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Abstract: [Objective] ‘ Cabernet Sauvignon’, ‘Merlot” and ‘Cabernet Franc’ are excellent wine grape
varieties. Selection of clonal line is one of the main ways for grape breeding. It is of great significance
for wine grape selection and promotion to carry out clonal line selection and evaluation on the original

good wine grape varieties. The paper aims to take advantage of the merits of ‘Cabernet Sauvignon’,
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‘Merlot” and ‘Cabernet Franc’ clonal lines, and provide the basis for screening out the clonal line with
excellent aromas of berries and wines.[Methods]The mature berries of 5 clonal lines of ‘Cabernet Sau-
vignon’ (685, 169, 170, 338, 191), 3 clonal lines of ‘Merlot’ (181, 343, 348) and 3 clonal lines of
‘Cabernet Franc’ were used as materials, and the volatile aroma components in berries and wines were
analyzed. The berries were collected from grape vines grown in the vineyards of Pomology Institute,
Shanxi Academy of Agricultural Science in Taigu, Shanxi province during September to October in
2016. The samples were frozen using liquid nitrogen and stored in an ultra-low temperature freezer. The
wines were made in 2016. The volatile aroma components of the berries and wines were analyzed using
headspace solid phase micro- extraction (HS-SPME) and gas chromatography-mass spectrometry (GC-
MS) combined with automated mass spectral deconvolution and identification system (AMDIS). [Re-
sults]The types and contents of volatile aromas in berries and wines of various varieties were different,
and there were differences among the different lines of the same variety. The types of aroma compo-
nents in the berries and wines of 11 wine grape varieties were 64-99 and 105-121, respectively, and the
corresponding components of the berry and wine were 60-88. These aroma components were divided in-
to seven categories including medium- chain fatty acids, alcohol esters, alcohols, acetic esters, alde-
hydes, monoterpenes and norisoprenoids, ect. Except for the alcohols of ‘Cabernet Sauvignon’ 685 and
aldehydes of 191, the concentration of each type aroma components of wine in other lines was higher
than that of berry. Among the seven types of aroma compounds, medium-chain fatty acids were mostly
abundant, followed by alcohols in the berries, and then by alcohols or ethyl esters in the wines. There
were respectively 5-8 and 17-21 types of volatile aroma components in berries and wines exceeding the
threshold, and the common ones in 11 wine grape varieties were 5 and 15, respectively. However, the
odor activity value (OAV value) of the same aroma component of different varieties or different clonal
lines of the same variety was different, which led to differences in their aroma characteristics. Among
the medium-chain fatty acids, only hexanoic, octanoic and isovaleric acids in wines exceeded the aroma
threshold. The content of alcohol esters in berries of ‘ Cabernet Sauvignon’ 191 was highest, while only
ethyl caprylate in berries of ‘Cabernet Sauvignon’ 191 exceeded the threshold, which gave the berry
banana, pear and flower aroma; in wines, there were six types of esters that exceeded the threshold in-
cluding ethyl caproate, ethyl caprylate, ethyl butyrate, ethyl acetate, isoamyl acetate, and ethyl lactate,
which gave the wine a fruity, floral, creamy and fatty taste. The monoterpenes and norisoprenoids im-
parted floral aromas to berries and wines, and f-damascone, f-ionone and geraniol in the berries of 11
wine grape lines exceeded the threshold, while only B-damascone and geraniol in wines exceeded the
threshold. The phenylacetaldehyde and decanal exceeded the threshold, which gave the berry floral,
sweet, and grassy notes, respectively. The OAV values of phenylacetaldehyde and B-damascone in the
berries of ‘Cabernet Sauvignon’ 685, 169 and ‘Merlot” 348 were higher than other clonal lines, which
were consistent with the OAV values of floral and sweet aroma in the berries; the OAV value of me-
thoxy-3-isobutylpyrazine (IBMP) in Cabernet Sauvignon 170 was significantly higher than 191, which
was consistent with its highest OAV value of plant flavor, and the highest OAV value of TDN was con-
sistent with its highest OAV value of chemical flavor. In berries of ‘ Cabernet Franc’ ¢214, the OAV val-
ue of IBMP were higher than that of 327, 409, which gave itself highest plant flavor OAV; and the trend
of OAV value of phenylacetaldehyde, f-damastone in 3 clonal lines was consistent with that of caramel
flavor and floral aroma. Compared with other clonal lines, the higher ethyl caproate, ethyl caprylate, iso-
amyl acetate, phenylacetaldehyde and B-damassone in ‘Cabernet Sauvignon’ 170 and 338 wines gave

the wine a higher fruit taste and floral aroma; the higher ethyl caprylate, ethyl caproate and ethyl butyr-
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ate in the wine of ‘Merlot” 181 gave the wine a higher fruity and floral aroma; in the Cabernet Franc

c214, the OAV values of ethyl caproate, ethyl butyrate, and isoamyl acetate were the highest, which was
consistent with the highest OAV value of the fruit flavor of the wine. Higher OAV values of IBMP and
decanal in 327 gave the wine a higher plant flavor than c214.[Conclusion] According to the aroma char-
acteristics of the berry, ‘Cabernet Sauvignon’ 685 and 169, ‘Merlot’ 348 and ‘Cabernet Franc’ 327
were better, and ‘ Cabernet Sauvignon’ 338, 170 ‘Merlot’ 181 and ‘Cabernet Franc’ 409 were better

according to the aroma characteristics of wine. According to its aroma characteristics and market needs,

brewing process can be improved.
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Table 1 The kinds of aroma components in the fruits and wine of 11 wine grapes
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- Ry BEURS HEEMESURS Common oI RWIE TR ;}f\

e Aroma Aroma Common aroma  aroma Higher in the T

Variety aroma . . Lower in the
components components components components components wine than in wine than in
in fruit in wine in fruits and wine in fruit in W?ne the fruit the fruit

7R EZ 2k 685 Cabernet Sauvignon 685 76 105 70 69 97 48 22

FREEEK 191 Cabernet Sauvignon 191 99 113 88 74 14

7R ¥k 170 Cabernet Sauvignon 170 89 106 78 59 19

7R #2338 Cabernet Sauvignon 338 81 112 76 64 12

FREZEk 169 Cabernet Sauvignon 169 79 114 76 62 14

HEJEE L 181 Merlot 181 80 109 74 60 99 71 3

HgJEEH 343 Merlot 343 64 108 60 48 12

HEJEHI 348 Merlot 348 65 108 62 48 14

NN ER c214 Cabernet Franc c214 78 114 75 62 103 53 21

I Ek 409 Cabernet Franc 409 70 112 66 53 13

Im N Ek 327 Cabernet Franc 327 79 121 78 59 19




55 13 WS REEER MR AN S

TINER " AN 77 2R B 5 A R SR 111

HH] AT T B SR SR BE T R 0 A 7148 B ¢ N
BRO3AEFER S, SINER 327 SR Al It
R % 5 9 78 B, LT A v L R SRR v
A 59 Ff s < S AHER 409 SRS & T RO
/b, 66 Fift, o H R 270 H L SR S AR IR BE R IR 53 Rl
22 ‘HFEHRIEBEHM RWKARERRER
XHMPFEEESAER

BRI T Ly o o R R DT R L £ T I L oK
PG TSI | B AN B S T RS A 7 2, o R

CIRERERO8SBES . ARERER 191 B, HRE R AR
AR AR IR E S T RS TRESES

b, o B TR T R R B v SRS SR R SR IR
Z BTN ER 400 2 B2 G IR B B Ak Ah HoAth 2 72 R
TR TG IR 5 B A 3 40 T 5 B R S BK 76854191

IR 2 BT, 11 47 i 2 SR <2 R0 ] 28] W9 45 1 170 A1 “ Mg REHIL” 348 L BEREAR FE 5 56 — AL, B SR it
F2 UHRBEEEFRARLSEEBREAMEESKSSE
Table 2 The contents of aroma components in the fruits and wine of 11 wine grape lines (ng' LY
T bk 1S S TR
R R ORI s mex cmly  mx AR g
Material Variet Medium-chain Alcohol ester Alcohols Acetate ester Aldehydes Monoterpenes and Others
¥y fatty acid Y norisoprenoids
RS FREER685 80 608.18+ 14023+ 77 104.74+ 541+ 15541+  97.26+ 79.75£0.38 a
Fruits  Cabernet Sauvignon 685 971.67 a 0.13b 4009.48 a 0.07 a 7.16 ¢ 1.13b
AR 191 74 005.29+ 17829+ 45 743.88+ 4.15+ 52598+  87.53% 76.08+3.49 b
Cabernet Sauvignon 191 4358.15b 14.56 a 5709.45b 0.24b 33.58 a 0.12¢
AREEER 170 71 178.73+ 144.44+  22732.62+ 5.58+ 148.03+ 102.08+ 71.18+0.14 ¢
Cabernet Sauvignon 170 144.44 b 0.30b 6417.03 ¢ 0.17 a 571c 272 a
IREEER 338 73 205.19+ 2830+  47756.76+ 423+ 21634+  88.56+ 55.96+0.29 ¢
Cabernet Sauvignon 338 3604.17b 049 ¢ 1593.48b 0.03 b 45.62b 042 ¢
FREEFK 169 70 047.89+ 2545+  51990.80+ 3.85+ 177.03+  88.80+ 59.10+0.50 d
Cabernet Sauvignon 169 158.32b 0.07 ¢ 4514860 0.05¢ 2411bc  0.77c¢
MR 181 68 883.13+ 2481+ 1832.11+ 3.46+ 85.62+  88.01+ 61.68£9.04 b
Merlot 181 317.60 ¢ 0.00b 150.70 a 0.02 ¢ 1030b  1.67a
MEREHL 343 82 922.13+ 24.87+ 757.78+ 4.00+ 107.36+  87.61+ 121.8243.70 a
Merlot 343 3302.03a 0.01b 25.75b 0.04 a 3.88a  0.14a
Mg REHI 348 72869.81+ 32.37+ 652.40+ 3.78+ 86.95+  87.84+ 59.92+14.65 b
Merlot 348 556.19 b 481a 19.74 b 0.02b 430b  042a
FhNER c214 69 846.30+ 24.96+ 535.62+ 3.70+ 168.71+  90.13% 52.27£1.69 b
Cabernet Franc c214 185.63 a 0.03b 38.15¢ 0.00 b 36.10a  1.73a
Fh N ER 409 70 620.18+ 0.50+ 445224+ 6.14% 69.02+  85.07+ 51.92+0.28 b
Cabernet Franc 409 202779 a 0.01 ¢ 195.13b 0.08 a 1.78 b 0.87b
U ER 327 71 077.54+ 25.17+ 18 906.26+ 3.68+ 183.73+  85.57+ 55.81+1.88 a
Cabernet Franc 327 1953.86a 0.12a 1888.83a 0.06 b 4592 a 0.58b
i} FREEEk 685 796 644.80+ 84 184.80+  33804.19+  834.35% 757.99+  106.13% 1961.17+673.99 ¢
Wine  Cabernet Sauvignon 685 28 957.16 a 577.50 ab 118337e¢ 17927 ¢ 155.16 a 1.24 ¢
FREEER 191 483 593.90+  68446.38+ 5414481+ 1237.57+ 288.01+ 114.58+
Cabernet Sauvignon 191 20707.76 b 3572.98d 3074.17¢  117.32d 56.09¢  0.04c 8931.76+596.10 a
FREER 170 37502530+ 79208.48+  45188.04+ 1514.21+ 358.05+ 127.78+
Cabernet Sauvignon 170 1818.78 ¢ 5580.42 be 55.40d 49.48 ¢ 4422bc  2.78a 2 007.57£32.79 ¢
FREEER 338 370998.60+ 73 696.69+ 112 162.37+ 248421+ 39128+ 120.08+
Cabernet Sauvignon 338 46 84226¢ 4 557.05cd 159.11b 1761 a 1429bc  0.74b 6 380.48+368.93 b
FREEER 169 475920.60+ 90 855.72+ 147 973.90+ 2 134.13+ 433.84+ 10891+
Cabernet Sauvignon 169 4003.53b 3384.29a 440.72 a 11.36 b 41910 0.49d 1365.58+441.45 ¢
MEREH 181 492 63220+  57299.10+  95094.88+  185.13+ 205.81+ 121.18+
Merlot 181 21914.19b 520.48 b 8447.82a  2839b 4482¢  0.66a 193.73+12.12 ¢
Mg REH 343 75825280+  59521.87+ 96 819.60+ 66.72+ 37751+ 11629+
Merlot 343 66421.64 a 555227ab  509521a 11.73 ¢ 1461a  096b 2539.87+251.48 b
1 JEE 4 348 567 003.60+ 67 110.74+ 5790332+  357.73+ 300.29+ 108.24+
Merlot 348 43337.66b  4406.60 a 803.01 b 321a 3936b  091c¢ 5181.474290.02 a
r Ui ER c214 420737.00+  22529.12+  73517.42+ 1088.05+  1493.84+ 100.87+
Cabernet Franc c214 2569842b  3993.28b 4366.12b 1.07a 12.17a  1.04b 167.84+4.90 b
mh N ER 409 581453.00+  62697.20+  85635.09+  422.99+ 219.62+ 111.30%
Cabernet Franc 409 69 622.44 a 727129 a 8238.35a 69.92 b 43.69 ¢ 131a 853.79+271.61 a
ek 327 458 511.90+  55689.84+ 7732777+  234.19+ 719.67+  96.57+ 136.3246.90 b
Cabernet Franc 327 59700.40b  8149.26a 1568.32ab 107.64 ¢ 3620b  1.64c : :

VE R NG R R R SR SRR SR 2 R R (p < 0.05). F.

Note: Different small letters indicate significant difference among lines of the same variety in the same index at p < 0.05. The same below.
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S T MG SR 18, T A L 348 H p- K
i 2 25 v T MR 181 F1 3433 NEFR R
KO OAV (E 5K, MR 181 F11 343 rh 2% i >p-
KLl >p- 5 D =20, < Mg JEE B 348 2 B- K
TS > p- K 2, B MG RE L 343 R 348
P A R P 85 OAV>F7 I, 1] “ Mg RE AT 181 K
o th . AR 3N E TR R 6 Bl A 1)
S5  IBMP [ OAV {H i K, H SN ER ” c214>
327>409 (p < 0.05) , HIREK LB, H Wi ek’
c214 F1327 B2 =T W ER " 409; < S EHER c214 Al
409 TR > ZE > B- K By > p- 45 B 2% >y it
B, M0 ¢ Al AN BR 7 327 R 2K 28> B- K ) A B> 28 > p-
2> A v, HAS H O BIE Y TDN; 3 /N E
FERPREEE OAV HE R A RE, WA ER 327 1 -
KL STTER c214 A& g 5 35 T S At 2
ANEFRR, CTINER 327 Fl c214 H g8 B 4 i i 3%
T ST ER 409, X I R E 1 F S SR
% 403 SR S RHRR] 48 T 1) A AR e FNAC R sk 4
JIis, RERER SAVEFR R BT EEFIEE R ENE
R KSR BR R AR, o AR ER R 685 Al
169 1L &k K Bk OAVH B & m T HMME H# R,
‘TREEERT 170 fH P OAV H>191>685.338 F1 169,
22K OAV A 2 3 & T HAh 4 NME TR R R E IR
685338 A1 169 ¥4 K ME T URHIE LAE R FFIE IR R
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Table 4 The flavor series of OAV values in fruits of 11 wine grape lines

RELEFARS

7 FR#EEk Cabernet Sauvignon M HEHL Merlot AN K Cabernet Franc
Flavor series
in fruit 685 191 170 338 169 181 343 348 c214 409 327
TR H Bk 32.800+ 16.978+ 6.679+  6.154% 33.908+ 12.493+ 12903+ 22.652+  7.431+  5.819+ 31.645+
Fruity 3.800a 1.882b 0.021c  0.008c 11.781a 1.940b  1.129b 2.296a  0.035b 0258b 10.857a
LELYL S 16.933+ 77.856+  102.902+ 16.735+ 16345+ 15.052+  16.507+ 16335+  78.735+ 74.766= 77312+
Plants 0.095¢ 1.182b 1.131a 0273 ¢ 0.138¢  0.010a  1.645a 1424a 0.657a 0.045¢ 0.042b
TRk 0.010=  0.037+ 0.012+  0.011% 0.009+  0.008+  0.009+  0.009+  0.008+  0.008+  0.009+
Dryfruit 0.000 bc  0.003 a 0.000b  0.000bc  0.000c 0.000b  0.000a 0.000a 0.000b 0.000b  0.000a
FERHIR 78.515+ 46.206% 71.182+  55.956+ 78.779+ 37.941+ 45916+ 46.167+ 51.563+ 41.364+ 49.480+
Caramel flavor 3.583a 9.290¢ 1265a 2364b 5097a 0363b  3.287a 2.804a 2.184a 238lb 0.657a
Bk 0.208+ 0.364+ 0.022+
Mildew earthy 0.042 b 0.066 a 0.004 a
[f& 1 2455+ 1580+ 112764+  6.184+ 2676+  0.111% 0.019+  0.038+  0.025+ 0.113+  1.563+
Chemical 0.117b  0.017b 6201a  0.023b 0.159b 0.004a  0.000c  0.007b  0.005¢ 0.005b 0.072a
T e/ g R 0.725+  1.018% 0.576+=  0.716% 0.669+  0.579+ 0.558+  0.542+  0.602+ 0.747+  0.611%
Fatty 0.022b 0.083a 0.0l4c  0.013b 0.005b 0.012a  0.000b  0.002b  0.011b 0.019a 0.007b
1Ak 119.088+ 70.965+ 92.736+ 69.227+  120.120+ 57.093+  64.043+ 73.725+ 65.853+ 53.810+ 87.756+
Floral 0290a 7.148¢ 2684b 2421c¢ 16.888a 2399¢  2.100b  0.639a 2.197b 2.753b 11437a
S g ok 0381+  0.399+ 0.191+ 0371+ 0.365+  0.365+ 0.011+  0.010+ 0370+ 0367+  0.369+
Roasted 0.000a 0.007a 0.012b  0.000 a 0.044a 0.048a  0.00lb 0.000b 0.00la 0.002b  0.000 ab
AR 0.074+  0.218+ 0.225+  0.075+ 0.065+  0.058+ 0.064+  0.060+  0.066
Oak 0.001b  0.006a 0.029a  0.003b 0.001b  0.001 a 0.00la 0.00lb 0.002a
7 RHk 0473+  0.429+ 0.332+  0.687+ 0.567+  0.468+ 0.081+  0.040+  0.612+ 0379+  0.642+
Spicy 0.022¢  0.016¢ 0.023d  0.095a 0.007b 0.067a  0.00lb 0.003b 0.076a 0.00lb 0.093a

OAV 1 ¢ K, HARZFENEIR, < R EEBR” 685 F1169 H
Ji& T 5 = AL R KRR, ARERER 338 U2 AE )
W g T 55 = A AR EE R 191 ¥ K ME SRR DL
Yk g S OAV E B K, FLIRR AL B IR L AR IR |
IR ; < TREZER " 170 W2 Ak ik i 2, L UGZRAE )
WR BT IR EERRIR . Mg R0 A0 R BR AR
AR EY) EERE ALEW, T#H 3 NEFRRB LU
TR S, H M M0 348 TE 7 Kk OAV {H>343>
181(p < 0.05) , F k& FEHEIR , H “ #1343 I
3480AV {H & 3 = T 181 M FEHL " 181 F1 343 A
VIR OAV A K T 7K Lk, 177 g R 348 A, HL.
HE SRR 348 FK AR W 2 T Mg R 181 71 343,
M =& Mk OAV B 2 R A B3 . I ER 34N E
FER, AN ER 327 FEF R AK R OAV A 12 3%
TR I BR T c214 F1409, ¢ 5T ER 214 FE Yk
OAV 18 >327>409, T & [F Bk " c214 A1 327 £ ff ik
OAV {H 235 = T FhINER 409  FhFER " c214 1409
T PR 5 5% H 5 FL R AR B W L AR BB IR LK SRk, T
CMTRER 327 RAEE R A R, FOR A R R
R KSR

11 AVE IR R AT A 1721 P R &SR

Iy REIL BME, 22 1 15 P (GRS ABAN [ b ] —
VI OAVEA % 57, HIF— S P AS[F S 77 R 2 (Al
HZE5F . IREEER 685,170 1338 OAV {8 J& T i .
P ESWRA FR O L7 e - KD+
Wi 2R RN S IR, AR ERER T 1914169 H TR 1L
L& S YR A E R LT LR IR G 2% 15
FIRIRA CR O ARERER 170 #1338 £ TR L IR 2
Fmm T HAIAE IR R OIREER 338 I LR IR
fig OAV fE>169>170>191>685 (p < 0.05) , f- K &+
fii>170>191.685>169(p < 0.05) ;  FRFZEL " 169 17K
L R T 3- I I IE OAV 1H Wi 3 /& T Hofth 4
NEFERIREEER 170 f1 191 O R £ BiE OAV {H>
338>169>685(p < 0.05); ‘ FREZFR " 191 F1338 H1 57 1K,
% OAV 1l >169>170>685 (p < 0.05) ; “ JREE ¥k " 191
o B- K AT TDN 3 i T AR 4 NE R R Ok
BSER 685 T R 4 5 >191>338. 169>170 (p <
0.05), FLIE Z.lE>338.169>170.191(p < 0.05) , 251
BEETREER 191,170 F1338.

R 181 A1 343 OAV 18 J& T8 4 A7 S
VIR IR LBRR O 7 IRR A R 6 & T
55 5 AL A2 0 Sl ZE T AR B- TR T i 5 T ¢ M R AL
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348 R T S AL B S 2 R O IR 2
R TG RN B- K Ll . 3NEFRARK LI IR
LBEOAVAE AR, MEREHL 181 IR L lE . ¢
8 2T B BE . CRR AN IR 2 & T M 343,
348; MR 343 T R AN 3-HE AR B = T
MR L 181 A1 348, f- K H A il >181>348 (p <
0.05) ; ‘Mg FEHL " 348 H 1R ¢ IR A 28 i 2 25 v T
CHE P 181 F1 343 ML 343 TH LR LR Mg
JEHL 181 A FLER £ T8 AN “ H JEE #0348 H TDN & 3%
KFHA2ANE TR,

<SRN ER 327 A c2140AV 1 JE T 55 — A1 i 2
IBMP, HH# R ARE, WK 214 BT 5
TE ALY AR IR IR LT LR R A
R 2.1, 110 327 R R 4T K 4.1 R TR AN
ZEWE ;s MR ER 409 & T8 — 2 AL 2 K L L B-
K H SRR LR CBRFIZS | . i N Bk c214
O ORI LA 1R OAV H 2 35 & T il
Bk’ 409 1327, T IR LB A1 1R 57 I His OAV fH i T
409 F1327(p < 0.05) , 2K ZBE A 1-3¢ I -3- 1 {2 251K
TN ER 409 F1327; € SN ER 409 7K ZEEFA B- K
Ol B T AN ER 214 F1327; ¢ SN ER 327

YRS E & T SMIER c214 1409, ZE % 3
ETINER 214,

WIER 6 P , i 40 0 5 R 1 & AURHIE £ 2 A 1E
R IR SR R R IR DT/ e R R AR AL 2
R ARERER B LR BRI OB OAV fE 35 /)N
15,54 E IR R LUK R RRRIE i R, OAV {H i
K, Hom ¢ R EE Bk 338 ZK Lk OAV {H >170>685
191.169(p < 0.05) , HXZAEF OAV (> FEHER> IR
07 VR W RS AR RS> AL 70k, < IR ER BR T 338 AE A IR
OAV {E>170>169>685>191(p < 0.05), ‘ /R EZEk " 169
R OAV 1H>191.170.338>685(p < 0.05), ‘ #RE5
Bk 338 191 JI 107 W/ 3 1 i OAV {E>170+169>685
MR 348 B -k OAV H & & = T MEEHIL " 181
H1343,{HI/NT 10 Mg R 181 LA Mk LK R AL
2R OAV {1l >343>348 (p < 0.05) H ARk 2% & T
JE PR AR R S AT Mg R 348t R
343 JiE i R/ W R OAV fH>181>348;3 1N E 75 R 1Y
DLAE 75 W e R Y, Mg B0 181 R 343 1 /K SR ik
OAV {8 > W > Jig 7 Wi/ 7% i W > A 4700 > 1 22
M < 4 R " 348 Hh A R > 7 SR > g s P/ 29 e o>
TR R >4 Wk o ¢t T B 86 460 TS, © A I BR 327 16

Fo6 NARBAERAFEBESRY OAVE

Table 6 The flavor series of OAV values in wines of 11 wine grape lines

B R ARy IR MR AHTTIEES

Flavor series Cabernet Sauvignon Merlot Cabernet Franc

in wine 685 191 170 338 169 181 343 348 c214 409 327
KLk 165.556+ 175.176+ 246.903+ 283.534+ 172.173+ 195.130+ 108.300+ 70.837+ 107.631= 85411+ 96.060+
Fruity 5363¢  10.465¢  12.105b 34011a 1.36lc  2964a  3.0l16b 1.486¢ 0.054a 2.669c 2.763b
LS 20.572+ 20451+  21.128+ 22903+  24.113+ 19312+ 20511+ 22.083+  80.196+ 21.942+ 85.669+
Plants 1.068¢c  0.586¢ 0.393bc  0.185ab  2.166a  0341b  0979ab 1.320a 0.659b 1474c 1317a
R L 0.009+ 0.008+ 0.008+ 0.008+ 0.010+ 0011+ 0.012+  0.013+ 0.009+ 0.008+  0.008+
Dryfruit 0.000b  0.000 ¢ 0.000 ¢ 0.000 ¢ 0.000a  0.000c  0.000b 0.000a 0.000a 0.000a  0.000 a
FEER 72.591+ 94360+  90.908+  93.393+ 108.792+  99.984+  85.045+ 84.288+  72.462+ 68.753+ 58.648+
Caramel flavor 2374¢  3.537b 2.814b 8.835b 1.036a  3471a  0499b 0.205b 0.110a 5.626a  0.300b
PR U 1.239+ 2177+ 1.597+ 2.591+ 3.019+ 3.445+ 1.119+  7.875+ 1.624+ 6.877+  8.299+
Mildew earthy 0.133¢c  0.503abc  0.393bc  0.64l1ab 0.819a  0341b  0415b 2950a 0.007b 2428a 2917a
b2k 14.122+ 18283+  11.569+  16.751+  19.536+  16.264+  14.531+ 8911+  10.096+ 12.113+  6.150+
Chemical 0.438d  0.535b 0.126 ¢ 0.295 ¢ 0.674a  0352a  0.503b 0.174c¢ 1.110b 0.029a  0.702¢
HeWivk/ ik 43.817+  68.598+ 58732+  67.561=  60.807+  56.525+  68.412+ 50342+ 45718+ 36.640+ 28.706%
Fatty 1325¢  1321a 0.019b 4450 a 0814b  2.771b  0.126a 2.115¢ 0267a 0294b  7.873b
1Ak 160.233+  150.387+  218.305+ 229.172+ 171.754+ 206.598+ 148.815+ 84.648+  58.754+ 89.703+ 106.201+
Floral 2.154d  1.904¢ 9.170 b 4.643 a 0.882¢c  4.869a  0963b 0.178¢ 0.143¢  7.233b  1.113a
JETEAUS 0.370+ 0.369+ 0.367+ 0.371+ 0.378+ 0.041+ 0.051=  0.038% 0.378+ 0371+  0.374%
Roasted 0.000a  0.000a 0.047 a 0.002 a 0.004a  0.004b  0.004a 0.000b 0.004a 0.070a  0.007 a
AR 2.915+ 0.228+ 0.064+ 0.090+ 2.039+ 0463+ 0284+  0.379+ 0228+ 0379+  0.245+
Oak 0.088a  0.001c 0.002 d 0.007 d 0011b  0.060a  0.015¢ 0.005b 0.011b 0.011a  0.003b
[T 1.781+ 0.832+ 0.984+ 1.041+ 0.885+ 0.300+ 0.632+  0.482+ 3295+ 0.725+  1.746+
Spicy 0.306a  0.104b 0.039b 0.048 b 0.083b  0.081c  0.030a 0.078b 0.029a 0.003¢  0.065b
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