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PTC200PCR %, 3% [ BIO-Rad 22 7] ;DYY-
8C HLIKAL , Jb 5 7S — {4 ;2xTaq PCR Master-
Mix (Tiangen Biotech Co., China);QIAquick %
[l ik 5 &, QIAGEN 2 ] ;HiSeq 2500 il /¥ %
4t ,Mlumina A w5 &% 5 ] & TruSeq® DNA
PCR-Free Sample Preparation Kit,Illumina 23 ],
1.2 RIEH R

A TR AT FRARE A R B 2 W 1 Y] i
BB A T A A BRA W, 2 b B2 25 K
P TE AR IR 1, AR O T R AL
fift, 21 M A B O 0 SR O AR B AR AL, 2
— Bl R RRE S T IE W Ik AT RS PR L
FAFA AN HERG X AR Py AP 2 R, R DR
SR MERR VRSB T IR
1.3 REH=E

i P JC 1 A 2 4 URE i 6 T, BT R AR AE AR 0,
K] CTAB IEAR UL i B DNA, RIS X it
EG1Y), FESIY RS Bk, #5417 PCR
PO = Wy kAT il | A — AR R
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Table 1 Sample information
%5 s A 4 Va2 IR B TR W2 38,4 PR
YO ZH M (Citrus reticulata cv. Chachiensis) IR A 2019.10.22 0
Y1 TR M ;R A 2019.10.22 1
Y2 VS iy ;A A 2019.10.22 2
Y3 FAM ;RAA 2019.10.22 3
Y4 R A A JAHA 2019.10.22 4
Y5 T M A JAHIA 2019.10.22 5
Y10 TR M ;R A 2019.10.22 10
Y15 FH M IR A 2019.10.22 15
Y30 T B A I AHA 2019.10.22 30

VP SCHE  EAT SCPR ARG, ARG B % 1) SC T T Tllumi-
na HiSeq 2500 il %,
1.4 HiE4IE

K H Mumina HiSeq 77 °F- 15 45 2 B3 reads
. PE Reads, P17 HF1215 2 5 46 F 5 20 Raw
Tags, F I 4GH 75 UE S 2L ¥ 51 Clean Tags,
PREAT L R A A, A5 B0 0T H TR S B A
#4 Effective Tags., ffi Hf UCLUST X} Tags 7€ 97%
(0 AR BLBE A R #E 47 2R 28 3RA3 OTUs, I % &4
OUT ZEATHRPyERE, [RIBEXT OTUs ¥E4T 3 B (Al-
pha ZFEVE LR 3 W5 4387

2
2.1

BR5SH

OUT & &5 R

i i QUME'™ (version 1.8.0) 4 iy U
CLUST X} Tags 7£ 97% 9 AH BL B 7K - R k47 B

2 KA OTU, 2 F Silva (41 7 ) Al UNITE ( &
W) 3 2B X OTU #4740 24 B . AN
SERRTT R & S G R S BB LR 2, Bk
WYy J@ K F B R o A DL IR 1R 2,

13 2 Rl Bl I A AR R A3 I, 078 45 45
PPy R 2 BIE B R A B 5 TR R R
TEW AR A PRI A B de v . I 1 A 50 7
“JE IR AN TR AE BR T Bk B2 A Y B AR R R
ARTR] SR AR XS 32 B K P 1 10 #9511
ifh 1 B J& (Hanseniaspora) . 19 1 1& J& (Wallemia) |
RS (Verticillium) W58 (Mortierella) B
22 1% 1} & (Candida) BABH & (Cladosporium ) |
J1 )& (Fusarium) W28 (Aspergillus ) .75 5% )&
(Penicillium) 51 T %5 # J& (Xeromyces ) , Herp A
61030 [ ) S A AE W AE A A AE , HAE XS 2
Hi 2R 9% AR 22 BBk T B s | it & s LA

R2 BEGMMMERKR

Table 2 The number of species in each class

- N mu
] A # ys G 2 A F ys i
YO 15 28 45 50 40 18 51 93 237 275
Y1 13 27 43 47 44 21 53 102 261 295
Y2 23 42 70 86 69 25 71 123 288 319
Y3 18 35 52 58 48 23 57 93 206 233
Y4 16 35 60 66 50 24 52 93 236 261
Y5 21 35 42 53 46 34 91 150 281 310
Y10 16 35 58 64 52 20 49 91 229 263
Y15 11 16 22 25 20 20 46 90 239 275
Y30 7 9 13 14 11 22 60 111 264 299
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Fig.1 Distribution of genus level species of fungi

LEHWER RN, hER S FHEREE
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MAEBR G, T 2 B JE AR T B AR R A
10 AF i AR X 2 5 5 L i 40%, 565 15 4180
{XAE I TE R Rl

HI 2R 2 A, )7 R B A 200 TR A% S5 4R ) e A A
HE Bl A R e K S 51 hn S5 b g
I AW R DI TR o A 2 A RIAR S
FREEIKF-H 10 00 240 1 i O A5 57 4 SR8 (Blawdi-
a) E R EAFHJE ([Eubacterium] hallii group) .
1174-901-12 . ¥Z 1§ J& (Pantoea) . #5 % B ¥ Jd 14
(Sphingomonas ) \FL¥F W J& (Lactobacillus ) % BR P&
J& (Streptococcus) . 73 ¥ 1 & (Alistipes ) . B YR H &
(Uncultured bacterium f Lachnospiraceae) . T8 8
BR W& J& ([Ruminococcus| torques group), H
1174-901-12 A7 76 T 5 4F W 7= 1 ) BR B, 22
R EIAF 4 4R R B rhoRE e 2 B2 5 ik 20%
DL b e 4R 0y J0A D A7 TE B T8 78 A [ 45 R
HIRE i T AR AE BAEIC AT 4 48 BAES A 1
2 RERNRPGER , ML AFERR 5 4E 10
4 15 4F DL K 30 4F B RE G A T R R O R
Fedr g #r, ST 4 AR RE AR O S R TR
s 2 L,

B2 @E“E"KEHTHSHE

Fig.2 Distribution of bacteria at the genus level

2.2 Alpha ZHFMESER

Alpha Z 4 (Alpha diversity ) 5 B ) J2& 5.4~
FE S AP = (richness ) X W) Fh Z2 61 (diversity)
Chaol 1 Ace 5 %Al & Py # =F 2 B0 W) R B i 1) 2
/b, Shannon F Simpson $& % 1] T~ i & ¥) Fh 2+
PE, SZRESEETE T A A A R 4] BE (Com-
munity evenness) FJEZM, AH R4 F 3= B A9 15 &0
T, BEIE AW F A RO, WU I 2 R
K, Shannon 8§ FUE # K, Simpson 5 ZUE#L /)N | 150
HIRE S A Z AR s, S Ah e STt T OTU
R Coverage , FUEE B R | U RE A o 4 o gl 0 14
(R ARE 23 B B T ST B S A M 3R AT i e Rl
WA Y i 245 S 5 AR T AR A TR A W B LS
T,

{# [l Mothur(version v.1.30) %4, X #E 54 Al-
pha ZHEPEFRECHATVEAL o % FF 5 Alpha ZHEPESR
BAHSHIN R 3 fros

13 3 T, A [ AR FRAE 1 L S A0 B Y
OUT % w5 R HI1E 0.999 LA I, FUIA UM 25 5
i A5 YA b S R ARE A v B 0 0 L SR O

Yidh £ E B DL ACE T8 8O PR F8 5 , £ FF
(1 & RN 8 Y10>Y1>Y4>Y2>Y3>Y0>
Y5>Y15>Y30 (E & );Y2>Y4>Y5>Y15 (Y30)>



284 OE A IR 2022 455 3 1)
&3 Alpha ZEMEHESITR
Table 3  Statistical table of Alpha diversity index
OTU ACE  Chaol Simpson Shannon Coverage|| OTU ACE  Chaol Simpson Shannon Coverage
YO 129 292 153 0.438 1.649 1.0 472 486 500 0.047  3.866  0.9999
Y1 110 529 163 0.696 1.033  0.9999 | 532 574 569 0.054 4393  0.9999
Y2 230 469 330 0.039 4275  0.9999 | 648 797 790 0.063  4.074  0.9998
Y3 176 329 210 0.052  4.070  0.9999 | 402 514 528 0.037  4.612  0.9998
Y4 192 478 336 0.049  4.065 0.9997 | 493 723 649 0.087 4204  0.9998
Y5 175 197 188 0.068  4.042  0.9999 | 550 618 575 0.031  5.070  0.9999
Y10 170 664 215 0.111 3360  0.9999 | 541 585 573 0.028 4967  0.9999
Y15 53 169 108 0.489 0918 1.0 591 601 603 0.019 4748  0.9999
Y30 38 52 50 0.451 0.915 1.0 594 601 599 0.037  4.735 1.0

Y10>Y1>Y3>YO(47E ), LA Chaol #5¥0IF-Hr ¥ %
FEE, SRR EEE E RN R Y4>Y2>
Y10>Y3>Y5>Y1>Y0>Y15>Y30 (E B );Y2>Y4>
Y15>Y30>Y5>Y105Y1>Y3>YO (4 ), 44 ACE
&5 Chaol FEEUM N EAR, H A MY Rh A1
AR R 2 2 4 4ERT 5 B, A FE
PR 34 4 = 6 B2 R R, Y I AR AR BR O 30 4RI
Fw AR BAR rR m REA 16 2 1/
10; 40 & B W) Fh 2R AUFE AR AR FR O 2 48 4 4E i F
R YA AE 10 AR DL E R E R SR
225/ RS R H T RRE

Y #h 2 K1 DL Simpson 45 8O PR 15 b, 45
FE & 2 FE PRI T 0 Y2>Y4>Y3>Y5>Y10>Y0>
Y30>Y15>Y1 (E#);Y15>Y10>Y5>Y3 (Y30)>
YO>Y1>Y2>Y4(4E ), Ph Shannon 8 5CH YEA 48
b, £ K 0 Z R E T A Y2>Y3>Y4>Y5>Y10>
YO>Y1>Y15>Y30(H ) ; Y5>Y10>Y15>Y30>Y3>
Y1>Y4>Y2>Y0 (407 ). Zi4 Simpson 5 £ 5
Shannon F& 8845, 76 W J 07 4 91 5 0
FEAE PR LT 10 4RI LR W) AP 2 R PR 22 BRI b
¥—2s, RUITBREAE S BRI S I AR AR
PR ELTR DL A PR S 8 th o T B B 1% A
BTEWAEAEBRAC R i i W b 2R PR, RISy
— PRI AT, 3R B A A B TR Y S T R R TP 4%
KMAFER AR Z T, BEiLE— A
D ESR S BRI = N7 B A Y W e A ]
O EESR

23 EWHNWER

i 1 3 B 5343 BT (Principal Component Anal-
ysis, PCA) J7 X [AFE 5 OUT 2H L4743 #r , JF
i RS T H2 6 PCA b &, 4558 0E 3.
Kl 4,

EIEN S S0 W s TS| B I 802 o |
KT 90%, R BL5T REAR 4 b AR FAE 5t b
HRETE (5 B, Hoh PC1 AT PC2 20 9 i B, T A [F)
FLTH BEVE 71.10%K1 26.84% 015 18 AR 32 i 243
BT &t S AR TR A7 1o T 7 T R R Rt Xl 40 oh 3
HHF 045 14 —4 A7 2 4F 3 4F 4 4E 5
A 10 4R —41 L IfE 15 4F 30 4o —4

P 20 BT 1) 2 43 43 BT PR RT AT, 1 B 22
KF 60% , Hrp PC1 F1 PC2 43 Bl B 1 A 6] 40 1
7 32.01% 0 28.63% 1915 B, , I~ o3 i o b
FHARL o 256 P K LA B A BT 45 38 AN TR ARBR 1)
PRECFEM AT U 4 26 I fE 1 4F 3 4F 5 4F (10
4E 15 4F 30 4E 28—, WfF 0 4F 2 4F 4 4E% N
—2%,

24 EHEBEESHEILE

BT ITS X i = 0 0 7 5 Bl Res A
OUT 43 #7 \Alpha 2 44 50 1 55 3 B 43 43 Bt 16 &5
RRW 9 ADNAFI AR AE R ) BR B R, ECR
(1)) Bl 2 0 = R AR S TR TR, AR
FEAERR g 2 48 3 4F 4 4F 5 4F 10 4E I P Fh S A
WHBZ B —Ehr, SR BR R 45 HH
BEIE A RIG I 2R BU, RIE R % Z 18 55 4 A A
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PCA - PCl vs PC2

PC2 7% 5 5T Hk{E

—Percent variation explained 26.84%
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PC1-Percent variation explained 71.10%
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Fig.3 PCA analysis of fungi
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Fig4 PCA analysis of bacteria
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Microbe Distribution on the Surface of Pericarpium Citri Reticulatae in Different Years

Chen Lin, Wu Bei, Chen Hongping, Wang Fu, Hu Yuan, Liu Youping"
(Pharmacy College, Chengdu University of Traditional Chinese Medicine, Key Laboratory of Standardization of Chinese
Herbal Medicine, Ministry of Education, Key Laboratory of Systematic Research of Distinctive Chinese Medicine in
Southwest China, Chengdu 611137)

Abstract Objective: To study the distribution characteristics of microorganisms on the surface of pericarpium citri reticu-
latae (PCR) stored in standard warehouses in different years. Method: High—throughput sequencing method was used to
sequence the sequence data of the PCR with the storage time of 0, 1, 2, 3, 4, 5, 10, 15 and 30 years. The distri-
bution characteristics of fungi and bacteria on the surface of PCR were analyzed by OUT analysis, alpha diversity analy-
sis and principal component analysis. Conclusion: The species richness of the nine samples with different storage time
increased first and then decreased. When the storage time was 2, 3, 4, 5 and 10 years, the number of species was
more and the homogeneity was better. The dominant bacteria in the first 10 years were mainly Penicillium and As-
pergillus. Different from fungi, the change trend of the number of bacteria species fluctuates greatly, but the change
range is small. The dominant bacteria were Sphingomonas, Lactobacillus, Cladosporium and Panthia. They are the domi-
nant bacteria with 0, 1, 2 and 4 years storage time respectively, and Rumen cocci with high relative abundance in
each year. Discussion: A model was established to judge the storage time of PCR according to the distribution character-
istics of fungi in different years.

Keywords standard warehouses; pericarpium citri reticulatae; bacteria; fungal; characteristics specie



