W R AR K B 4R, 2026, 43(4): 816-827 https://zlxb.zafu.edu.cn
Journal of Zhejiang A&F University DOI: 10.11833/5.issn.2095-0756.20250264

SRR kg, 0, R, S W IR R A B2 %G A S BRI A A SRR ], # R Ak
K4, 2026, 43(4): 816—827. LI Linxin, LI Wenchao, YANG Pengcheng, et al. Fruit quality and wine aroma characteristics of
Vitis vinifera * Chardonnay’ in different ecological zones of Helan Mountain’ s east foothill[J]. Journal of Zhejiang A&F
University, 2026, 43(4): 816—827.

REUWFBEARESK ‘EFW HERELMAEN

AEBHE ST
B, BXAL B, BN, ERT, S

(1. FERF Wi S5R 2200, TE AN 750021; 2. FEWR 2 INAEEHEHE -V RAXEHERS, THH
JII 710005; 3. Lifgagil K ol 5EY 4B, ifE 200240)

WE: (W] RKEATARZLAR S KARRRE5MH E Vilis vinifera R % ¥ REBRBRRAFH HBEAABRAY
w, ARALZEFRREGHHERLEBERRAD G ESAREELRE, [FH]ATERZLABKRT. 4%, 41
INFR AN (RR, BE, GafEE) 8 ‘ESmW V. vinifera ‘Chardonnay’ # # R A LB F &8 AR
%, BB ERARURE FERE, FMHDBFHELESS ., [BR] E4AMRBEOFHRE P, AARS
FEMMI ARG, H6876.62mg L, ERFI, H3873.65mg L, 4 B P L L B2 EEFARE, 2Lk
QAW Z A £ F R F (P<005); ARAMEHNERENARAR, AR, FAARIBARNAETRELZFRE
(P<0.05), MmHABRFMARYGEZFILATE, AMNEFTHBOEFARS ERH 4 XEVWAMR, LEEFART
95.1%, R ¥ &HEEEEE 493%, RHBR B £ S 222%, HAtbBik & 12.6%, BHBRE L 11.0%, AR ERR DR
F| %) 547 (OPLS-DA) THIFH KX 4 4 Mo, AL fedmibiE £ 7800, TRA—-X, @3 TFTHYETZH
(VIP) 35 B TEFRX 5B GEAMRA A, X¥F R, TZBmTB. TR O-RIHmEs, FIMTE. 77844
Lie QiR H B T RHEM IR, R, AARFR_LUE., AR TR _FTEAZRHNAANIZEZHIEIR,
(%] TARZLAEES TR ‘E5W HNAREZAABREFHNIENFASEH IR ELMH LR 0, 3L
¥, ARBRTAEAZFHPARK, FHANIBEAFADRAZBBREARTHE TR, BS5E5433
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Fruit quality and wine aroma characteristics of Vitis vinifera ‘Chardonnay’ in
different ecological zones of Helan Mountain’s east foothill

LI Linxin', LI Wenchao?, YANG Pengcheng’, MA Danyang®’, WANG Zhenping', LI Dongmei'

(1. College of Wine and Horticulture, Ningxia University, Yinchuan 750021, Ningxia, China; 2. Administrative
Committee of Wine Industry Zone of Ningxia Helan Mountain’s East Foothill, Yinchuan 710005, Ningxia, China;
3. College of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: [Objective] The effects of diverse terroir factors in Ningxia Helan Mountain’ s east foothill
production area on grape (Vitis vinifera) berry amino acid accumulation and wine aroma formation are
investigated, with the goal of providing theoretical support for optimizing local grape planting terroir and

upgrading wine quality. [Method] The fruit amino acid composition and content were analyzed by high
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performance liquid chromatography (HPLC) in 4 plots (Yuquan, Yuma, Xige, Zhihui) of V. vinifera
‘Chardonnay’ grape berries and wines made during the harvest period in Yongning, Qingtongxia, and Yinchuan,
3 sub-appellations in Ningxia Helan Mountain’s east foothill, and headspace solid-phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS) was used to analyze the volatile components in the
wines. [Result] The results showed that the total amino acid content of grape berries from plot Zhihui was the
highest at 6 876.62 mg* L', Yuquan was the lowest at 3 873.65 mg: L', and the difference between Yuma and
Xige was not significant, but there was a significant difference with the other 2 plots (P<<0.05). The contents of
alanine, arginine, phenylalanine, and tyrosine in the grape berries of the 4 plots showed significant differences
(P<<0.05), while the differences in glycine and proline were even more prominent. The aroma composition of
the wines from the 4 plots mainly consisted of 4 types of substances, accounting for a total of 95.1%, of which
higher alcohols accounted for 49.3%, fatty acid ethyl esters accounted for 22.2%, other esters accounted for
12.6%, and fatty acids accounted for 11.0%. By using orthogonal partial least squares discriminant analysis
(OPLS-DA), 4 plots could be better distinguished, among which the differences between Yuma and Xige groups
were small and could be categorized as one group; the aroma substances that could significantly distinguish the
plots were identified as eight by the VIP score plot, among which isoamyl alcohol, ethyl tridecanoate, ethyl 9-
decenoate, ethyl caprylate, isobutyl alcohol were the main characteristic substances of Yuma and Xige wines;
phenylethanol, diethyl phthalate, dimethyl phthalate were the main characteristic substances of Yuquan wine.
[Conclusion] The accumulation of amino acids in ‘Chardonnay’ grape berries and the aroma characteristics of
wines from various sub-appellations in Ningxia Helan Mountain’s east foothill were affected by the differences
in terroir conditions, among which, alanine was most affected by the ecological conditions and made a
prominent contribution to the higher alcohols of the wine’s aroma substances. [Ch, 5 fig. 5 tab. 33 ref]

Key words: Vitis vinifera ‘Chardonnay’; amino acids; terroir; volatile compounds

I XU 7 #4 Vitis vinifera RS BRSREIR TR A AR S T S B SR S VIR G . AR E R
L EE S ARG, XA IR i EEAERY, AR L R B2 2R AR A
W, HPRERCHENEZ —, AWREN. SETEES LB V. vinifera ‘Carignan’ %5 Il &
g o iy AR AT R I, AR TR A R B K SR N, KA A AT 2 R
AR &Y TR T E AR S EAT, (HHRER . RR . 2% M MR E R & 2 g m,
LRWFSE R . A A SRR A R S R B R R R A H 2R, AR AR AR R Z A AN [R] A AL
S ) 2 R ST S IR YRR SR, A TS M i 2 TG ) XU AR B

2 SR SRR AP S S H AT AR WRB YA O . M R AR T, SRR R R
ARG ERNFERE, WS5FIRSRREE, AW BT DA EERR R s LS, B
o R B e e AR I s T S e B A R S, N, RN R E N AR IR RUR N B A& 0 A i o 22
MR, nIH4sR EZZNN V. vinifera ‘Chardonnay’ #8210 AL B FeE T HE m A AR 4 0 Gl o JE ¥ L
AR LR AR, DRSO AR A 2 T A RRIER

A SR T b T A O bR, 2 SR SR R T o B LR R I A T A R RS
AT PR A A S T AR R S SR o DGR R AL S AR B, I R O BRI A
FEAR S s S i KAl L R S G, R E#ERE R B R, B b 52 e

‘TR EA V. vinifera ‘Riesling” % i KA Y G WA T = (H B2 BoAE X & B REAR . #4)
TRCE 8, (HRE SR S B E i B R AR 5

(HITAER , KA [A) A= 25 DX A8 24 5 75 2610 WS R E IO R 3070 . 5Tt , ARWFSE DA B 22 1L R e
3K AL HCR SO CEEZ2 TN A A SR SR AT A AT G, BE SN [R] 7 DX 2 R S A R AR
FRAEEF XA RE, O EEZW AARE X e, UUSCRFEFIX BRI KU
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1 HRRX 5%

1.1 AREXHER

BT 2022 4RAE T BB AR BE S AT, KT FW . B 3 A X R E T E R
(YQ). 5 (YM). V455 (XG) M (ZH) £ 4 NPT REE . 4 DI T8 20224 6 A 1 H
%9 H 30 H) ¥y 4 24t (% 1),

R1 4 NHHROS|SKEE

Table | Meteorological data of the grapes in 4 plots

b SR H/m [&7K fit/mm H f8HHuh ARBU/ C SRR C

Y 38.27°N, 106.04°E 1141 139.0 10213 15363 22.57

o 38.03°N, 106.08°E 1166 72.2 1425.6 1783.7 24.62

[ 38.07°N, 105.88°E 1189 104.5 1569.8 1711.9 24.58

HE 38.57°N, 106.03°E 1158 83.7 1351.2 1 680.1 23.74
1.2 ##

‘RN A 4 DR AGE R, R AR EME, HRATRIFEYN 1.0 mx3.2m, BIRE T
TR, FHEACR R4 fERNEE R, R 3 NMEYFER, BN EE R 3 ITHMARIR . TORIK
191 10:00 7 5E BLCRAE, AR H A B HLZE 5 285 R BH PH 17 SR A8 A0 AS [R) 07 R4 100 R RS2, FH T2 LRl
o [, BATEERHORFE 40 kg, FH RS #4571 .

1.3 FHik

1.3.1 #ARFEAKGRMZ  WE T BT EN B EEAE FAA BTeksh. BEALIEE 100 R 45 5L 50,
HRER T 32— BRI nIE R YRR B A WY T-32 BUESE B i e ; vl
T R TR o e VAR SR IR R 2 v (MR s 30)) D 5 IR LU R T s Pk DR 5 AT iR 2 L o
132 HHRFRABRMTRENE IR AIIE J A TIAKT () Eah L ibA7 738 s . @i
2k C18 #% (250.0 mmx4.6 mm, 5.0 um), FEFhER S ul; (F51E 0 280 nm. Jish4H A 4 10 mmol- L™
ATl TR S B R DU B PR 4T 6 W (pH 8.2), T sliAH B AR5 8K 45% W IE+45% L IE+10% K, i h
1.5mL-min"', #E#E N 45 °C,

133 HHEmE R S0 L NFENMIENER, SBEaECh 2% 1Y 6T R K I 35 oh vk 15 5 &
Mo BBRA SRR, BEEEINMRE AR (65 mg L"), HHAIE ARFHENMAN, HEFM
AR (20 mg- L™, FEARIE MEFE R 48 hn, W IENEATTT HATHEE 15 C, BJ5Er 45
1 SWERE (VL), JPR A REREE R HITE 15~18 Co St R A 47T A b E, AR B rheillg 1k,
/NF0.993 B, 5 EE, A MR AT AR o B AR A R . ORISR T R R B AL TS bR A
SR 2 SRR -FLIR R eI, T8 1A BT [ SE 56 = A6 I A S o

134 #HHBHEAIRARNE AT AR G TR RIS R . HERTR) e kS
GB/T 15038—2006 #4478 . S8 H 40 Mr ik ) a7,

1.3.5 AR RS - AR BRSO 655 BT S 3H (HS-SPME-GC-MS) £ AR 43 A i 19
FRY, SR () g T o

1.4 FIESH

BAES 1T Excel 2021 5818, PR 7 22 9371 AR IR b AH G 2 A SPSS 20.0 S8 AL, F A4 41
Br (PCA) FIIE AL e/ N —Fe ik H 51 53 (OPLS-DA) FIJH SIMCA 14.1 58 1.

2 HERESN

21 AE4ESK ‘B HERSEXRGESHT
EMEM A R R E R K (B 1A), M 15815 g, Al ER . B VEASE 18.43%,
45.82% . 29.22%. VORGHiE AT PEE I OIRF B, N 22.84%, EIREAL, N 21.52%, 4 PHBR
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543 B4 4 )

2R FEZES (K 1B), E RS ER (K 10). BRI (K 1D) ZR7 B & (P<0.05), L RAliH

SE TRV Y 43.75%, VU RSHHIR LUK B0 & 52.49%

A 160 2 B o3 a, C D
L0 b b S22 =
i R 2 2
=120t . 19 | & &
il e ; e
o = 1~ S
100 | a7t =
= =
80 15
YQ YM XG ZH YQ YM XG ZH YQ YM XG ZH YQ YM XG ZH
M Mo Hhe e

YQ. B4R YM. M5 XG. VUG ZH. E . A A7 BER R A — S8 5 A [ M B[R] 22 57 i 2 (P<<0.05).

Bl ‘#Zm #HEAREKHERER
Figure 1 Basic physicochemical indicators of ‘Chardonnay’ grape berry at harvest in different vineyards
22 AEESK BEW AERIPREBRERESN

M2 AU 4 B2 AR IR 17 FhEERR, S iEh 3 873.65~6 876.62 mg L,
H bt s, WERE 77.52%; M5, FERSET, 385 R0 05 62.86% ., 59.90%, &AM
9.01%. 11.02%. PN %R 5T it vk i e ey HL AR AR B e ks A5 20 B fe vk B e, BVE RS . BRI &
ST 150.96% . 23.50% . 47.88%; EIRNHZME BT R AR, BPURG . M. RS IMK 13.09%
20.17% ., 44.41%,

Eiitk ‘B HERIH 17T HEERREKE
Table 2 Content of 17 amino acids in ‘Chardonnay’ berry in different plots

N[ M SR B R /(g L)

=2

IR
TR T (i) iy 3
JEE 2 (Cys) 3.23£0.13 ¢ 5.34£0.17 a 4.9410.20 ab 4.47+0.50 b
2253 R (Ser) 382.16+2.14 b 490.37+1.16 a 428.26+36.84 b 393.93+27.94 b
HAR(Gly) 22.18+0.86 d 32.80+1.44 a 13.07£1.39 b 26.56+1.74 ¢
ZRN 2 (Phe) 75.38+0.41 b 74.93+1.78 b 76.46x4.15b 111.56+6.67 a
%= BR(Tyr) 38.04+3.18 b 88.84=13.20 a 82.90+9.92 a 72.814£9.61 a
REAAIR(Asp) 204.00+2.37 a 142.00+19.00 b 152.00+6.41 b 129.00+6.57 b
St AR (e) 42.3242.93 b 47.17+1.66 b 48.73£3.32b 60.35+5.34 a
R (Lys) 47.08+1.07 a 33.62+1.22b 33.79+1.26 b 35.15£0.22 b
75 f2(Thr) 633.75+43.75 a 202.54+23.86 b 215.74+4.56 b 230.2245.09 b
HB B2 (Met) 13.09£0.94 b 15.62+3.82 a 13.20+£1.40 b 15.19+1.60 a
AR (Arg) 383.05+31.63 b 1109.20+117.73 a 1056.90+121.30 a 1256.60+74.25 a
L4 FR(Glu) 336.98+3.13 b 291.66+24.70 b 390.45+21.72 a 316.74+22.05 b
41 R (His) 556.10+6.12 ¢ 506.41£62.06 ¢ 1003.00+42.08 a 673.08+46.95 b
[ifi 2 AR (Pro) 37.04+£0.44 d 4451028 b 41.89+0.58 ¢ 53.49+1.47 a
AR (Val) 103.60+0.59 b 98.41+5.63 b 110.76+7.75 b 147.32+11.65 a
SRR (Lew) 26.42+0.66 ¢ 29.34+1.24 be 30.48+1.29 b 43.5442.02 a
NRIR(Ala) 969.23+84.64 ¢ 3095.70+80.30 a 2491.60+346.67 b 3306.60+198.66 a
Mt 3873.65+80.72 a 6 308.47+250.76 b 6 194.16+46.96 b 6 876.62+30.58 ¢
UL AR REFRR ] — R AN Rl M B ) 22 5 12 2% (P<<0.05).
23 AEESEX ‘B AEEEAERSW

3T 4 S HE AT A . R RIS A GB/T 15037—2006CHI A )T FbsifE. D, 74§
RO A TRV ORG B fe s, A2 ON 10.63% A1 10.47%, 3 T R G (P<<0.05). A5 R E R
H 753 gL, BANE . PERY . FIRINE 12.72% . 13.06% . 46.78%:

X':'9



820 WroIL R R K A R 2026 4E 8 F 20 H

®3 AEMHR B FEOEXREBLER

Table 3 Basic physicochemical indicators of ‘Chardonnay’ wines in different plots

Hh FRME/(g L") WG BE/% B e (g L) ERTR/(g L")
IR 1.78+0.18 a 8.57£0.33 ¢ 5.13£0.23 ¢ 0.47£0.008 a
e 2.30+0.34 a 10.63+0.51 a 6.68+0.24 b 0.26+0.042 b
VERG 2.06£0.16 a 10.47+0.52 a 6.66£0.05 b 0.30+£0.032 b
A 239+0.23 a 9.23+0.63 b 7.53£0.19 a 0.35+0.067 b

LB R[5 B OR ] —HEAR A ) e ) 2 5 i 2 (P<<0.05)

24 AEESK ‘Bxm #HEBEESUWRSN

WA 4TI 4 MRS 2 P B SRR AT, SRt 57 F, 4095 Co 228 1 7. 794
W% 6 B IRITIR MRS 15 Fh . LIRS 2 B, JLAMRSE 8 Fh . WS 2 Fh . RS 8 Fh . IRATEAS

x4

‘Bem #@EENESYRRERE

Table 4 Aromatic substance content of ‘Chardonnay’ wines

AN R A R (g L)

Iy ki
TTR p A e
ER T [ Py
Celli ECE
Ce-alcohols nhesanol 1365.12£127.51 a 773.43£112.62 b 770.49+13.66 b 158.55+0.78 ¢
L
cetyl alcohol 925.69£9.57 a 862.66+5.47 b ND 86.96+2.40 ¢
3-Th
3-butenediol 7305.02+177.13 a 6754.66+387.74 a ND 5 888.63+297.83 b
R
RO 5-dodecanol 849.53+268.82 a 833.09+229.96 a ND 170.72+11.39 b
higher alcohols Sk
i 67 651.73£6 792.64 ¢ 85 388.09+£720.55 ¢ 237 743.66+14 376.85a 111 508.16£11219.45b
sopentanol
KL
phenethy! alcohol 73491.50+4 895.14a  35308.36x1 865.92 b 36 362.91£104.14 b 7 550.53+466.96 ¢
(=4 =X
5 T B
isobutyl alcohol 18 158.39£127.50 a 14 866.24+943.42 a 32 650.00+19 898.02 a 11 118.8948 538.24 a
IECRR TR
ethyl hexanoate ND 849.69+71.38 a ND 713.61£204.60 a
¥R
ethyl octanoate ND 19 395.37£13 892.03 a 7 641.74+62.88 a 3395.78+1 548.68 a
KWL
ethyl decanoate 8567.73+4.72 b 16 190.8143 173.86 a 7978.28+655.29 b 3488.91+122137¢
AR Bg
ethyl laurate ND ND ND 1067.36::446.99
BEHIR
ethyl succinate ND 2335.67+89.18 a 4039.50+6.70 a 4 538.05+1 505.90 a
U L
ethyl tetradecanoate 4620.70+219.27 a 2382.70+18.12 ¢ 2908.18+16.55 b 201.30£55.31d
FRHER IR
e e ethyl palmitate 14 502.81£7.48 a 4690.58+103.77 b 1456.76+196.27 ¢ 693.28+152.69 d
H%’LE'HEIHJIMZJ@H s 1
: WEihER 2 Tg
esters-fatty acid ethyl linoleate ND 3450.27+4591 a 2617.03£90.62 a 3798.95+507.89 a
ethyl esters
Fu - EERR
ethyl trans-cinnamate 984.33+7.65 ND ND ND
FLRR LR
ethyl lactate 2914.29+652.12 a 1318.03+221.13 b 788.72+146.54 be 159.64+14.57 ¢
=ML
ethyl tridecanoate ND 53479.00+41 818.33 a 23 658.25+3328.17a ND
B 7 ik
PEERLZ B ND 1240.4749.52 a 446.97£26.48 b ND

Rk Z
ethyl acetate

ethyl cinnamate

AP HR Bk
diethyl phthalate
B L

ethyl trans-oleate
TR B

ethyl undecanoate
LKL
phenethyl acetate
LT LRI
diethylene glycol diacetate

67008.84+6 023.37 a

10 665.67+341.12 a

2235.45+26.71 a

6987.00+1 052.42 a

ND

39 122.74+7 104.50 b

12 333.96+7 629.48 a

ND

5902.43+2 194.35a

ND

7657.22+1278.17 ¢

12 638.43+494.63 a

ND

8133.66+£272.24 a

ND

7694.83+1317.32 ¢

1680.52+1 578.52 b

3232.67+801.90 a

1296.31+668.19 b

2321.69+1 265.71
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Table 4 Continued
. NI A A A S VR B (g L)
sk FEW - :
o s [ A
LRSI 3716.37£149.96 2262.06+741.85b 2249.03£115.44 b 2129.83+515.96 b
isoamyl acetate : Jba : . . . . .
%75 B b i
fsﬁiﬁydf E(fcamate ND 3482.614289320a  2081.19+1382.78a  250.43429.32a
At — i 1
;?igy?ﬁa{igﬁ 65241.87£6 034.52a 37 685.92+7 253.61 b 7 643.73£1 320.54 ¢ 8 043.62+1 523.11 ¢
Y i}
Hoplmg Sh%%%ﬁﬁﬁl 33904741 019.50b  30375.67£1932930a  11010.59+1 651.63b 4 596.86+397.15 b
>~ H
other esters 2 B b ik
foﬁ%ﬂ&%te ND 2 645.98+78.69 a 1683.01+942.06 a ND
AR — FH s — e
d?ﬁ)ﬁ;;ﬁl%ﬁgﬂﬁ 6 052.05+246.06 a 3947.72+1 53543 b 4 006.80+768.02 b 829.80+181.27 ¢
42T TR L Teimg
acetyl 4-hydroxybutyrate 2286.60+77.86 ND ND 188.38+27.08 b
AR R TR
diisobutyl phthalate ND ND ND 210.62+99.52
i, o - 4 A WK
[ cis,trans-acacodyl alcohol 459.76+19.46 ND ND ND
terpenes RS A
v %ﬁgﬁjﬁﬁ; ND ND ND 230.60+22.71
pz:heans%acetaldehyde 4244.49+156.94 a ND ND 131.31427.12 b
515 HREA S
5-hydroxymethylglyceraldehyde 3582.8143.852 ND ND 1264.46£102.78 b
ﬁr%ral ND ND ND 954.01+106.08
2-HI3-4-H [
P 2-methyl-4-methylnonanone 878.38+57.39a ND ND 316.90+51.13 b
aldehydes and ketones -3
Y ;ﬂ?y:l%isyiﬁ%mne ND 1155.60£157.79 a 736.63+130.77 b ND
§:§§5§;§_@Eume 10 110.69+390.08 a ND ND 404.18+76.62 b
I IR
%ggg-fﬁﬁ%ﬂe 2580.11+286.21 a ND ND 479.68+20.02 b
%:g%iﬁﬁ’?ﬂe 976.11£59.04 ND ND ND
iR 8516.19+388.31
octanoic acid . 3la 6191.7145 300.76 a 8471.96£291.86 a 962.55£259.98 b
A
(Illécj;éﬁfic acid 4015.64+242.98 a ND ND 610.23+44.42b
AR 1 932.984293.18 1268.05+226.11 b 1 569.32+228.88
lauric acid R 18a . . . .88 ab 374.85+236.25 ¢
I%Enoic acid 1325.65¢111.82a 1849.35+551.47 a 1298.22+793.79 a 200.86+32.67 b
ISR
NG g-iiﬁ%c acid 883.80+30.15b ND ND 1039.90+8.48 a
H
fatty acids 17
Y %a&n(%cetic acid ND 1266.33+18.35a 9287.16£7 969.69 a ND
el 3904.55+58.02 6 840.62+79.54 b 7 443.61+£100.89 14
palmitic acid : Vac . . . .89 a 94.134239.14 d
?jﬁﬁic acid 5436.64+178.02 a ND ND 194.94+8.53 b
A
ﬁi&ﬁﬁmd 2318.63+58.14 2 ND ND 854.48+15.98 b
r@y%s%j&;cid 3806.42+40.10 a 1166.18428.07 d 1338.41+£23.41 ¢ 2210.63+35.86 b
= qUq!
ﬁi%&iﬁ% A 1443.87+96.54 a ND ND 151.74+15.87 b
Hofhk g’g:&ffgb%tgﬁl}phenol 200.97+19.52d 1193.424+62.82 a 1075.45+41.35b 320.65+5.20 ¢
NIEIR 5
others i
ﬁl?ﬁol 596.72+33.35 ND ND ND
24- T ND ND ND 85.334.03

2,4-di-t-butylphenol

Y] NDFRIRARI o AT RN ) — A T BUR R R ] 22 57 1B 25 (P<<0.05).
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11, HAh2 4 Fp, Horp 37 F&SY R E 22 5 B35 (P<0.05), TR . FEHEBR TR . A
iR . SRR AN 2,5- U T SEEMTE 4 SRR 225 B3 (P<<0.05). . TR TLMRER . SR HIIR %
THE . BB E TR AT . BN URR AR R e, VRS . S . B
H 5 58.89%. 93.93% ., 2195.43%; 2,5- 0T BE My BT W B AR, BCGEME . TUAY . 54k
37.32%. 81.31% 1 83.16%.
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Table 5 Content and proportion of volatile substances in the wines of the 4 plots
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Figure 3 Score chart (A) and permutation plot (B) of orthogonal partial least squares discriminant analysis of aroma components in different plots
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Figure 4 VIP figure of orthogonal partial least squares discriminant analysis of aroma components in different plots
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