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Analysis of fermented dragon fruit wine flavor based on intelligent sensory and HS-SPME-GC-MS

YU Zhihai, HE Shucheng, DONG Wenxuan, SHI Mingzhi, YUAN Yexin, ZHANG Meixing, HUANG Mingzheng,
LIU Xiaozhu, LIU Xiachui, GONG Xun

(College of Food & Pharmaceutical Engineering, Guizhou Institute of Technology, Guiyang 550003, China)

Abstract: The smell and taste characteristics of fermented wine from dragon fruit harvested at different time (August, September and October) and
Guizhou producing areas (Guanling, Luodian and Zhenfeng) were studied, the results were analyzed with principal component analysis (PCA), and
the volatile flavor components were analyzed by HS-SPME-GC-MS. The results showed that the fermented wine of dragon fruit harvested from Luo-
dian in September had the highest response value to methyl compounds, inorganic sulfur compounds, long chain alkane and other compounds. The
acidity response value of fermented wine of dragon fruit harvested in August was the highest. A total of 67 volatile flavour compounds were detected in
the samples, including 35 esters, 17 alcohols, 2 acids, 3 aromatic compounds, 3 aldehydes and 7 other compounds. Among them, there were 14 volatile
flavor components with relative flavor activity value (ROAV)> 1, and 4 characteristic aroma components (3-methy! butyl acetate, ethyl caproate, ethyl
caprylate and (Z)-2,3-butanediol). The results showed that the influence of season on taste and smell was greater than that of producing areas, but it
had no influence on the characteristic aroma components of fermented wine.

Key words: producing area; harvest time; fermented dragon fruit wine; flavor; principal component analysis
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Table 1 Sensitive substances responded by electronic nose sensors
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Table 2 Performance of electronic tongue sensors
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Fig. 1 Electronic nose sensor response radar diagram (a) and
principal component analysis scatter diagram (b) of
fermented dragon fruit wine
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Fig. 2 Electronic tongue sensor response radar diagram of fermented dragon fruit wine
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Fig. 3 Principal component analysis scatter diagram of fermented dragon
fruit wine samples based on electronic tongue detection results

L5 b, M KO FT (3 5 KT H R 2
8 H A MK e L 1 R B R R AE e T IL R A H A, T
JRA | BT R EDAS A9 H A0 H
2.3 ) FE A ROPCET 18] K A SR R B E &Y AF 4 M Rk AR

ST

AN TI]RGO o v )42 R e IR Bl 23 B
P 3 A3, MK R R R AR rh AR e TR
RS, b, BRE3SHP 7R RS 2M T
A A3 W 25 A0 A 3 FPoR LAl S 7 R, B S G8 T
(4% 2 1k AR Bl 23 A de 2,y S4%0, B S GO 4% R
e R B0 b 2t sl 398t X1 R — = R ok e R
P BRI (K0 A PR, B T 0T SR M OB o, O0E B b X
B b4 M A B TR D 8 SR B R B 3 . AS[H) 7= b
[ — SR A B 1) s SR 180 T o5 o (1004 1P DXL i
P23 2 D HEE A FE 5L G (54) > 18 (49) >Z8 (40) , £f i
G9 (53) >79 (49) >19 (48) , FE I L10 (44 >Z10 (40) >
G10(39)

AN [ B ol 3 A RO 1 4 R B KO R iR



STl

BOE R OE

2023 1 42 & 9 9 W

S 379 1 227

W TR IS 0 o e BT R oo R XU e 2 1)
O, Hoh R0 & 8 N 1.24~10.14 mg/L, BER YR & &
H4.33~10.78 mg/L . 7E[A]—FPFE S, X205 AP KU Bk

o E R A e T R BRI R T,
X5 AR TR AL N SRR I R B T A U
Ir IR LA R — B,

#®3 FRAERZBBEHFRPOELENGESMAREE
Table 3 Types and contents of volatile flavor compounds in different fermented dragon fruit wine samples
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L9 25 7.43+0.14b 10 B.48+0.16b 4 0.33+0.06cd 3 0.45+0.14b 2 0.10+0.01a 4 1.22+40.26f 48 18.01+0.77
LI0O 23 283+0.11d 10 4.33+0.16e 3 0.27+0.02d 2 0.21+0.02e 2 0.07+0.01c 4 1.71+0.31d 44 9.42+0.63
Z8 19  4.3520.28¢ 9 7.70+0.20¢ 3 0.34+0.04¢ 2 0.29+0.04d 3 0.09+0.02ab 4 2.16+047c 40 14.93+1.05
79 26 1.24+0.14¢ 11 R.64+0.14b 3 0.52+0.10a ) 0.59+0.05a | 0.06+0.01d 5 L17+0.31fF 49 12.22+0.75
Z10 20 2.74+0.11d 11 6.27+0.17d 2 0.13£0.02¢ 3 0.20£0.02¢ 4 3.82+0.50a 40 13.16+0.82

T =" FEn AR, [ A Bl P AR NS R R R W (P<0.05)

Tl B b R XU 4 o AU
F) S T 98 TR A 9, %o 3K S i v PR R XU
S UEATROAV T, KO SR T A i FIROAV WL %4
FEATT R, O 2 TSR B TP ROAV > 1R 4% % 1 XUk 1 43
14, JEAT I Rk RO B 23 A 4FE 43k L R-3-H Ak
THs . CRROEE . FRZEEM (D -23-T H. FEHG8 T
ROAV > 114 3L 10%h, & SFEE 284 i (ZRR-3-FF 3L T
s G LHE . FMR LN . TR LA IR D (4F i
KW E[(D -2,3- T SRR Aot B 2-+--Lig A L
FE ALY Q- HZD , o TR L0 A AI2- T
250 HAA . FE L8 ROAV > 1B T AL 75b, & SAh R
R Q-FIL TR ANE 3-H AL TR OlG, S lE-3-F LT
fi  CLR LG AN 18 LD R B R (D 2,3- T f%
FFFHENE ). FESHZSTFROAV> T4 ISRl , &5 3R REZR4Y
TR (L M8-3-F 3 TG . QAR Sla A e 1 RI2Fh Rz
JR[(D-2,3- 1 BER2-Pelz], Forh2-peis g Ak . FEdh
GO'ROAV > L {4 i L8 H), 5 SR BRI i - 2L | 1R
LG 3-FIE T R L1 | 418-3- 3L T g CBR e A1
LB SBR[ (D -2,3- T W 5 RaEF2- -l

FERLOHROAV > | [ ST AL S, SraFh BER M f (3- 2k
TERAOEE . LR-3-FI T O LR IR LB FFp
REEYE[ (D -2,3- T —FE]. FEHZ9HROAV > L {4 i Ik
TRl &SRR R (LR-3-HE TR QR AN . FR L
15 | e AT H R O 2R EE R [ (D -23-T
CEEA2--BEE] Horh AR 20 0 HoAT . FEANGILOTR
ROAV > 1[4 ES Rl & 3R BRI (L FR-3-HI L T
O ZFERIE IR LD 2R R IR (D -2,3- T REf DY
FEEE]. FESAL10TTROAV > L4 5L 5, raRh iR 4 i
(LIE-3-THE TG . CUNR L1 F IR SR AIE R S IS 1R
BRI (D -2,3- T R FEMHZ1I0ROAV > 14 I
SHh, 3 EE I T (L FR-3-F L TG R LR ANEIR &
1S 2R R (D -2.3- T MR P RamE). 45 &Y, &
F2-3-F L TG CIR LG FR ZHER (2 -23- 1 Rl K
L d AL R X (S L AR D ) A -4 L OF S sis
SRR s AN R TR MR ZE R . S AR LORPE
UM 43 £ SE AN RSN , 45545 KA, RGP O S R T 1)
B IR, 4 L DU 8 47 1 K e S P 1) < e
8, BRI T KO SRR TR A SRR R A ZE AN

T4 KEREEER SAHE SIRE EE
Table 4 Relative odour active value of fermented dragon fruit wine samples
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