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Pre-concentrator-GC/MS analysis
[bookmark: _Hlk110019711]Before sampling, pre-clean the Summa canisters with high-purity nitrogen gas for five times and vacuum the Summa canisters. The 100 ml sample was injected into a three-stage cold trap of Entech 7200 pre-concentrator (Entech Instruments Inc., CA, USA), which was used to remove H2O and CO2 as well as improve the separation of VOCs in the GC column. Subsequently, the sample was swept into 7890B Gas Chromatography-5977B Mass Spectrometry (GC-MS, Agilent Technology, USA). A DB-5MS capillary column (60 m × 0.32 mm × 0.25 μm, Agilent Technology, USA) was used to separate samples with high purity helium as carrier gas at a flow rate of 1.2 mL min-1. The oven temperature was set as followed:  primarily at 35 °C for 5 min, then raised to 100 °C at a rate of 5 °C min-1, and then increased to 200 °C at a rate of 10 °C min-1 and lasted for 3 min. Transmission line temperature was kept at 290 °C with EI source, ionization energy of 70ev, and full scan mode (m/z range: 45-260 amu). Photochemical Assessment Monitoring Stations (PAMS, Linde, Germany), TO-15 (Linde, Germany). VOSCs (Gaisi, China) were purchased and dynamically diluted in Entech 4700 dynamic dilution apparatus (Entech Instruments Inc., CA, USA) for configuration of standard curves. 1,4-Difluorobenzene and chlorobenzene-d5 were used as internal standards. The correlation coefficients of all the standard curves were greater than 0.99 One-point calibration was used to check instrument response at an interval of 12 h, if the response value exceeds the initial standard ±10 %, recalibration was performed.



Purge and trap-GC/MS analysis
Leachate samples filled without headspace in a 5 mL amber vial with Teflon-lined cap. Before sampling, 3.125 mg ascorbic acid was added in each bottle. After sampling samples were stored in -80 °C refrigerator and analyzed within 14 days Purge and trap are conducted in TMR-ATOMX (Agilent Technology, USA) with the following procedure: purge at 20 °C at the flow rate of 40 ml min-1 for 11 min; then dry purge for 2 min at 20 °C; after that thermal desorption at 230 °C for 2 min; Finally, baking at 230 °C for 2min at flow rate of 400 mL min-1. The samples were then analyzed by A 7890B Gas chromatography-5977B mass spectrometry (GC-MS, Agilent Technology, USA). A DB-624 capillary column (60 m × 0.25 mm × 1.4 μm, Agilent Technology, USA) was used to separate samples with high purity helium as carrier gas at a flow rate of 1 ml min-1 at split injection (split ratio 30:1). The oven temperature was set as followed: initial at 35 °C for 3 min, then raised to 90 °C at a rate of 6 °C min-1 for 4 min, and then further increased to 220 °C for 4 min. Inlet and ion source temperature were set at 220 °C and 280 °C, respectively, with EI source and the ionization energy of 70eV. DMDS, DMS, methyl mercaptan, ethyl mercaptan, butyl mercaptan (O2SI, USA) and 56 VOCs Mix (ANPEL, China) were purchased to configure the standard curve. The leachate was added to a 40 mL brown glass bottle after nitrogen blowing for 1 h by a micro-injector and uniformly diluted to 10 mL volume. 1,4-Difluorobenzene and chlorobenzene-d5 were selected as internal standards. The correlation coefficients of the standard curves of these five VOCs were greater than 0.99. Similarly, one point of the standard curve was injected for analysis every 12 h, if the response value exceeded the initial standard ± 20 %, it was readjusted.


[bookmark: _Hlk100780269][bookmark: _Hlk108527643]Fugacity model
The theoretical values volatilization and leaching rates of VOCs were using fugacity model as expressed by Eq.(1) and (2) (Mackay, 2001)
                      (1)
where DV is the volatilization diffusion rate (mol/(h Pa)), kv is the air boundary layer mass transfer coefficient (m/h), A is the horizontal area of air and soil media (m2), ZA is fugacity ability in air (mol/(m3 Pa)), ZW is fugacity ability in water (mol/(m3 Pa)), Y is the depth of soil compartment (m), BMA is the molecular diffusivity in air (m2/h), BMW is the molecular diffusivity in water (m2/h). 
                                                                      (2)
where DW is the leaching diffusion rate (mol/(h Pa)), GL is leaching rate (m3/h). Z values in water and air were calculated in Table S2, kv, BMA, BMW were used classical values and A, Y were detected in experiment and shown in Table S3
Further, the theoretical above Dv/DL was calculated to characterize the trend of VOCs released by cooked food waste. The experimental value of the ratio of volatilization to leaching were also calculated according to emission fluxes and time parameters to compare with the theoretical value to further determine trend of VOCs.



Table S1 Moisture and proportions of cabbage, fish and their mixture (Mix)
	
	Cabbage
	Fish
	Mix

	Milk cabbage/kg
	8
	0
	4

	[bookmark: _Hlk100603296]Tilapia fish/kg
	0
	8
	4

	Total/kg
	8
	8
	8

	Moisture/%
	82
	75
	79





Table S2 Expressions of Z values in Fugacity model
	Sub-phase
	Z value (mol/m3 Pa)

	Gas 
	ZA = 1/RT

	Water
	ZW = 1/H


R: gas constant; T: air absolute temperature; H: Henry constant.



Table S3 Parameters in Fugacity model
	Parameter
	Symbol
	Value

	Air-soil diffusion (air-side mtc)
	KV
	3.77 m/h (Mackay, 2001)

	Molecular diffusivity in air
	BMA
	0.04 m2/h (Mackay, 2001)

	Molecular diffusivity in water
	BMW
	4.0×10^-6m2/h (Mackay, 2001)

	Depth of soil compartment
	Y
	0.039m (this experiment-cabbage)

	
	
	0.036m (this experiment-fish)

	
	
	0.034m (this experiment-Mix)

	horizontal area of air and soil media
	A
	0.229m2 (this experiment)












[bookmark: _Hlk130895001]Table S4 Cumulative volatilization odor yields (μg/kg dry matter) and related percentage (%) in cabbage, fish and their mixture (Mix).
	Compounds
	Cabbage
	Fish
	Mix

	VOSCs
	
	
	

	[bookmark: _Hlk100617699]Dimethyl disulfide 
	112,612
	1,874,407
	1,512,697

	Dimethyl sulfide
	21,712
	9,851
	13,540

	Carbon disulfide
	8,357
	11,404
	13,088

	Carbonyl sulfide
	5561
	4103
	5575

	Totala
	148,244
	1,899,764
	[bookmark: _Hlk100745561]1,544,901

	Percentage, %b
	39.0
	65.8
	71.8

	
	
	
	

	OVOCs
	
	
	

	Ethyl acetate
	59,575
	458,799
	273,658

	2-Butanone
	41,888
	240,172
	117,378

	Acetone
	33,941
	230,251
	144,735

	Methyl methacrylate
	2,780
	7,373
	4,206

	Acrolein
	1,209
	743
	2,647

	2-Methoxy-methylpropane
	ndc
	1,294
	462

	Totala
	139,393
	[bookmark: _Hlk100744805]938,631
	[bookmark: _Hlk100745595]543,085

	Percentage, %
	36.7
	[bookmark: _Hlk100745060]32.5
	25.2

	
	
	
	

	AHs
	
	
	

	Naphthalene
	6,012
	4,843 
	5,771 

	Toluene
	6,879 
	3,559
	4,319

	o-Xylene
	6,099 
	2,358
	2,734

	Ehylbenzene
	4,923 
	2,030
	2,565

	1,2,4-Trimethylbenzene
	4,374 
	2,141
	2,222

	m-Xylene
	3,576 
	589 
	785

	Styrene
	3,304 
	1,144
	2,651

	Benzene
	2,726 
	1,031
	1,060

	p-Xylene
	2,613 
	1,393 
	1,772

	1-Ethyl-2-methylbenzene
	1,658 
	851 
	935

	1,3,5-Trimethylbenzene
	1,290 
	722 
	645

	1,2,3-Trimethylbenzene
	1,145 
	674 
	716

	1-Ethy-l-3-methylbenzene
	1,024 
	372
	480

	p-Diethylbenzene
	996 
	660
	793

	p-Ethyltoluene
	854 
	522
	507

	1,3-Diethylbenzene
	630 
	423
	486

	n-Propylbenzene
	565 
	340 
	363

	Cumene
	374 
	220 
	180

	Totala
	49,044
	[bookmark: _Hlk100745075][bookmark: _Hlk100745323]23,870 
	[bookmark: _Hlk100745642]28,984

	Percentage, % b
	12.9
	0.8
	1.3

	
	
	
	

	AIHs
	
	
	

	n-Dodecane
	5,468
	3,570
	4,822

	2,2,4-Trimethylpentane
	4,476
	1,990
	3,886

	3-Methyl pentane
	2,618
	467
	717

	Isopentane
	2,353
	nd
	nd

	Cyclohexane
	1,955
	652
	991

	2-Methyl-1,3-butadiene
	1,577
	1,653
	2,164

	Undecane
	1,564
	1,047
	1,247

	n-Octane
	1,201
	681
	747

	Heptane
	857
	1,199
	7,281

	Decane
	778
	676
	595

	n-Nonane
	762
	975
	592

	1-Pentene
	704
	nd
	1,465

	2-Methylhexane
	588
	287
	364

	Methyl cyclopentane
	287
	98
	173

	2,4-Dimethylpentane
	242
	1,230
	449

	Methyl cyclohexane
	221
	nd
	94

	3-Methylheptane
	113
	58
	77

	2,3-Dimethylpentane
	74
	nd
	nd

	3-Methylhexane
	nd
	2,990
	3,451

	Anti-2-pentene
	nd
	1,126
	535

	2,2-Dimethylbutane
	nd
	1,027
	1,064

	Methyl cyclopentane
	nd
	293
	nd

	2-Methylheptane
	nd
	187
	124

	3-Methylheptane
	nd
	58
	nd

	cis-2-Pentene
	nd
	nd
	734

	1-Hexene
	nd
	nd 
	4,973

	Totala
	25,840
	[bookmark: _Hlk100745333]20,608
	[bookmark: _Hlk100745655]29,284

	Percentage, %b
	6.8
	0.7
	1.4

	
	
	
	

	HHs
	
	
	

	1,2,4-Trichlorobenzene
	14,810 
	3,287
	3,636

	Chlorotoluene
	2,324 
	310
	344

	Vinyl chloride
	284 
	311
	58

	Chloroform
	264 
	nd
	nd

	1,1-Dichloroethylene
	nd
	851
	1,359

	cis-1,2-dichloroethylene
	nd
	543
	533

	trans-1,3-Dichloro-1-propylene
	nd
	280
	354

	anti-1,2-Dichloroethylene
	nd
	269
	397

	Totala
	17,682 
	[bookmark: _Hlk100745361]5,851
	[bookmark: _Hlk100745663]6,680

	Percentage, % b
	4.7
	0.2
	0.3

	
	
	
	

	T-total d
	374,190 
	2,888,725
	[bookmark: _Hlk100745538]2,152,934


a: Total yields of each type of VOCs; b: Percentage in each type of VOCs; c: nd: Not detected; d: T-total: Total yields of each type of food waste

Table S5 Aqueous VOCs in leachate
	VOSCs
	AHs
	HHs

	Dimethyl disulfide
	Naphthalene
	1,1,2,2-Tetrachloroethane

	Dimethyl sulfide
	1,2, 4-Trimethylbenzene
	Carbon chloride

	Butyl Mercaptan
	Styrene
	4-Chloropenene

	
	4-Isopropyltoluene
	2-Chloropenene

	
	m-Xylene
	Chloroform

	
	Butylbenzene
	1,2-Dichlorophylene

	
	1,3,5-Trimethylbenzene
	1,2,3-Trichlorobenzene

	
	p-Xylene
	1,2,4-Trichlorobenzene

	
	sec-Butylbenzene
	1,4-Dichlorophylene

	
	tert-Butylbenzene
	cis-1,3-Dichloropropene

	
	Cumene
	1,3-Dichlorophylene

	
	Toluene
	Bromoform

	
	Ethylbenzene
	1,1,1,2-Tetrachloroethane

	
	n-Propylbenzene
	Chlorodibromomethane

	
	Benzene
	


VOSCs: volatile organic sulfur compounds; AHs: aromatic hydrocarbons; HHs: halogenated hydrocarbon
Table S6 Alpha diversity and coverage indexes of cabbage, fish and mixture.
	Sample
	Time (days)
	Community richness
	Community diversity
	Coverage

	
	
	ACE
	Chao
	Shannon
	Simpson
	

	Cabbage
	1
	89.11
	86.50
	1.75
	0.33
	0.9995

	
	3
	133.54
	133.15
	2.48
	0.16
	0.9995

	
	5
	197.00
	181.00
	3.02
	0.08
	0.9990

	
	9
	225.46
	229.21
	3.36
	0.07
	0.9994

	
	15
	300.91
	302.00
	4.22
	0.03
	0.9996

	
	20
	378.02
	379.57
	4.17
	0.05
	0.9996

	
	42
	499.75
	498.63
	3.80
	0.09
	0.9977

	
	62
	531.86
	534.13
	4.33
	0.03
	0.998

	
	Average
	294.46
	293.02
	3.39
	0.11
	0.9991

	Fish
	1
	120.86
	112.50
	2.99
	0.08
	0.9994

	
	3
	144.13
	142.08
	2.96
	0.09
	0.9991

	
	5
	135.44
	154.25
	1.96
	0.32
	0.9991

	
	9
	139.44
	146.91
	2.13
	0.22
	0.9993

	
	15
	141.06
	147.10
	2.01
	0.26
	0.9992

	
	20
	92.70
	90.67
	1.41
	0.47
	0.9995

	
	42
	164.35
	162.07
	2.57
	0.13
	0.9989

	
	62
	140.78
	144.07
	2.14
	0.21
	0.9993

	
	Average
	134.85
	137.46
	2.27
	0.22
	0.9992

	Mix
	1
	112.98
	108.20
	2.34
	0.17
	0.9994

	
	3
	182.63
	199.33
	2.61
	0.17
	0.9991

	
	5
	202.99
	200.55
	3.05
	0.10
	0.9990

	
	9
	273.66
	284.27
	2.35
	0.22
	0.9986

	
	15
	254.61
	243.00
	2.52
	0.22
	0.9988

	
	20
	236.59
	241.00
	2.37
	0.27
	0.9987

	
	42
	383.40
	386.26
	3.44
	0.07
	0.9976

	
	62
	374.49
	377.53
	3.55
	0.07
	0.9983

	
	Average
	252.67
	255.02
	2.78
	0.16
	0.9987

	
	
	
	
	
	
	






Fig. S1 Principal component analysis of VOCs released from cabbage, fish and their mixture (Mix).




Fig. S2 Time-dependent changes of physicochemical properties (Temperature (A), pH (B), electrical conductivity (C), oxidation-reduction potential (D)) during the aerobic fermentation of cabbage, fish and their mixture (Mix).







Fig. S3 Principal component analysis of VOCs released from leachate of cabbage, fish and their mixture (Mix).






Fig. S4 Proportion of major VOSCs and AHs in cabbage (A, D), fish (B, E) and their mixture (Mix) (C, F) aerobic fermentation in leachate.




Fig. S5 Principal component analysis of VOCs in gaseous and aqueous phases released from cabbage, fish, their mixture (Mix). “Cabbage-A” represents VOCs in gaseous phase released from cooked food waste of cabbage, “Cabbage-L” represents VOCs in aqueous phase released from cooked food waste of cabbage. Other names have similar meanings.
 

[bookmark: _Hlk100773236][image: ]
Fig. S6 Relative abundances of 10 genera that showed significant differences between cabbage and fish (A), as well as between three groups (cabbage, fish and their mixture) (B). A one-way ANOVA was used to evaluate the significance of differences: *p < 0.05; **p < 0.01


[image: ]
[bookmark: _Hlk100778355][bookmark: OLE_LINK73][bookmark: _Hlk100606604]Fig. S7 Distance-based Redundancy Analysis (db-RDA) plot showing the relationship between bacterial flora and environmental factors as well as gaseous VOCs detected. The length of the arrows can represent the impact of environmental factors and gaseous VOCs on bacterial community. The longer the arrow is, the greater the impact of environmental factors and VOCs. Angle between arrows represents positive and negative correlation (acute angle: positive correlation; obtuse angle: negative correlation; right angle: no correlation).


[image: ]
Fig. S8 Spearman correlation analysis the relationship between relative abundance of top 20 genera and environmental factors (pH, temperature, electrical conductivity, oxidation-reduction potential) “*, **, ***” represent the 0.01≤p≤0.05, 0.001≤p≤0.01, and p≤0.001, respectively and correlation coefficient icon was on the right, the deeper the color, the greater the correlation.
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