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In order to identify the feeding stimulants for flatfish, the feeding

tests were conducted using some diets added the amino acids,

nucleotides, betaine and TMA and acid hydrolysates to basal diet formula, respectively. The feeding stimulant activities and synergistic
effects of those compounds were evaluated by a bioassay method. The KH, a kind of acid hydrolysate, possessed a remarkable feeding
stimulant activity. It’s stimulant activities were increased up to the concentration of 1.05% (w/v), and were independent of pH. The
formulation of KH and glycine had a most synergistic effect. The feeding rate of diet with feeding stimulation was 1.4 fold than that
of diet without one. The costs for optimum formulation of feeding stimulants were cheaper than some additives in diets. It suggest
that the results can practically used in preparation of diet containing feeding stimulant effects for flatfish.
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FEL dddoz FHEAQ vt nlZ g4 AL 544
o]7] B HEo AN 23S LY £ g a2 &
AEEL HHYN EZZAN FE&4001, BS 53 F4to] 75
T EAY) J4EAEAE FE3AT (Hidaka, 1982), ARAA
3 2L vy 24 49 9% AFHT 9l (Harada, 1985).

Holo] i3t o] 7Y HF FF= olFY Hu, 3, Holy 9
#, 85 57 22 AXAEY g3 FLHY gt A= o ok
7] W&o JAZAEAY EFHe ojFd uet gPsn SH4sd
(Brown et al, 1982; Carr, 1982; Hidaka, 1982). @A FuolH
AR Je AT gEitd vt QY EEo] A HojA =
47oz 53 ol 2L 2 2] AR A$E oFd wE
HAY A&7 E29 HAE 53 A9 S AT 4
olct,

AEREAY B4 BE8Y Carr (19760 Bol9g &
AEZAL v FHLEAHA AR ERolgy Buggen, FAM
40| (Adron and Mackie, 1978)9} o] (Fukuda et al., 1989)¢l
g Ao F2EF9 F8 27 AL oAt ERZo &
3 L—89 ojnjiite] AFAZ ALt P 2L
AYEZEHY F/Y BHT AFAA dFEY 9714 ofm=
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A AAE g8 § F 7HA dAB-RER L miE, AE Wl

gt A&7 78 7HAE Aoz 43A 9o (Harada and
Tkeda, 1984; Harada, 1985; Harada and Akishima, 1985; Harada,
1986). T Ikeda et al. (1988)& ofwjAta HAAAEL S 4
SEA 3o BudHch 2t v o] FH F
8 g oFU HAY 44EF FF dFe AY o|FolA
QA ¥E AF g,
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de HAE ddez §8% Aty JAFAEES A&
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AYEZAEZe] AN A S dAo BF AT AFL 45¢
# 71cm¥eH, AR B&9) EA AL T YX9 HE AFL
187~289g0IAth, AN &EHE R3] g8 ALE3 opv| it
glycine (G7403), L-alanine (A7627), L-cysteine - HCl (C7880),
L-tyrosine (T3754), DL-phenylalanine (P1876), Na-glutamate (G
1626), L-histidine (H8000) ¥ 9714 832 trimethylamine *
HC1 (T7630)3 betaine (B2654) Sigma Ate} AFE, 444
E42 4Ed9 inosine 5-monophosphate (IMP, t¥, A&, &
%) 9} guanosine §'-monophosphate (GMP, A& F, A&, &%)
S 37 AHEEgn. a8 J9EY YHEFF ARE A4
938 A did 9 6N HCIZ 2442 71+ E3& ¥ NaOH
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2 F313 KHY GHY AW R85 248 AHgsdd. @
U AYEIAEAS Y%7 4T 712 A5E dEA AAY A
¥ M8 58 23S e QBA AAY BAY AE S

Z AHg-shg .
AUIM D} ofoje M 24

FEL A MY dx2Y (AOAC, 1990), A4S semi-mi-
cro Kjeldahl'd (AOAC, 1990), ZAW-& Folch et al. (1955)9]
I, R 438 (AOAC, 1990) 2.2 42 ZAs gt 4
AR EY oput 2L ANEE FFHF £3AA9 A 3
Mt 020 um filter2 28 F oju)e A AFEM7] (Bioch-
rom 20, Pharmacia-LKB, UK) & £43¢c}.
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o, £ 9 87 AolE Fol7] 93 54L& FNE 39
W27} Y19 28 wAsgL AY 7% F 2L 11~
15CE #FAG Yo 8448 500~1,000 mL/min® 2 2AFY
o 2En A9 259 vtk oA MEFRYE T3 H=E AF9
AALE FASEE 5o ofx A7 4422 &3 e
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1. A2 U Moyl 8o Ut
718 A& A9} BY YuHAE 2
A7} B vl 3t ZuwiA el ko] thh & whd
Fo o Wit (Table 1), 282 HA2AE2
FH 3

0x
A

A3 AAE NaCl FFl 71908 Aoz wede) 1
4 7 EHEY GHY B #§Fo) 115%2 >
HEL AT 3 &4 JHE APV fFo|t). IW 4 s

Table 1. The proximate composition of diet A, B, acid hydrol-

ysates KH” and GH (unit: %)
Samples  Moisture Crudp Fat Ash
protein
Diet A 84101 56000 68£0.1 13.0£00
Diet B 98101 542101 72101 142100
KH 88+£02 476£03 - 405100
GH 832%0.1 57401 - 11.5£0.0

D Hydrolysates after removing pigments and metals with resin.

FagN 22 0) B2UA e AL HENEY F 57}
w9407 4E Aoz 4Autt

2. Mol JlRsi 22| oot =N

g4 2 @54 2g M9 KHE histidine® 3o} 1839g/100g
224 74 wo} AA ofn|t %9 314%F AAFHL YA
o9, arginine, threonine ¥ proline’® ¥ji3d % Aoz ve
%ot (Table 2). 282 B4 2 @54 HE $9 KHE histi-
dine?] ¥°] ¢ 173 A% £ 661 /1002010 2™ serine, gluta-
mic acidE AMAF T opplitEo] F4E A2 vEh
% olnjiitel o] 4740100 g2 B 2 B4 A AY
59.18 /100 goll ®I8te] 1178 golvt &3t 24 A 2&& g2
obf)xhE FANTE Aog B a2y g4 2 934 A
2] A9 opuliqte Mo} ofF Y ¥ ofue 5o st
U2 JAE FHEty] g2 wtEA X 2o WY RAo
2 waEA.

Table 2. The amino acid composition of KH-1, KH-2 and GH

.. KH-1 KH-2 GH
Amino acids (/100 5) (@100g)  (g/100 mL)
Asp 360 3.16 063
Thr 472 356 002
Ser 384 492 0.1
Glu 342 763 009
Pro 462 378 0.07
Gly 294 1.9 073
Ala 265 185 023
Val 076 146 045
Cys 173 133 025
Met 048 041 0.19
Tle 109 119 021
Leu 206 266 0.09
Tyr 043 028 003
Phe 079 040 005
NH, 0.06 0.06 000
Lys 204 163 011
Hiis 1859 661 239
Arg 536 457 007
Total 59.18 4740 ST

KH-1: Hydrolysates involved pigments and metals.
KH-2: Hydrolysates after removing pigments and metals with
resin.
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on]:= Ak betaine E TMAY ©F FH7lol WE 4454 &3
E 2755 AN Asdd vAA £Fon IMPS GMPE
A viEg EHE, A 7HFEHEQ KHE oFF 58 538
JEt ST (Table 3). 282 o]& EAEY 44&% %S o
ZF9 A AR S ¥ TS glycine, IMP, GMP ¥ betaine2 T4
37 gdon KHS GHE @A A9E Holn gt 1
gy 489 229 9E Huldl g2 44F%3 Ede WierE
359 KHel vlste] @A 3] ozt o] & 4F Z3€ L-hi-
stidineo] Wole) §AEHolgdn Bud A (Harada, 1985)% &
& o] E BPAT betaineol 3t £ E4E e Fof
ol vl A%E Boln YU (Car, 1976). FH AAEZHEZ
Z54E A7HE Agd ditd d4EA 538 EQ AL
& FFAZd gt Fo] Ao AR AAVF TP e
2 E39 Fato] WAy gl Aoz Addn o] 2
A3 EP ALRE Folg 4 A8 g FZFY &) F3A7E
489 oF FUEFHN} YSS e

AAxA ansl AF =old KHY GHE W3z 7t &
=82 4423 a9%E 23 23 (Fig 1, KHE 329 %
7het tEe] 4R a%E F/1EIAoU 1.05% ©149 FEd
e A9 b]5d 578 HYX, GHE 075% o4 Y sEdMe
238 Zaste AFL B4 AR S Bt 1.05% 8
748 KHSF GHE W2 Hl3te 2094 +38% 9 2040+£42% 9|
AAEA 2R RYD, F5F oH va2Pe de 47 1287+
38% S 1033142% 2 SobgAW (YA &%ks) KHY &

2 oy 2

Ho du e

Table 3. Feeding stimulants activities of amino acids, nucleoti-
des, bases and hydrolysates

Compounds Diet intake" Relative
(Numbers)  activity (%)
Control 1132 100.0
Distilled water 1459 1289 £ 15.6
Amino acids
Glycine 1414 1249+ 9.1
L-Alanine 98.5 870+ 183
L-Cysteine HCI 78.6 694+ 112
L-Tyrosine 50.2 43+ 68
DL-Phenylalanine 485 428+ 3.6
Na-Glutamate 103.2 9121183
L-Histidine 91.5 808+ 15.4
Nucleotides
Inosine 5'-monophosphate 1474 1302+ 17.0
Guanosine 5'-monophosphate 146.8 1297+ 160
Bases
Glycine betaine 1312 11594235
Trimethylamine 98.5 870+ 85
Hydrolysates
1.05% KH 1859 1642+ 23
1.05% GH 150.7

1331+ 93

D Mean values after 15~18 experiments.
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Fig. 1. The effect of KH and GH concentration on feeding sti-
mulant activities.

e A5 AFHQ o] Zo] ATtFEFHEe] ofnxi &5
Zo) vt AAEA 537 A FHE Re HFEHE)
238 o 71A] opnxeAEse] AsaRd AT Aoz B
t}. Harada et al. (1987)& A& nl3ekal @ wole] 4%
AT FFHEY T 9 eIt 1.

AA2A 5371 AR Y 2 /A AL 2Hse] AYT 2R
(Fig. 2), BZ (KH+glycine)ol o}FRE A7HetA] @& z2 )
H)ato] 7hA =& 1613+373% 9 A A AdE BYo, o
2o ABE 105% KH (AT 1740+342% ) ¥)3te ohx 2
A E Aoz YEYR C D, E FFY Aul¥4o) A € BT
ulg) HolAE Ae v]Ro] FARATAL KHY A& £
g A5 A7A R3e o2 AR JARAELY AR
o BES B AF AAe YAFPE o] Ao Aol g FsAl
71E B3l (Ikeda et al, 1988) 9 Zo]& EYth
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Fig. 2. The synergistic effect of mixed compound on feeding

stimulant activities.

A, KH; B, KH+glycine; C, KH+IMP; D, KH+IMP
+GMP; E, KH+GH+IMP+GMP +glycine; F, KH
+ GH+IMP+ GMP+betaine.
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4. MVl E2 pHe A

A AFRHES 58477 I8 A48t NaOHE 2Zsta
AFEHEY Az TAE &3 opvxAty) gl AH
e 44&2 298 AEH) A8 4 /heEsEY pHE IN
NaOH$} 1N HCIE AH&3te] 242} 45, 65 2 8022 228 ¥
AAzA ARE 249D (Fig 3). KHY A&7 ige
pHol W& 43& A A g Ao e ohvjite] R &
Aol 44ade 4FE vAA de A2 AFHUD. Hara
(1976) FAN $ole 37 A& A3} oprxit 729
A2 AuL AP 4% AFE YAME aamino”l% a-car-
boxylZI7t BFH ol ol Z& Lol29 A FH7 F2F
wogE st e Al glvdn dHd £ 4¥y e
oz AXse 3} kRS 9ukAQ pHAL 9 45 $29
Ao BZo] AYH pH ZHo] Wagly) g A4 7pEs
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Fig. 3. The effect of pH on feeding stimulant activities of
1.05% KH.

5. AlBEE0 0%z MAZTER &3}

718 A8 A BE B AMEE JEoz Z#F HFHA 1.05%
(w/w)3 KHE #7189 formulationdt 441%3 Alg C$ DY
AE EEE 23Y A5 (Table 4), A A2 C A8y A8 &
& 47 114% 9 155% 24 BAE3 277t AT of &
& ARe AFFINE AT AolE B A AEE F FoF
o 582% 8 AT vtd A&H AR CE 833% 8 A3 3%k
a8 B AHRY A4 A E3EE formulation? D AHRY &
§& B ARG B 3 AR F7tagh o) Zo] | ALY
250 w2} AREEY 2 Aol Hole AL AF AZ A9
Z12Ho2 XFAR AAEAEAY FFY AR HE9 Aol
198te Aoz Holn AlgE & ol ARUFE A4S
AEA WaAe Zrtete Ao BT a1 4HEAER
o ARESY Z7he A4 23 ¥ olje KHe TEE 4%
opml:ate) QA B ARE J|PHch $H 10% (ww)d
KHE 71222 & #F formulationd] W& A& E3d9 o

Table 4. The results of feeding trial of diets

Diets Weight gain (g) Feed efficiency (%)
AP 285 114

B? 109 44

o 387 155

D? 333 133

DEP made in Japan A company.
DEP made in Japan B company.
YA diets +105% (w/w) KH.
YB diets +1.05% (w/w) KH.

7t 712 EPAFE @719 0.05% 9] B8t 23] AAAl A
7] W&o A3 s Aoz Hrsdd

o ot
I =

Seuat sjare]l FAY Fo dA ofFY EAY 44 FF
AL 8987 93t 2 IR oprxd, FAHUER, H71A
£4 2 WsEHEY 44%A 598 £z 488 §9 AHE
34 Glycine, IMP, GMP ¥ betaine 49 44 £z &
7 dR"NeH AQ @A ALY 4 eI EY KH
g 5 450 A%E Byt KHE AR $%9 dlgd
105% (ww)7HA AAED 537t 718ty 2 oY 5%
dMe £%71 A9 dA}AD A 7teEHEY pHE 4435
o 98& nAA G, BHY TP dE ¥FEFAE KHS
glycine®] Z#o] 714 538t

WET A2E & Fol39 582% 8 A3 wid 4423 A
2E 833% S A%t ALY Ate AAF S B
olyg Aty Eg9 MM AR gyt 2gn 4452
39 ¥ g2 vt Fee ZIRAE 7MY 005% ol
Eyslo AR FE3 4437 7t AR 4t
9 2 A7 A9 A4S gy dsMe FA 91 Fold
o3 A7z 8% Ao ®nyd

zAte 2
E dFe 2AGEE st a+ AHE 5 d=4
gAY o5 AF AE XY 3o o]Fof How o]
AUt (FANS: 97K3-1506-01-06-3).
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