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AL ol f{iy 2 W = AL T 49 78 A4
R oA Fo] BH|dle BAAFE sl sAAZ IR AEH
Q FAhgdE AFoitt. #A sEvelidN A v ALY FH
= 5420z ZAEQACH? A 1989~1993d Alole] AL F A4S
< A% 18,602 M/To| 7H&=Ax, 25 AAF] 714 EdE AL
vich A§-9-A (1993 6,050 M/T)e2 A AA RAdHF A 49%&
AR o, meta oo th B AFFAE FHHJY.

a3y ES(RIEAS) § 29 F8 JHFEQ AFdd #BIA= F
AAQA EAY E7Z2FF A Qe dAoltt. add AGAYge &
AHE Rl Edl7l F&AE4LY FRESY ¥oz g F4d AHF, 7l
FENA e Yoz FIAE Fdd ZA J|dsin Y. EF
© &2 Eo] g1 ZART 4% AU AAdsle NEASE EFA
o] ZdFo] L& FER nto] Fisie A& Hulg Q17|§ Folsk
o Odd o= 1|]E 154F AR BmdA g4d TEAN
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A7 SHuly Hojof jrt

E3AL I vo] Az dgAH A7 stAAR(HRAHAR)E
|23 FTAIAA AERAAA JRENAEIF A9 gl d4Foin.
melA oz XAt wakEo] EFNE 92 AGA gy AFH
AANFOZ Ag SAHAFZ] HHAME ol AL 9 FEI I
A AF A7 gasit} ages 4 Edle 989 I tEE
A AZd th3 HulPREL HA AT BEA47YPE ol&sld 4
A3 gslozd AFEaAAF i sty 4] FH3] 79 =
of &3lo|.



ol¥d] HT YEE VEF AHAAZFAAE FLAENA 3R], 4
APo g S BAJE A/A YL dE vF SFHEEY
EA7F YA A8 3T 7154 AFeE AFS 23 QAN
48] Ut Edtel 2 AFo ddtde olFx FAFHoR dFE vl
itk J2u 2 ol PHEHT SFAHESE YA EsAC dWjt
AFAFo2AMd BAH4E AXB3L HX €3JAE 4 s 877
ANFE FA & = Ao

E&AY AzubEe @R A WeE AP Py o3
I gleng HAY AFTHPNY A SAHLE, AR YF Sl @
718 HA Aol &Y=l UARY dPoz AFLFer ¢
A AlF17] YA A AxEe Gy old mE FARE
B QAR olfoiHol & Aol o|YA oA EFFAL F
A& FAsE GAHF Fod FAIANA A5F wWto] YA E
c}.

S vete]l AFAEQY HA diF MExrl Yoz EobF
of g} o]e] Aile] Eol'gd FAHd g HUAE FEW FAHER
zole AR 2¥E AL Eold A2z & & Utk §3 I
Adzulgo g3 @Yo FolAAM AEE AhF oz ALEHE 7
2ATFE FE3] A=EHIL U F, Ado] FAHd= Gt T A
ATEE AXEHO ¥ ¥ PR HYURE AME-FHoO gHou A4
= FEFY9 F7ie FYFRY WHI a3 A FHIAJATFY S
T2 VA AZDE Ax dcHo] YA FeEH JHFAFL
A2 €953 e v, TFNA dFAALAES Bojsle Fol =9
Ui gl

aHEE o|gPL qHNA Eu B dFA dAFslaAste |7
238 EU23d Esl % I 71FFo) g $+4E FuUge a9
FRFo2A #8 FFAEY FIPIRE Folx, 98 FHY &



SFUol 71o3tm, URl Widt ZAAY F3lel diu|slr] 4% 7184
59 SHo E 79 ¥aAdo] g

AF7tA] 2yt dFE A @ 938 TFIEE UHA
A4 Ao dslds SAATEF o8 dyd B3 ° nAgA
o] ¥® AN, a4 FuHEY 5w §r4RY 5
o] fltt. Az A4 AZL AHFAHE 13do oA ot
Agol AIoe Y, AAH F AUAWE fFEATI= 9UERR
43 A? AGHAFL =Y AL AR Ut oA F M u}
g APgAZ g A7t §¢3) FAHo 1 AT P, Py
BY w4 E 2 A 24Y a3 udEAYY g Bas}
TR EH AL

a8y o) 2 A4 AHAH AAL Ao A dFel 9l
ong SAWR J|E EFA78 e A7V AEREHUL Y, nAdER
o]-8-3t HAFAZE £A44LR I Azl d¥AHAE: YR
JoH agln £A4RP B AFEME JMEFRAY AR A
AR Ao dED Yo g Burl o THH o] FeAe ATEL
5 34t ojii{ A I¥E WEEEAN EF(VNEANH)E YL
23 d3t= 22 gl

T I Il Y-S AHEEA AL FE 42Y9 o ifE €8
23l GAFFEA B FHo2 = FHoMAole} X F3 A=
A Gl FFHPSE gy o]8FHo it} ol F2 oAy
Slld EEL F8oz2 AHE AEAFY peptideF R HEloful
A SA4dF0d dojue o 7hA] 3 AAEC Qe 55T
0 JHAY, ol&H= €89 FHY AP gty Yaleihg
1 W33 Y F/7F 9.

$-gvelet 22 E31EQd dE9 gy AZAFQY Shottsurugd
82 EFFo| 714 Bo| ol&=H 1 fdd= FHola, 449 A



o], 28 1Fo], 240, WMol Fo] &= U}, Shottsuruoil
B AT7E2E 48P Axy* P, FA9 JETP, o8 o
i £4%50 B3 1na® % Iy o

ol AgolA FE ALGAEY HETSY Nuoc-mandl o3
E Azds 332447 opnjal 24, o @7 2 A, b
AEAN N sl i, eole] FAME Nam-Pla: nAEA" 3
A B3 A7) 1o, B W Bagoong nAEA of
3 A7 Y. a3y ElveldiA AY RIEASE Y952 3 A
2o B3 I AL fid

d J1edH Y FHIAHAL AFHEYE 7 gt AFTFA GEAEFS
2 ¢ JAAF HEAgo] W LulE Hriel Aol BA
St T Aol Aldoelt}. 53] AZDFY K& TX7F 2EA] 4H43E A9
guro] JjAHEA] Eiyenz AU §E7E AY7] $dHA
AgF 7l dd3] TolAA HAUIL, AB|RE Foij8-& GAAE F
=2 gto] AEEe] AR EAREAY £E olddlE A AHEHA
X3l Q= AFold, AF LEGds AL R F3ln AR
= U 2 o2 AHY AFRE 4 1, 4EUA JAY &
71E4E AMSEH = s Bo AFEE 4 8l AlFol 8 Aot
53] HIdd= 4AdY I A3V 1¥@YE vIET 4F AU A
Aol o= Ut AFET7 LREHAA B 4L HESF FA Y=
oz ANAEY 7|37t AR gk olg ¥ FgeA et
FALE A FY FANAE A% =¥ B3 Aol dAG.

R T $AE ARV E 8 94 3L F dHAQ
AR gt ARSI Qe dAeE dog A FZ nR= o)
A JAAFE FAEIY AT{HA AR E vldsis d A2/ F2
R4 Bl olugl xRl HAARY FHAME vfj-¢ FAF A2 Az
B ol da L Ao EFAY HuAdE B AR JlsAHdEd



T3 A+ A E F38A4 8 F71°lt

B dFdAc Edle 48 O F8F JIFELE AMFHAL Qe
E3A S AFAHA 548 Wi Astd std dHT dAE )
A e FALAEG4EES A3 £ £ 1 FALHE H93)
£ 3, ol Hmsty] Ao HindA olfHe AAN¢ €8S 2
Aol thPME 0|38 AE-E M 19 HEAo|E HuPE
oM E3YEY I AFA diF st §A4 9 AR VTR
& THE7] A3 BExez FYHJ

0. As 2 94y

1. 434 &
(1) EHRIEANM)YE

AYol] A3 EsHAMMWo|, Caridina denticulata denticulata)®
19943 1249 (Table 19 RF-1) ¥ 19953 8¥€(RF-2)3 11¥RF-3)9
A USFT AHAE GEERdA FAE H22A A 186~
280mm(B T 23.3mm), MF 0.07~0.35g(FTF 02¢) HHY9 4olgle
RAE @A A ZH ojfF O3 ofo|L vtz AL 4 Ay 4
HA7LR] EHete -20TC FZ ARSHA AE2 A3, A
89 AL Table 13 4.

(2) ANS(vltHAl-$-)E R

RN $(Acetes japonicus)®¥EE 1994 129 (Table 1¢] RS-1)
2}, 1995 11¥(RS-2)ol A AT YAA 3193 23 oA olg=h
RAE FEXFTY AR FRFAA FUSA ofoliutro] 23
A APATLA 63 o2 -20C FZ o] ARsHEA APsUch
Age 2A4L AR 274~388mm(F T 33.8mm), MF 0.18~0.54g(H



Table 1. Sample of raw shrimps

i

i _ A il i

Sampling Sampling No. of Eody length Body weight
Sample” date area specimens (mm)*° (2)"™

kbl

RF-1 Dec. 1, '94 Naju city 10 1 20.9~26.0 0.07~0.27
(229x15  (0.28+0.07)

RF-2 Aug. 18, '95 " 10 186~233  0.08~0.17
(200x1.3) (0.11x0.03)
RF-3 Nov. 1, ‘9 " 20 23.3~280  0.19~0.35

(251%14)  (0.25£0.04)

RS-1 Dec. 1, '94 Mokpo 10 214~-365  0.18~040
City (31.4x28) (0.28%0.07)
RS-2 Nov. 20, "9 20 32.8~388  0.29~0.54

y (35.0£1.5)  (0.38%0.06)

‘I RF: Raw fresh water shrimp.
RS: Raw sea water shrimp.

* Range(average * standard deviation).
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o 0.35g) A

(3) EdA

714 982 713¥ EdA (Table 29 FF-1)& 1994d 79,
agl3 E3d Y82 J/13E ESAFF-2)& 19949 8¥€dl 7 A&
oA Fsle 22T PFaL AF3HA LY EH JFLo2 Yo
A G

FHEHAL ARHD gle VI3A AFL 19943 74(FF-3)7
8¥(FF-4) % 19953 4¥(FF-53 11¥(FF-6)° FY3td Y
A3 AA APl AT

(4) MAM A$-A)

Table 29} Z°] AlFd KF=HI A= 470 AL AFE 19943 7€
(FS-1)7} 8¥(FS-2) & 1995 1¥(FS-3)% 11¥(FS-4)o #+Ysld 2
+2C WA T3 42 1Y ET dFo2 Yo AP,

2. 42=F A

E3SlY 8 3% (Table 19 RF-1, RF-2, RF-3), AA$+¥E 2% (Table
18] RS-1, RS-2) EdA 2%(Table 29 FF-1, FF-2), ¥ 3 E3A 4F
(Table 29 FF-3, FF-4, FF-5, FF-6), 233 A3 4% (Table 24
FS-1, FS-2, FS-3, FS-4)& Stein and Moore® ®ddl wal 1%
picric acid £ E-& ZAgHLen, EdAFY A¢+AL 1YEFH 4F
o2 FEIA FUY WHoE JdA2FLE ZAISA d2F A R/
olu| =4k oligopeptide¥, trimethylamine oxide(TMAO), trimethylamine
(TMA), creatine 2 creatinine 3822 A3 Y. 28] Pikg
AEF AL A3de +8 F°9 wid g BFAN J2RE
2 A3

_11...



Table 2. Sample of fermented shrimps

Sample’

Sampling date

Sampling area

FF-1 (Solid, Juice)
FF-2 (Solid, Juice)
FF-3 (Seasoned)
FF-4 (Seasoned)
FF-5 (Seasoned)
FF-6 (Seasoned)

FS-1 (Solid, Juice)
FS-2 (Solid, Juice)
FS-3 (Solid, Juice)
FS-4 (Solid, Juice)

Jul. 5, 94 Yosu city
Aug. 6, '94 Naju city
Jul. 5 '94 Yosu city
Aug. 6, '94 Naju city
Apr. 27, '95 Yosu city
Nov. 20, ‘95 Yosu city
Jul. 5, '94 Yosu city
Aug. 6, '94 Yosu city
Jan. 7, '95 Yosu city
Nov. 3, '95 Mokpo city

" *FF: Fermented fresh water shrimp.
FS: Fermented sea water shrimp.
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3. T4
(1) 4t
TEL AWl A2y, 98 A& semi-micro Kjeldahld, X|%-&
Soxhlet'd, 3 &2 HAZJHe 2 HF )

(2) 9
1P ET dFoz FESA 108 FHA(w/wE b8 Bio-Mixer
(Nessei, Model BM-2, Nihonseiki Co, Ltd)& 035l LAET
(Hitachi 20PR type, Hitachi Koki Co., Ltd)2 A3} t}.

3) QAL
Micro-Kjeldahl®§® o 2 23354}

(4) 2] otm| =4l
AFoto At £ A71(LKB Alpha Plus, Series two, Phamacia,
England)& AHE8t] AAQRAHTe] e} EAM3g 28 A=
= X mEt 3A4de NulE FASIILTY, EFolr|ite 2=
Pharmacia Biotech(England)ZA|¢] AA|E olnjx4t XFAISF type
physiological A/N % type physiological B& A}8-3}%it}.

(5) Oligopeptide++
AAE A8 HCIE 7l3td 6N e ampled] Y1 YB3}
o 110CAlA 16213t 7tsE 3t feotmiita 2L Yyleoz £
Aatden, 7L HFe EARE A4S

6) ANTAE
14 M 22t ET8 5 (HPLOE AHgstd E4sigd. &,

...13_



HPLC+< w3 Waters model 510 HPLC pump, Waters 484 tunable
absorbance detector, Waters TCM column oven % Waters 745B
data module® Al83l9Le ¥, bufferE2< 2% triethylamine~phosphoric
acidpH 78 AHE-3191® 4 08ml/min, 2&%% 254nm, columm
2% 40T, 2383 columne xBondapak Cis(3.9%X300mm, USA)E A}
€3 A -

(7) Betained
HPLCE A}R-8He ParkE9] whd®d) olal EA814 .

(8) TMAO ¢ TMA
TMAY Bullard and Collins ¥, 28l TMAOYE titanous

chloride® 7}8l9 A Fsl= Bystedt 5 g%V wa} E431c}

(9) Creatine ¥ creatinine
Creatined <] v]AW*? 02]3 creatinined Yatzidis W™
oz BA3HG.

m. 45 322 &

1. dubgd e 9 QEoF
E3S ANS 959 duitdE AL Table 33 2t S8
< E37F 806~832%(HT 80.7%)HoH, A= 785K EA ES|
AN <kt ko), @A FFE ESF 88~13.7%(HT 11.3%)HA
I, A= 11.7~133%(Ha 125%)2A Ed7F 3 vk,
dF E3 AAMSAAN 4z 0.7~09%S 1.1~14%, 28 &
& Z}z} 28~339 44~47% HARA & Rt YA

_.14_.



Table 3. Proximate composition of raw shrimps

—— L PP, S— — L — ety

. Moisture Protein Fat Ash
Sample
(%) (%6) (%) (%)
RE-1 80.6 13.7 0.8 3.3
REF-2 83.2 8.8 0.7 2.8
RF-3 78.3 11.4 0.9 3.3
RS-1 78.5 13.3 1.1 4.7

RS‘*2 78.5 11.7 1.4 4.4

* Refer to Table 1.
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EdA 1YPET JdFY FEHFL 47 63.2~644%(FH 63.8%)%
70.1~719% (3T 71.0%)2A AFAA 7%HE =4t A+ ¥
g3 dFe FEIFL 42 61.1~64.7% (BT 63.2%)9) 66.1~71.8%
(BT 693%)2A AFoNA o 6% =A JElt EdA D A¢+A 28
2 2YEIG dFUdqe & zort U FHEIFAY FEFHFS
583~63.1% (BT 604%)=2A EJRAEG of 7%HE 2t

EdA 1¥EF dFo dyd FFLS A4 6.0~74%(FE 6.7%)
o} 19~28%(HT 24%) Hon, AFAANME 42 56~102%(HFT
76%)9 1.8~48% (T 35%)2A E3AIL A3 EF LFHEAA
AZHct ¢ 4% A 2 FFo| A eIt (Table 4). 38 FHE
Aol Sl FFL 41~61%(FT 52%)2A ESAL AR
TYERGE Whoy dFAA Boe 3T

ESAY A3 1P EY AAEFL 44 B 1.8% < 09%, 1
g2 Yd EFANAT LI¥EAM FAFHoE U9t £ JFHEG
c AP oA XA §eFo] =Y.

E3ATG AR AEFFL BF P 248%2A vi¢ =gk,
ol HHEFExst =7 WiEez AZdEY. a3y FEESAAAS
W 10%2A ¥lzd Jgtch '

E3AT AS-A THEY AEFFS 42 A 239% 9 248% A
on, dFo JEFHL A4 HF 233%9 249%=2AH 1YFHG
QFNA 09~16% =A Jelted ol¢t e Aie UvFE A=
AGY7IE Ao AHFgol IYEF JAFFHA X3t X3HZ
oll7] Wz AZEY. azuv FFEINAANMES HT 10.0% 2 A
Z&¥ o] tH(Table 4).

Av 2R T FHEE YolE7] 3t A RE A}
L5 m™ 1 gFo] ELFE nto] F& Ao w dFA Y?
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Table 4. Proximate composition and salinity of fermented shrimps

. Moisture Proteln Fat Ash Salinity
Sample

(%) (%) (%) (%) (%)

FF-1, Solid 64.4 6.0 1.8 24.7 24.1
Juice 70.1 2.8 0.3 25.5 25.1
FF-2, Solid 63.2 74 1.8 24.2 23.6
Juice 71.9 1.9 0.2 24.6 245
FF-3, Seasoned 8.3 4.1 1.6 8.8 8.4
FF-4, Seasoned 60.6 4,6 1.3 9.0 8.8
FF-5, Seasoned 63.1 6.1 0.8 11.6 11.4
FF-6, Seasoned 09.7 2.9 0.6 10.6 105
FS-1, Solid 64.4 6.0 1.0 25.0 23.7
Juice 71.8 1.8 0.1 255 25.3
FS-2, Solid 64.7 2.6 1.2 25.3 24.8
Juice 714 3.0 0.2 20.2 25.0
FS-3, Solid 61.1 10.2 0.9 244 23.0
Juice 67.8 4.8 1.8 25.2 25.0
FS-4, Solid 62.7 8.4 0.4 235 21.7
Juice 66.1 4.5 0.1 244 24.2

* Refer to Table 2.

_17_



E3 989 AN 989 JdQaEFAAL FHFL Table 59 ER R
t}. E3} 9EE 364~639mg(FF 500mg, ¥&, AFE TYE, AF
zZtz} 10059 mg, °ldE)eEZAM AAS €8 389~533mg(HT
461mg)Ht}t ¥ el

E&AY A3 dA2RALE Y FF= Table 63 #HH
E3A 1Y E9 dARAALE 503~53Img(H T 517mg) olued, o
Fo| J2EFAALE 311~48mg(BT 402mg)l24 Y EANA =3k
t}. AN nYPEe Jg2EALE 430~528mg(F T 473mg) ol L,
AFANAHE 430~459mg(Hd 4492mg).2A ESAFY A¢+A-E vl
3 By ngEe JAiAA e EFANA & v, d4F2 A
A ¥ HolAtt. a1 FIEIFAL dEHLe 256~482mg
(BT 384mg)e 2 A EdA oY Al$ART HWeton, A|xIAld o
gt §Foll Aol7l @kt '

7HE4 982 EL EdAY B3 Y958 @ EdAY dFH
A S v BY 1YEIME Z2 53138 503mg, 22 AF
A 242t 4937 311mge 24 7184 984A © =t

E&A 71Fo AT 9EEZAT dut3 o g JiE4ta F3 4ol
Aol, 7F&AEe %4E ulA 11~1299 A& F& Aon, FAAL
3 9839 FRALNE 3o ol5d 4~547tA FUAGUI ABdE
ol YEZ AZE 21 Y. 23y BIAL S rAFAE
AdEMAE €€ 7T Ut it oz o fF= AdIIE FHL
2 YRR AZHEEC HEse Aog UBA Jleng EFA
= olde Y87} o $5tE J2ERAL FHoE HEF EH 7}
4 987 B34 B o 9% ALE FUHAG

3. frlohul =4}t
Edt 9@ s 989 fotulit 2L Table 73 2. E3}
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Table 5. Extractive nitrogen of raw shrimps

————— e ol ik e ol il

Extractive nitrogen

Sample’

(mg/100g)
REF-1 364
RF-2 497
RF-3 639
RS-1 389
RS-2 533

* Refer to Table 1.
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Table 6. Extractive nitrogen of fermented shrimps

bl —

Extractive nitrogen

Sample’
(mg/100g)
FF-1, Solid 531
Juice 493
FF-2, Solid 503
Juice 311
FF-3, Seasoned 370
FF-4, Seasoned 256
FF-5, Seasoned 482
FF-6, Seasoned 429
FS-1, Solid 454
Juice 430
FS-2, Solid 528
Juice 440
FS-3, Solid 430
Juice 459
FS-4, Solid 481
Juice 439

* Refer to Table 2.
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Table 7. Free amino acids and oligopeptides of raw shrimps

(mg/100g)
Fresh water shrimp Sea water shrimp
, ~_____RF -1_"I _RF-2  RF-3  RS-1 RS-2
Taurine 62 40 63 83 of
Hypotaurine 9 5 -+ 5 -
Phosphoethanolamine 15 - - - -
Aspartic acid 14 65 96 63 91
Hydroxyproline 17 40 38 10 9
Threonine 1067)°  57(57) 90(55) 44(26) 90(34)
Serine 20(49) 54(50) 00(39) 35(39) 92(21)
Asparagine 8 83 155 7 112
Glutamic acid 37(40) 112(49) 139 112(74) 154
Glutamine 62 84 171 40 166
a - Aminoadipic acid 4 15 14 6 2(15)
Proline 19(19) 80(47) 118(67) 98(8) 133(46)
Glycine 111 50(30) 78(17) 86(20) 101(7)
Alanine 54(37) 93(10) 111(7) 81(14) 105(4)
Citrulline -(12) -(21) -(23) -(20) -(24)
a ~Aminobutyric acid 1 9 11 2 1
Valine 14(49) 86(34) 126(16) 60(25) 97(29)
Cystine 28 79(91) 103(135) 8 37(96)
Methionine 14 62(9) 106 47 74(17)
Cystathionine 3 11 5 3 3(4)
Isoleucine 8(38) 72(48) 114(55) 54(27) 98(37)
Leucine 23(28) 106(18) 130(18) 77(18) 112(18)
Tyrosine 14(26) 101(30) 122(57) 48(27) 89(31)
B -Alanine 2 1 1 2 4
Phenylalanine 16(46) 101(46) 145(62) 58(26) 100(55)
B-Aminoisobutyric acid 1 6 8 2 -(4)
y —Aminobutyric acid 1 4 3 2 2
Ethanolamine 8(3) 9(3) 11(9) 7(5) 6(7)
Hydroxylysine 10 8 7 - p
Ornithine 45(8) 55 85(9) 10(7) 26(1)
Lysine 43(68) 132(12) 156(27) 71(38) 131(24)
 -Methylhistidine 7 13 13 12 11
Histidine 31(16) T72(27) 89(32) 41(28) 54(34)
r —Methylhistidine 24 21 -(22) 13 -
Anserine 58 34 o0 9 24
Carnosine - 54 25 46 -
~ Arginine B 281(30)  203(9) 206(30) 130(43)  215(19)
Total 1,074(526) 2017(591) 2,679(680) 1,372(445)  2,238(527)

_:g Refer to Table 1.
. Mark used: -, not detected.
The amounts of oligopeptides are given in parenthesis.
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Y8dAe 36F9 Rolrile] HEHULW, FFL 1,074~
2679mg(33 & 1,923mg)olAt. #Fol B F83 folvite
+ arginine, lysine, glutamine, glutamic acid, phenylalanine, leucine,
alanine, asparagine, glycine®] T2 84 olF 9% Haloluji4lo]
AN fEolmiaqte] 50% & A G, a2 aopu|xLt ¥
< 48Tmgl 8 A F FEolnix4qte 253% AT

AN fB8dAS 35FY Keotrtto] BEMHAUL, FHFL 1,372
~2,238mg(W T 1,80omg)2 24 EFHERY 3T dFol B &
glolu At 2 & arginine, glutamic acid, proline, glutamine, lysine,
leucine, glycine, alanine, taurine?] &olon, olF 9%9 {lo}n
Ake] AA fEolviit FF 55.3% AU

EFYE7l AANS 9485ET ¥Fol L RFEohmxAle=2s
arginine, cystine, ornithine, asparagine, hydroxyproline S°|1, E
SrEHT MY fEdAM I Fol & #elotu|=4t2 proline,
glutamic acid, taurine, aspartic acid, glycine °)9. 181 E3}9}
AANE 480 2 BF Aol A fle FEohr| 42 methio-
nine, glutamine, valine % °|<%it}.

ESAE 1Y EH JdFo8 FEIHY Jolrdl =4H4E AT
A3 Table 8% ZTh. EACAMS 23FY #Eotnjito] HEH
Foy, I FHFL 1Y ENA 1,86~2,394mg(B T 2,130mg), 22|31
FolAMEe 1,159~2528mg(H T 1,844mg)L2 A4 Y EAA =gt
ZFol] B A3 RoolnkAe @2 glutamic acid, leucine, lysine,
histidine, alanine, ornithine, tyrosine o112, o]l&o] ¥ )-8 o}n]
Ak 51.1% € AHAISHS T 2l goln|edl %L B 671lmg
o2 FHaobu=ite 33.8% AT

7HEA B B4 YRR VHEE ESHA Y REolvitt 2AHE
H 23l R O 3L 42 2461mg 1513mgl.2A4 7H&AF €8
2 71FE EdfAo] 3t &, hFE9 felolu|xile] E3H AL

- P9 -



Table 8. Free amino acids and oligopeptides of fermented fresh

water shrimps
(mg/100g)
FF-1" FF-2 '
Solid  Juice Solid  Juice

Taurine 7 16 17 29
Aspartic acid 132 131 56(90)° 43
Threonine 78(16) 88 38(46) 40(11)
Serine 103(21) 111 65(52) 51(16)
Asparagine 100 103 76 61
Glutamic acid 260(51) 293(28) 125(157)  106(66)
Glutamine 48 37 89 36
a -Aminoadipic acid 3(3) -(9) 15 8
Proline 36(75)  42(77) -(86) 9(44)
Glycine 89(49) 102(35) 49(75) 42(33)
Alanine 148(16) 169(4) 97(50) 78(12)
a -Aminobutyric acid -*3 -(4) - -
Valine 121(20) 134(5) 78(49) 57(7)
Cystine 77 57(22) 9(24) -
Methionine 67 70 47 32
[soleucine 125(7) 127 79(39) 51(5)
Leucine 221 197 151(41) 86(12)
Tyrosine 302 31 106 31
Phenylalanine 146 99(3) 95(21) 39(4)
y —Aminobutyric acid -(123) - - -
Ethanolamine 7 17(3) 12 -(12)
Ornithine 126(70) 161 97 97(71)
Lysine 110(209) 227 203 115(1)
Histidine 36 197 199 88
Arginine 52(74) 119(62) 163(42) 60(32)
Total 2,394(734) 2,528(252) 1,866(772) 1,159(326)

~ Refer to Table 2. | o _
.3 The amounts of oligopeptides are given in parenthesis.
Mark used: -, not detected.



FER J1F3E ESA BEue J1E4 98 JHEFE AFAA =4 U
Bldov 423 S 2 taurine, arginine, histidine® 2 Aol 4] o
i'3°1g= 3

AIREIG e FHESIAL 458 73E T AU 1, BF paste
e 24 o]F9 KElotmiit 242 Table 99 ok dJEHA
Ae B5 4T feloluictio] HEHULH, T FHFL 1,012~
1672mg(F o 1,388mg)H A2 A AZ AL met FZo Rol7l gt
o EEIANA #Fo| B F83F FEor| o2& glutamic
acid 89~354mg(H ¥ 259mg), lysine 47~141mg(H T 88mg), arginine
43~148mg(H ¢ 807mg), aspartic acid 61~102mg(H¥T 84mg),
histidine 13~156mg(3 & 70mg), leucune 59~73mg(H T 67mg) &
oAt ¥HESAL EA u|3] folu| =iyt FFo] HytFHo 2
ok o W eF 70%4F), glutamic acides =4 Ve TH132%).

Alg AR 459 1Y ER GFAUHT Flolred EHERE
Table 103} Zd. 1 EANAM= 32F 28] dFIA= 30F9 /-
olu|iAte] HEEHULH, 1YPEL F{Ioiv|kit FFL 1513~
1907mg(H T 1,795mg), AFAAS 1509~2,131mg(F T 1,811mg)ol
. ol ZIs EFA 1HEY 1,866~2,394mg(B T 2,130mg)
3 JFL 1,159~2528mg(Hd 1844dmg)Ett @ grolurt. §Fol
%S £83% FFolrkAo B8 glutamic acid(F T 159mg), lysine
(B 152mg), leucine(H 7 111lmg), arginine(F ¥ 111mg), glycine(™
T 107mg), histidine((d# 106mg)8 olutt. A|# A3 flo}
Pk dt §FL EFA v AvHo R Ygtom J3| isoleucine(45
%), tyrosine(51%) valine(56%), ornithine(59%), alanine(74%) 5ol A
a Aol A&k 2 glycine(151%)3  arginine(112%)el A&
MR oA FShkT.




Table 9. Free amino acids and oligopeptides of fermented and

seasoned fresh water shiimps (mg/100g)
... _FF-3" FF-4  FF-5 _ FF-6
Taurine 8 5 7 15
Hypotaurine 41 42 - 4
Phosphoethanolamine 47 47 - 72(28)"
Aspartic acid 08 102 73 61
Threonine 38(16) 32(7) 31(16) 39(21)
Serine 47(19) 38(13) 36(12) 42(26)
Asparagine 115 18 - 87
Glutamic acid 105(39) 89(84) 487 354
Glutamine 88 - 43 64
a - Aminoadipic acid 6(1) 6 9 7
Proline 51(45) 26(33) 59 45
Glycine 40(26) 27(29) 39(13) 45(83)
Alanine 67(18) 57(15) 61(6) 62(88)
Citrulline - 16 18 11
a —Aminobutyric acid = - - 12
Valine 60(8) 54 51(4) 55(14)
Cystine -(32) 15(18) -(53) 82
Methionine 25 20 23 31
Cystathionine - - - Q.
[soleucine 49(6) 37(4) 40(9) 45(21)
Leucine 73(7) 59(7) 63(7) 71(17)
Tyrosine 48 34 51 5l
B —Alanine - = 3 1
Phenylalanine 49(4) 36(5) 38(11) 47(26)
A -Aminoisobutyric  acid - = ~ 4(7)
y ~Aminobutyric acid 12(5) 11(6) 18(6) 12(18)
Ethanolamine 20 ~ -(3) 5(H)
Hydroxylysine - = - 1(57)
Ornithine 33(5) 5(3) 34(3) 52(143)
Lysine 141(4) 83(5) 47(17) 80(59)
n ~Methylhistidine - - 4 10
Histidine 156(10) 80(3) 13(37) 32(29)
r ~Methylhistidine ~ - 5 o6
Arginine 148 43(43) 49(33)  108(5)

Total

;{ Refer to Table 2.
Mark used: -, not detected.

*> The amounts of oligopeptides are given in parenthesis.

1,565(245) 1,012(275) 1,302(230) 1,672(647)

_25._



Table 10. Free amino acids and oligopeptides of fermented sea

water shrimps
Fs-1"
Solid Juice

Taurnne 69 79
Aspartic acid 51(87)% 49(27)
Hydroxyproline - -
Threonine 32(52) 33(11)
Serine 54(41) 56(10)
Asparagine 40 36
Glutamic acid 103(113) 105(35)
Glutamine 99 87

a -Aminoadipic acid - 4(7)
Proline ~-(80) -(71)
Glycine 130{(40) 136(24)
Alanine 81(43) 78(28)
Citrulline - -
a-Aminobutyric acid -(3) -
Valine 60(34) 62(5)
Cystine -(25) -
Methionine 37 36
Cystathionine - -
Isoleucine 57(29) 52(8)
Leucine 107(36)  99(2)
Tyrosine 76 23

8 -Alanine - -
Phenylalanine - 56(25) 41(2)
A-Amimischityric add - -

y ~Aminobutyric acid - -
Ethanolamine -(20) -
Hydroxylysine - -
Omithine 46(2) 65
Lysine 144(30) 232

x ~Methylhistidine - -
Histidine 141(22) 238
Arginine 130(62)  130(43)

1,513 1,641

Total (744 @73)

':12 Refer to Table 2.

FS-2
Solid
81
72(35)
58(28)
61(33)
85
133(104)
102
4(6)
-(75)
125(46)
94(44)
12(5)
82(27)
-(54)
48(10)
75(24)
128(37)
-(116)
80(20)

15(5)

51
111(4)
178(9)
165(2)
100(61)

1,860
(745)

FS-3

Juice Solid  Juice
67 85 93
47(17) 103 110
34(33) 81(14) 96(2)
45(18) 81(10) 93
64 01 83
981 190 211
T2 79 88

5(5) 44) 6

- -(62) -(56)
106(41)  82(7) 89(4)
78(34) 92(7) 102(1)
12(6) 96 104

- 3 -
65(14) 94(12) 4(107)

- 8(50) 109
35 68(6) 80
57(13) 100(17) 114(1)
93(22) 112(10) 122(2)
23(2) 93 61

- 2 2
45(11) 96(14) 91

-(21) 14(3) 18
44(36) 87 -
101(21)  91(12) 106(7)
154(14) 121(25) 135(8)

- 5(12) 7
155(4) 19(25) 27
104(32) 10(20) 6(5)
1,509 1,907 1,962
(425) (310) (193)

The amounts of oligopeptides are given in parenthesis.

“ Mark used: -, not detected.

(mg/100g)
FS-4
Solid Juice
69 76
59(45) 38
32 -
60(37) 90
70(26) 92
119 112
115(39) 154
119 166
14 2
92(23) 133
81(6) 101
93(4) 105
-(13) -
2 1
02(10) 97
-(103) 37
86 74
2(2) 3
7531) 98
108(15) 112
112 89
- 4
95(23) 100
1 -
1 2
o(1) 6(4)
D 2
14(1) 26
121(23) 131
19 11
48(20) ™M
186 215
1,899 2,131
(422) (4)



4. Oligopeptide ¥

E3le A 989 oligopeptideF ¥ FH Table 78 3540 ¥
AlEtY. ESHHRE2RE 2% JLEE 7I-EAHSIo 16~18F9
oln|x=4ko] F718IH L, FHL 526~680mg(B T 599mg)elutt. &
Zo] BL AHLO B cystine 75mg, threonine 52mg, phenylalanine
51mg, isoleucine 47mg, serine 46mg, proline 44mg<] <At}

A9 dEAAE ZIFES X 17~21F9 olulite] F7IER AL,
FH2 445~52Tmg(H T 486mg)l. 24 ESIYa Xt ygitg, o]
B2 AHO 2 cystine 48mg, phenylalanine 41mg, glutamic acid

37mg, isoleucine 32mg, lysine 3lmg, histidine 31mg, arginine 31mg
o] FoaM AvHo g Esldanr v Adgg.

E31A 9 oligopeptided #HF-S Table 89 3 4o] YehHRIT, o
282 7RS¥ 11~-13F9 olvjicilo] FIHEHULH, FFL 252
~T2mg(M T 52lmg)o 24 EFFQPsdA Bt ¢ Igitd. §eko)
AT RO B = glutamic acid 76mg, proline 71mg, lysine 53mg,
glycine 48mg, omithine 35mg T2 24 E3IYRAAM Y =A== 2}
o]7} AU _

g EdIAY Ad2E& iRt £4 % oligopeptidedll A 24
& ofuiqlt ¥FL Table 98 Zon, EME A} 15~17F4 ofn
Alo] HEHUL, I FFL 230~647Tmg(H T 349mg)elUtt. ¥F
o] BUWY AHO 2T omithine 39mg, glycine 38mg, alanine 32mg,
cystine 26mg lysine 21lmg2 24 E3ANHEY HE}TH67.0%).

MR A oligopeptide L Table 103 2o 1~19F9 o}n
cAte]l AT F 4~745mg(BE 30me)HAUL, FFol B
olu] At 8 = glutamic acid 47mg, proline 46mg, cystine 29mg,
arginine 28mg, aspartic acid 26mg, valine 26mg<e] ol ], ES
AR @& Zho|ATH74.9%).



5. YLAAEH

E3lel AN €859 FAFEEZE FHL Table 119 YEIHSI
U}, E3lYHB8I A= ATP(adenosine 5’ -triphosphate), ADP(adenosine
5'-diphosphate), AMP(adenosine 5'-monophosphate), IMP(inosine
5'-monophosphate), Ino(inosine)_ 2l Hyp(hypoxanthine)?] HAEHUL
o, g9l BN AR 100gFY pmolE2 UERHUTE. HAFAEH
o] L 222~347 pmol(HT 293 pmol) °jUL™, 21F AMP7} 106
~150 g mol(E T 130 moDE A HEEE A HUTH44.4%). A5
Y894 = AMP, IMP, Ino, Hyp®] HAE&= U™, FF 157~233 1
mol(B T 195 umol)olRNE, I5F Ino®l 75~142 pmol(F T 109 « mol)
24 559%& AAAsAU.

FARAF FEY FAFT AuvHELE A3 A A= AMPS IMP
FFE EdIS AMNS 9804 ¥lasid AMPE &2 130 4 mol¥® 6
umol, 283 IMPE ¥7F Brmol2AH Es¥Ers o A4Fgnoes
3R oz Azt

EdAT YHEFNANA HAAAED S EAT ZA= Table 129
H A8 -

AR EdAGME AMP, IMP, Ino, Hypel H&HUSeH, O FFL
264~482 pmol(H T 312xmol)°lN3, Hypel 77.7% 24 2 dRE&
2283 ok Y9 EdAL ADP, AMP, IMP, Ino, Hypel AEEH R
3, FHL 108~193 umol(BF 143 mo)BA EFA M ET 24T}
(45.7%).

Al A Al goA= ADP, AMP, IMP, Ino, Hypeol B2AFHAE=
H(Table 12) 2 FHFL 138~741 pmol(B T 346 pmo) 22 A E3F}HA
B} of7t ¥ gholA(111%), Hypol BE AlgdA dFEE AA
8l tH54.9%).
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Table 11. Nucleotides and related compounds of raw shrimps

(£ mol/100g)
Sample”” ATP” ADP AMP IMP Ino Hyp Total
RF-1 — 31 106 43 22 20 222
RF-2 1 2 135 31 69 72 310
RF-3 = 3 150 32 71 91 347
RS-1 - - | 67 75 14 157

RS-2 - - 11 of 142 23 233

]

. Refer to Table 1. | | '
Abbreviations used: ATP, adenosine 5’ -triphosphate; ADP, adenosine
5’'-diphosphate, AMP, adenosine 5’'-monophosphate, IMP, inosine
5'-monophosphate; Ino, inosine; Hyp, hypoxanthine.




Table 12. Nucleotides and related compounds of fermented shrimps

( 2 mol/100g)
Sample™ ATP? ADP AMP IMP Ino Hyp  Total
FI-1, Solid - - - 9 34 267 310
Juice = - = 6 31 253
FF-2, Solid - ~ 5 11 123 243
Juice - - 3 11 43 207
FF-3, Seasoned - - - 3 17 131 151
FF-4, Seasoned = - 4 7 5 102 118
FF-5, Seasoned - 6 11 69 | 21 108
FF-6, Seasoned - 1 11 18 21 142 193
FS-1, Solid - - - - 11 127 138
Juice - - - - 16 139 155
FS-2, Solid - - - -~ 21 120 141
Juice - - - = 21 123 144
FS-3, Solid - 2 72 229 15 292 610
Juice - 5 01 265 23 357 741
FS-4, Solid - - 20 27 170 163 380
Juice - 1 16 237 7 195 456

:21 Refer to T__able 2.
Abbreviations used: ATP, adenosine 5’ —triphosphate; ADP, adenosine

5'~diphosphate, AMP, adenosine 5’'—monophosphate; IMP, inosine

5'-monophosphate; Ino, inosine; Hyp, hypoxanthine.

6. Betaine ¥+

42829 betaineRE AT wRE

— A

K-}

83 JALALGE



o2 d3A Ut EdY AXS €89 betaineF E44Z3I}+= Table
139 2.

EdH R A= homarine®] 51~64mg(H o 58mg), trigonelline 3~
Smg(H T 4mg)AE =N, glycinebetaine™} B -alaninebetaine® &
Aol B33t ¢ ¥8olAe homarine 128~135mg(HF 132
mg)¥ trigonelline 3~4mg(H¥ 4mg), 1]l glycinebetaine®} B
-alaninebetaine2 vFo|AT. AA-+-¥R 9 homarineyF L Edte] 2
o) o]d FEHUS.

E3A A= homarine 18~86mg(Hd 50mg), trigonelline 4~5mg
(B Smg)e 2 A EEES & Aol7l Iy, FHESANAME
Z}2t 8~3I9mg(B T 12mg)¥ Smg(Bd 1mg)22A 4% FEolUtt
(Table 14). A|$-A A= homarine 97~224mg(® & 163mg), trigone-
lline 3~5mg(¥ 5mg) A -alaninebetaine 9~27mg(3 o 8mg)°]
&5 A3, glycinebetained 1lmgel3tAtt. WA AL E3A )
B3t} 3w ©]°49] homarineo] FAHIUL2Y, trigonelline FFL &
2ol 7} gl (Table 14). AN $-olA E2l¥ B -alaninebetaine- bet-
aine’F 3 YA QLR AHA o FEFHE Aol

7. TMAO ¥ TMA

TAHEF 9 TMAOT ¥ FYLAsA AFEH glon, olgae
AU I FAE ZT Qo] FAAFY FF5FH FF B ol
A AEZMY T84 B 7334 AF4Bod & 992 v 7]
o Eolg} & 4+ At

E3ls RS €89 TMAOS TMA ¥+ Table 1591 YRR
o} EdldEE 4 23~36mg(BT 28mg)H 12~35mg(B T 22mg) ol

_31_



Table 13. Betaines of raw shrimps

(mg/100g)
Sample” Hom"* Tri GB A -AB
RF-1 51 4 + +
RF-2 64 3 + +
RF-3 60 5 * +
RS-1 128 3 + +
RS-2 135 4 - -

: zI Refer 1?5 T;ble 1.
Abbreviations and marks used: Hom, homarine; Tri, trigonelline;
GB, glycinebetaine; 8-AB, £ -alaninebetaine, +, trace, —, not detected.

_32_



Table 14. Betaines of fermented shrimps

(mg/100g)
Sample” Hom" Tri GB 8-AB
FF-1, Solid 86 4 - -
Juice 48 4 = -
FF-2, Solid 47 5 ~ -
Juice 18 5 ~ -
FF-3, Seasoned 39 - - -
FF-4, Seasoned 8 5 - -
FF-5, Seasoned + + + +
FF-6, Seasoned + + + +
FS-1, Solid 215 5 = 15
Juice 224 3 = 27
FS-2, Solid 174 5 - 9
Juice 170 4 - 11
FS-3, Solid 97 5 + +
Juice 136 5 + +
FS-4, Solid 150 6 + +
Juice 141 5 + +

:; Refer to Table 1.
Abbreviations and marks used: Hom, homarine; Tri, trigonelline;
GB, glycinebetaine; 8-AB, B -alaninebetaine, +, trace; —, not detected.



Table 15. Trimethylamine oxide and trimethylamine of raw shrimps

(mg/100g)
Sample™ TMAO™ TMA
RF-1 26 19
RF-2 23 12
RF-3 156 35
RS-1 36 40
RS-2 168 44

i o i i - L . il "

) " PR
. Refer to Table 1. _ | | _ '
Abbreviations used: TMAO, trimethylamine oxide; TMA, trimethylamine.



R, AMEEES 4 163~168mg(FH T 166mg)T 40~44mg(H T
2mg)e 2 A EJHEC AT €84 83 TMAOZF 169%, TMA
e 524%98 T B33

E&AIN YJESAY TMAOY TMA ¥ (Table 16)& Iz 3~
12mg (B 8mg)@ 11~17mg(3 T 14mg), 218l 5~18mg(HT 10mg)
Z 10~18mg(F T 14dmg)Z A v|Fd] BT

A4 TMAOS TMARFL 47 13~80mg(B T 43mg)# 12~
280mg(BF T 155mg)e 24 EdAd vis 453 =%oen, 53 TMA
FFL A Fo gt} z}elrl B

8. Creatine & creatinine

Edte) RS €89 creatine® creatinine ¥¥-2 Table 173 &
o EsfEdAME T 3~5mg(FHd dmg)T 1~2mg(FTF 1Img)e2
oFolPon, AN WEINME 22 5mgdt 2mgo2A & Zolst
A AT

E3A 2 creatine® creatinine ¥ (Table 18)2 21t 3~8mg(H T
5mg)¥ lmgl 28X nlFo|Rey, FHESANNA= A 3~6mg(B
T 5mg)# 55~100mg(H T 78mg)2A4 YIJESANA 53] creatine
ol A Jelddd. A9 creatine ¥ creatinine ¥FL 42
6mg¥ lmg ©}3tA .

9. A2E T FLEX

Table 19, 20, 219lA = ol3olM AFE AARE 4317 HAsto
ENE Zt ARY d248E 98 = AZAF 100g39) mgAir 2
HERH A

Table 19914 Edt % AX¢ 98 2F K olujite] 717 F8
g gArA2PE oM 47 615~66.4%(H T 64.0%)9 55.3~645



Table 16. Trimethylamine oxide and trimethylamine of fermented

shrimps (mg/100g)
Sample” TMAO™ TMA
FF-1, Solid 3 17
Juice 12 14
FF-2, Solid 9 11
Juice 9 14
FF-3, Seasoned 9 14
FF-4, Seasoned 18 18
FF-5, Seasoned 6 13
FF-6, Seasoned 5 10
FS-1, Solid 15 22
Juice 70 12
FS-2, Solid 21 256
Juice 13 243
FS-3, Solid 68 54
Juice 51 280
FS-4, Solid 25 214
Juice 80 156

O
o Refer to ’I_‘able 2. | | | ‘
Abbreviations used: TMAQ, trimethylamine oxide; TMA, trimethylamine.



Table 17. Creatine and creatinine of raw shrmps

(mg/100g)
Sample’ Creatine Creatinine
REF-1 5 2
RF-2 4 1
REF-3 3 1
RS-1 5 2
RS2 5 +

) Refer to Table 1.
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Table 18. Creatine and creatinine of fermented shrimps

(mg/100g)
Sample’ Creatine Creatinine
FF-1, Solid 3 +
Juice 4 1
FF-2, Solid 8 1
Juice 5 +
FF-3, Seasoned 5 100
FF-4, Seasoned 3 86
FF-5, Seasoned 6 69
FF-6, Seasoned 4 55
FS-1, Solid 6 +
Juice 5 +
FS-2, Solid 2 +
Juice 1 +
FS-3, Solid 4 1
Juice 4 1
FS-4, Solid 3 +
Juice 3 +

" Refer to Table 2.



Table 19. Nitrogen distribution In the extracts of raw shrimps

mg/100g
(%)
TMAQO, Cre o
l s _ *2 F _N _ _ _ » ’
Sample © Ex-N° FAA-N OP-N NRC-N Bet-N TMA-N Crn-N Tota{
RF-1 364 224 76 19 6 9 2 336

(100.0)0 (61.5) (209) (B2) (16) (25) (05 (92.3)

RF-2 497 330 87 19 [ 7 2 452
(100.0) (66.4) (175) (38) (14) (1.4) (04) (90.9)

RF-3 639 410 98 21 [ 37 | 074
(100.0) (64.2) (153) (33) (1.1) (5.8 (0.2) (89.8)

RS-1 389 215 70 9 13 40 2 349
(100.0) (85.3) (180) (23) (33} (10.3) (05 (89.7)

RS-2 9833 344 73 13 14 42 2 433

(100.0) (645) (13.7) (2.4) (26) (7.9) (04) (91.6)

. Refer to Table 1.
Abbreviations used: Ex-N, extractive nitrogen—-N; FAA-N, free amino
acids-N, OP~-N, oligopeptides—N; NRC-N, nucleotides and related com-
pounds—N; Bet-N, betaines-N; TMAO - TMA-N, trimethylamine oxide
and trimethylamine-N; Cre + Crm-N, creatine and creatine—-N.

- 309 -



Table 20. Nitrogen distribution in the extracts of fermented fresh

water shrimps
mg/100g
(%)
o e A A o o o TMAO, Cre,
Sample Ex~N’ __FAA N OLP, N NEC N Bet-N TMA-N Crn-N Total
FF-1, Solid 531 315 129 17 9 5 1 477
(100.0) (59.3) (24.3) (3.2) (1.7) (0.9 (0.2) (89.8)
Juice 493 396 45 16 5 6 2 470
(100.0) (803 (9.1) (3.2) (1.0) (1.2) (04) (95.3)
FF-2, Solid 503 316 102 22 5 4 3 451
(100.0) (62.8) (20.3) (4.4) (1.0) (0.8) (06) (89.7)
Juice 311 187 54 15 2 5 2 265
(100.0) (60.1) (174) (4.8 (0.6) (1.6 (06) (85.2)
FF-3 370 256 33 4 4 5 39 341
(100.0) (69.2) (89 (1.1) (1.1) (1.4) (10.5) (92.2)
FF-4 256 142 43 f 1 8 33 233
(100.0) (555) (16.8) (2.7) (04) (3.1) (129) (91.0)
FF-5 282 173 42 I + 5 28 2054
(100.0) (61.3) (149 (2.5 (+) (1.8) (9.9 (90.1)
FF-6 429 245 111 11 + 3 22 329
(1000) (7.1 (B9 26 () 0D (Gl (914

_fzr Refer to Table 2. | |
Abbreviations used: Ex-N, extractive nitrogen-N; FAA-N, free amino
acids-N, OP-N, oligopeptides-N, NRC-N, nucleotides and related com-
pounds-N; Bet-N, betaines-N;, TMAO - TMA-N, trimethylamine oxide
and trimethylamine—-N; Cre - Crn—N, creatine and creatine-N, +, trace.



Table 21. Nitrogen distribution in the extracts of fermented sea

water shrimps mg/100g
_ (%)
4 o e N ] . TMAO, Cre,

Sample Ej_{ N™ FAA-N OP N NR(.? N Bet-N TMA-N Crn-N Total
FS-1, Solid 454 254 109 8 24 8 2 404
(100.0) (559) (24.0) (1.8 63 1.8 (0.4) (89.0)

Juice 430 295 43 9 23 16 2 387
(100.0) (688) (10.0) (21) B3) @7 (0.5) (90.0)

FS-2, Solid 528 313 99 8 18 65 1 503
(100.0) (59.2) (188) (1.5 (34) (12.3) (02) (95.3)

Juice 440 262 o7 8 15 60 + 416
(100.0) (895) (152) (1.8 (4.3) (13.6) (+) (94.5)

FS-3, Solid 430 274 49 36 10 26 2 396
(100.0) (63.7) (11.4) (84) (2.3) (6.0) (0.5) (92.1)

Juice 4959 281 26 43 14 76 2 442
(100.0) (61.2) (B7) (94 (3.1) (16.6) (04 (96.3)

FF-4, Solid 481 298 45 22 16 55 1 436
(100.0) (620 (94) (4.6) (3.3) (11.4) (0.2) (90.6)

Juice 439 338 1 2 15 52 1 433
(100.0) (7700 (02 (59) (34) (11.8) (0.2) (98.6)

;; Refer to Table 2.
** Abbreviations used: Ex-N, extractive nitrogen-N; FAA-N, free amino
acids-N; OP-N, oligopeptides-N; NRC-N, nucleotides and related com-
pounds—N; Bet-N, betaines-N; TMAO - TMA-N, trimethylamine oxide

and trimethylamine-N; Cre - Crn-N, creatine and creatine-N, +, trace.
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% (BT 59.9%)93, IR oligopeptideRF =24 z+zt 153~209%
(BT 179%)¢ 13.7~180% (BT 159%)2A4 EF EIYENA
=T U2 WFe] BUE ALY GELEAT YAEEER
A=A 242} 33~52%(BFE 41%)9 23~24%(WF 24%)2 E3 9
B4 ¥k}, betaineFFe 2z 1.1~1.6% (T 1.4%) 2.6~3.3%
(B 3.0%)2A E3d 984 © @A Jelgth. TMAOY TMAE
E3YENA 14~58%(HT 3.2%)H2y, RS 98 7.9~103%
(B 9.1%)2A E3}AA 2Fi creatine®} creatininee 242t 0.2~05
%(BTE 04%)S} 04~05% (BT 05%)2A u|Fd BIsiqict £4
g HAESY ¥ J2EAL9 YJEL EdYECA 89.8~923%
(91.0%), 2832 ANT 98dAx= 89.7~916%(FT .7NEA ¥
o LA E] gz AeE Agdn

Table 202 E3AY FIESASY dQLEFe ALEESE UEH
Ao g BFE faolrilo] 717 FA4F HALAZELEA ZZ
50.3~803% (BT 656%)%F 555~69.2% (W 608)%1L, T2
oligopeptide®F2 4] &2z} 9.1~243% (BT 17.8%)F 89~259% (T
166%)2A4 25 EAGA o 3 AFIEAL 42z 32~48
%(HT 3.9%)¢ 1.2~27%(HH 22%)2A EIAANA =L ¥Ho|
t}. BetaineFolME 06~17%HT 11%)9 04~11%(HT 04%),
TMAOS+ TMAdAME ZZ 08~1.6% (T 1.1%)% 0.7~3.1% (BT
1.8%), 2] creatine®} creatinine® &2t 02~06%(HT 05%)<}
51~129% (BT 96%)=2A u|Fe] B J{UTt. £4HE 4 AHEEY
A28 A4 4§ EFFANA 852~9%53% (BT 920.0%), 13 %
3 EdANAE 90.1~9R22%(HT 91.2%)2A FALAALPE FAL
A FHEAJGT ¥ + UG

Table 212 A2 29 FALY2PE £¥F JUEUT A
714 falobn|xxAl AAT} 559~77.0% (BT 634%)2A EEE 2



At e, O o2 oligopeptide®7} 0.2~24.0% (B 11.8%),
TMAO$} TMA 18~166% (BT 97%), YAFAEALIS5~94%(F T
44%), betaine 2.3~53%(F T 3.8%), L83l creatine®} creatinine
2 02~05% (BT 03%)U. E4E HESAY dq2Fd4e] H
TE&L 89.0~986% (BT 933%)2A ol9 X Hujd wel ol @
A JEGEZAHLS A9 mglo] HHAHGUIL B 5 U

V. 8 <f

E AFE Edle 989 O 0% 72 Fo0 2 Av|HIT Y= EF
A9 AFUHA +HE 93 7] Ao A FAHAEST I UHEG
Ag 7TAL e FHAQEZGES AM3] B4 & 0 x4 o
EFA4AHE Hofsts Y, o9 vadr] 3o ultelMq od s
ANt €89 2 J1FEQY AR dHNE FLE ol HEE
€ BAStY I ZAE Aol& vu HEHOSEZHN Edte Y4859 O A
Foll dig ste] SA4E FHE7] A% Aoz O dF UsE& 8%
3t o33
1. EAY AAe AEYFLS Z 233~239%9F 244~24.8%

24 A= 4H4gE& A8 n glemz A9z 9% FJx

F37F agdd. a3y ¥d EdA dE ¥FL AwBAF

4%F 25 10% W2A 9A e,

2. Edt A4, 128l EdFAIY Ao diy st vmd}r]
At AR i3 gtel AEZ AIEEHI Qe A28 B4
FE& FHY A EFY AAMNE €8dM ZZ 364~639mg (3
T 500mg)d 389~533mg(HTd 46lmg)e2A EJQPEI} ¢4
391, EsATN ARAME ZZ 311~531mg(HTF  460mg)
7} 430~528mg(H o 458mg) 2 B4 & zo|7t fIUH.



3. E3AY HAE AV|& AEST] gt JHEANE ol&d¥ &
AL g5z 7R AR diF J2HES HES EI 1y
oA 493~531mg(H & 512mg), YFlA 311 ~503mg (%8 #407mg)
o824 J1gA 987 © 53Rz wE AL

4. EFQRdAA = 36F HKEolmiito]l IR AcsReE H
AT 2 FFL 1074~2679mg(FF 1,923mg)elAa, A4
HE <= 3BFY FEolnio] FEHNLH, FFL2 1,372~2,238mg
(BF 1,85mg) o2 M ESQEs} $589

5. ESlYEA ¥Fo| B FRI [ otr{te 2 & arginine, ly-
sine, glutamine, glutamic acid, phenylalanine, leucine, alanine, as-
paragine, glycineC. 24 o|& 9%9 f-glolu4te] HA H-&o}n)
x4te] 50% & ARS8

6. AXF 98A FAF fFelolv|=4te 2+ arginine, glutamic
acid, proline, glutamine, lysine, leucine, glycine, alanine, taurine¥
£oldler, olF 99 Holuiite]l AN K olnAke]
56.3% & ARt AH.

7. ESH BRI AT 4R EY §¥o| £ f2olr|4tL arginine,
cystine, ornithine, asparagine, hydroxyproline F°l31, & o]
L #Elotvjx=4F2 proline, glutamic acid, taurine, asparatic acid,
glycine FolUtt.

8. EstA A= 2359 Kelotuictto] AEHULH, 2 FHL 1,155
~2,528mg(H# 1,987mg)elNx, §Fo] B2 Favxitez e

glutamic acid, leucine, lysine, histidine, alanine, ornithine, tyrosine
S °lA.

9. 7144 959 BHA 482 JHFE AFY fElohnxll FFL
24z} 2,46lmg# 1513mg22A 7184t 488 7HEdE EstAo] ¢
$-4515Tk



10. AlBEL e FHESNA 4FAA EF 34F9 falotuito]
AEHNeY, 21 FFL 1,012~1672mg(F T 1,388mg) AN,
8% fFElolr|x=4be glutamic acid, lysine, arginine, aspartic
acid, histidine, leucine®] &0l EsAd) wish o o] A
WAoo 2 Yt

11. A$-AAAM = 32F9 fEolvite] HEHUR, 2 FFL 1,509
~2,131mg(B T 1,803mg)oiAH, F83F FYolr|ilo 2 A=
glutamic acid, lysine, leucine, arginine, glycine, histidine® £°|%}
o1} Ed A vd 2 ¥$FL dEE It

12. E3let AAMF €89 oligopeptid F¥FL Frelotminite] 254~
49.0% (BT 34.6%)¢t 235~324% (T 280%) )M, EHAT A%
A X 22 10.0~41.4%(FF 276%)9F 02~49.2% (B & 22.8%)
B2A BF E3AAA I FFo] Fho

13. E3lsl AAS 989 YAAFED FHFLS 222~347 £ mol/100g(H
T 293 £ mol)#157~233 pmol(H T 195y moD)ZA EdtYRAA =
3, ESEdA=AMPZE dEEo|U2y, AA$ LrAAME
inosine®| 7Hg @3ttt

14. E3AY Aj¢-3e QA EE FIFL 264~482 pmol(H T 312

pgmol)™ 138~741 umol(H T 346 x mol)EA & Aol o).

15. Betaine&°l ™3l homarine, trigonelline, £ -alanine, glycine-
betaine®] F& =29, homarineo] HjF#E& 2] 31 ch

16. TMAOS} TMA % creatine® creatinine ¥ v B-3}3}{ ).

17. Z A5 FAEEE AMEDR FF5FHEE fFEolrx4tT olig-
opeptide H|&©°] ZFg E}LT, O UFoRe ALABJI—EF,
TMAOS}t TMA, creatine® creatinine®] Tolith.

18. A4 3L 85.2~985% (B 91.7%) HHARA Y¥F-Fo F
A4 J2AZE 2L mFe] BHFT & 5
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ol ol A Estsl RS 98 2 ESAY AR YHYE ¥
FALAAHE G BAS] | AT Ed ARG ge] B
she 4Eol o Exsle YFgRoz $5¥R02 FHUD.
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