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Analysis of nutritional components and some bioactive substances of five species
of wasp prepupae
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Abstract: To clarify the nutritional composition and some bioactive substances of prepupae of Vespa velutina auraria
Smith, Vespa bicolor Fabricius, Vespa magnifica Smith, Vespa ducalis Smith and Provespa barthelemyi Buysson from
Yunnan, we collected prepupae of five wasp species from Longling County, Baoshan City, Yunnan Province to measure

the nutrients such as proteins, amino acids, fatty acids, and some bioactive substances, so as to know the nutrient composi-
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tion and the content of some bioactive substances of the prepupae of the wasp, then find their interspecific differences. The
results showed that the initial moisture contents of fresh wasp prepupae range from 72. 65% to 73. 58% , among them, Ves-
pa bicolor Fabricius has the highest initial moisture content, which is significantly higher than that of the other four wasp
species (P<Z0. 05). In terms of dry matter, the fat contents range from 20. 38% to 25.45%, and the fat content of Vespa
velutina auraria Smith is significantly higher than that of the other four wasp species (P<C0. 05). The protein contents
rang from 48.18% to 50.78%, with Vespa bicolor Fabricius having the highest protein content, but the differences
among the five species are not significant (P>>0. 05). The ash contents range from 2. 45% to 2. 83%, with Provespa bar-
thelemyi Buysson having the highest value (2. 83% ), which is significantly higher than that of the other four species (P<C
0.05). The flavonoid contents range from 15. 99 mg/g to 24. 34 mg/g, and the flavonoid content of Vespa bicolor Fabri-
cius is 24. 34 mg/g, significantly higher than that of the other four species (P<C0.05). The chitin contents range from
4.27% t0 6.56% , and the chitin content of Vespa magnifica Smith is significantly higher than that of the other four species
(P<<0.05). The contents of threonine, serine, glycine, alanine, isoleucine, valine, and arginine of the prepupae of the
five wasp species are not significantly different (P> 0. 05). The aspartic acid, valine and lysine contents of Vespa ducalis
Smith are higher than those of the other four species, and its total amino acid content is significantly higher than that of Ves-
pa bicolor Fabricius (P<C0. 05). The value of EAA/TAA of Vespa ducalis Smith is significantly higher than that of Ves-
pa velutina auraria Smith (P<C0. 05), and the percentage of flavor amino acids of Vespa bicolor Fabricius is significantly
higher than that of Vespa ducalis Smith. In terms of fatty acids, five species of wasps are rich in lauric, myristic, palmitic,
stearic, palmitoleic, oleic and linoleic acids. The order of fatty acid content from high to low is Vespa ducalis Smith, Ves-
pa velutina auraria Smith, Vespa magnifica Smith, ProVespa barthelemyi Buysson, and Vespa bicolor Fabricius. The
contents of K, P, Mg, Na and Ca are high in the five wasp species. The mineral contents from high to low are Provespa
barthelemyi Buysson, Vespa ducalis Smith, Vespa bicolor Fabricius, Vespa velutina auraria Smith and Vespa magnifica
Smith. Overall, Vespa ducalis Smith has relatively high nutrient and active ingredient contents.

Key words: wasp; nutrients; active ingredient; amino acid; fatty acid; mineral
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FH Excel # FRECHE , ok 5K R J7 22 43 Bt H A
S A e T 5 SR B A AR A TR M S i S R
JH Duncan’ s #7 &2 #h 22 % i 47 2 & L3 (P=0.05) ,
B A B0 3 AT 34 78 SPSS 27, 0 84w 58 Ao
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2.1 SAF S EETREEF T AR LR

5 Tl 0 SO0 B K S MR T LR BT K A
UL 1. 5 Fh A B MG ) K o> R TE 72,6500~
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4 Fp il W (P<C0.05) , 1M1 50 #H W 151 U 4 7K 4 75 2
FAK T H Ay 4 Fh B % i (P<<0.05) . 16T ¥ &
w5 A B A A D7 % A 20. 38 %0~25.45% , ]
U 3 T A 4 RN B (P<<0.05) , KA 1%
JE 7 & i AR T H Ay 4 R (P<<0.05) 35 Fh i) i
o R TS B 48, 18 % ~50. 78 %6 , M I i i
T A T e e, DR e T AR R Y R
G, AR5 Fr i e 000 =2 ) 2R 0 R R 22 RN
(P>>0.05) . 5 F A 8 ¥ B v JK 43 & &30 [ o
2.45%~2.83% , £ W 8 K 4 % hE e, W3 S
T H A 4 B (P<C0. 05) , Hi Ay 4 Fli i K 43 5 2 22
SRR E(P>0.05),
2.2 SAPMEFEHG R LT KA T

5 i W4 O T S5 e B A A LT 1. 5 R
B Y500 T ) o v B R iR 15, 99~24. 34 mg/g,
B 7 o e e 2 BB 4 (24, 34 me/g) , BE S
TH A A4 Fh B (P<<0.05) , K £ 5 ¥ (17.56
mg/g) B ] ¥ (15. 99 mg/g) . M & ] #% (19. 89
mg/g) K1 (18. 76 mg/g) (¥ # il 5 i 22 7 R

®1 SHPAEBENKS EH. EERASEE(THETREE)

Table 1 Initial moisture, fat, protein, and ash content of five species of wasp prepupae (mean=std)

1 A WK 5/ % flg Wi/ % EAN/ % WG/ %
U] £5 5 e 72.6540.14° 25.4540.00° 48.504-0.31 2.564-0.00"
LR e 73.16+£0.67" 24.454-0.00" 48.184+0.20 2.4940.02"
PN 73.0140.04" 20.380.20° 48.8540.00 2.4540.02"
W] % 73.204-0.05" 21.3740.00° 49.994-0.01 2.834-0.02°
T e 73.5820.04° 21.3740.15¢ 50.78=0.15 2.58+0.01"

TE: EMT B K8 T B ; R 5 [R/NG TR R 22 ¢ 3 (P<C0. 05) MRl P R BUE B 78 28 528 .35 (P=>0. 05)

Note: fat, protein, and ash are dry matter basis; different lowercase letters on the same column indicate significant differences (P<C

0.05), while the same letter or no letter indicates no significant difference (P=>0. 05)
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Figure 1 Flavonoid content of five species of wasp
prepupae
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Note: different lowercase letters indicate significant differ-
ences (P<C0.05), while the same letter indicates no signifi-
cant differences (P=>0. 05)
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Figure 2 Chitin content of five species of wasp prepupae
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Note: different lowercase letters indicate significant dif-
ferences (P<C0.05), while the same letter indicates no signifi-
cant difference (P>0.05)
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Table 2 Amino acid content and analysis of five species of wasp prepupae (mean=xstd)

IR 1] 5 W SRR A pNL R SR
IR/ (g/100g) 1.54-40.05 1.580.04 1.59+0.16 1.5140.02 1.4540.09
B R /(g/100g) 2.1540.34 2.2440.16 2.334-0.02 2.15+0.12 2.02+0.07
S E R /(g/100g) 1.7240.32 1.84-+0.14 1.83-+0.04 1.6740.11 1.584+0.15
SRR/ (g/100g) 2.8340.13" 2.564-0.53" 3.1440.28° 2.80+0.10" 2.740.09"
RN E MR/ (g/100g) 1.3340.07° 1.5240.03" 1.6074-0.04" 1.4840.05" 1.3240.05c¢
iR/ (g/100g) 2.2340.07" 2.41+0.01° 2.3940.13° 2.2940.01" 2.17+0.07"
RAH W/ (g/100g) 3.3740.06" 3.76+0.16° 2.90+0.51" 3.54+0.23° 3.00+0.17"
22 5% /(g/100g) 1.7340.05 1.6740.17 1.7340.33 1.5540.11 1.5840.16
B &R/ (g/100g) 6.5040.18 7.9340.15° 8.264-0.24° 7.50+0.94" 6.91+0.35"
R 2.4840.15 1.76+0.68 2.264-0.46 1.9440.08 1.9340.05
W 2.2440.05 1.82+0.51 1.98-+0.54 1.6540.31 1.7140.09
2 R 1.3440.09" 1.3340.01° 1.55+0.04 1.2640.00" 1.2940.14"
2 R 1.744-0.02 1.584-0.24 1.6240.23 1.5340.04 1.4740.08
I 2 12 2.674+0.17° 1.7740.06" 1.8240.32" 1.7040.27" 1.3920.045¢
fits 54 1% 2.020.00" 2.5240.35° 2.6140.43° 2.15+0.37" 1.8940.22¢
TAA/% 36.0441.22° 36.3942.05° 37.6942.62° 34.784-0.98" 32.4941.09"
EAA/Y% 11.84£1.01° 12.1640.31° 12.904-0.52° 11.9240.07" 11.2540.09"
EAA/TAA/% 32.68+1.68 33.4841.02 34.3141.00 34.314+1.17 34.6540.89
fief R 2 FE R i L/ %0 57.3740.00° 58.9540.01" 60.0340.00" 58.6540.01" 60.77-+0.01°

TE: R AN RNG T/ R R 22 5 .35 (P << 0. 05) , Ml [l “F R B T 7 B 3R0R 22 5# A i 3 (P> 0. 05)

Note: different lowercase letters on the same row indicate significant differences (P<C0.05), while the same letter or no letter indi-

cates no significant difference (P~>0. 05)

MFR R UL W, AT LA R I I E A RO
A2 EIRER . BB YK S E EE
72.65%~73.58%, & H B & & £ 48.18%~
50. 786, gy & H7E 20. 3826 ~25.45% , 5 3CHK[ 9]
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Smith) S5 #e 4l 2 E I8 o> o R SR A — 2, M0
g TR R R A e 1) S U7 v T A 3 e, R e IR 3
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Table 3 Fatty acid content of five species of wasp prepupae (content of free fatty acids in dry matter)

/mg/kg
JIg s i 24 A 2R [T £ e Ly il NGiE T W) e SR
2L 2.70 4.62 3.78 2.75 3.35
HrEm 245.38 276.37 217.87 161.53 213.54
TR T TR 738.77 892.85 719.28 371.22 616.61
| e R 2.59 6.66 3.55 1.82 2.48
AR R 1932.88 2 448.99 2134.91 1561.12 1644.67
M iR 15 2 R TS 18.64 17.79 12.23 16.26 13.56
1 i 2 883.62 777.17 778.15 893.62 739.67
1A 1R 48.64 43.61 43.98 60.15 48.57
1y 2 26.44 28.85 24.60 24.25 25.35
b =R 4.64 1.04 1.42 5.25 7.47
it 3904.30 4 497.95 3939.77 3097.97 3315.27
A 52 I 27.73 8.79 5.35 3.37 27.68
TR i R 454.49 374.87 186.85 96.08 513.05
RRRE 15.40 16.89 10.34 8.29 14.51
FORTRFI G DR R 4 940.60 4 782.07 4 775.46 4600.98 3970.27
11-Z g 5.28 4.19 5.01 25.15 4.47
IF IR 4.11 6.04 4.65 4.00 4.72
it 5447.61 5192.85 4 987.66 4 737.87 4 534.70
RTINS 646.97 664.48 358.23 672.40 482.33
=31 JFR 12 5.61 3.32 2.32 4.48 5.44
. PR R 647.40 950.16 888.60 1326.72 320.80
A6 5 V09 T2 23.73 8.93 7.30 24.21 37.84
Rl L0 R 25.01 9.73 14.63 31.37 30.06
At 1.348.72 1 636.62 1271.08 2059.18 876.47

T4 SHPEFRBNBITOREE R, 5Ok 25 X AT 45 R — 2.
Table 4 Some mineral contents of five species of wasp 16 7 T 1Y 5 Fl A 0% d o LE A BT 4 Ca.
prepupae

Jmg/kg Mg.Na.Fe . Mn.Zn Al Se, A W52 #5 , T8k N

Sk MLHIE BRI KU I SRR i’fm%{:ﬁﬁ Fe‘l\fbg.;.se‘co‘ca‘zn‘Mn?m’
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