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Abstract: This study aimed to solve the resources recycling of Chenpi citrus waste by addressing the poor quality of its pulp,
which is characterized by limited flesh, numerous fruit pits, susceptibility to shrinkage, and low edible value. To achieve this
goal, a comprehensive treatment approach combining pulp biotransformation with the use of the invasive plant Mikania
micrantha was employed. The results of nutrient determination for Chenpi citrus pulp and Mikania micrantha are as follows:
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the crude protein content of Chenpi citrus pulp is 1.06%, the crude fat is 2 g/kg, and the water content is 87.45%; The crude
protein content of Mikania micrantha is 2.16%, the crude fat content is 3 g/kg, the crude fiber content is 2.4%, and the water
content is 85.17%. The experimental results demonstrated that a 1:1 ratio of Chenpi citrus pulp to Mikania micrantha yielded
the most favorable outcomes. The larvae exhibited the highest weight gain rate, reaching 1485.74%, and a conversion rate of
13.1%. These findings highlight the efficacy of black soldier flies in bioconverting Chenpi citrus pulp and Mikania micrantha,
with an optimal ratio of 1:1. This study aims to achieve better biological transformation of citrus pulp, enabling high-value
utilization of Chenpi citrus pulp, and bringing new avenues for the treatment of Mikania micrantha.
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Table 1 The ratio of Chenpi citrus pulp to Mikania micrantha

ER Material k& (g) Feeding amount (g)
4’5 NO. Al A2 A3 Ad A5 A6 A7
% Bz At 5L Chenpi citrus Pulp 500 417 400 250 200 83 0
#1H%) Mikania micrantha 0 83 100 250 300 417 500
%2 SRR

Table 2 Experimental feeding design
i E RPN #2R #FIR FBAR HF5R HF6R FBITR
Time Dayl Day?2 Day3 Day4 Day5 Day6 Day7
finkl (g) Feeding amount (g) 20 30 50 60 90 100 150
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Figure 1 Weight gain rate of black solder fly larvae in different ratios of Chenpi citrus pulp to Mikania micrantha
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Figure 2 Conversion efficiency of black solder fly larvae in different ratios of Chenpi citrus pulp to Mikania micrantha

http://www.lifescitech.org



ARl 5HEOR 2023, 2(4): 130-135 134

4 v

SRR N SRR R, IR KR
S e B KA KR B AR AL RCR B S B R R,
FEETIKEN 30% 1A JE A b 466 KT 43 BB /K i 4 e 9247
T, BKEN 50%-5 70%I1) i) 2 HE K %) H 3 T
AR ], TS /K ZRAE 70%~80% ) 4 B () AE M e AL R
Hem[17]. W EDMESE[A8]AIF 7T T ANl & /K S ki 2K
WA R BRI, REH, SKEKT 70%HA
THARASF T B AR R G« AT I0 T IR R b
FAAEH 4 S /K B 85%. KT 90%, XA
KRS A K AR K

MR RA I ZE . B2, Slk4s, SHME

%, AERIERR BN 7= A KB K R B AT SR AR 774 [13]

W SV A S5 [ 190K FH Wk B A SR P o SR LR, B AR A
FFE CGMCCB8198 kil fF ALt K Bk}, RIS
RSN — . FasE, DURRFHGE H, KRR,
A AR B M AR (037 B o AR AT A K R R AT SR R A
KRR, AR AR, SRS O Y BB K
4,

Y EAPEERA S T4, SRFEE, R
A, BRI RF HTE[20]. HEAZ%H it
EAWNES, N 10%~30%, Al 50%0L
[21]. mHoaRkEE[22]0F Fi R, /NE R AR H %G &
ETEA BRI . O [20)F 52, 236 B4
JRAHE A S EAN 20.14%. AW EH A E AR
W22 —illE r), Bk H s E A S ER 2.16%, H
TR HEA S EIRAR . MHEREFEES
113k S AEP AT, 18558 R A I8 il H 46 4 K
PR H . AWFFLR, FH 2t r] DL S K
FIERL, AR H 26 AL B R T R AR

5 4

AR, PR RAMRE &K EE SR
KA ARG R R A SR AR H 20 T B b & B
(PR EE AR 7, RE 7K B A% B P A P AL R
HERAMBEH %, EMFRG RECREL, HEH
L1 N RCR T, HeALRRILE] T 13.1%, XATRERT)
H A BIRR B R A R, FEAR T RA PR, i
e T HARCR,

AHETERM, KA RES B AL H 2%,

NRIEWRH PG R T #iEE.

[1]1 &5z, WEE, 2Hk. MEKIhsE LT 5 RS EC R

5% 3Rk il & WA
87-88+102

[2] E ks, Sk, MHOAL, RE1EE, =T, HE, BEE,
HASC R, HE ok iUk >Bioforte k2432 5 AR AE KM RERF 5
[B1. | & AR, 2023, 50(06): 137-143.

[3]1 &, skkEfd, B4, 200, 428 oKXt/ R iR
RFEM AL R [JOL]. B R H Rk 1-12
[2023-11-07].

[4] FPHUH, e, HEes, AME, REY, FUA, T
B, BT, I, SR, IS KA KR E
o (3], R AL B4R, 2022: 1-6.

[5] REHMAN K U, HOLLAH C, WIESOTZKI K, REHMAN R
U, REHMAN A U, ZHANG J, ZHANG L, NIENABER T,
HEINZ V, AGANOVIC K. Black soldier fly, Hermetia
illucens as a potential innovative and environmentally
friendly tool for organic waste management: A mini-review
[J]. Waste Management & Research, 2023, 41(1): 81-97.

[ 77 &R AL 2%, 2012, 39(05):

[6] MAJJ, JIANG C L, TAO X H, SHENG J L, SUN X Z,
ZHANG T Z, ZHANG T J. Insights on dissolved organic
matter and bacterial community succession during secondary
composting in residue after black soldier fly larvae (Hermetia
illucens L.) bioconversion for food waste treatment [J]. Waste
Management, 2022, 142: 55-64.

[71 FARDILLAN A, IRFANA AK, EZLIN N B A, FATIHAH S,
AIN N J A, ASYIQIN N A. A review of organic waste
treatment using black soldier fly (Hermetia illucens) [J].
Sustainability, 2022, 14(8): 4565.

[8] GUO H W, JIANG C L, ZHANG Z J, LUW J, WANG H T.
Material flow analysis and life cycle assessment of food waste
bioconversion by black soldier fly larvae (Hermetia illucens
L.) [J]. Science of the Total Environment, 2021, 750: 1-10.

[91 WANG Q, REN X N, SUN 'Y, ZHAOQO J, AWASTHI M K, LIU
T, LI R, ZHANG Z. Improvement of the composition and
humification of different animal manures by black soldier fly
bioconversion [J]. Journal of Cleaner Production, 2021, 278:
1-7.

[10] ZHANG J B, TOMBERLIN J K, CAl M M, XIAO X P,
ZHENG L Y, YU Z N. Research and industrialization of
Hermetia illucens L. in China [J]. Journal of Insects as food
and feed, 2020, 6(1): 5-12.

http://www.lifescitech.org



135

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

MERLE %5

ZRE, MR, B0 MR AR 0] AEda A,
2016(10): 4-5.

PREARL, %, Ak, 246, IR, B, fMRE,
FEML FT SPME-GC-MS # AR EE 4 B AN [7 7 Hh i Bk
B [3]. TN BE 2 2R, 2023, 40(06): 1498-1502.

AR, AREE, ERHNE, SKER. BTV S AE B K R A
&R R [J]. B 2% R, 2021, 29(07):
1565-1570.

Wi, ZEIR, BaA0, WG, WS m. Bl g M R
YIRIR et [3]. ol BlAE, 2017, 45(06): 65-67.

LOWE S, BROWNE M, BOUDJELAS S, DE P M. 100 of the
world’s worst invasive alien species: A selection from the
global invasive species database [M]. Auckland: Invasive
Species Specialist Group, 2000.

HEE PSRN R H [R] PN RILAE E %
i /A 1R, 2003(23): 41-46.

MR s, FBELL, ASEM Elabasy, 2%, ZER, 12F%=.
S i £ 7K X A AL 3400 P IR Y B P i e A A g ik
& [J]. 8 E AR, 2023, 45(03): 639-650.

W ERE, ZE—F, MR, ek RS /KRR B KA
KRB [J]. BHs4R, 2014, 57(08): 943-950.

WRIEAE, E=FH, 4847, TER, EINK, TN EY)

http://www.lifescitech.org

[20]

[21]

[22]

PRI A o B A R AR H 2 PRI 7

FUAF B R B R A RORL B T2t 500 [9]. Rkl Tk,
2019, 22(05): 28-34.

RAnde, Z=yke ) R, (UERYL. 30 FiddM & A E It
BRZH A L & B 58 SR E T[], A PR S ER
155224, 2000(01): 59-60.

Y EA SRR [0+ EEAEEY IR, 2005(06):
48-50.

MBiEK, HEz, DRI, N 2 ] & it
[3]. B, 2020(24): 191-193+197.

e i

REL
1994 AR, EBAR LA UL, W E 05 1) B R FH S5 R O

.

E-mail: 1395257813@qq.com

R
1999 4R/, (EBALAT S, WFFCTT IR 9 B IS 5 R O

.

E-mail: 1553594551@qq.com



