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Table I Dosages of vitamin complex mineral complex and amino acid complex in
overwintering diets ( sugar:water =2:1) of Apis cerana cerana mg/kg
Vitamins Dosage || Minerals Dosage Amino acids Dosage || Amino acids Dosage
£ 0.06 205.88 4.57 1.93
Vitamin E ' KCl ' Aspartic acid ' Isoleucine '
K
) 0.49 256.41 10.00 3.71
Vitamin K, KHCO, Threonine Leucine
0.10 145.45 7.93 4.43
Thiamine KH, PO, Serine Tyrosine
1.91 50.89 10. 14 19.71
Riboflavin NaCl Glutamic acid Phenylalanine
B
. 11.42 41. .
Vitamin By 585 MnSO, Proline 93 Lysine 9.93
2.11 9.09 1.14 0.86
Calcium pantothenate FeSO, Glycine Histidine
5.93 9.09 3.64 0.50
Nicotinamide ZnS0O, Alanine Arginine
0.03 100. 00 2.79 127.85
Folic acid MgSO, Cystine Total
.04 .2 4.
Biotin 0-0 Total 788.23 Valine 07
C
Vitamin C 50.76 Methionine 0.57
Total 67.28
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256.70 mg/kg. 4 A1B1.A2BI1.
( =2:1) C A1B2.A2B2. 2,
2
Table 2 Experimental groups and feeding formula
Major ingredients/kg Nutrients/( mg/kg)
Groups
Syrup Honey Vitamin complex Amino acid complex Mineral complex

A1B1 1.5 67.28 127.85 788.23
A2B1 1.5 134.56 127.85 788.23
A1B2 1.5 67.28 256.70 788.23
A2B2 1.5 134.56 256.70 788.23

C Control C 1.5

D Control D 1.5
1.4
1.4.1 c 2

2 0.75 kg 2.1

1.5 kg

a 3
bo ¢=1.5+a-bs ( A1B2) D
1.4.2 Z (P>0.05) 2

C(P<0.05):

X Yo ( A2B1) (P>
z2(%) = (x-v) /x x100. 0.05) 2 (P <
1.4.3 0.05) ; 2

10 (P>0.05) .
20%
(P>0.05) .
SPSS 17.0
. A( ) B( A x
1.5 B
SPSS (17.0) . (P>0.05) .
One-Sample Kolmogorov-Smirnov 2.2
( One-way ANOVA) ( Two- 4

Duncan o
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(A1B2.A2B2) 2 (P>0.05);
(C.D) (P <0.05); (P>0.05) .
( A2B1) 5

3

Table 3  Effects of vitamin complex and amino acid complex added in diets on overwintering ability of Apis cerana cerana

Groups Reduction rate of population/% Feed consumption/kg
A1B1 28.47 +8.27™ 4.18 £0.30
A2B1 33.21 +7.43" 3.75£0.56
A1B2 23.01 +£2.34" 3.71 £0.59
A2B2 27.47 +5.66™ 3.45+0.55

C Control C 35.02 +8.91° 3.70 £0.25

D Control D 21.29 +6.23° 3.82+0.29

(P<0.05) (P>0.05) . o

In the same column values with different small letter superscripts mean significant difference ( P <0.05) while with the

same or no letter superscripts mean no significant difference ( P >0.05) . The same as below.

SPSS 17.0 (P<0.05)
A( ) B( ) o A( ) . B(
A xB ) A xB
(P>0.05) B( ) (P>0.05)
4

Table 4  Effects of vitamin complex and amino acid complex added in diets on the antioxidant

activity of Apis cerana cerana during overwintering period

Groups T-SOD activity /( U/mL) MDA content/( nmol/mL)
A1B1 558.16 £25.22° 12.95 +3.89
A2B1 488.70 +74.49" 11.82 +1.29
A1B2 420.51 +88.41" 14.50 +1.50
A2B2 426.57 +81.32" 11.82 +1.66
C Control C 388.31 £43.36" 16.59 +4.83
D Control D 433.14 +40.51" 16.13 +4.94
(A1B2)
3 ( A2B2)
4
3.1 °
6
( A1BI1) °
(A1B2)
(A2B1)

( A1BI)
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67.28 mg/kg 127. 85 ~
256.70 mg/kg.
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Requirements of Vitamins and Amino Acids for Apis cerana cerana during
Overwintering Period

LIU Junfeng WU Xiaobo" HE Xujiang TIAN Liuqing ZENG Zhijiang
( Honeybee Research Institute Jiangxi Agricultural University Nanchang 330045 China)

Abstract: This experiment was conducted to study the requirements of vitamins and amino acids for Apis cera—
na cerana during overwintering period. Based on the contents of vitamins and amino acids in honey we de-
signed the experimental diets including 67.28 mg/kg vitamin complex and 127. 85 mg/kg amino acid com—
plex group ( group A1B1) 67.28 mg/kg vitamin complex and 256. 70 mg/kg amino acid complex group
( group A1B2) 134. 56 mg/kg vitamin complex and 127. 85 mg/kg amino acid complex group ( group
A2B1) 134.56 mg/kg vitamin complex and 256.70 mg/kg amino acid complex group ( group A2B2) . The
effects of dietary levels of vitamin complex and amino acid complex were studied honey and sugar ( syrup)

served as control and the feed consumption reduction rate of population of swarm and antioxidant activity
were detected. The results showed as follows: 1) the reduction rate of population of group A1B2 and the con—
trol group D ( honey) was significantly lower than that of the control group C ( syrup) (P <0.05) and there
was not significantly different between group A1B2 and the control group D ( P >0.05) ; the reduction rate of
population of group A2B1 was significantly higher than that of the control group D ( P <0.05) but there was
no significant difference compared with the other groups ( P >0.05) . There was no effect of different levels of
vitamin complex and amino acid complex on feed consumption compared with the control group C ( syrup) and
D (honey) (P >0.05). 2) The total superoxide dismutase ( T-SOD) activity of group A1B1 was significant—
ly higher than that of group A1B2 A2B2 and the control group C and D ( P <0.05) while there was no sig—
nificantly different in T-SOD activity between group A1B1 and group A2B1 ( P >0.05) . There was no effect
of different levels of vitamin complex and amino acid complex on malondialdehyde ( MDA) content ( P >

0.05) . In conclusion by adding the vitamin complex and amino acid complex in syrup Apis cerana cerana
can obtain adequate nutrition during overwintering period and the supplemental levels of vitamin complex
should be lower than 67.28 mg/kg and that of amino acid complex should be from 127. 85 to 256.70 mg/kg.
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