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Abstract: In order to investigate the influence of various yeast strains on the volatile flavor profile of kiwifruit wines, this
study aimed to identify suitable aroma-producing yeasts and optimal kiwifruit cultivars. Four enological yeast strains (ADT,
CECA, VIC, and BV&818) were employed to ferment wines produced from five kiwifruit varieties (Xu Xiang, Hayward,
Hua You, Jin Yan, and Hong Yang). The volatile compounds were analyzed using solid-phase microextraction combined
with gas chromatography-mass spectrometry (SPME-GC-MS). The results revealed that alcohols and esters were the
predominant volatile compounds. Both principal component analysis and heat map visualization indicated that ethyl n-
hexanoate, ethyl caprylate, phenylethanol, ethyl butyrate, and caprylic acid were the primary compounds influencing the
aroma profiles of the wines. Among the 93 compounds with an odor activity value (OAV) greater than 1, ethyl butyrate and
ethyl caproate were identified as the key flavor contributors common to all samples. Overall, 126 volatile compounds were
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detected in the wines fermented by the four yeast strains, comprising 21 alcohols, 53 esters, 14 acids, 19 aldehydes and

ketones, and 19 other compounds. Notably, the CECA yeast-fermented Hayward kiwifruit wine exhibited the highest

concentration of volatiles (874.36 pg/L) and achieved the top aroma score. Electronic nose tests further confirmed that the

flavor intensity attributed to alcohols and esters was particularly pronounced in this wine. These findings underscore that

ethyl butyrate and ethyl caproate are critical volatile components in kiwifruit wines, and that the CECA yeast-fermented

Hayward wine—characterized by a rich profile of alcohols and esters, balanced by acids and aldehydes/ketones—offers a

particularly pleasant aroma. This study provides a theoretical foundation and empirical data to support efforts aimed at

enhancing the flavor quality of kiwifruit wines.
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M sE B Wi 2 o i an Li 58P oF 58 R 3, KK
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rouxii(Zr) . Zygosaccharomyces bailii( Zb) FI S 54
YHIEEE Schizosaccharomyces pombe(Sp) 1] i 35521
BRI A9 B SRR PE . Zr-Sc Il Sp-Sc & 55k
BRI 3 S KO S BR (AN PR Ll . BEIR O T .« 3%
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15~20 min, FEFTEERENG 1k, FF43 500 A 21 45 R
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PERF AR S B AEVEREAR I, ZEBGEE 45 °C, ZEHL
60 min. WMEER)E, 2500k A i A GC-MS ¢
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Table 1 Aroma evaluation standards for kiwi fruit wine
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Fig.1 Types and quantities of volatile compounds
in different wine samples
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/O = C M NN {1B = A B, e Y a0 L BT, AN i [ N
ASA] SR R ERE & S OSBRSS A AR A
5, ICLEHIARLE R I R T e I B A S SRR R
MBS BRI S, BRI P ¥E L e & i)
225 FBLYE H B AR AR T E SRR SRR Y
HRARAFAIE
22 AEIEH#EFELA MR EEESH

ARYEFE 2 TN, BRI U FPAS [F] PR & T ) F 6
TR R ST o, 3 R AL A S AR R R R
ADT(731.51 pg/L) . B#F£;: CECA(453.45 pg/L) | BERS:
VIC(529.99 pg/L) | BiER: BV818(556.77 ng/L) . H:
Hh, L ADT & 19 i) SR HE & MAb & 9 & | e,
s 25 PG 25 45 91 SN 324.75 pg/L Fil 375.88 pg/L,

F 2 RNEARE Y TR & it
Table 2 Content of volatile compounds
in different wine samples

i (ug/L)

HEHFR — - - -
(e Ba2s BRYS  EEEAE HA B
#A-ADT 32475 37588 1498 387 1203 73151
AF-CECA 24556 186.14 731 6.53 791 45345
#A-VIC 249.634 25341 1198 543 954 529.99
#7-BV8I8 29635 23349 1075  5.78 104 556.77
TIRTE-ADT 259.1 32857 12.83 669  17.39 624.58
MHRIE-CECA 386483 44294 1666 852 1976 87436
HHRPE-VIC 34978  367.09 9.05  10.38 22 758.3
MHRTE-BV8I8 29359 24847 1549 1197 831 57783
1E{-ADT 21493 183.83 121  7.08 338 41043

18{}:-CECA 155.88 17255 2925  3.67 4295 4043
AE4-VIC 16497 230.78 7.5 37 2177 428.72

1E{-BV818 120.09  309.42 3.88 5.89 8.46  447.74
&Hi-ADT 156.43  221.03 5.12 1.06 1.62  385.26
4 Hi-CECA 160.59  192.13  6.08 2.16 7.09  368.05
EH-VIC 270.1  338.06 9.35 2.62 73 62743
41i-BV818 16535 19333 578 3.28 7.51 37525
21 fH-ADT 31828 24948 2.64 6.95 16.28 593.63
21 fH-CECA 283.99  269.53  7.67 6.71 9.01 57691
21 fH-VIC 26497  282.17 6.92 3.91 2594 583.91
Z1FH-BV8I8  249.452 17776  3.73 6.37 9.46  446.77
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1Ml CECA Pz & P i) SRR I AR IS & e i

TE VU FP R S T A T IR PR A R SRV b, 45 &
PRI E Y & RS ENARIK : CECA(874.36 pg/L) .
VIC( 758.3 pg/L) . ADT( 624.58 pg/L) . BV818
(577.83 pg/L) . Hih, CECA BER: % B 1) T8 A fi
K FER Y & BB, 430 2 386.48 pg/L A
442 .94 pe/L, 5 EF Y 44.20% 1 50.66%

IS HNAS [R] o B 2 1 A AR R AR SR vh, 2R
PEALE Y& BRI A 1B ADT(410.43 pg/L) | 1§
£ VIC(428.72 pg/L) | li#l) CECA(404.3 pg/L) | B
) BV818(447.74 ng/L) . Hi, ADT B&H: A B
WY W) 5T % f e, N 214.93 ng/L, BV8I1S k)
R A BEZEY) TS B s, SN 309.42 pe/L, 435
BB EE 53.59% F1 69.11%.
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=, ik #] 627.43 ng/L, 5 T ADT(385.26 pg/L) |
CECA(368.05 ng/L) fil BV818(375.25 ng/L). VIC
PR 2 TR 1 ST 2 N R 2 9 o 5 et s, 40 1)
S 270.1 pg/L il 338.06 pg/L, 5 BIE L MEALEY&
Y 43.05% Fi1 53.88%.

2T BHAR AR ST w3 i AN TR e B 1 742 = Ak
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£} BV818(446.77 ng/L) . i, ADT BRI &
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VIC FE): 2 I RIS 5T 3 i e, D 282.17 g/
L, 435 S RGP 53.62% F 48.32%
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PEALA Y S A T RIEIRE N . FEERE CECA KT
PRIVRR IR PR R AR SRV 4 A e B e i o P53 JigF
5% T AEIEERE(CECA. F15, EC1118, 71B, 2323)%f
PRI R e Mk A A SR T 1 K RS, TR AR K B
CECA F#E: RIS o rh—2H FR & B %
KAL) e o R R: ADT. BV818. VIC #H
CECA TEA RISk Ah R A R0 A& i A, 45 5 R
I AS TR A S A A, BRI B A e B 0o S
WY AR R A XSRS B B2 ARV E A
23 AELBHEFEA MRS LS

P52 I 2 SR PR s oo s B R R = AR R
&Y, W RS RARE EE A AE 5y, B
FH PP B AR VRS & B e v ) PR A 2 . PR S AR
YR E IR A, ISR EIE . Rre R A AR
SR 2-FH -1 TEREAERY S WS R RIS R
SRR R M S o LA, R i) AT =
AV R F AR, WA ] BEAA AR U857 o

FHEE 3 W, 2-F 3-1- T s . S IR 2L s e
TR . MRS M A MO SRS ) = 2L R, &
I A R B RN A2, B 2-F -1 T HE. 5=

JREESS, SR LT BHERE H OE U Ay S
v 2- B 1 - T R Y R PR G, R F AR
FBSEA 20 28 2 W o —Fh SR BT A Y, F AN
AR A 1Y, RIS, B RN A BB .
TR AT | M A A 2 R AU, S SR v SR YRR
B, X AR E BT B — R i B A E R,
JrAWAEH, CECA KAV IRFESRTT A 2-H 3-1-
THEE(238.50 pg/L) . PRAEE(52.77 ng/L) &5
1E U B R LA B A, SO HRAR Y AR B
T TR R R SR s g )
ZNST, ADT ARFERILT BRI P& = (156.80 pg/L),
VLHAZI HAG 22 28 | WA S A Ry, IE Ol EA
. T HAR, ADT ZEBEAIEIEIE & i,
32.15 pg/L; #ryl B 2Rk IR 52 rh U R R (19 D5 35
JBE, 7€ VIC A& IAILT B = & S fe s, o~ 34.02 ng/
L, & VIC B & BB B R kR S, A R
VPRGN 25 1-=F B LA A T Rkt ae i, 2
B K A | G A SAEE ) 2,3- T bk
W R ARG W, BA R Ui, BAE
CECA. VIC K04 S Hh A 21 B0 75 238 fisy 4 it
T BT MBS, TEFT CECA IR & A SR
i, TP B A EAED AR Ho A s, A SRy Mok
Rl &Y [ BV818 B A& I 047 Fll & e ik
SR LA VIC Pt & T S Ha SR 41, HoAsim 14
Ao ) g s, LB KR FIE AR, CBEH
BE . RIEREE | pH. 18R, BIBYMRE SR ZH S5
i 381) e 2 R SIS VA B, AR Y B PN v s T AR
P T S5 AR UIYE R, (R A O SR
PRI =T e T R Bk, S A ARt R i — e
FARZ IR

TESRAGRRIRE T O BEZEY) T 2RI T R et
R B R TR A SR, AT TR IR T IS AR B,
R TR ARk SR S NSRS I R A, o SR Al
AT I EZAE P,

MRYEZE 3, PUFPEERE RIS, 48 . fefh. AxHafn
2T BEBRAAIR RS v 22 (A R S B E iR O BR L IE
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Fig.2 Grouped heatmap of OAV values for all wine samples
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Table 4 Eigenvalues and variance contribution of principal
component analysis

B ig 4o IR Ji2E T4 (%) FMEITIE(%)
1 5.60691 40.04936 40.04936
2 3.30175 23.58393 63.6333
3 1.80574 12.89816 76.53146
4 1.12584 8.0417 84.57316
5 0.82286 5.87757 90.45072
6 0.47467 3.39053 93.84125
7 0.26965 1.92606 95.76731
8 0.19297 1.37832 97.14563
9 0.14876 1.06259 98.20822
10 0.10305 0.73607 98.94429
11 0.07057 0.50408 99.44837
12 0.05222 0.37298 99.82136
13 0.01849 0.1321 99.95346
14 0.00652 0.04654 100
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Fig.5 Electronic nose analysis results of different wine samples
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Fig.6 Descriptive sensory evaluation results of four yeasts with different kiwifruit varieties of fermented fruit wines
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