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Effect of Hydrogen Sulfide Fumigation on Cell Wall
and Disease of Postharvest Thompson Seedless Grape
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Abstract: In order to study the effect of hydrogen sulfide ( H,S) fumigation on the cell wall-related enzyme activities and gene
expression of post—harvest grape,the Thompson seedless of Turpan in Xinjiang was used as test material ,500 pL/L H,S was
used to fumigate the grapes every day for 5 times in all. After being placed at room temperature for 24 h, the grapes were
inoculated by aspergillus niger. Regular sampling and analysis were carried out to determine the cell wall - related enzyme
activities and gene expression of grape fruit. The results showed that 500 wL/L H,S fumigation could delay the decrease of
pectin content,B-1,3 glucanase activity and chitinase activity during the whole storage period.H,S could inhibit the increase of
the enlargement of diseased spots, disease index, pectinase activity and relative conductance as well.The expression of VoPR-4
and VoGLU genes and the early expression of VoCHT gene in grape fruit could be induced by H,S.It indicated that H,S
fumigation could protect the integrity of the cell wall and enhance its disease resistance, thus prolonging the storage and
transportation period of postharvest grapes.
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DELTA320 43 #rR-F  Mgie#—+6F) 240488 ( |
1) AR F]; SIM-F140ADL il vkl H AHA T H,
73 UV=2600 A5G T HAS B E; DW-861.626
80 CHBARIRVKFE 75 B M /R AR A &8 IR Al 5
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4N &) ; UVITEC Firereadear #t I )% 12 & 4t i [H
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1.23 WAIEMERKE URREEENE RAFRA]
VPR R B R R A 2 S PR AR R Rk L
k™ ATV PSR R HR I B 0.5 g BE S E TR
Hr, mHOIM A B (25 mL 95% ) , WHES ST 3K, % A
BELOLAE . BRI I 30 min, iNH B HE =R,
50> (8000 t/min 15 min) ,f8]35 W, AR DITEY) o
] HJ A 20 mL ZE487K , 78 50 C /K ¥ HACE: 30 min,
VR . FR B I B AR ,8000 r/min B0
15 min, ¥ FIEWE A 100 mL &P, /O B2EH
IKPEBEDLHE, B O e, e A S BRI P, InZ8 1K =
ZNRE, NPT S s o T SR R 1) B S - e i RORT
R )E, A EEBECENDLIEY T, I A 25 mL
0.5 mol/ LERBRVA L , 78 /K W i 1 h, 7K fifg 5 AR
e kR E], B S AT = = RS, 78 8000 r/min
2N B0 15 min, B EIE W A 100 mL 25 5
o R HEBKE R EZ2E ., VA RMAHE:1.0 mL
PEHOAZ 6.0 mL ¥R BRAR .0.2 mL 0.15% FRgE — 7, B35
W o MR HETE WR WO BEAR, 7 A o il £ 1 A AR N 19
U AR e B0, F A N S ST R R B g R
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HEARFEZEMA T E L. FE L BER, mylEy S m
A5 mL AR W IRECE M, T 4 °C i E 2 5
20 min, B85 B0 R WEE GBI B O .
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(pH5.5) ,0.5 mL 1% Z 5 ZLBERE RIS WK ,0.5 mL [iff
PRBGE AN 1.5 mL 3 ,5- “fHF KA IRIRT . SR )5 E
SRR A WRAE 540 nm 4bfY) OD {H . 24 22 g 1Y $2 B
Ty ISR B Bl , S AR R L4 : 1.5 mL 1% CMC ¥
#i,0.5 mLEGHE B, 1.5 mL 3,5 — "4 3L K 4% B ik
Flo BRJE I E SN IR A WFE 540 nm 4bf¥) OD {H . £F
Y 2R BEIE P DL/ B g e 5 FE (W) JRER 2H R 5
T 37 CAEAL IR TP 3L 2T 4 22 /K A B B3 TR 4 1) T e
B, B pg-h ™' -g™ FW,
1.2.5 B-1,3 FRyER LT REHSHEAM e g-1,3
H MBS B Mauch 281 ()07 18 i A ik sh . B-1.3
T SROVE B (I R < B R R AR FR DRy 250 WL VA R
0.5 mgRL i Z % .5 pmol P R 4N 2% vh W ( pHS.5) HI
50 web I iE A A 78 37 CAR YR 20 min J5, I AE
LT A i O

JUT R I A2 - 2 RE W el je 25 i Oy vk 4%
S LB R4 B v e B AR T P B O fR BCIR LT B R A
1 x 107" mol N— Z, B4 % B e g — 4~ JL T Jo 1t 735 2k
B (U),U=1x10" mol-s™'-g™' FW s,
12,6 FIXTHL SR E S BVFEE 19 I7 I
B K/ — SRR 60 g( £0.5 g), JLHE
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V212 h, FH SO TSR Py 5 SR 5 Wk K VAN
30 min B BERE, W E GBS RME P, X
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1.2.7  AHSCEEHE M IR T
1.2.7.1 #7285 5 RNA (FEH JoA% 175 45 4 23R4
L RNA (32 U Zhang el 3 Zou 221 w7
2L W
1.2.7.2 BB EE B B VKK I RNA - i 8 pl RNA
WM A 2 wL 6 x loading buffer, JB%), i A 1.0% B¢
REBEEERE T, AE 120 V,25 min 54 F %52 RNA {58
M,
1.2.7.3 G RNA A58 BRI B 1 wL RNA
M RE 50 %, BT AR & I E 4, 435000 2 RNA
FE 230 260 #1280 nm Ab (70 SGAE .
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1.2.7.4  55—4% cDNA (95K a BE 3 O #4521 1A
RNA A A , 4 FH RAR 23 71 119 “ TIANScript RT Kit”
R A R — 4 cDNAL Jrikan 1.

F1 RFERER

Table 1 Reverse transcription system
1 FEE(ul)
RNA & 4
Spure dNTPs Mixture (2.5 mmol/L each) 2
Oligo(dT) ;s Primer 2
Rnase Free ddH,0 6.5
5 X First—strand Buffer 4
RNase Inhibitor(40 U/pL) 0.5
M-MLV Reverse Transcriptase 1
Total 20

b.42 °C ) )W 50 min, 5 A 95 C /K 5 min 2% ||
o HE LS —4E cDNA T°-80 CIA7,
1.2.7.5  #%GPiin A S EE R cDNA F By Hg R
H DNAman 6.0 2 #it GeneBank 7 44 1 VwGLU .
VWCHT .VoPR—-4 B AR A ~p )7 4t 51 4, ik 1A
YA TG TSI ] DEPC—H, O i, #i
% 10 mmol/L,

PCR ¥ 4K £ Un5R 3

#£3 PCRYBRINIAR

Table 3 PCR amplification reaction system

1A A& (ul)
10 x Taq Buffer 4
dNTP(2.5 mmol/L each) 2
ddH, 0 15.75
Forward primer 0.5
Reverse primer 0.5
c¢DNA 2
Taq DNA Polymerase(2.5 U/pL) 0.25
Total 25

12.7.6  HIBIHOR G O Ak LIS
SRR 1045 IR SR AT 41T cDNA SR, FLIAS
LA FR L4 4

SORERS BEAL 3 AFAT 3 PRI AR R T
R 5E HUFARE A Cu AR, FI A3 AT 0 T 22 B
Actin W AN IFEL A X 227500

2 A REYURBPHCEE N 5|97 51

Table 2 Primer sequences of disease—{ree enzyme—related genes in grape

A Bk HFR S1¥)¥50(5'-3") RKRE(C)
o sy T Lemmaveoan 2
o e 07T Do,
T T w5
I R e
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Fig.1 Effect of H,S treatment on grape lesion diameter( A)and disease index(B)
T s SR ARE RN 1] T 22 57 B3 (P <0.05) , #x R B35 (P <0.01) o [ 2~[&16 [l

#*4  qPCR VIR AR
Table 4 gPCR reaction system

R A (pL)
FastStart Essential DNA Green Master 12.5
H,0 9.5
Forward primer 0.5
Reverse primer 0.5
cDNA 2
Total 25

1.3 HiELE

{5 F Sigma Plot 12.0 #A4AER], SPSS 19.5 gE47%%
Yy 2243 M7 I B FH Duncan ¥k AT ¥ME LR, P <
0.05 KRERBFE,P <001 FRZFKNE,

2 Z#REHW
21 HS4EMNEHRLFHREZTNHFEBREY
=41

aniE 1A BN, FE W R A v, H, S Ab B2l SRS
PG B AR AR AR T X RR AR 52, 7E 25 C 4 T I
WEREE 3 d, H,S AbFEZH F1 Xt B 2H 487 24 SR 92 1006 B B
4245514 11.0 F113.4 mm(P <0.05) . BLBH H,S &b
AT SR SR B YR, WniEl 1B R, FE R
HATR], 2 S S e IS P B2 AW LT, H,S 4b
BHAYIRIE 8 BOAA & AR T X B4 . 7E 25 C &4 Fit-
MK 6 d J5 ,H,S AbFHLH I F8 £ 0.79, B FE AL
FXTREZH Y 0.83 (P <0.05), ¥l H,S AbFHAEAE A
AN TS FE B0 LT . PTRERSE B H,S 4ERE T 40
JE iy se g, DT B 5 Ho ot o

0220,
0.20 {
Soasp M ; -
0
<"r1:[ o.16f AN /%5\\‘
R g g v £
E_J?’ﬁ 0.14L~ N+ s N
# 0.12
S 0.10
=2 g
0.08 cK
0.06 —>—500 uL/L H,S
0 1 2 3 4

JERE B 1 (%)

ISR H(d)

22 H,SRAEMBFERIABRERKMERKEE
EpA

TENJEIL B A, AT it B 1 TT L 7K A7 SR 1S R0 4T i
BEW) i, A ORI E S, SRR SR R R, R
SEERARI R, S H BRI IR B AR T B G, AT B ]
SRS AR Sl 2A AR, AN G AR P, 1S
Kb PRZH AT PE R S B A LR T IR, H, S Ab P4
B— R e R B REE 1 d, B S R IE SR R A
P N, FENE 3 d B, X REZE AN H,S AL v i
PRI AR IS B W AE . [RIEE, X B4 SR S v iy AT
VAR A i e H,S Ab R ZH =5 23.53% (P <0.05)
PR, H, S A $AT DL g Al s vk SR i i 7K i . i &
2B RJ I, [t A TS ) A A A 2 SR S v R SR A
HOBMARR S TR T RERA T X AR A SR
R, 287 28 SR S i SR & B A PR RS, T HLS Ab 3R
ZH AR5 AT 1T, e 2 TR S e D R s e R i, B
JE R REaS . RN R ], H, S A FE 4 TSR R
B & AR 24 T X BRAH  FEV 2 1~2 d B, HL,S 4b
FHZH 1) S S e 5 A S X BR AR ST Y 1.41 i 1.52
. UL H,S Ab B AT DL SE 28 46 25 S 52 e o A b s
S A b B0 R B, I H A FR R IR A, S K BT
i PV S 4 2 BT ST 45 R — 3
23 H,SHEVNEEHRLIRKE.FLEZMETEN
A

Fh & 3A AL, FE IR A, X e 2 S e T R
S ETHE TR S, T H,S Ab T8 20 55 i i
55

FEARRRRE . SARF I A B R A L i oF
035¢

e e
[ [
G S

o
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i t

0.15}

—=—500 uL/L H,S
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Fig2 Effect of H,S treatment on the content of soluble pectin( A)and raw pectin(B) in grape
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Fig3 Effect of H,S treatment on grape pectinase( A)and cellulase activities(B)
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Fig4 Effect of H,S treatment on grape GLU( A) activity and CHT ( B) activity

A . TEEE 2 d B, X A8 2 5% e il 0% Pl I
T, T H,S Ab B 2H Fl G P WSS B L B ) B 2H Bl
WP H,S AR FAH 1Y 3.21 f% (P <0.01) . FERAI
SRCEA ], H, S Ab 321 I il 7% T 4R IR F 4T IR 4, 3R
W] H,S AbHRAT L0 i) 78 285 L S 2R e g v P 09 B o

YL R B (Cx) TEAS [RIFP S IR 5L iy SR Ab o #2 vl
FHEARFIVER . BF9E & BUAE 75 Mg 25 L 5z fefb ot
TN . F 55 70T W B R e 20 R £ ) i 3
AL HERASC R TR TP R I, Cx 25 R i B R 5
BRA I S B I, oF HE s B Atk A R AR . an
&l 3B FrR  EHT 2 d, H,S Ab 3 20 21 4 32 il 6 AR
W TXTARZH (P <0.01) , Bl , X BB 2H 2T 4k 22 iy
WA B T, W OH,S A B A TS P G R R, I
TS 3 d o, XF AR RN H,S Ab B2 2T 4 22 i 7% e 4y
WA 2339.96 Fl 1095.02 wg-h™' - g™, X B8 2H g 9% P4
J2 H,S AbFHLH Y 2.14 % (P <0.01) . %5 5 d B}, H,S
A P2 2T 24 2R Tl 15 P ATD R T X BRZH, R HLS A3
Ko ] 28 AT Ak FE NS MR I E R B B . T RBSR
o T PR BB TR 2 7 4 JI RE OO i T8, — £ 4R YL A 25
B DI [95% fi 47 260 4 LR | 0 P R 48 B A0 B 7, i i A
HJER
2.4 H,S REXHEFHREB-1,3-FRHEMI/ILT R
FEE R R

B-1, 3 RBEEF(GLU) AL T BT (CHT) Gezk
FiPES S AT 2 M E T Y B— 1, 3R RPE AL T 5T, AT
AP T PR A IR S PE TR B, 7 L XA A i) =2 L i
F1 L W AA FTR FEICRECYIE], X RELH -1, 3 F
BN (GLU) 16 M AR b B FF . H,S Ab¥EZH GLU
TEVETERE R A5 1 d Gk 3 04 55.89 mol-s™ g™ i

SFHRLLAY 4.12 % (P <0.01) , b J5 H,S Zb¥4H GLU %
PR T [, 25055 35 WL EE 5 1, HLS 4bHZH GLU I 1
MR SR IIGIIE 75t Xk I, e A 3 5 8 30 7 A b B X
A IRTFE L SRR, NP 4B TR, AL B L T 5l
(CHT) {F& M3 2 ST S AR 3,2 d Ak BRI,
Hirp H,S AR BRZH A B 15.31 mol-s ™' =g ™", 2 X i
iy 1.68 fi5 (P <0.01) . iBA H,S kb3 AT $i i 4 285 5=
S CHT MG PE. Sk # 55Ki% 7 X dk | 1 R
Xof A FA R 2 (I 435 SR A [+
25 H,SAEWNEHEHRLMBEXESEHZM

AHX R 5 3 10 5 0% 2 o R P 2 4 Pk K
AN B RS AL, A B AR R, RS
AT, FEHEA G 2 R v, HLS A B 4 A X %
UHELAR T X IR, R4 4~5 d B, X BB ZHAH X H 5 3%
A3 5JE H,S AbFELE 1Y 1.16 F11.26 1%, iRu6 2 1 57F
A5 X, A AR AL (N, O) T8 A 9% 1 45
W BT LE AR TR . BT HLS W] RETE — G AR L4l
T RS A B R, R A 0 BB, R T
S B ) 5 T2 38 , DTG4 T 20 M 1) 5 e e
2.6 H,S AEWHBRL WGLU, WCHT, WPR-4
BERZOERIEEH N

XTRIBEIFWH T . W= 1 d B, H,S Zb 32
VoGLU 3L R (¥ A X 32 35 i I 25 /3 X B4 (P <
0.01) , W7EEs 2~3 d i, XF BEZH VoGLU ik IR (%) #H *%F
FihgE S H,S AL ICH W 2%, W= 4 d B, X
REZH VoGLU BRI AT R IA B T H,S A #R4H . AT
DLAE2~4 d, H,S XF 45 GLU 3[R & 45 %4 57 9 A B
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Fig.5 Effect of H,S treatment

on relative conductivity of grapes
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Fig.6  Effect of H,S treatment on the fluorescence expression of

VwGLU(A) ,VoCHT(B) and VoPR-4(C) genes in grape

. [BEFIRELS S5 d Bf, H,S 4P GLU R H AH %)
FIREEXTIRZAM 1.6 45 (P <0.01) , 4nE 6B frix,
% H,S KIS i 8 2 AR S8 b VoCHT B[R iR 3R 1A
588 1~3 d BF, H,S AbBEZH VoCHT DA BOAH X 22 s 1
A TR <0.05) o HICECRH 4.5 d 1,
Xt RBZH VoCHT F: R A AT ik i b 25 v T H,S 4bBf
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