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*1 HEE M ESEGRBIEEN
Table 1 Locations, ecological conditions and cultivation modes of vineyards
FAE R ZEAM PN ER BT A RA BRI  DARERETRLKBRAEEGRE WA RE Ok 2R
Sampling Grape base of Merry wine industry Co. Ltd. ,  Organ valley wineries vineyard in Laishan district, Shacheng town, Huailai county,
site Degin county, Diging state, Yunnan Province Yantai city,Shandong Province Zhangjiakou city, Hebei Province

245 % Longitude and latitude 2 98 °48" db4h 28 28

F2 121 24" At 37 °18' 2 40 °25" Jbsh 115 °34

¥k Altitude/m 2 300 48 790
S 42 Climate type TR L 2 XA AR T KR TR ARG X
FHE SR
Active accumulate temperature/ °C =350 =350 =320
SEHR A Annual average temperature/ ‘C 4.7 11.6 9.0
B A R HRE
The most thermidor and average temperature TAL.7C 84 .an.2C T7.24.0C
%

The most coldi ;iiszeige temperature LA, 0 LA, masc LA, e
LETCFEM Annual frost-free period/d >220 >220 =200
AEHPE/K R Annual average rainful/ mm 300 750 400

+HEHH Soil type iz = iz = i
SEAE4Ey Planting year 2003 4 2004 4 2004 4
4718 Row direction mabtTIE mdLAT mdLAT
#A4TFE Planting space/ (mXm) 1.0X2.0 1.0X1.8 1.0X2.0
I3k Coining mode BT XU BT R BT R
& Zx3 + Winter buried soil & = =
The Vme;ﬁ;i?fiii ethod IEH A ) T IEH A ) T IEH A ) T
L2 BTk R o
L2.1 FERETESEEERIYRER WRARER 14 BdEar

6. 000 g H%HK T 15 mL EAEMEEBOR, FEINA 2.5 g
FALBR 3 pLYRBEDY 2. 110 g/ L fY 4-H JE-2- R BETE A
YW, ST VLR AT A PTFE 8 5 135 1, Tt IRIR & 2%
BAL K RERIE T 45°CHEIR AW, I 0 R K 1 B IR
AT & TR PR S VR T, TR 10 min f5, I AR AR B
3k (DVB/CAR/PDMS,50/30 pom) # U fff 50 min, £
W i 58 J I A K 2 RSk 4 A ROAH 6 3% R 1 AR AT
10 min, [RI BT SA 35T IS 5317
L2.2 Mgk A% kA HP-5MS 4148 M
(30 mX0. 32 mmX0. 25 pm,3EEZHEA T BFF+
IR 9098 35°CAR4F 1 min, L 6°C/min B33 E T+ E 100°C,
Pl 3°C/min {9 8 F+ & 200°C, L 10°C/min 3 EF F
280°C, H: A%+ 3 min; RS : He (4 B 99.999%) , i 3 .
1. 0 mL/ min, A433 R s Kl 25 EE - 250°C s 1R L E 1
JE:250°C ; ik 441 EL B F R G X B FI; BT REE .
70 eV ;43 HEER 5005 B 1R B . 230°C s & H A L, 1
Bl : 30~500 u,
1.3 THWE

FEVESTHT < B T EHLRE E (NISTO5) 455 AH 3L
BRI E S R TSR FSE . €' R A
BNt E L EAESYEMN & pe/ke &
7 BAR AT AR RS TR AR B = (Rl 4%
BTSN A 0 T AR/ AR A B ) 06 TR R X N AR )
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2007 F1 SPSS 19 %4,
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Fig.1 GC-MS total ions chromatogram of volatile aroma
compounds in wine grape (‘Cabernet Sauvignon’) from
Deqin in Yunnan
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Fig. 2 GC-MS total ions chromatogram of volatile aroma
compounds in wine grape (‘Cabernet Sauvignon’) from
Shacheng in Hebei

Fig. 3
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GC-MS total ions chromatogram of volatile aroma

unds in wine grape (‘Cabernet Sauvignon’) from
Laishan in Shandong

*2 SAFHRBEEE “REH REITEREYRIE
Table 2 Content of voltaic compounds in wine grape (Cabernet Sauvignon) from different production regions pg/kg
HEMEH FUFE THA RN KR WA AT X REEIE=Ry S R0
Compound Aroma Deqin county, Diging state, Laishan district, Yantai city,  Shacheng town, Huailai county,
name character Yunnan Province Shandong Province Hebei Province
1-2L /% 1-hexanal LS 4 012.15+83. 16¢ 4 190. 16+86. 87b 5 854.43+52. 55a
JZ-2-B B (E)-2-hexenal VS 4 471. 03+252. 98¢ 5 505. 95+68. 03b 6 823.45+124. 66a
2,4-C "% ® (E,E)-2,4-hexadienal 56. 66+2. 09¢ 63. 7040. 74b 85. 98+2. 83a
3-# TR 3-hydroxy-butanal 5.1940. 23 3.57+0. 28 ND
1-BEB¥ 1-heptanal A BT 1.0140. 14a 0. 76 0. 05b 1.2040. 11a
1-3 ¥ 1-octanal U 4.1140.18 4.2670. 22 4.1840. 21
2,4-BF 5B (E,E)-2,4-heptadienal 3.10740. 19¢ 5.08+0. 14a 4.53740. 16b
J-2-3 B (E)-2octenal i 9US 18.17+0. 26 17.26+0. 28 19. 08+0. 37
1-F# 1-nonanal H R 12.13+0. 43b 14.0140. 52¢ 17. 67+0. 53a
F2-2-F-#5# (E)-2-nonenal - 9\US 2.2140.21b 2. 24=+0. 08b 3.5840. 23a
1-24 /% 1-decanal HEBR 3.2240.13b 3.78+0. 48b 4.7040. 37a
1-+— 1-undecanal B82S 1. 09+0. 13b 1.1240. 05b 2.73740. 32a
BEEY i & The amount of total aldehydes 8 590. 09+173. 31c 9 811. 89+151. 23b 12 821.51+128. 79a
1-EL ¥ 1-hexanol R AR 332.7145.72a 126. 08=+3. 03¢ 237. 39=3. 09b
1-3EJ%-3-B% 1-octen-3-ol Bk 12. 34+0. 85a 7.96+0. 25b 6.4940. 13¢
2-Z,3-1-C B 2-ethyl-1-hexanol WIRIIETE 7.2740. 33a 3.0340. 12¢ 4.19+0. 09b
13 1-octanol FFIE 7.5140. 28b 6. 66+0. 25¢ 15. 46+0. 39a
1--F-#% 1-nonene TR AE 1.07+0. 17b 1.1240. 05b 2.83740. 15a
B9 B The amount of total alcohol 360. 89+6. 53a 144. 85+3. 52¢ 266. 35+ 2. 88b
2,6-—F 3£-4-FEfR 2,6-dimethyl-4-heptanone HERTBR 23.87+0. 85b 30. 7343. 74a 28.64+1.23a
6-H 3£-5-BE4-2-H 6-methyl-5-hepten-2-one ViEE 1S 4.9240. 18b 4.90+0. 11b 6.1010. 38a
4,6-—F 3£-2-BEfi 4 ,6-dimethyl-2-heptanone ND 2.3740.15 6.7040. 15
2-FA 3£-4-3FH 2-methyl-4-octanone 16.47+0. 37c 17.50+0. 21b 22.03+0. 34a
254 i 5 & The amount of total ketone 45. 26+1.05¢ 55.49+3. 93b 63.46+2. 15a
ZEFBE Benzaldehyde BRI AR 178. 36+4. 07a 6.9740. 27b 11. 16=0. 74b
% 2 Benzeneacetaldehyde E EF 36.474+1. 25a 18. 42+2. 41b 37.39+0. 83a
ZEF B Benzyl alcohol Mgk R 64. 19+1. 35a 22.75740. 28¢ 43.21+1. 24b
48 Phenol FEBR IR BLUR AR btk 11. 88+0. 35 ND 14. 38+0. 57
aror - RFEE «,odimethyl-benzenemethanol 4.3340. 23a 1.13+0. 12¢ 1.57+0. 12b
2 Z. % Phenylethyl alcohol B8 VIS 25.2840. 70a 11. 44+0. 34c 23.42+0. 59b
4-F AR 2 B B 4-methoxy-benzenemethanol Wi A T 7 R 1. 99+0. 12b 2.02740. 10b 3.4240.17a
FEBELEY R SR The amount of total aromatic fungicides 322.49+7.52a 62. 74+2. 58¢c 134. 544+ 2. 85b
D-#i i@ D-menthol 2.0040. 12b 1. 9240. 08b 2.6140.09a
& 7EB% Nerol B L 1.4340. 10a 1.1340. 04b 1. 2140. 09b
fKIh+-Hi p-damascenone BB T R 1. 1140. 09a 0.54=40. 11b 1. 2240. 20a
K45 Longifolene KEF 1. 21+0. 10 1.1740. 03 1. 20+0. 09
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* 2(%)
Table 2(continued)
HEYBR BAHE TR M R A WLARAE M A T3 X WAL Rk BV R
Compound Aroma Degin county, Diging state, Laishan district, Yantai city,  Shacheng town, Huailai county,
name character Yunnan Province Shandong Province Hebei Province
A ZEPIE Geranyl acetone P KRR 1.1940.10 1. 2140. 07 1.3140. 07

% 221 crionone & EREFHR 1. 85+0. 14b 1. 60+0. 11b 4.00=0. 18a
LY R B The amount of total terpenes 8.79+0. 35b 7.5740.19¢ 11.5640. 37a
T — 8 — T i Butanedioic acid,dipropyl ester 1. 324+0. 10c 1. 55+0. 08b 2. 2440. 08a
42 — HI 8 — 2.1 Diethyl phthalate A FFER 0. 98+0. 06b 1. 0140. 08b 1. 5040. 06a
& "R T HE Hexanedioic acid, bis(2-methylpropyl) ester 2.4640.07c 3.30+0. 05b 6.63740. 19a
T —B& — Z. [ Butanedioic acid,ethyl methyl ester 4.8940. 16b 5.1240.12b 9. 8840. 23a
¥y i s The amount of total esters 9. 6640. 27¢ 10. 98+0. 21b 20. 25+0. 36a

F YR The amount of total aroma

9 337.194183. 58¢

10 093. 52+159. 98b 13 317. 69=£131. 00a

EBFRAR/NGFERFRR2EF KB BE KT P<O. 05, RIFFEFRFRRZMEYTE 3 N HHY TR EER.

Note: Different letters at the end of the data in the same raw show significant differences (P<C0. 05) ,and no letters at the end of the data in the same raw show no significant differ-

ences among three production regions.

2.1 EERYE

BRIP R SR SE P EE R Y R R & B BB R
AP EEBRRKALE. X—2KY R 7 R E B
T8 H R A AR Y A K R B E R R R R
JE B 5 10 v T R ) R A R R BRI . AR 2 BT,
WAL R VD IR BRI A A AR R R L 1O R -
2-CMEE 2,40 B -/ R -2- M L 1- R
1+ —EERNE BB E R T = 5l RAEGKR L AR
B3I P<0.05), LZRMA & 3 LU R A 25 “ IR R Bk SR
SEH 2,4 BRI R S RO 3 AN LR R (P<<0. 05),
B 1-BEEN & ENBEMRTEE 2 4 #h (P<0.05),
3N MR A AR B R IR AL 1-E I R 2SR I
& BT BEME R P>0.05), BHh,3-HBE TN
E 7 T 2 BRAEAOR LU 2R K £ 38 LLRE ol A o
2.2 PFEAEYR

TR 4 2 SR S HP A B A R 2 7~ C0 3
WIS R E R . 2 5 i PO BRI A 4 “ IR
BERVRELH 1O 1SR -3-FE M 2- 51O & &
¥ 5825 T AR A 3 L Al J6 368 Y 3% (P<<0. 05)
SR EARFEFE MG MAEF N 1M 1-T BN &
B DI L PSR VIR i H A Fems (P<<0. 05)
2.3 R HE

JE R 400 O o e 3] e A A P T 5 S LA R
IR IRLER . TAT LMok VD SRR 4 2 “ IR R R SR L
6-F 5-5-Fd-2-F A 2-F B4 F M & R B & S T H
1 2 N7 Hs (P<<0. 05) ,2,6-— 1 3L-4- BB & B ZE L AR
K 5 3 LI AL MR VD 3R o A 3F T B 22 (P>
0. 05) ,{H34 B 2 7 T 75 = mg l REEAEE M P I & B (P<
0.05), WAk, 2z R il PRABAR FRE & P IF R 2 4,6-—
FH -2,
2.4 FHEGRY R

FEGRY G RMEEEHR LT - REENER

26

YRN8 BA A NSRS A BE. 3
AT BRI A A AR ERBR SR AL P R U R P R 22K
PIEERIZE 2, B2 1) & 8 3 UL = 35l R AR | (P<
0.05), 4RI B, HAE = pa il RABAR R i P ) B
A3H0E H 1L 2R 0 A 3 L AR b PR R VD IR 24. 59 5
14. 98 fif . AR EEFN 4-H E I B ) & & DAL
SRUDIAE S A B R A-H AR IR A B B K
F(P<0.05), KB ILARBEFRILERFHEEY
hz R R AEAR AR AL MRS U 3 ARE & R A 50% . T Ak
LLZR A 75 3 LLRE  H ARSI HH L AR SR T
2.5 WY R

PR 20 S R A 2 R — Sl Y TR A A SR S
WXy 5T LA VRIS P 7 A AR 6K P JR s R 1L, L o B
K (CLO M RE AN EEESWEEZYFE. WALHE
RV IRERE A R IR R LR YR B &
R 3 AT R AR D-EERTEEA o KT A Y
B2 Al 2 AN (P<<0.05), 75 g 3 PR AR RE &
FRRS BRI & BN 3 AN R R (P<<0.05) . ILARMAE
EIWRESH B- KDL& &N 3 N R K (P<
0.05), {HEIHFNF M E A E F) & B7E 3 A= #h 22 [0
FETCHA .22 57 (P>0. 05),
2.6 WERYIE

HE R L F BB 2RY PR E ST &5
FRRFIR IS TP R 25 “ AR R Bk SR S b R I 1 4%
e 5 A B 39 18 ST AL PR SR YD R 5 o 3 N7
B, g & wm T HA 2 477 # (P<<0.05)., =Rl K
FARFMILARH G 2 ATk R T R T B M
CoRRE TERN & B FAZE R (P<<0.05), M4 —
HER 2B T R — CEeM A B AR R 22 F 0 (P>
0.05),
3 ititE4ie

3T A AR R BRI L IR R R
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It HLFTAR 48 H T 4R At 75 B ASUUR A 78 B Ok K g L2k
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A7 TR % AN B BR R SE R R BN o R R E AR
(8 539. 84 pg/ke)<IWZRMH A 3L (9 759. 81 pg/keg) <A
LR YPIE (12 763. 86 g/ke) » B AT LUHE KT 2 1 18 X
TR B RS 7 2 R B T 1 LA, AR AR 55 ) B
BRI VFSTE— R B b1 A S A 25 P A S SRR

PREAFH KM Co BERAFWAHN LIRS
WA AR ER R L P ZHHEELRERTIY R
E@ag&%?ﬁi%m?zﬁﬁLﬂi1%€ﬁ%umszﬁlé%

o —ROAN R TMINE A A T H A R L P EIY R
E’Jﬂiﬁi IR TR, REPFEIY RN S ER
i TR, H T RS 4 2 A B 1A 5 4 7 b 1)
PAMES, MR 1 A, = fE i RAERATR Lk T
B2 AR A B 7 A HAP IR EE 4 5 11.7°C
1 24. 0°C, ILZRME & 3 1L R A 8 8 A HAF IR
) 27.2°C. WIRER = m M RAEAR SR TR 3
P X RIR Z 8K, M T R SE i A AR, 22
HEFr &Y RS ER T AR

AVFRERY  HE R LY R R Z A K
DX IR M /) o AN [) 7 i ] — o A ) 2 2R 58 Hh il s 26
LAY AR L BAED . iR A R A3 4
7 b TP 4 2 “ 7 B R SR S TR A 28 W T o S A
2 SRR, TSI, 40 D-jHier B R AL B L B-K
T oS8 B 22 TRAE 3 A7 i R T  2 “ A EE k
SEHHERIEA —ER2ERME.

B B, ok R D CO M BN Al + R E
FrUO GG o sk TR TG A 2 SR S P R A R R AR R
TSR] i 8] (9 3R 30 855 R 3R 2 1 o - SRR 7 ) 2 2R
SLHRERY) 2SR RN E A T — PR

BAZ 3 AT IR A R R BRI R
SYEMAREALA—BCERY RN EBRERRN. &
I BRAEAR 7 L Co B i & BAR, BER Y AT &
TR B R s T AL MR VDI b & B B 2 i 28
YR ESYEER 3 A s LR & 3 1L b
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Difference of Volatile Aroma Compounds in Ripen Berries of Wine
Grape (Cabernet Sauvignon) Among Production Regions

ZHAO Yue' ,SUN Yuxia® ,SUN Qingyang' , HAN Aiqin' , MIAO Liping' ,ZHAO Xinjie!
(1. College of Biological Engineering, Qilu University of Technology ,Jinan, Shandong 250353; 2. Institute of Agro-food Science and Technology ,
Shandong Academy of Agricultural Sciences,Jinan,Shandong 250100)

Abstract: Volatile aroma compounds in berries of wine grape (Cabernet Sauvignon) from three production regions (Degin
in Yunnan, Laishan in Shandong and Shacheng in Hebei) in China were analyzed by headspace solid phase
microextraction (HS-SPME) coupled with gas chromatography mass spectrometry (GC-MS). The results showed that 38
kinds volatile aroma compounds,including 12 aldehydes,5 alcohols,4 ketones,7 aromatics,6 terpenes and 4 esters, were
detected in grape berry samples. Among three production regions,the composition of volatile aroma compounds in grape
berries were basically the same, while the content of volatile aroma compounds showed different features. The grape berry
sample of Degin in Yunnan had lower content of C6 aldehydes and higher content of alcohols and aromatics; Shacheng in
Hebei had higher content of terpenes, and the total volatile aroma compounds was also the highest among three
production regions;while the variety and content of special odor compounds of Laishan in Shandong showed differences
with the other two regions.

Keywords : production regions;wine grape;volatile aroma compounds
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