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Optimization of formula of artificial diets for Poecilobdella manillensis
by orthogonal test
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Abstract: Objective To optimize the formula of artificial diets for Poecilobdella manillensis. Methods Survival rate and
individual body weight growth rate of P. manillensis were chosen as indexes. The three factors [NP-90 spray-dried hemoglobin
powder, NP-2002 spray-dried plasma powder, and vitamin C (VC)] of the formula of artificial diets were investigated by Lo(3%)
orthogonal test. AHP was applied to statistical analysis on non-interacting orthogonal test, the effect weight of each factor for test
result was obtained, and principal-secondary sequence of factors and optimal project was given. Results The effects of the three
components in artificial diets on the survival rate were in the following decreasing order: VC>NP-90>NP-2002. And the
optimization of components of artificial diets was 0 NP-90 spray-dried hemoglobin powder, 1% NP-2002 spray-dried plasma powder,
and 0.05% VC. When the individual body weight growth rate was chosen as the index, the effects of the three components in artificial
diets on the individual body weight growth rate were in the following decreasing order: NP-2002>NP-90>VC. The optimization of
components of artificial diets was 0.5% NP-90 spray-dried hemoglobin powder, 3% NP-2002 spray-dried plasma powder, and 0.05%
VC. The weight of principal- secondary sequence of factors and levels influences on the tests’ results was NP-90>NP-2002>VC.
The weight of 0.5% NP-90 spray-dried hemoglobin powder, 3% NP-2002 spray-dried plasma powder and 0.05% VC was maximum.
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And the optimization of components in artificial diets was 0.5% NP-90 spray-dried hemoglobin powder, 3% NP-2002 spray-dried
plasma powder, and 0.05% VC. According to the results, P. manillensis bred with the artificial diets (0.5% NP-90 spray-dried
hemoglobin powder, 3% NP-2002 spray-dried plasma powder, 3% NP-2002 spray-dried plasma powder, 0.05% VC, and other

components) had the survival rate of 100% and the individual body weight growth rate was 19.91%. Conclusion The optimal

artificial diets could be used to feed P. manillensis.

Key words: Poecilobdella manillensis Lesson; artificial diets; orthogonal test; cage culture with moist earth; survival rate; analytic

hierarchy process; NP-90 spray-dried hemoglobin powder; NP-2002 spray-dried plasma powder; vitamin C
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Table 1 Results of orthogonal test for artificial diets

for P. manillensis
RS A/% B/% C/% Y, /% D, Y. /% D,
1 1(3) 3(3) 0.05(1) 87.50 21.25 41.88 13.57

2 0(1) 2(@Q) 0.15(3) 127.50 13.75 —41.71 1.33
3 13) 1) 015@3) 97.50 16.25 —26.15 13.62
4 0(1) 3(3) 0.10(2) 90.00 12.50 35.07 17.90
5 05() 3(3) 0.15(3) 87.50 1125 3342 5.52
6 1(3) 2(2) 0.10(2) 5500 500 -9.66 4.47
7 05() 2(2) 0.05(1) 167.50 3.75 63.55 3.53
8 05() 1(1) 0.10(2) 87.50 125 —143 049
9 0(1) 1(1) 0.05(1) 167.50 16.25 —20.09 1.90
ki 12833 117.50 140.83
k, 11417 116.67 77.50
ks 80.00 88.33 104.17
R, 4833 29.17 63.33
i —891 —15.89 2845
j» 3185 406 7.9
73 202 36.79 —11.48
R 4076 52.68 39.93
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Table 2 Analysis of variance of survival rate and individual

body weight growth rate of P. manillensis
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B 2 827.08 127 212222 8.56 4.46 8.65
C 2 3033.33 4.66 1195.84 4.82 4.46 8.65
W7 8  2606.25 991.53
A 17 8965.63 6735.83
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Table 3 Result of P. manillensis fed with optimal artificial diets
I 39 IR TR /g 3 MR /% FAEH | %

TS 41 2013-07-11 4.52 40 — -

2013-08-10 5.42 40 19.91 100
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