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ol §-(Raphanus sativus L.)9} 219S 338t 7Fd3st= ©HAl;

271 7t
A7) SAREE AFE FY A FEIE HAE e, ofF AR Az Uy
A7 2

A1l oA,

o>

7] F AR E R, ol f o
373 3

ALZl glofA,

A7) ol wA, b, e, wel B X TelA AHE 1591, o f el Ax Py
7Y 4

ALl glofA,

7] ZhdEhe WAl R/ 100 FEEOl 7 5 UlA 20 FEEeF A 20 WA 30 TERE A srdehe,
=

AL oz ARY, AF FFo] 500600 pe/al o g9l AR nWE oiF .

F Aol B ACEA, W PAMAT T A ¥ £ AALE nTEF oF AR % 2
Vs

(Raphanus sativus L.):= Ca, Mg, K R Na & F71d o] @i, ofF AIE Ca7t ¥ 9% T A%

To8 f&H = Aol &dEA Ut =3, Fole= Z+E proteaseE H|EE}O] amylase, diastase, myrosinase

T oe 247 o aEe] dedl, o]F protease™ A AT proteaseel] HlE S wo} 9 4
E T 24e AXsY dmd BaadEs A7 fElotuate] A #AstE Ao Hilyo
Ak, 53], FAE Px F EY FAXE &g Hel T, By 4% IS vu vy 9 AXE, B
o] Fo} 7 w4l HA W F Cad Po] AFoRE EH I Tekgh Wyl Ao YR HE s
ALz FHXE Aztdrto] veldt

A HAAR(EE DR T2 PGl AxEte] AMEShE A A FEo| oy FHTdE T4
AN v TARAS A AFe]l AL Jon, I FRFE A& T FAT. a2y EX
NAL o FATEEFl Hlte] AxT|re] 2~4d AR A7 AKEE AFSEA AAAL F7F &oldHA
7] witol dHFEH H4Ta VS SEA1717] fste] A9AQ) @ AR asY AL ) SAAEE Jo
of #elE ThFdt ATl FaFe] stoyy, £ 9 Fu WelA o 7 E—Xlé o] of7|xo] HA7A] Atg A
o2 A835A KEala . AlFdE B TR EXAA] FulHa o, Al AFES AFe] F4
of tigt 7ol Tl ANZ AAAA @2 HolA 718 - FEEH Ja, AEFY 74 Eg duve &
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of o3 ARH7] witell AFAe AFEC] Y FeHaL U= Aol wEbd dmA] dEsihdas
=S EANA e uIpbA s B A8 SIS A VIS AlEel Wl AdsAgea 7Igte] 1/3 olstE &
an, g T olsEhA AR A B Fdo] $ @A Axr)E Y B xE3} Az &
H, 2ga ol &8k Jfdo] Fonuk Fasht, AA EANA AxPAE ol FAEH AAE K
s 97 ARty AgAl o] Ao g Aotk

wouge grleh ge BARS TS od BARES A28 98 AomA, 9A WA fUF A
of FXE T Ah &4 AAWE WAAR L 1 AXPEE A AL BHoz Fvh e olg@ 3
A dAHQ Rom, oo ols] ¥ wwel WMot #EHE e o,

ool o #Ado| wpEw, AlF g43 oo F(Raphanus sativus L.)¢F 292 Ed3te] 7ldsts @A,
A7 71EE oFE sAdTdaAY = 9 2 7] SAREE oFE FYH dAE FEee dAE e,
ol F MA Az W] ATHT)

71 ofF AR Al Wl oA, V] e AEE Fd = Q.

A7) o/ AR Az el oA, F7] ofF e HA, 7R, vl ol 9 AR oA ddd 15
AE ERoZ 3 ¢ 9}

A7) o]F AAY] AR Wl oA, 7] 7 E dAE ofF 100 TR F 5 WA 20 T Ad
20 WA 30 TFHE £ 7Fdske s 5HeR T 5 9l

ggo] a7

G718k kel o] o]Fojzl & Wi o AAde w2W, 7]E HAAA HlE] "X w A FHs Ca FF
o] & A AddaE HWAAAL AxT 5 A Aok Fo AstdAde] V%A 54 HAYA Y AxFH
of o]&gttiH A E 77HE UlE @EHAZ £ dS Wuk ol WX W(fish frame)ollH Cas &EAA
Ca T&Fo] =& w7]5A HANA A7t 715 Aotk EE oz Ao os & Uy Wyt dA T
E AL ol

¥ owe] el utet T A7 a4 @AY AxTH el A Lsolth,

2 B Wy QAN neh B A7 wg @AY ARE ekl Abglelth, ASRE v} uz
ol
H

Z(RAS-2 = RAS-1), AZHXNA(TAS), Al HX] NA(CAS) $=o]t}.

oy
=)

gy S YA e FAF e Y&

gﬂo ﬁo :

olal & EA A AMEEHE o5 AHoglt):

BB ALEE= go] "dubARe] FA"S A (KSFSN. Handbook of Experimental in Food Science and
Nutrition. Hyoil Pub Co. Seoul : 96-127, 2000)ol] ulg} +& e AA7ld Az, Z2ad aFS semi-
micro Kjeldahl®, =AW &2 Soxhlet®, 3& &S A3 zHor 450, g3E g3 10000
A g, 2uwd ) =29 g g s Wl gto 2 et

B OEAo A ARgEHE 8o "pH, 9k ¥ FEIAHE"E pHe AEE #2333 tS pH meter (Accumet Basic,
Fisher Sci. Co., USA)Z FHAH3F 1, =t A=A M460CP, Istek Co., Korea)Z FA3IATH. =34 = (Aw,
water activity)® FEZAHE =47 (Novasina MSL, Novasina Co., Switzerland)E o]&3&to] =43l eyl
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o

W oEAelA AgEE ol telrlwds, A4 L HMAAIIAL E b eAL0NLN) FFE Fornol 474

W (Ohara, T. et al., Food Analysis Handbook. Kenpakusha Publish Co., Tokyo: 51-55, 1982), FAAtE
semi-micro Kjeldahl¥ (KSFSN. Handbook of Experimental in Food Science and Nutrition. Hyoil Pub Co.
Seoul : 96-127, 2000), Zr#]x & A7]E A (Volatile Basic Nitrogen, VBN)E Conway unitg A3l 1
AP ( KSFSN., Handbook of Experimental in Food Science and Nutrition. Hyoil Pub. Co. Seoul : 625-
627, 2000) 0% A3}

B EAOA ALEEE g0 "Adg"s AP HA S EFEIHF A EHAP.H.A. Recommended procedures for
the bacteriological examination of sea water and shellfish. 3rd ed., Am. Pub. Health Accoc. Inc, New
York : 17-24., 1970)°l we} 37+0.5CelA 24~48A17F widate] yebd JgE A3, viAls 2534
oA Agateh

2 OEAA AMEEE & "FE'E HAAAY FES

(mL/100 g, v/w)2 YERdTE,
il

(o

5 EAFl ost

2
Sh
o
it
it}

EFEREEE

. AR E4=38F o] Foll F-(Raphanus sativus L.)$¢} 213
9l 2 7] sAAREE ofFE FEH dAE

| 5 AEs £ & gler, 7] F& 0.5 WA 3 9 7HE,
.5 A 3 cme] Fole] AVIE MAES AA 4 .

32

71 ol Ao Az el oA, A7) ol WA, A, s, We] 9 AR dtellA] AEE 1820
AL ERoz & 4 9t

A7) olF ARe] Az el flolAl, A7) Zhdeli @Al o f 100 TRl ¥ 5 WX 20 FEF-e A
20 WAl 30 THN-E EFEA 7tk s 5HoE F F v
A7 SARtEsE "@AE 10T WA 30T XA 12719 WA 247193 ST astE AL EQos & F
ATt
ool o bl wEw, ] olfF Izl Alx wHoR Axw, T el 500~600 ug/mL o]/l HA
a4 ol ARl AlFH T

olsl, AAlE Fdl & LS A Azt stk gy 2 iy ot A A E AAdel gy
= Aol ofyeg A2 tE gge FJHZ FdE ¢ e Ao, ot AAdE B g sl fRlstE
3k, FE ZlsEEokelA e XAS VMR Ao Al e WFE XA &eFr] & AlTEHE Aol
o w2 o] A Ve REReE FEE S5 FRYY V1eF AP 9dte] FslAor & A
o) t}.

AAd 1: B 9 HX w(fish frame)?] Ca £& =9

1-1: A=

Eoubgol A 2012 3¥o| MErt £ tH(Engraulis japonicus, A7: 15.2+2.1 cm, AF: 21.3+£3.1 9)&
29 FHoN FYPste] Al o, EAg A9, Y (Raphanus sativus L.) E wFEER 5& 294 24
FURLEN A Fdste] ARSIt T Al AR AR AT A AL FETIT] FARE Aoz FAA
2A ZUulECA A 35S TR en, MAAE F017] 8l 3T & £ F HEEA vlagoz A8
ATk

1-2: & @ EX fish framed] Ca £&F 24

Hoawo] AdAA o] wel P4 T F 2 HX W (fish frame, TFH)OR2YHE Cagl €& AHE Auny)
H8ke] 0~20%2] AAg, AAE AASF F 2x2X2 em AV|E AEs F 2 XA fish frame% olg3ste] x 13
22 Ad-dx-F g9 RAAE HAEAT. I 109 &, F 2 HX fish framel & FH A9y Fo=
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F 1
[0032] Qgel ool a $5%F A4S AT A9-2A-F 9% v
Model Addition ratio(%)
code Salt solution Radish Anchovy fish
Water Salt frame
1 100 0 10 0
2 90 10 10 0
3 80 20 10 0
4 80 20 10 10
[0033] 0% 29— 10% (model 1), 10% A G<-F 10% (model 2) = 20% 2] d<-5F 10% (model 3)¢] ¥ = A

A Ade For $EHE Cad e 474 £, 5.0 9 16.6 mg/100 gollaL, Po > 247 0.1, 1.0

71 O, hl
2 1.1 mg/100 g2 AR Ao FE7l &5 FolA Ad4 To2 §55 = Ca 9 PO FeFo] Eolx
= Ages Yehddrnt. g, 200 A954-F 10%-EX fish frame  10% (model 4)¢ 9% RdAE
Aund, £55E Cad P ko] zbz 32.87 39.5 mg/100 gO & ZF REA FoA AP Fow 54
ool 714 wWokt}. o] AR w|Fo] Hol A& F HXA W(fish frame)% 9 Ca¥ P 25 Toz &Y
= AE A5
* 2
[0034] A4 109 & F 2 EX W (fish frame)o A 2G4y T2 §E5HE 714 &%
(mg/100 g)
Minerals Model code
1 2 3 4
Ca tr 5.0 16.6 32.8
p 0.1 1.0 1.1 39.5
K 13.2 27.5 42.5 100.3
Na 6.0 3,424.0 6,991.9 7,229.3
Mg tr 5.3 15.3 17.2
Fe 2.9 2.5 2.6 2.5
Cu tr tr tr tr
7n 0.2 0.1 0.2 0.1
S 77.3 84.4 100.3 108.1
[0035] AN 2: F Ht 374 HAGAY AZ
[0036] 2 ool AAdAde] wE F Hyl nZg X AR AFFTHL T 1o veRd vkel ok AEXE A
2 B (258 3 v g2 T el Ag 20%(w/w) B 2ax2 cm 7|2 AdE T 5%(w/w)et A
EWe Y & E3ste] 2.4 L fEl87lol dExgs & g2 1208 SAATaA0 RS 5% F HoF
AR (RAS-1D) o2} atdar, A 2 w72 3 dx FFol tha] AF 20%(w/w) 2 2X2x2 cm AR Hokgh
o] 2.4 L 5887 1

of BEeXAd F A2oA 127083 SAATEAR]
=
=

w71 & 3 th A FEFel dis] 20%2] 2

1S 10% - H7F X AARAS-2) ol sk, 2Ela, A
AE HUbste aEWe 93 £33t 2.4 L FE&7]d dexgst F A2 129t 48 aA S
gz FXAA(TAS) o]} 3pQleh. miAte g 2 5 7 uZg dx AR AH3) 7S dotry] 98
Al D EwrE 3 oS dR o] e A9 2 2x2x2 cm AR A3 B2 Zhz 10% X 2Bl Y1
335t 2.4 L fEd7)ol dEEge F 1021ColA A2 s4San AS F A7 A A YA (LRAS)©]
2ta 3otk

[0037] A 1: 7o o]3}513 HREA
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Hodbgo] A A3 Lol AR p 2 WA R g SA4S =4S Ades § 39 Zu. Fo AR
ZAL SR ko] 92.6%, EWAL 1.7, 3ES 0.9%0|U0, BFIES 4.1% o] Ak, o)y E
o dnkgd® AL A AZIY EFF wel vhhe] zbelrt Aoy tiAR o] 85~94%, ZThuld )
EL 1% Weloly. a8al 98 F9] plE 6.28, @M AR as T4 0.576 miteE g5 Fo| vz
Falak dAde AAF proteasedd H|3] AL tha o A AR Hrlgowyn dud BIavs A
SAA Aow FSPEu, T3 Fo T)E S (PR 43 Avle F 49 Z2h. 98 FolA HEE ¥
7188 K, S, Ca, Fe, Na ¥ Ko|¢lar, o]%F K ¥zko] 459.5 mg/100 g & & B} F7|d] uvla) €53 @yt
I v o & S¢} Caol 747t 73.2, 37.7 mg/100 go 2 wWol $Eo] AT, AR 242 AW wel FE
gheko Aolrtd Az oz 28 semi-micro Kjeldahl®, ZAW & Soxhletd, 3& =S 7114
S|P o R A3}

= 2

AT, BrEsE e 10094 i, 2diiE, 2 9 ] s wl gto 2 vEhy
ATk, pie A8E #2333 o2 pH meter (Accumet Basic Fisher Sci. Co., USA)& ZH3IA L %
a2 FALe 714l Hammersten casein® 7FEE3S] HE=ZE tyrosine ZEFW(Wrolstad RE. et al., Current
Protocols in Food Analytical Chemistry. John Wiley & Sons, Inc. New York, Unit C2.2., 2000)°] °l&] =
etk Al 100 pLE 40C2] water bathollA] 5%3F pre-incubation A7l ©h&, 1% 7]12d £ 900 plLE

A7 et B 2moA 0% TR ES S, 10% TCA &< 1,000 uLS x47}o}oq FANSS FX
A AT, MR E A R duld e Ao 1087F W3 F 10,000 rpmolA 1087 QA 2] (Eppendorf,

UK) 3kl AAANATE. A5 200 uLeF 0.55 M Na2C03 &< 800 puLE H713e % ifgo}oq 15% &<t WX
t}. o}7]o] 1.0 N Folin Ciocalteu's phenol €9 200 puLE H7}ete] Egsta, 308 FoF W3 3, 660 nm
A FFEE AP, 4284 d9E= AN 1.0 mL7t 1879 ABAEE tyrosine 1 pMS 1 mitle® A
931 e, tyrosines AHE3le] 2 EFEFAMOZHE unitsE AASIG Y

3
Fo] A, pH B @A as &4
Proximate composition (g/100 g) pH Protease activity
(Unit)
Moisture Crude Crude Ash Carbo—
protein lipid hydrate
92.6£0.1 1.7+0.2 0.7%£0.1 0.94£0.1 4.1+0.1 6.28 0.576+0.001
#* 4
ICP= wAE of 5713 o= (mg/100 g)
714 (Minerals) 3} (Contents)
Ca 37.7£2.1
K 459.5+4.3
Mg 21.8+2.6
Na 25.3£1.9
Fe 27.4%0.9
Cu 0.3%£0.0
/n 8.3+0.3
P 15.9+1.5
S 73.2+2.1

Al 2: EA ] HEEA

w ool QuNelo] meh AHgE A5 tEe ANAE 24 BN Avks T 59 gk 98 WEe 9
Wi 2L 7 70.3%, =9 18.9%, =AW 5.5%, 3]ETHFS 4.4%°] AT},

AwtA Fo] AL AW(KSESN. Handbook of Experimental in Food Science and Nutrition. Hyoil Pub Co.
Seoul : 96-127, 2000)°] ule} $3& e AetrldAzd, Zuhwla S semi-micro Kjeldahl®, =44
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e Soxhletw, A% FFS AP R ST TFHE FFS 100014 B, 2w, 24
2 3| Ee] s W o s YeERAT.
*5
A7 gde] durgE 24 (g/100 g)
Proximate
composition
Moisture Crude Crude Ash Carbo—
protein lipid hydrate
Content 70.3%0.1 18.9£0.3 5.5%+0.3 4.440.1 0.940.1
2-2: pH, oh|=A4, FAWHH7]|AL E HAF
A oEel pH, obvwmAk, AWAHA/AL P AFFE 549 A%e ¥ 63 Pvh Am 0Ee) pht
6.88010aL, FAHAFES] Brell #ojete frEjotu|ite] S AR & & e o xdA S 232.5

T
+3.8 mg/100 golAth. 2l oulF ] HArE 7HHFoR & & v IEAAAVI AL S 15.6 mg/100

4
g, ATFFE 3.7-5.6x10° CFU/go.2 HE7}t F53r9ic).

pHE A 85 #2313 thS pH meter (Accumet Basic, Fisher Sci. Co., USA)ZE ZA3}I
(460CP, Istek Co., Korea)Z FHASAL. S %=(Aw, water activity)® FEZAHE 574 7](Novasina
MSL, Novasina Co., Switzerland)& ©¢]&3lo] Z43%t}. ofn| =@ A (NH2-N) =2 Formol AA4H, T4
+ semi-micro Kjeldahl®¥, Z18]ar kA7) A5 (Volatile Basic Nitrogen, VBN)+: Conway unit< AR&3h=
u| 2ESAH (KSFSN. ,  Handbook of Experimental in Food Science and Nutrition. Hyoil Pub. Co. Seoul :625-
627, 2000) .2 ZAsGTH. AdTE AP H.A 9 TP H] wpel 37+0.5Col A 24~48A13F w3}
o el JErE ASs8a, uXe Rt E AL8-3el .

Are duA

#Z6
A= tide] pH, opv|=di, A7 AL B Ads
pH NH,-N VBN Viable cell count
(ng/100 2) (mg/100 g) (CFU/2)
Content 6.88%+0.01 232.5%3.8 15.6+0.7 3756 % 10°

=2 =2

Eodbwdo] QA A do] wal Az wEl A %3k TAS, RAS-1, RAS-2 % LRASY <Adtg 5 &

o

& Wshs ¥ 79 Ak Wx EANA TASY] &S S49%E REAel 35.9%01aL,

Baretell whet Ap7pash Bl wjAdEe] Agel] ejste] dsirlol SAUE 127 EA= 61.0%%
1 k. F AH7F 3z WA NS RAS-19F RAS-29] ST E UNEA 82 7 39.2,

41.5%°195L, SAarigte] Aaglel wet Ashrh ddso] SAdE 120 ddl s &l 27} 81.2, 88.7%

= oF 2.1 7hEE SUkekglon, T Fel AR 2005 UM RAS-29] &0l MM wakvh. SAdE 12719 A

RAS-17} RAS-2+= TASel wlal &o] 1.3-1.5¥) 7}&F xotor], o Hrtde] gaes s8] ta F7ishe

Ao e

o
ofN

a3, "@A Fol] thal 10% I F 10%S H7rske] 10£1°CoA SAREAZ LRASS) 45 $A4TE 1270
Ao F&E 45.7%= 4 TAS, RAS-1 2 RAS-29] ®ls] &4 AUtk LRASE AGo= Qg F 3
10£1CoA SAATaARG. BANR9 +&E A5 dAZ dete] Zed 2

v/w)E YERHATH
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iz HXAA(TAS), 5% F Z7F BA AR (RAS-1), 10% F M7} X AR (RAS-2) 2 F H7F A
A NA(LRAS) 9] 40 d 5 el Als dX N4 & Ws)
(mL/100 g, v/w)

Samples Salt-fermented periods (Months)
1 4 8 12
TAS 35.9 51.7 55.9 61.0
RAS-1 39.2 68.3 75.0 81.2
RAS-2 41.5 73.0 81.7 88.7
LRAS 25.3 31.3 42.0 45.7

32 9=, SEIAE 9 pf

SATE T T AE HAAAe] RS SAH AYE % 89 2o, sAEa F EA AR A% WslE
Aurd, SAYE LA dXaRe] drE= 11.5~13.0%, SANE LA = 16.7~18.3%, SAYE 1270
A= 17.2~18.6% WHE A=A} F7Fsilth. ol& &44%a x7]d A5y Aol2 <3|

WA For PFEW, @AIR %@%7} ALRA w529 i Huol ofF oz
RAS- =

Ao FRIANTE ZAHY Are & 99 Zrb. EX AR A
3 ] JE=E 0.692~0.708 HAZ SAREY
127015 ?%-@@EL 0.738~0.744 tﬂ%o]gi . o]

el

HAAA ] p "E TAS7]' 6.0~6.37, RAS—IO] 5.99~6.14, RAS—27]'
= AF%S BAA, gAR & ¥Wses /. pie ARE &
A3} t}g pH meter(Accumet Basic, Fisher Sci. Co., USA)® FAH3F L, 5= FE=A460CP, Istek Co.,
Korea)2 ZA3Rct. FEFAA%=(Aw, water activity)® FEZA%E 34 7|(Novasina MSL, Novasina Co.,
Switzerland) & ol-&3fe] Z7443}3itt.

S4YE F 29 AR 2AYHY] =)

Samples Salt-fermented periods (Months)
1 4 8 12
TAS 13.0%+0.1 13.6%0.2 18.3%+0.2 18.6%0.1
RAS-1 12.2+0.2 13.5%0.1 17.6%0.2 17.7£0.2
RAS-2 11.5%0.1 13.4£0.1 16.7£0.2 17.2%+0.1
Z9
40 a F g Als g9 AAe FREAE
Samples Salt-fermented periods (Months)
1 4 8 12
TAS 0.708+0.001 0.720%£0.000 0.731+0.002 0.738+0.001
RAS-1 0.707+0.001 0.725%0.001 0.736+0.002 0.746%+0.000
RAS-2 0.692%0.002 0.721+0.001 0.737%£0.001 0.744+0.001
F 10
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SA%E F e AR 2A05E pH

Samples Salt-fermented periods (Months)
1 4 8 12
TAS 6.00£0.01 6.02%0.01 6.04%0.01 6.37%£0.01
RAS-1 5.99£0.01 5.99£0.01 6.01£0.01 6.144+0.01
RAS-2 5.98+0.01 6.00+0.01 6.00+0.01 6.10+0.01

3-3: IAAHT|AL, FHL W oA

sATa F B8 AR d9X9R LAV ALs S 53T Ao X 119 2ok "@X AR FHaaddd
A% e g 17194 94.3~98.7 mg/100 nL WY oI, SALE V|3to] ATESFE dx] § AR
el A Aol Frhste] s4da 12719 A 306~322.1 mg/100 mLe] WHE YERAT. 4% E
F 2ed Az d@xasle 44 %S AW A ¥ 129 2vh. SALE 4gA 2 dx sl 4
A TS 1.7~1.8 g/100 mL, SALE} Mgl me} HA T4 o] Frhele] 4% E 127194 TAS,
RAS-1 % RAS-29] EHa e Zzb 2.3, 2.7 2 2.9 g/100 mLE TASSl Wl °oF 17% 2 26% A=

=716k, opn A A(NH2-N) 38 Formol AW, ¥4 4AE semi-micro Kjeldahl®, =gja A7) =
Z~(Volatile Basic Nitrogen, VBN): Conway unit< ARR&H= m|gFdayiog A& ).

F 11
sl T BoE Als EX AR IAAAATIEs T (mg/100 mL)
Samples Salt-fermented periods (Months)
1 4 8 12
TAS 94.3£1.8 127.24+0.9 226.8+0.2 306.0£0.7
RAS-1 95.2%0.8 131.6+£2.3 252.0+0.3 316.24+0.4
RAS-2 98.7+1.2 157.8+£0.2 276.7£0.8 322.1+0.4
FZ 12
AN E T 2EE AR "X9Ae FEA (g/100 mL)
Samples Salt-fermented periods (Months)
1 4 8 12
TAS 1.7£0.1 2.1%£0.1 2.2%0.0 2.3%0.1
RAS-1 1.840.1 2.2%0.0 2.540.1 2.7£0.2
RAS-2 1.8+0.0 2.4%0.1 2.710.1 2.940.0

A% A E 139 2ok A% o v A

% |52 FXAA Y oln =i 3§ =
ol @ AR FHEARI He oA e WA AR sA90a 101G 607.8~634.4 mg/100 mL, &
A 71zre]l Aage ey g43] Frbste] 440 E 127184 TAS, RAS-1 B RAS-29] oju| = dtge 7h7)
1,392.4, 1,406.4 2 1,596.6 mg/100 mLo]Qth. AXAA ] R Z olnw-dislgke 7 oS vz
7hsl Ao X mrh E Wk ofyg; AR B el 7] wEd Fa% FAAE FY 0}1%01111 o}
Hedse] F7hs A Yo & 9GS wA o Helvh, webd RAS-13 RAS-2% TAS Ht} FHAe} of
Hx=da o] 2 AoR Hol o3EhA ARz Wl OME} 5 WAl M= 53 Aoz AZH
=
F 13
SAATE T R AR XA opnFa T (mg/100 mL)
Samples Salt-fermented periods (Months)
1 4 8 12
TAS 607.84+12.4 1,008.0£9.6 1,092.4+9.9 1,392.4410.0
RAS-1 623.2+11.2 1,125.6+12.8 1,384.048.2 1,406.4+8.4
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| mas2 | 63444956 1.187.2+10.8 1,531.248.8 | 1.596.6+12.8 |

3-4: Ca ¥ P

SAda T 29 AR BXAA Fo Ca¥ P Y] WIE 54 AFE F 149 Zrh. AR EXHAY
Ca®} Pl 3heke AwrE 4Laol Z+2b 9.4~23.3, 20.7~31.1 mg/100 nLolQ oL}, <A7]|7e] ARE+=2 &
Zo] Frlste]l LA 127094 Z+7F 22.3~87.1, 83.1~165.9 mg/100 mL W= L}E}LH ok A 1270
A RAS-1 ® RAS-2% TASol ®l&f Ca o] Ztz; 1.6 ® 2.99) AL @Wetow Po| &= 247 0.5 2 1.0
v @drh. FolE Ca, Mg, K 9 Na 5 F71do] b dfHel dow, F AXE @2 o Adde 7714
AN Fog LEFT = Aol A A Aut. TIF, Foi= proteaseE H|FE3F}O] amylase, diastase, myrosinase

st §.é:7]- E1r%k stREo dedl, ¥ F9 protease FAE FHXA O HI7MSE R AR proteaseo] H]
gdgde o Aol o Are] A4S FAst AR Ha T dWde HAE FEAA fElohv e

Aoz wiuxo] AuM(Kim et al., Korean J. Food Sci. Technol., 39 : 255-259,
2007). wEbA GAAA A=A FE HIME AF Fel &
v, o] w fEl® Cad Po] ¥
=]

[PaAe) OIH o

o,
0%
ox
2
i
Q.

ol
Lo

2] fish frame

|
. ol el

=
5

o

% Z}% protease’} A
A =

QH Zo7 ﬁz o)

e Bs 347 =8S 4 5 U
NeEAS X AA SAdRF HEeEd HE- WH *é%_hi 717He E GEAZL $ J& Wyt ol Ca
geko] ¥ 75A LER X AR Azt e Aoz ALHIY.
F 1
sAY%E T B8 Al EXER Fo] Cadt P gheFe] W3 (mg/100 mL)
Salt—fermented Ca P
periods (Months) IAS" RAS-1 RAS-2 TAS RAS-1 RAS-2
4 9.4 22.4 23.3 20.7 28.9 31.1
20.4 33.6 52.0 62.1 101.2 124.8
12 22.3 58.5 87.1 83.1 122.9 165.9
fFelobr) sl 2 BASFES Ag JdAES A ZS of2, lithium citrate buffer(pH 2.20, 0.20 M) 24
Ags T ol A 2FE A7 (Biochrom 30, Biochrom. LID, England)® #4319t F7AE F Jo|e

Ng FE2E88 38 =/ol 94 s 500-550ToA 5-6A17F 5423} (Ohara T. et al., Food Analysis
Handbook. Kenpakusha Pub Co. Tokyo : 264-267, 1982)A1%71 3 ashless filter paper@ o]¥}3slo] dAgFo =
83k U}, Inductively coupled plasma atomic emission spectrometer (ICP, Atomscan 25, TJA, USA)&
Na, K, Ca, Mg, Fe, P, Zn, Cu ¥ S¢] &S #2350},

3-5: Afs
SA%E T AR BN 2aEe] AdrE AT Ade F 159 Ak EAG3 sA4%a LA

TAS, RAS-1 % RAS-29] A+ 247t 6.2~6.8X10, 6.4~7.0X 10' 2 7.7-8.2x10" CFU/mLol e, =4

i

=

2ARA WE ARFE 27 3.1-3.7x10°, 2.8-3.5x10° ¥

fol
o2

&
2.5~4.4x10" CFU/mLE RAS-13} RAS-2°] AJi#<=7F TASO] H&) oz wokch. wabr] ole]dh @E Wda o
A RG] ol PR AA O 2477k dFoln Fnjet WHE BHo] &S UEdL.

A= APHA Y EFHFIwSFHAP.H.A.  Recommended procedures for the bacteriological
examination of sea water and shellfish. 3rd ed., Am. Pub. Health Accoc. Inc, New York @ 17-24., 1970)
of mheb 37£0.5ColA 2448417 Mkl Urht He5E ASHAT, WAL ZEFARWNAE A185S
o

F 15
SARE T AR AN BEEY] AdF (CFU/mL)
Samples Salt-fermented periods (Months)
1 | 4 | 8 | 12
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TAS 3 2 2 2
6.2-6.8% 10 8.1-9.4% 10 7.9~7.8%10 3.1-3.7%10
RAS-1 6.4~7.0%10" 7.5-9.2x10’ 6.4~7.2%10° 2.8-3.5%10’
RAS-2 4 3 3 3
7.7-8.2% 10 5.0~6.3% 10 3.5-5.5% 10 2.5-4.4%10

HE FPLEAEY SHUE 0EE 2 GYorlEHel 4T £4 BAARS AXT BHoR E 19
Azl vk A% EEAARIAS) 2 F A7k 0B DANR RAS-1 D RAS2E ARFAD, B AE
SOl Ry R FASA Bekel dvinsil

T 13 2e AxsA wal A Z3F TAS, RAS-1, RAS-2 2 3% Al HX A (commercial anchovy sauce,
CAS) E3E9 4t o DHE 438kl wlask AvE i 167 ZUh. RAS-1, RAS-2, TAS ¥ CASO| 4 =
2 74'74' 62.9, 63.5, 62.0 ¥ 69.7 %= RAS-17} RAS-27} TASel| w]&l S#stafFo] tha wWtou, CAS Hub:=

AA AR 3% (Park et al., Applied Fisheries Processing. Suhyubmunhwasa. Seoul :
273—275., ZOOO)E /\]-B-E] ol skeke 7zt 15.6, 17.0, 13.8 2 5.6 %% RAS-13} RAS-27}F TASS} CASoll
Hla] 1.1 WA 1.29], 2.8 A 3.08] 7} =9kth. o]i= RAS-13} RAS-27} TASell wl&l] Ztg aart 53] g+
o] = Fell o Ex & wuAe] JHEE g £XEY] wiEolet AAE AT, g, RAS-1, RAS-2,
TAS % CASe| 3% 3k 74z} 18.8, 18.6, 19.9 ¥ 23.7 %=A] RAS-13} RAS-2% TAS9} CASol Hlal thi bk
o},

RAS-1, RAS-2, TAS % CAS9] pHi ZH7} 6.15, 5.85, 6.91 % 5.79% RAS
o] 7 pl7} 5.792 7} woke=dl ol CASe] A7t 78 &+ F2ARX
T Aoz AZAHEATE AN EY AL A uE i g
micro Kjeldahl®, FA" 3tekS Soxhlet®, 3|& ko A23) 3}
A SR, dwd AW 9 i %S w goz e
meter (Accumet Basic, Fisher Sci. Co., USA)Z ZA3}3t}.

e o1 ow H7sk AuE o
ij% Z\ﬂ-ﬁﬂz] 61—31:0 semi-
o= ZA4s. @5EE T2 1009
AT} pHE Alas ddsts o pH

F 16
TAS, RAS-1, RAS-2 & 3% Al Hx]HA (commercial anchovy sauce, CAS) E3E9] UukAE 2 pH
Products Proximate composition (g/100 mL) pH
Moisture Crude protein Ash
RAS-1 62.94+0.2 15.6+0.2 18.8+0.3 6.15%£0.00
RAS-2 63.5%0.0 17.0£0.1 18.6%0.1 5.85%£0.02
TAS 62.0£0.1 13.8%£0.2 19.94+0.5 6.91+£0.01
CAS 69.7£0.2 5.6%0.4 23.7£0.1 5.79£0.00

4-2: opueAs R AHADE

RAS-1, RAS-2, TAS 2 CAS9 ojm|:=d i 2 A/ AL TS =

1, RAS-2, TAS ¥ CAS9] Bt @t felobnst s Hddoz & 4 9l 2
1,590.4, 1,638.0, 1,372.8 @ 705.6 mg/100 mL= RAS-1Z} RAS-27} TASOl| HI3) ¢F 1.16 2 1.194] @okow
CASell HlsiA= 2uf o] €53 WATH. HAAA Fo] opv| Ak FFe EA Fude] Jhgws] Ax
2 Wk opel Fujel To] gly] wiiEe] dAF Fod FA AHE F shtol, ofwwmAA ke ZUt
= dA "o AAHA FFS Fubn dHA Avk(Back et al., Korean J. Food & Nutr. 9 : 392-397.,
1996). wWapa] 2 A|ZE RAS-13} RAS-2%= o]&}El A AR 2A muk olE BEAQ EA wo A% TASU CAS
of vl €53 TS & 5 AU HANAY ofufF HEE & F & LAV FHS RAS-1%
RAS-27} Z+ZF 301.0, 312.0 mg/100 mLE TAS®] 294.0 mg/100 mLell ®]&l] °FzF ®erom | CASS] 214.7 mg/100 mL
Ho}h 953 wol A AR 59 Turt AEgS & 5 AU

o = A (NH,-N) S Formol 2 AW, TAAE semi-micro KjeldahlW, =@

rUSi

:&&\

g A7) A A (Volatile
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Basic Nitrogen, VBN)+ Conway unit< AF&3l= w|EEibHow ZA39 T
# 17
RAS-1, RAS-2, TAS B! CAS®| opv|w=da Bl 3R 71 da =
Products NH,-N VBN

(mg/100 mL) (mg/100 mL)
RAS-1 1,590.4+30.2 301.0+4.8
RAS-2 1,638.0£40.8 312.0+2.0
TAS 1,372.8£35.4 294.0+1.8
CAS 705.6+14.6 214.7+£3.3

4-3:

RAS-1, RAS-2, TAS & CASollA] F&3+ dl2H9] taste-active compounds! fr&]otu|=l A4S

o)Al B

st A= ¥ 187 T}, RAS-1, RAS-2, TAS ¥ CASe] f-&o}u|wak

12,390.6 % 4,261.7 mg/100 mL= RAS-1%} RAS-29]

F8 fyolr=Ato 2= glutamic acid®} lysineo]

=

o

steke 7hzb 13,117.8,
o}aFo] TASS} CASel w]sf

wAjse] v

14,174.9,

A53] wokrl. RAS-13 RAS-29]

7k7y 1,635.4 2 1,811.2 mg/100 mL, 1,249.7 2 1,375.2

mg/100 mL= $F&Fo] 7} wWokil, v O = alanine, aspartic acid, leucine, valine ¥ threonine $=°]%it}.

L9 opulledtts B ghEo] IRl o] ® mlFeo], & RAS-101uh RAS-20] FHREl Zb opwliedbe] A
AR o wg $sthn AZEd, &, 2 AR BFelA arginine $Fo] 2% o] Sols
k.
% 18
RAS-1, RAS-2, TAS % CASolA FZF3F A~ ol Faolu| it 24 A4 (mg/100 ml)
Amino acids1 Products
RAS-1 RAS-2 TAS CAS

Phser 8.6 ( 0.1 9.5 0.1 6.6 (0.1 8.2 ( 0.2)
Tau 302.5 (2.3 343.4  2.4) 287.4 (2.3 95.9 (2.3
Asp 1025.7 (7.8 1137.2 8.0 975.2 (7.9 326.6 7.7
Thr 740.7 ( 5.6) 867.0 6.1 680.6 (5.5 226.3 ( 5.3)
Ser 429.5 ( 3.3 305.9 ( 2.2) 663.8 ( 5.4) 130.4 (3.1
Glu 1,635.4 (12.5) 1,811.2 (12.8) 1,539.7 (12.4) 1,175.1 (27.6)
Sar tr ( 0.0) tr C 0.0 28.0 ( 0.2) 11.5 (0.3
AAAA 15.9 (0. 16.8 0.1 17.1 (0. 12.9 (0.3
Pro 386.1 (2.9 442 .4 3.1 327.2 ( 2.6) 134 (3.1
Gly 487.4 (3.7 536.5 3.8 466.6 (3.8 104.3 ( 2.4)
Ala 1,143.2 ( 8.7 1,268.6 ( 8.9 999.0 ( 8.1 284.1 (6.7
AABA 7.3 ( 0.1 4.0 C 0.0 9.8 (0.1 5.2 0.1
Val 858.3 (6.5 957.5 ( 6.8) 823.5 ( 6.6) 277.8 ( 6.5
Cys 241.3 (1.8 281.5 2.0 173.9 (1.4 52.2 ( 1.2)
Met 372.2 (2.8 429.5 3.0 353.9 (2.9 63.3 ( 1.5)
Cysth 8.8 (0.1 9.1 0.1 18.1 (0.1 4.2 (0.1
Ile 622.6 (4.7 703.1 ( 5.0 503.0 (4.1 189.9 ( 4.5
Leu 941.2 (7.2) 1,076.8 ( 7.6) 605.0 (4.9 178.4 ( 4.2)
Tyr 60.1 (0.5 87.1 ( 0.6) 48.5 ( 0.4) 18.3 0.4
Phe 456.6 (3.5 564.7 4.0 442.6 ( 3.6) 129.5 ( 3.0)
GABA 4.2 ( 0.0) 4.8  0.0) 4.2 ( 0.0) 1.1  0.0)
Ethamin 17.2 (0.1 11.0 0.1 21.6 ( 0.2) 6.8 ( 0.2)
Amm 761.0 (5.8 759.5 ( 5.4) 725.1 (5.9 125.5 (2.9
Hylys tr ( 0.0) tr  0.0) 11.7 (0.1 tr 0.0
Orn 626.9 (4.8 704.5 ( 5.0 607.8 (4.9 182.9 (4.3
Lys 1,249.7 (9.5 1,375.2 9.7 1,187.7 ( 9.6) 240.9 (5.7
His 596.6 (4.5 337.7 ( 2.4) 768.6 ( 6.2) 241.3 (5.7
Ans 108.2 ( 0.8 122.2 0.9 85.0 (0.7 31.4 0.7
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Arg 10.9 (0.1 8.3 (0.1 9.4 (0.1 3.7 (0.1
Total 13,117.8 (100.0)| 14,174.9 (100.0)] 12,390.6 (100.0) 4,261.7 (100.0)

Phser: phosphoserine, AAAA: a-aminoadipic acid, AABA: a-aminobutyric acid, Cysth: cystathionine,

GABA: y-aminobutyric acid, Ethamin: ethanolamine, Orn: ornithine.

A 8ol 3ujEe] 70% ethanol Goe 7ste] #A7](Ultra Turrax T25, IKA, Janke & Kunkel GmbH & Co.,
Germany) = &3S F 17,000 gl A 1543 AAEEATE. o] 22he 23] ¢ &S] 4 FF s Ko}
s T SHFE dAFoR AL, o7l AduS 93] 5-sulfosalicylic acidE 10% #7135t
St W 9 ofet & AuARE BAE dxFo R AEET. fEletuleal B AAINFES AlE dAnE
S 7aAxE thg, lithium citrate buffer(pH 2.20, 0.20 M)EA A3 3 oju| =it 25824 (Biochron
30, Biochrom. LTD, England)® ¥23}%t}.

RAS-1, RAS-2, TAS % CASelA F&3 dxitel 778 A4S 43 Ave 1 199 2uh. RAS-1, RAS-2,
TAS @ CASollA AZH 7128 Navt 22} 7,142.3, 7,006.0, 7,543.7, 8,386.0 mg/100 mL2 714 ki, o]
el S, K, Mg, P 5= vz @o] shfo] AT, 53], £ RAS-17 RAS-29] Ca ¥ P9l o] 27} 60.7
7} 83.4 mg/100 mL, 104.99} 145.6 mg/100 mL=A] TASUr CASell w3 €53 Wol o] dv A 2 AF
Fol 2 odYorses EAolgta & 4= v}, CSASQ] A $-+ RAS-1, PAS-2 & TASol| &) Naz} B2 whd,
E} F7)ol e giAE 1/10914] 1/3 A2 AA =] AUt

7 19
RAS-1, RAS-2, TAS & CASOlA] F&E3F odlxio] 7 A ¥4 (mg/100 mL)
Minerals Productsl

RAS-1 RAS-2 TAS CAS
Na 7,142.3 7.006.0 7.543.7 8,386.0
Ca 60.7 83.4 21.3 5.2
Mg 195.7 253.1 151.4 43.4
K 446.5 452.6 440.5 178.5
Fe 5.3 7.8 4.9 1.9
Cu 0.1 tr tr tr
Zn 1.1 1.2 1.0 0.1
P 104.9 145.6 65.3 8.3
S 683.1 691.7 679.5 67.4

T8 & Jdol2 ANE FEES IE EUHYA €AFH FHs| 500~550Tel A 5-6A1F FAESAZ]
ashless filter paper@ oj¥sle] dAH#Fo =z A3 v}, Inductively coupled plasma atomic emission
spectrometer (ICP, Atomscan 25, TJA, USA)Z Na, K, Ca, Mg, Fe, P, Zn, Cu % S9| &= H43}% 0.

RAS-1, RAS-2, TAS % CAS9] 3|x=©elql =, i« 2 ddisias &4& S4ste] vus A3 %
202} 7T}, RAS-1, RAS-2, TAS ¥ CAS«I ol*E}‘ﬂ S 6, 8.4, 19.2 = 0.4 mg/100 mLEA TASE
vkA el A EIA A EE

F

= &

A2191 100 mg/100 mL HD}c g’& e °k°§ Alg EA A o] sl aEl SheEe ASE S b
stobal AT ARk o R S AW Proteus morganii @o] Y@EALE | 7gk Aol oJaiA A%
HH, F2 A offy 1 7EEAA E2 dES BAvta d#A drk. g AEFF A (2013) A= Hx
AR WA 71$S ez A i=dl(Korea Food and Drug Administration. Food Code. Korean
Food and Drug Administration. Seoul : 9-3-32-33., 2012)RAS-1, RAS-2, TAS % CAS R5F | &wto] X402
YeY A FAgHHe A ke & 4 IStk RAS-1, RAS-2, TAS H CASOlA F&E3 @uld i s gie]
Hammersten caseinol] it 42 Z+zF 0.801, 0.858, 0.695 = 0.293 uM/unit® RAS-13} RAS-29] &4 %"”0
7 wokal CASe] &gol 7HE uskth. ol= wWo] RAS-13} RAS-2¢9] A H7HEE ~r°1H L Kis

W, olgo] sAYE F § @A JHEstE FXste] A AT T

O_u

Al

[e5

o
ri N
tlo ofN

protease?] Aol JFES A
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AA GFEAA 5 JS Aew dddn.

F 20
RAS-1, RAS-2, TAS B CAS®| 3|=Ep¥l §, tigvs 3 oadEsassy
Products Histamine E. coli Protease activity
(mg/100 mL) (Unit)
RAS-1 8.6%0.1 Negative 0.801£0.006
RAS-2 8.4+0.2 Negative 0.858£0.010
TAS 19.240.3 Negative 0.695£0.003
CAS 0.4+1.2 Negative 0.293+0.001

g A& 5 g& #H3lo] 0.IN HCIS 25 mL 748k & #Adsta o33 o3 0.1 N
F AL AL T ARt BFEE F AFEN 42 1 alE vz A
Algge] #Ha oS NFESEY 100 pLE 7§ X3 Na0; €9 0.5 mLet 1% 3w (dancyl
chloride) oFAIE & 0.8 mLE 7}ste] £3d & nwpyE& @il 45CelA 1AI7F 59t FEAS Az FEA
3l A1 BEE 2 AFEdo] 10% prolined e 0.5 mL9} ether 5 mLE 7}ale] of 1087 W&sla 4E5AS
%% H acetonitrile 1 mLE 7F8led o7s A& HPLC (Surveyor Pl

Hsle] AA 5 us HPLC system, Thermo
Co., USA)Z EA34T)

AT 23 Ade AEFFA wat A= 10 mLel 0.85% B A AAF 90 nLE 71ete] AP L AL Az
2 10¥4R whA 3Ae g LS LB wiX(Lactose broth, Merck, USA)E 7}§ Al@ o] HE3d T 35+17C0|

A 24AZF wFElitl. 24A1%F &, Durham ®a ¥ o] Zhxr) @AStA FAAIY Ay Aoz #AHso] BGLB
=] (Brilliant green lactose bile broth, Merck, USA)Z FFEA|7] 35+£1ColA] 24A17F vt & 7}~ 9bA)
o] FRIHAY FAHAYE Ao dHoZ g APHY NS EMB e+ F #ul 2] (Eosin methylene blue agar,
Merck, USA)ell =%(spreading) 3te] 35+£1°TColA 2443k vk F T4 FE& == AP FFo] AW
g4A e A7 FHo= A,
4-5: #SAA}
wrd o] ol A ale] whel RAS-1, RAS-2, TAS % CASe] 1t
X 217 Eo. d@AAAY #5H 5o &I EE & 9919] panels TFAste] Alm EX QA <]
¥ q 7159} 22 #5A parameterol] WiEte] 5EA HHW(5: ofF £, 4 £, 3
F U)o R 34 gtk o] W, i HXAA(TAS) 9] #H7t s 4= A
T A7 a2 HAANA G Al Fx] A (Commercial anchovy sauce, CAS)2] ZArth
1SR cE. IE ALY A= SPSS system (Statistical Package, SPSS Inc. USA)S o]&
ANOVA test % Duncan's multiple cange test® p<0.05 G==olA Al57te] FoAS HAASIT. TASS 7
2 ORAS-17 RAS-2 BT 7} #THIE &AM TAS Hul ofxb¥ gk HHE vk vk, CASE HE o
S sG-S Wtk RAS-27F 4 et @dEoA JPE 9 WS Wekom | RAS-13 RAS-2 AtelellE 95%
]

VoA, A2 8l 29 V)] diste] de Akt

N
IS
LU

2

ol

ol

!
ol

o MN o
o

Fol A Fo% Aol ATk, WMol Azl 79 RAS-1, RAS-2 Z TAS Apololl 95% G==oll A f2l4 xfol7}
S Ao® Yt #5AAF A%, F A7 nZ "@AAAe A g AR AlgE A Ao 1)
T FHEA VEEolA 4F3] S HAHS wokow, WA AZA FE 5-10% HUMFORA AdAdE
717ke] 5T gEo] AF o)zt Fd B #5H FAE AL 5 AU

#* 21
RAS-1, RAS-2, TAS % CASe] #57AHn=9, p<0.05)
Products Sensory evaluation
Taste Flavor Color Over-all
acceptance
RAS-1 4.340.2° 4.0+0.1" 4.240.1" 4.340.1°
RAS-2 4.420.3° 4.140.1 4.240.2" 4.440.2°
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