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Abstract: To study effect of dietary Inulin on the growth, digestive function, and immunity of juvenile
Takifugu obscures, a total of 640 juvenile T. obscures (initial body weight of 6.97 + 1.32 g) were randomly
divided into 4 groups with 4 replicates and data were analyzed by single factor test. Four groups were fed diets

with 0% (control group), 0.25%, 0.5% and 1% inulin, respectively. After rearing 8 weeks, the growth, nutritive
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composition, activities of digestive enzymes, nonspecific immunity enzyme were investigated. The
supplementation of Inulin had no significant effect on growth index of juvenile T. obscures (P > 0.05). The
crude fat content in the white muscle of 0.25% group (0.87%) was significantly higher than that of 0.5%
group (0.82%) and 1% group (0.76%), and the crude protein content in the white muscle of 0.25% group
(18.75%) was significantly higher than that of 1% group (18.50%), but showed no significant difference
compared with the control group (18.62%) and 0.5% group (18.60%); The activities of pepsin, trypsin, lipase
and amylase in intestine were increased with the increase of inulin addition. The activities of glutathione
peroxidase and superoxide dismutase in the liver of 0.5% group were significantly higher than in the rest three
groups, and the difference was very significant (P < 0.01). The activity of catalase in intestine of 0.5% group
was very significantly higher (P < 0.01) than that of 0.25% or 1% group, while the malondialdehyde content
was decreased with the increase of inulin addition. Therefore, the added amount of inulin should be 0.5%, a

concentration that that cannot promote the growth significantly, but improve the activities of digestive

enzymes and nonspecific immunity enzymes of juvenile T. obscures.

Key words: Takifugu obscures; Inulin; Growth; Digestive enzyme; Nonspecific immunity enzyme

5B (inulin) A4 5I0E . IR R IR B
RRbE, %k AFK RN GFn, Hrfh G 2%
Ui A AL, F RS T, n ARFERAL
B (B 2005). SAAEBRIER LAAMP)
—MREE M SV, /AL T Z P A G e,
JCHRHRHEY) GETFEM&ED Zkd. %%
TER—FRR IR E4F4E, AAmAER
FIAEBRTIRE, |2 N T8 Tl AT BT PR fid
SEAI (X% 20100, TE/KF=FRAEAUR, 24
TER B e R IR S e G5 7], HA AL
EMAEDIX R GRS IR DA i
METCER N SR G ). B AR R
FZREETIRE, TS558 15— Fh Dy Re A 1) 7]
BHAS I B K S8 FRaE FL s sl i) (5
FEF45 2005, ZEdhdn 2016, Lietal. 2018).

5402 7 fifi (Takifugu obscures) 3 J& - fii
JE H (Tetraodontiformes) fifi} ( Tetraodontidae )
IR 7 il Jeg , 3 oA T 3R E T AT R R U
R CRKIL =0 2 —, JRILEE SR (g
THASE 20050, AHIETT 5 AR AL RS SR Ty i
Btk A AN RS A R, W T
SURTT i A P YERE . VAR SRR 1
SR EARARII RN, LU A IS SUR T fi 2 1
SRR S AL BRI A o

1 WMRETT%

1.1 SERME

S FH B S50 AR it L3 T K i A R 2
DERMIFHE L E N T B FA 4t . SEI0 A ]
L PR FRININAIA R A A e, How
ME TR EEN, 561% £ 0.03%7K5) -
10.22% + 0.04% K53« 47.68% £ 0.27%F HE A -
3.16% + 0.27%fH /5 B« %6 % ok B b R B
Beneo-Orafti £/~ F] . SLU6FRIEH K e &t
BKIYTIE LA S 120 H 45 e 38 1) 2 1 5 248
WK (BRBE 8 ~ 100, SEIRIKAEZ [ il 1) Je Je M
F (100 cm x 70 cm x 40 cm) .
1.2 EZRERITFMEEER

St 252155 T 20 m’ (KR,
FAAEIIFE 1 LU, FFaaE3ET s
FRPESI S 4 N, BARA 4 MER. B
36 TS FHk A — B I S0 7 i &)y £ Bl AL 4 B
16 N e A, FMFE 40 2, 3 640 2,
IR KN (4.73 £ 0.36) cm. YEATKE
N (697 £ 1.32) g. 16 DMMFESHIE TH AN
20 m’ fKEHb R, AR A 4 b
HH, 2 NEE. R R R IR R
FEH 0.00%. 0.25%-+ 0.50%-. 1.00%7HHfFR



539 W QA TR ISR X WS SR TT A AR A VA SRR S S P e D R R - 601 -

A T AR R A R K, PR R
TRDELAN A AN B FE S8 R 7K 43 ) AT e HE R
G F LG SN AT H . SEER AT,
REEE 2 R, #AE R i, &R
79 LR BERHROK 2 9k, oK 2/3, &2 A
L1 G R AR BEALIZE X 10 R0l B A4 A
e, SEEGHANE], HAA/KIR 25.0~30.0 C, &
IR, KPR PRONIERBEE (pH) 7.68 ~ 8.09,
% fift 4. (dissolved oxygen, DO) A1k T
7.26 mg/L, & % (totalammonia nitrogen,
TAN) it 0.89 mg/L, WHEREE (nitrite
nitrogen, NO»,-N) AL 0.59 mg/L. FEFESE
2017 47 H 26 HIFMHZ 9 H 20 HER,
Jit 8 Jil o
1.3 BUREFIRE S o 2

FPELI NG, 151 24 h, XA S5
PR KR E AT E . 4 DEEHRENL
i 10 ALK 1 AMFEAR, ANEKEEEE, BETIK
fif B, BEIRTERNA, fFE A GT
J e RN LR RS TR By s K A B rR B
E W5 5 F T4 1 0.86% 42 1 R AKCK: Ho b ke
T HIEL T, - 80 CLRAZAH . Ml i
TEPERT, R GRIRAEHIRE S, e/ BT 1
ARERK, ZEITENTE S, 2 9 fE A
AR K, FELL 2500 r/min 4 C &0
10 min, HX_E 35000 i I S0 7 il %% 21 2 40
Pty R = A S P B S R
1.4 SEROWIEBbR AT VE
141 AKMEREREE EKSCREROHRED
™5 T, MXEEEER Wer = [(M; - My)/Mo]
100%, HFEAEKER Sr(%/d) = 100 [In(M) -

In(Mo)J/t, EEHEFIRLE Per = [(M; - Mg)/(WP)]
100%, HIEHE S = (C/T) 100%, THE R%
Fer = W/(M, - M), 1, Mo NSEIRAI G,
MONSEIGAORRE, t SR TR R, WA
BEFESE, P AMEMEDSE, C K
TR, T NS S R
142 EFERANNEFRS ARk
AV SR LA RE s T 105 CHEFEHET
ZEHE 5 E KD EE. RS 550 C
mim R E R Ay S, HEAREER
FH LI e B , A g 2 o FH 47 - P B g
B 5E o
143 JEHEMAERSERERERESE KA
O AN E AR E A &R, HAREMIE
R S P 2 TR 1A )0 5 350 5K FH P o AR R AR )
TARE TR AT AR &, SRR E R S TS
VARSI B AT AT, SR A6
JEFE AT BRI o
1.5 BIELEMST

PTG H s LLF3ME + FrifE% (Mean +
SD) #r, ] SPSS20 HHATANHE, RAIFAINER
JiZ5H1 (One-Way ANOVA), Duncan £ &
FLECKE IR AL IR (R 22 5 1, P < 0.05 RoRZE R B
%, P<00l RREFWEE.

2 ZREH

2.1 PR ER N R X S SUR T B g s A K
KIS

WELURTT it et 8 JA TRt )G, 4]
MAERKSERSLRZEZR (P>0.05) (R 1.
5 SR 7 B4 R 2R AR L MG B R oy

K1 ZERXIRESUR J7 Sl A AR AR IR A

Table 1 Effect of Inulin on growth index of juvenile Takifugu Obscures

MG (%) ARAE (g MHIWER (% HEEKR (%d)

TR RS HARSE (%) BIEE (%)

Inulin dosage Final weight Weight gain rate  Specific growth rate  Feed conversion ratio  Protein efficiency ratio  Survival rate
0.00 3697 £3.21 42229 +45.35 2.95+0.16 1.58 +£0.12 30.36 +2.15 99.17 £ 1.44
0.25 37.60 £ 3.68 431.13 £51.92 2.98+0.18 1.55+0.13 30.92 +£2.49 9833+ 1.44
0.50 38.51+2.52 444.02 +35.53 3.02+0.12 1.50 +£0.06 31.91+1.33 97.50 +£4.33
1.00 36.03+2.10 408.96 +29.71 2.90+0.11 1.59 +0.06 30.03+1.04 98.33+£1.44
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(P<0.05); 1%2K3 5 in2E R s Bty P R v d
FpE ) B m T HAR%H (P<0.05), HJE
ifgE S KRR HEREBIMEE (P <
0.01) (£3).
2.4 FEDEL I N A R X IS SR 75 it 4 A 4
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Table 2 Effect of Inulin on nutrient ingredients in the muscle of juvenile Takifugu obscures (in fresh weight, %)

S Ky INE: Inulin dosage (%) 7K4> Moisture K4y Ash FLHEWT Crude fat H & A Crude protein
0.00 79.92 +0.04° 1.21 +0.00° 0.84 +0.03" 18.62 +0.07%
0.25 79.96 + 0.00° 1.15+0.01° 0.87 +0.02° 18.75+0.03°
0.50 79.84 + 0.05° 1.20 +0.01° 0.82+0.01° 18.60 = 0.10™
1.00 79.98 + 0.03" 1.11+0.01* 0.76 + 0.03" 18.50 + 0.04*

FFIH IR BRSNS R R EZREE (P<0.05), SMHANEFERREZRTEE (P>0.05).
Data in the same column without the same lowercase letters showed significant difference (P < 0.05), and data with the same lowercase

letters showed no significant difference (P> 0.05).

K3 RS SUR T4 B A SE LS 1 RR

Table 3 Effect of Inulin on digestive enzyme activities in intestine of juvenile Takifugu obscures

ks & Inulin dosage (%) B 2§ Pepsin (U/mg)  EEE IS Trypsin (U/mg)  ARNiEE Lipase (U/g)  JER S Amylase (U/mg)
0.00 0.18 % 0.06" 244.65 + 5.76" 5.59+2.77* 0.01 £ 0.00°
0.25 0.20 + 0.03% 556.70 + 26.75" 7.02 +0.85" 0.01 +0.00*
0.50 0.25 + 0.04® 949.53 +20.87¢ 7.63 +0.92* 0.01 +0.00*
1.00 0.34+0.13° 1 058.31 + 54.69° 14.75 + 6.50® 0.02 = 0.00°

FZhEE B A RR S PR Z R R (P<0.0D), BRRASHFR/NG FRERORZEREE (P<0.05), JRiREHART 8
RERNEE (P>0.05).

Data in the same column without the same capitals showed very significant difference (P < 0.01), data in the same column without the
same lowercase letters showed significant difference (P < 0.05), and data with the same lowercase letters showed no significant difference (P >

0.05).
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Table 4 Effect of Inulin on nonspecific immunity enzyme activities in the liver of juvenile Takifugu obscures

HEINE (%) SBH IS (Umg)

WEMNERF (Umg)

MEANYEAE (Umg) P (nmol/mg)

Inulin dosage Glutathione peroxidase Catalase Superoxide dismutase Malondialdehyde
0.00 3.24+1.18" 30.19 + 0.385¢ 282.63 + 11.28% 25.19 +6.57°
0.25 3.41+030" 24.59 +4.02° 287.91 +24.30% 23.35+3.94°
0.50 5.34+0.24° 31.48 + 1.44° 338.77 + 16.36° 2333+241°
1.00 2.48+0.55" 14.39 + 1.60* 164.17 + 18.43% 6.88 + 1.59"

FH P HEEE A SRR E FRRREZRREE (P<0.01D), SHARSFHFRERIREE (P>0.01).

Data in the same column without the same capitals showed very significant difference (P < 0.01), and data with the same capitals showed

no significant difference (P> 0.01).
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