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Abstract: [Background] Anaerobic digestion is the main method for treating restaurant food waste in China.
Microorganism plays a crucial role in the anaerobic fermentation of restaurant food waste, however, there is
limited study on the microbial structure and biodiversity in this field. [Objective] This work is aiming at
providing scientific evidences for improving restaurant food waste treatment technologies and bio-resource
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recycling efficiency, by analyzing the microbial diversity and community structure for each processing unit.
[Methods] Three waste liquid samples from typical units of oil-water separation, anaerobic fermentation,
and residue dewatering were collected in a typical restaurant food waste treatment plant. The
high-throughput sequencing technology of 16S rRNA gene was applied to analyze the composition,
abundance, dominant microorganism, and their impacting factors. [Results] The microbial communities in
anaerobic fermentation and residue dewatering samples showed higher microbial diversity than those in
oil-water separation samples. At the phylum level, Firmicutes accounted for the highest proportion of 81.1%
in all samples, followed by Bacteroidetes and Chloroflexi, accounting for 15.81% and 4.59% respectively,
and at the genus level, Lactobacillus, Syntrophomonas, etc. had higher relative abundance. Several generic
microbes had both environmental and resource properties, e.g., Pseudomonas, which accounts for 32.67%
relative abundance in residue dewatering process, had the function of producing polyhydroxyalkanoates
(PHA) but contained few pathogenic or opportunistic pathogenic bacteria. The most significant impacting
factor of microbial diversity was pH, followed by the ammonia nitrogen content. [Conclusion]
Characteristics of microbial community structure and diversity in a typical restaurant food waste treatment
plant were found in this work, in addition, several recommendations for optimizing the treatment process and
promoting bio-resource recycling were put forward.

Keywords: Restaurant food waste, Anaerobic digestion, High-throughput sequencing, Community

structure, Microbial diversity

o Jok 2 FE ) B AR A AN JC 3 AR A BRYE T
FeJe FR I St g PR T+ I ORiE TR Z —, HEl
ZEESER 100 MEEBA A, e
PRI B RIRAL P TRE N, 2947 74.3% R R4
THALEOR , IZBORE O3 & R R A PR 3 5
FARV, BRI E SRR B A,
. LR LR 55, TEFAEFIR A A Y
AOPE T 48 ot b 38 mT ER AT AR S /N A BLYD
I H e T F A R EET SR, SRR AR SR
WM P TR . AL Y AR B A
B, SR EGE 1.0%-1.5%Y, SHUE RS
I F) 4 B RSAS Al 1, T 24 1 2 T S B R AL Y
FIFHRCR . A PR AR o 17 DR A A Ak B et 7
H B T OCHEVENT, MOCHERE KD, HEIELL s
B (Aspergillus puniceus)REA RLF i = B 1 & | &
JF B B, IRAR e et A R el AR R A
e TR BTG M, 3 P e = i TR, T 1 &
o3 W B R D7 T RE 6% 12 JE 8 A 1k AL o T R
(Chemical oxygen demand, COD)WJHEL, &4
Pt R AT, AT SR R P i TR 4
2, PEimE e A R T,

T O A T 2 BRI 85 A S 8 o s SR L

i AR e B e AR e R A SRR, H RUTZEIREE T AR
SR LA — Ao VR R A R AR R W BT U E
BEVR S5 43P, 30 T4 1 ¥ el BRI 35 U5
FIRHEA — @ MME, (FR 78 o] by R ek 2%
WO kPSR Biolog J7 40T T %
N #4545 N IB AT B B s e U TR i AR,
S5 L F W RN A8 A5 B B A W Rl R R R
WA R, (B —MAE R ER BRI HA
IR BEE ZrErE ., MR, kPSR S 9k
FEHE PCR (RT-PCR)H; A X4 5 b 3¢ PR PR AT Ak
JAMG AT G0 N T A FE e TR 1 AR b R A
T T8, S5 RPALEIR AN L R G N E A )
T A AR v, T T e TR A R R e
B FRAR T 70%—80% o 1) FH A5 14 466 J3E 2 Jsc v Uk
(PCR-DGGE)H A X4 Jiif 7 3 PR A8 HE A 2 2 vh Ak
A R 5 R BB S [B] (R AR AL AT o B, A SRR
HENETHR A AR AR R, il B S
WA, FRIRIIR AN AR RS M A R R R e .
48 Jof b R AR AL B AR I . DR AR . TR
WK EFEZA T EH0, WT&HRITi e .
ISR SRR AL, TR W AR A 2R &
B B, A I R 2 e 4 3 ) A B AR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2888 A 2 A

Microbiol. China

H R0 T 48 ot o7 4 Ak o 5 R P B A ) 2R
PEHTRERAN I, s 7 TR A 4R 5T AN 43 B il DA
Sh 4 5 IR 3 0 U 0 R ROCR AR HE R A 1 2 2 K
o ABFFEEET 16S rRNA KL w4 A,
SRSB4 JBT B e b PRS- T 25 BA 0 B 2k W D
R ZREPEAS (LA . IESA Y . e
JE B WA, IR 9T 5 W k2R ) TR ) 0% ik TR
T, R B I 3 AR T AR AL B T 2 4R iR 2
A
1 #REFE
1.1 HAREHIEHFRKIE

WEFT LB %5 5L 5 T e A8 et ) b 3,
KRR LB AR TS, HAMEES 150 t, T2
WREUE 1 R . BB S Wik . g ik
KRS EARYPRM R 73 85 )5 A TR D s HE
ARAEACRE RN 30 d, TR K S 3E1 T e 2 ht
B o AT B R W REVE IR AR T2
ML TETT AT AR A, 4K o ik
P PR ERE . TR MK BT kA T
FE(E 1), FRid A ST, S2 1S3, #SAES AN A b

B JE By
Restaurant food waste

KD E

Oil-water separation

Crushing sand removal

PREEUK T

« IR B IRAL A

Utilization of oil resources

Anaerobic digestion

A EVR G Y . BA T AR B S
ai, APbRIC R S#_#, BIMESLZSR 500 mL, R
FEMAR AR A EAMESS 30 min KEALER, SRAER
[E]2 2018 4F4 H o FRIIFEANTE 4 °C UIFHTRAFH] T3
fEAERRAGIE , HATA 80 °C VKA -7
1.2 EERXFIFLE

FEKETKFIIA 0.1 mL ¥AiRR); D-Jo/K
BRI 99.8%), LR RSERRHEARRA .
pH AL, EIECERHAAE A R AR 284
SR, R IRRMUER A BR A £L4My
JHEETE, REERAGFAIRABR AR BUCE
AAL, INARRIRAAUE A R A ]
1.3 #HEEAHERNE

KA pH AEIRSGNERE S pH i, bR
FHELHIT 51-1999)", MR SR 7R
P AR LN HEHT 636-2012)M), A&
RN R HHEHT 535-2000)1, 5
B i R B ARG A 5 (GBIT 20977-2007)17),
Erl R LA Y BT HE(HY 637-2012)1,
FEE SRR AYLRER(GB 5009.5-2016)", ¥

Separation of impurities such as plastics and fine sand

[ RERE TS ]-iﬂ\%@ﬁ%ﬁ%ﬁ

s

Biogas collection and purification

VRN VIN
Sedimentation and
dewatering of sludge

]-Wﬁ%ﬂ

Biogas residue treatment

B 1 BEHIRGE TZRERIES

- {5 Kb B

Sewage disposal

Figure 1 Process flow and sampling point of restaurant food waste treatment plant
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Note: 1: Unit of oil-water separation; 2: Anaerobic fermentation tank; 3: Residue dewatering pool.
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Table 1 Physicochemical characteristics of waste water
from different treatment units of restaurant food waste

EfEL

S1 S2 S3

Index
pH 5.23+0.48 9.11+0.65  9.52+0.59
S Total sugar 0.90+0.08 0.10+0.07  0.10+0.07
(g/100 g)
TEM Starch 0.899+0.040 0.884+0.030 0.855+0.040
(g/100 g)
& 15t Protein 1.84+0.23 245036  2.08+0.30
(g/100 g)
COD (g/L) 125.00+4.89  14.50£2.49  6.02+1.49
ZxEh i Total salt 18.50+£0.28  26.50+0.24  23.20+0.21
content (g/L)
ZAA, Ammonia 0.026+0.002 1.340+0.050 1.260+0.060
nitrogen (g/L)
A Total nitrogen 1.28+0.07 2.56+0.08  2.27+0.08
(€40
&l Oil content 1 680.00£65.75  86.80+£3.87 114.00+7.26
(mg/L)
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Table 2 Microbial diversity analysis of three samples
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Figure 2 Relative abundance of microorganism in fermentation broth of each unit at phylum level
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Figure 3 Relationship between species abundance and samples of microorganisms at genus level (circos)
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Figure 4 Evolutionary branch tree of microbial flora in different units
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Figure S Species relevance network at genus level of each units
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Figure 6 Effects of environmental factors on microbial community
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