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Abstract: [ Objective] To investigate the differences in fungal community structure and mycotoxin contamination during different shelf-life
stages of postharvest longan. [ Methods] Illumina MiSeq high-throughput sequencing technology was used to analyze the fungal diversity
of postharvest longan under room temperature storage (25 ‘C) and cold storage (4 ‘C ). Meanwhile, ultra-high-performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) was used to analyze the levels of 44 mycotoxins in longan samples to identify
potential toxin-related hazards. [ Results] With the extension of shelf life, the fungal diversity and richness of postharvest longan fruit under
room temperature storage showed a trend of first increasing and then decreasing, while under cold storage, it showed a trend of increasing,

then decreasing, and increasing again. At the genus level, Lasiodiplodia was the dominant genus during the early (1~2 d) and late (6~7 d)
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stages of room temperature storage, with relative abundances ranging from 77.55% to 99.46%. Under cold storage, Candida and

Torulaspora were dominant during the middle (10~18 d) and late (21~24 d) stages, with relative abundances of 78.22% and 12.62%,

respectively. Mycotoxin analysis showed that no mycotoxins were detected during either room temperature or cold storage. [ Conclusion ]

The pulp of postharvest longan exhibits a low risk of mycotoxin contamination under both room temperature and cold storage conditions.

Spoilage during the shelf life of longan fruit is mainly caused by infection with Lasiodiplodia. The extended shelf life under cold storage is

primarily due to the inhibited growth of Lasiodiplodia.

Keywords: longan; high-throughput sequencing; diversity; UPLC-MS/MS; mycotoxins
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Table 1 Information on the preparation of standard solutions for 44 mycotoxins

i 6 YR VR L/ R G2 & TR R L/

HE R ] 5k i /R Ak
(pg'mL ") 10 mL)/mL (ng-mL ")

REBHEE B, FB, 100 pg/mL 20.0 0.200 400
REEE B, FB, 100 pg/mL 20.0 0.200 400
R T % B, FB, 100 pg/mL 20.0 0.200 400
# & HE B, AFB, 100 pg/mL 10.0 0.050 50
W MEHER B, AFB, 3 mg/L 0.6 0.833 50
#IMTEHEEG, AFG, 3 mg/L 0.6 0.833 50
HMEERG, AFG, 3 mg/L 0.6 0.833 50
WMEREEM, AFM, 0.5 pg/mL 10.0 0.050 50
# i E M, AFM, 10 pg/mL 1.0 0.500 50
MR A OTA 1.9 pg/mL 10.0 0.100 100
MMEZB OTB 10 pg/mL 2.0 0.500 100
Mim&EEC OTC 0.5 mg 100.0 0.010 100
A% R o OT« 10 pg/mL 2.0 0.500 100
T 4R T e D R 0 DON 200 mg/L 40.0 0.100 400
ES 70Ny ik WAN P DOM 50 pg/mL 10.0 0.400 400
15- 0T 16 4605 )68 ke ) T s st 15-ADON 100 pg/mL 20.0 0.200 400
3- LTI AT T e ) A 3-ADON 100 pg/mL 20.0 0.200 400
TR T e D T B -3-A AR D3G 50 pg/mL 10.0 0.400 400
] TR x FuS-X 100 pg/mL 20.0 0.200 400
T-2HE T-2 5mg 100.0 0.020 200
HT-2# % HT-2 100 mg/L 10.0 0.200 200
REFER PAT 100 mg/L 8.065 0.496 400
FNiiE = SMC 1 mg 200.0 0.010 200
EHER CIT 1 mg 100.0 0.010 200
HEMR PCA 1 mg 100.0 0.020 200
fHRLHFEEM, VGM M, 1 mg 100.0 0.020 200
M TEN 100 pg/mL 20.0 0.100 200
21 32 it A0 T 1 12 TEA 100 pg/mL 20.0 0.100 200
A2 A0 T ALTL 99.9 pg/mL 20.0 0.100 200
A il 6 B I ALTE 10 pg/mL 2.0 1.000 200
A2l 76 1y £ T Tt AME 100 pg/mL 20.0 0.100 200
a-F KRR a-ZAL 1 mg 100.0 0.020 200
BT K T F-ZAL 1 mg 100.0 0.020 200
- K IR B I a-ZOL 1 mg 100.0 0.020 200
[~ K IR R A B-ZOL 1 mg 200.0 0.010 200
T oK A% B 0 ZAN 1 mg 100.0 0.020 200
TR S ZEN 50.29 mg/L 4.975 0.402 200
LFIAE S DAS 1 mg 200.0 0.010 200
ERIbLE WANR NEO 1 mg 200.0 0.010 200
R GLI 5 mg 100.0 0.020 200
TR IC ] Jé 1% CPA 5 mg 100.0 0.020 200
YT 75 B R VER 1 mg 200.0 0.010 200
SEREE A DA 100 pg/mL 10.0 0.200 200

GBI EB DB 100 pg/mL 10.0 0.200 200
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Table 2 Mass spectrum parameters of 44 mycotoxins

o REN MET FET Tilf Fit i il o R MR FET il 48 i EEE]

HE [a]/min  (m/z) (m/z) H/eV (%Y HE [6]/min ~ (m/z) (m/z) H/eV X
FB, 6.45  722.0  334.07/352.0 50/50 iE ||sMcC 7.44 3251 310.0'/281.1 32/50 iE
FB, 725 7063  336.2°/354.2 45/44 E | cIT 5.68  249.0  205.07/176.9 22/31 il
FB, 6.93 7064 336.2°/318.4 48/47 iIE | PCcA 1.96 171.0  125.17/153.1 17/12 ik
AFB, 535  313.0  241.07/269.0 47/40 I ||[VGM M, 6.65 526.1  508.07/355.3 14/26 iE
AFB, 5.06 3150 287.07/259.0 35/40 iE || TEN 6.53 4151 312.2"/256.1 23/45 iE
AFG, 473 329.0 243.17/311.0 35/30 i || TEA 5.43 196.0  112.0°/139.0 28/25 il
AFG, 473 331.1  313.07/245.0 32/40 iE  ||ALTL 6.31 256.9  214.87/146.9 35/42 il
AFM, 448  329.0 273.17/259.1 35/30 £ | ALTE 5.07 2912 202.97/248.0 43/34 il
AFM, 408  331.0 313.17/285.0 23/33 iF | AME 7.49 2708  255.97/228.0 30/38 7
OTA 7.34 4040  358.07/239.0 20/33 iIE  ||e-ZAL 6.96 3211 277.2/303.2 30/28 it
OTB 6.67 3700  205.07/187.0 28/48 E |p-ZAL 6.96 3211 277.27/303.2 30/28 il
OoTC 8.18  432.0 358.0°/239.0 25/36 F | e-zOL 7.13 319.1  275.1°/301.1 27/27 7
OTa 5.04 2550 167.07/211.0 33/20 fi | p-ZOL 7.12 319.1  275.1°/301.1 27/27 il
DON 135  297.0 249.2°/231.0 13/18 i ||zAN 7.12 319.1  275.1°/301.1 27/27 il
DOM 098  279.1 249.1°/231.1 14/22 i ||ZEN 724 317.1  174.9°273.1 30/27 it
15-ADON 347  339.0 137.0°/321.0 14/13 iIE | DAS 5.46 3842  307.07/107.0 14/25 iE
3-ADON 345  339.0  231.07/203.0 15/17 iIE ||NEO 209 4002  305.07/185.1 16/23 iE
D3G 122 503.1  427.1'/457.1 29/19 i ||GLI 5.33 327.0  245.0°/215.0 23/30 ik
FuS-X 1.88 3549  136.9/174.9 31/19 iE | CcPA 7.84 3350  154.07/180.0 —39/—35 fi
T-2 6.88 4892  327.27/387.1 29/29 iIE | VER 7.79 5343 392.17/360.0 18/33 iE
HT-2 630  447.1  345.1'/285.1 27/28 £ |DaA 7.07 578.4  465.3°/437.2 28/39 iE
PAT 1.08 1528  108.97/53.0 11/25 fi | DB 7.71 594.4  481.37/453.2 27/39 iE
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Figure 1 Extracted ion chromatogram of 44 mycotoxins
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Figure 2 Venn diagram of fungal communities
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Table 3  Alpha diversity analysis of fungal communities
b Shannon Simpson ACE Chaosl H ke Shannon Simpson ACE Chaosl =
, " Hi " , " ‘,

" $5 8 B R k% f58 f5 8 R B %
RT1 2.36 0.23 100.54 101.40 99.98 LT1 2.15 0.26 107.24 111.50 99.98
RT2 2.42 0.24 113.67 121.06 99.98 LTS 1.84 0.39 129.64 132.76 99.96
RT3 1.01 0.64 141.79 136.38 99.94 LT10 2.12 0.29 78.01 76.99 99.98
RT4 0.61 0.78 96.51 93.66 99.95 LTI15 2.04 0.26 54.45 54.25 99.99
RTS 0.49 0.82 48.72 51.04 99.98 LTI18 2.19 0.21 119.08 119.27 99.97
RT6 0.36 0.85 43.07 42.67 99.98 LT21 1.60 0.40 85.54 74.78 99.97
RT7 0.18 0.92 41.12 24.57 99.99 LT24 1.06 0.57 109.62 112.67 99.95
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Figure 3 Hierarchical analysis of sample fungal communities
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Figure 5 Fungal community composition at the genus level
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Figure 6 Clustering heat map of fungi species abundance at the genus level in samples
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