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Optimum protein requirement of juvenile Takifugu obscurus

YANG Zhou, YANG lJia-xin
(Schod of Biological Sciences, Nanjing Normal Universitys Nanjing 210097, China)

Abstract. It is important to study the nutrition requirement of Takifugu obscurus because the puffer is a precious
and potential species for intensive aquaculture. A 12-week growth experiment was conducted in indoor concrete
ponds to determine the optimum protein level for the growth of juvenile 7. obscurus, at the temperature of 24—
26 “C. White fish meal was wsed as the sole protein source to formulate isocaloric experimental diets at six protein
levels (35%. 40%. 45%, 50%, 55%., 60%). Weight gain and feed efficiency of fish improved with
increasing dietary protein level up to 50%; and reached a plateau above this level. Weight gain of fish fed 50%;
protein diet was significantly higher (P<Z0.05) than that of fish fed 35%, 40% and 45% protein diet, but not
significantly different from that of fish fed 55% and 60% protein diet (7> 0.05). The protein efficiency ratio
tended to decrease with increasing dietary protein level, but there is no significant difference among the diets
containing 35 %, 40% and 50% protein levels (P=>0.05). Dietary protein requirement using broken-line model
was estimated at approximately 49% and 46% for maximum growth and maximum protein utilization,
respectively. Therefore, it is suggested that the optimum dietary protein level for juvenile 7. obscurus should be
46%,—49%. The result is similar to that of tiger puffer T'. rubripes.
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1 *j‘ *;l’ Eﬁyz Tab.1 Ingredient f the experimental diets for
juvenile T. obscurus %
L1 B RHAC 7 et Sy 70 i Uk 5 diet no. 12 3 4 5 6

EAPUKT 35 40 45 0 5 6

P f80Br v ER AR % 1 E A KT 20l protein level

S aco . ) . . 0/ egs (1B whie fishmeal 50.0 57.0 640 720 TR0 &
N35%.40%. 45 % 50%. 55 Y F1 60 %4 1 6 ARk 56 Wik dextrin 27.0 20.5 14.0 7.5 1.0 0.0

GRS, AR TR ) £ BEEE AN S A (20 650. 51 ey mmmsessee

2 42 42 4/2 42
KIog D), AR 3 1 AN & ik sy ¢ vheat starch/CMC

fiyl fish oil 6.0 6.0 60 60 60 60
BHEE R SRR AR AT mamar L b0 b0 we so 20
5E: AL R TR DL B E %02 FHIE 15 oK V‘/ﬁg@ﬁ“}ﬂ‘{‘ge
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(K 10.2 40. 120m, R E 23.6 +0.27g), %/ 1d for juvenile T. obscurus %o dry weight

e T I Tk 5 diet no. 1 2 3 4 5 6
JEHTKRR L, B10a R E 9 23. 6 £0. 2g. )\ 600 M A crude protein ~ 35.3 39.8 45.1 502 549 3.6

JEAF it R EEH LA 540 Fe. BENLY A SE AR HER oelipd 9.8 9.8 9.9 100 10.0 10.2
P [ 6 AR 56 20 éﬂiﬁ:%ﬁ\ﬁﬁﬂ‘fi, *Hiﬁﬁcr:ﬂeam 10.2 10.3 10.6 1L1 1L2 11.5

oy on o5 . . o
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. %, A FBL G T BOK (LA YT 7 &4 O 23, 6,
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* means calculation based on 23.6, 39. 5 and 17. 2 kJ* g ! for
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Tab.3 Growth performance of juvenile 7. obscurus fed the diets containing various protein levels

gL g 2
Lgiiff‘f 1 2 3 4 5 6
PIH () 23. 640. 27 23. 610. 27 23.610.27 23. 640. 27 23. 610. 27 23.640.27
initial weight sP oD D U R -
*E(g) +. a = +, a Jr 6b s+ c + C + C
final weight 50. 3+2. 23 52.8+2.31 58. 942 0 6. 2+1. 81 62.51+2.17 6. 3+1. 83
) By 2% (O
i‘jggj{;ﬁl) 113. 2+9. 452 123.8+9.792 149. 6+8. 73b 159. 3+7. 67¢ 164. 8+9.19¢ 159. 5+7. 75
H O\ AR5
i‘*?\%ﬁjﬁﬁég) 60. 742, Rab 59.62.44a 6l. 042. 510 61. 612, @b 62 143.05b 6l. 142, 84
H. =E=N .
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] el 28 222 (O
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o sl 22 (0
p%eﬁ’i}gffré fm? o 1240 1Y 1. 2340.04° 1.2840. 02* 1. 224+0. 2° 1. 1640.02¢ 1.0440. 03¢
Y E R (O
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T RPEUEAES L AR A HE TR IR TE R #EE R (P> 0. 05); bR AN F) 7 BE He(0)  6i 25 22 5 (P 0. 05)
Notes: . in the same row with same letters are not significantly different (P> 0. 05), with different letters are significantly different (P<< 0. 05)
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Tab. 4 The calculation of optimmm dietary protein level for juvenile 7. obscurus

BEAFKT X (%) HWER V(%) R=48 R=9 R=50

protein level weight gain (R— Xp) (Y —Y')? (R—Xp) (Y—Y')?2  (R—Xp) (Y—Y')?

35.3 113. 2 12.7 4. 84 13.7 4. & 4.7 4. 84

39.8 123. 8 82 16. 81 9.2 16. 00 10. 2 16. 40

45.1 149. 6 29 13. 61 3.9 36. 1 4.9 3. 50

50. 2 159. 3 0 0. 49 0 9. 00 0 46. 24

54.9 164. 8 0 38. 4 0 6. 25 0 1. 69
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F=3(—Y')? 65. 00 47. 54 116. 23
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