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Effect of thymol on fungal diversity of postharvest Fengtang plum

ZHANG Hao' WANG Rui' TIAN Yiming' MA Chao' MA Yuhud®

(1. Food Science and Engineering, Guiyang University, Guiyang, Guizhou 550005, China;
2. Guizhou Academy of Agricultural Sciences, Guiyang, Guizhou 550006, China)

Abstract: [ Objective] This study aimed to improve the prevention and control of postharvest diseases of Fengtang plum fruit. [ Methods]
The fruits were soaked in 200 pL/L thymol for 60 s and stored at (2.0-£0.5) °C. The decay rate, respiration intensity, firmness, 4° of pericarp
and flesh, and fungal community diversity were analyzed. [ Results] High-throughput sequencing indicated that the primary rot-causing
fungi on Fengtang plum fruits were Botrytis, Fusarium, Penicillium, and Alternaria. Thymol treatment reduced the diversity and abundance
of microbial communities on the surface of Fengtang plum fruits. It inhibited the proliferation of the four main pathogenic fungal genera
mentioned earlier and the increase in respiratory intensity of the fruits. Additionally, it delayed the decline in fruit firmness, 4#° of pericarp
and flesh, significantly reducing the rate of decay in Fengtang plum fruits, so that maintaining Fengtang plum fruits quality. [Conclusion]
Thymol treatment can effectively reduce the abundance and complexity of fungal community and inhibit the proliferation of related
pathogens during storage of plum fruit, thereby effectively maintain the quality of plum fruit after harvest.
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Figure 1

B 1
Effects of thymol treatment on fruit decay rate of

Fengtang plum in different orchards
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Figure 2 Effects of thymol treatment on respiration
intensity of Fengtang plum fruit in different

orchards
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Figure 3 Effects of thymol treatment on fruit firmness of

Fengtang plum in different orchards
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Figure 4 Effects of thymol treatment on 4° of pericarp and flesh of Fengtang plum in different orchards
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Table 1 Microbial diversity index of samples

20 5 Shannon $§ %% Simpson #§ %X Chaol 5 %k ACE 5% Coverage 5 54 /%
CK1-0d 8.16+0.08" 0.9940.00" 740.46+25.06" 740.94+25.06" 99.9740.00°
CK1-20d 7.7640.19° 0.984+0.01° 660.62+29.93" 660.04+29.17° 99.98+0.01°
CK1-40d 1.54+0.09¢ 0.3840.01° 50.4440.51¢ 50.55+1.84¢ 99.9940.01°
Thymol1-20 d 6.731+0.14° 0.8540.01° 567.01+53.35¢ 567.88+53.99 99.96+0.01°
Thymol1-40 d 0.2440.04° 0.0440.00° 24.91+2.67¢ 25.09+2.47¢ 99.98+0.01°
CK2-0d 8.4440.25 0.9840.01° 718.36+21.46" 719.26+19.61° 99.9740.02°
CK2-20d 7.3540.01° 0.97+0.00* 618.62+52.64° 619.36+51.54° 99.96+0.02°
CK2-40 d 5.2340.08° 0.994+0.01° 538.73+12.06° 539.15+13.99° 99.97+0.01°
Thymol2-20 d 2.56+0.14° 0.36-0.04° 280.65+15.69° 279.99+16.21¢ 99.95+0.04°
Thymol2-40 d 0.6440.10° 0.1740.01° 52.26+4.66° 52.70+4.97° 99.98+0.02°
CK3-0d 7.8940.07" 0.994+0.01° 696.28+37.78" 696.61+38.16" 99.98+0.01°
CK3-20d 5.67+0.24° 0.80--0.02° 506.45+37.37° 506.87+35.07° 99.96+0.03"
CK3-40d 5.2140.20° 0.6140.02° 429.19-47.44° 430.48449.94° 99.96+0.02°
Thymol3-20 d 2.9640.23¢ 0.5940.01° 320.66+5.41¢ 325.07+7.21¢ 99.9540.01°
Thymol3-40 d 2.5040.19° 0.4340.02¢ 33.36+3.27° 33.54+2.87° 99.9440.01°
CK4-0d 6.554+0.27" 0.9340.01° 576.82+12.16" 578.70+14.31" 99.9740.03"
CK4-20 d 3.4040.28° 0.5240.01° 428.01+24.37 423.96+24.43" 99.94+0.03*
CK4-40 d 1.504+0.12¢ 0.4340.01° 116.35+9.26° 112.666.11° 99.96+0.01°
Thymol4-20 d 0.50-+0.10¢ 0.08-0.00° 73.205.07¢ 74.35+2.98¢ 99.980.01°
Thymol4-40 d 0.1440.08° 0.0340.00° 30.99+2.81° 28.54+2.93° 99.98+0.01°
CK5-0d 6.5440.02" 0.9640.00" 585.92+2.20° 586.18+3.87° 99.9740.02°
CK5-20d 4.284-0.12° 0.66+0.04° 405.53+32.59° 407.19+32.26° 99.96+0.02°
CK5-40 d 2.4940.18° 0.364+0.01¢ 148.37+11.65¢ 148.98+10.44° 99.97+0.02°
Thymol5-20 d 3.1840.56¢ 0.484+0.01° 351.67+23.94¢ 349.64+19.29¢ 99.96+0.00°
Thymol5-40 d 1.0440.04° 0.2540.01° 50.47+5.06° 51.67+2.78° 99.9740.02°

T R AN R 2 0] 7 B AN ) 67 22 7 35 (P<C0.05)

FETR T, 54 X7 A6 = B 12.08% F1 4.14% ., Bl
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Thymol5) At CK 4143 F % T 19.38%,28.27%, 6.83%,
6.89%,10.83% (P<C0.05) . & W] H 0L Wy b 2 g A 25040
T BT A AR X 2 B T PR R AR A K

SEE R SR ST 11 A T B A TR (5> 2.5% ) 43 A I
BLILIET 6(b) , 5 AN ] 7™ 4 1y e 1l 2 SR SR P00 40 (0 AR
PO JE A BT 25 5, CKI1L CK2, CK4 7 i 4 34 1 s A
Camarosporidiella, H: ¥ %} 3= B 43 51 N 9.15%, 7.75%,
6.63%, CK3 Il CK5 7 Hbu iy {It 44 11 s o 4 % 48 )& (Borrytis
sp.) , HAEXT T BE SR 510 6.07%,6.41%. Fifi 35 I 36 A 1] f1) 72
K TR 77 X RS2 B 4 48 (Botrytis sp.) AN = 1 74 i
TR AR . T 20 d i, R RS X CK 4 (CK,

CK2.CK3.,CK4.CKS5)H: i 1ty 7 4 7 J& (Borrytis sp.) AHXS F=
JE 4y R K 73.36%,73.54%,66.51%,70.44%,59.20% , F- 1
{847 68.61%; i 1 1L 7 b FHL O] A A 28040 ) AR G 2 B
T, Thymol 41 - ¥ {8}y 35.27%, 1 Ht CK 20 F ¥ (& ik
32.89%.

2.5.3 R 1 Aub HGT e AR A R S SR TR KT B £
PE KB B AR E MR R I A5 R (R 2)
F W, W % 10)R (Botrytis sp.) i )1 1 J& ( Fusarium sp.) \ &
% )& (Penicillium sp.) 4548 101 )& (Alternaria sp.) f£ CK
Thymol 28 i By 9l 5 11 o #& A~ 25k #2 7, CK Fl Thymol
EH HAR N = B 0 e 19 SO EL B R 1 49 90U (Botrytis sp.) .
It % 40 d B, A A 77 X CK 41 (CK1.,CK2,CK3,CK4,
CKS5)H t Thymol 2L B & 2 1 1) 3 %5 61 )& ( Botrytis sp.) 43
B 46.52%,30.68%,21.06%,26.23%, 11.06% , it 11 &
T 1y BE A3 2 1 46 4 408 (Botrytis sp.) BIAHXTEJE . ot
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Figure 5 Effects of thymol treatment on the composition of phylum and genus fungi on the surface of Fengtang plum in

different orchards
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Table 2 Changes in relative abundance of pathogenic fungi at the genus level %
24 51| W% 10 )8 (Botrytis sp.)  #it J1 18 )& (Fusarium sp.) 75 % )& (Penicillium sp.)  8E4% 1) (Alternaria sp.)
CK1-0d 4.20 5.53 5.36 3.91
CK1-20d 73.36 0.88 0.21 1.55
CK1-40d 98.17 0.67 0.00 0.29
Thymol1-20 d 15.18 4.32 4.09 3.66
Thymoll-40 d 51.65 2.04 2.00 1.40
CK2-0d 2.38 4.06 3.19 4.53
CK2-20d 73.54 1.25 1.09 1.36
CK2-40d 83.32 0.19 0.05 0.32
Thymol2-20 d 23.31 2.57 2.17 3.42
Thymol2-40 d 52.64 1.31 0.00 3.31
CK3-0d 6.07 4.00 2.19 3.88
CK3-20d 66.51 2.21 0.05 1.39
CK3-40d 85.80 0.23 0.04 0.31
Thymol3-20 d 44.21 3.78 1.09 1.78
Thymol3-40 d 64.74 1.26 0.56 1.36
CK4-0d 5.16 4.37 3.08 3.56
CK4-20d 70.44 1.98 1.10 1.44
CK4-40d 97.58 0.03 0.00 0.05
Thymol4-20 d 54.21 2.06 2.41 2.09
Thymol4-40 d 71.35 1.12 1.15 1.53
CK5-0d 6.41 3.82 4.06 4.92
CK5-20d 59.20 1.44 1.26 1.77
CK5-40d 97.83 0.00 0.04 0.04
Thymol5-20 d 41.69 0.98 0.25 1.53
Thymol5-40 d 86.77 0.04 0.01 0.06

&3 CKAMBXESZH
Table 3 Correlation analysis of CK group

Ei=R 7 JE s 2R i i SR Ez he A K R 187 Yo 3 Botrytis Fusarium Penicillium Alternaria
Ji R 1.00
i Jiz —0.74" 1.00
MR he —0.72° 0.95™ 1.00
JA e —0.81" 0.62 0.58 1.00
P10 3 28 0.72" —0.89" —0.94" —0.62 1.00
Botrytis 0.85" —0.72" —0.76" —0.76" 0.85™ 1.00
Fusarium —0.73" 0.93" 0.90" 0.65" —0.95" —0.83" 1.00
Penicillium —0.89" 0.68" 0.73" 0.69" —0.79" —0.87" 0.77" 1.00
Alternaria —0.78" 0.67" 0.817 0.66" —0.83" —0.837" 0.77"" 0.90” 1.00

T BEFEMSE(P<C0.05) 5 %% AL ik A (P<C0.01)
38 CHC SR TG 7 6 T A 94 5400728 Ml 8630 kT

%J:H 200 ;LL/L Eﬂiﬁ%/)’%{@ﬂ‘fﬁﬂ%‘ﬂlﬁ 3ANH 54 2%%562’%*&@1@([3526]%1%;&% ,5’5 ﬁ 5’%’}[‘[% 3INE
7 DK A 2R S S IR IR T (2.020.5) CARMETR L WFFE SN XY 84 28 2 SO I I Gt B rh 3 U LR R
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#Fz 4 Thymol AHEX S’
Table 4 Correlation analysis of Thymol group

EER 7R JB5 R i &g SRS he R he INF: 187 33 2% Botrytis Fusarium Penicillium Alternaria
L ESES 1.00
i Jiz —0.23 1.00
SMRE he —0.55 0.60 1.00
B e —0.78" 0.32 0.48 1.00
W I 3 23 0.75" —0.54 —0.93" —0.71" 1.00
Botrytis 0.75" —0.45 —0.85" —0.78" 0.98" 1.00
Fusarium —0.75" 0.58 0.84" 0.76" —0.96" —0.96™ 1.00
Penicillium —0.69° 0.54 0.78" 0.72" —0.83" —0.82" 0.83" 1.00
Alternaria —0.80" 0.21 0.67° 0.83" —0.817 —0.817" 0.76" 0.82" 1.00

T BEFEAIR(P<0.05) 5% i FAH S (P<0.01),

$5 71 %5 10 )& (Botrytis sp.) Bt J] W J& (Fusarium sp.) .75 %
J&@ (Penicillium sp.) 55 4% 11 J& (Alternaria sp.) , Hov 45 %
16 Jm (Botrytis sp.) 2y W3 B Bt T A7 K il 35 T BUR B A
PP 3R o 85 O E SCRS e gia f h R AR
1 e ‘&ﬂlﬁ%ﬁ%’ﬁ?%i?@ﬁﬁ%ﬁ%ﬂiﬁﬁﬂ5#‘@,
Bﬁcﬁxﬁl?ﬂ]ﬁﬁﬂ*ﬁﬂéﬁﬁﬁlﬂﬁiﬁﬂ TR e A1 e i 2% R I

e, B LU A WA A R SR T AT Y I I R B L%ﬁﬂ%ﬁ
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