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Abstract: The objective of this study was to explore the main nutritional ingredients of the Larva and Pupa of Cethosia
cyane ,and to provide a theoretical basis for the edible development of the Larva and Pupa of C. cyane. By using nutrition-
al analysis method,the larva and pupa of C. cyane was proved to have abundant content of mineral elements as well as
7.74% and 12.1% of fat,70.2% and 67.8% of protein. The total amino acid contents were 478.0 mg/g and 519.4
mg/g of the respective dry weights,which included 36.4% and 33.7% of essential amino acids. The element ratio of es-
sential amino acids and nonessential amino acids were 0.57 and 0. 51 ,respectively. Threonine was determined to be the
first limiting amino acid,and Valine was the second limiting amino acid for C. cyane larva and pupa. Nutritional analysis
showed that C. cyane larva and pupa had many same characters,i. e. rich protein, low fat, rich mineral elements, rich
contents of essential amino acids. These results showed that C. cyane larva and pupa were insects with high nutritional
value and had important economic value and broad market prospect.
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Table 1  Protein,fat,ash and carbohydrate contents of C. cyane larva,pupa and 3 normally edible meats

vy i ZIL L WA G P
Name Larva Pupa Pork Beef Chicken
M Protein 70.2% 67.8% 24.8% 73.2% 62.3%



1254 KERT-PIBE S I R

Vol. 26

FLE T Fat 7.74% 12. 1%
K43 Ash 8.06% 5.52%
WK AL &4 Carbohydrate 14.0% 14.5%

69.5% 15.4% 30.3%
1.13% 4.04% 3.23%
4.51% 7.35% 4.19%

V. MR TS5 R

Note: * data from reference! 8.
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Table 2 Contents of inorganic elements of C. cyane larva,pupa and 3 normally edible meats ( mg/kg + m,)

£, Fx Name W P K 5 Ca BE Mg % Na £k Fe #¥ Zn i Cu fifi Mn
4 i1 Larva 3650 5250 259 419 54.0 31.6 25.5 5.22 4.99
i Pupa 2640 3200 2520 3270 32.4 42.6 33.2 7.56 4.69
1A Pork * 1620 2040 60 160 594 16 20.6 0.60 0.30
4 [A Beef * 1680 2160 230 200 842 33 47.3 1.8 0.4
¥ Chicken * 1560 2510 90 190 633 14.0 10.9 0.7 0.3

T BRRIE T 2% 30k

Note; * data from reference®!.
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Table 3 Content of amino acids of C. cyane larva and pupa (mg/g DW)

AR

Amino acids

FAULESE

Larva contents

Wit
Pupa contents

RAHEMR 4 du U fE
Amino acids Larva contents Pupa contents
KI5 ASP 44.4 53.4
P15 M THR * 13.0 13.2
2254 SER 18.5 32.2
B GLU 74.2 74.1
H4# GLY 18.5 20.1
P45 ALA 49.2 58.0
ez CYS 30.6 29.3

HAMR VAL® 26.6 18.4

v
&R MET® 4.7 9.2

REEW ILE 26.6 27.6
TEM LEU 41.1 44.3
&S TYR 15.3 36.2

SN % PHE 30.7 28.2
R LYS 31.5 33.9
214 R HIS 8.0 13.2
K% AGR 17.7 22.4

(E+N) 478.0 519.4
E(N) 174.2/303.8 174.8/344.6
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fifiZ iz PRO 27.4 5.5 E/(E+N)/% 36.4% 33.7%
R TRY * - - E/N 0.57 0.51
e " T B B 0 EHEIR S N AR AL M s — AR,
Note : * essential amino acid; E ; total content of essential amino acid ;N ;total content of essential amino acid; — :not detected.
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Table 4  AAS of C. cyane larva and pupa (mg/g Protein)
’ﬁi@ﬁ FAO Pattern * L L 4y A FE R SY Ui 2 RE R 4
Amino acids Larva Pupa AAS of Larva AAS of Pupa
RERR ILE 40 37.9 40.7 0.95 1.02
SLER LEU 70 58.5 65.3 0.84 0.93
AR LYS 55 44.9 50 0.82 0.91
HHEMR + A MET + CYS 35 50.3 56.8 1.44 1.62
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Note: * data from reference'®! ; — :not detected.

AR 4 o AAS S HT T Sl o 8k &)y AR A
PRI SRR , AT 5 — PR SR AT R IR e, &
AN 18.5 mg/g BT 19.5 mg/g F 1,
35l di FAO BEC45 10 2 % (E 1Y) 46% F1 49% |, 5
BRI BRER R R, S B 37.9 mg/g
BB 27.1 mg/g B, 7090 5 FAO #3045
IZHHI 76% F 54% . T HAYE LR & B #1
R M T FAO/WHO 343465 2 v [7) 42 L iR
(P i DRI, P A IS A &y e R 7 R R 401

RECI T e AR 1 A AT o, LA R O e A
PR o

HRIEAHIZE EAAL SEHIEAN bRl : EAAL>0.95 g
TR 5, 0. 86 < EAAI<0. 95 Jy B 428 1 U5,
0. 75 <EAAI<0.86 N[ JHEHIE ,EAAI<0.75 K
RiEEEE . FAO/WHO PEAME 2 H 20 1 00 75
FAHETRAG N, 1T 1 W 3 &y e VG 1) 0 7 B IR 4
0 0. 864 F1 0. 928 , 3% B 7 4 i i ) L hy
HU Y o B4

3 i

F Al Sl e e &l ORI BT BT R & R M
e & 550 7. TA% R 12. 1% 36 1 5 2 533



1256

KERT-PIBE S I R

Vol. 26

o 70.2% F1 67. 8% , S EILIRI & &3y 478.0
mg/g THAHM519. 4 mg/g T, LHRAIEMR 5 HA
BERR I LU 5300 36. 4% F133.7% , Wbits W ALR 5
R A ELIR 1Y LA 43901 0. 57 #10. 51, 4Ty
s — R LR AR S 3 R , 25 — PR ] B R AR
SRR , W B IR R0 530 0. 86 A10.93

PRIt , 1ol 0 e e 4 e FRAR B 1 4 Fh ™ BT R
S WEI, HARRE TR & AT, A
A AR TR &R R B
U T R BEIR & 1B R DA B R R A A B AN
SRR, 2 b Il P e R Ay ORI B B R
FE

1 0 A e 00y e R R A i 0 SR AN,
ZH 4 HEUE VE R TR} Passifloraceae 3 ¥ )& Adenia
M =JFEL A. cardiophylla F1E RS H 3% A. penangiana .
VUL JE Passiflora BV TE 3% P. cochinchinensis , H.7F
FAEY) Z o0 AW B0k, X H N TR AL 37 5B AL
R, AT Al SR R 4y B AR A S i R i R
fat i 55, BA BRI B HIIT &0 ), BE A P ol i
(T AR HIAS B0 — 1 B8, T B B 2 ook SR &
I, [ BB ZhRE AN Py i e i T 35 5 b i B
JRHR o HZ: P Bl AR e A0y R R YA ) o
MEBRTT b T B e — 2B i 5E. 535, Wt
R F A B S 2y e R A G Y B B R, TR
IIH R 2R R — I3 2 R A A 2R , DT AT AR
AR R 4 BT i FCR

PRI, s e <y ORI (9 R BT & (B
DS ) HA B SR 2B (BRI T

S 30k

1 Zhou Y (J&58). Monographia Rhopalocerorum Sinensium ( /1

(L% 1243 70)

2 Hu JP(HIE ) Zhang NCHKE)  Mao YQ(F— 1) , et
al. Antitussive activity comparison of three kinds of Stemonae
Radix in Chinese pharmacopoeia. Chin J Chin Mat Med ( #
izhZei) ,2009,23:10-18.

3 Liu SW(XIHHE) ,Fu HZ(fZA4E) , Lin WHOMOSCE) . Al-
kaloids from the roots of Stemona tuberosa. Acta Pharm Sin
(Z272E4) ,1999,34 .372-375.

4 Greger H. Structural relationships, distribution and biological

10

[E #2535 ) . Zhengzhou ; Henan Science and Technology Pub-
lishing House ,1994. 736-736.

Chen XM(PRIENS ) , Zhou CL(JE I ) , Shi JY (%),
et al. Ornamental Butterflies in China ( 7 [E WL E 55194 ) . Bei-
jing:China Forestry Publish House,2008.214-215.

Feng Y(1538i) , Chen XM ( BN ). Resource value of edi-
ble insects and utilizable ways. Forest Res ( Ml B 24 B
%) ,2002,15(1) :105-110.

Pu ZY (G 1ET) ,Zhou DQ(JETFHE) , Yao J(WEIR ) et al.
The living situation of biodiversity resource of China butterfly
and a new conservation mode exploration. Ecol Econ( 4754
%) .2011,11:148-151.

Ye XQ(M2%87) ,Hu C(#HZ%) , Wang X ( F[f]). Analysis
of nutritional component of six species of insects of Lepidop-
tera. Acta Nutr Sin ('8372%H) ,1998,20:224-228.

Pu ZY (G 1ET) ,Shi JY (SR ZE L) , Yao J(HK1R) ,et al. A-
nalysis of nutritional components of Erionota torus Pupa. Nat
Prod Res Dev( RIR=YIWH5¢ 5FF % ) ,2013,25:379-382.
Zhou CL(JEREH) , Chen XM (B4 ) ,Shi JY(h %),
et al. Records of morphological characteristics and biology of
Cethosia biblis and C. cyane ( Lepidoptera: Nymphalidae ).
Forest Res( #fVBL2#8F5T) ,2009,22 :506-511.

Yang YX (55 k) , Wang GY (CEDGE) , Pan XC (¥ 24
£ ). China Food Composition ( 77 [E &4 i /3% ) . Beijing:
Peking University Medical Press,2009.

Guo LZ(Z R ¥), Wang RL( EE3%), Liang AP (3%
#) ,et al. Analysis of nutritional components of Cybister ja-
ponicus. Chin J Zool ( 8h#)2#Z ) ,2003,38(5) :80-82.
Feng DX (7% 4 )y ) . EAAT application in feed. Feed Ind (17
BTk ) ,1997,18(3) :21-22.

activities of stemona alkaloids. Planta Med, 2006, 72 : 99-
113.

Wang D(E ) , Wang 2Y (CEIRH ) , Wang ZQ( E5240)
et al. Brief on the progress of productive ways of the seconda-
ry metabolites in medicinal plants. Inf Tradit Chin Med( H [
Z{5)8.) ,2008,25:29-32.

Yang ZZ( B HH) . Lin LG OHIAL) , Tang CP(RFEHE) |
et al. Non-alkaloid constituents from Stemona sessilifolia. Nat

Prod Res Dev( KIKF=WWEoE 571 %) ,2008 ,20:56-59.



