S YER T

<A3d 6> FEA, ol da E T4 U opr|=F A e 1
opu] = 4 sFeEL Formol™ (KOAC. 1997. Korea Official Method of Analysis. Ministry of Health and Welfare,

Korea.) 2.2 A3l G ) T2 490 =AHH S AOACAOAC. 1995. Official methods of analysis. 16th ed.
Association of official analytical chemists, Washington DC.)® ol w2} =4 3} t}.

g
1

-

IFFRAE ] A Gl WhE WA A ] SRk T, bk

e

FH A

e

ol gk opv| = A0 ek

bt

AN A o] T4 s} opv| A ek &4 309 Aol 2h2 1.12 ~ 1.31 g/100g W ¢ 2 0.38 ~ 0.54 g/100g W

A= YetdY 54 F AS7FE AR 20% A7 2 30% H7F Al A9 180 A A 32 F7Fete] 242 1.70 g/
100g % 1.07 g/100g 7} 1.68 g/100g ¥ 1.10 g/100g<S YEFS L, 1 § ok 7F F7FstA Y 72 Mgt fl3ith sh| Rt
A 715k e AT AE 2 10% 27F AlEe A T44 599 oA i e A4 2704 A7MA 543 57t
ko] ZhzF 1.74 g/100g 2 1.07 g/100g¥} 1.72 g/100g 2 1.09 g/100gS YeEb Sl a, 2 5 72 ¥3}7) gl3doh
o}

2o A v Fo] Hol ATt FAbE FHIF AE 2 10% H7F AlEe] A A7 EAE 20% 2 30% H 7
AFRT = 54 S27F ofF =2 e S Yehliglet. o] ¢F 22 2pol= A7k b=l s o] e thdstHA &
Aol & ArtAhstashe] gkl FurEti(Heu MS, Kim JS, Shahidi F, Jeong YH, Jeon YJ. 2003. Extraction,
fractionation and activity characteristics of protease from shrimp processing discards. J Food Biochem 27: 221-
236.). DA AR 9] HA F D AL FAHE HUteEe] Aolof whE FA A e Uit o = A sheke) v A A
9 oobn| = A FhEFe] ek ARSI

A, A 71 7k whE FA A A o] JERsHE HESE A5 (Cho YJ, Im YS, Park HY, Choi YJ. 2000. Changes of
components in salt-fermented anchovy, Engraulis japonicus sauce during fermentation. J Korean Fish Soc 33: 9—
15004 BXANA o] HA 4407171 11 ~ 127029 Aegta B33 13, Park 5(Park CK. 1995. Extractive
nitrogenous constituents of anchovy sauce and their quality standardization. Korean J Food Sci Technol 27: 471~
477)2 6714 olet Bargk v Qlok ARk, 2 AP A Az AT FAE T AIES] FS HA 54717 91
AR FderE o], o] & AFAE (Cho YJ, Im YS, Park HY, Choi YJ, Park CK)2] &1+ ZAx}e} 2ho] 7} 1A}, o] ¢} o]
B AYel A AxF AN A e AT AR ARG DA A A S4719) Aol AR WA ), o] 814 S
re R 27 WA WS HF, SHLE D SH2 A7) F3t @ SHEA Ao] ujFolet BetH 9]

¢

N

o

AP 7> 5284

N G-7FERAE Ho dx AR Y FASEA LS endoprotease$} exoprotease & Uo] =439t} Endoprotease &4
2 Anson(Anson ML. 1938. The estimation of pepsin, trypsin, papain and cathepsin with hemoglobin. J Physiol 22:
79-89.)¢] e W} 1% hemoglobin(Hb, pH 3), 2% casein(pH 63 9)9l gt &&l &4 3} Starky(Starky PM. 1977.
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Flastase and cathepsin (. the serine proteinases of human neutrophil leucocytes and spleen. In Proteinases in
Mammalian Cells and Tissues, Barrett AJ. ed. North—-Holland Publishing Co. Amsterdam, p 57-89.)¢] v o] u}z}
1% azocasein(pH 63} 9)ol] th3+ & o= HEF S}

dAFe] (AR 20 ~ 50 ul)¢F 2mLe] 7H7Fe] 712 S Firste gEdS vhg Ao 2 sho] REG (40T, 1AI1ZHA]
213 2 mLYy 5% trlchloroace‘mc acid(TCA) &S 7}8lo] vFS A X & A7 oS, 41 E2(3,000 X g, 158)3}5 ¢}

olZ A Ao}zl hemoglobin ¥ casein 3] &-& 34 280 nme] AH&]A 9 Foll A, azocasein 3= 34 410 nme 7}
Al

376]-/\1 o:]o:loﬂ/q 71—71— 346]-1:3—’_ =] o]—Oq B_ﬁ\_ /\—] E}H(IU oﬂx% 1mL o
=2 YeEhi e

2 7F 1A 7FEO WA 7= B3 % 0.1)

Pol'

Exoprotease A& Erlanger 5(Erlanger BF, Kokowsky N, Cohen W. 1961. The preparation and properties of
two new chromogenic substrates of trypsin. Arch Biochem Biophys 95: 271-278.; Erlanger BF, Edel F. Cooper
AG. 1966. The action of chymotrypsin on two new chromogenic substrates. Arch Biochem Brophys 155: 206-
210.)9] W we} 0.2 mM L-leucine —p—nitroanilide(LeuPNA)°l ™3+ aminopeptidase?] #a|&4 02 Folk &
(Folk JE, Piez KA, Carroll WR, Gladner JA. 1960. Carboxypeptidase B. IV. Purification and characterization of the
porcine enzyme. J Biol Chem 235: 2272-2277.)2] Wl w2} 0.2 mM Hippuryl-phenylalanine(Hi-phe)el o gk
carboxypeptidase ] #3402 HESI T}

AdA=e] AA(HA 10 ~ 20 ul)9F 1 mLe] ZH7+e] 714 & st 45 dS v TH o2 3t 40T A 1A1ZHE<t
-2 A1 71 3300 ul.9] 33% acetic acid& NS 7Fete] BFSA A E A7 ohS, AA1EE](3,000 X g, 15%)3}5t) o] 2 A
Ao A LeuPNAZFE #2]¥ p-nitroanilide(PNA)E 3% 410 nmoll A, Hi-phe 288 2] % Hippuric acid& 3+%

254 nmoll A 2H7} SHEE S5 484 G0 U A 1 mL 59 a47F 1At MsiA 7= 3% 0.DE Y
ER Tt
Hemoglobin(pH 3)3} casein(pH 63} 9)ol] it 54 & WX AA ] EA5)= 849 B Wsle = 63 2.

Hemoglobin(pH 3)°ll th&t @A 5ol EAjet= B 44 Mshe oa 51—?(48 U/mL)el wste] 524 30 Aol A -
7HERAE A 7E Al 36 U/mLE A vbd, A7k ke 10%, 20% 3 30% 7 A2 242t 77 U/mL, 71
U/mL 3 64 U/mL= 5347} Al Fell vlste] S7hskar, gk Al §-7he ke A 7F Al Zbell= A7k ake o] 271
of ok E bt ol ok 2 Avbm 7] S0 Al STbE ke frel A Eah 2hie] 283 AnR F4

.

(o

et o) 59 G471kl A A2 o] A Fiol BHBIE ol T A 1, ok Ea AR AT S B
3, 18] 3L Aol 93 &k (Lee DS, Heu MS, Kim DS, Pyeun JH. 1996. Some properties of the crude proteases
from fish for application in seafood fermentation industry. J Korean Fish Soc 29: 309-319.; Pyeun JH, Heu MS,
Cho DM, Kim HR. 1995. Proteolytic properties of cathepsin L, chymotrypsin and trypsin from the muscle and
viscera of anchovy, Engraulis japonica. J Korean Fish Soc 28: 557-568.) 2. & ¢ls}e] &4 60U A= A4 o] 34
8] 7FAske] 35 ~ 70 U/mLs YEFRL AL, 748 90 ~ 2704744 = A A 8] FHaste 415 YEr AT

=4 & A7 9] Hemoglobin(pH 3) w352 A 7834 10% 7T AlEo] 718 =2 &
30% A7V AlE, 20% 7 7F AlE<] ol A, *H%ﬂ%-‘%*&% FH7F Aol 7Ry
2HE AT EA AR ] ] 7)o et Ball 52 oY 7HA] adel o gk o] Avtetar vt

2 g A 971 HAE ol bRk g5 o] 92 A endoprotease & AH pH g ol A wh A R-&)gAJ o] 7+ pepsin
I} cathepsin D 5l 93 odgko] o gg} A E A (Heu MS, Kim JS, Shahidi F, Jeong YH, Jeon YJ. 2003.
Extraction, fractionation and activity characteristics of protease from shrimp processing discards. J Food
Biochem 27: 221-236.; Heu MS, Ahn SH. 1999. Development and fractionation of proteolytic enzymes from
inedible seafood product. J Korean Fish Soc 32: 458-465.).

Casein(pH 6)°l gt Hx] N A o] 484 Pad o 69 U/mLoliL, 4 60U7HA] 4 ﬂu d S YERU o A5
The RS - AE2] - 20 U/mL, 10% E7F A#<) 79 32 U/mL, 20% 27} A2 7% 55 U/mLe| 1t} g
i, olE AHT7}1‘:'*@ A7 EAAA Y %44 F A LE 54 2708 A7 A] 14 ~ 54 U/mL B Y= FA83 ) 93
MA ] A T AALEAL 20% A7 AEo] 7 , o2 30% H7F A%, 10% A7 Al D 5 A7 Ao &
ol At} ka’d'*é 2 A pHoll A el Ba) 2A-S 1JrE‘rlHL a2 = M E Y lysosomeol] £A]3}= cathepsin B, H, L
& 49} cathepsin G 5°] 9 o™ (Barrett AJ, Kirschke H. 1980. Cathepsin B, Cathepsin H, and Cathepsin L. In

’

_10_
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Methods in Enzymology, Vol 80, Lorand L ed. Academic Press Inc. New York, p 535-561.), o]& &4+ 5EA 9
AR she] #olste], A 2248 Ealstal, 1 Tl A% 53| cathepsin L& 559 &7 A 1] ¥ &= trypsind} fAFSH
AL 7R HA @ F o] B & 5] T E cathepsind Bt Hojutta B %o 9 th(Heu MS, Kim HR, Cho DM,
Godber JS, Pyeun JH. 1997. Purification and characterization of cathepsin L-like enzyme from muscle of
anchovy, Engraulis japonica. Comp Biochem Physiol 118B: 523-529.; Ueno R, Sakanaka K, Ikeda S, Horoguchi Y.
1988. Purification and pepstatin insensitive protease from mackerel white muscle. Nippon Suisan Gakkaishi 54:
691-697.). o] ¢} & B & njFo] Hol g FXA|ZA A7 FAHES AFES & o] WA AR o] S % T

28 AUL AT L 5 9

HA A3 0] 574 F casein(pH 9)oll gk S st= A7k E FH7F AlES] 4§ we A% 239 U/mLelRlaL, =
23] haxdo] 4 60L A Ol ¢k 61 U/mLE %EMMJ# o] F-¢] g7kl = gt l Famste] s/ 2709 Al = 49
U/mLE YEPA T A -7k FA4ks J7F AlE2 7 *}741010] BE 22X 309 /74 343 7H4(10%, 135 U/
mL ; 20%, 180 U/mL ; 30%, 103 U/mL)3 ¥, 10% H7F A& 9 20% A7t AEQ) 4% 54 27048 74+ ehabst 7+
(747} 130 U/mL 3 140 U/mL)E & w4, 30% H7F AlF] 4% %73 604 Al 94 U/mLE YeEbH AL, o] F A 3] &
7hske] 78 2709 A9l = 130 U/mLE WERH AT,

ot7ke] pH G A 743 4S8 el = endoproteases £317] #ol A B4 5= chymotrypsin® trypsin®] t3E 4 o]
™ (Heu, MS, Kim HR, Pyeun JH. 1995. Comparison of trypsin and chymotrypsin from the viscera of anchovy,
Engraulis japonica. Comp Biochem Physiol 112B: 557-567.), o]|5 &4 59 2% Z# 3 daid B3-S 71x| 1 9l
of & Ago A Axzs A AA T e g A Ee S0k Fas TS sl o e} dE)

3+H, Pyeun 5 (Pyeun JH, Heu MS, Cho DM, Kim HR. 1995. Proteolytic properties of cathepsin L, chymotrypsin
and trypsin from the muscle and viscera of anchovy, Engraulis japonica. J Korean Fish Soc 28: 557-568.)¢] 74 %

T AR A= da o2 HA] 431739 chymotrypsin} tryspin?} <£5-9] cathepsin Lo] 93 <4 9] 8 key
factor®=A] 2-g-38fo] opw| =2t 53} 2 A AL B2 S FeA7] L, o]olA] ol & ARA= A S U]"gn o] §FdLe® o
gote] Hoh AT 45 AES T wnt oy}, ojxbH o' A Eo] Aitetes I AR gl 2R o Ade] =
do] FxdvhaL Bargh ‘j} AT o] o] Aol WalR m]Fo] Kol EXx] o D}H”X]-E—??Hﬁig]r 23“]/‘35401 b S of
A A7 A= 0 A A, RS A SR A etk ARG Al xshs A BA A Bk Bl

71278 WA Sl 711 & o= gl e e} Ak

¢
¢
F

Azocasein (pH 62} 9) 71 A& A}&-5}o] WX MR ] &4 = endoproteased] BAAW 3= & 731 2o}, pH 69419 &4
W3t caseinoll ik 8l gt FAkasko, *H—rﬂgpr"& FHA7E A EFe] Ha A S &4l 38 U/mLelRlaL, 4 30¢
A 20% A7t AES AL e YA WA AR A FS 40 ~ 58%2] ZA(F-H7F AE: 16 U/mL, 10% 7t AlE: 25
U/mL % 30% H7F Al 18 U/mL)E B o, 20% 371 Al 4% 36 U/mL= @A oF 5%ute] HAE WA o] %,

SA712 2709 A 7R A §-7FE FAHE o] H 7ol dAIglel azocasemoﬂ )3k pH 6014 9] S AAFH7} AE: 18
U/mL, 10% A7} A3&: 27 U/mL, 20% 37} Al&: 29 U/mL, 30% A 7FA1%: 23 U/mL)3HAl 5215 A

A §-7FEFabE FE 7 A A S o] = a4 pH 994 azocaseindl gk A4 5 &4 WsteE 5 459
A o] 79 U/mLel Attt 54 60 Aol = A -7 -4 o] A 7lefol] #Aglo] BN A o &4 5HA

337 U/mL, 10% A7} A|3%: 60 U/mL, 20% A7} A= 70 U/mL, 30% A7} A3%: 48 U/mL) sl &
A &S AL g A7 FAHE H T AlFol e 4 270974 &4 o] F7ste] 10% 37} AlEe] 73 U/mL, 20% 37+
Aol 90 U/mL, 30% A7} Aol 78 U/mLZE, 20% A7} A% 30% H7F A% 45 95 259 SR =2 &3
O 3]

s= YEM A

w915 5] LeuPNA 71 & A3 exoprotease®) &4 W= & 83} 2o} A7l R4bE FH7h WA 5o 3
2] % exoprotease B4 421 U/mLo] 1t} Exoprotease ﬁ’*/‘é% A 7)13ke] 2o} H%Cﬂ A 74 F-AbE 37 A
= 7 AE BT 1—}736? 24 s vEdo], 743 180L A 20(7 A7F A9 49137 U/mL, 10% 7} #1F<]
739- 87 U/mL, 30% 37} AF<] 4581 U/mL % —“}ﬁﬂ AEel 745 ¢F 22 U/mLY] ZPZ@“* YERN AT} o] 9} 2
Az v Fo] Bof A} §-7hE A HUFeE AlF o] A A7k 474]0101 37 AlSEell vlske] exoprotease?] €73
o] =A FAH A HHeu MS, Kim JS, Shahidi F, Jeong YH, Jeon YJ. 2003. Extraction, fractionation and activity
characteristics of protease from shrimp processing discards. J Food Biochem 27: 221-236.; Doke SN, Ninjoor HJ.
1987. Characteristics of an alkaline proteinase and exopeptidase from shrimp(Penaeus indicus) muscle. J Food

_11_
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Sei52:1203 ~1208.). 543 717e) W37} B Eo] exoprotease B4 2] F A3 fhael Ao &o] EEFF 4 Fo] 2
o= ol B4k Wil A o]y wjFo] HXx L A7 AR &4 3= endoprotease} B2 A 743 B &40

o]k 7Rl o] Avt s ddE

337 exprotease = aminopeptiadse™ Tl @ o] N-dtho 2 HE] olu| Al g9 &2 B3sls EAS 717 G424 &
WA JE S £2ukS Al AStE 9ES AoR I A dth(Saha BC, Hayashi K. 2001. Debittering of Protein
hydrolyzates. Biotechnol Adv 19: 355-370.; Bouchier PJ, O'Cuinn G, Harrington D, Fitzgerald RJ. 2001.
Debittering and hydrolysis of a tryptic hydrolysate of b—casein with purified general and proline specific
aminopeptidases from Lactococcus lactis ssp. cremoris AM2. J Food Sci66: 816-820.; Nishiwaki T, Yoshimizu S,
Fruta M, Hayashi K. 2002. Debittering of enzymatic hydrolysates using an aminopeptidase from the edible
basidiomycete Grifola frondosa. J Biosci Bioengineer 93: 60-63.). o]A4+¢] ® 119} A 718 FAHE A7) A|Eo] 47}
Aol B3l exoprotease?] =2 S-S FA gtk 2 Ao A= v Fo] Hol A7 HAkE 7ol o gk Ao
Aol &4 F endoprotease?] =k @A B2 A H AA 9] &1kl exoproteased 23 AFA ofv|xqke] F

ef Aol of el 7Fau oA 22t detE At

<A ¥ d 8> Gel filtration

g

A oAg Al gE 54 7IE Ad dAFS (12,000 X g, 158)3te] Ao AA (5 mL)S AFE3ITE o] & A
T "ol 242 3§38 A7 Sephadex G-50 Z#(i.d. 1.6 X 95 cm)oll F43Fo] 40 mL/hr 402, FH T F32Fo
3mL7} M=% sto] §EAI AL, 592 S35 280 nmoll A SA st G B B X E ST EA SH
S 93k 15 @A (Sigma Co., St. Louis, USA)< insulin(5,700 Da), cytochrome C(12,400 Da), carbonic
anhydrase(29,000 Da), bovine serum albumin(66,000 Da) =2#] 3L alcohol dehydrogenase(150,000 Da)< A3}
=

-

257}

Lg Al '1011;(%0 E]_
g7170E ad A skE = 9o, Al =

AN
=
AR

° &
o M
N A

AleF M8lE Sephadex G-50 2 o2 o2 54 5e] 4
ol w2 vl g 2 wskE E 100 e QLT

A
A
=

N S-7FEFAE FA7F AFS g 25 g d o] BxsF B o] 79 fraction number 22 ~ 28(>70,000 Da)ell 3l 3s}
= peak, fraction number 60 ~ 70(12,000 ~ 29,000 Da), 72 ~ 80(5,000 ~ 12,000 Da), 82 ~ 88(3,000 ~ 5,000 Da)
2 900]4H(<3,000 Da)] FH e Ex}2F B2 Ho|= peak’t AESHUT FH7 X ANA ] B B2 = <2477
o] A} tjEo] g7 F3 o vlsle] B2 70,000 Da ©] 4] peak(fraction No. 22 ~ 28)¢] 29 Ax} 7+24(65 ~ 78%
£, 5,000 ~ 29,000 Da(fraction No. 60 ~ 80)< ¢V} peak®] 7-5- 57H130 ~ 153%)F 33Tt ol o && A3+
R ko] Tl o] B & ola)] A EAFE o] o] 7] wji-olg} IdekE T} 3 3,000 ~ 5,000 Da(fraction No. 82
~ 88)9] AEAF L A 7|7kl whe} Frhehe A S VER AT

A7+ 5 E 10% A7F Al T3 7F Ha A5 AlFell vlstke] <4 717ke] A el wret 70,000 Da ©]/¢] peak
(fraction No. 22 ~ 28)& 7433 aL, TAan] &2 54 90 Aol 76%, <4 180U Aol 86% 2 <4 270U A oll 78%
o}, o] Btk A #2191 12,000 ~ 29,000 Da(fraction No. 60 ~ 70)2] - 37} &2 F Al Fl vlste] 162 ~ 203%2]
< 7H& 3F%laL, 5,000 ~ 12,000 Da(fraction No. 72 ~ 80)¢] A-¢-%= S7H& ek 3L, L Bl &2 <4 904 Aol 140%, =
23 180U Al 170%, 18] 2 %4 2702 Aol 206% A T}, Fraction number 82 ~ 88(3,000 ~ 5,000 Da)oll &l d-&}+= v
A B w20 B9 AR Ea AT Aol vlake] 58 717ke] A ol whet F 4.2 ~ 10.04] S 7Fsh3iTt

A -7FEF2EE 20% H7F Al T S5 A E AlEe vlste] 549 717ke] 7 el whet 70,000 Da ©]49] peak
(fraction No. 22 ~ 28)&= &4 904 Aol 71%, <4 1804 Aol 87%, 12]1aL <4 270L Aol 87%H = A3t T3
7V GFAS A Fol v)ske] A7) 7be] A kg o 24 12,000 ~ 29,000 Da(fraction No. 60 ~ 70)¢] H-3¥ 3= F7H155 ~
252%)3F31 2.1, 5,000 ~ 12,000 Da(fraction No. 72 ~ 80)9] ¥ %= Z71= 314, 4 90 Aol 192%, 54 180L A
o 267%, 18] aL %A 2704 Aol 261%S VFERRQIEE. 3, FH 7L S5 A% A E vlslke] A4 7)7ko] A 3)el 3
fraction No. 82 ~ 88(3,000 ~ 5,000 Da)ol| af 33t ©huld Expafe] E¥X %= F7H3.5 ~ 4.3u))3k3th

A §-7F8 -5k 30% H7E Aol B A7 @5 A S AlREell wlske] A4 713ke] A tel] whel 12,000 ~ 29,000 Da

(fraction No. 60 ~ 70)] &327} Z7H1.5 ~ 2.749)3}FRA 12, 5,000 ~ 12,000 Da(fraction No. 72 ~ 80)2] X = %4
90 Aol 2.5u), A 180G Aol 3.78) F <=A] 2704 Al 3.991¢] Z71= vFeEb U TE Fraction number 82 ~ 88
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(3,000 ~ 5,000 Da)ell #j@at= T d ko] L= A4 7]17ke] A 3ol w2t F7H3.0 ~ 3.78) ¢ ¥ 70,000 Da
o]’}9] peak 573 90U A ol 88%, %73 180U A 93%, 573 270U A o 94%7F=F 7FAste], A ] &3 ¥ leo] &<l

= et

o] o] A §-7tEHakE M7 EA A Y] 4 T oA B BAER aRo] Bof aAEE(>70,000 Da)e] v H &
<79 180 Aol M -7FgF-AME o] It #AGle]l AL EF7F EalH Ao, 471k A 2 A -7 Ak
A 7VeE o] Frter=E EH ) Al Fol vlske] 7} AlE0] 3,000 ~ 29,000 Dalfraction No. 60 ~ 90)¢] A E-x}ake] vhu)
A peak’} T7Fg ol EAHATE T F7H] &l loiA 20% H 7T AlE E 30% H7F AlEel 44 180947 270
zZhol = AA A kgt weEbA] A 9-7FE FabE o] H7beFo] St A -7t Ak E o] EA 8k A7t E oy
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