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MEARIE ZTEA 1000 mL 7 B A T B 8 O A AKO
DLW, B R AR LAB R £, A 21 C AL
SN L d JFHEAT R I, F6 8 TR W i
TS MR SCHk (15 ], B EC 0 B B R R A
©=0. 05% 1y Tween-20, FEAIA BB 4 B 2~0. 005
g/mL W E % BN 0. 008 g/mL (1) iR — & 40 LA
F oy A TR R R Y,
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TR 10 g IRBBERIN S o=2% MM
ToK B R EE 1 100 SRR L) » S HL
T 60 C L 4RHUR ) 1 h, $REEGKECH 2 WK, Hi A
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VO 75 FH LRG0 8 7 28 5 i 4

2 W SCHR (16 1 J7 5 2047 B Lb < RS 25 Bk RO
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Beil 0. 1 mg/mL (48 25 8 2 bR i BRIl (GR
Do 43l ks % B I AR W 0.0.4,0. 8, 1. 2,
1.6.2.0.2.4 mL ¥ 10 mL &8, o=2%
1) b TR FR I 2% 28 220 B L BV AS 0 25 €0 A ofE
(0 B R MR B A3 Bl 0.4.8.,12.,16,20,24 pg/ml,
H @o=2% M h W W BEVEZS (1. 78 546 nm Ab I
WG EEAH L DL 3 YT B E S B 3 A7 13 4k 3
(CACNE WP (7l S
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nm A0 E O B . A6 T R R B R )
/NS A
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Table 1 Solution ratio used in the production of anthocyanin standard curve

Mt lL#A W Proportioning solution

i b HtE: Suction amount

R} R /mL

©=2% 5 AR F RN AR /mL 10
¢:2% hydrochloric acid methanol

Liquor consumption 0

ER A E‘Jﬁ/’i‘i‘?l%lﬁ/(pg/mll)

< . (
Constant volume concentration )

0.4 0.8 1.2 1.6 2.0 2.4
.6 9.2 8.8 8.4 8.0 7.6
4 8 12 16 20 24

1.3.2 @ EHH R Arnow &5 ¥ 3470
EU L B 18 H 1.8 em X 18 ecm MR, %K 2
T, B s A 3 K, 24 NaOH Wi AR
ASENHEWA B, 7E 721 560t
515 nm AR OD {E . L 3 WS- ¥ (8 1A i h £
KRR MRS 2 g HEAT T AL 3, BB A DU E
FREURE i 0.5 g i 10 mL Tk 2 BEsEAT 57 % L vk
ARG H (HAVFTE K S BEBE ST A% BEOIT A
WA 7E 90 CHEEKBE B GLE s,
10 minj5 BCH, ¥ 31, B 3 000 r/min & O
10 min, B EVEWMEA 50 mL &8RP . T3 FH
TR 2K, 5IF LER NTKCEERSR

50 mLEPHFE G . WCHURE S 1 mL FlE .
HALREARMEM L., L1 mL 9=95%
() £ TR X R, B i 5 0 R A% B AT 3 1 T2
W R AR D3 WK R A P E A A A v
2R SRR R B B

T o i 26 2 e 5 O o 43 R0 — A b o it
A (pg) / FESRF R (0.5 @)
1.3.3 "MW & RPN E ke R A
T 7K fift 3 Ao VB2 A 30 T e 1 SSCHT AR 2 008 20 DG /K fie
A T 0 B L R TR B4 0 R 1 ke 0
W B4 S0 A B0, AT M T A A R GB/ T
5009. 7-2008""% 1 Hz i 2 AT I AE .
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A A 3 BRIBORY B S R S 2R 52 2. 5~5 g,
B 250 mL & &I, i 50 mL K, 1218 n A
5 mL ZFREFAW M 5 mL W8 EU 10 B0 v W L m ok
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F 150 mL I A, K 10 mL, A B 55k 2
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PRAE 4~ 20 mL Bl R T A R AR I (L LA
24 SR 3 P A P JEORE A T v R A T
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Table 2 Determination of Arnow standard curve

%%  Tube number 1 2 3 4 5 6
PRUEE TR /mL  Standard solution 0 0.2 0.4 0.6 0.8 1
HCL/mL 2 1.8 1.6 1.4 1.2 1
Arnow i #F]/ml  Arnow reagent 1 1 1 1 1 1
1 mol/L. NaOH/mL 10 10 10 10 10 10
7MWK /mL  Distilled water 2 2 2 2 2 2

TR VA W TR W B 5. 0 sl B A R 4
F & 5.0 mL BPETE A PR 2, B T 150 mL
HOEM T, oK 10 mL, in A SRS Bk 2 %, 5 il 7E
2 min PYAIEE W L 4 15 0 B L LA ST 1 A
AT 7 A TP N VS VR LR T R T RS
TR W0 A8 TR LLRE 20s o 1 1 38 00 A
T2V TR L i R 2 Sk KN i i R TR T FE A
L, YRR IR 3 OB IO v B R o L O Y A
TS PR AT I 20 2 o A R T A T A I 1
FRUH Tl 7E 5 % 2 P VG e T 0 3 YA I 9T T AR 1 3
JEOREBR ME T R BUA O . 29 10 mL 2247, 45 1
R DI, 24 5 5 v B o e U SR B 4
BIA 10 mL FE & 2 K 10 mL, 5 H] 38 )5
BB T TR A B 2 D SR AR M IR R S b
i P G Ay TR A S VAR Y R ) 3 R A o VS AR AR
ZZEM YT 10 mL FE T S 8 SRR Y i 25 2R
R OHE,

TR VA W A2 - W B 5. 0 mL BT A R 4R
F & 5.0 mL Bl MET A4 BR 4R £ BT 150 mL
HEJZE T, in K 10 mL, fin A SIS BE 2 K7, DA 2
BN TR D 1 mL BRI TR R TR
HLTE 2 min MR ORIFUE B AR S LI 2 s
T 135 0 R A L 0 E W W o AL
SR FERFR R P AT HRAE 3 03 45 11 - 37
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TR0 A T 1 IO R 40 B CUA R P g S s 1)
(D AT
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Vo D B P 2 0 FE R v TR AR AR

0 J5 Sk R Ao AT B R v A OB (9 J5 434
CRAFERR A SRR ) 42 8 (2O dE AT 5

X=m,/(m>X10/250X1 000) X100 (2)

Ao X iR i TR 9 0T 43 B (D R
FRIR AT s my N bR B R RS ACRE & 5 T
FE 1) T JEOME A R 0 VR AR 2 25 4 24 1 B o D
BRI A s AR S A

AR BT =>10 g/100 g I 3H57 45 R AR
B3 A OB 5 38 JRORE T i 43 <710 g/100 g
WA R 2 A U .
1.3.4 EFE#HIFbwiz I GB/T 5009. 86-2003
e ek e

R COHUIR LR A5 E 7 W (1 mg/mL) (i
FHRTECHD) . e BRI 50 mg HTIR AL BR - FH i 8
MR — RS T 50 mL B P IR B Z= %)
JE . (2 PO L R A5 o A A (100 pg/mL) . B
10 mL T3 i B2 A HE W FH A 0 B2 — & IR 145 W A
B % 100 mL, E A HTE0 pHL 403 pH>2. 2 &), 1
N A 5 R — £ TR — R W VR M BE . (3)0. 4
mg/mL P H BB R IR, R0 1 g H
LWy K L i 0. 02 mol /L & 48 Ak 40 %5 W . #F 36 38 B
o A S A A A SR A A i 29 0k 10, 75
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mL, BV 5 K s BE 2 250 mL, 728 {65 [fl . pH
=1.2. 40 ;pH=2. 8, W O ; pH>4, i {5,

BEE A 45 FREL 100 g R, T 100 mL
IR — SRV WL 48] A4S BEHL N FT A0 3%, e B
Wy i 36 s A0 R A SRR R . AN SR AL, B AT H]
s 5 R — L TR 1 VR R, ey 2 0 S € D)
MR — £ % — Wi R 7 WM B, (L pH S 1. 2,
YU BRI 5 AR R rh T IR i 1 1 B v R
E o YA BT RN 40~100 pg/mL B, —
I 20 g 515, A B R — £ R VS WM B 22 100
mL, 2 U8 I A .

W - (D E AR, 43 3 BURE U8 T B2 b
W4 100 mL F 200 mL % 3% = i b, o
2 g WAkt s ek 3R $E 1 min, i 08, 7K
A B TR 4 S W B A A BB R A L R A
AL VRORN bR o E AR o DU 2 . (2) 45310 mL
PRUESEALIE T 2 4> 100 mL 25 &, 43 0 b
“PRUE” RFRUEZS 17, (3B 10 mL X RE & 1k
W 24~ 100 mL Z8 s, 43 A% BH ke 2
AR Y. (DT bSO S H TR
W4 5 mL MR — Z BRIV T IR A HE 5 15
min, JHKFBEZE 100 mL. 76 4 CykFFilE 2~
3h U & . (5) F“ialkE” B b vl % W b 4%
Jns mL 500 g/L & W& #h & W, H KB =
100 mL,. 4.

P o 1 00 1 25 < JBC TR (5) 7 H e hR
VAW YR IR T 1 v B4 10 ppg/mI) 0. 5.1, 0,
1.5 1 2.0 mL FRfE R B 73 ) & T 10 mL
W L KT E 2.0 mL,

BENC TN < UM 78 ()7 H “Fp v 25 7V
RS 7V R BN A (5D R T U TR A
2 mL, 43 & F 10 mL 47 35 3045 . 78 I 2
] £ I 5 mL S OR R W R IR A A
Zi N R 35 min, T &G K 338 nm, &5
VA 420 nm Kb E SEOGR . bR ik R 19O
SR BE 3 U 25 B 1 5 9 O iR RE A A A A, X
R0 IR I TR S5 R R Ay R A s, 22 ol b v it 4
HEATAHOCTHAR L R I3 7 R S

HHEAX 3.

X=c+V /mXFX100/1 000 (3)

o XA EURE o B IR i R A B S B IR i iR
SRS B ¢ O el b v il 4 A A5 B el Oy R
BRI BRI o IR &V
I N AT FHARE PR AR F oA S V5 1 7 B i 4

TR RFIRBNES G 1407,

K 4% B AR T 5 Pk S5 1 T B4 1 R O il ST
SE 45 L 1 2 % 25 (AR AR 1 RS (E Y 102,
1.3.5 4% C M GB6195-86 Hf1 2,6- 4
i T 3 S I . MO R T IR AR

PUIR M ER bR HEYE W (1 mg/mL) . FREL 100 mg
GEFZ 0. 1 mg) BT MR , 7 T 3= 42 570 b JF 76 B
% 100 mL., FEEA.

2, 6- G FE Y (2, 6- ST By i e B A RO I
W FRIIR R 2080 52 mg ¥ R 7E 200 mL #AZ5 18
KA ERIEFRI 2,6- G HE M 50 mg B fF7E iR
IR Z AN W . BHERZE 250 mL, i I8 B4R
CN S IRAFAE VKR o B3 U T AT AR HESTIR
IR b o2 L A B . B 1 mL 409K I R A
BT 50 mL HEIEHE M A 10 mL =42 7], $7
510 2.6 A BB E BRI E ML A
15 s ANERE A 1E . [FEF, 55 8 10 mL 2 $2 51 fif =
SRR

W (DI

T=C-V) / (V,=V,) (4)

KT HEEH 2.6- AR F WA YT
PO IR 119 222 5w 5505 C S BU IR I R 1) Wk B . VSl i
WU IR MR B AR RV SRy T 2 B IR i T T
2,6- A BE B W W AR LV, SR E S BT
2. 6- U HE M v AR

FEW 45 FRIURE & 100 g, Tl 2H 2148 ' L
Hom 100 mL i 46 ). RO A K. B 10~
40 g HARFE S IR B DB AR A8 A 100 mL 4§
W PR R 2 A s . AR A, AT
A FORE AN 0. 4 g 11 P B ()R B D8

T 5E 10 mL P8 WA 50 mL HEIE )
HLOHERES 2.6 —AMMARBEE, HE
W R af 15 s R hik, Fiffs A
5,

2E W (5.
fER CHESE=[(V-V) - T+A]/
W X 100 (5)
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T 20 mg/100 g W, AN 2%, /NTF 20
mg/100 g Af , ANt 5%,
1.3.6 4% E $H GB/T 5009. 82-2003 1
R RO B R

et F E bRMEIR o BB (S 95%0) . v-2E
Bl (Al 952%0) .64 B W (4l 95%0) . F i
EES AR LA L 3 R4t Az 2 E bR 5, (K
JERZ R 1 mL AT 1 mg. I RG24 060
JETE A BIbRE I 3 Pl AR R E IR AR

PIBR V8 R« PR IO e J 26 (Al EE 98 26) » FI G
P C P PC I LR 1 mL A0 10 pg RIfLeJEEM N
PRV

AR . (D B4k, MERIFREL 1~10 g ilFf
(THAER E £ FMIKRL N 40 pg) T B A,
A 30 mL JEK &M, BEAT R HE . BB BURL ) 43 HE
Y53k, 5 mL 100 g/L HL¥R AR, %K I [e]
BEFRMEWE 2. 00mL, B 2], 10 mL S AL (1+
DWRA . TR PR 30 min b4, B
OGS R KOK e A1, () . KR Ai)E
(R FE RS A 43 Wl =k o 1 50 mL 7K 4y 2~3 Ik
Be AL VWO A W s 2k, 25 100 mL
CBEST PR U B A S L 5% i £ R VOOT A 93 T
T sk o QA B L RIORE MO E S A DV A AR
0 <k 08 A 3 W s k. R IREE W s - 2
min, # &5 2. F RKAKE. (DO V%K. HA 50
mL K - ) Bk pH R AU K
B EKZEA B (R K e 48 B R IR 32 5
ATEEHID . (O WHE . K 2 BEHR UK 4853 JC K B R
(5 DI AGIEHZE KM ER 250~300
mL BRIE 2 RN, FH 2 100 mL 2, Fk ok 45 W I
SR TCOKBRBREN 3 W IR AZE RN I H =
BERE 76 K 4% B F 55 CoRys s ik 28418 F M i £
BE, R R T2 2 mL ZEERS, T 28 R M. T
BV AARI L HE, SCRVIMA 2. 00 mL 2B, 58
SRA IR . O R A — /NI R
BOETELD 5 minds 000 r/min), ISR ALE
W, R g RS R, T AR
B OB T 05 B OB B E . IR Tk
B,

P il e B 25 e bR dE A R OE ARl vk
JEE SR FH BRI A e 2 b o T

o A8 AH 3 43 BT - BT SR B A

AR AT BUARE VR AR W 20 pL, FE2 ]

R OGS R B T EERE . (D E
P bR o9 (5 335 0 1) O B N IR . (2) 58 it
R €2 31 PE1 SR 5 b 2 A= 3% 068 T AR5 1 s 0y 0 T
TR AR AR TE A o i 2 b A 39 O ok B
alg [ 03 77 R SR B v

HHEAX WG .

X=c¢/mXVX100/1 000 (6)

A X g AR Z Y T B ¢ O el B
2 b Ay B P A AR R B R L VO iR MR 4
HRB m il rE . PSR FRE 3MNA

85 B A O 2R F R AR A 1 T U ST
SE S S 0 4 22 E AR i AR BME M 102,
1.4 BUESWHE

XF 15 B4 SR ] Excel & DPS #fF #4742
.

2 HEXRH2MNM

2.1 AREERMFEEREVRNIERE
SHEL

K 2R B 9 AN [5] 481 2450 i o B 42 80 0K 05 T i 4E
AR SR A 5T i o3 O A AT RS I L B R
Gt oM LAEE I 3 - 1~ 6.,

M T~& 6 Al i () W& #4245
WA SR LN 5 W) AR A K BR B 26 W
DREERETHERARZITNBESE. 5550
AR BIT SR — B0 RS B 5 e BT SRR
FERIIITIA T B IR B A (R Z e A
ANIRE R BT 46T R AT B 4R R CLE
PO IR I 4 A2 3R E i o By B 3 BT a4
PR AL . (2) gt e SR 52 F0 122 b 4 g I 2R
FTH N B WAL B KT R — b SR S A
MR BIAET R B W) VAR R CL B PTIR I
R 14 Jo 2k 23 M4 L gt B SR S AT AR L T T 9
SREAYEA R E R 2 B 4 R 0 R TR 0
G AR BT A R B R BT I DK
TR 2400 3 28 N 5 7 A — E R, HAT AL AT
[ 2205 22 0 A 45 R R W (3R 3D R 2B 2R
S AT 2R S5 ) A Do e 0 R R S AT A —
SE 22 5+ 1 IUIE W 4 K R I LR AN AE T R A
P AT V1O 2 B O MO R e PR e, ez
W55 o ()R b o 25 P9 5 W) S e RO AR 1 8
BEAA M. HEME TS Ta e,
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Table 3 Mass fraction changes of anthocyanin and other material in different
grape varieties and after inoculated with Botrytis cinerea
o B A& bR T4 42 80/ (mg/g)  Various index mass fraction
Colevar % W A P KK R C R L AEFE
Anthocyanin Phenols Total soluble sugar Vitamin C Total ascorbic acid Vitamin E

¥k Cabernet 2.35+0.39 a 5.84+0.50 a 102.87451.35 ab / 0.1140.01 a 0.004+0.002 abc
TEEER () Cabernet(disease) 2.0340.29 ab 5.0340.50 ab 116.17£57.94 a / 0.114£0.01 a 0.0052£0.003 a
HERERL  Merlot 2.06+0.06 ab 4.9840. 90 abc 122.93+58.22 a / 0.1140.00 a 0.003%+0.002 abc
HEREHL ) Merlot(disease) 1.72+0.01 b 4,23%+0.83 bed 124.50+61.52 a / 0.097+0.00 b 0.00440.002 ab
PE§i  Syrah 1.674+0.19 b 4.32740.35 bed 103. 83+47. 68 ab / 0.0840.01 b 0.00340.001 abc
PiHL () Syrah(disease) 1.1640.16 ¢ 3.58+0.30 de 101.30+47.52 ab 0.0640.01 ¢ 0.0044+0.001 abe
#Zm Chardonnay / 5.1740.35 ab 119.73457.95 a 0.04%+0.03 a / 0.004740.002 abe
WL O%)  Chardonnay(disease) / 3.80+0.11d 110.27456.47 ab  0.03+0.02 a 0.003+0.001 abce
FiF4f§  White Shinan / 3.86+0.60 cd 99.67448.12 ab 0.047+0.02 a 0.002740.001 be
H A ) White Shinan(disease) / 2.3440.28f 88.40+45.19b  0.02+0.01 a 0.00240.001 ¢
A4 Riesling 2.70+0.13 ef 113.53454.36 ab 0.047+0.02 a 0.003740.001 abe
T AA ) Riesling(disease) / 2.13+0.08 f 106.07453.05 ab 0.047+0.02 a / 0.003240.001 be

W B AP S AR R R RNG P8/ 2R 22 5 3.3 (P<<0.05) . R,

Note: Date in the table means mean= SE, different small letters within a column showed significant difference (P<Z0. 05). The same as

below.
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Fig.1 Anthocyanin mass fraction in dark grape varieties
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Fig. 2 Phenols mass fraction in different grape varieties
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Fig. 6 Vitamin E mass fraction in different grape varieties
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Table 4 Average decline of contents in different grape varieties and incidence of gray mold
Jo T 7 E RS TR/ % Average decline
i R/ % %ﬁﬁﬂﬁg‘ AT 3 A4 e
Varieties Incidence of ‘ A [ Lo TR HiH: % C e i . #%iE % E
. - of fruit after Total soluble St Total ascorbic S
ear in the fild . . Anthocyanin Phenols N Vitamin C Vitamin E
indoor inoculation sugar acid
HEEER  Cabernet 1. 00 20.76 13.24£1.15 b 14.14£1.69 b —9.50£4.09 ¢ 3.674£0.22b —26.20£5.54 ¢
HRESL  Merlot 1. 00 35.18 16.66£1.82 b 15.29£2.07 ab 4.344£6.64 be 17.90£0.62 ab —17.07£2.76 be
Pifii  Syrah 3.33 61.14 30.84+1.11 a 17.05+1.32 ab 7.554+7.02b 27.904+4.57a —13.17£3.86 be
%4 Riesling 5.71 69.97 21.044+1.04 ab  11.7846.44 ab 12.18+1.93 a 0.2547.01 ab
#HZm Chardonnay 9.43 72.23 26.2043.07 ab  16.71409.35 ab 23.68+3.85a 11.764+9.29 a
F 4 White Shinan 10. 86 82.57 35.18+14.29a 26.17+15.44 a 26.67+6.67 a 15.8746.92 a
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Response of Different Grape Cultivars to Botrytis cinerea Stress

JIANG Caige' , WANG Guozhen' ,ZHANG Yi' and SHAO Pengmei*

(1. Institute of Plant Protection, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China;

2. Agricultural Technology Service Center of Zhenbeibao Township in Xixia District of Yinchuan, Yinchuan 750021, China)

Abstract In order to investigate the susceptibility of various leading grape cultivars to Botrytis cine-
rea in the eastern foot of Helan Mountain,and to propose the corresponding control measures based on
the distribution characteristics of various cultivars with different resistances,the contents of inclusions
in various grape cultivars,namely,anthocyanins, phenols, sugar, total ascorbic acid (vitamin C) and vi-
tamin E were detected using malvidin standard method, Arnow method, direct titration method, fluo-
rescence method (or 2,6-two chlorine indophenol titration method) and HPLC detection respectively.
The results showed that the mass fractions of various substances in the pathogenetic fruit were signifi-
cantly different from those of the healthy fruit. It was proved that the incidence of Botrytis cinerea
was closely related to the grape inclusions,the higher the mass fraction, the stronger the disease resist-
ance,and the weaker in the opposite. Judging by the decreasing amplitude of the inclusions of different
grape cultivators infected by Botrytis cinerea ,the disease resistances of various grape cultivators were
in following sequence: ‘Cabernet” > ‘ Merlot” > ¢ Syrah’ > ‘ Riesling” > ‘ Chardonnay’ > ¢ White Shi-
nan’. The lab detecting results were consistent with the field incidence,and the field control should be
focused on white cultivars.

Key words Grape; Botrytis cinerea ; Inclusion investigation; Disease resistance
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