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1 MRERE
1.1 HRENEE
111 FEARHSE0N % B R A % T
KT, B LB AR AEAE R C AR A K
FRTT 5K il 55 24 P

E.ZN.A.® Soil DNA Kit DNA #4235 & ,
FE Omega 2~ 7l ; FastPfu Polymerase , Jb 50 45 4
EYHFARARAW
1.1.2 B BRBRIITTERE (Sdmonella en-
teritidis ,CGMCC21510) . £ M #T i (Pseudomonas
aeruginosa,GIM1.443) . K& (E. coli 299,
GIM1.299) | 4 v {5 ] % 3K 18 (Staphylococcus.au-
reus,CGMCC29213) . W% #¢ ZF {1 ¥ i (Bacillus
cereus , BRCC-MP-RTP3-B033) . W& (Y1-
Y4) R T 8 IR 85 5 T MO A S
o
1.1.3 FENEHEER  ABI GeneAmp®9700 #!
PCR A%, & [ ABI A #] ;DYY-6C HLUKAL, Jb 5N
— £ W) B A BR 2 W sHiSeq 4000 SBS Kit
(300cycles) ,Illumina; Illumina MiSeq/NovaSeq 1=
WY, S AR EARHL AR A,
1.2 FHik
12,1 fEal@ s b4 R0 PR IBOR AR B K 154
g, LB 209 ¢ BHCAFHRIAH: 250 g, & T H 2
HEIE M, AROREHE 1601 $2BURE 65.4 °C . L1
PRBOR > 80l 45% , $RBUR A 32 h, T 80
W,40 kHz T #7752 HUS T 4 °C, 10 000 r/min 2.0
10 min, B F 35 W, 33 D800 R W 4R JE VR 2 1 ¢/mlL,
R TR RS AR RS Y R TR e (B2
AR AR SR IT 2 .
122 5 5T ARG PEAS I
1221 FIRELHl & SR A BPA HigR k.
EAWRS5.0g FRZE 3.0 g R 1.0 g 4
10 g BhUIE 20 g (HC il AR B I FE AN I3 )
1 000 mL 7&K

LB }igedk: MAK 10.0 g, BERHRH 50 ¢,
NaCl 5.0 g, Bt 20 g (TC i W AR 15 7% B2 A i 3t

JI§),1 000 mL 7&K .

PDA Bi3#3E . FREL 200 g i i 25 52 T 4% 2
A 1000 mL z£ 18 /K T &G in#& k30 min,
WO e b A o i OB

PR A 46 % 20 mL B 20 g (e i W AR 1 77
BEANMBEAR) TR BB T R I B 2 e A
ARG, PRI R H 2 =R 5 pH (E
7.0, 7% T 250 mL HEIE L, = 28 VKA .

G O A BRI K AT T R 2 AR R
i RUDT T IR S AT T B RE TR | 3 KA 5 R 1
FEOIR T 85 55 43 ) AR N 35 3R F 2 IR A
1222 5 BB W 5 /NI TR IR B2 (MLLC) i e M
REWE (MBC) Bl F -7 B AT AL PR
AH VL BRLAN BRI V&, 3 T A N 3% 3R W, 4B 37 C %
F% 12 h, B 28 CHi# 24 h, J##% 0D, =0.5,
TCR R TR L 1:1 000 FBeas F o FF B A R
i B4 FH o MIC W J5 1R R AL IR P47
1.2.2.3  EWECEESEY 00 A AL e

1) SPrEfbre e B AR e
AR B2 B T-AOC K 357 & (fl i) v i
B WA A SHTERE T (U/mL) = x x
Voge =V =34 xx, PUEMFE (%) = [Aw/AVC] x
100

2) DPPH-{HERAES M il )7 % 7E Zhang
SEUO-IEERY [ CHESR , DL 1 mg/mL 4E4E 2 C(VO) I
WA Ay B X B B SR Al 3 IR AT L TR PR3
3 DPPH 5 BRAE ST (%) = [1-(A 1=A,)/A ] x 100

3) FHBEWERGE W E KR
A AL P B, B AN 3 IREE TR
PR AT A BIEIERAE T (%) = [1-(A-A,)
/A 4]x100
123 RAEBFHFRTERM RO EE LA H 7E
R U AT D) B AR 38 YDA 50 ¢ 1Y
Hok g H .

1) FHAE BRER KB 525 VR T TE T R VL
B i e 53901 8 : 250,50, 1 pug/mL;

2) WU AL AR A B AN [ R B R VR T A
VS WAE S8 TR T HEAT M v b B, R G TR W 55
T PR 2 THT 579

3) WEZHAX A (0 ng/mL B A4 B 7K
HEATAR B ) 5
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4) KERCE T RE)T EE T, EF 4C
ESEIRAT 5

5) 4 AlES 0,1,3,5,7,9 KEUFE#EFT pH
. MAEEVEER A TVB-N FiE #i % TV C il
FE SORCE VR . pH E AT, AR 4 E Z AR fE GB
5009.237-2016 ¥ X5 4 AL it #E 4T pH (AR,
2R PERRPE A TVB-N R 00 , R 4 [ A5 fE GB
5009.228-2016 X5 % A #E i #E 47 TVB-N £
TG TVC Kl AR 4 B 5 1fE GB 4798.2—
2016 X5 AR UEAT TVC AT, BB PEM AR
I B ZE AR E GBIT 4798.2-2016 1 %t 4% P kL il ik
TTRCE VAN
1.2.4  RIRE WA BHER PR h i fE ) 2
FEPE S BT
1.2.4.1  SE5% R TR B 22 6 P D P A o A R

1) HICH KK SHE B 6 14 2 2R 1B B i ik
VWL, R AR T At R B R 50 pg/mL;

2) BT UK EE R B A, TG TR K 25 B 2R I
KIG e TG KA,

3) TEME TAE G W HICHE T AR IV B
RIS UIH  BE 2 3 g5

4) B EREERE P Pk 9 IS s B
PR FH IC A W5 57 R 4 T8 VR A 5 R 4 T 359 5 M 7

5) Pkt 9 PedhySphn HUE AR TG R I 25 O
V5 TC R K AE A TR 2% DX ST 0 1 R 25 10 R

6) WM RICE T R W HEIE S SR EH
R BB TR IR A (4 C) BG4 e
WS N Z1,21-2,721-3,72-1,72-2,72-3,
73-1,73-2,73-3; X WA 45 Jy . 74-1,74-2 , 74~
3,25-1,75-2,75-3,76-1,76-2,76-3;

7) A BITESE 1,3,5 REUFE, (fF Lk Xt BE 4
AR50 2 r A BT 0 S A PR B 3R HURE IF ], o fif
BRI E T OGS LR EOEY, Bl A
% 30 min, -80 CLEFEIM)
1.2.4.2 DNA fh#t ¥ EZNA® soil DNA kit
VLI BB TR L 4] DNA Hh4R , fH 19%89
By BT e P RS DAt B2 1 6 D 40 DNA 1Y T i
f# ] NanoDrop2000 il 5 DNA ¥ B f4li i, H5 4
an FE UK LR | R4 TR 51 IF 850 | MG 1 R
AT 19% 1) 3 R B 5 Jc P, K AG: D00 i 2 7y 2 A1 4] DNA
5 A, DU DNA MR FIZ0EE . Kl S804 E

(BB B S e J3E ot 7 B 1%, BB I Pl s
5 V/em, B} 18] : 20 min) .
1.2.4.3  PCR MM 7SO DL R 4RI
(1) DNA J9#EAR, 6 HIH%E 4 Barcode J¥ 81 (4 115 51
¥ 338 F (ACTCCTACGGGAGGCAGCAG) F1 T iji#
5] 806R (GGACTACHVGGGTWTCTAAT) X} 16Sr-
RNA 2 V3-V4 1] 25 X #E4T7 PCR 973 ,PCR %
BARZ N

20 WL WA & . SxFastPfu Buffer,4 uL, 2.5
mmol/l. dNTPs,2 wlL, Forward Primer(5 pmol/L),
0.8 pL, FastPfu Polymerase,0.4 pL, BSAO,2 plL,
Template DNA,10 ng, %k ddH,0,12.6 pL,

PIGFE P AR .95 CHULE 3 min, 27 PF
(95 CZEHE 305,55 CiB K 30,72 CHEAH 45 ),
SRJE 72 CRasE FEA 10 min, BeJ57E 10 CHEAT R
o BAREAR3AEE, [ —FEAR PCR ¥
T 5 5 T 2% 35U B I [T e PCR 74, AL
AxyPrep DNA Gel Extraction Kit #F 17 [71 it ) 4
aifl, 2lifb)Eik B AR Y BE G B BR A
FIH Miseq PE300 -4 ZE4710 %
1.24.4 & 5 Wy s o o ] fastp 1
(https: //github.com/OpenGene/fastp , version 0.19.6)
WA X X s B 4G W e e A O AT B, fdlE
FLASH ™ (http ://www.cbch.umd.edu/software/flash,
version 1.2.11) A HEAT BEHE . 1) i JE reads B #F
JEAE 20 DAR B, B 50 bp B9 L1, AR
7N RS2 AR T 20, N AT IR 802 e
ik 3, 1 98 B S5 50 bp DA R A9 reads, &% N
I Y reads;2) #4E PE reads 2 [B] Y overlap ¢
2 W K reads PR (merge) i — 257 91, e /)
overlap K J&4 10 bp;3) HFHE/FIIH overlap X 72
VFR R KA HL RN 0.2, A FF A F S 4) 4R
575 B B W 08 barcode A5 X 40L&, FE 1
#7577 1], barcode SVFHIHEECEC R 0, B K514
FETCECH 2, {8 1 UPARSE!S (http ; //drive5.com/
uparse/version 7.1), M4 97% AR AL BE X ot 45 PF
2 5 04 1y 8] 32 47 45 /F 43 26 B 98 OTU (Operational
taxonomic unit) RIEIHHIBR A, AT IR EIH
A PR BE X I 42 Alpha Z2 FEVEFIT Beta Z2FEPEEL
P o BISE 0, R BT AT AR AS P 51 A8 d AR AR dih
V- dh IR, B REARY - 25 908 55 (Goods



412 hoE N % R 2024 4E55 9 )
coverage) 51 ik 99% , F|H RDP classifier™ £1 X E#E9 MIC 1 MBC
(http ://rdp.cme.msu.edu/version 2.11) L& Xf Silva Table 1 MIC and MBC for the tested sirains
KO (vI38) HEAT OTU W Fh 4y 225 B, A5 ik A MIC/(mg/mL)  MBC/(mg/mL)
B K 0%, IR R YR 5326 KF T Ge it A AT 125 125
FEAS A BTS20, i PICRUSI2! (version 2.2.0) EFERHHA 0.625 1.25
AT #EAT 16S REFI 43 #T AT RATE 1.25 1.25
1245 ittt R A mothur ™K 4 (http . // VRS ARRN | 1.25 2.5
www.mothur.org/wiki/Calculators) 175 Alpha £ ¥ SF AT 25 25
P, Size"(http://huttenhower.sph.harvard.edu/LEfSe ) B I B A 0.625 1.25
i 5 AN ) 2L 6] DA T 30 Ji A1 = B 5 22 e 1 4 BEE Y1 0.625 1.25
Kt B Y2 1.25 1.25
BB Y3 0.625 1.25
2 HR5WR B Y4 1.25 25
21 s/MIERE (MIC)f&/NREIRE (MBC) EXxAEE 0.625 0.625
2 S R 1Y) MIC A MBC &5 R L3 1, BREE 125 125

S T T B (b R ) 00 B TS PR R R, T R
AR BRI O < R 7 B > TR B B B =
<o B 00 2 K R =R AT B = I R 28 AT R =45 R
HESHM AR IRE =S IAT 1 . 2B KIRPE
700 X 240 B A L TR 3 A R A AR, AR A
17 JE5 790 By R AR R, R AR A2 45 9 S ) A4 B A A
R P AW AT, R A D BT T R Y R4
KR

22 SWAIEMmENEE T

M 2 IS BRI R I S AL
FALPEARBRIEF, IS VC %X DPPH
FOE RV B B ig T 2 il o 95.3% i
73.1%,16 921.2 U/mL, 5 R 445 & C Btk
RE 14230, R WIRTAE 8 A e Ak Rl H

®2 mELMEEE
Table 2 Antioxidant properties
# K st B WA H_mh %A% C
DPPH # & %/% 62.1 78.6 82.1 95.3 97.55
B WA R EI% 50.2 49.3 67.55 73.1 92.1
B AALEE A /(U/mL) 54513 6141.2 9921.2 16 921.2 17 012.2

2.3 HEAREENREEITMN

BB DA AR 35 T B0 T 10° CFU/g Wk i IR 7
10*~10° CFU/g £ it A K T 10° CFU/g, TVB-N {H
BL/NT 1.5 mg/10 g K& /N T 0.2 mg/10 g, 22 o
KT 0.2 mg/10 g, pH {1 5.8~6.2 Z ], R ff A
1E 6.3~6.6 Z 1) B KT 6.7%, i RIE &
B 65 700 4k BB PR 21 5 s (A AT B VE R B0 B,
TVBN {E T4 . pH (HHEAT 2 WPFI, 452 (14l
55 3 RAE TVC 2T HI W R 28 BT A, BB IR R A
A 3 ARG, 48 TVC JZ 1 0~5 d #BAL T35 6 1A
ARAS L5 d DUF #EAKSEER ZE5S 9 K TVC JZ 1 IR
b T ARAR BORAS , SR WIHA BF 30 TR T A

1 B B S AE TVC W Tk 2 A0 31 5% I 7 TVB-N
JETE F AN RV R T B S A R R I 7R A IR
P09 d Hp R v AR R UM g T, (H3
TN, Foe 2R H LR35 307 fF TR 14 KT T 28 L AL 7
55 3 K TVB-N fHik )48 7 R K-, W7 R A8
pH (B2 25 (L AESR 3 R HIWT A8 BRI, Ab B2
ShEr R RRES, H pH A AR b R A5 B ek A
O, 5 FT AL IR B AT 06 PR v B S R 2 7R A TR
15 s R pH A, MR B RIFEA ™
A A B 0 B W A AR B (B DR L T DA
Baf DL pH AF 0 7 PR 28 000 5 S AN R

B P T v R RE A Sy 1B PR 2R B 5
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AR o 38 S X A7 A IR 0~9 d (9 3% PR RE A S
BEREPEAN LSRR, BB A 2l S R A AT fi
W1 5~6 d, Kt A7 R I 1E) A3 0, 1A AR S AN I
R AR DA AR AR R AT ) 2 W PR 2R T o

— AT, LR S A A I ] S 2 AR OC Y
M FEAR o AN B — [0 i b A RE TR 22 4% Y
WS A O B AR SR R . R
ZAR bR Rl B PE O 1R F 0k 42 T ML PEAN 5 1A A

EXT I 0 7 40 1 PR TG Y v X 4 T LA R FE B B EM I L,
i 7 —-— /m
11 —a— 0 pg/mL T4F —.— Eéﬁi/’mi
10f P = éo"ﬁg}h 72 | 32 35 gL
9F \Wi 18] =w— 250 pg/mL
= 8 #s
5 7t £ 4
=5 6 H E
| st RS 3
B2 e ¥ 2
& 3 B>
2F =
1 -
o . ... . | S
0 1 3 5 7 9 0 1 3 5 7 9
15 5% B[] 3 7 1] 1% 5% s} (1]
Culture/d Culture/d Culture/d
(a) (h) (c)
Bl 1 SERREESN

Fig.1 Pork freshness test

2.4 DNARES PCR # i

3 A ST i 24 7 S A 2 AL B G o S A R
A5 3 ATCEE K A FEAEA BT HE DNA 5t vk 5 0
17.1~68.02 ng/pL, ODssansonn H 1.58~1.89, 0D sg2s00m

A 0.74~1.63 . PCR ¥ 825 AN 2 fron , 6 ANFE i
PCR 749 H B9 & K/NIEWG W B A, A BN k4T
T = AR

E 2 16SRNA V3-V4 X PCR # & 7™=4)
Fig.2 PCR product of V3-V4 region of 16SRAN

2.5 17 Alpha SHMERHREHE S

FIF Mlumina & 38 & 07 H AR, L3R 232
082 2% JEUR 7 41, B %0 69 624 600 4~ Ak ¥ 51
FE XL 7 50 o 5 P2 R AE A TR 16S V3-V4 X 3k
A 210 190 A RUT N, A K h 410~440
bp o $4-3X LE 754 97 %11 )5 5 AR LR iE 47 3R 25, I
FS B E X B i S (N Sk AR R 81 (1) OTU Fl% i
INBEA R B AT A JE L, SRR B A ST A
158 058 4%, ARUTHIHLER AN 35 4~ OTU, 43251
RGN 1AL AR 4T, 4084 H
17 48,21 A& ,30 4 F,

Alpha ZHE AT LSRR R 8 B i AE 9 2
FEPEFNRETE F 8 B AR5 Hr i1 Chao $5 #is
FEASTh W Fh & B2 ; Shannon 454 Simpson i 8%
BCHETE Y ZHEME . Alpha ZREPEFE B0 IR (3 3) 4K
P 275 T A FE AR Y coverage 1HI =99%, 2 B
Feidas TR TS, SRS 3 T & Chaol |
ACE WAL &5 3R, 21 72 73 FE s i ey
FREAMAWE ., 21 5 74 .75 76 MILHAEY +
JEAS AL B 2 . Shannon 1 Simpson $5%% Z1 2 77 7%
25 SRR I RE S U I AR e A TR B R
fb. LA b Alpha ZFEMEEECRW SHE B FE 1A & b
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U B UKEESE A Bl IR TE] 30, 8% DA TP el
Yy JE R 2 RS AT G I T 4 CHe B 4 AP,

UEW] SHF By J6 1A 2 75 4% P By i b H. o 3% 1

=4 B
R 5,

% 3 Alpha &5
Table 3 Alpha diversity analysis

A Chaol #54& ACE 384 Shannon #& %t Simpson & %k Coverage/%
71 34 34 2.16184 0.144218 1
72 325 36.058603 2.112372 0.188115 0.999869
73 32 32 1.611376 0.335174 1
74 33 33.260395 1.484217 0.42621 0.999956
75 31.5 32.044563 1.991294 0.201764 0.999912
76 48 45.486764 1.852086 0.193659 0.999737

PLZFEPESE A sobs (AL SE B WL 21 £ 4 Fil
BOH ) e hl R 4 by & 3 S5 2R AT BEE I
B B 3Gt Sk 1] P38 BEWIREAS 10 ¥ L
Pt G B, 2 ARG B R A D TR R,
TR BB ol B AT R — 28 =,

2.6 WMEAR T

261 FERBAYREIE AN BEAL RS,
X LEEF 7 9T % P AR FEAT 2R, JF &
B L X 21 i 4 44 F0 4R 1A P 41 1 OTU 1% B /)N
FEAJT SN AT 5, OTUs J3 5045 B X b
PEATTERE AT, BRASAE & T AU D AE A R 23 2
KAV b R 7 2H

Circos FEAR SR R, 0l DL M A4~ 5%
LR TAREAS I P S T 2B 18 L 3], ) P o S e 1 4%

40

35

@
3
T

N
&
T

n
S
T

@

Sobs index on OTU level

OTU /K F T 1Y Sobs #5 %t

02000 4000 6000 8000 70000 72000 74000 76000 76000 20000 22000 24000
T 7 91 4 ik
Number of Reads Sampled
3 6NHARMBEEMLE

Fig.3 The rarefaction curve of 6 samples

PeFA i i oA He ol .l B 4w g REAS Z1 TRk
ZHT = MR O R R E A SRR
FRECH , i 9o 21%,20% ,16% , 72 FHE4 Hi
SRR RO R AR R . PERRIC LW
J& , 5 B 36% ,15% ,13% ., 73 T HE4 i =1
AR A RS ERIRE RLWE , &
H 43R 55% ,13%,7.9% . 74 " HES B = B P #
RN R A A BRI R R G AN ST S | L
5350 64% ,9.3% ,9% .,

75 HHEA T = B R R R A R R 2R
FWHEE . FERRRE, 55k 35%,21%,
17% .76 THHE4 T — (0 00 2 T8 Fh Sk 4 LG A L A B
Mg KEFWEE, 5 a0k 25% ,20% ,
16% ., HULFEA 5P o0C R KR EFEIRE R &

Circos

B4 HAEYMXRE
Fig.4 Sample and species diagram
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2,62 JEAKFREEAR SN KL, it
o 3 N M, RS 21 AR L iR S R,
TR 56 21 5 F R AL 1 B 2 ) AL 35 i A e TR)
TEkAr, RS 1 K B E R A ST
B E SRR R (I He T o 3R 21.1%,
20.08% ) ; 55 3 I 4 45 2K 18 & 0 AR A B R (T o5
Fefh 31.53%) ; 45 5 It 2 5K 1 8 Ry A 34
J& (T 5 Lol 54.59% ), %t BELAAESE 1 KT, 3
EER VAR RS EEE (r  HBh 63.38%) 555 3
KENH S KuF, # % BR A 8 I 46 B AK 2) & L
24.45% AR B KFWREE R RE R
LT R i LA BTN 5 5 R AR BRI
PR JE (7 R 24.68%) , 5 B BRI TR S R A 2 BR
[l Rl 27 T 1 A 5 P e S U e e D
F AR ER G R, AR S AR bR SR T B 41
T A i S PR IR R IR TS R

FEOE R EEE o T A A g I |t
YRR | DR A B B TR 22 7 B AR T A R
85 2 A B ok R AR B P S R R R AR
1 RAJEEARN £ R 1.58% , 55 5 K AR WIAR R 3= B
K 16.46% , 34 02 A B, AT R R R N
i AR B4 R 12020 AR B TR 4 W B A X B R
3.36% , fifi 47 A AR =F BE RS & 20.5% , 188
BB A R L R A KRR R 1
BN S d Y S B R R S AT R
hi e 1 20.08% [ 3 1.64% , 2 P& 5 L
21.10% % 2] 7.13% , PEAR QAU 0.7%, 28
FREE M 13.02%8 5] 7.94%, 3T 5K O ff
WIRPE A o 25 om0 PRy (G T AR M B g AN
SlFEBR JE AN 2 R B R A O A 2
Wy, SHF Bl J65 14 3 0 By 65 V6 £ 23 Tl 1
3 PR E P A, DT B T K LR
EH

W SRR
W ESRE
W XERER
W RREER
W FHFER
WRLER
WV ERER
mizEm
W ERHER
KR
W HftER

1 1
0.0 0.2 0.4

1 1 )
0.6 0.8 1.0

AEX

Relative abundance
5 RBKFRE Bar
Fig.5 Community barplot analysis at Genus level

2.7 INEETI &3

B il B TR S ol A o i A iR AR U
XA it e AR A A AR Y B T A S0 £ T
Wi R B . SCEE ol i PICRUSE 2 B 168
marker gene 744 H 1Y copy EX H 152
SR 5 38 i B OTU XY greengene id, 345 O-
TU X B 9 COG %K & {5 B Ml KEGG  Ortholog
(KO)f&E B, 47 A IR 7L (COG) M mt #REE H 5

HEHAHEF 2 (KEGG) TIREERE
A5 AR Al 0 4t SR T T 3 2 A G R 4
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Table 4 Abundance of main metabolic pathways in KEGG database

Z AR R 71 72 73 74 75 76
Global and overview maps 9440 087.95 18 084 003.44 8594 306.34 19 929 986.56 14 762 123.97 10 277 453.99
Carbohydrate metabolism 2194 994.78 4866 689.85 4828485.6 5142924.06 3646562.23 2512259.28
Amino acid metabolism 1827 136.64 3312547.55 351522214 3740383.35 27904522 1999 302.52
Metabolism of cofactors and vitamins 993 084.58 1817035.29 1941038.68 2088 151.83 1561043.66 1091931.4
Energmetabolism 986 388.69 1820594.07 1897 801.87 2061579.81 1550143.67 1070 266.69
Membrane transport 1139773.56 1996 803.91 1692669.22 1806692.13 1432569.51 989 933.48
Translation 563 255.7 139225033 1406476.89 1486465.09 104181098 718916.71
Signal transduction 787456.76 1230 108.83 1170806.35 1246639.54 101367475 738 494.67
Nucleotide metabolism 587673.02 121752246 1198503.28 1273884.69 937839.11 649 382.78
Replication and repair 52757772 1200097.5 1200290.02 1264441.24 910 192.5 630 932.78

Bugbas HJ G811 I 43 M7 i 7 %of R 2H 2 A 4 4R
R 8 AR PR R 22 TG B P N AR B vE e
i 52 5 248 & BUAH 3G 4N T 70 % REZE 5 DY I Mt 7 v
FERERGI, S DR AR AR RN B 2% I P T B R
A, a0 2 A 2 T H e T R e M DR SR B, G
RITEB LR, RUIXPIEAREBURRE S b

o AT Xt AR A P 3 R BRI AN G T s o >4 i X
A B WO O (9 2 FU R 7 b, 280 KEGG T
B REATE B K B 3 1516 Bl , 2 5 3L
AT 6 R i o R (R A AT 25 AR Ik
5 P, ATt — 2 o A A T S R R AR
R G A B A A8 AL T R L T

*5 KEGGHEETEHmFEE

Table 5 Abundance of main enzyme in KEGG database

B 2 AR FEH M B 4 AR FEH A
DNA R & 8 120 103 F 4B 45 ATP B 120 117
DNA # 7% B 120 104 T AL A B 120 118
20 R BR Bl 120 105 B A L 2B 120 119
2RI R B (H+35 4532 ) 120 106 + — B Bk =Bk B AR B i 120 120
T K T AR BE 5T A By 120 107 R A B Be—IRNA 4B 120 121
B A R S A B 120 108 B 5 BE e BE—tIRNA 485 120 122
3-AAARBEA-[BLA BAA-F @ |1 R 5 120 109 5 DNA- W 3 4545 B ("% ob 45 1 1) 120 123
RNA & &8 120 110 N-acetylmuramoyl-L—alanine amidase 120 124
RNA fif 7% B 120 111 A% B R LR By 28 743
T BESLBR & B 120 112 Serine—type D—Ala—D—Ala carboxypeptidase 29 052
L BLA B a R ALER 120 113 H(+)—transporting two—sector ATPase 28 594
TR H IR 5% A Bl 120 114
kA IE B ATP B 120 115
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The Effects of Composite Spice Natural Preservatives on Pork Storage

He Jiao, Niu Mingfu", Zhang Gaiping, Guo Sainan
(School of Food and Bioengineering, Development and Utilization of Microbial Resources of Henan University of Science
and Technology, University—level Key Laboratory, Luoyang 471023, Henan)

Abstract Objective: Astragalus, yellow and cassia bark have good antibacterial activity and can be used as safe and
efficient natural preservatives after blending. This study aimed to explore the application effect of the compound extract on
pork preservative. Methods: The experiment evaluated the effect of antibacterial and antioxidant activity, combining the
evaluation of total colonies, TVBN value, pH value and sensory index, and tested the corrosion ability of the compound
of spices. At the same time, the 16S rRNA sequencing technology analyzed the microbial composition and diversity
changes of the adding group and the control group in the storage process of fresh pork, and comprehensively showed the
correlation between the microbial abundance changes of the adding system and the pork preservation (storage time). Re-
sults;: Compound natural preservative can prolong the shelf storage period of fresh pork by 5-6 days. Based on 16 Sr-
RNA gene sequencing analysis, 21 genera were identified. Pseudomonas, Acinetobacter and Myroides were the main mi-
croorganisms causing spoilage. It is found that the changes in the main metabolic pathway of natural storage fresh pork
are consistent with the changes of the dominant microorganism Kurthia, Myroides and Pseudomonas. During the 5 days
storage period of cold pork with compound natural preservatives, the proportion of the main spoilage genus Acinetobacter.
decreased from 20.08% to 1.64%, Pseudomonas from 21.10% to 7.13%, Kurthia increased by 0.7%, and Myroides de-
creased from 13.02% to 7.94%. Conclusion: The research has proved the superiority of natural compound preservative as
pork preservative, and laid a foundation for making full use of traditional spices to develop food preservative.

Keywords cinnamon; re—match; bacteria restraint; oxidation resistance; 16SrRNA



