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Effect of dietary choline on the growth tissue lipid content and
activities of digestive enzymes of Monopterus albus

YANG Dai-qin' > CHEN Fang' RUAN Gou-liang' >
1. Animal Science College Yangize University ~ Jingzhou 434025 China
2. Key Laboratory of Freshwater Fish Germplasm Resources and Biotechnology of Ministry of Agriculture  Jingzhou 434025 China

Abstract In order to solve the problem of which food conversion ratio was higher and how nutritional disease such as fat liver
occurred when Monopterus albus fed formulated diet this paper studied the effects of supplement of choline to the diets on the
growth food conversion ratio lipid content in muscle and liver hepatosmatic index and activities of 4 digestive enzymes of
Monopterus albus . By adding choline of different content to the diets at 9 levels 0.0% 0.1% 0.3% 0.5% 0.8% 1.0%
1.2% 1.5% and 2.0% cultivating M. albus for 90 d. Then the study measured and compared 9 levels of choline to the diets on
the growth food conversion ratio lipid content in muscle and liver hepatosmatic index and activities of 4 digestive enzymes of M.
albus . The results show that when M. albus feed on diets with different content of choline the growth rate food conversion ratio
lipid content in muscle and liver hepatosmatic index activities of 4 digestive enzymes are different. Between 0.0% to 2.0% of
supplement of choline to the diets with the increase of choline content in the diets its growth rate increases the activities of
protease trypsin amylase and lipase in foregut hindgut and liver increase and food conversion ratio lipid content in muscle and
liver and hepatoamatic index decrease. When the choline content in the diets increases from 0.0% t0 0.8% —1.0% these changes
are significant. This suggests that the suitable supplement of choline in the diets is 0.8% - 1.0% .
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Tab.1 Formulations and chemical composition of experimental diets dry weight %
groups
ingredient 1 2 3 4 5 6 7 8 9
fish meal 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
soybean cake 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
corn 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
yeast powder 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
a- a-starch 25.0 24..9 24.7 24.5 24.2 24..0 23.8 23.5 23.0
mineral premix 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
vitamin premix 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
choline chloride 0.0 0.1 0.3 0.5 0.8 1.0 1.2 1.5 2.0
chemical composition
protein 39.82 39.63 39.68 39.57 39.71 39.38 39.47 39.59 39.48
fat 4.95 4.86 4.92 4.95 4.73 4.52 4.78 4.87 4.75
water 8.17 8.30 8.21 8.75 8.21 8.63 8.72 8.15 8.23
mineral 12.78 12.95 12.68 12.57 12.35 12.47 12.49 12.37 12.52
choline chloride 0.19 0.24 0.35 0.47 0.62 0.71 0.83 0.91 1.20
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1.3 540 nm
lg 30 C pH8.0 1 min
mg g~"
30 min 12 000 r- min~"
min !
- 0.025 mot
1 mL 1mL 1% L~ 'pH7.5 5mL 4 mL
pH 8.5 35 C 15 min 3 mL 10% 30 C 5~ 10 min
630 nm 1 mL 15 min 95 %
lg 35 C pH 15 mL 3 0.05
8.5 1 pg mol L~! NaOH
pg g~ min™!
Na- - lg 30 C pH7.5
L- TAME 29.0 mg 1 min 1 pg
TAME 222 mg CaCl, 100 mL 0.05 mol pg g " min~!
L~! pH 9.0 Tris-HCl 35 C 1.4
0.2 mL 247 nm LSD
A 30 s 2
min -
2
AA
1 g 2.1
35 C pH9.0 1 min
AAgyy 2
DNS 0.5 0.8%
mL 2mL 1.0% - pH
3.0 30 C 15 min DNS P<0.05
2
Tab.2 Growth and food conversion of M. albus fed diets of different choline contents
% g g %
group choline cotent initial biomass final biomass weight gain rate food conversion ratio
1 .0 3000.3+5.7 5722.1+73.6 90.71*+2.31 2.98°+0.12
2 0.1 3001.2+6.3 6082.5+57.3 102.67*£2.12 2.61°+0.14
3 0.3 3002.5+4.9 6193.1+66.5 106.26 £ 2.55 2.55"+0.08
4 0.5 3000.7+7.1 6571.4+78.7 118.96* +1.93 2.33°£0.11
5 0.8 3003.8+3.5 7824.1+65.6 160.47° +1.57 1.73 %0.08
6 1.0 3002.1+6.6 8317.6+65.3 177.05° = 1.24. 1.62°+0.06
7 1.2 3002.3+4.5 8419.8+77.9 180.44° +1.33 1.59°+0.10
8 1.5 3001.6+5.2 8327.2+81.2 177.45° = 1.61 1.63°£0.05
9 2.0 3002.1+6.0 8379.5+064.8 179.06° = 1.18 1.67°+0.07
P>0.05 P<0.05 % = - /
x 100 = / -

Notes The difference between the numbers that have the same letter at end in vertical row is not significant P >0.05 the difference between the
numbers which have the different letter is significant P <0.05 .weight gain rate % = final biomass — initial biomass / initial biomass x 100 % food

conversion ratio = gross weight of diets M. albus fed / final biomass — initial biomass
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2.2 P<0.05
0.3%
P <0.05 1.0% P <
3 0.01 0.5%
0.5% P<0.05 1.0%
P>0.05 0.8% P<0.01
3

Tab.3 Liver and muscle lipid content and hepatosmatic index of M. albus
fed diets with different choline contents

% % %
group choline muscle lipid content liver lipid content hepatosmatic index
1 0.0 4.87°+0.23 35.73°+1.53 13.87*+0.57
2 0.1 4.75°+0.27 33.72°+1.61 12.75%+0.52
3 0.3 4.71*+0.19 30.57°+1.42 11.57%+0.43
4 0.5 4.15*+0.20 28.15°+1.33 7.72°+0.32
5 0.8 3.78°+0.17 27.63°+1.02 5.48°+0.28
6 1.0 3.25°+0.13 26.57°+1.11 4.17°+0.16
7 1.2 3.22+0.14 25.85°+0.98 4.06°+0.13
8 1.5 3.30°+0.11 25.17°+0.87 3.95°+0.16
9 2.0 3.27°+0.13 25.09°+0.75 4.01°+0.11
P>0.05 a bb ¢ P<0.05 a
c P<0.01

Notes The difference between the numbers that have the same letters in a vertical row are not significant P >0.05 the difference between the
numbers which letters are a and b. b and c is significant P <0.05 the difference between the numbers which letters are a and c is very significant P

<0.01 the same as the following

2.3
4 P>0.05
0.0% ~2.0% 0.8%
P <
0.5% 0.05
4
Tab.4 Effect of choline content on the activities of protease of M. albus pg g~! min!

%

choline content

stomach

foregut

hindgut

liver

0.0 2187.15* £ 86.23 1687.33%+68.35 817.20 £ 52.33 512.66% + 31.22
0.1 2215.28% + 92.58 1695.05" + 82.46 813.42° £ 48.51 592.36" + 35.38
0.3 2395.33% + 101.22 1783.17°+90.58 835.56" +46.27 673.65* +40.13
0.5 2417.27* £ 113.51 1832.82° + 83.47 896.33"+43.87 725.68% + 38.88
0.8 2782.56" + 96.57 2035.58° + 88.52 987.15° +50.28 837.43°£39.17
1.0 2819.71°+98.15 2118.31°+93.24 1152.88° + 64.22 866.66° +45.93
1.2 2893.02° + 89.27 2196.22° +101.26 1236.51° +60.14 871.45°+50.25
1.5 2817.80° + 82.34 2208.62° + 93.67 1257.90° + 72.58 905.10° £ 51.47
2.0 2005.28" + 105.43 2215.61° + 107.20 1290.32° + 82.55 931.55° +48.31
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0~2.0%
P>0.05 0.8%
0.5% P <0.05
5
Tab.5 Effect of choline content on the trypsin activities of M. albus AV. O
% stomach foregut hindgut liver
choline content 8 sul
0.0 12.318£0.67 19.65"+1.63 7.68*£0.5] 1.70*+£0.08
0.1 12.40° +0.85 20.73+1.86 8.28°+0.63 2.26°+0.15
0.3 13.83+0.92 21.54*+1.93 8.91*+0.82 2.83"+0.25
0.5 15.72%+1.20 21.75%+1.52 10.65% = 0.64 3.16°+0.30
0.8 18.65°£1.53 26.58°+2.08 13.27°+0.83 5.28°+0.41
1.0 20.79° +1.36 28.76° +2.17 14.76° +1.06 5.86°+0.58
1.2 21.50°+1.64 28.80°+1.68 15.85° +0.92 6.38°+0.47
1.5 22.32°+1.85 29.15°+2.82 16.18°+1.51 5.79°+0.62
2.0 22.83°+1.67 28.58°+2.34 16.08° +1.27 6.23°+0.81
6 6 0.5%
P>0.05
0.8%
P <
0.05 0.8%
1.2% P>0.05
6
Tab.6 Effect of choline content on amylase activities of M. albus mg g~! min~!
% stomach foregut hindgut liver
choline content gu gu
0.0 0.72°+0.17 4.23*+0.36 6.75*+0.43 2.83*+0.16
0.1 0.65*+0.20 4.75°+0.24 7.02°+0.57 3.05*+0.20
0.3 0.96°+0.16 5.16+0.30 6.95"+0.61 3.42°+0.17
0.5 1.13*+0.21 6.70°£0.51 7.86°+0.72 4.26*+0.23
0.8 1.87°+0.13 7.21°+0.47 8.10°+0.51 5.17°+0.32
1.0 2.30°+0.23 7.86°+0.53 8.93*+0.49 5.63°+0.17
1.2 2.51"+0.17 8.18°+0.42 9.22+0.83 5.82°+0.36
1.5 2.35°+0.15 7.75°+0.73 9.16°+0.77 5.35°+0.20
2.0 2.26°+0.09 7.68°+0.61 8.72°+0.52 5.41°+0.19
0.5%
7
P>0.05 0.8%
P <0.05
0.8%
0.8% P>0.05
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7
Tab.7 Effect of choline content on the lipase activities of M. albus pug g~ * min~!
choline oontzont stomach foregut hindgut liver
0.0 5.32a+0.35 15.31*+0.95 22.75°+1.52 18.64%£1.17
0.1 6.73*+0.51 16.74*+0.85 23.16%+1.67 20.35°+1.93
0.3 7.90* +0.48 18.22*+0.86 25.37°+2.21 23.56% + 1.52
0.5 9.47°+0.81 19.76* £ 1.24 27.55°+2.53 2417+ 1.64
0.8 12.86°+0.92 22.57°+1.82 32.46° +2.94 28.78°£2.24
1.0 13.17°£1.05 23.84°+1.87 34.17°+3.54 30.23°£2.57
1.2 14.73°+0.97 24.16°+1.51 35.34°+3.12 31.76° +2.09
1.5 15.12°+1.21 24.85°+2.05 36.22°£2.57 31.95°+3.28
2.0 14.96° +1.30 24.65°+1.83 36.80° +2.39 32.26° £3.57
18
14 16 19
90 d
0.8%
14 16 17 20
Wilson "
1.2% 0.8%
0.8% 1.0%
0.8% 1.2%
0.8% ~1.0%
5 1 Liem K F. Sex reversal as a natural on the Symbranchirorm fish
b D
Wilson Monopterus albus J .Copeia 1963 2 303 —312.
2 J.
1991 15 3 274 - 278.
3
T 1994 21 2 104 —111.
4 J

1995 8 2 83 -89.
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1997 21 1 24-30. 474 - 477.
10 J. 18 I
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