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Tab.1 Composition and nutrient levels of experimental diets %, DM
PR carbohydrate source
TiH item ki INFETERY FKTEW o-TERY HEHE %
dextrin wheat starch corn starch a-starch saccharose glucose
JE#l ingredient
ik} fish meal 40.00 40.00 40.00 40.00 40.00 40.00
B& [ casein 15.00 15.00 15.00 15.00 15.00 15.00
B gelatin 4.00 4.00 4.00 4.00 4.00 4.00
3 fish oil 8.00 8.00 8.00 8.00 8.00 8.00
A EF4EZ microcrystalline cellulose 0.75 0.75 0.75 0.75 0.75 0.75
S ALABHH choline chloride 0.25 0.25 0.25 0.25 0.25 0.25
#Ai A EZFUR KV vitamin premix" 1.00 1.00 1.00 1.00 1.00 1.00
B WIE R 2 mineral premix? 5.00 5.00 5.00 5.00 5.00 5.00
R B HE R CMC-Na 4.00 4.00 4.00 4.00 4.00 4.00
# carbohydrate 22.00 22.00 22.00 22.00 22.00 22.00
41t total 100.00 100.00 100.00 100.00 100.00 100.00
EFRIKF nutrient level
THR dry matter 90.3 90.52 90.34 90.78 90.27 89.79
B crude protein 42.84 42.75 42.01 42.28 42.16 42.71
HUEM crude lipid 8.19 8.28 8.21 8.29 8.14 8.31
K4 ash 8.90 8.85 8.94 8.82 8.94 8.94
JLBE gross energy/(MJ/kg) 19.23 19.12 19.48 19.55 19.82 20.17

W 1) 4 R RN (me/kg R 8 TU/Kg (RRH: 4E2E 2 E, 100; 4k 2 Ks, 40; 4522 A, 5000 1U; 4E4:% D, 2000 1U; 4k/E % B,
50; ZiAEE By, 2005 4EAE B, 50; 4EEE Bio, 0.5; 4EAEE C, 325, MR, 175, MR, 5; WLEE, 1000; AW, 2.5, iZ RS, 50.
2) U AL TR B (mg/kg FEH: NaCl, 5000 Ca(H,PO,),, 15000; FeSO,-7H,0, 1000; ZnSO4-7H,0, 350 ;MnSO,4-4H,0, 40; CuSO,-5H,0,

12; CoCl,-6H,0, 80; KIO3, 5.

Note:1) vitamin premix (mg/kg diet or IU/kg diet): vitamin E, 100; vitamin K3, 40; vitamin A, 5000 IU; vitamin D, 2000 IU; vitamin B,, 50;
vitamin B,, 200; vitamin B, 50; vitamin By, 0.5; vitamin C, 325; nicotinie acid, 175; folic acid, 5; inosito, 1000; biotin, 2.5; calcium panto-
thenat, 50. 2) mineral premix (mg/kg diet): NaCl, 5000; Ca(H,POs),, 15000; FeSO4-7H,0, 1000; ZnSO4-7H,0, 350; MnSO4-4H,0, 40;

CuS04-5H,0, 12; CoCl,-6H,0, 80; KIOs, 5.
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(P<0.05), T 7N 22 T K3 41 52 56 fa 10 [0 1A HE & 351K
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Tab. 2 Effects of different carbohydrate sources on growth performance and feed efficiency of juvenil Acipenser dabryanus

n=9; X=*SE
Wi carbohydrate source I % SR/% WER WGR/%  FREAK T SGR/(%-d") 1T FE/% & HEME PER/%
WK dextrin 100.00+0.00 193.60+5.38* 1.9240.08° 63.65+4.09° 148.6245.51°
INFEFER wheat starch 98.48+1.52 188.99+3.80° 1.89+0.06" 58.60+0.52° 136.9+0.73"
FKRPEH corn starch 100.00+0.00 206.28+3.13* 2.00+0.05° 66.65+3.73" 158.33+5.13"
a-JEH a-starch 100.00+0.00 200.91+2.48° 1.96+0.04* 64.72+15.27° 152.8+20.85"
HEWE saccharose 98.48+1.52 182.05+4.38" 1.85+0.07* 46.25+3.28° 109.4+4.50°
A glucose 96.97+1.52 92.66+2.71° 1.18+0.07° 45.46+1.13° 106.41+1.53°

T [RIZAS R B R A SR R b A )N 5 B3R R 21 0] 22 57 35 (P<0.05); A ARTE T B 5/ N5 5 BlAH ] 3678 22 57 8 .35 (P>0.05).
Note: Different small letter superscripts in the same column of different carbohydrate source group indicate significant difference (P<0.05),
while with no or the same small letter superscripts mean no significant difference (P>0.05).

®3 ARERIAREGHERSFERFIE

Tab. 3 Effects of different carbohydrate sources on morphological indices of juvenil Acipenser dabryanus

n=9; X +SE
HHJR carbohydrate source A% B CF JFA E HIS/ Y% AR FE VIS/%
MWK dextrin 0.69+0.02 2.41+0.17° 6.79+£0.37"
/NZETERS wheat starch 0.68+0.01 1.4240.11° 6.41+0.40°
T K¥EHY corn starch 0.70+0.02 1.64+0.08° 6.71+0.30%
o-TEH a-starch 0.69+0.02 2.32+0.11° 7.42+0.23°
HEBE saccharose 0.70+0.02 1.58+0.08¢ 6.96+0.26"
%W glucose 0.67+0.02 2.99+0.02° 8.79+0.22°

TE: B0 A (R4 IR A0 5080 A An AN [R) /NS 7R 3R 41 ) 28 57 WL 35 (P<0.05), JA AR TE 7B B/ NG “F REAR [F] 3675 25 52 1L 3 (P>0.05).
Note: Different small letter superscripts in the same column of different carbohydrate source group indicate significant difference (P<0.05),
while with no or the same small letter superscripts mean no significant difference (P>0.05).
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Tab. 4 Effectsof different carbohydrate sources on compositions of whole body, muscle and hepar in juvenil Acipenser dabryanus

n=9; X £SE
i H item HWIkE dextrin  /NETEN) wheat starch T RJEH) corn starch  a-JEM} a-starch  JEHE saccharose i Zi## glucose
4=f1/% whole body
7K} moisture 80.54+0.10 81.37+0.13 81.02+0.58 80.96+1.11 80.69+0.30 80.90+0.43
H1ZE A crude protein  11.62+0.08" 12.10+0.13* 11.48+0.04° 11.92+0.06* 11.9140.13% 10.47+0.18¢
IR WG crude lipid 4.38+0.08° 3.23+0.06¢ 3.61+0.02° 3.50+0.01% 4.14+0.11° 4.96+0.11°
K4y ash 2.19+0.10* 2.22+0.34* 2.27+0.16* 1.96+0.30° 2.27+0.05" 2.14+0.25"
LA /% muscle
7K43 moisture 79.86+0.35 81.28+0.61 80.96+0.15 80.82+0.78 81.10+0.87 80.24+0.89
HL#E 1 crude protein  14.68+0.05° 15.25+0.12° 15.13+0.08" 15.07+0.02° 14.70+0.07° 12.74+0.03¢
HLIE Wi crude lipid 3.84+0.07° 2.72+0.09¢ 2.48+0.02° 2.46+0.07" 3.98+0.02° 3.58+0.02°
JK 43 ash 0.10+0.00 0.100.01 0.10+0.01 0.10+0.01 0.100.01 0.10£0.04
WU B/ (mg-g ™) 1.46+0.07° 0.73+0.02° 1.38+0.10° 3.16+0.32° 1.16£0.07% 3.35+0.30°
muscle glycogen
/% hepar
7K 43 moisture 69.06+0.53 71.18+1.94 70.31+0.24 72.43+0.28 69.43+1.62 71.12+0.86
M crude protein ~ 8.95+0.07° 13.07£0.19* 12.69£0.19° 9.51x0.05¢ 11.42+40.10° 9.98+0.07°
MM crude lipid ~ 10.41£0.27¢ 12.03+0.63% 12.90+0.17%® 10.57+0.16° 13.76+0.28" 11.29+0.08%
JHBE R /(mg-g ) 53.0+3.61° 16.8+0.10¢ 20.9+2.26° 61.7+2.99" 15.6+1.64¢ 40.9+2.98°

hepatic glycogen
A [T AN TR B 2 R R AR A TR /NG 5 R TR A ) 22 57 4 38 (P<0.05), JH ARTE TR B/ NG 5 AR [ R 22 53 4 1 3 (P>0.05).

Note: Different small letter superscripts in the same line of different carbohydrate source group indicate significant difference (P<0.05), while
with no or the same small letter superscripts mean no significant difference (P>0.05).
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Tab.5 Effectsof different carbohydrate sources on hepatic indexes of juvenil Acipenser dabryanus n=9; X=+SE

BEJR carbohydrate source A NFEE M AST/(U-g") AHEHFEEM ALT/(U-g )

H i = TG/(mmol-g™") &0 [E EE T-CHO/(mmol-g ")

WIKS dextrin 80.28+2.78¢ 63.06+3.83% 0.28+0.01° 0.06+0.01%
/NFEJERT wheat starch 98.72+4.02° 57.54+1.22° 0.26+0.02° 0.05+0.00°
T KIEH corn starch 123.97+8.33° 71.87+4.83" 0.25+0.01° 0.04+£0.01°
o-JEM a-starch 104.51+3.93¢ 73.61+7.33" 0.33+0.03" 0.1140.01°
HEWH saccharose 106.5+4.39° 52.16+9.4° 0.36+0.03™ 0.08+0.01°
W% glucose 142.78+5.69* 47.4843.16° 0.43+0.01° 0.09+0.01°

T FIZAS RIS A 8 PR AN [ /NG 7 B3R s 41 18] 22 53 B35 (P<0.05), JE ARG 7 BEB/NG FRAR IR 2R 22 578 .35 (P>0.05).

Note: Different letter superscripts in the same column of different carbohydrate source group indicate significant difference (P<0.05), while

with no or the same small letter superscripts mean no significant difference (P>0.05).

F 6 A EHEIREMIEKE L) & MFEFR R0
Tab. 6 Effectsof different carbohydrate sources on serum indexes of juvenil Acipenser dabryanus n=9; X £SE; mmol-L"

HHE carbohydrate source B glucose Hh =TM& TG SEE EE T-CHO
WA dextrin 3.28+0.10° 3.63+0.20" 1.18+0.05°
/NZE VEK) wheat starch 2.48+0.13° 3.31+0.09°¢ 0.92+0.07°
T AKYEK corn starch 1.97+0.08° 3.61£0.21% 1.00+0.06°
o-BEH} a-starch 2.85+0.09° 4.04+0.17° 1.17+0.06"
HEBE saccharose 2.53£0.15% 3.55£0.16" 1.12+0.08"
HZEHE glucose 3.49+0.12° 4.70£0.37° 1.910.19°

TE: B0 (R4 U5 2 5080 T AR AN [R) /N 7R 3R 7R 2 ) 22 57t W8 35 (P<0.05), Ji AR JC 7Bl /NG 7 REAR 7] 3875 25 5 A8 1L 3 (P>0.05).
Note: Different small letter superscripts in the same column of different carbohydrate source group indicate significant difference (P<0.05),
while with no or the same small letter superscripts mean no significant difference (P>0.05).
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Tab. 7 Effectsof different carbohydrate sources on digestive enzyme activitiesin ssomach and intestinal of juvenil Acipenser dabryanus

n=9; X *SE

BEUR carbohydrate source B E A B pepsin/(U-mg™)

W N Wit intestinal amylase/(U-g ")

Ji7 V& K i intestinal lipase/(U-g™")

WK dextrin 0.8120.05"
/NZZ VERY wheat starch 1.00+0.05°
T KRPEM corn starch 0.87+0.02%
o-JEH a-starch 0.99+0.08"
HEMR saccharose 0.83+0.02°
A glucose 0.73+0.05°

14.51+0.72°
8.91+0.32°
12.76+1.07%
12.20+1.35%
9.66+0.61°
10.17+0.64%

196.52+13.10°
156.81+8.05°
187.97+15.91%
214.07+13.44°
174.8749.28%
157.40£10.89°

T [RIZAS R MR AR R AR A )N 5 B3R R 2 R] 22 57 35 (P<0.05), JRARTE T BES/NG S BEAR[F] 36 7R 22 53 A8 .35 (P>0.05).
Note: Different small letter superscripts in the same column of different carbohydrate source group indicate significant difference (P<0.05),
while with no or the same small letter superscripts mean no significant difference (P>0.05).

® 8 ARIMERXIAKRE 4 & FFHERG KRR M

Tab. 8 Effectsof different carbohydrate sources on hepatic carbohydrate metabolic key

enzyme activities of juvenil Acipenser dabryanus n=9; X £SE
W U5 O G TR 72 TR Tt s o 2 PR T 2 2 T Tt s e X P T 2 R A ity
carbohydrate source HK/(U-g™") PK/(U-g™h) PEPCK/(U-mg™) PEPC/(U-mg™")
FIAE dextrin 44.57+8.69 18.53+1.99° 8.54+1.09° 8.26+1.34
/NFEVEHS wheat starch 33.01+4.76 16.94+1.92° 10.22+0.69° 7.63+1.53
TR PEH corn starch 50.31£10.53 16.32£1.71% 9.83+1.78™ 7.98+1.02
a-VEW a-starch 51.63+8.50 18.62+0.93* 7.26+1.06° 8.47+1.63
REME saccharose 46.26+8.47 11.60+1.75° 9.20+1.09° 8.05+2.31
Hi%iH% glucose 36.15+6.48 11.71+1.95° 8.37+1.30° 8.03+1.87

T [0 (R IR 85000 I AR TR/ NS g e7s 4 ) 25 7 B 23 (P<0.05), JE AR JTE 7 RE B/ NG R [F] 3878 22 5 K 1 3 (P>0.05).

Note: Different small letter superscripts in the same column of different carbohydrate source group indicate significant difference (P<0.05),

while with no or the same small letter superscripts mean no significant difference (P>0.05).
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Effects of different carbohydrate sources on growth performance,
body composition, and physiological and biochemical parameters of
juvenile Dabry’s sturgeon (Acipenser dabryanus)
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Abstract: An 8-week feeding trial was conducted to determine the effects of different carbohydrate sources on
growth performance, body composition, and physiological and biochemical parameters of juvenile Dabry’s stur-
geon (Acipenser dabryanus). Six isonitrogenous and isoenergetic semi-purified diets were prepared with dextrin,
wheat starch, corn starch, a-starch, saccharose, and glucose as carbohydrate sources. Mean initial body weight of
the study fish was (68.05+1.63) g.The results indicated that feed efficiency and the protein efficiency ratio values
of the dextrin, wheat, starch, corn starch, and a-starch groups were significantly higher than those in the saccha-
rose and glucose groups (P<0.05). Fish fed the diet containing corn starch had the highest weight gain ratio, spe-
cific growth rate, and feed efficiency. No effect of the different carbohydrate sources on condition factor was ob-
served (P>0.05). However, the hepatopancreas somatic index (HSI) and visceral somatic index (VSI) were sig-
nificantly affected by the different carbohydrate sources (P<0.05). The highest HIS and VSI were seen in the glu-
cose group, whereas the lowest HIS and VSI were observed in the wheat starch group. The wheat starch group had
the highest crude protein content in whole body, muscle, and liver. The glucose group had significantly lower
whole-body and muscle crude protein contents than those in the other groups (P<0.05). Whole-body, muscle, and
crude lipid contents in the dextrin, saccharose, and glucose groups were significantly higher than those in the other
groups (P<0.05). Hepatic glycogen content was significantly higher in the a-starch group than that in the other
groups (P<0.05). Muscle glycogen contents in the a-starch and glucose groups were significantly higher than those
in the other groups (P<0.05). Triglyceride and total cholesterol levels in the liver and serum were positively cor-
related with whole-body and serum glucose contents. The different carbohydrate sources had significant effects on
enzyme activities in the digestive tract and those of pyruvatekinase and phosphoenolpyruvate carboxy kinase in
the liver (P<0.05). However, hexokinase and phosphoenolpyruvate carboxylase activities in the liver were not
significantly affected by the different dietary carbohydrate sources (P>0.05). These results indicate that corn
starch was the optimal carbohydrate source for juvenile Dabry’s sturgeon.

Key words: Acipenser dabryanus; carbohydrate sources; growth performance; physiological and biochemical pa-
rameters; juvenile
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