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Correlation Analysis of Aroma Characters and Volatiles in Chardonnay
Dry White Wines from Five Districts in China

Tao Yongsheng Peng Chuantao
(College of Enology, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract

Chardonnay dry white wines from main wine producing districts in China were collected to analyze
aroma quality and reveal the mathematic relations between aroma characters and volatiles. Sensory
analysis was made by 30 panelists who were trained by using “Le Nez du Vin” wine aroma kit. The
sensory data were composed of intensity and by using frequency of characters. SPME —GC — MS was used
to identify and quantify aroma compounds in wine. PCA and correlation analysis of sensory data showed
six typical aroma characters of the Chinese Chardonnay dry white wines; citric, pineapple, violet, lime,
green apple and lemon. Odor active value (OAV) analysis indicated that 25 ones of 64 aroma compounds
quantified in sample wines were impact odorants. Six regressive models of typical characters were built by
aroma compounds to predict typical aroma intensity. Aroma quality and wine origin could also be
estimated by the models. Five models have significance at 0. 01 levels on ANOAV. Coefficients and
constants of models are also significant at 0.01 level, and the correlation coefficients between the
measured and predicted values (R*)are between 0. 979 and 0. 999. Chinese Chardonnay dry white wines
from main producing districts have typical aroma characters. Aroma characters and volatile compounds
have obvious relative relations, and some aroma compounds could be used to predict wine aroma
characters.
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Tab.1 Chemical standards for MS quantification

5 Bisatiy R B/ % R

1 LR Aldrich 99 43 +45 +61

2 LR TTR Aldrich 97 RIC (35-400)
3 TR Aldrich 99 RIC (35-400)
4 1R Polyscience 97 31 +29 +27

5 RBTE Polyscience 97 RIC (35-400)
6 ZR5ILHR Chemservice 98 RIC (35 —400)
7 1-THE Aldrich 98 RIC (35-400)
8 SR EE Aldrich 98 RIC (35-400)
9 O R Z g Polyscience 97 RIC (35—400)
10 FLER TR Sigma 98 45 +29 +27 +43
1 1o Sigma 97 RIC (35-400)

12 (Z)-3-CFs-1-fE  Polyscience 97 67 +41 +39

13 3-3EE(NER) Polyscience 99 RIC (35-400)
14 ¥ Chemservice 97 RIC (35-400)
15 HWkEE Polyscience 98 93 +121 +136
16 LRSIk EE Fluka 98 45 +43 +70

17 BTB Fluka 98 73 +43

18 2,3-T Polyscience 97 45 +29

19 4-FN I e Polyscience 97 71 +111 +93
20 2(3H)-BEmf Chemservice 97 55 +27 +84

21 KRS Aldrich 98 RIC (35-400)
22 RS KE Fluka 97 70 +127 +71
23 IR B Aldrich 97 101 +29 +129
24 3-HEi3-1-5E  Firmenich 98 106

25 ZERE TR Sigma 97 RIC (35 —400)
26 B-KIhR Polyscience 97 121 +190

27 HAHR B Sigma 97 88 +101 +43
28 Ok Sigma 98 RIC (35-400)
29 ZEHIE Aldrich 98 RIC (35-400)
30 FomE Aldrich 98 RIC (35-400)
31 AR Aldrich 97 55 +43 +69

32 R Polyscience 98 RIC (35-400)
33 X2 HFKEm Aldrich 97 107 +122 +77
34 KENHER 2B Aldrich 98 88 +101 +43
35 %R Aldrich 97 RIC (35-400)

L5 EHEEFE

A0S AT R 5 I 0 1D
b 5 SR 26 0 TR 0 KO0 0 T e aA

S AMOT R B B 0 3
PRI PR O R P50 22 S TR
P AL 2 0 S T W T U 05 50, %4
WA BRME L A9 00 5 1 R, R 55 E R AL A

A 25 45 ¥ 043 T ME AL A 4 A b e il it 5
1.6 REDH

WEL i 5 (1 I 5« A 40 s 1 o 1 40T
VW RS 2 12% (FRJE S ¢/ L Fl pH {8 3.2) 1, B
PLIEHR 20 44 V7 A % E A7 L0852 06 o S 36 A i R
M= i zeikidit. BinE LS Wis e 2 s
RO BE,50% (1 fh 5 51 Al JE 0 1) 110 5 f1 e g ik 2
HAREA P L5t (s . [, 0 &S Ao
SRFHE

JERET A3 AT < 4 Y U R R Ak o M R A Sk [ 11 ]
T EIEAT o A2 /N R 30 44 A 2 T LMk 1 S AR
LR, R AT I 2 2 P R T b o S R
i, T s 2 T A SCREAE B B  SR 1 f
Z/NFEBTFEY 5% o fh2d— ko Hr 6 308
FELBENLIX A 3T, S48, # R 20°C, BBl &
FRES O FE 30 mL, B B 56 55 ™, AR R IR,
30 min PYSEMN. AhaE B LA R TEAE 5 ~8 s, R G R
B AR A 5 ~ 10 s, P FF [ F 4 AE R B 1 ~ 2 min,
BRI B AR E R HL N S ~ 6 AN RRAE TR 5
B B SRRAE I AR B R X B — A R AE
fritfbe Fo—F SRR i e 2 AL S B (20 1 T 2
5% 33K — A SRR AL T A P A0 2% i - 34
HE L R EEITE AR

M= /FI

X M——RALR A, %

I—— i i - 3541, %

2 HR5WRR

2.1 BEESW

M4 O A B SRR AR 4 A 25 3L, B2 2 T A
T R L o R 2 AR 2 R R
AL AT AR R E S AN X 2 T A
A URHIE , 3% 2 TR AT 27 Fh A AURHIE 1 AL £k 4 F0
R TR A4

— S SRR AR B AR 0 AR R, A R
B, — BB AR LR R AR, A es % K. AH
K431 FH R ) W 3 6 35 AORRAE 5 R AR B o 1t 2 ()
27,0 K00 B S PESE R L2 2, 19 R EAARIES
R RCE TR IE AR G, 8 B AR 3G, 0.05 JK P IE AR
K FANEA WS MAEMES 2, Fn ot
(PCA) R it — 25 i A 3 2 5 SR AR 5 3 IR B
JoT L Z R 06 Z, WP A o o AR R R %
() 39. 1% F127.5% ,E 1 JimR. 55— B 1EN
JoT g AT, B R A R ARRCE T R S AR A R
KHEEE W2 SRR S A SRR R IE A G
I HREAE—, X 6 A A SRFAE AT DUVE S v [

F—f SR, %



Pk it 45 EEZ T H

S

] 25 T A SRR 5 43 SR B A3

133

®2 PESAHAFRESWTEERAEESHIREE

wiEEE

Tab.2 Modified frequency values of aroma characters of Chardonnay dry white wines from 5 different districts in China

WAL FE /%
75 BN MERE R B
I B W) vk 494 35
1 HIER 37.8 45.3 30.9 60. 4 58. 4 0.72 0.08
2 S 32.7 28.9 45.7 46.3 50.2 0.16 0.40
3 kT 13.2 16.7 21.8 19.2 17.2 0.11 0.43
4 Pl 19.7 49.2 20.8 63.4 70.2 0. 89 0.02
5 i 43.1 39.8 37.5 48.2 44. 6 0.25 0.34
6 T 24.8 45.6 35.4 10. 6 44.8 0.44 0.23
7 A% 24.7 45.2 37.7 50. 4 43.8 0.81 0.05
8 R 20.8 25.4 31.5 37.8 43.6 0.57 0.16
9 K% 9.8 13.6 14.3 7.9 10. 4 -0.01 0.49
10 A I 0 3.1 0 0 1.1 0.70 0.09
11 K R 17.3 23.4 39.7 14.1 17.8 -0.31 0. 30
12 i 7K 21.5 32.9 17.6 19.3 27.5 0.73 0.08
13 FLHR 0.2 8.4 4.9 3.2 0 0.29 0.32
14 x5 0 0.4 2.6 1.0 8.7 0.47 0.21
15 41 3.5 0 6.8 13.2 0 -0.31 0.31
16 15 & 11.2 9.3 12. 1 8.9 8.2 -0.88 0.02
17 i 45.1 43.2 54.7 34.8 44.7 -0.43 0.24
18 S iy 14.3 9.4 0 7.9 0 -0.32 0. 30
19 L 17.2 37.3 9.9 40.2 46.5 0.90 0.02
20 e 10.9 8.8 17.3 6.3 20. 4 0. 04 0.47
21 THE 3.1 7.2 0 1.7 0 0.24 0.35
22 T 7% 15.3 9. 10. 4 3.8 6.7 -0.71 0.09
23 [k 1.2 0 3.1 0 4.8 0. 06 0.46
24 AR IK 39.8 41.7 35.8 45.8 50.6 0.73 0.08
25 i 19.7 5.6 32.4 4.2 7.5 -0.79 0. 06
26 paxidd 0 1.0 0 3.2 0 0.29 0.32
27 FHAr 0 5.4 27.3 6.3 19. 8 0.07 0. 46
28 JE R4y 2. 66 3.81 2.91 3.46 3.84
22 TN A 26 0 7 0 LR A ORRAE o 0 I LA R | 2%
1L0F %ﬁuﬁ R Pt G N VR A S SR AR AR R T ) =Y
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Fig.1 Correlation plot of the aroma characters A EE SPME — GC — MS #6430 A7 45 5 0 32 3, 4t

in the first two PCs

64 P L, s W ETE 1 pg/L ~249 mg/L 33
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Fig.2 Analog wine mixed standard solution for

GC — MS TIC figure
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Fig.3 Changli 2008 dry white Chardonnay aroma
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Tab.3 Aroma compounds in Chardonnay dry white wines from 5 districts in China

[ oy o \
W/ mg- L B
F5 i E FELMEY . JE R
/min Il EE 9 ) Wk myyy  /mel
1 3.26 ZFRZBE 14.258 +3.645  18.227 +2.435  13.266 +£2.009  19.290 +2.547  26.534 +1.988  7.500  FiHuk

2 560 ZMRTH 0. 060 +0. 009 0.124 £0.009 1. 600
3619 TERZHE 1198 0,473 1.42720.409  1.936+0.312  2.04320.271  3.165=0.279  0.020 Pﬁ;;ﬁﬁi Ak
4 665 1-pp 7.114£1.005 10.2590.794  8.910 £0.689 17.530=1.918 16.381 £1.397  50.000
5825 HTE 33.559 1,106 25.141 £3.358  26.931 £2.103  47.176 £3.578  44.409 £2.937 40.000  Zefi
6 841 SE 0.289£0.092  1.047£0.101  0.676 £0.087  0.143£0.039  0.975+0.087  0.030
7913 2% 0.139 £0.027  45.000
8 9.74 THE 1146 £0.094  0.451 £0.105  2.180+0.140  2.473+0.713  1.5430.378 150.000
9 LTI SRE 117.986 £5.326  192.347 £6.017 130.496 +4.382 232,981 £5.751 248.757 +5.863  30.000
10 1.9 EERZHEE 0.789£0.010 05020008 L745:0.000 2.006:0.072 190:002 001 R KRE
AR T
11 12.68 3-3 0.010£0.002  0.008=0.002  0.250
n g T ESTAL 0.138£0.026  —
i
13 12.96 1k 0.170 £0.010  0.245=0.025  80.000
14 1331 ZEROR 0.033£0.008  0.028+0.003  0.182£0.014  0.01920.002  0.057 £0.006  1.500
15 13.85 ;?Lzm MFE 02003 0.075:0010 0055007 0070006 0.093£0.006  —
H
16 15.01 5o 0.101 £0.007  0.123£0.006  0.097 £0.003  0.151 £0.004  0.106 £0.003  5.000
17 15.41  3-HISL-1-km 0.198£0.021  0.422£0.015  0.229+0.017  0.3230.021  0.3020.018 15.000
18 15.81 FLIRZHE 27.291 £3.431  5.568£0.982 20.085+1.101 16.495+1.023 46.095£2.006 14.000  FLERWE, B 4T
19 16.26 1-CUf 5.907£0.216  6.648£0.275  8.251 £0.412  14.241 £0.309 15.529 £0.325  8.000 FH ik
20 16.55 (E)-3-Ck-1-88  0.07220.016  0.132 £0.031 0.275£0.062  0.400
21 16,95 3-ZSAJE-1-JNEE 0.03320.003  0.034 +0.002 0.100
V1720 (Z)3-TH-1-E 0.243:0.021  0.353£0.020  0.390 £0.034  0.279£0.017  0.462£0.022  0.400 FEbg,25Er
5 g ETEET o i007  0185£0.014 0,213 20,013 0.500
PR TG
24 1874 EISRRZE 1028 £0.029  0.809£0.017  2.005£0.005  2.006+0.078  2.622=0.065 0.005 &% ,5 67
25 19.51 1B 0.044£0.003  0.043 £0.005 2.500
26 20.57 2-ZECE 0.039 £0.004  0.0750.004  0.033£0.002  0.0200.002  0.033 £0.004  5.000
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JP5 Wi [E] LAY B JEE R
Jmin 41l B s Wik gy /mek
27 21.17 HE 1.339 £0.067  2.100
DL3-BHE TR
28 21.34 0. 087 +0. 009 0. 020
[
29 21.39 B-EL% 20 0.005 £0. 001 0.000 09 %% > G
30 21.48  o-RE 4 0. 003 0. 000 0.000 09 %% % F#HRFE
31 21.84 TR 0.001 £0.000  0.001 +0.001 0.001 +0. 000 1.300  MREEJN,HAE
2-F5 HL4-F LR
2 2210 0.833 +£0.073  0.370 +0.019 0.200  FKE, EARR
R Z.Tig
33 22,29 HREE 0.041 £0.003  0.024 £0.002  0.047 £0.004  0.024 £0.007  0.115+0.009  0.025 J5F , {b&H, BFH
34 22,65 1-3pE 0.073 £0.005  0.045+0.003  0.051 £0.004  0.040 £0.004  0.059 £0.005  0.900
35 22.88 Spkfk 0.015£0.004  0.004 £0.001  0.008 +0.002  0.004 +0.002  0.094 +0.008  0.200 s
It
36 23.09 ©TER 0.019 £0.002  0.064 +0.004  0.059 +0. 004 8.100
37 23.25 23- T 1.095 £0.183  0.462£0.035  0.958 £0.059  0.441 £0.074  3.265 £0.218 120. 000
38 23.60 FHEZR 0.001 £0.001  0.150
39 23.82 4-FhidipE 0. 009 +0. 001 0. 120
2(3H)- & -
40 24.29 0.091 +0.023 50. 000
il
41 24.94 ZEFRZTE 0.061 £0.002  0.061 £0.002  0.343 +0.004  0.341 +0.005  0.411 £0.003  0.200 F5& JEHivk
N THIRI T, J5h
42 2547 SERRRREE 0.159 £0.027  0.122+0.018  0.149 +0.010  0.226 +0.012  0.258 +0.017  0.125
IR
43 25.96 T FRTZBR 8.871 £0.783  5.640£0.231  5.195+0.169  8.493 £0.473  9.969 =0.873  200. 000
44 26.39 9-2fR T4 0.011 £0.003  0.017 £0.002  0.018 £0.002  0.002 +0.001  0.015+0.003  0.100
45 28.21 STHEZRR 0.001 =0. 001 0. 200
46 28.52 1-%%jiE 0.047 £0.005  0.017 £0.003  0.080 £0.006  0.038 £0.002  0.069 +0.003  0.400
47 28.61 FrEifE 0.012 +0. 003 0.034 £0.003  0.040
48 29.70 [EEAFEZTE 0.143 £0.011  0.510 £0.009  0.697 +0.021  0.027 +0.009  0.098 +0.007  0.250 i BiMIER
) Bk, SRR T,
49 29.85 B-CIhfi 0.009 £0.002  0.001 £0.001  0.004 +0.001  0.002+0.002  0.002 £0.000  0.000 05 e
o
50 30.59 HE:RZME 0.001 £0.001  0.005 £0.001  0.056 +0.005  0.107 +0.007  0.088 +0.005  1.500
51 30.75 trans-FF Mg 0.035+0.006  0.030  FeEE, Bk, B
52 30.83 C\fg 1.164 £0.096  2.601 £0.101  6.074 £0.593  0.835£0.086  1.385=0.102  0.420 5/  J& ELIk
53 31.05 SPRIEZSHER 0.027 £0.002  0.031 £0.002  0.300
54 31.46 K ZFRZTE 0.122 0. 042 0.650 H AR
55 32.14 ZEZpE 17.138 £1.023  14.210 £1.573  14.534 £1.231  10.487 £1.003  13.275+0.911  14.000 {7, &Kk
56 33.44  FHE 0.011 £0.002  0.009 £0.002  0.041 +0.003  0.009 +0.001  0.019 +0.004  10. 000
57 34.75 trans-FE LR 0.028 £0.001  0.008 £0.002  0.074 +0.004  0.056 +0.004  0.014 +0.002  0.700
58 34.90 GRS 0.001 £0.000  0.001 £0.000  0.006 £0.002  0.002 £0.001  2.000
- W, g 05 R, M
59 35.16 ¥k 6.650£0.092  7.564 +0.117 19.219+1.271  5.234£0.374  9.003+0.472  0.500
*]ﬁ7 (S
60 38.14 fFfHERZTE 0.001 £0.001  0.001 £0.000  0.001 £0.001  0.001 £0.000  1.500
N R WL , A by
61 38.61 %R 0.304 £0.013  0.182+0.009  4.501 +0.104  0.491 £0.019  1.279 +0.107  1.000 i
Sz
62 38.92 2 4-fUTH-AERy  0.0730.010  0.0860 £0.007  0.227 £0.015  0.051 £0.006  0.067 £0.008  0.200 AR
63 39.50 9-ZIFHA 0. 107 +0. 008 —
64 41.44  HHE:® 0. 073 +0. 007 1. 500
it 247.591 295. 670 271. 131 384.776 450. 840
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Tab.4 Aroma significance detection and predicting effect of regression model

FAARE 15 22 3K U5 o B ¥y % F B E

EEER R 585.238 585.238 25. 062 0.015
R 15 2% 70. 054 23.352

&it 655.292

EVEER T 2216.391 738.797 1254 227. 000 0. 001
i P 5.890 x 10 ~* 5.890 x 10 ~*

Hit 2216.392

EVERAR 69. 452 23.151 31290 123. 000 0. 001
Frig 2 7.4%x1077 7.4 %1077

Hil 69. 452

EUERAR 388.372 129. 457 758 355. 400 0. 001
it 2% 1.707 x 10 ~* 1.707 x10 ~*

it 388.372

EVERAR 997. 187 332.396 286 879. 700 0. 001
e R 1.159 x10~? 1.159 x10 73

il 997. 188

EUERARR 129. 029 43.010 12 764. 570 0. 007
AR 12 3.369 x10 73 3.369 x 10 3

Gt 129. 032

3 & G o

(1) R A3 £ 2 4 0 = X AR Z T+ H
I A AT B URCE R AT R R AT
A URAE S8 R A 20 B A RO 1Y 6 A it 7
BAURFAE : NI B % 22 o KOk SE SR

(2)SPME — GC — MS 7 & Hi il A P 1964 Fh
AN Hp 25 M RA R M A EASY
 BRZE AT DT RR AR o8 T v S A BILER , it
3 F AR 25 F 28 S I IR L B A TR

(3) A UL -5 7 UM 20 22 18] 1 [l 0 F5000 AT 5
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Tab.5 Regression coefficients and the : detection of predicting model

S o L A A 2 T

FHAARIE & EVEES ' B T
P AR E R E(RY)

(g 8 8. 674 1.102 0.351

e ‘ 0.893
IR 0. 205 5. 006 0.015
W -26.336 -588.514 0. 001
5 G 0. 399 1 189. 662 0.001

i) 0.998
2-FR I -4-H LR 4 1 -3.931 -105. 389 0. 006
T8 -0.859 —34.861 0.018
O 45.055 26 505. 630 2.413 x10°°
BRI e ~11.364 —5259. 440 1.210 x10 ~*

- S ) 0.999
CIEEA YA 608. 546 2557.290 2.490 x10 -
LW 2T -0.012 -332.814 0. 002
W 46. 245 2218.384 2.870 x10*
B- K il -2353.360 -993. 457 0. 001

A% . 0.997
A 55 R g 1596. 792 466. 468 0. 001
R TR -0.358 ~36.754 0.017
(g e —21. 149 -136.677 0. 005
5 EE 0.272 471.244 0.001

E$ ) 0. 979
1-PifiE 142. 750 84.512 0. 008
2-F2 e -4-H LR 4 1 -5.334 -52.2028 0.012
W 26. 149 112.202 2 0. 006
IR T 0. 853 130. 038 0. 005

K 0.993
LB R Z Tig —5.443 -42.715 0.015
SO 22.296 15. 306 0. 042

ZERER, CHEZEKAR R HCRE A, 6 ML KPR R B AT A R BRI 5 ) AR RO
BT S A AR RS i g S A7 2 e ATk B . 38, ROE7E 0. 979 ~0. 999 Z Jil
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