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Abstract: Medicinal and edible Armeniacae Semen Amarum (ASA) is susceptible to fungal contamination
because it is rich in oil and other nutrients. In this study, the fungal community diversity in ASA samples was analyzed
based on a DNA metabarcoding technique to provide evidence for its safe use. Twelve batches of ASA samples
samples from four medicinal material markets and three processing approaches were collected. Total DNA was
extracted, the ITS2 sequences were amplified, and high-throughput sequencing was performed using the Illumina
MiSeq PE300 platform. The results show that Ascomycota was the most dominant fungus in ASA samples. The
predominant genus in sample SW1_P was Diutina, whereas the most predominant genus in the other samples was
Aspergillus. Three harmful fungi were identified, namely, Aspergillus flavus, Wallemia sebi, and Rhizopus arrhizus.
In addition, significant differences were observed in the relative abundance of Botryosphaeriales and Alternaria in
ASA samples from different collection sites. Meanwhile, there were significant differences in the relative abundance
of Hypocreales and Cladosporium in ASA samples from different processing approaches. In summary, the DNA
metabarcoding technique can effectively clarify the fungal community diversity and quickly detect potential toxigenic
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fungi in ASA samples, thus providing a warning for mycotoxin contamination.
Key words: Armeniacae Semen Amarum; DNA metabarcoding; high-throughput sequencing; fungal diversity;
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Table 1 Voucher information for the Armeniacae Semen Amarum
(ASA) samples in this study

\Voucher . . Collection Group Group
Collection site .
number time namel name?2
AG1 Anguo, Hebei 2020.09 AG /
AG2 Anguo, Hebei 2020.09 AG /
BZ1 Bozhou, Anhui 2020.09 BZ /
BZ2 Bozhou, Anhui 2020.09 BZ /
HH1 Chengdu, Sichuan 2020.09 HH /
HH2 Chengdu, Sichuan 2020.09 HH /
SW1_P Heze, Shandong 2020.09 SwW P
SW2_P Heze, Shandong 2020.09 SW P
SW1 C Heze, Shandong 2020.09 / C
SW2_C Heze, Shandong 2020.09 / C
SW1_S Heze, Shandong 2020.09 / S
SW2_S Heze, Shandong 2020.09 / S
DNAZER FREXZ5 g # ¥ 1= FF 4 T 15 mL B0
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5xFastPfu Buffer 4 pL, 2.5 mmol-L? dNTPs 2 uL, 1F %
] 5147%-0.8 L, FastPfu Polymerase 0.4 pL, BSA0.2 L,
8 DNAL0O ng, in ddH,0 #h &« PCRY I FE I T
95 °C 7% 14 3 min; 5 21T 35 M JE 3 (95 °CAZ 4 30 s,
55 °CiE k 30's, 72 °CHEAH 45 s); fiz J5 72 °CHEAH 10 min.
PCR 7= ¥ B 3 pL FH 2% Bt I b 6 J W ks U0, s
DNA %t iz a1 57 5 (Axygen 2 @], SE [E) U1k [\ 1
PCR P24, Tris-HCI % i ; 29% 35 5 B s vk K 0 . SR
[llumina MiSeq PE300 Il J7 - & % PCR 7= #) 3£ AT = 8
=T



FRAF A 4 2T DNA TR SR T HAR ) b 254435 15 A~ 22 1 5 18 2 FEPE AT 7T

© 2297 -

WIESH K Quantitative Insights into Microbial
Ecology (QIIME, version 1.9.1, http:/qiime.org) % 1
Xt W A5 1 fq FoHE kAT i 98 4 #0. R B UPARSE
(version 7.1, http:/drive5.com/uparse/) '3 - 97% () #H
LLEEAK P58 BT 7 4132847 OTU 3%, A H USEARCH
(version 8.1.1861, http://www.drive5.com/usearch/) %3z
Britr 1A, K RDP classifier I #7525 OTU AL %
FEIHEAT 43 255 40 T, BT UNITE 8.0 48 e 7t
(1A H B B FIFOKCHE R BE D AE B ZE T E bR
¥ 82 7 51 504 )% (International Nucleotide Sequence
Database, INSD), LA 100% J7 5 AH U Jy ks, 83 T3l
BLAST Xif &t = FE i 20 (19 OTU £ Rl K T (¥ 43 K AT 56
iIE. A mothurt™® kA7 7 B8 14 i & (rarefaction curve)
G307, FEH Venn B Gt ARl Jr A A LA AT OTU
¥ H . %H Chao 1.Ace.Shannon.Simpson $5 ¥k fiti it
TV 1) Alpha 2 FEVE . BT 2 A8 AR 23 4T (principal co-
ordinates analysis, PCoA) 5] I /N [F] A< 4 R AR AL
B 5 Z 041 (one-way ANOVA) LLEAS[A] 43 4H
it P SR VR ) AT AE AN 6] 73 FOK ST e T A7 35 1
Z. FIHRIES T RS E.

ER
1 EFCHhERSHEMIN

R G, SRR E BTS2 FE 51951 624~73 468
2%, ST AR 780 218 5%, 13 7 B FE DN 349 bp.
PR i 22 23 BT B HR BT R LT PAT T x it SRR
311 reads £ & 2 LARR SR R BETE 2 AR 0 (B 1),
HERAEE T OTU J&, 7F 12 38 A A A% i b 2L 3845 262
AN OTU. 44254 17 3 1 885 25 A2 & b 35 OTU

NA3AS, A OTU 4351 11.35.45 F1 54 . frifeith 2y
®AG
@8z
SHH
W
sw
71
AG BZ HH sw

Figure 2

M OTU Bl ik %, 1 4 £ 302544 17 4 FF i
1 OTU % i /b (K 28). 7ERIE T 5% EI M 11 3%
09 3 AN (3] 6 ) B A B b L AT OTU 45 4, Aty
OTU 4371l 565 F1 18 />. A& A - FE il b OTU $i
2%, M A RE S b OTU B & it /b (& 2b). T
Chao 1. Ace. Shannon. Simpson #& ¥ =K fifi i+ B 7% 1)
Alpha £ F£E, H b Chaol T Ace 5K s BLAE i o VR
& JZ, Shannon Il Simpson FH 3k s W EE 5 oh BV 2 #F
P o FE S SW1_S A SW2_P 4 5l B 5 #% & ) Chaol A1l
Ace FREL, WA E B B . A &b HHL Shannon 48 %4
I e H. Simpson f8 B A, YA 2 FEVE R (R 2).
F Bray-Curtis P 2§ % [ [f) PCoA 7 M It 45 R & 17,
T4 2 T I WA T e A AR A, (R — S R M
PIREA W0 2L B SE 9 AREL (1] Ba). ALl i 3024
T T 3 P USUSEA: A% v K [ 0 11 1) TP A AR 4 o 2L e
SEONAREL (1 3b).

160+ i Rarefaction curves
—BZ B
SW = e
1404 AG s E

s
E}
2
EIDO- e
S T
g s0
b
-
£ |
2 %
& |
404
201
To 10000 20000 30000 40000 50000 60000 70000 0000
Number of reads sampled

Figure 1 Rarefaction curves of OTUs for the ASA samples
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Venn diagram of OTUs in the ASA samples from different collection sites (a) and processing approaches (b)
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Figure3 PCoAplots based on Bray-Curtis distance matrix in the ASA samples from different collection sites (a) and processing approaches (b)

Table 2 Alpha diversity of the fungal community in the ASA
samples

Sample Chao 1 Ace Shannon Simpson
AG1 126.0625 164.4211 2.774092 0.209669
AG2 126.46154  169.2456 2.791664 0.13285

BZ1 111 111.4567 1.442746 0.394549
BZ2 129.66667  134.6739 2.766603 0.128466
HH1 110 110.208 3.283578 0.078958
HH2 139.75 135.1389 0.954026 0.707005
SW1_P 53.75 80.46433 1.799311 0.340399
SW2_pP 162.6 185.4233 2.801068 0.103319
SW1 C 91 92.79336 2.916722 0.096396
Sw2_C 121 126.8236 2.633112 0.208136

SW1_S 181.92857  166.4617 1.229421 0.477945
SW2_S 159.35294  163.1008 2.196557 0.226085
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Figure 4 Fungal composition of the ASA samples from different
collection sites at the phylum (a), genus (b), and OTU (c) levels
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Figure 5 Fungal composition of the ASA samples from different
processing approaches at the phylum (a), genus (b), and OTU (c)
levels
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Figure 6 Significant difference among the ASA samples from different collection sites at the order (a) and genus (b) levels. Statistical

analysis was performed by the one-way ANOVA method. “P < 0.05
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Figure 7 Significant difference among the ASA samples from
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different processing approaches at the order (a) and genus (b) levels.

Statistical analysis was performed by the one-way ANOVA method. P < 0.05
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