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WE AMAARABIBRPIRBLIADSHMAABEEMNG TN, RASEZMNFERS R E O RLHER
b A # RNA A B ITSI R #4705, 4 R 2w AL 9T% 89 A0 B 5F 5 5 SE 47 T A 5 £ LA, 752 4 417,16 A4,
3ISAB,TIAM 98 AE T2 AF , AHBER LMY SHERERFE S AL H(F2_ Q)R &, MA LBt 4/7, LA
Byt F G R SR TS AR AR AL PG LR SE NN AT EAN A FEA 76.97%~
96.30% , £ F W 112 K 55 B 6 4o 3T B B 17,4835 F B 2.39%~77.50% ; F2 J& % £ | f) #5308 b & B 3T ) 46 33 42
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TR A TR AE ) SR T A 8 53 B 15 35 7 R A B Y
WA AR, BAERTFE T . AR i
¥ 3 ARAE A W 22 FE PR RN B U5 45 h B I 5% O 1
A U] Sk AL FRTa] DR b A A
W R AE AR, 0 BB 4 22 TR RN RE L 1Y
T I AR A0 S ey O
ARG AT I S T 2R R I AR AR W i AR A LA
GERRW] L WE 0~31 d B LR 2N BERE)E (Sac-
charomyces ) B 22 ) J& (Candida) , B Ié R 5521
TEWFIE IR H R K e 3R A ) 2 AR PRS0
B L, B FEARRE, DU
(Hanseniaspora) — #1  & Bf & (Zy-
gosacharomyces) , Fo b Hii 1 v 1 S A9 25
etk &R (89.5%,18.2% ,80.3% ) FIVN ith BE H )&
(9.7% ,60.6%,8.7%) b H i I LS i J . Wk i
GEERER KO R W REIMHRTEEDN
Mk At is i 3 R IL S B W10+
W ] (Ascomycota ) , 1M 75 fL 3% B B4 J& 7 1T, B B8R
WA EE B (Kodamaea) 1 K I A1 ZEBE R b
i E AL, T BB & (Sarocladium) 5 T 3b g 1)
& AR LA H R .
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Bk EHAT, MR AR K B R v R R
LT AR I A5 7 T RIS o AS R e
BRI WU R A SR R FEL R T LI rRVA
PRI TTST X, 878 Y0 M 2% I ok A v L TR 1 7 1Y)
LR, VT & VD e R L R & Fh, 0 s
W Tk e A = $E i =%

1 #REFEE
1.1 #HRSiFH

TR KR VD, BT A IR B #E-18 C
1 ORRAT

DNA il #2i #] & (FastDNA® Spin Kit for
Soil), 3 [ MP Biomedicals 2\ 7 ;Axygen Bio-
sciences AxyPrep DNA Gel Extraction Kit, 3%
Axygen /3 H) ;biowest agArose B fJE M, 75 PE A
biowest 2 ] ;FastPfu Polymerase DNA 2 & Jiff , bt
A B A YR By A7 BR A 7] s MiSeq Reagent
Kit v3 M7 3500 &, 5 [ lumina A .
12 EE5EE

QMZ-PBJ-11 Z IR Mt pL, 18 B 7L 35
(KORMES) 2 ; GHP-9160 F 7k =X 18 5 15 37 46 ,
g —fE R 2E AR AT PR A F] s DW-86L.158 A% i
UKAR, BN S8 B w5 A FR 28\ Eppendorf
5424R HE G RNB REONL, EESEARMEA
Quantus™ Fluorometer M Z BT, 52 [ 8 22
25 A ELx800 BEARAX , 3¢ FEA s AL 8% A PR A | 5
DYY-6C HLUKAL, JL 508 —{X4%) " ;ABI GeneAmp®
9700 % PCR 1%, 35 [E ABI 2 ) ; llumina Miseq 1
AL, 2 F Mumina B EHAF
1.3 Fik
1.3.1 FEffles AU B, ¥ A RESR S
RV, AATHALITHR , A 2.0 mL/kg 1)
Pectinex BEXXL Rl , 75 45 CF [l i 4 h=); 5%
J& VAR 22 21 °BrixP, T 22 CCH IR L B,

FEMCREE . 7 3 AW BLEATRE R CR S, AT
(F22_Q): & W 72 hy i (F22_7) . KB 624 h; )5
WI(F22_H) . & 1584 h, ARG 4R B
15 mL & F LT, E-80 C T RAEFEIIM,
1.3.2 HEWEBERC K S TEK Rl 4
°C,12 000 r/min .0 10 min Ji5 BUFE | HL3K 54 .

2%IENGHEIE , L 5 V/em, 15} 8] 20 min,

1.3.3  DNA #i#2 51 PCR #"# & DNA 2K ®
Wi BA A5 025 BRUEAT | i FH 1% 10 Bt B W 058 e v K A
I DNA 9 42 Bt &, fff Hl NanoDrop2000 I &
DNA e B R 2l B2 (i F ITST X747 31, %
F 51 ¥ ITSIF (5° = CTTGGTCATTTAGAGGAAG
TAA-3’ ) HIITS2R (5’ -GCTGCGTTCTTCATCGAT
GC-3")%t 16S rRNA EH#41T PCR ¥, ¥4
P UT .95 CHIAEPE 3 min, 30 NMEFR, SR)5 72
CRE AL 10 min™!, FieJ5 7 4 CLEAF, PCR I
I K 2 M .5 xFast Pfu Buffer 28 tl ¥ 4 pL,2.5
mmol/L. dNTPs 2 pL, EiE5I4 (5 wmol/L)0.8
wL, FH7F51 4% (5 wmol/L)0.8 wL,DNA R 4 fiff 0.4
pL, it DNA 10 ng, #M 2 2 20 pL, BHEA 3
ANEEP,

1.3.4 Ilumina Miseq Ml ¥ £ Miseq PE300
A, Ml R E BT A E R A
PR R AT HRAE

1.3.5 Hlaibst R RS AW EL R A
R 7 1Y [-Sanger £ 15 = F 15 (https://www.i—
sanger.com ) X =7 38 5 5 B AT AT . A A
FH Trimmomatic #4545 00 15 7 51 1 FLASH #1044
HEAT B FIPRE ; ARZL(E A UPARSE %44, RH
97% 1 AR AL BE X Y 91 54T OTU 2R 28 5 5 B 4k &
A28 4R IS ) RDP classifier X7 45 2% 7 40 oE 47 4 Ffp
Gy EREP B X B AE N 709%™, #£ 47 Unite
1) L DA SN 2 LE X R P BEATL RS 7 77 3 LA Al 2]
7 505 B AT R 2 AR 4, #4 E Rar-
efaction curve, YEFFE 9T%AHMLE 1 &K, FlH
mothur THEAR R BELIAE T 19 a-Z HE MR, 2R
JaH RiET T HAERP, R Kruskal-Wallis & il
50 PEAl R o 25 1 B S MK (P<0.05)
K H Circos—0.67-7 A4 HIAE Circos K,

2 ZHR55W
21 HIEBRKHIKEE

FH VD R 2% K BE W LI 16S rRNA PCR
P3G 7 Wy B R Bk L vk L (BT 1) T 3 AN R ERY
BUERET 9 MFEA H PCR &34 7™ 554 K/
TR 4R S P R0 B A AR AT 5 225K



UMmBEARRABIRET AR SHREAELEHN

269

TE: 1~3 AT F22_Q,4~6 Jh ] F22_7.,7~9 N5 H] F22_H,

2.2 MFEHARLHESH

X O ANFE ST R E WY, AR X
S ITSTF_ITS2R, iff 1 /53 2] 5L 4k 17 51045 B, 1l A 2R
A B B 300, W 73 K B S PE300, [ 46 1T 51 5
HR 1691062x2, BAkFEECHK 1018 019 324, i —
H AT IIE B R 1 s A RUF5EE N
1 691 062, A &40 HEEL H h 433 941 642, )7 51113

E 1 PCR ¥ #rikE K BE N 256 bp,  RIVD I 3R AR AL AL 7 41 IXC (8] Sy
Fig.1 PCR amplification electrophoresis 56 927~70 448 % , ¥ K X [A] & 236.85~258.95
bp,
1 MEERER
Table 1 Sequencing sample information
A A7 7 A BIE /b 3 K Z/bp 42 )7 51 K [bp

F22_Q_1 68 776 16 289 664 236.85 154
F22 Q2 69 070 16 470 955 238.47 143
F22_Q_3 69 352 16 692 588 240.69 140
F22.7_1 56 927 14 269 402 250.66 209
F22.7 2 70 448 17 325 604 245.93 154
22 7 3 69 440 16 964 861 244.31 175
F22 H_1 61982 16 050 235 258.95 251
F22 H 2 64 276 16 644 350 258.95 252
F22_H_3 61 896 16 028 047 258.95 253

23 M RESH ToFGE, U R A RO R S B, B 2 A KL

HH Sobs Fl Shannon #& i # & h £k >k 2 B AN
[Fi) 22 T T 3000 /0> 0 T 2% A [ 000 50 ) 1) L 7R 22
PR, il 2 K 3 s, B sobs T8 £ AT, 72/
T 40 000 B, Z MR8 O ALt 2 05 IF G

Pt R A DR A R S SRR R 2
>4 Shannon I, 11 £k B 28 1] - 30, 1d B 5 £ 4
BB ORI, I BE A S SO I R 1 R T A
R R R,

100 | 22
- i _ 20¢ 1
—_ e £ s F
2 80 o = &
3 - B
" = gn &8 L6
o 70 7 * 2
I 3 S 3 14 2
2 8 e S =
< & S g 12
Pzl / = 5o
~ <71/ T N0
% / e 143 3
B2 alf E
£ a0 S 08
- / P g0
= | = = —l— il (F22_Q)
N 30 lf - % 5 06
L= —1— i (P20 & = 221
= m = —2— L (F22.2)
= —2— el (F22_2) 04
5 20/ = —3— AL (F22_1)
—3— JEWI4L (F22_H) w
0 02
\ . . . : . . f
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BE AL A 35 i 00 A

The sequencing data amount of randomly samples
B 2 Sobs 15 # & # &

Fig.2 Rarefaction curves of Sobs index

AL kP 00 A

The sequencing data amount of randomly samples

B 3 Shannon 35 % % g &

Fig.3 Rarefaction curves of Shannon index
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24 a-ZBHEMESH

RIEFEA ) a—Z BRI BT 245 28 | RERE 13
VD IRTE 2R R U T IR A T AR T A v 1) Z2 AR M A
B ARE R 2 BE nT R D B R AN TR K 1 I A
FHEH Y Coverage [HITE 99.99% L) I, i izl Jy
TR % 58 4% RE 6 B 7 0 I 2% K W o e b EC T A b
2, RENS LI RO i b LR M S Y 22 R 1
F= BB B Shannon F8 40T LUF H#E T 431 1) 24
PRI O, 1248 BOBUR | 36 W1 B v EL TR 19 2 4
8 59 Simpson 45 05 Shannon & £ 7 ] —
H, WA ERE R 2R AR, R E AR R
Simpson & £l 55 & B W T U W ) 2 HE YRR 4

ORI, W GCAE P RE 3 1) Z2 RE PR BRI, A A
K EEVERE  Shannon 8 B0 T [, X 5 gk ELAEM
M 459 —5, Simpson 8 F0G& W T+ &, Ui & &
TR TA] A A R 3R TR A V% 1) 2 R P A
WiFEAIG . Ace $85UFN Chao 5 %50 B () 2 BE 75 11
B, MR 2 hEdR T DI B A 2 e
PR /D ( E BA UE B BE TR 09 F R B D
H s PR AT e 2 B A e R (R A R R T R
PRI, T BN R 04 R 2 %, R I TR
HEVR 0 48 FE M Z VA sl /b o n] e = A 8%
W TR E R Y PR WO FE, R EOR A A
FET, A3 7% 1) = 5 BE R AR TR R

R2 a-ZHEMEHE
Table 2 Table of a-diversity indexess

R & AR Shannon Simpson Ace Chao Coverage/%
F22_Q 1.97 0.19 89.18 88.11 100.00
¥22_7 1.40 0.39 55.32 70.50 99.99
F22_H 0.94 0.61 49.43 48.67 100.00

&l 4 m] 9 SRR RS 182 4> OTU, H
W F22_Q.F22_7 F22_H 551 & A OTU (40K
87,48,47 , HrP B AT 19 OTU 430 35,6,5, R
i OTU GeitAd 8 1 A4 417,16 40,35 4~
H,71 8,98 A&, 112 A Fh . b nr WL, B Vb
TRBE 2R Y B SR R, OTU B2 T RS Ui &k 1

@ nimal (F22.Q)
€ WM (F22.2)
® Ewa (F2 1)

F22.Z

g.i

3 [SE=

] 2

& &g 80

g 60

H .8 %

/\1;‘2-20.) 0 H

R F2 Q F2.7 F22_ H
Tz

B4 AEEZEBEMEHTER OTU FEE
Fig4 Venn diagram of fungus OTU during different

fermentation stages

R LR v S e A2 2%, R W E R R R 2
FEVETE B W AR . ROV 3 7E A AR A i A
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25 HmEITKFERABEHERS T

5 P 24 1K P b e 28 I R
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W £®ET) (Mucoromycota)
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g T
=111

L L . s L
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The abundance ratio of phylum level
5 IIKFEEEFELLA

Fig.5 The ratio of community abundance

P

of phylum level
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eV AR o A O K F RN T BR )5 FE A
hEEEATRE]. B @] (Mucoromycota)
DL K #H ¥ 1] (Basidiomycota) iX 3 17, 5 4 [
S AE RIS A C /N il T R B R D LR T Y
HA 3, Horb FREG ] g A IR 01 0 v S0 iy 4
XFARFTE T AR B LR 76.97%~96.30% , &
B B D8 & B R PR X S R 2.399%~77.50% ,
SE R SR I XA ] s 1 B AR R
FER 1.30%~23.01% , & K BERT AL 34 1], %
RS R B a1 AAR B, i
TR 2B FEAR A # 5
26 HmEEEEEBKTEHNSH

3 RUDBE R R R W R VR T EL TR AR
J& K B AR B, K T I I 25 A6 )& (Col-
letotrichum ) 0 26 XF 0 & J& , I 7 b ] R
30.64% , SR M FE RS K B B b % s 7 B R
s TR S e 0.81%, 2 b 2

0.69%; ZJa# HEE K LOIKI . LR )R
(Rhodotorula)22.84% , Hymenopleella 19.30% , %
& 18 J& (Alternaria)6.84% , B 2R B J& (Epicoccum)
5.18% , Y =% 15 %5 J& (Phomopsis )4.20% , A 73 25 11
W B 9 72 Bl B B (unclassified_f_Didymellaceae )
4.08% , HiEHE (Didymella)2.42% , 75 % 28
(Botrytis )1.06% , $it f 5 J& (Fusarium )0.61% , 5 5%
J& (Penicillium ) 0.24 % 1 #h % J& (Aspergillus )
0.04% ; & b MR 70 25 89 9 £} H (unclassi-
fied_o_Saccharomycetales ) >y 4 %5 {0 % & |, Fr 5
il Ry 58.06% , Z e BT & K LA 43 5l oy
w5 22 M % )& (Talaromyces )21.85% . J&, v 1 4k i £
W J& (Wickerhamomyces )5.70% ; % W 5 Wi & % )&
(Mucor) SN 4 XL HH R |, B L) 77.50%
ZJEMWIK R . SRR 7.91% B v DU L TR
& 6.25% ., LiGokE AV B R KEEL R, &
A5 TN ) A% A RN T R ) 2 R

R3S VREBEHAPERERKT LHMEHK

Table 3 The composition of fungi at genus level in sea buckthorn Jiaosu samples

A J% 2 AR 4 A 4 A8 2 2 %

F22_Q F22_7 F22_H
25 B (Mucor) 0.00 2.39 77.50
A4k 698 B (unclassified_o_Saccharomycetales ) 0.00 58.06 1.90
H] % 30 % (Colletotrichum) 30.64 0.81 0.69
21 B 4 )% (Rhodotorula) 22.84 1.24 0.11
< 2 W & )% (Talaromyces ) 0.05 21.85 0.05
Hymenopleella 19.30 0.58 0.80
R, S XA BEFF T % (Wickerhamomyces ) 0.00 5.70 6.25
ki % B (Fusarium) 0.61 1.91 7.91
Bk & F % (Phomopsis) 4.20 0.19 3.25
4k 4% 70 % (A lternaria) 6.84 0.20 0.24
M 5 & (Epicoccum) 5.18 0.30 0.20
4 %5 B (Penicillium) 0.24 4.24 0.21
Ao oy e oA A A (unclassified_{_Didymellaceae) 4.08 0.20 0.29
¥ 2%k B & (Didymella) 2.42 0.24 0.19
W & & (Aspergillus ) 0.04 1.85 0.21
# % 7% (Botrytis ) 1.06 0.00 0.00
H & (others) 2.49 0.24 0.17

27 EREERELSH

HY &1 6 V0 R I 3% L T Vi 4 R B IRT AT i
P A Ll R RS R W I 2, e & I i )
(F22_Q)—2&, Al 1 (F22_7) 5 )5 1 (F22_H)
—2, MEREHEERT IS M EREEE AT RN 3

2 BB R (LLEEREJR Hymenopleella 3£ 1% 16
J& AR B AR MR R R 2R
B S TR B R R Ry — 28 R RN R R
TG R T R B R IR — 2 B K I
B I A S ARV R X = B S T S T R
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IR SRR eR UV E PO S $ = N s 0] A Y S S 26 5 (0 0 VR AKOT  BRAGAEAS ] 2 M 25 S 0 b
wzzwm , Bos DU IR R SRR s WK T PR, 7EJRAKCE BXF 3 4R R R BER BL)
jmS MR EE N, WREEEERY TR W R I TR E 0 ) 22 A AT,
BT NEEE . R EWNEEE H ML R R X 3
28 VHMEBRIARABHMERAERFEERSW J& T8 3 HHFEA Z 8] A i3 2% 5+ (P<0.05) .

K M Kruskal -Wallis % F1 A 55 FAf 4 B =F B2

- AL (F22_Q)
- AL (F22.7)
152 7 (Collctotrichum) -5 AL (F22_H)
L8953 1 (Rhodowruk)

% K5 (Hymenopleella) EHME (Mucor)

3% M (Didymella)

2 2% (Phomopsis)

e LIIIIIIIII
-
o

©0.02732

PRI (Epicoccum) 7
.
RS TR ¢ ) kaxmin

LB M (Mucor) T

7 ified_o_!

R BB (Tolaromyced
BRI ENY £ 2 M (Wickerhamomyces)
WM (Fusarium) le+s
WBM (Peaicillum) l 5':*‘;
o+ N S S S
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o+ _—
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7 DHREBEAALABEETEREZREKRIE

Fig.7 Diversity test chart during sea buckthormn Jiaosu

ZLR¢ B} ( Rhodotorula) * 0.03899

F22.Q F22_H F227

E6 EEEKFHEENMHRE
Fig.6 Fungi community structure heatmap

of genus level

natural fermentation

29 HEMZEHMMKTE Circos E 5 #7

Circos FEAR S5 YR OC R B, —J7 il LA HAL
S T 2 L AT S — T A Sz e 5 AL S R A E
ANRVFEAS (F340) i i 43 A L9, fiy 141 8 AT 7
FhKAF I, 2R 43 25 14 i 4% 961 T (unclassified_g_Col-
letotrichum) A %2 % A 393 26 X5F 00 5 18 R, T o L 51)
H31% , HowwT b R A R £ B B

gL
‘\ B méﬁj’_&mwﬂm’

]

—r

(Rhodotorula_mucilaginosa) F1 Hymenopleella_sp , ‘?\ /'/I’ l/” “ mt"m'ﬁi'éew
FIF 7 49 5009 2391 19% 5 K e b 1ok 43 35 1 -;~~.\="'" 7
RNER P TR ST RN R S I ! eY N
58% Il 229 ; SR T 45 5 s 01, 2006 45 B 4 o PR -
H B S 75% , B 8 o S o, T 2 P R
T30 0 24 6 1 35 9325 0 5460 04 2 390 PR R A
SRR A, BRI L 6.9%., 1T FUL 1Y
UL, SRR T AR U T 2L I S S5 M 1 tYd L
ZREVE RS B Je ) i
3 T B8 HEEAKHEMMKTF Circos B

VRS2 AE AR S It A P B R 4 b Fig.8 The Circos map of fungi community structure

of species level
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ZREERCNE A, AR TERTI . TR IR Wk A
OTU #4351k 35,6 1 5, Ut BH Fifi 2 & I ) (] (1) ZE
o, —LE R AR W) 2 (8] 58 A AN TR TR 3 AR &R 3
I 17 R T A2 559 1) L T 2 Bk TR O Vb o I R LT
PRURE 9 =5 & B RN 2 R M 2 M BRI A T i 40, )
Fr A JE A xR, B ik 30.64% , bl
EREEIAT 1% 8 BRI,
K 2 Y 0.819% 15 1 0.69% ; & 1 rh W K 43
KR EERE 8 ds XL E , BT B
58.06% ; Mi 7 & B o 1, B %55 Ja W hy & %t £t 3 1
J& T 5 B 77.50% i DR SR ATE Y SR A
FORER B AR K B R v FL DA RE T 1) sl A B T AR
2 32 F AR, 7E KB 0,10,20,30 d B, 44
X B EL TR O BE AR AL BT L A3 S R
25.52%,18.84% ,38.97%,17.60% , 7& % 40 d F
50 d B 4s %O B Bl 8 T R (Membra-
nomyces ) , T 5 A9 53 51 4 34.42% ,23.59% , 1% %
1% 60 d B, 26 XA 34 B TR R I B e B o L 4 oy
89.83% , K % 60 d J& , 3% H G & hy BE B JE b i
NG R BE (Saccharomyces cerevisiae ) , 1X Ut B VD il
T 2 R M AL B R AE AR R R s 1, R
PRRTEE R R ZEAE X 5 Okada 55 MIAF 58 45 21
— 0, SR, 5 KBMG H AEER B 5 I 45 AN ]
IR M08 ) oy Ay SR I 2R R IR D UE W 2 R M
BRI, RER R R EES R, R BT LR
JE R EERE (92.16%) , bl 75 /% I B[] 7 B K | 1% B
W /D 5 2 0 T B D5 RRER I v R Y BR
WFT L1 B F R & I 3 R v sl A 4 P R T RS 15
i, BERE R BRI CD B R 4 O B R B JE 1
FEEHLEE30d /) 65.74%, FEIKEKEE 120d
1 29.39% ; [R) I, B 5% 52 397 30 % B & (Kazac hstani-
a) W FE LB 30d /Y 19.72%, ZBHiTHE 2
120 d 19 44.91% , 3% L85 AR 09 19 B J8 7% 722 hy 1
B RPN, DOE IR JE ) 3 A
R 30d WY 1435% , s 2 & 1% 120d 19 2547%
UEITLL R 2% H AR R B 5 ), LU VR 45
PR AT AR Ak, H TR B S 1) I 16 o 7 3
Ja& RO b B R, LR R A SR UL AR R
R B s AR R E RN, FEH
W REZ KA B ER | RESE CEEY
s, LA KA ) 6 2R 1) 1) AH B R & A=

AR B B A O AR IR TR ASZ A8 AN R 3R K
P A b B R WA AR, TR S 5 R
I SR Z R 56 2R R S Jm E RS DT 1

4 #ig

AHIESER ] il B HOR X T A AR T
(R0 B e 2R P BT A A5 0 S 2 R AT T 4y
Br. R4 OTUs 152 4 417,16 1~49,35 1~ H ,71
AR, 98 B, 112 A, ELTR RV 45 1 2 AR
AW AT (F22_Q) e, 2 )i B RE V4 Y
YiRhFE R R R R R T
() 2 XA SR T34 F R W T, AR B R
76.97%~96.30% , %5 I ]2 A& T J 101 0 46 %L
P X FEE N 2.39%~77.50% ; 16 J& K L,
DUEERNsp - AR R ORY I I RO oY)
30.64%, J B4 XL SR R O R 53 S B R
H M X 3 BN 58.06% , &5 8 b & i e 30 4 %f
B R AT R 77.50% ; B A & 1 By BE T
BHRF2_Q —2M F22_7 5 F22_H — 28 FEARTE
EHEE RSLMBELEE LR 3 R R Z [H]
HA 5125 7 (P<0.05) s TERIOK P B | & BE T
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Abstract In order to study the changes of sea buckthorn Jiaosu fungi and their community structure during natural fer-
mentation, the fungal TRNA gene ITSI region was analyzed by high—throughput sequencing technology. The results indi-
cated that 4 phyla, 16 classes, 35 orders, 71 families, 98 genera and 112 species were identified according to 97%
similarity of operational taxonomic units (OTUs). The fungal community structure diversity and richness in the early fer-
mentation stage (F22_Q) were the highest than those of the others. With the progress of fermentation, the species rich-
ness and diversity of fungal community showed a decreasing trend. At the level of fungal phylum, Ascomycota was the
dominant phyla in the F22_Q and middle stage (F22_7), and the relative abundance ranged from 76.97% to 96.30%,
Mucoromycota was absolute dominant phyla in the later stage (F22_H) and the relative abundance ranged from 2.39% to
77.50%. At the level of fungal genus, Colletotrichum was absolute dominant genus in the F22_Q and the relative abun-
dance was 30.64%, unclassified_o_Saccharomycetales was absolute dominant genus in the F22_7 and the relative abun-
dance was 58.06% , Mucor was absolute dominant genus in the F22_H and the relative abundance was 77.50%. The
three fermentation stages could be divided into two groups, the F22_Q was clustered into one group, the F22_7Z and the
F22 H were clustered into one group. The samples showed significant differences (P<0.05) among Mucor, unclassi-
fied_o_Saccharomycetales and Rhodotorula. At the level of fungal species, in the F22_Q, unclassified_g Colletotrichum
was absolute dominant species and the ratio was 31%. In the F22_7Z, unclassified_o_Saccharomycetales and unclassi-
fied_g_Talaromyces were the highest and the proportions were 58% and 22% respectively. In the F22_H, the proportion
of Mucor_circinelloides was the highest (up to 75%), which was the dominant position. The study provided strong sup-
port for the development of the dominant fungus community and the excavation of probiotics in the fermentation of sea
buckthorn Jiaosu.

Keywords sea buckthorn Jiaosu; natural fermentation; high throughput sequencing; fungal diversity; community struc-

ture



