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The Safety of Soybean Isoflavones in the Diet for Macrobrachium
rosenbergii and Penacus japonicus.

Takuo KAWAMURA and Nobuhiko AKIYAMA

Abstract

The present study investigated the effects of soybean isoflavones in the diet on the sex distribution, survival and
growth of the two kinds of prawns, Macrobrachium rosenbergii and Penacus japonicus.

A control diet (Con-d) made mainly of fish meal and three experimental diets containing glycoside soybean
isoflavones (Gly-d), aglycone soybean isoflavones (Ag-d) and estradiol 178 (E,-d) were fed to the two kinds of
prawns.

No differences were found in the sex distribution and survival rate of M. rosenbergii under the four diet feeding
conditions. In addition, the similar growth rate was found among the prawns which were given Cond-d or E,-d, while
slower growth was found in the prawns which were given Gly-d or Ag-d.

When we gave P. japonicus Con-d and the three experimental diets, the sex distribution and survival rate of the
prawns showed the same results as those of M. rosenbergii. Postlarvae of P. japonicus which were given Con-d,
Ag-d, or E;-d showed a similar growth, but they showed a less growth when Gly-d was given. In contrast, the growth
of juveniles of P. japonicus which were given Ag-d was better than that of the prawns given the other three diets.
These results indicated that marked effects on sex distribution and survival rate weren’t found when the two kinds
of prawns were given the three experimental diets, but a growth difference was observed depending on factors such
as species and developmental stage. Therefore, the safety of the diet containing soybean was suggested as long as
the amount of soybean is as much as that of general compound diets.
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TR 3 2) 2EEGLEbD (Gly-d), KEA Y
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LPR&n, 2LTC, BFAY 77 R=801c8 17 5
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Table 1 Composition of the experimental diets and theoretical figure of
protein in the Con-d and three experimental diets, Gly-d,

Ag-d and E,-d.

Ingredien (%)

Experimental diets

Con-d Gly-d Ag-d E,d

White fish meal

70.0 70.0 66.0 70.0

a-Starch 20.0 12.0 10.0 20.0
Fish oil 5.0 4.6 4.2 5.0
Vitamin mixture 2.5 2.3 2.1 2.5
Mineral mixture 2.5 2.3 2.1 2.5
Dosage of Functional Material Administratin
isoflavon-80 9.5
SoyAct 16.3
estradiol 178 0.006
Total (%) 100.0  100.0  100.0  100.0
Theoretical figure of protein (%) 47.6 47.6 47.6 47.6
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Table 2 Proximate composition of ingredient of the Con-d and three
experimental diets, Gly-d, Ag-d and E,-d.

Proximate Experimental diets
composition (%) Con-d Gly-d Ag-d E,-d
Water 7.79 8.80 8.75 9.34
Protein 47.03 46.32 46.06 48.61
Lipid 7.49 8.06 14.97 10.43
Ash 11.94 11.88 11.91 11.88
Carb 25.75 24.94 18.31 19.74
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LWwicoREMEZ2 R RETE L, Kruskal-Wallis #E 12
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SHIAE 52mg D7 Vv T EDEZ b T — N 2100{FEK S
OINA LT, EBRBIR X VISHBCREREDH L b D%
I, HEEN DL b ORME U CHEBERHERL, #ideFE
BEDFETHEOHIRREZRD 12, £z, FEERBHIARNZIE,
HEEAER D s & 30 R 2 M2 I L, 2-7 =/ F
I8 /=TS, ERREeERZ2IE L, ER
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Fig.1 Conversion of carapace length (A), mean weight (B), survival rate (C),
of Macrobrachium rosenbergii in its postlarval stage fed on the Con-d
and three experimental diets, Gly-d, Ag-d and E,-d for 80 days.
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T d2f@fkrp34Elk, Ag-d TIF3EAR29(EE, E,-d TIX
28ME R T2 7 A DS HERERI B C & 72, MED HEIERIZ, Con-d
T 66.7% T, Gly-d, Ag-d, E,~dTl¥, #hFh 44.1,
65.5, 55.6% & & aABRATE L b FE L WHEEFE OMER X
AoNikhrolz,

(2 B &

FEERFIRF OB PR O P IRE (R/IME~HRKME) X
2.19 (1.69~2.64)mm CTH -7z, Con-d 252 THEL
7R T IZ50H #1012 10.70 (7.25~17.43)mm, E,-d TlX
10.50 (6.13~16.60)mm & 7 ->7z., Fz28EHDOA VY 7
ZRVIEEXTIE, Gly-d D& T9.57 (5.00~16.18)
mm, Ag-d T9.38 (6.29~15.37)mm & 7%V, Zh oD
4 EEBEX OB TEEENED 5 iz (Kruskal-Wallis #&
E, p<0.05; Fig.1-A). L» L, Con-d & & RERfAEH
T, BEfRROPREICEN A S o7 (250K
fERE). 80HZICIE, Con-d DA T 13.36 (9.01~
21.64)mm, E,-d T 1% 13.96 (7.85~21.25)mm, Gly-d
LAg-dDA Y 7 IR VEGEETIZZERZE N, 12.74
(8.55~20.90)mm, 10.75 (6.51~18.71)mm & 7% - 7z,
oD 4 FBEXTENRD 5 (Kruskal-Wallis #7E,
p<0.05), Con-d & &G CTHKT % &, Gly-d
DHEDH Con-d X D/NE o (2 3k R ERE,
p<0.05).

EERBHIRRF D 1 R H 72D OERIZ 11mg Th - 72,
Con-d DEFES0HEICIE, 1{EED- Y OEEIF 1.12g,
E,~d Tlx1.26g ThHo7z. —F/ Gly-d & Ag-d DEHET
X, TNEFN0.85, 0.83g £V otz, L LUEERM
B80H I X, Con-d 25 2 75650 1 fHikdb 7D O&E
¥ 2.58g, Ag-d Tl 2.53g EIFI R kot —H,
E,-d D& 7Tk 3.51g & Con-d DEFE LIV ETEL o
7253, Gly-d D& TIE 1.75g £ 47 <, HWHEDRKE

IZIZERROERE S A 5z (Fig. 1-B),

3) £ &

BRBREE 2 5 2 158 OEEFIE, S0H%E ol
Gly-d OFGE T 84% Th - 7273, ftho 3 ikl Tk 58~66
% ETHWA L. Z0#%30HEE T, E, kT 1
EAZET L7z 720 CTh - 72 (Fig. 1-0).

FRFRNDKEA Y 7 7R DT ITEDMLEERR b
F—NORR, E£EICRITTEEEER
(1) % b

45HM& R 2 5 2 TG L & 2 5, 2k THEH
HPT 25 ENTE, Con-d 252 =5E0MHD HE
KX 30%, E,-dTiE22% EREBBEVEAONE -
le. —H, 2FEEDA Y 77 R UVEEFEEOEETIX, i
OHBFRIZIIZE0% L2V ETEL Bolh, HEL W
ADRD IEFRD Sk r oz,
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(2 B &

B OB PR O R RE (R/ME~RAKME) 1
3.75 (2.90~5.30)mm T&H - 7z, Con-d 25 2 7z 8& T
IX20HERIZ 4.58 (3.16~7.45)mm TH Y, E,~d TliX 4.45
(3.08~7.03)mm TH o7z, £72Gly-d & Ag-dD A V
7 7R UVEEFRTIE, TEi5.14 (3.94~8.32) mm,
5. 13 (2.90~7.35)mm &7, ZNSAEBRXBEICEEZE

YW 5 N7z (Kruskal - Wallis #1 E, p<0.05; Fig. 2-
A). 2512 Con-d & HABETRIE CHR T %5 &, 2 fiSH
DAY 7 7R EEHEOYE T Con-d & D EHF RO
HIENKR S o7z (2 3B RERE, p<0.05).

40H%RICIE, Con-d 25 2 728546 C5.90 (4.49~7.90)
mm, E,-d Tix6.32 (4.62~7.75)mm &7 -7z, 724
V7 7R VIEEEX T, Ag-d DEET6.29 (5.02~7.81)
mm, Gly-d T6.87 (5.76~8.28)mm & x> 7. T 5
DOEBRXBETIRENRD & h (Kruskal - Wallis # &,
p<0.05), Con-d & & EREIEIH T T 2 &, Gly-d
TOHCond LW RKEodz (2 FEPUHERE, p<0.05).

KERBHIGRE O 1 fEH 72D OFERE X 52mg TH - 7.
Con-d 5 2 1285& T, 200%121X 5mg, E,-d Tl&
dmg OEEINTH-> 7. —J, Gly-d T 3lmg, Ag-d T
i 23mg BENL 7z, Lo L40HE Tix, Con-d T 8lmg,
E,-d T 64mg ¥Eh1L, Ag-d Tl 75mg DI & 2 h 75 <
otz h, Gly-d O%E& T 118mg OBEINE 7% v, HEM
HRECHEMBCCon-dOHBE LD bEMELZ > 12
(Fig. 2-B).

3) & %

HBRER R 5 2 15 a6 OEREFII20HR I, ThE
N 43~55%, 40H#RIX, ZNENn20~32% L&D, K&
REWR AN Tz (Fig. 2-C).

FRROKREAS Y 7 IRUAFZTFHIEDERIZE
ABPEEBERE A =7 Con-d 25 285D
Jt S T B oD Hh e i (e /IME~ e K E, BEAHD 13 14.5
(13~20, n=10) H, E,-d TiZ16.0 (9~23, n=9) HT
ol AV IZ7IRVYEERDEAEGly-dTIEX21.0
(18~26, n=6) H, Ag-d T 17.0 (6 ~24, n=11) H
Thv, Zhoe 4 EERREICEEEVLRED o iz (Krus-
kal-Wallis # &, p<0.05; Fig.3-A). & 51z Con-d &
HARBREEE T, Gly-d o0& Con-d & D ik [k
DR, Tz (2 R fERE, p<0.05).

FE R O R RREZRIX, E,-d O%BE TR 25% &3
L WIEINER % AR 7 BUE DN DE D - 7223, HHIETIX 5.9~
11.0% o#ifiTcH v, HERHETEEZFED ohZ»r o7,
(Kruskal-Wallis #%€; Fig. 3-B)

Con-d # 5 2 72356 O Bt 2 EER O oy 1% 26. 8
(18.2~39.0, n=10)%, E,-d T 1% 27.5 (20.9~90.5,
n=99% Th-o7z. Gly-d& Ag-dDA V77K VEER
Bclx, Thzn14.7 (8.9~23.0, n=6)%, 25.0 (6.1~
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Fig. 2 Conversion of carapace length (A), mean weight (B), survival rate (C),
of Penaeus japonicus in its postlarval stage fed on the Con-d and three
experimental diets, Gly-d, Ag-d and E,-d for 40 days.

36.5, n=11)% ThHo7z. Th o 4 ERXBETENIRED
5 (Kruskal-Wallis #5%€, p<0.05: Fig. 3-C), Con-d
ERRBRARETHE T 5 £, Gly-d TO & Con-d &9
BEEEMME» -7z (2 FRHPRERE, p<0.05).
HE1gH720 01 HOBEHEOHIHE X, Con-d %5
21256 T 22mg, E,-d OEEICIE 12mg &V kh o7z,
fit 57 R R o thoefE ix, Con-d Tid 11.0 (5.9~17.5,
n=10)%, E,~d T12.0 (7.9~21.3, n=9)% Th > 7.
Con-d & W iz fEkESE L, HEXRH K1 -7 Gly-d T

72

1%, BEHEOHRRET 4mg £ %<, i REEERIR O R
WX 3.6 (2.3~8.8, n=6)% Th-o7z. Ag-d TIXIEEHE
B8 22mg & Con-d L& Lo 7298, i kR
8.3 (5.4~14.7, n=11)% L& o7z, &k 25 2 /-
Sre OB ARSI O R REITEREICS 2 D (Kruskal-
Wallis #%E, p<0.05; Fig.3-D), Con-d & & 2Eafa¥K
T, 2fEDOA Y 7 7K RGOS E 1 Con-d &
D &P o7 (2 B RERE, p<0.05).
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Fig.3 Molting interval (A), growth rate of carapace per molting interval (B),
gain rate of weight per molting interval (C), feed efficiency per molting
interval (D), of adult Macrobrachium rosenbergii fed on the Con-d and
three experimental diets, Gly-d, Ag-d and E,-d for 50 days.

954555 35 (2006)



Nk - BRILEE

29 @ Median
[s]
27t e
[s] [o]
25F °
@
snl 8
= o o o
2 211 o o
o @
19¢ o o
17r
(o]
15 : - - - ;
7 r @ Median
o [+]
6f o] 8
o
5 3
4t °© ° o
£ 31 P ®
~ o
21 o ) 8
[+
1+ o
0 X L N Q )
35, @ Median
[o)
30F
25¢ o
]
— 20f
X o
~ 15} E o g o
o} °
o ® g
5 |
° o
0 1 L 1 J
_ @ Median
60 . D]
50t
40t °
—_ [e]
& 30} .
@
o 8 o
20| ® .
fo) o)
10} o ) e
0 ° . L S
Con-d Glyd  Agd E,d

Experimental diets

Fig.4 Molting interval (A), growth rate of carapace per molting interval (B),
gain rate of weight per molting interval (C), feed efficiency per molting
interval (D), of juvenile Penacus japonicus fed on the Con-d and three
experimental diets, Gly-d, Ag-d and E,-d for 50 days.
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