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Abstract: In order to explore the quality characteristics of fermented kiwifruit black tea wine, kiwifruit and black tea were
fermented, and the flavor and quality of fermented kiwifruit black tea wine were comprehensively analyzed by using high
performance liquid chromatography, headspace solid-phase microextraction-gas chromatography-mass spectrometry and
electronic nose technology, combined with sensory evaluation methods, through organic acid content, monomeric phenol
content, amino acid content, volatile substances and sensory characteristics. The results showed that the types and contents
of monomeric phenols and volatile substances in kiwifruit tea juice were significantly increased by fermentation (P<0.05),
and the flavor and quality were improved. Compared with kiwifruit wine, the succinic acid content in fermented kiwifruit
black tea wine increased by 70.93%. The total amount of monomeric phenols increased significantly by 22.17% (P<0.05),
in which caffeic acid, epicatechin and catechin were the main monomeric phenols. In the sensory evaluation of flavor, 24
kinds of volatile substances were identified in fermented kiwifruit black tea wine, and the main characteristic aroma
substances were esters, among which ethyl caproate and ethyl butyrate contributed the most to the main aroma, showing the
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aroma of fruit and cheese, which was helpful to reduce the generation of sulfide and other harmful gases. Overall, the flavor

of fermented kiwifruit black tea wine not only conforms to the characteristics of traditional kiwifruit wine with rich fruit

aroma and outstanding ester aroma, but also has a slight oil and nut aroma. The overall flavor characteristics are richer than

kiwifruit wine, which is worthy of extensive development.

Key words: fermented kiwi black tea wine; high performance liquid chromatography; headspace solid phase

microextraction-gas chromatography-mass spectrometry; electronic nose; flavour; quality
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Fig.1 Preparation technology of fermented kiwifruit black
tea wine
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Table 2 Types and contents of organic acids in fermented
kiwifruit black tea wine
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4 M 1.67x0.11° 3.2740.23" 2.97+0.12°
5 BN 3.81+0.27° 2.44+40.17° 5.7240.75"
6 FEEER  4.01£0.32° 1.94+0.27° 1.47+0.31°
7 K - 2.24+0.16° 1.98+0.32°
8 BEFIER  3.35+0.24° 2.94+0.21° 1.72+0.11¢
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Fig.2 Heat map of phenolic content of fermented kiwi black
tea wine
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Table 3 Amino acid content of fermented kiwi

R A B E IR AR D FIE AR et 1T A S5,
(BB T ER S IR AVTHAFE . AR AR,
GG 22508 « T ZR LA N % S BRAE R W 2 e BN A I

fruit black tea wine

e Bt (mg/L) RUBRAEA LT AT v S e, 0 R A vl g8 2
HAER BRI RMERERBERRIST BRI P B AR A KA R, SRS SCAE AR AR E T 350 L
| RAEF(Asp) 27.20+2.51° 25.64+2.38 19.27+1.53 TP LA RGBT AWk 2T 55705 v 451 5% o5
2 BRIOL) 2620007 AL BRI g eI (P<0.05 ). LA SRR
| e ST AR LU
5 HEM(His) 175.59+6.91° 22.70+1.23° 42.4142.01° A B0, WA I R R AR L2 T T il 22 2 AT I
6 HEM(Arg)  74.5543.65° 53.50+2.41 46.1243.32° Z R IETW5
7 FHEM(Thr)  63.912.01° 25.99+1.97° 18.25+0.98° 2.4 BEERRREHIZSERE SR
8 HAM(Ala)  64.3242.13° - 212441320 . I \
9 W& (Pro) 807.61£23.67°  942.05+50.53'  902.23+34.17* 241 BRI B3R 4 TR, SHRR IR
10 FEEIR(Tyr)  41.06+1.34° 154.40£6.26'  102.15+5.81° PRV B 26 F, 22500 5 S (HRE . W2 i
11 4%R(Val)  32.25+1.25° 22.5141.93¢ 26.2941.28° JE S RS, Rt S Er B8 2 1 NTRIEY)
12 HAEM(Met) 18.95+1.34° 18.42+1.37* 16.24+1.02° S5 RAERE ST EE I 4 Fh, Bamoh 490.67+13.81 ng/Ls
13 BEEMR(Cys) 138.68+6.78° 97.32+3.20° 87.42+5.24° o TR R 2T 25 2H 4 24 R, fAErh 6831.55+
14 ffiiﬁ:@ﬁﬁ(ne) 20.25+2.45° 18.70+1.62° 15.78+1.22° 9731 pg/Ls BRAEMEITALIE 17 Fl, S ditJy 5411.25+
15 Z&EM(Leu) 142.2943.69° 71.20+2.58° 78.27+4.28° , T
16 FNZEM(Phe) 19.50+1.98° 18.93+1.73* 6.78+0.41" 44.04 pg/Lo BRMRASTT 2 AIE I, AT | P2
17 WUEE(Lys)  12.40+1.02° 12.19+1.29° 9.17+0.63 S RN o S AR B 35 PR TH(P<0.05), FRWIAR
it 1786.80£66.40°  1548.26+83.51°  1505.71:£66.98" TP H ) S U ) B S A3  UR T A TR B B, T T~ 5

VE: ISR IR R R 22 5 8 5 (P<0.05), ~WAKRHE . T AL S 727

T4 RSV AST R R VR &

Table 4 Content of volatile substances in fermented kiwifruit black tea wine

[t e (ng/L)

. o " . .
KRR R HEREIT BB RRRRBLA HiRHE FUET
Al 1044 T 67.32+2.13¢ 320.23+2.51° 102.11£2.97° B YA
A2 979 TR e - 24.42+1.34 - SR R
A3 1181 LR PR - 61.89+10.96 - W
A4 1246 CR TR 206.14+3.01° 453.75+16.36" 462.53+12.18° 2230, i BUK R
A5 1441 FROTE - 1421.75+3.23° 1690.24+4.28° EON i
A6 1643 RR TR - 615.54+5.64° 408.42+3.19° N
A7 887 R - 224.42+4.34° 367.83+2.25° 221 A4
PiE2 A8 1276 ZIRC R - - 370.23+2.34 HR HER
A9 1826 LR TR - 111.32+0.58" 270.00+4.18° L AN €S
Al0 1856 AR T - 5.94+0.41° 5.76+0.38° i
All 2258 R T 89.52+5.21° 190.3242.36" - L
Al2 1160 TS5 T 127.69+3.46° 234.00+7.46" - R I A
Al3 1650 R LT - 9.33+0.67 - HE .
Al4 1126 R 5N - 100.23+4.96° 120.78+3.79* R FER
Y S8h 490.67+13.81° 3773.14£60.82° 3797.90+35.56"
Bl 1211 S - 39.96+0.87 - QDCINE3° 5
B2 1922 KL - 821.21+3.65 458.23+2.28" R | AT
ik B3 1092 T - 202.12+1.11 - AL SERAR
B4 1359 IEC A - 986.13+4.01° 356.61+1.78" T AT
B5 1545 2,3-Tfs - 20.65+0.73° 229.98+1.23" b1 N i
[IEE Y58 - 2070.07+10.37° 1044.82+5.29°
Kk C1 1176 B PR e AU - 56.02+4.21 - /
Lee - 56.02+4.21 -
DI 714 Vi3 - 23.32+0.12° 57.23+0.42° BIWRATE
_— D2 1508 AR - 7.32+0.45 - R
D3 1498 BRI - - 18.12+0.05 TERT
RS Bt - 30.64+0.57 75.35+0.47*
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Table 5 ROAYV analysis of characteristic aroma components of
fermented kiwi black tea wine

i ROAV
R (e gy SRR
EAR-S(l]
TR 20 22.86 49.40 15.45
TRPHEE 7.1 - 10.61 -
CR iR 41 - 4.66 -
CR LB 14 100 100 100
MR 580 - 7.56 8.82
ZEMR LT 200 - 9.50 6.18
LRA TR 250 - 1.37 327
RS 30 - 1031 12.19
3 7.1 - 10.13 24.40
PSR 10 - - 5.48
Fi 500 - 3.66 0.17
AR .
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Fig.3 Principal component analysis plot of fermented kiwi
black tea wine volatile aroma
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Table 6 Characteristic values and contribution rates of
principal components

ESi%y AR FEkAR (%) R TTRR (%)
1 10.95 42.1 42.1
2 8.48 32.6 74.7
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Fig.4 Radar map of response value of fermented kiwifruit
black tea wine by electronic nose
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Table 7 Sensory evaluation score sheet

B AS5
2157 - Jevix
FR OHAB @mPE o Fi
LS RIS A 21.9 17.8 153 14.9 69.9
KRV R A5 25.1 254 16.1 17.5 84.1
Uil R AT 223 24.1 15.6 16.7 78.7
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