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MRIB, K ABE & E#E % (high-performance liquid chromatography, HPLC) #=TR % Bl 40 R 5 LR HE A K
A (headspace gas chromatography-mass spectrometry, HS-GC-IMS) | & £ iH 89 A MLBR A48 A &/ AR, Hx+ %
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Abstract: This study examined the effect of different Saccharomyces cerevisiae on the flavor and taste of Actinidia arguta
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wine. Nine kinds of commercial S. cerevisiae were applied to ferment A. arguta wine. High-performance liquid
chromatography (HPLC) and headspace gas chromatography-mass spectrometry (HS-GC-IMS) were used to determine the
organic acids and volatile aroma compounds of the wines, respectively, and a sensory evaluation was performed. The results
indicated that the organic acid content of the A. arguta wines varied significantly among different S. cerevisiae, with citric
acid and quinic acid being the main organic acids. The S. cerevisiae NSD had an acid-reducing effect, and the total organic
acid content of its fermented Actinidia arguta wines was 13.004 g/L. Fifty-one volatile compounds were identified by HS-
GC-IMS, comprising 24 esters, 11 alcohols, 9 aldehydes, 4 ketones, 2 terpenes, and 1 acid, with the highest total volatile
compound content in the NSD sample (75125.01 pg/L). There were no significant differences in the types of volatile
compounds, but there were significant differences in the contents (P<0.05). Principal component analysis (PCA) and
orthogonal partial least squares discriminant analysis (OPLS-DA) effectively differentiated the 4. arguta wines fermented
by different S. cerevisiae. Seven key volatile aroma substances were screened out based on the P<0.05 and VIP>1: ethyl
hexanoate, isoamyl acetate, 3-methyl-1-butanol, 2-methyl-1-propanol, isobutyl acetate, 4-methyl-1-pentanol, and methyl
hexanoate. The sensory evaluation revealed that the wine fermented by S. cerevisiae NSD had a strong aroma, moderate
acidity, mellow taste, optimal flavor, and the highest sensory scores. Overall, the results showed that the S. cerevisiae NSD
could improve the flavor quality of 4. arguta wine, and it was a suitable yeast for A. arguta winemaking. This study would
provide a research idea for analyzing the flavor substances in A. arguta wine, and the results offer a theoretical basis for
improving the flavor of A. arguta wine in the future.

Key words: Actinidia arguta wine; Saccharomyces cerevisiae; HPLC; HS-GC-IMS; organic acids; volatile compounds;
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sensory evaluation

AR MR (Actinidia arguta (Sieb. et Zucc)
Planch.ex Miq.) NRBEREEIREREE A AT 1,
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By . HAS s SEE . SET Y 22 AF R XK WA Sy
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REFHT R 2 FREEAE 22 Uy T, H P AR i
SV BRI T3 TN T iz N AR AR SR
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AR (LA 5T, W58 T ASERP S
BRI 22 7. CAO 25121 3R] HS-GC-IMS
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Fig.1 Fermentation flow chart for Actinidia arguta wine

PEPERAE — 2, TR L E | JCAR R T A
BRI, 43 HIRE AGRE, % 0.1 g/L I A S IVARER
PR 1A, PRI ST S #f R 30 min; #2 0.1%~1%
WIS LA = T, H IR AL 12~24 h )5
Tt s FH FVRDBE VR 5 PR SR T HE ) 22 20%;
% 250 mg/L Jin A& 4k S5 I EERE, S Bh R B, TE
(18+2)°C N KT 7 d, —IR KL AU FBRIBIRIISHH
W9Ye; i B A T TR T 15 °C FEME 14>
HHT R A . KBRS R 5 BT AR T B ARG
5o 0Te BRAS IR FE RS T, HAth A A — 3
1.2.2 GYERRN RSO AR (A5 (HPLC)
R, Z M WEN 28U (7 g in Askatt . (g 454
£ C18-XT(4.6x250 nm, 5 pL); FEiE: 25 °C; &
I 210 nm; FBHAR: pH2.3 BEAR /K I8 W T .
0.3 mL/min; #FFEHEE: 10 pLo S FARIE: W9 AR
SARRR BRI, FH 0.22 um fUFLIERES 0E, 5 2515
PR BRUESLBECH: 43 B FREUE R 0.01030 g, ZET°
fiZ 0.0108 g. SFEHZ 0.0103 g. FEHLEZ 0.0100 g. FL,
B2 0.1 mL., yKZ W& 0.1 mL. #7482 0.0103 g. BEI
fi# 0.0108 g, FHTRBIAREMEIT E 45 %2 10 mL, 1323k
BE 4y %) oA 1.03, 1.009, 1.08. 1.03. 1.00, 10.61,
10.45. 1.03. 1.08 g/L FPUSRAERE SHEUR, I 34710
R RE, DA TATRR (X)) X Jo e i i (Y SR [R1US 7 R AN AH
RKFE, LS FAE YRR ERZR (R 1),

1 APURRbREHZE

Table 1  Organic acid standard curves

E2) R HiiiEES R

iR Y=15184x+28.758 0.9994
SR Y=917.66x+19.027 0.9995
FEHR Y=65935x+474.72 0.9995

N7 Y=683.52x-60.731 0.9997
K@ Y=749.42x+3.8359 0.999
Frigm Y=1487x—4.2267 0.9998
eI Y=752.1x+1.774 0.9995
ETR Y=611.85x—0.598 0.9998

1.2.3 #FERMEXERY AN RASMHEE TR

1% (GC-IMS) B FH )z U2, S M S84 A <R 2335
A DLFE 2 FNER 3. BESLALER: B 1 mL BRI
WFE, BT 20 mL TRZS A, ILA 10 mg/L R
(4-F 3£-2- 7 #E)20 pL, 60 °C . 500 r/min $%7& 10 min
JEHERE, R AT TIE 3 IR,

Y K P TR R T R e XPW AR P B R S

#2 ARG I A Sh A PR BT S A
Table 2 Analysis conditions for the gas-ion transport spectral
unit and automatic headspace injection unit

FUM-E TR T A iz AL BT
S A fi) 30 min BERERBL 100 pL
e WA KSR EEOSI IS gt 10 min
FEIR 60 C TR R 60 °C
HREBSR N, HREEHRE 85 C
IMSHR 45 C BHLFEE 500 r/min

R3OS A
Table 3 Gradient profile of gas chromatography conditions

B} 8] (min:s) E1(5#S) E2(#5) Hdic sk
00:00,000 - 2 mL/min Rec
02:00,000 - 2 mL/min -
10:00,000 - 10 mL/min -
20:00,000 — 100 mL/min -
30:00,000 - 100 mL/min Stop
30:00,020 - - -

B P TR SR AR PN R NIST B2 A0 IMS %%

Pz o ¥ PR R () 28 il o YRR I I AR R R

a2 20 3 e W AR B B AL, A A 4 45 A T

1.2.4 BEIHMY  BETEM A S % GRATE . SR

A AT 7 2 ) (GB/T 15038-2006) , J8CE P4 i

10 44 2t I PEAS /N R (4% 5 L 5 5B, 4FEIR
F4 BRI E TR bR

Table 4 Sensory evaluation standards of Actinidia arguta wine

B=| it (%) E Wi (4)
Bt 10 %, BIIRE A 10
BIE 10 BT 10
R 10
AR 5
R 30 YR 5
HELE A 5
ZIZERES 5
St S Eh R 10
TR A 10
o g
R 40 ﬁﬁ}%?{; };@@ z
F A i S et 5
FNUS 5
duA 10 AN 10
B4y 100




45 % 55 20

REREN , %5 N[ R BRI R A SRR A AR AN A e B A5 - 243 -

23~53 2, SIS 32 ) . EItL . ISR . A
BERANHLIRIPE 5 A7 1 X R ARk VA T8
M, W53 100 53, BRI B PP brifE L2 4.
1.3 B

SR Excel 2016 XS B T80 HE I, SR
JH SPSS 27.0 M#AFiH47 75 2253 BT (ANOVA), Geit
ST S B A T 25 SR S TR A A5 A SR 1
W 25 5 T AT B 35 DAY B R o 25 RO S
P<0.05, A\ HWigH Z | 22 57 B % . >R Simca M4
i#17 OPLS-DA Fll VIP {H4317; >R Origin 2021 %%
A2 B E PN F5 5 &l GC-IMS #:llAst FH Savitzky
Golay V- ¥ 1[5 Mk b PR, 3 F% 15 18] U5 — 1k 2ok
RIP & BEE R 1, BISCPRIER TR R LA RIP g H
Wgrska], 45 2 294k iE R i ] ; {8 Reporter $fifFat AT
FER RIS I 22 57, f#iH Gallery Plot /14X b8 8 I&]
ik, B0 H S PR AS [RIVPRE 22 TR 44 - P o 1
2555 A S PR AE LB /0 BT F- 15 OmicShare T.H.
(https://www.omicshare.com/tools ) BEA TERE 53 HT o
2 HBRESH
2.1 A EERBEE IR SMENER BB S0

AR IILH 53 B & e e — e BRI TSP 2 R
TR 9 XU | pH . fh2FRase v, DTS i) SR
AR 2 5 AT, HORBRBRE R T T AL
PR = TLIEATASIR . 28 TR ISR AR, ILA/MAA i)
FLIR . BIRFNZERR, X 5 LWRE W4 A —
B BRI AT A E, B B R S L
P P 2EL BT BB A TR, ATl . 28 TR . SESR
W2 . R | FEE TR R R, ZLRR & i BT, I L
KPEIEHTIG T HRIAPR AN LR . X R HH 9 FhERIPy L)
TEWONG & et 72 b, ARIHHFE T 3P . =7
iR SESRLAR . BORR . ZE IR, MR AR . LR ANBE
HAWR . IR, PRV . B TG A il e b
WA FURR . LRR BRI,

FrAGE IR HLAT T AL IR, T I ST BN 1Y 1
JEE 55 KUK, FE AR AL H R, B A
HLR &5 5E0Y 43.8%~55.24%. DV 10 R B4R A Rk
BRI IR IR & it e 7.182 /L, B E T HA

8 AL (P<0.05) ; NSD HR il {4 R A A T AR A
B & AN 6.213 g/L.

ZE TR I — P RAR =W, T BATEAE T XSG
PR AHAT . TR . MK IR e, HoA TR, 2
THRAER AR v LS s, R PR S
MY 26.76%~33.29% ., ZETPREHTE 3.947~4.432 g/L
Z 8], FP R Z [0) JC i 35 25 5% (P>0.05) .

SEIRAR IR A frc ik, HAT B E S iR, B
TR, SRR AR, 9 ANEAE T, DV1O0 BRI AY
AR Hh SR 5 e B = (1.324 g/L), D254
PR o] A R AT B = e 1 (0.866 /L) o

BEIAPR R TERSR, B T IRIR/MA A ZE T
BROGRRERIRIE, 7] 25 5800 TP sS4 0T A il A i vk
MG A%, Reds s S O I R L & fiE s i o,
BRFAWRAE o — R IRIG A R a) =4, ] A igEiR A
J% o-BRS PR, R A B EAIRYY . Rk, R ERE Y
FRCABRAGAII T SRR 2 1 W Y, BV818 [k
il B AR SR B EANR S i (2.409 g/L), 2
2 T HAL 8 ANBERE (P<0.05), EC1118 FR i
BRI B 1% (0.678 g/L) o

LR Y T2 TR YRR TE R 2 I TSR 1 - LI K 1
(Malolactic fermentation, MLF), JFi¥E & 17274 D-FL
i, MLF & B2IE % L-ZLIRPY, ZLIR R M 2= A0 i,
XA F, GEHGETAARRUR . 9 FIERASRIGAR AL
i, FLIR B EEAE NSD F i) (14 R BRA Ak I A o B
51 (0.670 g/L), BV818 1Ak (0.213 g/L); /£ D254 #0l
DV 10 HrRAKmE]

TR IR PP B VR T 1A i R =, R 2 vp
FEFERIR, B REIIIRN ., L0 LS 2 0Ess
B IE S PRI SR TR R RS . 9 T 4RSSk
WA RE P, 2B & H7E D254 BRG] ARk
FEP 5 (0.945 g/L), EC1118 5%/ (0.355 g/L); 7F
NSD HoRKM ],

FEERAE R ZE Y& BRI R =Y, AT
KEAEY R b, LSEERR A P a =Yl & sy
fifg SRy HAB A TP AEERA R AR T 3 R
AR, Hodr DV10 JR 6 4 1 2B Ak A = B v

S N[FIEERE B O BRI A HLIR 150

Table 5 Effects of different Saccharomyces cerevisiae on the acid of Actinidia arguta wine
% Frigfe/l SRRyl RMRgL LRg/L g/l Byl ML  ETMeL AHMEEYL

BOLBREHER T 11.339 - 2478 - 0.371 0.085 0.060 7.009 21.342
CECO1 6.773£0.041°*  1.130+£0.124° 1.035+0.067" 0.526=0.130* 0.613+0.007° 0.048+0.005" 0.047+0.003" 4.432+0.049" 14.604
NSD 6.213+0.005¢  0.992+0.146° 1.094+0.086™ - 0.670+0.087* 0.043+0.003* 0.045+0.006" 3.947+0.039" 13.004
CECA 6.741£0.043%  1.141£0.144° 1.068+0.154™ 0.462+0.058° 0.666+0.009" 0.048+0.004" 0.048+0.014" 4.231+0.073" 14.405
BV818 6.520+£0.087°  2.409+0.052* 0.828+0.086" 0.623+0.087™ 0.213+£0.029"  0.044+0°  0.046+0.001° 4.204+0.404° 14.887
MST 6.971£0.120™ 0.975+0.156° 1.122+0.087" 0.587+0.087* 0.635+0.130° 0.049+0.006" 0.050+0.003" 4.263+0.03" 14.652
CM 7.107£0.09"  2.258+0.168" 1.001+0.144™ 0.793+0.058™ 0.591+0.144°  0.043+0°  0.048+0.003" 4.327+0.055" 16.168
D254 6.857+0.028™ 1.191£0.111° 0.866+0.044° 0.945+0.058" - 0.041+0"  0.049+0.003" 4.269+0.058" 14.218
EC1118 6.947+0.058" 0.678+0.094° 1.129+0.029" 0.355+0.058° 0.581£0.202* 0.050+0.003"* 0.049+0.003" 4.260+0.024" 14.049
DVI10 7.182+0.074° - 1.324+0.058"  0.425+0.029° - 0.056+0.003" 0.066+0.018" 4.329+0.045° 13.378

TE: SRR F R BRI, RN RFIECT S AR T REOR 22 53 I8 B R E K (P<0.05), —FoR A, %6l
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(0.066 g/L)

KPR RR R, TR T R ERER DR, P, RO
FRAFATEY b PR %) B B T RRERY 9 Rl R
BRI RE D, ZERR & REAE DV 10 BRI A R Wk
FErh 051 (0.056 g/L), D254 5%{%(0.041 g/L)

5T R, I8 B AYA PLER T LA T~ SR 7 o =k
IV R, 52 M) & BRI AE P A R, PR IR
SN, 553 TS PR A gt R g SR
ALk i A AT LR (e SR TP A R VAL JE, M SRLTPS 1) 11 JE%A
AR BN, TR HEHED AR ST 3G HA, AN [RIET AR RO
PEER &/ 17.50~21.69 g/L, 4 LIFFERR & 5>
o WEN 255 5T 2 B, AN[A] S A oA R R s
HAHLE BTN 11.06~25.66 g/L, R EEE =, BN il
SRR AR AR A = TP AR G E RS . SR, AN RIS
PIACIREE 1 — 25 5, MR MM RE ) 22 5 i 350
AHFFE IR, O PR BRI IR VLR S A AN
[ R 2L A RRATG, Hoh B2 RE M BIR S A4 0O R A R T
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Table 6 Effects of different Saccharomyces cerevisiae on the volatile compounds of Actinidia arguta wine
RS R (ng/l)
S M OCATR MITOECAFE CASHYS [ty
BVSI8 M ECI118 D254 DV10 MST NSD CECA CECO1
(=S
1 15388 1-Octen-3-0l 3391864 IKRFF 67.9127.42% 86.32:1.98ab™ 98.14:10.38° 93.39£10.01* 74.60::6.32b% 89.2045.53 84.97+7.95%4 67.49:2.59 63.49:6.02°
2-Methyl-1- ;
2 2-WE-1-ARE C78831 TR 2323.40£5.07°  279221424.49°  2478.97+84.89°  2403.82449.51%  2832.68+23.81°  3012.74%1525°  2128.05£70.110  2963.91:24.11°  3161.95:7.42"
propanol
. SR T WL )
3 1A 1-Pentanol C71410 o 195.4045.28° 188.46+8.02° 208.04£14.88%  204.13223.61%  260.55:14.07" 242.65+7.54™ 225.1124.83™ 221232907 223.69+14.71°
{
3-fd-1- 3-Methyl-1- AR
4 C123513 218.05+4.24° 236.93£2.17" 240.679.00° 256.09+0.64" 255.63+3.26% 266.64+4.97 274.77+12.46" 263.98+6.04° 256.738.17%
THRED butanol D Rk
3-HHE-1- 3-Methyl-1- LR BN
C123513 N 7530.08425.64°  9100.86+63.00°  8241.33427.07°  8915.30432.04'  8688.6233.08°  8913.03445.76'  8116.28+41.59°  8573.63+3133"  8927.75426.89"
TEEM butanol M jidiS
o 4-Methyl-1- . .
6 A-HIEE-1- R 626891 LI 3245.08:63.84%  5583.04120.92'  378130+60.90°  3645.1212721%  5295.97+234.90°  3644.68+53.00%  2162.60+14.06°  3125.49:62.89'  3239.14+48.12%
pentanol
o 4-Methyl-2- .
7 A-HUE-2 R C108112 KR 181.7142.85 222.66+6.38" 195.58+7.31° 212.90+0.85" 213.57+1.81% 196.8742.32° 207.04:2.64% 173.75:2.25¢ 170.32:0.95¢
pentanol
8 Z#i-D Ethanol D C64175 kIR 17572.05£144.69°  18215.00£202.72 15341.86£166.64°  17567.80£75.31°  20298.07£93.90" 15816.76+214.18%  14886.92144.03' 15860.72£192.43¢  16063.04£193.68°
9 LEEM Ethanol M C64175 TROR 682.92£10.08'  770.55:40.86"  632.98+45.53¢  743.44+55.12¢ 957.81£22.06' 636.30£54.45°  461.32£2247°  598.403049°  630.21435.14°
10 R Propanol C71238 EHK 376.91+1.21° 324.06+4.09% 288.70+9.50° 469.97+9.93° 474.50+6.23° 364.72+5.43 375.38+5.85° 390.65+6.18 430.37+5.28"
11 ECEE 1-Hexanol C111273 - 75.22+4.77° 32.40£1.39° 66.03+0.77¢ 71.54=1.17% 27.99+0.23¢ 69.68£1.77% 138.4042.67° 82.14+0.84" 82.522.27"
/it 32477.72 37552.49 31573.60 34583.50 39379.99 33253.36 29060.84 3232139 3324921
A (%) 50.53 61.95 49.35 5037 68.34 48.94 38.51 45.52 46.35
[
1 ZWTRE  Butylacetate  C123864 IR 317.111.83" 212.568.39 2544422871 289.08:26.51%  244.59:15.51% 323.15:6.27° 520.28+9.27° 331.24425.20° 314.607.40°
2 TEUTE  Butylbutanoate  C109217  FFEIMIFT. A0k 480.68226.05"  490.21+15.13° 536.38+29.17 508.29+28.10° 535.82+10.68" 409.13414.39°  476.50+11.63"  443.35+8.59™ 423.82417.79%
o s KR CER BT
3 B TR Butyl pentanoate  C591684 - 459.4144.17° 564.8549.19" 382.65:20.01% 438.9548.67° 505.739.92" 353.056.48° 377.4729.65% 386.48:2.84* 379.23+8.66'
o
N . A T AT 7 11 i i i
4 SHRMZE  Ethylisovalerate  C108645 " 205.99+3.80%¢ 114.1546.43° 199.93+8.63 242.73+3.96™ 45.5243.02¢ 247.52+7.32% 667.27+11.78" 283.15:6.66° 330.24+5.55%
5 LB Ethyl acetate  C141786 ARE 3871.5541625°  3852.82+15.12°  4177.83+13.29'  3680.11+19.39°  3683.74+14.20°  3732.7314.28'  3971.39+36.27°  3900.25:7.98°  3730.11+22.84°
6 TR Ethylbutanoate  C105544 AR 2416.96:10.40'  869.17+14.17°  249836:22.02°  2732.76:2830%  712.2243843"  2696.11:26.80°  3802.34%33.89"  2782.07+37.70°  297537:7.61°
PV e HERR SR 1)
7 WEMRLRE  Ethyl crotonate  C623701  HUTE, IFATHEE B 388.55+7.46¢ 807.31+8.52° 462.63+7.05 463.05£5.93 432.05+5.47% 438.81+4.03% 266.68+8.16 425.59+9.73% 405.86+11.26™
FHPHRS
8 PRZH  Ethylformate  C109944 % BN 209.89+36.49° 174674164 2824844168  208.86:27.47  222.62+832%  327.0841122° 2047741295  304.61+13.74°  245.69+11.24™
X KA N
9 PEZ R Ethyl heptanoate  C106309 R 249.10£14.76" 204741149 192.49+4.56" 198.62+5.78% 134.30£7.36° 151.9448.27° 277.66+8.94° 229.44:4.36" 196011137
Al
10 CRZH Ethyl hexanoate  C123660 N7, EET 11995.404138.68%  3162.40£80.42°  10543.955100.81° 12653.20+162.72°  2988.95485.90°  13004.99+147.83° 2269134+183.25" 16736.49+178.14° 16842.98+178.14°
11 SETWZEE  Ethyl isobutyrate 97621 KRR 289.16+5.02° 312.05£17.08° 302.95+3.22° 380.81421.31¢ 287.95429.33° 397.04+6.56* 903.8343.90" 476.68+15.23 437.78+5.58>
12 LR Ethyl lactate 97643 ik 99.19+5.47% 123.89+4.75% 1L11£9.32% 110512537 61.7742.79¢ 89.75:0.51% 217.88+2.92° 222.1948.52° 158.181.39°
13 JLFZ R Ethyl pentanoate  C539822 ERF 855.5242.55" 713.92£21.91¢ 747.82:2.89° 701.81+7.34° 819.86+4.56° 813.23+10.00° 806.16+8.65° 9103945.17° 912.37:8.95°
14 NFZEE  Ethyl propanoate  C105373 R 491.55+4.47° 425.90+2.11" 818.55+5.25" 370.92+8.97¢ 273.34+1.89" 539.138.59° 635.04+7.68" 583.43+3.94° 418.24£5.21°
E-ZAR-2-C M- Hex-2-en-1-yl " " " 4 9 i 3
15 . 2497189 - 333120.71° 23.68+1.38 29.88:1.66 28.511.76 23.4342.66' 31.10:0.67 115.86£0.42° 50.33£0.52 42.72:2.74%
BERR acetate
16 ZFCHE  Hexylacetate — C142927 IR 258.03+4.33" 253.62+4.40" 300.88+77.30" 159.96+6.80% 136.1846.29° 158.56+9.27% 148.20+6.20% 153.86+3.40% 206.91:4.55"
17 ZESHNEE  Isoamyl acetate  C123922 E SN U 1492.59+1.34°  2648.33+61.99"  1799.90+37.61°  2099.50+13.10°  1468.68+17.94°  2054.95+16.13 772.43£67.92"  1741.37+38.85  1664.79+38.52
18 L5 THE  Isobutyl acetate  C110190 AR BT 409.27+6.17 804.6340.49° 483.34+7.68¢ 440.27+8.95% 434.11+8.09% 671.05+5.42 112.0146..02° 534.80+24.38° 626.86+4.09°
19 TESFTHEE  Isobutyl butyrate 539902 WBE 234.93+2.46% 267.194+4.09° 210.97+12.02° 308.00£12.36* 287.06+4.03" 246.53+5.95% 291.64+14.10" 283.07+8.94" 295.4046.70™
Isopentyl
20 VARSI penty Cl05680 AT EEEIAEITR  331.66+2.30™ 430.91+3.80° 452.2049.90° 338.75+8.82% 314.1746.67° 336.0243.76" 270.43+8.03¢ 346.52+11.67° 335.5245.23%
propanoate
21 ZETEE  Methyl acetate  C79209 R 187.015.00 223.3710.72% 25229+417.38"  218.53+12.81% 303.60+6.27* 236.1211.64° 175.14x8.14¢ 230.4448.24% 212.2147.78%
2 RIS Methyl hexanoate  C106707 KT 789.73+4.86° 82.34+9.57¢ 717.90:24.23'  933.50£13.51 T1L75£11.73¢ 939.84+1536°  2128.08£17.49°  1093.19:35.48°  1245.10:26.04°
TRAE L I AT
I Octanoic acid N .
23 EML C106321  EHIFRAEM  84.442108° 115.63£6.47% 124.50+1.16° 131.51+1.82° 113.78+1.48% 120.06£2.61" 118.226.09" 81.20£1.69° 95.63+2.91™
ethyl ester N
WA
2-HIE TR Methyl 2- .
24 . C868575 R 85.05+0.83° 99.30+1.09° 96.18£1.70% 70.8342.30° 194.4341.75° 115.98£1.90° 42.8540.87¢ 93.90£0.55° 69.20£1.55'
i methylbutanoate
/it 26245.08 16977.64 25979.61 27709.12 14295.65 28433.87 40084.03 32624.04 32564.82
(%) 40.84 28.0 40.60 40.35 24.81 41.85 53.11 45.95 45.40
[iE=S
1 R Furfural C98011 el Bk 70.811.71¢ 50.92:1.54% 63.68:1.45% 62.19:1.49% 44.64+3.16° 58.37+1.85% 123.56£0.98" 90.2940.49° 70.2241.59°
2 e Heptanal ci11717 IR 567.53:20.81%  638.29:19.64°  71671£16.72'  543.53:17.75%  483.54+14.20° 558.99+3.85%  553.45:19.51%  517.42422.96° 501.07+15.81°
3 Gl Hexanal C66251 RIS AR 845.40£0.56° 1055.93+£10.73%  1022.77449.63%  1133.11435.93"  1333.65+13.63'  1224.84+5.60" 1002.52+8.41°  1243.08+11.96™  1288.40+20.20"
4 VRE Octanal C124130 Atk 102.80+3.99% 219.58+0.73° 172.73£4.30° 11625£2.75% 129.66+6.60° 84.50+0.51 54.93:3.09¢ 78.28+0.75 67.9240.67%
5 E SR Pentanal C110623 ek 141.81£2.21° 68.0940.33¢ 203.4149.77° 99.31:4.48° 107.65+2.35¢ 195.96+6.74" 112.9744.56° 142.47:4.61° 105.6740.97°
6 2-IIEPNIE  2-Methyl propanal ~ C78842 T E 762.69+19.36" 1059.38+5.46° 981.82+31.27" 907.65+31.78" 908.79+24.76™ 890.98+15.15" 957.97+3.69™ 938.76+15.68" 933.20+34.02"
7 2-HIETEE  2-Methylbutanal — C96173  ACRAIGR M ET  412.70£13.69° 495.76+15.92° 553.19+42.53" 515.10+14.80° 548.26+16.32° 636.38+9.23° 437.41+8.17° 522.15+19.38" 501.236.38"
8 T Butanal C123728 FrEER 1136.2760.72°  1274.13£15.29'  1062.6725.25°  1137.20:26.65°  1031.50£20.57°  1028.32¢10.51°  1140.20+4.04° 10141651267  1055.12+35.01°
., R, R, B
9 ZHiRE Diethyl acetal ~ C105577 . 41.82+6.34° 45.881.79% 75.86£9.68" 101.23£7.14% 133.64+9.48" 99.95:4.56" 90.97+3.96" 103.3514.30™ 103.4742.23"
il
/it 4081.83 4907.96 4852.84 4615.57 2529.74 477829 4474.04 4649.96 4522.83
AHE(%) 635 8.10 758 672 4.39 7.03 5.93 655 631
[50=S
1 AR Myrcene 123353 HIRINFIRE L 170.46+2.90" 68.50+3.91° 140.355.76 144.87+7.60% 78.3846.60° 176.93+1.98 247.38+3.60° 175.98+6.21% 166.99+9.60°




y VEEATS A = Heb £ 1Aft 3 £ > 1=
55 45 % 5 20 ) TREREN , 55 NIRRT PSR X ORI A LRI R ) BT 5] - 247 -
il
HRo
ERMEACE YT (ng/l)
5 YIRS PIECHFR CASHRS I
BVSIS8 M ECI118 D254 DV10 MST NSD CECA CECO1
2 WD Terpinolene  C586629  FAARIRII L 176.78+22.16" 243.76+6.43° 220.90+10.96* 156.11£9.21" 157.56+2.21" 89.05£0.91° 81.4342.99° 97.66+1.02° 71.99+1.70°
/it 347.24 312.26 361.25 300.98 235.94 265.98 328.81 175.98 238.98
(%) 0.54 052 0.56 0.44 041 039 0.44 025 033
1 Zm Acetic acid C64197 i 168.39:6.78% 164.76+6.66° 167444822 206.06:10.58" 1712265.25%  203.80£16.74"  232.53+12.86° 197.47+6.49 208.65:2.60"
shvit 168.39 164.76 167.44 206.06 171.22 203.80 23253 197.47 208.65
A (%) 026 027 026 030 030 030 031 0.28 029
[{EES
4-HUIE-3-1%45- 3-Penten-2-one,
- C141797 HEHE IR 106.52+2.13% 72.2142.78° 89.84+3.61° 91.11+4.22¢ 59.4542.10° 97.06+2.96" 217.02+10.55" 105.28+2.87% 110.92+8.15°
-9 4-methyl
SRZU R, WL
(E)-3-Nonen-2- o
2 3- T2 C14309570 KA, RGBT, 218.1943.00° 194.92:10.48%  194.74x23.90 165.118.76% 94.93:1.90¢ 128.212.12% 1773127.91° 163.218.73 157.76:21.72%
one ,
PG RIS AL 1)
3 2-1% 2-Pentanone  C107879 E32 US 436.67+1.10° 198.9345.29° 445.90+23.18% 821.52+13.15 698.64+13.75" 618.64+6.56° 731.68:8.62° 578.87+7.01° 485.67+24.92°
Methyl-2- , ) . . . 5
4 42 closior A A HE 187.24+2.86% 238.92+3.77° 317.1544.94° 172.3242.64%" 158.93+2.28° 168.45+0.80%" 161.32+0.62 1814841248 195.01413.98°
pentanone
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Fig.5 PCA analysis of volatile aroma compounds in Actinidia
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Table 7 Differential volatile compounds of Actinidia arguta wine

P L/ E A 7S YIRS R P VIP
1 ORI Ethyl hexanoate 0.022 4.0852
2 R IR Isoamyl acetate 0.002 2.4710
3 3-H-1- T 3-Methyl-1-butanol 0.005 2.3900
4 2-HI5E-1- TN 2-Methyl-1-propanol 0.0001 2.0290
5 LR T R Isobutyl acetate 0.006 1.7533
6 4-H B 1- 4-Methyl-1-pentanol 0.016 1.7011
7 C R H iR Methyl hexanoate 0.009 1.2813
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Fig.7 Cluster heat map analysis of the key aroma compounds in Actinidia arguta wine
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Fig.8 Sensory evaluation results of Actinidia arguta wine
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