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A comparison of the fruit quality among five wine grape varieties intro-

duced from Italy and two main cultivated varieties in China
TAN Wei, LI Xiaomei, DONG Zhigang, TAN Min, RU Huiling, TANG Xiaoping"

(Pomology Institute, Shanxi Academy of Agricultural Science - Shanxi Key Laboratory of Germplasm Improvement and Utilization in Po-
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Abstract: [Objective] In order to enrich wine grape germplasm resources, the Pomology Institute,
Shanxi Academy of Agricultural Science introduced five wine grape varieties (‘Corvina’ ‘Corvinone’
‘Garganega’ ‘Molinara’ and ‘Rondinella’) from Italy in 2012. To further understand the features of
the five wine grape varieties and provide reference for selection of wine grape varieties, we compared
the quality traits of their matured berries with the main cultivated wine grape varieties (‘ Cabernet Sauvi-
gnon 685" and ‘Chardonnay 277"). [Methods] The experiments were carried out in 2015 and 2016.
The berries were collected from grape vines grown in the vineyards of Pomology Institute, Shanxi Acad-
emy of Agricultural Science in Taigu, Shanxi province during September to October in 2015 and 2016.
The samples were frozen using liquid nitrogen and stored in an ultra-low temperature freezer. The con-
tents of phenolic compounds were analyzed for 2 years in Pomology Institute, Shanxi Academy of Agri-

cultural Science in Taigu, Shanxi province according to the colorimetric method; while the aromatic
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compounds were determined in the Institute of Forestry and Pomology, Beijing Academy of Agriculture
and Forestry Sciences in Beijing in 2016, using headspace solid phase micro-extraction (HS- SPME)
and gas chromatography-mass spectrometry (GC-MS) combined with automated mass spectral deconvo-
lution and identification system (AMDIS). [Results]The results showed that the mature berries of the
seven grapes had an average weight between 1.4 g and 3.2 g, with oval or conical shape, and contents of
the titratable acid and soluble solids ranged from 0.43% to 0.86% and 19.0% to 27.0%, respectively.
‘Molinara’ had the highest ratio of peel to pulp. Among the seven varieties, the juice yield of fruit was
over 70% in all varieties except ‘Chardonnay 277 . The phenolic contents in different parts of berries
were significantly different. The total anthocyanin content in the four red wine grapes from Italy was
significantly lower than in ‘Cabernet Sauvignon 685, and the content in ‘Molinara’ was significantly
lower than that in the other three red ones. ‘Cabernet Sauvignon 685’ had the highest contents of total
phenol, tannin and proanthocyanidin in the peel, followed by ‘Corvinone’, which had the highest con-
tent of total flavonoids. The contents of tannins and proanthocyanidins in ‘Garganega’ were significant-
ly lower and higher than in ‘Chardonnay 277, respectively; the content of total flavonoids in ‘Corvi-
na’ and ‘Rondinella’ were significantly lower than the one in ‘Cabernet Sauvignon 685”. ‘Chardon-
nay 277  had the highest content of phenolics in the pulp, followed by ‘Corvina’ and ‘Corvinone’,
and those contents were significantly higher than ‘Garganega’. Compared with ‘Cabernet Sauvignon
685’7, ‘Molinara’ and ‘Rondinella’ had significantly higher tannin and lower proanthocyanidin con-
tents, while the contents of total flavonoids were significantly and 92.9% higher and 19.0% lower, re-
spectively. The seeds of ‘Corvina’ had the highest content of phenolics, which were significantly high-
er than that in ‘Cabernet Sauvignon 685, whereas the seeds of ‘Rondinella’ had the lowest content of
phenolics among the five red wine grapes. Compared with ‘Cabernet Sauvignon 685, the content of
phenolics in ‘Corvinone” was significantly higher, while in ‘Molinara’, only the content of total pheno-
lics was significantly higher. The content of phenolics in ‘Garganega’ seeds was significantly higher
than that in ‘Chardonnay 277’. ‘Garganega’ and ‘Corvina’ had the most and fewest species of volatile
aroma components, respectively. Among the seven kinds of aroma compounds, medium-chain fatty ac-
ids were the most abundant, followed by alcohols, and acetates were the lowest. Except for ‘Corvi-
none’, the contents of medium-chain fatty acids in the rest of the five varieties were significantly lower
than in ‘Cabernet Sauvignon 685, while there was no significant difference in the contents among the
five varieties. ‘Cabernet Sauvignon 685 had the highest content of alcohols, following by ‘Chardon-
nay 277, while the contents in the five Italian varieties were significantly lower than in them, and
among the five Italian varieties, ‘Corvinone’ was the highest while ‘Corvina’ the lowest. There were
six to eight kinds of aroma compounds that exceeded their corresponding threshold, especially the five
kinds that werecommon in all varieties, including decanal, phenylacetaldehyde, f-damascenone, p-ion-
one, and geraniol. Among them, phenylacetaldehyde, which yields the aroma of flowers, roses and hon-
ey, had the biggest odor activity value (OAV); B-damascenone generating the aroma of floral, lilac and
stewed apple, had the second OAV in ‘Corvinone’ ‘Molinara” ‘Rondinella’ and ‘Chardonnay 277;
while decanal showing the aroma of green and fresh, had the second OAV in ‘Corvina’ ‘Garganega’
and ‘Cabernet Sauvignon 685”. Among all the aroma compounds exceeding threshold, the common
one in ‘Corvina’ and ‘Chardonnay 277" was 2-methoxy-3-isobutyl pyrazine, which shows the aroma
of peppery and had the second OAV in ‘Corvina’; while the common one in ‘Corvinone’ ‘Cabernet
Sauvignon 685 and ‘Chardonnay 277’ was isobutanol, showing the aroma of fusel, alcohol and green.

TDN, which gives the aroma of kerosene, was the common aroma compound in ‘Garganega’ and ‘Ron-
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dinella’; a-farnesene, which shows aroma of floral, was the common compound in ‘Corvinone” ‘Mol-

inara’ and ‘Rondinella’; the unique aroma compound in ‘Cabernet Sauvignon 685 was vitispirane B,

which shows the aroma of camphor. The fragrance of flowers with the highest OAV was the most promi-

nent aroma in the berries of the seven grapes, followed by caramel flavor (sweet fragrance). The third

fragrance in the berries of ‘Corvina’ ‘Garganega’ and ‘Chardonnay 277’ was vegetal flavor (mainly

green pepper and raw green flavor), while that in the other three varieties was fruit flavor. [Conclusion]

The seven wine grapes had their own or common characteristics. The phenolics contents in different

parts of berries were significantly different among the seven grapes. According to the characteristics of

the phenolics and aroma, we can not only select the hybrids according to the target of breeding new vari-

eties of wine grapes, but also improve the brewing according to the characteristics of different varieties.

Key words: Wine grape; Introduction; Berry; Polyphenolic compounds; Volatile aroma

Rk OROR A ) R P s AT DU B 21 T8 T 2 000
a (A=) LURI , ) 26 B8 O o LA 1 — 1 R 2k, 1X
— V)RS i T R A R 1 b A | AR
A SR A AN R B I g SRR A . ORI DA 2 o
25111 [ 44 Tt PG R0 TR o 2 ot o i i A e A
A 1B 5K, AR B ORI A AN AR 58 1 B , H AR
A I 350 AN b B &k DA E A 32 T e A
T D O 380 B8 3 KR i 6 o Bl i 500 4N

‘Garganega’ 72 5 K AR 6 BB 6 77 X (1) —
AN ) g R, s, AR S R,
S, DATR i) 75 T =5 %8 287 0 17 5 44 s 417 4 R
“Corvina’ |32 M T B & 5 X A EL 7K AR R ZE i 1L
X, DA A BB AN AR AL BB I 4E 2 90, VR R L AR
K AT B 5 208 % s Pl Corvinone” 32 EL R E 75 JB 6
FE LI I X, W 24, BAR 5 “ Corvina 7E4MK
A4 A3 FAEL, {2 DNA K 45 8 B on e 123
SRS 1) 781 %) fb AP 5 ‘Rondinella” & — AN = &= 4B
AU 20 78 2 i p, 32 EOMORELAE BB AR XY R 2
P AR RIS R 1 3 57, HoR AR Z — 2 “Corvina
“Molinara’” tH 52 G YR T 8 FE 7= [X 0 213 % it F ™
{H R T € e AN By S8 A, AR D AR g B — i R R
i1 %] Y8 , ‘Molinara’ 7£ 5 “Corvina’ F1 ‘ Rondinella’ %
2] TR TR ) IR 70 214 7 84 Jor ) 2 G g R R SR A ) R
s,

FRIFE 2016 4] %] 907 A 114 75 t, BRI A 26 Ak
BE T ARIA 80 5 hm™ . AR 4 € o [ 7] 4 76 ) VRN (R 46
B A 2 ) S SCHR T IE 5 1952 4F 31 2016 4, 3
FE R B FL % 52 & P o it Rk 3Lk & 46 1
PG 7 2 00 R b (L, T R VP o ) AR 5 1
PR e R (1) 3 s [ o b o A e At e 1) AR B B

I, T JRe RS 6 6 i Ao B AL FE H aaE ). 15 F
A B SR P BORTIE SR R B A R
LA, AT DA BRI R & R e S Bt A S EE e k3R
V] ] 2] 7 b B R R 2 T L R 2 7 i T 3 O 3
Fryo AR T W], (LG A AP R e SR A BT
TR ) UR AL AR AE T IR PR AR R
TN ANE F RALH) TAE, 325 2 BN 5 7
T, D 3 TR e DT R U D TR 2
Pk EIRHES T, A RALT 2012 4F MR 4E D 44
ARBTG5 N 5 AN ER % # % A Corvina”
‘Corvinone’ ‘Garganega’ ‘Molinara’ ‘Rondinella’ ,
2014 SETFARHE R, HAT O AELLMEE 3 a, fE L TE
X, 5 A RCGAIE O H R E 10 B R
o BBHFEIHMT 11X 5 A BRI 2] AP oA H FT 32
AR i F ¢ R R Tk 685 € R 2T 277 U R 5
Py 2K Joi M R AL B ST 22 57, 9 I e 5] gk Al
J5t HIA BT KM F B4 5E kit

1 MR

1.1 PR B

Z A B 5 A & KOF) R 1% 7 %) & A Corvina
‘Corvinone’ ‘Garganega’ ‘Molinara’ ‘Rondinella’ 3]
T 2012 45 8 A T 1L 70 A8 RO R e R T BT CK
BOHE B A, TR T SRR RR 685" “HE 2 W
2777 T 2010 A 5E A8 T 1L 78 48 ROL R 2 B SR 5T
JIT CORAT ) RS 1 67 SR AR, 35 it e = )
FIALGERRS: , AT EE 0.8 m*2.5 m, 5 AN KR i
T 2014 IR R . T 201552016 £ 9—10 A
RS AIIESE 2 a AL i A &) (L URDRE, BORE
IR AR AL 3 4 BRI, CER B Hh i B 2~3 A



732 xr )

¥k

35%

TR HURE o Sk AT AT B SRR R
Fh 7 o B AN SR L R A S S SRR PR &5 SRS
B AL 325 B — 350 23~ SRR N e ] s P R T L T
SERR S & T AR pH E %5 5 R AR R
TR RS o B VR R, 80 CUKARIRAT, 76 11—
12 4 5 S 56 = 9 S B 8 S R S5 PRI R (1 T
K& . B MET 2016 412 HEAL
T AR MRRE 5 Bt AT T2 BT adEAT

1.2 NEIEHRR G E

121 RFEHM  ERLHAM Q01549 H 25
H.2016 4F 10 H 19 H) T304 H A &A™ it Fo B AL HX
6 AN v SRR, W S SR &5 SRS 4 AR BT HL A
FERE, BEATLER 30 AN SR i SR & 5 R o b
TR PR S AN SR RN AR

122 TTHRZBRATEERHMESE THIRS
R AR R e R . T E T & B R A
PAL-1 B FFM BT 5 (i sE R A R A FD
ME

123 XA RAFMHTHBMEABR4E SHE
B T VE AT SR . IR R SRR SRR
AP N TR, BURF 2 g R 6 g P+ 2
g, SRR G A 43 0 I B A T 70% (o, S
[F]) ZBEPEN 100 mL 25 &, fRIE &R AK &
s B EER T AR A, 50 mL 70% L BRI .
R, Y 25 min, F 70% LB E S, AR
WAV, FERAN SRR . Sy T & E R A
Folin-Ciocalteu £ 5& ; &80l & & 1% M &AL ER
Eo RN e s R AR L R R E T - Lt
EUISE o A, BRI A& R B2 0.2 g, I 1% ()

R - T K F SR BOR 20 mL, T = IR T R AL R iR
12 h, 7B ¥ & 50 mL A% (25 /=, >R FH pH 78 2230
ER B afe et EaEr.
124 REHARS TR EIL T RMRE
Bt A BIE FE BT aEAT o ot 1) A T [ A B A BT
RS 015 BT 25 18 2 25 sk I I 7 VAT
BRI E ERE &0 2 I8N G S ) J7 iR
7o
1.3 HESH

S S BEAL AR bR B AN SR R A R 0N 2015
12016 4F 2 a F s 1T 3 ME, R R SRS H
2016 FEEHE . 56 EH K F Microsoft Excel #X £F3F
A7 MR B 2 4, K SPSS 13.0 G834 5
ZHr LSD £ H LK.

2 RS0

21 BAAREAESMSREREERRMR
SEam B IR EL A

A& 10 LLEH, ‘Corvinone” ‘Rondinella’ 5
“EEZM277 RAEUN, PR EE 170 g U,
IREEER 685 RAET AR 7E 200 g /i A7, Hofth 3 AN 4
A SR A A O, I DL B gL R ¢ Garganega” T3 R
H K. ‘Corvinone” ¥ RKIJREAE 1S ghiti, 5
CINEETR 6857 AHIT s HiAt 4 AN =R b e SRR 5T 3
2.0 gl b, & T E 2277, Ll ‘Corvina’ £
Ko RIEBECHRPMPFEBZ I, 740
HISRIEFREII KT 0.95, RIS IR Y 5UR #ETE

7 A it b FORL S R A BR T o5 SR SE I B E A
TRz 5 B S B B B K B /N (19 49 3l 52 “Molinara’

*1 T NERESERMARAAR T
Table 1 The fruit characteristics of the seven wine grape varieties
T4 T s oS : o3 (i
e DI i o . : s e ’ ;
; pii R Berry sizefem e gurs B BRI G e wirs
wl Average X o Rszb # Ratio of /. |
. Average P4z A Fruit ARSI Titratable Soluble  Juice
Variety cluster berry itudi It shape Peel SG/% Seed peel to acid solid yield/%
mass/g Longitudinal Transverse * SG/% pulp . .
mass/g diameter diameter ~ index content/% content/%
Corvina 3458 3.14 2.042 1.794 1.14  18.04 2.96 0.228  0.853 23.08 70.90
Corvinone 135.1 1.48 1.480 1.260 1.17  18.93 5.27 0.250  0.801 26.80 71.56
Garganega 490.0 246 1.484 1.530 097  23.58 2.34 0.318  0.539 22.36 76.32
Molinara 2829  2.89 1.696 1.668 .02 31.92 4.31 0.501  0.436 19.10 73.14
Rondinella 1684  2.05 1.512 1.464 1.03  25.06 4.10 0.354  0.673 21.02 76.70
IREZER 685 203.6 1.41 1.340 1.266 1.07 2433 11.81 0.381  0.751 21.52 72.18
Cabernet Sauvignon 685
EEZW277 150.2 1.72 1.454 1.382 1.06  21.98 6.31 0.307  0.771 21.58 68.41

Chardonnay 277
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Table 2 The phenolics contents in fruit of seven wine grapes (mg- g
i ff Variety
M BRIL I
Tissues Phenolics Corvina Corvinone Garganega Molinara Rondinella Cabernet 2
Sauvi Chardonnay 277
auvignon 685
RE BAEET 2.580+0.107b 2.921+0.161 b 1.081x0.134 ¢ 2.997+0.215b  5.278+0.009 a

Skin  Total anthocyanin

K47 Total phenolics  6.181+0.330 ¢ 8.994+0.495b  6.939+£0.339 ¢ 8.307+0.202 b  6.667+0.449 ¢
5.167+0.266 cd 6.379+0.550 ab 3.423+0.110 e  5.562+0.018 bc 5.419+0.293 bed 7.275+0.866 a 4.524+0.201 d
3.974+0.080 b 4.258+0.069 a 2.928+0.046 d

Hi7* Tannin
eyl 3.001£0.103 d  4.290+0.115 a
Total flavonoids

JEAfE R

Proanthocyanidin

LA & Total phenolics  0.470+0.022 b 0.419+0.013 b 0.242+0.004 ¢ 0.242+0.026 ¢ 0.240+0.010 ¢
0.308+0.022 a 0.290+0.023 a  0.185+0.017b  0.162+0.021 be 0.172+0.006 b
0.171+0.000 b 0.168+0.004 b  0.087+0.004 ¢ 0.162+0.004 b 0.068+0.000 d

Flesh i1 5 Tannin
RS
Total flavonoids

JtEt R

Proanthocyanidin

fiF AW Total phenolics  7.454+0.295a 2.619+0.105¢  3.905+0.009 b 1.671+0.141 d 0.368+0.020 g
1.640+0.156 ¢ = 1.202+0.072d 0.100+0.020 f
SEyiLl] 4.656+0.259 a 1.476+0.103 ¢ 2.831+0.092b 0.958+0.057d 0.512+0.000 ¢

Seed i1 Tannin 5.1524£0.027 a 1.828+0.048 b

Total flavonoids

JEAEt R

Proanthocyanidin

0.432+0.049 a 0.207+0.009 ¢

0.701+0.003 ¢ 1.152+0.036 b  0.658+0.016 ¢ 0.857+0.020d 0.981+0.010 ¢

0.026+0.000 a 0.021+0.001 bc 0.014+0.000 ¢  0.019+0.000 cd 0.016+0.000 de

0.287+0.026 b 0.113+0.003 de 0.064+0.002 ef

10.968+0.534 a 6.868+0.257 ¢

3.338+0.199 ¢ 4.198+0.081 ab

1.399+0.026 a 0.387+0.009

0.271£0.016 ¢ 0.571£0.080 a
0.100+0.024 ¢ 0.329+0.061 a
0.084+0.005 ¢ 0.233+0.009 a

0.022+0.003 b 0.027+0.000 a

1.215+0.070 e 0.927+0.051 f
1.182+0.081 d 0.800+0.051 ¢
1.199+0.326 c¢d 0.428+0.018 ¢

0.123+0.001 d 0.034+0.002 f

VE AN FNG T BEROR A — SRR AN [ it R ) 22 57 .35 (p < 0.05).. Rl

Note: Different small letters indicate significant difference among varieties in the same index at 0.05 level. The same below.
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Z 0N 277" W L BE R & W KT Garganega” Al
‘Molinara’ , {2 & 2 & T ‘Corvina’ . [ ‘Molinara’
HRE DS | ‘Garganega’ H HRLf T[4 5 I, 0% « ‘ Rondi-
nella’ 1 L BN & B AE 7 RIE R MEH R & &4
& BALAL, Sy hh 4 A dicb e LA B B R 5 A
7 AN M AR 2R A SRS B B : C Corvi-
none’ > ¢ 75 %5 ¥k 685’ > ‘ Garganega’ > ‘ Corvina’ #ll
‘B2 21N 277’ > ‘Rondinella’ 1 ‘Molinara’

e tH I KPR S-SV T, 7 A% &)
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Table 3 The aroma compound contents and composition in the seven wine grapes

FARY RETR68S  HEWI277
A Corvina Corvinone  Garganega  Molinara Rondinella Cabernet Chardonnay
roma compounds .

Sauvignon 685 277
pCHALEENR D 69 189.55b 70176.22ab 68748.73b 68961.02b 69026.76b 72182.34a  69511.37b
MCFAs content/(ng- L")

p (LR 12.19¢ 25.02b 139.16 a 126.25a 27.22b 32.55b 25.03b
Ethyl esters content/(pn g L)
p(LIRERD 3.00d 380 ¢ 438b 3.63¢ 379 ¢ 491a 4.04b
Acetate esters content/(ug- L)
p(EEF) 8935.17f 40701.25c¢ 38628.72¢ 30847.60d 18903.34¢ 76732.72a 54 080.61 b
Acohols content/(pg- L")
p(FEFD 1160.86b 141432a 763.04 ¢ 120.42 £ 187.86 ¢ 182.16 ¢ 352.32d
Aldehydes content/(ng- L")
p CHATRR AT B 57 L 0D 86.90 d 114.19b 89.85¢cd  14437a  105.19b 9231 ¢ 92.72¢
Monoterpenes and norisoprenoids content/(ug: L")
p(FHAb) 33.07d 65.08 a 4772 ¢ 2432 26.34¢ 55.66 b 39.46d
Others content/(png- L")

YV ZRLES 72 81 87 78 81 75 81

Aroma composition categories
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Table 4 Odor active values, odor description and aromatic series
N . mm il Variety
BE % &S = e —
et Thres- iR KM AU JrRoss T2
Compounds hold/  Refer- Aroma Aroma descriptor Corvina Corvinone Garganega Molinara Rondinella a e.rnet
R . Sauvignon Chardon-
(ug-L") ence series
685 nay 277
B4 L1 200 [151 1 IR Mt 0.56 0.56
Ethyl decanoate Fruity, pleasant
LR T 250 (6] 8 WL, 1A, R 0.01 001 0.01 0.01 0.01 0.01 0.01
2-phenethyl acetate Pleasant, floral, fruity
KR TR 84 (17 2 AR AR IR 0.13  0.13 0.13 0.13 0.13 0.14 0.13
Ethyl salicylate minty
T 1 [18] 1 A7 0.06 0.72 0.15 0.18 0.26
Nonanal Citrus
& 0.1 [18] 2 L L 14.67 14.81 14.78 14.72 14.66 15.03 15.01
Decanal Green, fresh
A3 1 [19] 4.8 EF BOALS WA 9085 76.29 86.36 61.62 86.72 63.55 49.90
Phenylacetalde - Floral, rose, honey
hyde
R HIEE 2000 [20] 3.9 JERE R, A5k 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Benzaldehyde Roast, almond
B- K T L 0.05 [l16] 1,8  EHFEKTH EFERE 855 2894 5.46 15.02 2747 5.53 43.18
B-damascenone Floral, lilac, stewed apple
o- K% = 1 2.6 [15] 8 W, L= 0.15 017 0.15 0.17 0.17 4.12 4.72
o-ionone Floral, violet
B-EL T 24 0.09 [15] 8 A E , P 2 547 505 6.29 5.58 5.00 9.70 5.12
B-ionone Floral, violet
Vitispirane A 0.5 [21] 6 F Mgk Camphor 0.01 0.04 0.11 0.02 0.13 0.11 0.02
Vitispirane B 0.5 211 6 13 Camphor 0.01  0.05 0.01 0.02 0.14 11.65 0.02
TDN 0.02 [22] 6 JEH R Kerosene 0.04 097 12.32 1.30 0.66
T TR 60 [211 1 JKRF Fruity <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Geranyl acetone
- fn 250 [15] 8 HEWA <0.01 001  <0.01 <0.01  <0.01 <0.01 <0.01
a-Terpineol Lily, floral
TR 252 [15]1 1,8 BB, 16, KR Bl 0.02 029 0.02 0.02 0.06 0.02 0.05
Linalool Rose, floral,
fruity, sweet
7 I i 30 (6] 8 B, KA 1.19 142 1.14 1.40 1.24 1.17 1.33
Geraniol Rose, geranium
FXIE 100 [16] 8 4§/ <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Citronellol Roses
FEAEIE Nerol 400 23] 1 1E A, B A Fresh, fruity 0.08  0.08 0.08 0.08 0.08 0.08 0.08
i i >100 [24] 1.8 fEF KRG 0.01
Nerolidol FAIZE Floral, fruity,
citrus, light flavor
S EWEE 20 [25] 8 Ak 072 125 0.86 3.25 1.39 0.73 0.65
o-farnesene Floral
FrEN 10 [26] 1,2,8 F&7F, 5, M 0.06  0.08 0.06 0.06 0.06 0.06 0.06
Limonene Floral, grass, citrus
H N 15 (171 11 E IS 0.05  0.06 0.05 0.05 0.05 0.05
Myrcene Scent of balsam
i - B 0.5 [26] 8 62 0.10 0.07 0.14 0.13 <0.01
Cis-rose oxide Roses
S A -E Pk 0.5 [26] 8 IR 0.03 0.06 0.05
Trans-rose oxide Roses
TR 2300 [15] 7 Wit , WHEKER , R Rk <0.01 <0.01 <0.01

Isobutyric acid

Butter, cheese, rancid
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#4(%5) Table 4(continued)

N ) A Ff Variety

HE =% 'X — —
fetry Thres- SCHR K% FUHi Ak 685 BT
Compounds hold/ Refer- Aroma Aroma descriptor Corvina Corvinone Garganega Molinara Rondinella Cabemet 277

R : Sauvignon Chardon-
(ug-L") ence series
685 nay 277

[]icd 8100 [15] 7 S TR B vk 0.02  0.03 0.03 0.03 0.03 0.02 0.02
Methylacetic acid Spicy, acid, rancid
TR 10000 [16] 7 Wyl , A HTEE 0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01
Butanoic acid Cheese, rancid
&1 420 [s1 7 R WG > W%, AN e 023 038 0.41 0.24 0.28 0.29 0.34
Hexanoic acid Fatty, cheese, rancid
¥R 500 [1s] 7 NE W AN HTEER, ¥, U5 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Octanoic acid Fatty, rancid, harsh, cheese
B4R 1000 [15] 7 AHEER, W 0.08  0.08 0.08 0.08 0.08 0.08 0.08
Decanoic acid Rancid, cheese
SRR 334 [15] 7 TSR 5 WOk 0.21 0.21
Isovaleric acid Kimchi, rancid
4-FEmAIKRE 33 [16] 9,11  JBHMHIELE, HER, T A 0.36 0.36 0.36 0.19 0.26
4-Ethy-guaiacol Spicy, clove
4- 2 FE Ty 440 271 7 Sk, sk 0.04 0.04 0.03
4-Ethyl phenol Animal, stable
CEE 8000 [15] 2 B, A2 Tk 0.02 0.03 0.04
Hexan-1-ol Green, grass
KB 14000 [15] 8 W, e F 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Phenylethanol Roses, flower
1-TA 306 000 [20] 1,6 TSR, IR <0.01  <0.01 <0.01 <0.01 <0.01 <0.01
1-Propanol Alcohol, fruity
T 40000 [16] 2,6 e A A, AR R 0.22 1.01 0.96 0.76 0.46 1.90 1.34
Isobutyl alcohol Fusel, alcohol, green
& 400 [15] 8,7 REAE , Ao TR I IR 17 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Decan-1-ol Orange, fatty
Ji-3-CEE 400 (e} 2 HE ARG 0.05 0.07 0.03 0.02 0.09 0.32 0.06
(Z)-3-hexen-1-ol Green, grass
B 200 000 [20] 1,9 JERER , A <0.01 <0.01 <0.01 <0.01 <0.01 0.31 0.38
Benzyl alcohol Roasted, fruity
A-3-cERE 1000 [28] 2 TR, A TR <0.01 <0.01 <0.01 <0.01  <0.01 0.01 0.01
(E)-3-hexen-1-ol Green, grass
Je-2-CFEE 15000 [28] 2 T B, A Tk <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
(E)-2-hexen-1-ol Green, grass
T 150 000 [20] 6 2k, ARG <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Butanol Medicinal, alcohol
TR 64000 [29] 6,7 AR, AR <0.01
Pentanol Bitter almond, balmy
AR 150 000 [15] 7 Wik , i s ok <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acetoin Buttery, fatty
2-HAEHE-3-FT 0002 [30] 2 R 60.28 29.95
JLIE B (IBMP) Peppery
2-methoxy-3-
isobutyl pyrazine
RAGAATE 32 [31] 10 7 0.16
Trans-oak lactone Coconut
IR A B 74 [31] 10 W& 0.06  0.07 0.09 0.07 0.07 0.07 0.07
Cis-oak lactone Coconut
5-F BL e 16000 [31] 1,10 7k, Ak <0.01
Methyl furfural Spicy, roasted almond

: 0AV<0.01 ¥/t OAV FH IR R N <0.01; LR 2 W0k 3.7 R s 4 FB IR 5.8 0k 6. 4L "7k 7 IR 17 W/ 9 i ke 8 A6 455 9.
BBIR; 105 11 8RR

Note: The compound of which the OAV < 0.01 displayed as < 0.01; 1. Fruity; 2. Plants; 3. Dry fruit; 4. Caramel flavor; 5. Mildew earthy; 6.
Chemical; 7. Fatty/cream flavor; 8. Floral; 9. Roasted; 10; Oak; 11. Spicy.
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AW SFOEL RERN &SGR K rane B, 2N, X2 BEH &S S PR
W B- K5 L B- 5 % SR AN A I, R L @%E&Eﬁ%@ﬁ‘]*’ﬁﬁ,ﬁﬂl%)‘ﬁ“ﬁ WL s pros,
OAV fH iz K, BRI BUBAL & AiE B A, R an A R SEHE R MR R LB E R IR R R

L, B R, I EE OAV {H 1K, 2 BUBAE
B VREENE. HETRENESLEDT,
‘Corvina’ Fll‘ §2 Z Wi 277 L 1) /2 2- F A L -3- ¢
TR, 2 HF R s  Corvinone” ¢ 7~ B5 B 6857 Al
“EEZW277T A MRS TR, R R WA A
R s REEER 685 MR Z N 277" KA I a- KD
2P, BB A VKPR ; ‘Garganega’ il
‘Rondinella” 245 [¥] /& TDN, H A S Bk 5 “ Corvi-
LHMRZEEK

none’ ‘Molinara’ I  Rondinella’

OAV{EEijC,Eﬁ’\%%*E%(ﬁEL%%%), Corvina’
‘Garganega’ ‘ R EE Bk 6857 Fl C FE Z N 277 MW
R (3= 22T U AT RO OAV B J& 28 =47, HoAth
3 A S K SR R OAV 1 JE 28 =47 . “ Corvi-
na’ Al 21N 277 /K R & Wk OAV 18 & 285 VU £,
‘Corvinone” ‘Molinara’ il ‘Rondinella’ /& f& 4 Wk
OAV 15 J& % VU 47, 1M ¢ Garganega’ Fl ¢ 7% #5 B 685’
AR E DAL, 7 A A R ST R A L R
IR/ Y8 R b 928 R L RSO R A R R OAV R 3K

I, B H SR IR ES 2R 6857 %ﬁﬁ@ﬂz\fltlspl— T 1,
#£5 TN RBIFEAMRIESERT 0AV E
Table 5 The flavor series OAV value in seven wine grapes
il Variety
g EAI IR B 685 EEZW277
Code Flavorseries ; : : . INER QN
Corvina Corvinone  Garganega  Molinara Rondinella CabernetSauvignon 685 Chardonnay 277
1 JK F 7 Fruity 8.72 29.45 6.19 16.46 27.83 6.19 44.02
2 T4k Plants 75.41 16.11 15.96 15.72 15.41 17.48 46.59
3 TR Dryfruit 0.01 0.01 0.01 0.01 0.01 0.01 0.01
4 FEHELK Caramelflavor — 90.85 76.29 86.36 61.62 86.72 63.55 49.90
6 A 220k Chemical 0.27 2.07 13.40 0.81 2.04 13.66 2.03
7 JUg J WA/ W5 I WA Fatty 0.54 0.73 0.98 0.55 0.80 0.63 0.65
8 1£7 Floral 107.03 113.66 100.47 87.36 122.34 84.92 105.06
9 JEE I Roasted 0.01 0.37 0.37 0.01 0.37 0.51 0.64
10 ARk Oak 0.06 0.07 0.24 0.07 0.07 0.07 0.07
11 &Rk Spicy 0.05 0.42 0.41 0.05 0.41 0.19 0.31
3 Wi o ) 6 R R R 2 B RS AT AT B R KR
> bt

L P28 RO A 27 B SRR 72 Bl AN KR 5 3k 1
5 AN TR TP R 2 PR, R L RS TR A S, SRR
5 1.4~3.2 g, "I TEFETEY) & 8 19.1%~26.8%, HiT
2 T0%~T7% , ¥4 35 3305 H # & R P& b & 16%~
17% it 2 70% R EER ™, By KY) )i 7 & 2
B P A AR, S ) R 2 S R
A B GBAESE R R Y™, SR KR & RS 2
AR 2 A R 2 SR S R R S A 2 R H
TR AR o RS A S 90% LA L, X
Sy R 3 B A e SRR AR R, R
AR A R — 8, SRIBED T T 2044
TR b P 2R 4 o, 45 SRR, R B (LA
R URE & & (o, J5RD A 12~125 mg- 100 g7,
R T R By & BN 17~456 mg- 100g™, SR
HEN1.24~324 mg 100 g'o X ALK [F

LA [R] ot b ] %) B2 b 22 By 5 VG O 13.8~47.1
mg- g, H &k 2 B S EVE RN 12~103 mg - g,
AW T 7 A AR R A BN 6.181~
10.968 mg- g, i % k1 HF 7 0.368~7.454 mg- g, A
t140.240~0.571 mg- g", ‘ Corvina’ F§ 1 f] Mi By &
TR R AR AL, FoAt 6 A SRR A8 2 R R A R
My o B T AR . AR 5 A ORI R 7 ) 4
s PPy R 5 PR R, A 2% A8 35 BT PR TR ot P
AT LR B AR 2 3 1 077 1% 2% 28 5 AR, ST BARR R %
wn PR R AT RRIE T 2R o £ KA, ‘Corvina’
‘Rondinella’ 1 ‘Molinara” 28 ¥ 7B & R BR i% FL /K %
HLFE R AN L Z R TR 5 € Corvinone” /2 5 HA
% &b MR BR 5 ‘Garganega’ | 5 ‘Trebbianno di
Soave’ ‘BZZ TN TRA BRI H B H .
) 2] S TR I S50 ) A B A AR 4

G ARARAE, B F 20w RS RS



738 xr )

¥k

35%

RV B A & A, HM R V& & B B 2 2 TR) 1Y
AH B AT FH o s i e R0 2 W %) UK, B T R M
ARG b B PR e HRIE T2 A A HEER
o HRGEE R D7 R LA W R TR T R A R
MLIER A A ER AR, S MORER AR, A
T 58 A, A T T R A 7 1 TR VIS R A B SR S
RAEA ST PR B R B — R & B RE
o FAE . CEERE AT AR T A R A AR
B AT, o 260 TP B LA A S B, 7 S e
P sz DL “ Garganega” Fil “ Molinara” Z B2 i < B¢
51 5 ‘Garganega’ [ L B # SUE CAOK R HTE A&
= AR AK R A G R AE, ‘Molinara” ) LA F
AR LTG0 BRI R S 13 e 3 ] 2] AP 1 67 T
REIR (1) i R S, R 28 R A ) o LA B
HIDTERY*, 7 A~ i Fh LL“Molinara” B A1 % 57 8 —
I FE 3¢ 151 » “ Corvinone” A1 Rondinella” X 2, ¢ Cor-
vina’ fll‘ Garganega 5 fI% , He i L A4 HE 1 8 T8
BT B B- K5y i L B-55 B 2 A I e
BRAE , T T F 5246 &k, 573 41 Corvinone” ‘ Molinara’
1 Rondinella " 14 3 [ 00 24 b8 1ot 50 8L 1) 4 5 XK
RIS BRI A 4 SR 5 1 2R ot 1 b 28
MEBELESNEYH EEBRRMILE, R OE.
ZEWE FE 7 AN M b 3L [RIAS R 00 o R A ) A Sk
a5 IR T R SR A AR AT Bk . AR S
AN APANTE], ‘Corvina” FlCB5 2T 277 W o — £ H
B HER 2 2- AR -3- S T AR LR, J& Tk
28, W7 7 ) R R 20 T RO, U R AR R
KA R S IR BRSO B, TANER
TP 26 i P SR S R4 R M A AU 93 BB TR IS 5 | ES s
IR, FE AT A

4 4

5 AT KR TR 6 26 it A 5 2 A ] 3 Rk it ol
TS AR A AL E A 4L AR
Fa et S B R EACT R E Bk 6857 ‘Corvi-
none’ Ry BT ARAE AR S EIRT FE
B685” HH R B R W & B (2277
R ZEW) 5 & & i mi» ‘Corvina” X Z ; ‘ Corvina’
b7 TRy 2R W) 5 B = > ‘Rondinella” FH 8L 5 & iy
Ko 7MMREEREESIN I AEREER, K
L R BB B SRS S, 2R L OAV
R, HROR B A6 & FE A 2 7 A P R six &

BLAF SRR, FE R A 2R L B-OR L B-
B LW A R R AR T R SR R
7 o ‘Corvina’ ‘Garganega’ ‘ 75 #2 Bk 685" Fll “ 5 Z N
277 R (2 2R U AR RO OAV B & 5
= A7, HoAs 3 A S AR K R A R OAV B & 5 =47
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