REIRIE RS 2025,45(8): 4448~4457 China Environmental Science

MR, MK D05 RIS R X 5 e B A SRR I I A ) SRS BGE RS (D], B EREE R, 2025,45(8):4448-4457.
Chen S H, Xia Y, Geng Y, et al. Study on the effect of meat, fruit, and vegetable component on the odor emission pattern of household food waste during
short-term storage [J]. China Environmental Science, 2025,45(8):4448-4457.

A AN R SR EE R A IR e B B S HE A 5

MR, 8K DL B DU ARG RS (st TR SRR 5 TR AR, R T R R P R
FHE TS5 = AU LR K %%), 4650 100048)

FIE. EREREL AR, F AN 7 P SR S5 L 1) B A B3 AE 10~25°C « AR 50%JEIN I 77 48h, Wi I3 5L/ S ST, VA o 3 T P
S SR I RS 57 S 4% B T ek DX A T SRR P S35 S/ S Wk 7 47 S 45 SR W 5 JBF A W R I A7 10 3 0 L R T L 2 e 5 ) L1
I ZRECHIRTTIREE A1 0.8%~99.6%), B AL A M (BT . FFBRERI — YL —RK), brde 2 6 T e RIS, DA K o s SRR 1A 258 L 19 83 5 i
S5 A T HE ISR FE AT 2L B (AL ) S35 1 2 50,05 ), 3K P S84 IS 234l Jof AR B3R AT OB A & 05 & C AT LTI 3, A0 — s R (Rt 5 A AL
PRV A, T (R 22 S A 5 1 SR ) SRR 3 b S AL S5 P IR T B B RE T, & 5 R 2R B LR 1Y) 48% FV(Fruit and Vegetable, T [7])-20.2% M(Meat, | [ii])
R 67% FV-3.6% M LI 4F 12~48h (K1 5L 7 53k 5 38.7~68.1 I 83.7~205.3kg ' HFW(Household Food Waste, T [A), 2 H1 [FII A7 4 F 56%
FV-4.9% M 41Ef R [1 5.5~9.4 571 12.4~29.5 fi; (3)EF S 411X 2 36 ;5 TG ALSLHR IS S ) 37, FE S5 WK D)y s T 45 R 5T Sz 40 BEL 42 00 A s 1 i 1
A S8 S T AR,

FEER: SRR A RRTEY; HER

PESES: X705 XHRFRIRES: A XEHS: 1000-6923(2025)08-4448-10

Study on the effect of meat, fruit, and vegetable component on the odor emission pattern of household food waste during
short-term storage. CHEN Si-han, XIA Yi, GENG Yue, XU Yu-ming, ZHAO Si-yuan, QI Guang-xia® (Department of
Environmental Science and Engineering, Key Laboratory of Cleaner Production and Integrated Resource Utilization of China
National Light Industry, Beijing Technology and Business University, Beijing 100048, China). China Environmental Science,
2025,45(8): 4448~4457

Abstract: Food waste with different ratios of meat, fruits and vegetables was stored at 10~25°C and 50% relative humidity for 48h
in an environmental climate simulator to monitor the emission patterns of odors, identify the major odors, and explore the odors
prevention and control strategies for the storage of household food waste in the community. The main odors from the short-term
storage of household food waste were monitored to include the oxygenated compounds acetaldehyde and ethanol (combined odor
contribution of 0.8% to 99.6%), sulfur-containing compounds (methyl sulfide, methyl mercaptan, and dimethyldisulfide), the alkanes
2-methylbutane and pentane, and a-pinene. The proportion of fruits and vegetables and meat significantly affected the intensity and
relative composition of the odor emissions (differences between groups < 0.05). These two types of substances inhibited the
decomposition of C-containing organic substances such as effective saccharides in food waste, but promoted the conversion of
sulfur-containing organic substances to a certain extent, thus facilitating the formation and release of acetaldehyde and the three types
of sulfur-containing compounds that had a greater impact on the odors, and the 48% FV (Fruit and Vegetable, hereinafter the
same)-20.2% M (Meat, hereinafter the same) and 67% FV-3.6% M group rich in meat or fruits and vegetables were stored for
12~48h, and the theoretical odor concentration reached 38.7~68.1and 83.7~205.3kg’1 HFW (Household Food Waste, hereinafter the
same) respectively, which were 5.5~9.4 times and 12.4~29.5 times higher than that of the food waste of 56% FV-4.9% M group
under the same storage conditions. For the scenario of the community's multi-site unorganized emission of odorous air, the odor
prevention and control can be performed according to the source and source of the odor release. Odor prevention and control can be
carried out in accordance with the joint idea of source reduction, propagation prevention and control, and end reduction and
purification.

Key words: household food waste; short-term storage; odorous pollutants; emission characteristics
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DR B A B3R L o0 S5 At B = L B TR TR TR
TG L/ S A A 2 3 SR S e AN Ak T A B 3o R
X T AR EA A T A R R 2R A R sl o,
A 355 T AT AR A 3 R D R SR e k4
A AR VR I8 58 R K R85 1) 22—, oy T A S0 5L/ 5
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ferp e gt A IO sl HE R
J TR BRAR I A B A5 A v R T i, % T
AV B R TS (37 3 4 R [P C ks ) R R N HE A7 37
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SRR SR — B ST
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b PO bk ay DA BT A 3 A SR R P
21 5y b 25 5 W S L/ e R A BRI I T8 5 AELAH 5%
FRIAIE 5 RN LAt Rt A 6 AR

AHIT GO 8 1 A [) A S B ek 88 A0 9 82 47 1 )
PREGAARBAURT R0 AN A A 28 5 Rk 2R EL i 1)
KL 5 43 17 % (household food waste, HFW)% i I
A7 (<A8h) 1 i v 2l 5L/ S WR ) Jo 7 A I HE TSR Ak R
AL VUM T2 S0 5L/ S R o, 1 18 5 B St R/ ik
W7 45 1R AT BE 792 Mg, kg 5 BE S L/ S R v e AT R
PR AR

1 MR57AE
1.1 SR bRl

F 1 BEHRIIRIIBEK (ke LUEEIT)
Table 1 Physical composition of food waste(kg, Wet on

weight basis)
PR S 48% FV-20%M 56% FV-4.9%M 67% FV-3.6% M
M3 5.02 5.26 7.85
T 0.75 0.7 1.15
N30 1.54 1.61 225
JE A 0.76 0.83 1.15
SR 0.76 0.81 1.15
A 3.75 0.75 0.75
Tfr 3 3 3
Ly 3 3 3

TE:“FVRR A0 MR K.

AR SRV 2V i b R (R A )
JETCTT AR B AR o AR B R B B, ERE 3 AR AN
[vil RGN A2 LE A1 1) B AR b 3R (2 15k, R
(ERLTI R PVA Se N S SN E PN N AN i
B A, RO ORI E BRI i Sk H5E.
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MAKIEZHE, % 67% A5 N 3.6% IR BRI |
48% H i KA 20% A 2 B 42 17 943 e AE 67%
FV-3.6% M 1 48% FV-20% M 1.3 415 S B % i
R TPENAC L a0 3K 1 FoR.
1.2 SEUEHE

J5EF A% 57 R R U D A AL S 36 A s 11 PR 58 A A
R4 5k FEP-Teflon,ZME M A #5544 4n 1 1
Js Az BRI, AR A
RY. BRI RS, AL RS AR E
REGE P I R R AR R G A T
DL 425 110 35 5 Y BB Ok —10~50°C, A1 o it 52 i Bl
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Fig.1 External and internal chamber diagram of

environmental climate simulation box
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REERVTRET 1 AN AR R SR LA
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RGORYG R IK YT COsn Ny Al O, Ji HEANSAH
o3 5 I T AL (GC/MS)BEAT 43 HT il 5 . = 274 Bk
TR 4 A 7 5 24 Entech 7100(3%[E ENTECH 2
7]),GC/MS HIBI5 ) Agilent 7890A-5975C(3% [H
Agilent 23 w)),SAHEIEH A Agilent DB-5MS(60mx
0.32mmx1.0pm), 3% H = 2020 (2 KT 99.999%)
h LR 1.5mL/min. EAK R4S 4 BT 4%
7] I STHR[36].
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=
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ARSI e (1) 38 BT L) i WL A 2 5 5 [
FAREE(US EPA)PYRIH AR E (P MOE) % %
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1.4 HRBIRIEARBWNE TS E T

0N I A7 AT UG AR T I Z1), 08 18 H e s
RBLHE A, SRR B G AE 105°C ML 2R,
W TS FE KA MEAFE S PRI E VS, R
FLEF4E. JTCREAM(C. He O N)EHET GRS



8 11 R LR A5

PSRN R G S BE o 4 7 SRR I I A 1) 5L TSR a5 4451

BT H IR 600°C K e 2 1E A B K e F i 2y 3
R AR EE TR VS AR e R H R
A5 (GB 5009.6-2016)M1$H 2F 4 Wil 52 3% FH 3
AVEBIE(GB 20806-2006) 1K 4K 11 53 K FH 22 %k
LN JCE S Ex6.25), RN EGY R A
AVE(-HMEN & E- A SE-HEAS &), tHR
2 %8 F PE EA2400 B0 240 BT A4 .

2 ZR5WE

2.1 FBEJE AR B I A A FEA B RS 4
34

2 BRUPENTFRRELERS X (% A TE
iH#=3)
Table 2 Comparison of physicochemical properties of food

waste before and after short—term storage(%, Dry on weight

basis)
48% FV-20% M 56% FV-4.9% M 67% FV-3.6% M
AR BE —— : - i - k
48h Oh 48h Oh 48h
72.9 75.8 67.4 72.7 76.0 80.9
Bk H
0.6) (06) (05  (0.8) (1.0) (1.3)
Vs 93.6 96.1 93.7 91.8 92.3 92.1
0.002) (0.001) (0.004) (0.01) (0.003) (0.01)
17.1 21.1 11.1 14.6 4.3 5.4
HLS 7
(0.005) (0.002) (0.005) (0.003) (0.005) (0.002)
. 50.2 53.1 58.9 59.4 62.5 67.2
P4
0.02) (0.1)  (0.01) (0.002) (0.05) (0.01)
18.7 22.9 15.8 22.3 17.2 18.9
MG

(0.0004) (0.002) (0.01) (0.001) (0.01) (0.01)
HHBERUAY 140 2.9 14.1 3.7 16.1 8.5

TRV R R MR PR 5 W R b 22 Fit b LI

3 AN [) SRR A PR 2 LU AD 1) JBF 4% 47 35 A R I O
TERT G REAR T RS HON LR 2 o ik
AT, R A PR LA n 5 R TR P el B K R Tt
151,48% FV-20% M 411 67% FV-3.6% M 4115 /K
RIE 56% FV-4.9% M 4> 58T 8.2% Al
12.8%.3 A RIBIMAEN AT 48h Ja 7K KRN -
FH R R 21 4 380 7 A [R) R 58 1 18 Jon, e B 46 3K
BERAG W& 5 T B, 0 W 52 o A o7 30 et it
A7 48h I WL BRI A IR, E 2 e 5
RO AL W1 43 it D JET 4 3 A BT e 35 41
MILERE (K 3), 8RN GV it il 3 44
[ R ER AR R Ll BT 4x i3 C/N LRI R B, R BT 4R
) 16.7~19.1 FFES 14.4~16.7(3 3),if] C/O LLHHL
ZINI B T e AR A B ) J2,56% FV-4.9% M 41 C/N

EEAEI A7 48h i FaAIRadss 4y WYt PR MR 1) 24.6%, Tt
HIZALS C AU A a5 R BT R SR SR 85 26
RN I e O S IN T P R (ERfichei et
HHUFI AL, C/S Ee i 56% FV-4.9% M 41 (] F& 1%
3.7%5 0 BT 4.1%(E & R4 8.8%
CE & PRI AL). kb w] DL, SR 5 PR 288 L 481 25 5 1 7k
A= IR A [ A AL T ) o3 o R U 3k 2., A T 3 441 )
G S R 2L BRI 6] LU A8 3 s i

F 3 FRWIRERIOFRE BT RE M L%, LT &)
(n=3)
Table 3 Comparison of elemental composition of food waste

before and after short-term storage(%, Dry on weight basis)

48% FV-20% M 56% FV-49%M  67%FV-3.6% M

JCHE
0h 48h 0h 48h Oh 48h
50.0 544 48.2 51.6 483 50.3
0.01)  (0.0002) (0.002)  (0.01)  (0.01) (0.0001)
8.4 9.7 8.1 8.9 8.1 79
0.002)  (0.002) (0.001) (0.001) (0.001)  (0.002)
0 312 273 34.0 26.8 322 29.9
3.0 3.7 2.5 36 2.7 3.0
(0.0001) (0.0003) (0.001) (0.0001) (0.001)  (0.001)
1.1 1.1 0.9 1.0 1.0 1.0
(0.0004) (0.0001) (0.001) (0.0005) (0.001) (0.0001)
CN 16.7 14.9 19.1 14.4 17.6 16.7
C/o 1.6 2.0 1.4 1.9 1.5 1.7

C/s 45.5 49.5 53.6 51.6 48.3 50.3
LEFV R MRS WA 5 W R R bRt

2.2 GRBEJBT A I R I AT 10 L/ e A T
Bk,

3 GRS BRI PR IS LU AG 11 5 B o 4 s I I
A7 48h IR AT S AGY) . ikl Mk
K. HFEMAAGY. WUE. FEIRMAEYREESR
JF 7 R R (K 2(a)). i ,56% FV-4.9% M
IR L) it 35 i, SRR A0 R L o v
7 RAS H % L) R R 0,6 7% FV-3.6% M 41
1 48% FV-20.2% M 2RSS 1% S0 5 sl ik 3|
44 AT ST Bh BB AN AR LG 3 B 56%
FV-4.9% M ZH7EIAF 12 24, 48h [R5 KL/ 70k i
TRk 3.6 3.4 1 6.7mg/kg HFW. B4
HEAI 8 L A5 o v, L SRR IO B 5 B IRAN [
JE R F%,48% FV-20.2% M 411 67% FV-3.6% M 41
WAF 12h [0 S/ 5 A 5 5 ) ) PRI 33.3% A1
44.4%, 047 24~48h [0 5L/ 5 A 5T B0 2 40 i) AR
2.9%~76.1%F1 44.4%~86.6%. K& AAHE T3 58 B B A 32
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Fig.2 Odor mass concentration and OUt comparison of food

waste from household with different fruit and vegetable to meat

ratios for 48h of short—term storage

SR, 70 L/ S R S e 77 T8, & 2 SR o AT SIS )
48% FV-20.2% M 41H1 67% FV-3.6% M 41 < [1)5%
W) &k 25 189, - A7 12~48h (K FE S SRR IE 50 ) ol
38.7~68.1 F 83.7~205.3kg 'HFW, & AH [P 7414
56% FV-4.9% M 41 Bf 4% 1] 5.5~9.4 £i5F1 12.4~29.5 £i5.
TR AR T B A A 2R 0 () 5% B2 S Ay B d
BRI B SR AL S PR S = R B 0. an
67% FV-3.6% M 41117 24h IS HRALS WIS S
W ik 3] 107.3~118.6kg 'HFW, 5 Ik 57 ik % 34 5]
57.8%~91.5%,+& 56% FV-4.9% M 45} 4> 47 % 11
0.8~138.0 fif. 3% K/ 7 UR 5 iy B KK S WEAE 48%
FV-20.2% M #4151 67% FV-3.6% M ZiIt"47 12~24h
(BRSSO E 2 il 31 35.2~50.2 il 82.7~86.0,%)
Bl 56% FV-4.9% M 41E R 6.2~13.4 £5F1
15.2~22.0 1% %8} SPSS 23.0 # A A1X 3 4H 5 L4

B AR (R BRS SLAR FE AT 4L 1) Wl 25 1 2= S A A
g5 R R AR w2 e A #] 0.015(<0.05), 7] AR
BT RIS J3 S 253 M LRI A 28, 3X PR ) o
SRR AR MR 5 M) S K A S D (R RE I

2.3 SRBE A S I T A 1) B S ) A
AR A

RS 2.2 W nl AL A S G
T JE 5T 4 B o A HE A 7 2 1 A B B R )
3 AEAS ] SR 55 R0 PR 2K B 48] 5 g L o 7S 5L
FEXFAL Rt 3 A LA H B R A 2 4 4 Ll A3 34
IS Ak S 0 HE SO 0, UG B 5 I R gk L
BRI AN — F R A IX 3 Pl AL A5 IR T A R
TR, 48% FV-20% M 21 5§ 4 17 S AEIE A7 12~48h
ok A%, OF R OB R ST = RO B2 A 0.005~
0.01mg/kg HFW, 5 & i AL & W0 S 1 27.5%~78.2%,
R IE A A7 48h o K A2 1, ot & HF SO B2 ol
0.02mg/kg HFW, 5 SR AL A ) 63.0%. (HFFE R A2,
FBRIR 2 RS T BRI T4 5 B AL A P 1 A B AU A
24h RIATAH 2455 5 10 F BRI R R L I A 2
PR AL AE T IR 10 B i 2 S IR (R 2R
OS2 R AN - I 2 IR ) 70 AH Y. 1) AR AR TR 4% 43 1
P2 R A HoS,HaS 2830 F AL A I3 — 20 A i
FF i e, 1T P A T P e 28 AR AR W S AL i R 2 il
PR Bk . — O P 1 BRI MU Ak
DRAR B A A0 = A2 1) — 350585 T4 1R (DMISP) &2 A1
AR TR AR . R AR, B
A ok R 1)

XF T AL B B A R g R A S LA ) T
FER S EAAY LT L8 064 32 240
il T AR 2 2B HE T8O P S I OC LT 4R 1) 24h
M).56% FV-4.9% M 2 £ W% i 0 HE s 5 o0
2.48~5.51mg/kg HFW, 5 & 5L S P8 1K) 84.5%~
99.3%. IR LR AE A7 48h Ji 7= A= 5 & W 35 14,
MIEFF 120 ) 0.0006mg/kg HEW T8 22 7% 48h I}
1 0.98mg/kg HFW.IAI ZEHL £ 1] 48% FV-20.2% M 41
CTETR T HE RO P AN R B 56% FV-4.9% M 4117)
18.35%~72.00%, 11 LA A7 45 24h A0k
RIIA %] 0.268mg/kg HFW(H g RAIRE 50.2), 7441
[FIE 74640 F 56% FV-4.9% M 411 7.72 5. R ik
B ) 67% FV-3.6% M 20 £ 1% () J s HE i m i
HE— 2B FEK, 0 0.69~1.30mg/kg HFW, I8 B/ %
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