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Abstract

Objective: Taking Tenebrio molitor as the research object, according to its omnivorous characte-
ristics, to study the feasibility of degrading waste cigarette butts, and obtain the optimal feeding
conditions, and make use of its strong digestion and absorption capacity to degrade waste ciga-
rette butts, so as to contribute to the sustainable development of the environment. Methods: Sin-
gle factor experiment was used to change the feeding conditions (the ratio of waste cigarette butts
to wheat bran and feeding density). By measuring the mortality, weight gain rate, water-soluble
protein content and heavy metal content of Tenebrio molitor larvae, the effects of different feeding
conditions on their growth and development were studied, and the feasibility of waste cigarette
butts as feed and the most suitable feeding conditions were obtained. Results: The optimum for-
mula of Tenebrio molitor biodegradation was 75% waste cigarette butts + 25% wheat bran, and its
growth rate and weight gain rate were the highest. Tenebrio molitor was fed under optimal feeding
ratios and feeding conditions showed no significant difference in protein content between differ-
ent in stages and 100% wheat bran feeding. When the length of the insect was 2.5 cm, the content
of heavy metals in Tenebrio molitor larvae did not exceed the standard. When the density was 0.4
head/cm3, the feeding amount of Tenebrio molitor larvae was the largest, up to 2.0256 mg/d. Con-
clusion: This study shows that the method of feeding Tenebrio molitor larvae with waste cigarette
butts is feasible and will not affect the growth and development of Tenebrio molitor.

Keywords

Waste Cigarette Butts, Biodegradation, Tenebrio molitor Larvae, Feeding Conditions

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

B At S DR RCHR T 7 A MR A AC T TN 4 (0 v [ AE G MR A 7 5 9 BN 0
DT AR T A SR =70 22— [ 1] ME Sk i 2 BB > B e AR IR 2T 24 SR ANACSK B SRR AL A
WSk R B e T (215 e, BT ERIERE, RS KENES)R, WimAmEs] [4],
— R AR PRI T IRAC B, AR PR AL 300 JoAENE, IXAMERN BRI ORIR B, B2 P I
PR RIS, KRR BTG S, BT, B E R TR R AR BT DNA ) R[5] [6], FEVEEESE
ke A B e B N AL AR5t 5o — A L AR s B ARk, A R T TR S S AR B3 20 W R RMIT
REPLLZERNTL, A BRRF L SIERE TSR B, W R A S RN, SR 4Bk
ARG, BHZEVEIEA R T FISUR 1A 2E-3- LRI (TAMIM] CI BT A EAT 17 e A [l g
R B BEIRET 4E[ 7] [8], (HRKESER A, PRI A R 2R IR, A=A 257 AInAAE
TR HETBAR IR SR ARG BRI G R R T 2230 46 T IRTRATAE R, 0 £ R R 1k DB % g
W B PEREIEAT 7 RRAE, AT O O [0S — SRR AT 4, (HRERRET4E 1 [l W AL B R AR v, AE 2R N IR
Ko I HBA X R I B FHROL AR AT R AR E R W TR RERY, Rk
ATICEA . ToFEA BB AL Y 1) LA 7 JE B .

SR RO IR, R H AU R R R, DY RN L, BT NTIRE, MR

DOI: 10.12677/aep.2022.121010 72 SR AT T


https://doi.org/10.12677/aep.2022.121010
http://creativecommons.org/licenses/by/4.0/

48

g =

Ho B R A R AR, 4R RS T 54.25% 4 4, RIS S 2 RE B AR TR,
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Figure 1. Effects of different proportions of waste cigarette butts on the mortality of Tenebrio
molltor larvae
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Figure 2. Effects of different proportions of waste cigarette butts on the average body

weight of Tenebrio molitor larvae
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Figure 3. Protein content (a) and average body length (b) of Tenebrio molitor
larvae at different instars
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33. ESRESEMNE

HI7E 1~3 P, FEmAUESK IR L(75%) IR K AE T, 5 0% IATR A X LRI 75, B R E R T
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Table 1. Analysis and test results | (mg / kg)
= 1 SRR 2 —(mg/kg)

TLER LR Li B Cr Sc \Y Mn Fe Co
75% 4 STk} Eb Ha Ak 0.016 9.28 2013.33 11.59 119.08 1435.5 46453.40 89.25

%Lkl L ik 1435.78 20.74 1908.07 20.74 230.3 1432.37 5157417  89.67

Table 2. Analysis and test results 11 (mg/kg)
2. SRR Z = (mg/kg)

TLE LR Ni Cu Zn As Se Sr Zr
75% M0 KRR EL A 746.2 8913.39 66762.83 159.07 132.29 1429.38 105.73
O%oHfH Sk Tl ) bt H A4k 913.55 1247354  81938.72 137.17 71.80 1486.44 96.52

Table 3. Analysis and test results 111 (mg/kg)
= 3. SRR Z = (mg/kg)

TR AR Cd Bi Pb Sh Te Ba Hg
75% M0 KRR EL A 11.24 100.98 213.44 5.138 0.30 1371.03 29.94
O%oHfH Sk Tl ) bt H A4k 78.038 72.53 540.37 12.15 13.05 1549.79 582.4
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Figure 4. Effects of feeding density on the amount of waste cigarette butts eaten by Tenebrio molitor
larvae
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Figure 5. Effects of feeding density on pupation rate of Tenebrio molitor
larvae
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