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Effect of different carbohydrate sources on daily weight growth and
digestive enzyme activities of larval peanut worm ( Sipunculus nudus)

ZHANG Qin', XU Mingzhu'?, TONG Tong', DONG Lanfang'
(1. Key Lab. of Marine Biotechnology of Guangxi, Guangxi Institute of Oceanology, Beihai 536000, China;
2. Animal Science and Technology College of Guangxi University, Nanning 530005, China)

Abstract: We studied the effects of different carbohydrate (CBH) sources on the daily weight growth (DWG) and digestive enzymes
activities of larval peanut worm ( Sipunculus nudus) by feeding the larvae 7 isonitrogenous and isolipidic diets with glucose, sucrose,
dextrin, tapioca starch, potato starch, corn starch or gelatinized corn starch as different CBH sources for 8 weeks. Results reveal that
different CBH sources significantly affected the DWG of larval S. nudus (P <0.05). Those fed with gelatinized corn starch and glucose
had the highest and lowest DWG, respectively, significantly different from the other groups (P <0.05). The DWG of those fed with
3 kinds of non-gelatinized starch were significantly higher than that of those fed with glucose, sucrose and dextrin (P <0.05). The
results of digestive enzymes analysis indicate that dietary CBH sources had significant effects on digestive enzymes activities (P <
0.05). Those fed with sucrose had the highest protease and amylase activities, significantly higher than the other CBH groups ( P <
0.05). Those fed with glucose had the lowest lipase activity, significantly lower than the other CBH groups (P <0.05). In conclu-
sion, the effect of macromolecule carbohydrates (starch) on the growth of larval S. nudus is better than that of disaccharides (sucrose)
and monosaccharides (glucose), and the growth effect of gelatinized corn starch is better than that of un-gelatinized comn starch.
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Tab.1 Formulation and proximate composition of experimental diets ( dry matter) %
‘ BEUE  carbohydrate source
inijint W R BN RETER T TER FRER WL E R TEN
glucose sucrose  dexirin tapioca starch potato starch  com starch  gelatinized com starch
FRPBLEETHZE 43 basic composition of diets 78.00  78.00  78.00 78.00 78.00 78. 00 78. 00
HA4EHEE? vitamin premix 1.00 1.00 1.00 1.00 1.00 1. 00 1.00
SA47 WL’ mineral premix 1.00 1.00 1.00 1.00 1. 00 1. 00 1.00
H%HE glucose 20. 00
e sucrose 20. 00
Wik dextrin 20. 00
REEFEH; tapioca starch 20. 00
+ TIEH potato starch 20. 00
FKTEHM com starch 20. 00
WIML EKTE gelatinized com starch 20. 00
EHFIKF/% nutrient level
HEHEH crude protein 44. 83 45.16 44.92 44.77 44.69 44.95 44.72
MBI crude lipid 8.92 9.14 9.03 9.13 8.96 9.17 9.21
K4y ash 9.62 9.43 8.82 9.21 8. 84 9.72 9.58
A4 4LBE* dietary carbohydrate content 20.64  20.22  20.80 20.98 20.27 20. 57 20.22

W L BTk A S K 455 ¢, THI200 g, BEEEE 60 g, NS0 g, BOBEAR 15 g; 2. BT RAERZEARE Vp 480000 IU, Vg
20.00 g, Vx0.20 g, V. 14.00 g, V5 0.10 g, Vi, 1.40 g, Vi 1.20 g, Vg, 0.20 g, ZFERE56.521 g, MAERS.60 g, =¥ E 0.20 g,
AUEZ88.00 g; 3. BT RmESH VI STHMERIT L (19. 74% Fe) 152.00 g, HiFLH(25.22% Cu) 2.40 g, WEREE(19.25% Zn) 31.20 g,
HiFR%% (31.89% Mn) 8.20 g, TWAfiRA4K(28.54 % ) 0.18 g, RBALHP(75.73% ) 0. 16g, WkAL4S 805. 86 g; 4. ALKl Fh Al ILBHAY &>
¥ 3, S-“IHE K B PRI E

Note: 1. basic composition of diets (per kg) : fish meal 455 g, soybean meal 200 g, casein 60 g, fish 0il 50 g, lecithin 15 g; 2. composition

(1U or g per kg vitamin premix) : cholecalciferol 480 000 IU, DL-a-tocopherol acetate 20. 00 g, menadione 0. 20 g, ascorbic acid 14. 00
g, thiamin-HC1 0. 10 g, riboflavin 1.40 g, pyridoxine-HCI 1.20 g, cyanocobalamin 0.20 g, D-calcium pantothenate 6. 521 g, niacin
5.60 g, D-biotin 0. 20 g, meso-inositol 88. 0 g; 3. composition ( g per kg mineral premix) : FeSO,*7H,0 (19.74% Fe) 152.00 g, Cu-
S0, +5H,0 (25.22% Cu) 2.40 g, ZnSO, -7H,0 (19.25% Zn) 31.20 g, MnSO,-H,0 (31.89% Mn) 8.20 g, NaSeO; -5H,0
(28.54 %) 0.18 g, KI(75.73% ) 0.16g, CaCO; 805.86 g; 4. digestible carbohydrate content in the diet, determined by 3, 5-dinitro-

salicylic acid colorimetric method

F2 AREMENAEERERRERKMENEE(X£SD, n=3)
Tab.2 Effect of dietary carbohydrate sources on weight growth of S. nudus

BiUR carbohydrate source

=] . FAKY
o s et WE O KRR LT Bk DA
glucose sucrose dextrin tapioca starch  potato starch  corn starch &
comn starch
VLA i B/ mg initial weight 15.37 £0.02 15.54 +0.09 15.40 +0.09 15.54 +0.06 15.52+0.05 15.58 +0.04 15.40 +0. 09
R AR B/ mg final weight 40.38 £0.40* 45.99 +0.53" 46.60 +0.35> 52.74 +0.04° 53.35 £0.17° 54.15 £1.02° 58.93 0. 18¢

H 3% #/mg-d ' daily weight growth ~ 0.45 £0.02* 0.54£0.02" 0.56 £0.02" 0.660.01° 0.680.01° 0.69+0.03° 0.78 +0.01°
W FATHR LR RARE Z MR FEREZER (P <0.05), FERFLL

Note: Values with different small superscripts in the same row are significantly different (P <0.05). The same case in the following table.
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#3  EARHEREITEE RER AL LEE A (X £SD, n=3)

Tab.3 Effect of dietary carbohydrate sources on digestive enzyme activities of S. nudus U-mg ™" prot
$iUE carbohydrate source
Iljtﬁj HEE HERE Wik RETEN T+ T s S S73.) Wi ERTEH
glucose sucrose dextrin tapioca starch  potato starch corn starch gelatinized com starch
W protease 0.61£0.05* 0.91+0.02¢ 0.74+0.02° 0.77 +£0.04¢ 0.72+0.01>* 0.71 £0.02%> 0.71 £0. 022
JEW T amylases 1.26 +0.07*  1.92 £0.06° 1.55+0.05> 1.57 £0.04> 1.30+0.04*> 1.45+0.06® 1.28 +0.07*
B&JUiRE lipases 0.47 £0.02*  0.51 £0.01® 0.59 +0.03> 0.69 £0.05¢ 0.68 +0.02¢ 0.67 +0.03¢ 0.72 £0.02¢
3 Wie rh MR AR R A A0 B4 A ROR T Z At B R HE A5

3.1 AEHREMNFEREREHAEENZN

YER=REFYTZ—, FREEERR RIS
KPRt 7= Sh g A K vk B R A R . ZE SR
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53N IPOKTK YR RS 2

BRI 5T oA 228 R IR Ko F e Al
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BRI LR 3 B R TRRERE
SE IR AN G5 2L LE VEREE, DT REEE 47 b il
A R BB B A 1 T R s AR A
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TR 3], 555 B 7 Ak F K UE By 4H SR i H
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AR ST, NI 42 155 58 3 4 X i FovE T Ak
#, DAVIS fl ARNOLD " SIESE T M fbo /N3 4 e
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4 ( Sparus latus) oy £a 2 L R FL g i IR i
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A o
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