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Abstract
food and health products. [ Method] The nutritional value of Chuanzuo 1 was scientifically evaluated, the main nutritional ingredients in both
male and female pupae of Chuanzuo 1 were determined. [ Result] The result showed that the main ingredients and their contents in female and

[ Objective ] The aim was to evaluate nutritional value of pupae of Antheraea perny, to provide theoretical basis for its application in

male pupae were as follows: mass fraction of proteins was 12.11% and 10.80% respectively, mass fraction of amino acids was 10.48% and
8.35% respectively, there were 8 kinds of essential amino acids for human in both female and male pupae, the ratio of essential amino acids
to total amino acids was 38.49% and 36.36% respectively. The essential amino acid mass ratio of female and male pupae protein was 395. 1,
334.2 mg/g respectively. The mass fraction of crude fat was 4.22% and 6.40% respectively. Pupae of both female and male had various
mineral elements including K, Ca, Na, Mg, Cu, Zn, Fe, Mn, Se and Cr. No heavy mineral elements, such as Pb, Hg and As, were detec-
ted. Besides Antheraea pernyi female and male pupae also contains a variety of vitamins, including vitamin A, vitamin B, , vitamin B, , vita-
min C, vitamin E, the vitamin B,, vitamin C, vitamin E content is high in pupae of Antheraea perny. [ Conclusion] Based on these data, it
was concluded that both female and male pupae of Antheraea pernyi are excellent protein food, and the nutritional value of female pupae was

slightly higher than that of the male pupae.
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Table 1 Comparison on nutritional composition of pupae of Antheraea pernyi and chicken,egg %
=Y K4¥ A fg i KL &Y Yix
Food Moisture Protein Fat Carbohydrate Ash
WERH Female pupae 79.25 £0.11 12.11 £0.05 4.22 +0.13 3.13 £0.06 1.29 £0.12
HERH Male pupae 79.63 £0.08 10.80 £0.07 6.40 +£0.09 2.18 £0.14 0.99 +0. 14
A Yellow pupae 79.81 £0.08 12.42 +0.16 5.34 +0.15 1.42 +0.12 1.11 £0.12
M i Black pupae 79.80 +0.09 12.83 +0.07 5.91 £0.15 0.44 £0.13 1.12+0.11
A Chicken 69.00 19.30 9.40 1.30 1.00
W5 Ege 75.80 12.70 9.00 1.50 1.00

TE O ROSREE TR AR A S5 SCH9 ], S S HE R E SRR EE R A 2530k 10]

Note : Data of nutritional ingredients in yellow and black pupae were from reference [9],data of nutritional ingredients in chicken and egg were from reference

[10].
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Table 2 Composition of amino acids in pupae of Antheraea pernyi %

HIER W it pigutt] BReSEen

Amino acid Female pupae Male pupae Yellow pupae Black pupae
KA IR Asp 1.10 £0.08 0.86 +0.09 0.98 +0.07 0.87 +0.11
AR Thr” 0.51 £0.04 0.42 +0.06 0.50 +0.06 0.46 +0.08
225K Ser 0.52 +0.06 0.39 +0.02 0.48 +0.07 0.43 +0.09
HREMR Glu 1.32 £0.09 1.01 £0.08 1.14 £0.05 1.00 +£0.07
H&m Gly 0.49 +0.03 0.49 +0.05 0.39 +0.02 0.37 +0.03
R Ala 0.45 +£0.04 0.37 £0.04 0.45 +0.08 0.40 +0.02
&R Cys 0.11 £0.01 0.12 £0.03 0.08 £0.02 0.10 £0.01
AR Val” 0.56 +0.06 0.43 +0.03 0.53 +0.05 0.50 £0.04
HEHER™ Met” 0.29 +0.05 0.20 +£0.01 0.29 +0.03 0.24 £0.02
FEERR T Lle” 0.42 +0.02 0.31+0.03 0.39 +0.06 0.35 +0.04
EERR T Leu” 0.75 +0.07 0.54 +0.05 0.72 £0.04 0.63 +0.07
P& 2R Tyr 0.64 +0.03 0.47 +0.05 0.65 +£0.04 0.52 +0.04
KNERR ™ Phe” 0.50 +0.04 0.36 +0.03 0.61 +0.05 0.52 +0.09
FEER " Lys” 0.83 +0.09 0.66 +0.06 0.82 +0.07 0.73 £0.08
%R His 0.55 +0.05 0.52 +0.04 0.38 £0.02 0.35+0.02
KB Arg 0.64 +0.06 0.48 +0.05 0.58 +0.04 0.51 +0.07
&R Pro 0.63 £0.03 0.60 £0.05 0.50 £0.04 0.50 £0.04
AR Tip” 0.17 £0.02 0.12 +0.01 0.15 +0.01 0.13 +0.02
FHEEIR i Total 10.48 +0.19 8.35+0.22 9.64 £0.21 9.61 £0.23
IR FEIR EAA 4.03 +0.14 3.04 +0.15 3.31+0.12 2.94 +0.10
JE L TF = IEFR NEAA 6.45 +0.11 5.31£0.13 5.37 £0.14 4.81 £0.12
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Note : Data of nutritional ingredients in yellow and black pupae were from reference [9], * means essential amino acids.
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Table 3 Comparison on essential amino acids in proteins of pupae of Antheraea pernyi and FAO/WHO recommended pattern and proteins from

chicken eggs

MENH Female pupae

JHERE Male pupae

EEIER TRt FULRRIT A - e FULRITS LA
Essential amino acid Mass ratio Amino acid e Mass ratio Amino acid Chemical
Chemical score

mg/g score mg/g score score
FRER Thr 2.1 70.2" 78.1 38.9 64.8" 72.2
R Val 46.3 92.6 80.4 39.8 79.6 69.1
AR + PEEBR Met + Cys 33.1 94.6 52.8 29.6 85.6 47.2
SIEER Lle 34.7 86.8% 66.2 28.7 71.8 54.8
SRR Leu 62.0 88.6 73.7 50.0 71.47 59.5
RINEBR + BEA R Phe + Tys 94.2 154.0 98.6 75.0 125.0 78.5
R Lys 68.6 124.7 105.7 61.1 111.1 9%.1
AR Trp 14.1 141.0 87.0 11.1 111.0 68.5
JELFN Total 395.1 — 334.2 — —

AT Yellow pupae A {4 0 Black pupae FAO/WHO
i G D L% ¢ S
= 2y =, e e Y YRS =) e ic|
wEMm Bl R ACER BRIE BRI e FAO/WHO - Chicken exg
Essential amino acid Mass ratio Amino acid Chemical Mass ratio Amino acid T recommended pattern ”
Chemical score ) .
mg/g score score mg/g score pattern mg/g
mg/g

TAMR Thr 40.5 67.5" 75.1 36. 1 60.2" 67.0 60 53.9
R Val 42.9 85.8 74.5 39.2 78.4 68. 1 50 57.6
HER + PEEBR Met + Cys 30.0 85.7 47.8 26.7 76.3 42.6 35 62.7
FEE R Lle 31.6 79.0% 60.3 27.5 68.8% 52.5 40 52.4
IR Leu 58.3 83.3 69.3 49.3 70.4 58.6 70 84.1
KINEBR + WS E B2 Phe + Tys 101.6 169.3 106.4 81.3 135.5 85.1 60 95.5
IR Lys 66.2 120.4 102.0 57.1 103.8 88.0 55 64.9
AR Trp 12.3 123.0 75.9 10.3 103.0 63.6 10 16.2
SR Total 383.4 — 327.5 380 487.3
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Note : Data of nutritional ingredients in yellow and black pupae were from reference [9],

1) The first limiting amino acid, 2)The second limiting amino acid.

1 FRAIPEEERR,2) 2 R

# Amino acid data of the protein pattern were from reference [ 10],
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Table 4 Comparison on mineral element content in pupae of Antheraea pernyi and chicken,egg mg/g
A5 Food A K 4E Ca 40 Na B Mg i Cu
WER Female pupae 2 420.00 £0.32 217.00 £0. 19 40.00 £0.51 809.00 +£0.56 4.27 £0.42
THEWE Male pupae 3020.00 £0.27 191.00 +£0.35 38.00 £0.43 778.00 £0.71 3.97 +0.18
A Yellow pupae 319.00 +£0.49 297.50 £0.44 — 4940.1 +£0.54 21.80 +0.28
A6l Black pupae 283.30 £0.21 252.40 £0.52 — 4840.3 £0.94 19.60 +0.45
F A Chicken 2 510.00 90. 00 72.40 190. 00 0.70
M4 Ego 980. 00 480.00 123.00 140.00 0.60
A5 Food BE In 2 Fe 4% Mn fifi Se % Cr
HER Female pupae 12.90 +0.36 6.93 +0.28 1.92 £0.34 0.0159 +0.79 0.039 0 +£0.94
JHERE Male pupae 11.80 £0.61 6.52 +0.45 1.73 £0.22 0.018 4 +0.88 0.039 0 +£0.57
Al Yellow pupae 183.20 +0. 86 90.40 +0.77 96.70 +0.41 — —
{4 0 Black pupae 141.20 £0.24 104.60 £0.19 102.50 £0.34 — —
F A Chicken 10.90 14.00 0.30 0.018 0 —
W55 Feg 10.00 20.00 0.30 0.009 0 —

L B O BRI E SRR AR A 275 3G9 | XS 1A XYY E SR Bk 1 5% 30k 10]

Note ; Data of nutntlonal ingredients in yellow and blackpupae were from reference [9],data of nutritional ingredients in chicken and egg were from reference

[10].
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Table 5 Comparison on vitamin content in pupae of Antheraea pernyi and chicken,egg mg/ kg
il Y% A Yt E Yk C Yirk % B, Yer % B,
Food Vitamin A Vitamin E Vitamin C Vitamin B, Vitamin B,
WER Female pupae 0.02 £0.47 5.81 +£0.52 179.00 +0.35 0.019 2 +0.48 16.00 +0.42
HEWE Male pupae 0.01 £0.21 6.57 +0.43 183.00 £0.19 0.023 4 +0.31 17.20 +0.29
J A Chicken 0.04 0.46 — 0.09 0.08
W5 Fge 0.19 4.06 — 0.20 0.25

TE XS P XY HERE SRRk A 2% R 10]

Note : Data of nutritional ingredients in chicken and egg were from reference [10].
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