Chinese Journal of Applied Entomology 2016, 53(5): 1103-1111.  DOI: 10.7679j.issn.2095-1353.2016.135

SREREL R, W BRNEFRRD T

TOkEE OTHRE

239000

M E F

B £ [HB] 7TMEHER M Heterolocha jinyinhuaphaga Chu 4 it . fFIRL 9 E 8 T4y, 1T
WIEFME, SRR & I RIS RYE . [AEY SR EZARERI %, WESMER
WEL | MR ARG K Ay . AR BERE . B, EERR . BIR . MEOENAE RN SR, STeR
AERMEL iy | BN B () R A . DR AR MR AR ST AR A . AR AR IR
SRR IR LU, FF5H WY T T, [ER]Y 250K, SMAERMEL d | il kR 17k
S E BN 72.93%, 64.929%F1 56.16%; &[5 & =4k 50.64%. 60.12%F1 48.38%; NS &4l
79 21.98%. 23.84%71 20.60%; EAHES RN 3.32%. 5.35%F1 2.79%; AR S4B 394.31,
413.54 1 356.09 mglg; TR IEERE SN 158.80. 166.83, 132.67 mglg; WA EIEMR 5 B A IR
WL 5350k 40.27%., 40.34%F1 37.26%; AhTF & JER S E U TR & LM LLAE 5k 67.43%. 67.62%F
59.38%; WMTEEILMIERI My 1.02. 1.07 F1 0.87; AMEFMPEHTERAY S =M 68.45%. 69.09%F
66.29%, H PISTE/IN 2.7, 2.24 F1 1.95; WhTENGIIFR & 255 34.35%. 34.77%F1 32.71%; it
% Zen YA BAMHIH 11,29, 9842, 66.98 mg/100 g, Fe HyZr&4r4ly 32.31, 19.84, 13.04 mg/100g, %
HU Cu g ok 18.54 mg/100 g, WHAT AN Cu;s 4EA: KDL Be & i, /0l 7.93, 25.82,
26.21mg/100g. [l SARMERMERARENEFRMEMERAME, AWM L.

EEIR SRR, BRNS, SHER

Analysis of nutritional components of Heterolocha
jinyinhuaphaga Chu larvae, pupae and adults

XIANG Yu-Yong~ ZHU Yuan-Mei DING Ya-Juan
(School of Biology and Food Engineering, Chuzhou University, Chuzhou 239000, China)

Abstract [Objectives] To determine the nutritional content of Heterolocha jinyinhuaphaga Chu larvae, pupae and adults,
in order to investigate the potential for the development of this species as afood resource. [Methods] The water, protein, fat,
total sugar, amino acid, fatty acid, trace element and vitamin content of Heterolocha jinyinhuaphaga Chu larvae, pupae and
adults were determined in a laboratory using national standard test methods. The amino acid score, essential amino acid index,
ratio of essential to nonessential amino acids, and ratio of essential to nonessential fatty acidsin H. jinyinhuaphaga larvae,
pupae and adults were also analyzed and compared with other foods. [Results] The following results are for larvae, pupae
and adults in that order. Water content was 72.93%, 64.92% and 56.16% and protein content was 50.64%, 60.12% and 48.38%.
Fat content was 21.98%, 23.84% and 20.60% and total sugar content was 3.32%, 5.35% and 2.79%. Total amino acid content
was 394.31, 413.54 and 356.09 mg/g, and total essential amino acid content was 158.80, 166.83 and 132.67 mg/g. The
proportion of essential to total amino acids was 40.27%, 40.34% and 37.26% and the ratio of essential to nonessential amino
acids was 67.43%, 67.62% and 59.38%. Essential amino acid indices were 1.02, 1.07 and 0.87. Unsaturated fatty acid content
was 68.45%, 69.09% and 66.29% and P/S values were 2.17, 2.24 and 1.95. The essentia fatty content was 34.35%, 34.77% and
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32.71%. Zn content was 11.29, 98.42 and 66.98 mg/100 g, and Fe content was 32.31, 19.84 and 13.04 mg/ 100 g. Cu content of
larvae was 18.54 mg/100 g (pupae and adults contained no Cu). Bs had the highest concentration among the vitamins tested,
which was 7.93, 25.82 and 26.21 mg/100 g. [Conclusion] The results suggest that H. jinyinhuaphaga has high nutritional
value and has tremendous potential for development as afood resource.
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Tablel Comparison of nutritional content of Heterolocha jinyinhuaphaga larva, pupa and adults

% Content
Name Water Protein Fat Total sugar
Larva 72.93+1.51 50.64+0.78 21.98+1.88 3.32+0.75
Pupa 64.92+1.17 60.12+0.67 23.84+0.30 5.35+0.99
Adult 56.16+0.69 48.38+0.69 20.60+0.98 2.79+0.65
* Egg 75.80 51.84 36.73
* Pork 46.80 24.81 69.54
*Chicken 69.00 62.26 30.32
* Beef 68.10 56.74 15.40
* Mutton 66.90 57.40 42.59
* 2009 2014

* indicates data are from China Food Composition (2009, 2014).

72.93% 75.80%
46.80% 69.00% 68.10%
66.90%

64.92% 56.16%

50.64%
60.12%

48.38%

21.98% 23.84% 20.60%

3.32% 535% 279% 3

22 SREREHH, BURHOIAZKRIE
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394.31 413.54

356.09 mg/g

50.10

2 SRUERESR, BNRENEERS S
Table2 Amino acid content of Heterolocha
jinyinhuaphaga larva, pupa and adult

mg/g Content (mg/g DW)
Amino acids Larva Pupa Adult
Asp 38.22 40.06 35.59
* Thr 17.77 18.63 17.72
Ser 20.11 21.16 20.28
Glu 50.10 52.73 49.67
Gly 19.14 19.91 19.69
Ala 25.41 26.70 24.60
Cys 5.07 5.03 5.03
* Val 36.82 39.43 25.73
* Met 14.01 13.99 8.50
*lle 18.03 18.96 15.85
* Leu 30.58 32.24 26.84
Tyr 22.79 23.78 21.77
* Phe 19.30 20.18 19.22
* Lys 22.29 234 18.81
His 12.45 13.12 8.29
Arg 23.46 24.71 21.33
Pro 18.76 19.51 17.17
*Trp
Total 394.31 413.54 356.09
EAA 158.80 166.83 132.67
NEAA 235.51 246.71 223.42
E’éﬁﬁf&?* 40.27 40.34 37.26
EAA/NEAA (%) 67.43 67.62 59.38
* EAA NEAA

* represents essential acid; EAA represents total content of
essential amino acid; NEAA represents total content of
nonessential amino acid,; represents not detected.
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158.80 166.83 132.67 mg/g 4
40.27% 3
40.34%  37.26% 4
67.43% 67.62% 59.38%
68.45% 69.09% 66.29% P/S
1973 FAO e 34.35% 34.77% 32.71%
AAS CS
EAAI 3 3 24 ESMERELHR ., WAL D ETRNLE
ERAE
44.02 46.21 37.14 mg/g 5
AAS 0.80 0.84 0.68 Zen Fe Cu 11.29
CS 0.63 0.66 0.53 mg/g 3231 1854mg/100g Zen Fe
EAAI 1.02 1.07 0.87 98.42mg/100g 19.84 mg/100g
Zen Fe 66.98 mg/100
g 13.04mg/100g
FAO
5 Bs
FAO 7.93 25.82 26.21 mg/100g D,
FAO 0.01 0.02 0.03mg/100g
&3 SREREYH., BHARNEERIFLES
Table3 AASand CS of Heterolocha jinyinhuaphaga larva, pupa and adult
mg/g Content AAS Cs
Amino acids FAO '
FAO pattern Wholeegg Larva  Pupa Adult Larva Pupa Adult Larva Pupa Adult
lle 40 54 35.60 3744 3130 089 094 078 066 0.69 0.58
Leu 70 86 60.39 63.67 53.00 086 091 076 0.70 0.74 0.62
Lys 55 70 44.02 4621 3714 080 084 068 063 066 053
Met+Cys 35 57 37.68 3756 26.72 108 107 076 066 066 047
Phe+ Tyr 60 93 8312 8681 8094 139 145 135 089 093 087
Thr 40 47 35.09 36.79 3499 088 092 087 075 078 0.74
Trp 10 16 - — — - - - - - -
Val 50 66 72.71 7783 5081 145 156 102 110 118 0.77
Total AA 360 489 368.61 386.31 31490 - — - - - -
* 1994
* indicates data are from reference (Chen, 1994),  represents not detected.
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Table4 Fatty acid content of Heterolocha jinyinhuaphaga larva, pupa and adult

% Content

Fatty acid Larva Pupa Adult
(C18:0) Stearic acid 3.18+0.23 2.43+0.09 4.71+0.11
(C14:0) Myristic acid 1.92+0.12 1.37£0.14 3.47+0.13
(C16:0) Pamitic acid 26.45+0.25 27.11+0.07 25.73£0.21
(C16:1) Pamitoleic acid 3.83+0.28 2.89+0.21 4.12+0.06
(C18:1) Oleic acid 30.27+0.16 31.43+0.24 29.46+0.08
(C18:2) Linoleic acid 6.71+0.14 5.62+0.08 6.39+£0.12
(C18:3) Linolenic acid 27.64+0.31 29.15+0.13 26.32+0.11
Saturated fatty acid 31.55+0.24 30.91+0.22 33.91+0.21
Usaturated fatty acid 68.45+0.17 69.09+0.06 66.29+0.17
Essential fatty acid 34.35+0.21 34.77+0.17 32.71+£0.09
P/IS 2.17+0.13 2.24+0.15 1.95+0.11

PIS
P/S indicates ration of unsaturated fatty acid and saturated.

*5 S@RUEREHD, WAREARETLENELERSE
Table5 Traceelement and vitamin content of Heterolocha jinyinhuaphaga larva, pupa and adult

B L& (mg/100 g) Trace element mg/100g Vitamin

Name Zen Fe Cu A B, B D, E C

Larva 11.29+0.01 32.31+0.03 18.54+0.04 0.03+0.01 3.72+0.01 7.93+0.03 0.01+0.01 0.79+0.01 0.12+0.02
Pupa 98.42+0.02 19.84+0.01 0.00+0.00 0.05+0.02 4.01+0.01 25.82+1.15 0.02+0.01 1.04+0.03 0.09+0.01
Adult 66.98+0.01 13.04+0.04 0.00+0.00 0.04+0.01 4.06+0.02 26.21+2.31 0.03+0.01 2.53+0.11 0.07+0.01

3 g Apis mellifera
ligustica Spinola A
cinerea Tenebrio molitor Linne

Bombyx mori Linnaeus

A. cinerea
1999 2000 2000
2007 2009
72.93% 64.92% 50.64% 60.12%
56.16% I. leuconoe 48.38%
(Erichson) C. cyane (Drury) ( 2014
P. xuthus 2014a 2014b)
2014 2014a 2014b 1999
2000 B. mori Linnaeus
2009 T. molitor Linne

T. molitor Linne
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