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Abstract: The study aimed to determine the influence of harvest date on “Yeniang No.2’ (Vitis quinquangularis Rehd.)
wine basic chemical variables and aroma components. A series of three ‘Yeniang No.2’ wines were produced from
grapes of different harvest dates, Harvest 1: 15 August, Harvest 2: 10 September and Harvest 3: 23 September. The
physicochemical properties and aroma components were determined. Results showed that, the grapes of sequential harvest
treatments showed an increase in total sugar and a decrease in titratable acidity. In the wines, alcoholic strength, phenol,
tannin and flavonoid were enhanced with the sequential harvest, whereas residual sugar and acidity were decreased. there
also existed significant difference among different harvest periods(P<0.05). There were 89 aroma components identified in

3 wines, including 22 alcohols, 37 esters, 7acids, 5 aldehydes , 5 terpenes and 13 others. The highest concentration of aroma
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components was in the last harvest date, 852370.83 pg/L. The main aroma characteristics of ‘Yeniang No.2’ wines were

fruity, caramel, fatty and floral aromas, but the odor activity value (OAV) of the same aroma component of wines harvested

on different dates was different, which led to differences in their aroma characteristics. The higher OAV of isovaleric acid

and octoic acid in wines harvested on 15 August gave the wine a higher fatty flavor. The higher OAV of phenylacetal-

dehyde, f-damastone and TDN in wines harvested on 10 September gave the wine more floral and caramel characteristics.

The higher OAV of ethylcaproate in wines harvested on 23 September gave the wine a higher fruity aroma. The analysis

results of the fruit quality and aroma characteristics showed that the best harvest period of the ‘Yeniang No.2’ grape was

between 10 September and 23 September.
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Fig.1 Sugar and acid of grapes collected at different harvest
times
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Table 1 Physiochemical indices of wines made from grapes
collected at different harvest times
. SRAH I 8]
FALAE IR
815H 9J110H 9/123H
HASHE (Yovol) 3.65+0.015 5.42+0.042° 6.89+0.036°
FRM(g/L) 8.25+0.139" 6.27+£0.235° 4.00£0.010°
HR(gL) 20.69+0.050° 10.7440.163° 10.59+0.040°
S (mg/L) 807.65+8.157°  1303.79+3.725°  1466.2149.715°
H7 (mg/L) 985.68+10.474° 1359.53+7.140° 1410.98+32.413¢
BAEGT (mg/L)  42.31+1.928° 130.25+1.67° 111.88+1.67°
BRI (mg/L)  116.13+5.520°  168.51+2.792° 202+17.776¢

H: [T /INE FREAR #7822 5 1 35 (P<0.05) .
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Table 2 Concentrations of organic acids in wines at different
harvest times

KA ]
E20)
8H15H 9H10H 9J123H
WA (mg/L) 6731.89+164.139" 4487.33+£38.705"  2866.45+9.034°

SERR (mg/L)  9707.29+118.058¢ 2778.74+£28.381°  3247.28+91.596°
FrEMR(mg/L)  112.08+424.00°  215.01£10.95°  224.13+10.07°
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490325.7 ng/L; 9 A 10 H RFHLH N 87 Fl, HER B =
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Table 3 Aroma components of wines at different harvest times (ug/L)
5 k& T FAMIB[15-17,30,32]  BIE (ug/L)[15-17,30,32]
8H15H 9H10H 9A23H
1 ER R 759.82+69.21° 628.78+5.3* 3305.87+133.96" TR 306000
2 ST 115970.55+7360.43" 227280.46+10476.46° 194486.83+2461.14° AR R 40000
3 ETEE 1278.41+55.83" 715.8+19.95° 2843.17+123.72° T FLZS 150000
4 S 190725.62+6269.96°  185096.36+1384.34* 320562.45+4507.79" RGO, K5 30000
5 1-GEE 32.38+1.32° 54.54+1.19° 49.28+0.04° B2 U SN S 1000
6 4-F 31 27.9440.35" 13.54+1.02° 28.4+0.78" 50000
7 2- P 1.01£0.13 250
8 3-F -1 B 31.17+0.19° 19.65+0.86" 44.26+0.7° SR HHIR 1000
9 IEC R 340.53+2.04° 679.63+1.61°¢ 575.56+14.18° HHER, iRk 8000
10 R a-3-C -1 14.05+0.09° 43.53+0.47° 34.97+3.32° HEFH IR 400
11 i 156.84+4.88* 986.62+1.49° 543.62+11.49° HHRIR, TR 400
12 JGE-2- 4 - 1 - 5.4140.10° 10.76+0.82° 7.91£0.65"
13 1-2F45-3-1% 0.23+0.02° 0.94+0.01° 0.54+0.15" 557 SN 7 S 1
14 1E P 5.03+0.3 20.33+0.06° 436017 G W SEHR 200
15 2-Z O 0.52+0.15" 1.08+0.06* 5.730.74° 8000
16 2-T- 3L 0.4+0.01° 0.31+0° 0.63+0.04¢ 58
17 S 43.94+0.65° 16.81+0.22° 7.59+0.34° HOAL , ETGR 120
18 1- TR 0.98+0.04° 0.85+0.03" 0.86+0.01° EEUS 600
19 3-FH R P e 1567.6+303.28° 2165.14+5.91° 1332.224366.25° H AT REEE 500
20 1-Z4 % 2.3420.03° 1.43+0.00° 1.32+0.02° BEAEAT . IRIMAR R 400
21 7% e 90.62+14.14° 121.58+7.87° 142.54+1.13¢ Ak 200000
22 AL 47423.1+9236" 44288.85£2791.43"  63518.70+1147.44° WAL . ST 14000
/it 358477.48+4205.14" 462147.00£14687.14° 587497.82+£5958.65¢
23 LR TR 13745.15£1938.76°  86053.06+827.99°  75839.42+2682.72° ARBR, BT 7500
24 S TR 65.3+5.3* 307.88+2.35° 75.85£0.57° A AT
25 LIRS TR 81.69+5.56 686.79+1.23 72.01£1.22° FUEMR  RATIR 1600
26 TR 1 61.73+7.44° 21.35+0.17 171.08+0.97° TR HAT 20
27 2-HR TR 10.77+0.73° 20.43+0.08" 11.52+1.07° HILRTr RER ., H AR 18
28 SR TR 11.16+1.1° 37.92+0.64° 14.57+0.26 TR HERAE 3000
29 LRSI 483.35+14.06" 763.06+4.18° 606.24+26.07° AL, KR 200
30 LR TR 1.47+0.06° 1.08+0.02° 2.6+0.07° ZEEIE RS
31 EC R B 75.39+£9.29° 9.17+1.14* 277.8142.72° HIR, HHEK 14
32 RO 4.54+0.23 b SN N 1500
33 (B)-3-2 /%R .1 0.25+0.02° 2.16+0.03° 4.18+0.04°
34 (BE)-3-CH-1-BEL AR 0.360.01 0.45+0.03
35 LR BERR 0.36+0 0.48+0.05 HE,HR /
36 LR TR 107863.8+6451.34°  84824.42+16102.13* 177907.56£6996.79¢ Wi, T 150000
37 FRR TR 1.62+0.06° 0.07+0.01° 1.73+0.00° SR B MR RS 200
38 FMR LT 158.15+8.20 A KR B 250
39 R SR 0.17+0.03* 0.17+0.03" 0.25+0.02° IR WA 30
40 3BRITIRCER 411.08+86.59" 614.46+37.28" 1090.75+99.21°
41 TR e 0.58+0.01° 0.33+0° 0.56+0.01° B R 1300
42 2-FF-4-FIL R TR 118.38+0.34° 139.82+3.74° 92.67+2.91°
43 FR 5T TR 1.61+0.01° 1.52+0.00°* 1.72+0.01°
44 LR 5 g 18.28+0.14° 24.6+0.73 102.26+3.84° Wik 200
45 SR PR 1.78+0.01° 1.49+0.01° 1.74+0.00° 1200
46 LR LR 29.78+2.08 51.26+1.33 AL 22 BRI 200
47 SR 5 TE 3.06+0.05" 1.840.02° 4.06+0.04¢ JERIR IR 125
48 TR ZHs 1104.57+84.6" 1596.73+152.25" 1187.21+15.89° R HE WHER 200000
49 9-Z4 AR LTk 0.15%0 100
50 TKA R H i 0.4+0.00° 0.41+0.00" 0.69+0.04° LR 40
51 KR T 5.39+0.1° 11.31£0.06° 7.93£0.07° MR | R 250




0444 5 184 B3R, AR AFERIGHXT R 2 5 B AEA R SRS R -39 -
HR3
KA ] )
A= ezt FAIR[15-17,30,32]  BI{E(pg/L)[15-17,30,32]
8H15H 9H10H 9A23H
52 LIRH TR 21.57+0.37* 35.51+0.33" 44.44+0.33° AT Pl KR 250
53 AR R 17.74+0.46 11.89+0.21° 22.11£1.73¢ AT AT LR 1500
54 BT 5 e 1.6+0.02 1.59+0.02 1.64+0.03
55 3-KNIR Tk 6.38+0.21° 2.36+0.08° 2.17+0.06* piais 1.6
56 (E)-#8 A A i 5.86 5.86 5.86
57 (VAR ¥NZiH 5.86 5.86 5.86
58 PR 2.1 6.8240.47° 2.94+0.2° 1.93+0.01° AT W 1.1
59 KA < g 11.1142.81° 2.14+0.78° 38.93+5.41° BRITBE . KRk, itk 1500
N 124173.83+4642.43* 175188.78+15479.63° 257812.27+4436.33°
60 R 0.18+0.03 0.62+0.01 HUS 200000
61 5 TR 105.5+6.58" 322.09+11.04° 324.48+24.76 2300
62 T 776.8+28.65 1037.75+112.62° 805.37427.35" Iy . AR SR 1000
63 5 IR 1262.65+0.14° 4396.62+392.74° 841.64+17.25° HEE SIS 33
64 CiR 1924.95+232.5 2181.59+219.38° 2196.1£19.02° FLEE, R 420
65 FIR 2092.84+211.4° 1885.57+242.84° 1250.68+8.78" JE B VR Wi BRI 500
66 IEZSFR 240.95+5.62° 217.62+31.44° 104.55+6.3° IEHILZS 1000
/N 6403.69+484.88*  10041.42+1010.03° 5523.44+53.92°
67 TR 0.51+0.19 L NE S US 15
68 e 2.03+0.61 37.03+4.41 SRR 14100
69 R HIEE 1.36+0.02" 2.2240.02° 2.99+0.06° JFEAHYIR , AR 2000
70 AL 12.57+1.09° 34.38+0.28° 22.06+0.67° BT | T 1
71 2 ROERERE) 1213.23+1.11° 1215.5+5.01° 1233.66+7.98"  FHIELFS MRABRITIA 200
T 1227.16+0 1254.13+4.14 1296.25+11.55
72 TR 2.93+0.18" 0.4240.05° 2.67£0.21° IR E 25
73 oA 4.47+0.35¢ 3.85+0.29° 2.62+0.08° T 330
74 T 0.82+0.01° 0.25+0.00° 1.72£0.08° HE, T, ST 100
75 BRI 1.41+0.03 1.77+0.05° 0.69+0.00° AT T IR 0.05
76 L1L6=H%-12"%Z(TDN) 0.45+0.01° 0.77+0.01¢ 0.6+0.07° PESTHIZS 0.02
I 10.08+0.15° 7.06£0.29° 8.3+0.37°
77 B 1.24+0.10° 0.19+0.01° 0.2740.01°
78 4-F R 1.39+0.03° 1.39+0.00° 1.69+0.03°
79 R 3.52+0.94
80 (E)-Brujifit 0.27+0.00% 0.26+0.01° 0.32+0.05" B
81 gtlENLS 1.81+0.01° 1.55+0.14° 1.67+0.06™ JHEE | K50k 10
82 F U] 10.1+0.38
83 4-2Fk-2-HHE LR 1.35+0.02° 1.03+0.04° 139.59+1.24° 4-Z A AR 40
84 ] FH 85 0.92+0.08® 0.99+0.04° 0.88+0.01° 62
85 TEm 6.2+0.54* 7.41+0.79 6.63+0.29% PIAE. T4 &Rk 5
86 4-2FK 0.9240.01° 0.86+0.03° 50.62+1.59" JHZE Ay, A 440
87 3-HIE 0.71£0.01° 0.74+0.00° 0.59+0.00°
88 5T M 17.82+0.22° 19.27+0.41 19.74+0.33
89 A-FRER 0.66+0.00™ 0.65+0.00° 0.66+0.01°
33.29+0.71° 37.86+1.6" 232.76+3.85°
it 490325.7+£923.05° 648676.07+31174.59° 852370.83+10326.03°

H: AAT/NE FHREAN R R 25 5 3 (P<0.05) o

7 FRAER, 9 A 10 H R ARSI R & s, M
10041.42 pg/L, BARAYSE 9 A 23 H /Y 5523.44 pg/L,
8 A 15 HEY N 6403.69 ng/L. TR, S#IRHR. O R .
SETREENRIVTTR I & S A HL B, S50 B 247
U B B RRZEW T . Co~C o NETERXT 2 <
P~ A I R A AR B AR FH R, 2SR D R 1) 2 i
L 20 mg/L B, S48 20 R AR R B BB TR, &

HTE 4~10 mg/L B, 2345 74 26 105 40 1 5 05 04 7
BREI AWFIEFER 9 A 10 H RS IIE & g KT
10 mg/L, 8 H 15 HF1 9 H 23 HH AR TRABTEIE
HAYEEIY . IR . ORR . FIRH TR E N OAV
H, 2B A4 b S RIS T

2.3.4 BESS YT O R AL DI ER AR AR
B A= B, AEAS [E) R A B T A4 < PR 2 S5 T A 2
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T PRGN B S5 ARSI G, LA B A T
MG Y& m2ZE RN 8 (P<0.05) ¥I7FE 1200 pg/L
Z 1300 pg/L Z 8], BEISY AT S R T
U A5, 1w P8 2 PR R A e s o v
{8, 2 RERSI T2 79 BOAE T AN 4575
2.3.5 WS NG W R A AT L EITKCOR
FIATAE R AR, MRS B (B E 0.05~0.09 pg/L, ELA
RE BB IETERL, R 3 al g, AT o LA
B 4 FRBEIEIEAN 1 FpRES I IR IS, SR T
SEME . FREEE . a-FAVHEE . 1,1,6 = 31,2 A2
(TDN)FIl p- R Eh #2570 TR s a2 e &0 o el
HARMS, AF R TRARMEIE, B0 GE Sy 2
I SARFIERS S 2 B AT r R, BAT AR
B G PR A6 ) B 2R p- KR . TDN,
DA, EAT A HA RS L BORAE SRR
TEAS [FR A B 30 0 B A0 b & i 25 5 W 35 (P<
0.05),

2.3.6 He  BREBRYRSN, AHFGE A K E) Z Fh
B 2EW 0T . A O 4-SR NI R | 4RI 2 AN
(B)-BUHLmESE oy o ¥ K2 MRy 2 oA e i 4 vh i
ErELGEE T SRR BIE, T S s i FUYE i
R 2 T 1 DAL TS T A A T v A T ) A ) R
Wy 20, 4- 2 3-2- R . (Rl F . T 5. 4-
LRy | 3-SR AN T Ay 8 PRy, H
T OAV>1 X T # M, IZPGEA . T &/EK.
24 BREEENMEIEEESREE

T IEHIE(OVA) 2 RAE AT 45 B Ul
X EBRAT T DTHR A I — s ik 53, 385 e <
WK T 1 ISP 0, (H
0.1 <OAV < 1 YR HERE BAT I WEAE —E 5T
R, AR OAV (B, JLHfiaE 35 Fh oGt F FH Uk
4y, TEWLER 4.

27 Cai 50 Ak, MRS AL R F R, HF
WHRW T EIE R 9 DRI, IFITA
H RS SR A SR MR AT . ani&] 2 TR, dEad
X T S ISTU Y ST FE 01, ASF 5T o BPER 2 5 B4
T ) B AFNE BRI IR AR | B AR . ARk

100 -

. 8] 15H
80 E= 9J110H
CI9H23H
. 6014
) 40 4 §§
201
05k i
0.0 1M L E = =
IR I SN S SRR SRR
GNP G
F TR R QN W

B2 ASRERON B AT I 45 A BB S PR
Fig.2 Total OAVs (3 OAV) of aroma series in wines from
different harvest times

A4 AIRROY B A I S A SN A S P
Table 4 Main aroma components of wines at different
harvest times

CE R U
8A15H 9A10H 9H23H
Ji 2
1 STEE 2.9 5.68 4.86 3,7
2 S 6.36 6.17 10.69 57,8
3 Sz 2-3-C - 1B 0.04 0.11 0.09 3
4 el 0.39 247 1.36 3
5 143t 0.23 0.94 0.54 6
6 1E P 0.03 0.1 0.02 1
7 FEE 0.37 0.14 0.06 2
8 3-F B L P A 3.14 433 2.66 3
9 L 3.39 3.16 4.54 2
g 2
10 R TE 1.83 1147  10.11 1
11 LIRS TR 0.05 0.43 0.05 1
12 TR 3.09 1.07 8.55 1
13 2-IPIL TR 2 BR 0.6 1.14 0.64 1,2
14 LIRS IR 2.42 3.82 3.03 1
15 CR R 5.39 0.66 19.84 1
16 FMR LM 0.72 0.57 1.19 1,8
17 FLAR 5 T 0.09 0.12 0.51 1,5
18 LR LT 0.09 0.14 0.18 1,2,5
19 3-IKNIR TR 3.99 1.48 1.36 1,2
20 REERR 2T 6.2 2.67 1.75 1,8
iz 2
21 5T 0.05 0.14 0.14 8
22 T 0.78 1.04 0.81 8
23 IR 3826  33.23 25.5 8
24 O 4,58 5.19 5.23 8
25 FR 4.19 3.77 2.5 8
26 IEZ$FR 0.24 0.22 0.1 8
[
27 KL 1257 3438  22.06 2,5
28 T2 3R (FHREE) 6.07 6.08 6.17 2,5
29 Iyt 0.12 0.02 0.11 2,5
30 B- KR 282 35.4 13.8 1,2,5
31 l:lif;f%;])z 25 385 30 7
HE
32 WA 0.18 0.16 0.17 9
33 4-LH2-FEIERR 0.03 0.03 3.49 7
34 TEm 1.24 1.48 1.33 2,7
35 4-ZFHFK 0 0 0.12 7

T AR LRARUR; 246 SHEHIWR; 4 SRk SERMERE; ol H1%;
AR SRR ObekE Ik
AR FINE TR (COAV=>30) , AH 4 M X 2548 265 TP 7
SWEA —ETJER(13>Y0AV=>6), M LR Fpeks
R X B A A TR AR S STRRAE X AR (COA V<L) .
2% 4 Bl AR BP AR 2 S5 B AT B
SAFER ST, 5 THsE . el 3-FH R e, 2R
R, R OBE. TR . LRI . CHR LHR.
3RNIR TS AR EE. IR .. iR, FIR . &
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W F 2L p-RLER . TDN Fl T i &< Uls
HAESIEHEOAV) BN T 1, B SR 2 5
B 2T ML RS ) B DT . B SRR R [A] 9
HEIR, HFHR 2 5 T 4 20 VY SR SR A R W i, g W5
BRI WIREAILAN, TEFT R . A . R | fhARAn
Ve R R B SEHIUE T R EE, (HLEERAR AN
MG, AHL 8 H 15 B9 A 23 H,9 A 10 HWE
AT EE B . 8 H 15 HIWE
2 T 5 R . R AR IR O B A
BHAIIB M 9 A 23 B AR AW REYE . R
k. BEEIRAN, A TR TS MBS T
3 4Hig

AT TP B AN [R] SR WSO < B AR 2 5 B A A
T HART 25510 1) LAt o 3R BH SR SR, B
RSS2 TR IR BEREA . T
PR3 (1) T 255 VY e T, B RO 09 5 7%, B AR 457
PV AT R . SEARIR . BRMHASFE bR R B 5, T R
T 2 RS E N AEY) BT 2 A . B
WA T T, % HS-SPME-GC-MS #il) 45 A F1 7
SIEMAE ST, AR RINCH B THE 0B 2 R
SWERE R, 9 H 23 HRIHA A AT P&/
SRS, SN 852370.83 pg/L. eSS T A B
FEEAFAST, BEIRZ, &5 TF 3 Fiike R S L
535K 98.43 %, 98.25 % | 99.17 %; BT A THE A E
TEFFIBIDIRETIR | AR PR .t g
i A =, R FERISC A BRI W & U 22 550
e, Hrh 9 10 H /B2 HA R AL TR AN
FEBERR . PSS 2 Al IR SR AT ) T AR R
B VAR ZE#EEE H o A E R R Y B AR AT o
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