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1.1 L& HHREAFEN

SLER 4 8E (19.5 £2.0) g K A RKILRSH
BT 5T i o S B0 £ 28 K T i 07 08 J e N S Y
SRR A (70 em x 55 em x 36 cm) P BE 47 1A
It o TEIER SR FTFEAT 1 8 9 70 2 15 MR oz v 7
It o B IR AN SLIG 18] ) PE R Dy G5 36 A K e ) (T
Pyl 21.3% , T BT RLE 1 & AR 46. 8%
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fif 2 20 4F 35 C \pH 8.5 Z{F T, 1 min 53 i i &
H7AE 1 pg B BRE A 1 A6 PR AR ROR
[pg/ (g - min) ] 5 5E By B ME RN 1 g o fif 41
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S A Rkt BR 2 22 T 9 A U5 I O G R 2 S
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FRFERAXTEENENEER HFEEKE(SGR) EBEX (FR)MEWEKELE (FCE)

Tab.1 The relative weight gain,specific growth rate( SGR) ,feeding rate( FR) and

feed conversion efficiency (FCE) of M. albus in different feeding regimes

N P AWE/e HEER/% AFEAEKR/ % FHHERR/ % SRR/ % W IECR/ %
initial mean final mean relative weight  specific growth  average feeding actual feeding feed conversion
groups weight weight gain rate rate rate efficiency
C 19.63 +0.381 49.63 £1.68" 153.38 +17.15" 1.45+0.11° 1.57 £0.07° 1.57 £0.07° 86.02 £0.17*
SIFI 19.86 £0.18  46.08 +1.10° 131.98 +5.44>  1.32£0.02° 1.37 £0.04° 2.73+0.12° 90.91 +0.18°
S2F2 19.51 £0.75 41.54 £0.81° 117.10 £9.62"™ 1.18 £0.05° 1.56 £0.06" 3.11 £0.09° 72.46 £0.15°
S4F4 19.14 £0.20 41.57 £0.76° 113.25 +£9.57°¢ 1.21 £0.09° 1.67 £0.11° 3.36 £0.08" 72.33 £0.18°¢
S8F8 20.01 £0.36 40.39 +1.86° 101.80 +8.16° 1.10 £0.04¢ 1.66 £0.07° 3.33+0.10¢ 63.29 £0.22¢

TE < [ 5 o B AP TG AR 1] 5 B R A TE R 22 5 (P <0.05) 5 R Il

Notes: Values within the same column that do not have the same letters are significantly different at P <0. 05 ;the same as the following.

®2 AEARBAXTEEEUREETAHBMENLE
Tab.2 The protease activities of digestive organs of M. albus in different feeding regimes pg/ (g - min)
415 groups H stomach Hi % forgut J& % hindgut JFHE liver

C 2266.25 £11.42° 1 658.38 +9.60 826.06 £11.84 573.13 +£6.90
S1F1 2 528.32 £40.53* 1674.47 +13.96 820.62 £13.75 563.56 +15.44
S2F2 2 316.60 +29.09° 1 657.61 £9.42 821.10 £ 14.41 571.30 +15.84
S4F4 2 253.76 £14.50° 1 655.59 +13.04 821.33 +17.52 557.18 +£15.07
S8F8 2 265.70 £13.27°¢ 1 647.24 £25.28 818.75 £23.08 548.51 £14.56

#3 TREREAR TR LR TR B

Tab.3 The amylase activities of digestive organs of M. albus in different feeding regimes mg/ (g + min)
#H %I groups  stomach Tl forgut J& % hindgut JFIE liver
C 1.14 £0.23 6.25+1.14 7.92 +£0.16 5.14 +1.99
S1F1 1.20 £0.16 6.49 +0.68 8.13 +£0.51 5.35+0.13
S2F2 1.12 +0.13 6.25 +0.31 7.94 +0.14 5.21 +0.82
S4F4 1.11 £0. 14 6.36 +0.50 7.85+0.14 5.26 +0.51
S8F8 1.13 +0.21 6.16 +0.81 7.90 £0.25 5.49 +0.31
x4 FAEABRAXTEEHUEERBHBNENLE
Tab.4 The lipase activities of digestive organs of M. albus in different feeding regimes peg/ (g« min)
2 %] groups B stomach Hi i forgut J& % hindgut FFE liver
C 8.39+1.19 18.26 +2.64 28.19 +2.47° 25.32 +3.33"
S1F1 8.27 £0.97 17.99 +1.40 32.58 £1.72° 30.45 £1.69°
S2F2 8.46 £1.06 18.15 +1.37 27.57 +1.85° 25.84 +2.53"°
S4F4 8.43 +0.86 18.34 +1.27 28.30 +1.82° 24.90 £1.30°
S8F8 8.26+1.14 18.19 +1.82 27.93 +1.51° 24.99 £1.37°
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2.3 mikELES

E R T VI £ el [ RO e N = R A KR
FRICE HZ5 (P >0.05) ; 103 AH [ fE 5 &
A5 (A B i 1) 9 0 i B2 BER B %, BR SIFL
A1, o 3 A BFLT XA (P <0.05)

x5 AEARMBARTEED S MFENRIER
Tab.5 Some serum biochemical indices of
M. albus in different feeding regimes g/L

4151 BEA kL S [
groups TP GLU TC

C 40.00 £2.78 3.43 +£0.19 16.23 £0.37*
S1F1 39.93 +0.51 3.69 £0.33 15.53 2£0.37%
S2F2 39.63 +3.80 3.56 +0.14 15.38 £0.25°
S4F4 38.77 £2.06 3.70 £0.27 15.13 £0.40°
S8F8 39.00 £3.42 3.71 £0.12 14.36 £0.50°

3 3tig

3.1 EEMHEEEH THERMERE

TEA SR, BAR X B 66 EAT T AR A AE &
A B AH TR A BRI, HS R A
o) B S A RN AR — B, PR S 5 AR A
MNEE A EEER BT, R A MR RS .

SGR J&H 5 #2802 15 G A K DL SRz
TR B 4547 . SGR Ay 2 w5 J& il 4 52 b FR
(%) FCE (4 i ke SC g ' 220 ) DRI i o v %
JE G 1 S BR FR 8 FCE & 15 42 & R F W sh ) 72 75
RAFAMEA A o TR ] g 45 M S 56 v, 2 Ak BHLZH S B
FR 5 (1) FCE 3§ il 52 /2 % K, S50 4 1 ) SGR
A GEE b Bl i 4 2 5 W % B2, DU ER A 58 4 b
2 BB M2 A R RO 5 44 Ak BR2H S B FR B ()
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Ab P2 £ 1) SEPR FR 8Y, FCE N34 T F, 0] 4k
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RAEAMEA K, AL, £ LB AR FCE 5
() FR $& 5, B3R5 1o A AE 43X 5 00 R
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longirostris) ™" 4x <4 ( Sparus aurata)'" 1R W)
fifi ( Sander lucioperca )'® | J§ W ( Hippoglossus
¥ 4 fa
niloticus )'*"' . 5 H 4 # ( Carassius auratus
gibelio) ™' Jk A8 480 fifi (Morone spp. ) ™ K35 it
(Scophthalmus maximus) " 25 i BF 5% 45 5 25 1,

hippoglossus )" . ( Oreochromis

HAE, RISt A 2 51 7 ML KL
£ A 252 By 25 o I, L2 145 MR 6 1 L £ B 2
WA —8 B, ARV BTESSE 3 d(5)
6 d) FEELME 1 d A0 PR 28 A 2R AUHRAT 36 43 b
Pt KA K (AAEZE 1 d FEEEIE 1 d AR T 3R
1BoE AMEE K A5 Ak B AR AR AR 1 2
W2 FE AR A 4 FE R 4 B4R A 5 R AR
B AEE EAEAS 1 R R 1 R T 3R
Bog b b K R, 8 AT A 43 4 T A
SE 025 52FR FR 15 FCE f4% £r #5 A 2 0 T 55 4
YR bR R MR KRR B,

LU 4 A b P KRR RS [, STFL 26 1) #h
Pk S e B (R R T i 5 0 IR AR O 23 ),
FCE [ % & T4 Bl B e 3 A~k sl o4 3
2 It 25 1) Bl I 1) K 2 R M A, b Ak SR
P X FEAE T S A ) E] MK, FCE R [ it
Ko GxtHEAA 4 D2 AR SChr FR 8 3%
P B4 R BN A . Bl % S AR B R G
SePR FR R L BB T —E FRE, WG 8%
% 5% (SAF4 Ji S8F8) ., sty SIF1 41 b L ¢ b
FRZH Y S5 bR FR R 3 /N, Al B2 i T 45 1 i ]
IF] b 5 5 B AR R

SR FH G AR — I — A — R
JERRER M OE 7y W S i B i [T RS
UL I ) 45 0 R A R X Rl Oy 1
T4 YRR £ K U 55 I ST T L L A R T
W8 285 R e A K TR R 1 £ A e £ 2
KA ], 3145 BRI A K R ESE IR ok
PR AR, I 12 A £ B ) 5 A B (12 1) 3
KB, 3K (1) 2% & i Je) i i (R HILRE AT B A 48 K
BE, FrE a2 R E KT S AE
(% £ i ) K 2% £ 3R R W YDA 55, X 6
( Coregonus lavaretus) | |9 W) fifi | 3 58 4% £ it (1)
IR, E AR A ) BRPE S B AR & AN [
AR B e A A KR A
BT I 2 0 Ty 2 Ll A b B 2 A i ]
BE/b P ] X — 5 3 AT B 9 B A
MR o P12 H LI 45 SRR W 7E 5 AR L S A
— B A AR 1 d AL 4 d ) Bk
PEAS £ v ] P SE M A K o JE BB R A
T B 204 0 A R S N P fE T R Y A
] B 9] B0 A X 385 7 P 25 £ 5 35 ) F 315 58 4 b B
KT oy E
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VAR T A PR Y B G T 5E R R E R
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Y S B2 S5 185 25 01 53R o T A TR I 2 A L A 1
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The effects of intermittent food-deprivation on growth,
digestive enzyme activities and serum biochemical
indices in the rice-field eel( Monopterus albus)

RUAN Guoliang"** | LIU Jiafang', YANG Daigin' "
(1. Engineering Research Center of Wetland Agriculture in the Middle Reaches of the Yangtze River ,Ministry of Education
College of Animal Science ,Yangtze University, Jingzhou 434025, China;
2. The State Key Laboratory of Freshwater Ecology and Biotechnology , Institute of Hydrobiology ,
Chinese Academy of Sciences,Wuhan 430072, China;
3. Hubet Collaborative Innovation Center for Freshwater Aquaculiure, Wuhan 430070, China)

Abstract: The experiment was carried out to investigate the effects of intermittent food-deprivation on
growth , digestive enzyme activities and some serum biochemical indices in the rice-field eel, Monopterus
albus. A 64-day growth trial with five feeding regimes was conducted using the live tubificid worms
( Limnodrilus hoffmeisteri) as the food at(25 1) C. Groups of fish were deprived of food for 1,2,4,8 day
(s)and then followed by satiation re-feeding for the corresponding day (s) ,respectively (i. e. SIF1,S2F2,
S4F4 and S8F8 groups) . The fish fed to satiation daily throughout the experiment served as the control group
(i.e.C). The results showed that,deprived fish had significantly lower specific growth rates( SGR) ,relative
weight gains and final body weights, but significantly higher actual feeding rates, than that of the control fish
(P <0.05). Moreover, the fish in SIF1 group had significantly higher feed conversion efficiency ( FCE ) than
those of any other groups (P < 0. 05). It indicated that the partial growth compensation was elicited by
various extents of intermittent food-deprivation, and that the fish of S1F1 group showed the best growth
compensation. The protease activity of stomach in the S1F1 group was significantly higher than that in the
S2F2 group( P <0.05) ,and the protease activities of stomach in both of the two groups were significantly
higher than those in other groups( P <0.05). There was no difference in amylase activities of liver, stomach,
foregut and hindgut among fish in all groups (P > 0.05). In the liver and hindgut, the S1F1 group had
significantly higher lipase activities than other groups of the control,the S4F4 or the SSF8 (P <0.05). In all
groups of the deprived fish, the serum total protein contents and glucose contents were slightly higher and
lower than that in the control group,respectively ,however, there was no significant difference among the five
treatments( P > 0. 05). There was no significant difference in serum total cholesterol level between the
control group and S1F1 group(P >0.05),and the serum total cholesterol levels in these two groups were
significantly higher than that of any other group(P <0.05). In contrast,among the groups of S2F2,S4F4 or
S8F8, the serum total cholesterol level gradually descended with the more serious intermittent food-
deprivation. These results suggested that the growth compensation in the rice-field eel could be achieved
partially through the enhancement of the activities of some of digestive enzymes, food utilization efficiency,
and the physiological adaptability of digestion, and the desirable growth compensation could be elicited
through mild intermittent food-deprivation that incorporates one-day of feed-deprivation with one-day of re-
feeding.

Key words; Monopterus albus; intermittent feed-deprivation; growth compensation; digestive enzyme;
serum biochemical indices
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