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Comparison of Seasonal and Regional Variation in Extractive Nitrogenous
Constituents of the Raw Anchovy (Engraulis japonica)

Choon-Kyu PARK
Department of Food Science and Technology, Yosu National University, Yosu 550-749, Korea

In order to investigate the composition, seasonal and regional variation of extractive nitrogenous components in the raw anchovy
(Engraulis japonica) harvested from June 1991 to June 1992 at Nam-hae and Ki-jang in the southern coast of Korea, the contents
of extractive nitrogen (EN), free amino acids (FAA), oligopeptides (OP), ATP and its related compounds (ARCB, quaternary
ammonium bases, and guanidino compounds were measured. The EN contents of raw anchovy were 444~773 mg/100 g. Thirty-four
kinds of FAA were found and their total amount were 1,049~2,079 mg/100 g. Histidine, taurine, alanine, leucine and glutamic acid
were the major free amino acids in the anchovy extracts. The amount of ARC was average 5.02 umol/g, and IMP was the major
compound among them. TMAQO and creatine contents in the extracts of raw anchovy were average 164 and 229 mg/100 g,
respectively, The contents of glycinebetaine, f-alaninebetaine, y-butyrobetaine, homarine, TMA, and creatinine were extremely small.
As for the regional and seasonal disparities, the Nam-hae samples contained more EN, FAA, OP, betaines and creatine than the
Ki-jang samples. On the other hand the Ki-jang samples contained more ARC and TMAOQ. The spring samples contained more EN,
FAA, OP, ARC and betaines than the autumn samples. On the other side the autumn samples contained more TMAO and creatine.

Key words: anchovy, Engraulis japonica, seasonal variation, free amino acids, oligopeptides, ATP and its related compounds,
betaines, TMAO, creatine
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A B3] daigtel A Zo] o]FH T Yot (Heo et al, 1986). H Mz &g
1043, & 1988~1997'd Alole] HAF{ ol FFL 126,112~249,
209 M/T (BF 190592 M/T) ©24 dut sjHolg] % o5 4 LoAZ
Ao 83~169% (FF 13.1%)E AAe 288 o= A 93 (Engraulis japonica)= 1991'd 64 %€ 19921 6¥7}4

{Ministry of Agriculture, Forestry and Fisheries, 1992; Ministry A BT ojFY 8% 73_‘# AT 718™ e T:L%MH
of Marine Affairs and Fisheries, 1998). BX¢) 4asj= Age  1HE A& A2 434 U] ice boxel A3 PA7A
AN ERE LA N, Be Fo) AFe BFH L F A Sukgl TS A AAEEY ~40C 21 BAEo T3 A
Aol BA oW (Myong, 1988). $-8 Ul BAe Ay BE AL AR ZAE Table 134 204

Azte Fd4 ASHWY, F orle 3~69 Alold e EEX 9

9~1199] Y& 7HEEA7F Aol Boh (Lee, 1971; NFRDA, 2. AR =N R A2E L FF
1972). Stein and Moore (1954) 3o} wWe} 1% picric acid Y2 &

237 oA NI Q= A =9 ut AR e A7 AR J2FAA Kolve, oligopeptideF, trimethyla-
2 §obu= (Lee et al, 1982; Song, 1982; Oh et al, 1989;  mine oxide (TMAQ), trimethylamine (TMA), creatine 2 creati-
Park, 1995), oligopeptide® (Park, 1995), ATP Zd 3¢ % (Lee  nine E4E& A2 AHS3T 222 ATPRE AU EY 53
et al, 1982; Park, 1995), Betaine® (Lee et al, 1982; Park, 1995), & 913t E Nakajima et al. (196109} ¥l w2} 5% perchloric
TMAOSH TMA (Lee et al, 1982; Park, 1995), creatine® creati-  acid 428 ¥EE 2AFH e, 42§ F&FL micro-Kjel-
nine (Park, 1995) £ Y4B A¥d g Bas} Qo 28} A dahl®¥l (Japanese Society of Food Science and Technology, 1984)
o 9 UHE DAV Qe FAL GAHRE oy Fay  2E SIS
Addz ZEF d7E o}F A, A £ 7N $
el gaigtel A 3~119 Alele] £2 o851 e BEA, o 3. §2| ool 24
49X, 71SUAE YAz A gills 717 ZaA ol g A ol ZAT 1% picric acid H2%-& Hitachi 835 model?
¥z ARE £35n, Fhx d2 JBS B4 o 4R AF o AR A7 E AMgEe A £4Y (Hitachi, 1987)
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Table 1. Physical properties of raw anchovy ( Engraulis japonica)

Sample Sampled area Season Sampling date n Body length (cm) Body weight (g)
A-l Nam-hae Summer Jul. 4,91 10 87~122(103 £ 12) 6.5~18.8 (11.0 £ 43)
A-2 “ Autumn Oct. 28, *91 10 10.0~11.5 (10.8 £ 0.6) 8.6~122 (105 1.1)
A-3 ” Spring Apr. 12, °92 10 102~11.6 (127 £ 0.5) 9.5~14.4 (120 + 1.6)
A4 “ Summer Jun. 3,92 10 11.1~125(11.9 + 0.6) 123~155 (134 £ 1.4)
B-1 Ki-jang Summer Jun. 7, 91 10 9.6~12.0 (10.5 £ 0.7) 9.0~152 (115 £ 1.9)
B-2 » Autumn Oct. 28, 91 10 10.6~123 (112 £ 0.5) 15.6~21.3 (174 £ 2.2)
B-3 ” Spring Apr. 8,°92 10 9.7~11.7 (10.7 £ 0.7) 8.5~16.5 (129 £ 2.7)
B-4 ” Summer Jun. 3,°92 10 10.6~11.5 (11.0 £ 0.4) 9.3~11.1 (10.1 £ 0.8)

of wte} BAF gt A8 e s we J4FS souls
BN gon EF olnxio 2 E Pierce Chem. Co. (Illinois) =
Ao BAEL ofvlx=4 BFEAIY Physiological AN ¥ BE A%
FH.
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& oz ENd s Axe 242 ALty

5. ATPZA 38E 24

n& 9% azolEa#d s (HPLC, Hitachi mode!l L-6200)&
AHgEt 2AEGeH buffer2E 2% triethylamine-phosphoric
acid (pH 700& AH2-34 3 (Kitada et al, 1983), fr&2 0.3 mé/
min, 4% % 254nm, column &% 40T, 2L columne
uBondapak Cis (¢3.9X300 mm, USA)& AH&-3tSith

6. Betaine® 24
HPLCE A28+ Park et al. (1990)¢] o] wal 24319
=3

7. TMAO% TMA &4

TMAT Bullard and Collins (1980) WY, 282 TMAO® ti-
tanous chlorideE 713t} TMAZ $49 ¥ A% Bystedt et al.
(1959)9] gl e} E48d.

8. Creatine ¥ creatinine =4
Creatine® Niiyama (196109} H 4%, Z2]3l creatinine Yat-
zidis (1974)9] Wz BAgHh

9. utEy

FEL AA7d AzxyY, 29 AL semi-micro Kjeldahl¥, &
3P A433ly, A& Soxhletd, 12X glycogen Hanes
(1929) Wy og Ayt

Zn o o

1. gt M2
A gx9 dut EMATE Table 28 2ok E A7 A o
9] 48 #Fe 742+28% (n=8), @4 155+ 25% (n=8),

A 691 17% (n=8), 3 ¥ 33+ 04% (n=8), glycogen 0.1 £ 0.
0% (n=8) ¥tt. &£ A7 ZA}E & EHA (Lee et al, 1965;
Ha, 1970; Lee et al, 1982; Song et al, 1982; Cha et al, 1983; Oh
et al, 1989; Lee et al, 1989a, 1989b; NFRDA, 1995; Park, 1995) 2
BlwEe BY £2E 743£36% (n=10024 2 FENL
o, @A 176£732% (n=10) 24 B dFA 21923k
a2 AZL 47£16% (n=10024 & 479N 22% =4
vegon R 32+ 10% (n=92A &-AFEH} FAS
FEo|Ad
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A Bdx (A3 FEFFL 763224 7HEEH (A2)RT
23%%stou 71 94 (B3)e 7R (BOEY 239
35%Edth £F B 45 HA (A-], A4 BEA S heE
A Bo FEFFo] vgtoy, 74 JEEX (B, B4) € ¥
YA 7HSEA R FEF0] wolbA Age) w thEA v}
2374+

e 20 Bl FFE 157 £36% (=P eH, 71FA
A 153112% (a=4H)2A 8 Zo|7} AT FEAL FEA
o el T 149% 24 FHLEARY 1 AL
Bgx9 9y o] HEHAET w4 WL EEXY
g e PJF 183% (n=2) A BEAY 7ALEXEY
Egoy 71AN dEEAAAE BT 150% (n=2)2A A9}
g By

G dxe] AL 62+13% (n=4)2AH 7)F2e] 76
£19% (n=4) B} 14%23}k0} a4t BEX 9 AReEF 53%

Table 2. Proximate composition of raw anchovy (Engraulizv ';a)-

ponica) b

Sample*  Moisture  Protein Lipid Ash Glyoogen
Al 17 199 48 35 006
A2 786 113 72 28 007
A3 763 149 53 34 007
A4 72 166 75 36 007

Mean+SD (747+33) (157+36) (62+13) (33104 (007000
Bl 763 136 70 30 005
B2 704 152 104 39 009
B3 79 161 67 31 011
B4 740 163 64 32 008

Mean+SD (137+24) (153+12) (76+19) (33+04) (008 £003)
*IRefer to Table 1.
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T 7HA 2% R0 wgen, JFAdAE Bt sheE s
Hoh w@otd), dejat EEA Y A FFL HE 62% 24 B
R G FHEEA NN MB AR $£EINT, 71 A Y
A gEe Hi 67%2A BEX Zgtony sEEARTE
37% wsioh

Gk BAY glycogenTFE 007+ 001% (n=4) 91, 7|34
AME 0081 003% (n=4)ZA o] wg Aol vy,

2, A" FHA

A B dag Ad FFE BT Zde Table 39 2ok &
A7l A EAY A28 AL §F A4S 4~T3my100g
(n=8) 224 @2 d& %2 WY 178 oF9 Aclg B
a2 BEAAE 6051 113 mgn=8) FFoIU}. d2% A4 &
FE FEHd we i Aole glou, FFojdMe HAL
olFel B (50~800mg), WA ofFol 2on (240~400 mg)
¥ AR olF ¢ FUYAFAME I F7F(400~500 mg) ol 2t
1 B3g v gled (Hujita, 1988), £ Q7oA Hxje A2y
Ak FFL AFo AR AR FAME £& FEIUTh

AgEz 2 geAdNE 625 £ 4l mg(n=4)224 7%
4+9] 585+ 164 mg (n=4) B0t 93t & o2 X A Qo) wa}
Zolg BT galan /3N BExe 928 AL gFe
JHEEA A B gstoh 2Ea At 744 EEA 9
daF A4 #FE EF BUAY /1PN FX FFIUT
Park (1995)& @34t 712X Y A28 AAE §78mge 2 1B
g glon, §d e AEAY d2§ A FFd 9
o€ Simidu (1961)7} 5302 mg, 831 Arakaki and Suy-
ama (1966) & 481 mgl 2 BI3 I glo] B A7 A7 Hep
& HYd £89

3. w#elojo[at

A AN frejopuieAt L £AYE ZFHE Table 37 2
o B AFdA B4 93X ARdME 24~33F9 ddE §g
opu|izqte] A& HYLoH, I %L 1,591 £ 438 mg/100g (n=8)
olith FFol FRF FHPoux 22 ME histidine 244 * 62
mg, taurine 235 + 57 mg, alanine 137 £ 34 mg, leucine 109 * 38
mg, glutamic acid 86 + 31 mg, lysine 75 £ 50 mg, valine 64 £ 22
mg} £ttt

A BANME 34F e Fo ofmxite] HEHJOH, 2
Fe B 1,625+ 281 mg (n=4) o)At} FFo] B2 foln
T4 2 X taurine 249 £ 47 mg, histidine 230 * 75 mg, alanine
153 + 26 mg, leucine 119 + 23 mg, glutamic acid 102 * 27 mg<]
ol g3 2 Feotulzdt FFE 1,803 mgol AL
o, 7Hg BANME 1211 mgeBA BEANA F 1549 w3k
EUAE HH 1744 mgo2M BEUX G HEEXY F £F
ol iet.

713 Aol 33%9 feEoln)eile] FEHo, 2 FFL
B 1,558 + 604mg (n=4) oAUt FFo] B AL histidine
258 * 52 mg, taurine 220 + 69 mg, alanine 122 £ 38 mg, leucine
98 + 51 mg, glutamic acid 71 = 29 mg®] &oldch. 7134 BEA

9 fPohrcat FFHFE 2066 mgo M JHEEA 1,049 mghth
oF 28] &A JebdTh JEEAE HF 1,558 mgl B2 BEXA Y
HEEA Y 5T FEoIYT

dejata 713t 2X Y fEoln At 2FE A2 v EA
YT 1,625 med 1,558 mge8A FAE FEoINo, BEA
Ae 71384 & B J§9X 9 7HE A M e 293
Fal Aol FA e 1o} XY wet xtolE B

£ Yt A dXg AdA7e Fd ALHY F orle B
b2 FEFI YTh E 7N AZER fyoirx F
g B4 27 AR MR &, 7HE AF &£40]
AAon dut dEEAE TgFHOR olf NFH e
Az @zt ¢ 8% 2oz gadih

Park (1995)¢ A g3l X G 748 4 BHAA 21%F
o frolr|iitg EAdte 1 L 1 146mgl 2 BAFYL
o, &3o] ¥k AL taurine, histidine, alanine, leucine, gluta-
mic acid 5012} 3Lt} Lee et al (1982)& 64 A4 ©ajo] A
1739 #38] ob=Atg Bag v el 53 taurinedFo| A
& Aol EHo19lem, Song et al. (1982)& 68 7144 Px|o) A
8 oprAt 1634 BIAFYEY argininedFo] SoldA &
o] A&HA. =¥ Oh et al. (1989) & FF 3L FANA 16
Z9 feolmie Rudged I FFL 34589 mgo2A B
A7 1,591 £ 438 mg (n=8) ol i 21.7% T AN
t}. Arakaki and Suyama (1966)& 128€ 9¥FZ3 %4 4 83 (E
japonicus)ol A 20%9] Hojr|ite Huded 1 FFLS
7517 mgo 2 A, B AT7AM 472% FF102H, taurine, ala-
nine, lysine 5° B2 IH L, taurineS HEFSHET HF
O Bol A28 Ao ti3) o 1428 AA/ULL )

4. Oligopeptide’®

R FA d2EolA oligopeptideF S £ & 23 Table 39
ZE&d et A EX A 2&8 JAEY v BHE
oA 15~20%9] ofnlicite] F7pHQom, D59 FFHE 1076
1391 mg/100g (n=8)22A freletrxt F%9 676%8 AA
sl 8F S B2 opux A2 2AE glutamic acid 184 *
79 mg, glycine 125 + 34 mg, aspartic acid 117 £ 44 mg, alanine
114 + 32 mg, lysine 91 27 mg9] oAt

g A NA 9 oligopeptide® Y oprlmAt FFE |,
206 + 201 mg (n=4) 24 frEjolrlit £ 742% oM, ¥
R NME 826%, 7HEBANME 947%2A 7HEHAGA o
TR, 3 oF AN 628% 2A BN} 7HEHA
ol MRt wgket 7134 A A oligopeptideT FeH el ofvl
A FFE 946+ 522mg (n=4) 2 2A Fotultt FF 607
% & AA}A BEA AN 799%, 2L 7HEE A oM e 49,
3299283 dEFAE 519% 24 BEXY 7heEAy £
FEoIqth AZA HA 9 oligopeptided FHE AWFHo ¢
s v ¥ otk Park (1995)2 4 71&EX 9
oligopeptide &% (1,164 mg) 2 frjotr|icit 39 101.6% 2
A, gako) & AL glutamic acid, aspartic acid, alanine, lysine,
glycined] €22 B33 v} 9ld,
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Table 3. Nitrogenous constituents in the extracts of raw anchovy (Engraulis japonica)*' (mg/lOO g)
Sampled area Nam-hae Ki-jang
Sample*? A-l A2 A3 A-4 B-1 B2 B-3 B-4
Extractive nitrogen 613 578 676 631 444 451 773 671
Free amino acids and oligopeptides
Phosphoserine 5(15) 4000 80153 5(6) 4(12) 2(16) 7(22) 6(7
Taurine 203 219 307 268 189 142 252 298
Aspartic acid 39(83)  43(150) s58(151) 54 (123) 3(61)  25(67)  59(183) 55(114)
Hydroxyproline - 15 29 - - - - -
Threonine. 57(54)  34(52) 48(79)  65(55) 21(28)  28(23)  49(102) 64 (59)
Serine 31(42)  19(s8)  51(66)  50(44) 3(33)  23(28)  52(79)  42(49)
Glutamic acid 130(287)  72(162) 87(227) 117(194)  50(91)  42(66)  93(275) 100(173)
Glutamine 47 26 58 51 17 22 65 78
Sarcosine 3 3 - 7 - - 19 27
a-Aminoadipic acid - 1(2) 2(4) 1(9) 3 - 4(6) 6 (1)
Proline - 2 2(130)  2(1300 30 - 46 (112) 49
Glycine 40 (135)  28(123) 33(143) 45(147) 21(92) 215  35(162) 52(139)
Alanine 149 (109) 176 (149) 118 (140) 169 (97) 78(70) 115(79) 124 (157) 170 (108)
Citrulline 9 - 1 1 - - 2 54
a-Amino-n-butyric acid 2 -3 + 1 - - - 2
Valine 69 (@0)  s51(s6) 70(92)  91(66) 330290 3602 s0(07) 82(70)
Cystine 14 7 7 15 8 7 7 11
Methionine 58 32 43 67 26 17 54 67
Cystathionine 1 - 5 7 1 - 10 10
Isoleucine 52300  40(4)  52(55)  67(36) 2118)  27(15)  s58(64)  69(33)
Leucine 12147 95(69) 110(87) 150 (53) 5127 58(26)  133(98) 150 (51)
Tyrosine 51 19 11(25) 26(8) 23 2 55 22(8)
Phenylalanine 55(30) 300400 18(51)  T72(6) 31200 2400 63029 734
B-Alanine 1 6 1 1 - - 1 1
B-Aminoisobutyric acid 15 8 15 14 8 - 2 20
y-Amino-n-butyric acid 1 6 (4) 2(1) 13(D 6(2) - 2(1) 15(1)
Ethanolamine 2(4) - (@ 2(14) 231D 1(8) 12 1015 2(11)
Ornithine 24 (D 1) 8(D 29 5(10) 19 10(9) 29 (60)
Lysine 88 (87)  30(124) 120 (115)  75(85) 8(56) 49(56) 164(123) 62(81)
Histidine 310(30) 186(36) 275(43) 149(43)  290(8)  286(17) 274(58) 180 (31)
w-Methylhistidine 7 9 2 10 2 3 6 5
Anserine 9 13 75 38 39 26 94 147
Carnosine 87 12 %4 132 32 24 135 122
Arginine 8(23) 24(38) 91(45) 2(56) 170D 3003 9048 27032
ATP and related compounds
ATP 1 1 1 2 2 1 1 1
ADP 3 1 1 1 1 4 1 2
AMP 4 2 3 6 3 1 4 1
IMP 14 20 84 23 43 109 9% 21
Inosine - 83 40 16 20 59 17 21 23
Hypoxanthine 32 15 13 24 12 13 13 36
Others
Glycinebetaine 23 9 9 32 - 15 23 19
B-Alaninebetaine - - - - - - 17 -
y-Butyrobetanine - - 47 29 - 17 - 22
Homarine 4 1 2 4 2 1 4 12
Trimethylamine oxide 204 236 95 114 232 224 110 93
Trimethylamine 17 15 8 30 9 7 9 29
Creatine 158 355 262 210 135 262 233 215
Creatinine 7 6 6 5 il 6 4 9
Ammonia 49 28 40 60 34 28 34 58

*'The amounts of oligopeptides are given in parentheses. Marks used: +, trace;

*2Refer to Table 1.

-, not detected.
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5. ATPZE 38

A dA d2Eo] ATPHE STE £4 A& Table 3% 2t
EE AFdA ATP, ADP, AMP, IMP, inosine ¥ hypoxan-
thineo] A&HAt. e AR AE 1259 umolZ EAJ3
Qon, 4 PN ATP B3 33E9] £FE 502 £ 1.00 umol
(n=8)olth 2 WREY AR IMPRFo] 714 Bol
191 £ 145 ymol (n=8)2AM ATP #¥ 3A{E AAY R1%2&
AAstA . el X9 ATP #¥ 335 $FE 4.63 umol
(n=4)2A 7133 | M ¢l 541 pmol (n=4)ET& & ¥ e
wa le] Aol whet Foltct. At BEX Y ATP #¥
3EE FFL 4836 ymol2A 7HEH Ao A 9 3.56 ymolB T} =3}
S JEEX Y 505 umolETHE o R& Holqiot 1AL &
X9 7HE FANME 44 554 umol™ 5.85 umol 2 A ¥ 58
FEolen, dEEA 514mmoldE & Aol7t AN Park
(1995) g4t 7-&d X9 ATP #¥ A¥E FHE 3.88 umol
2 Hag v gl

6. Betaine®

A A A betaineFE £ A Table 37 2t} Betaine
FEAE 4% AECNA glycinebetaine 19+ 8mg/100g (n=7),
alaninebetaine 17 mg, ybutyrobetaine 29 % 13 mg (n=4), homarine
4+ 4mg (=) AEHAT. G 71FA A betaineF T
L vgoidonz Ay Addsd tg T} oAt
Park (1995)& @84t 7H&EX oA glycinebetaine 15 mg¥ y-buty-
robetaine 17 mgd E g ut glch 2| FX 0]9f9] oFel 3l
oA Park et al. (1996)0] &34+ dole) d¥ AR glycine-
betaine 28 + 9mg (n=5), B-alaninebetaine 5+ 4 mg (n=2), homa-
tine | mg& A&, Park et al (1998)2 YA dF AENA
% glycinebetaine 1~2mg, B-alaninebetaine 40 + 11 mg (n=3), ho-
marine 21 + 15mg (n=3)& AT »} At}

7. TMAOS TMA

A e TMAOSH TMAE H& #4138 ZFE Table 3% 24
TMAOE 164 £ 66 mg/100 g (n=8), 12| & TMAE 16 £ 9mg (n
=) A& =AU Gl A X JHE TMAO 162 + 68 mg (n=
4), 22 7 ZAAAE 165+ T3 mg (n=4)EA AL w&
ol7} ulek gt FEA BHA AN E 95 mgol Ao, 7HEEA
236 mgl A MHEBEA A BRen, dEEAE 159 mgl 2
N E F£EoIT T JPRAY BEAE 110mg 7HEEAE
24mge2A 7HEl B2, dEEAT 163mge 22X 1 FL &
FolAth 4 Fx o TMAOR &S Falats 7144 25 FEY
7h& FAAA 2 o] Btk Park (1995)2 @84t 7H&EX
A9x TMAOY TMARZHE 27 22 meg® 9mgle 8 HIFHY
I, Oh et al (1989)2 35 34 BHX 44 TMAOS TMA
25467 332 mgo 2 BIdte E dFA B we FEo|U

8. Creatine % creatinine
A PR creatine creatinine ¥FE £43% A3} Table
33z} B9 creatined creatinine THFS Z+ZF 229 + 68

2 Ags A B HWE 29

mg (n=8)F 7% 2mg (n=8)0t}. FH B9 creatineH
F2 246 £ 84 mg (n=4)2A 71 211 + 54 mg (n=4) BT}
o2 zokoh @At BEA Y creatineFL 262 mgEA 7}
&4 355 mgE e B, 713N EA G A EAAME 4%
233 mgH 262 mgo 2 A ZFEEA A EA JEgY. daang
71343 AE DX creatine®F2 27} 184 mgH 175 mgl 24
23 7hgg Ao MR BT Park (1995) & @34t 7128 X
9] creatine? creatinine¥F < 47 355 mgH 6 mgl 2 Ru ¥
5 ot

9. dARZol L BE .

QoA EAG 4 A8 A2 YRS AE 100g T mgd
A2 8o 4 JEZUE Table 49 etk A A9
Z HEEY YT 2AETY 24L& AGelu} Add BAY )
AL fA18 Age g deigd 4 "N 7Hg g2 HFE
AR A4 A2 HRoZE FEotuA ALEA 452
£56% (n=8)8 AAFALH, 1 BFO2E oligopeptideF
A27) 246+ 4.6% (n=8)2A o] T JET& ¥4 34 2
A2EXY 698+70% (n=8)E AAHFL o 7t FLE 2
AA R} g2 creatine® creatinine Z4EA 129143
% (n=8), TMAOS} TMAZZ 6.1 £3.0%, ATPEE 3 EE 43
+1.3%, betaine® 0.6 03%9 & ot A WA J2E9
A2 JF L 937126% (n=8) A 24 d2E824& A
o) B9 Aoz AZdEc)

Table 4. Distribution of various nitrogen-compounds in the ex-
tracts of raw anchovy (Engraulis japonica) (%)

Sampled area
Sample*'

Kisjang
B1 B2 B3 B4
45 89 470 528

Nam-hae
Al A2 A3 A4
488 335 439 469

Free amino acids

Oligopeptides 207 %66 285 42 208 180 325 47
ATP and its related compounds 56 32 34 31 57 61 34 38
Betaines 05 02 09 L1 01 08 06 08
TMAO and TMA 68 82 29 45 102 96 29 36
Creatine and creatinine 87 201 128 110 107 191 99 108
Unknown 79 82 76 92 80 25 37 35
Recovery of extractive nitrogen 921 918 924 908 920 975 %3 965

*Refer to Table 1.

Table 5. Comparison of major extractive nitrogenous consti-
tuents by seasonally and regionally harvested raw an-

chovy (Engraulis japonica)* (mg/100 g)
Region Season

Nam-hae Kijang  Spring Autumn
Extractive nitrogen 625 585 725 515
Free amino acids 165 158 1935 11%
Oligopeptides 1,206 6 1570 832
ATP and its related compounds 101 123 127 112
Betaines 40 3 b 2
TMAO 162 165 103 20
Creatine 246 211 i) 309

*'Average value of 2~4 specimens.
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10. 4 Ex[of x|ue o AHY AL HANE H|W

Table 5€ SelM 243 Fh4 A2PEE (98 2 A4
2 8287 Y43 HEAZ Gepd o Eaiat 29 1Al
X FAA 2P g AYGAE BE, g 73
Hop A2 Ax fEobrdl, oligopeptide, betaine®
creatine FFo] tha ¥ Woluh, ATP FHSFEH TMAOT
238 o ¥ Helglrh £ vetelA B AUAE F
Y ASHY 2 B39 7HeEA Y 4itge] GoBE oo
olgsEy U8y FAL J2rHEE HAGAEE FHAE
I EANG da¥ AL FEelu e, oligopeptide®, ATP &
HEYE 4 betaineHF7H 4 2 Holdlew, TMAOS creatine

ke o7 vt

2 of

dajetel A JgHn e A BA Y gL g&
Bh3) 7] 918t 1991d 695 1992 687 A A
B 2 AT /1AW gy 20 gA o F
X g AMEE 474 43 #3A8d oty 24 $A%
AQE 2AE EA3A vzEd, A FX Y
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