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Abstract: Objective: This study aimed to promote the quality of
passion fruit wine. Methods: Passion fruit wine was brewed with
whole passion fruit and juice as raw materials, and the contents

of organic acids, amino acids and volatile compounds were meas-
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ured respectively. Then the flavor components of passion fruit
wine were evaluated by combining the results of electronic tongue
test. Results:

The main organic acids in the two fermented

passion fruit wines were tartaric acid, citric acid, lactic acid and
malic acid, while the content of the first three organic acids in
whole fruit wine was significantly higher than that in fruit wine
(P <C0.05). The most organic acids in whole fruit wine and fruit
juice wine were respectively tartaric acid (27.20 mg/mL) and
citric acid (12.49 mg/mlL). Except for the undetected cysteine, the
total content of 16 free amino acids in whole fruit wine and fruit juice
wine were 88.16 and 68.88 mg/100 g respectively, and the content
of four types of flavored amino acids in the whole fruit wine was
higher than that in the fruit wine. The electronic tongue test
found that the salty signal strength of the two fermented passion
fruit wines had the largest difference, and the umami and salty
tastes were the strongest in the whole fruit wine, with the sour-
ness, astringency and sweetness weakest. A total of 179 kinds of
aroma components werr detected by HS-SPME-GC-MS. The
types of volatile flavor compounds in whole fruit wine were 4,
and which wasmore than those in fruit wine. However, the content
and types of terpenes were respectively 1 and 3 times more than those
in fruit wine. Conclusion: Compared with fruit juice wine, the overall
flavor (umami, salty, terpenoids, etc.) of the new passion fruit wine
was more prominent, which improved the comprehensive utilization of
passion fruit resources.
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Table 1 Organic acid content of passion fruit wine
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Table 2 Results of determination of free amino acid content

mg/mL of passion fruit before and after fermentation
e R R LR me/100 g
A R 5.7140.03" 1.374£0.13°  27.204:0.70" Ui B8 SR SRR B Eg )
s 34.2540.25 12.49+0.02¢ 14.070.95" Asp 99.58£5.10° 0.2340.01° 0.8340.07°
FLER 1.312£0.07¢ 5.6240.05" 9.40-0.03¢ Glu 18.2941.24¢  1.55£0.07¢ 3.61£0.18"
Thr* 1.53-40.08" - 0.41-£0.03"
WRR 5.9740.04% 2.2540.01" 2.124+0.05"
---------------------------------------------------------------------------------------- Ser 56.27+2.89¢ - 0.3040.02"
it 47.2440.15>  21.74+0.14¢ 52.800.34°
Gly 5.0040.27¢  1.2040.08"  2.53-£0.18¢
PO AR 2SR & (P<0.05). Ala 25.1241.24°  2.9040.15¢  4.6540.36
N [T oy AL = [NV a =) b
BT 6.2 .M ERANEERSEW TR T Pro 154.564+7.18 54.92+£2.55 60.15£3.19
60A,U£ED% 1 LRE R 2908 /0 20 g FPREER . BR B A Val* 0.6840.04" 0.37+0.27¢ 3.71£0.20°
—H‘ 2y =) * : a - b
frit— BB BRI WA R R A R e M %00750.29 ZALOL
’ ~ =) * 4o 34 - - b
ML TERT M TRT 80%,60%,60%,{5}' W o 5 Ile 6.48+£0.53 1.744+0.10
BN T 3.3 fiF. WD BT P, S R AR R R A B Leu” 2.4240.13¢  4.22-40.28¢ 3.46+0.19"
e Phe* 3.7840.16*  0.82-£0.02° 1.4040.07"
T T R T LR o e 3N, R R A S S R AR RS & 1A AR ¢
iq a 9 b P b
e A TR S8 R T S SRR AL LALEOIST 02850010 0.82:0.00
. _ . .4040.452 .7340.01" .74-+0.020
PR AR AREE  FLR R R R By SAOTOADT0TSR000T  0.740.02
e . , " . " Ar - 1.2740.09°  0.9140.01"
FE MR R oD 0 G R LA O R R R ¢ R
N , e ap s § y Cys 6.6740.39° — —
T SR R TR A AN R B e T RS 4 v , l
S AR A BRI 19.9 B MK WA AR - 1.1.2.?.%91.19.[....
BN B b R A 7 AR T B EAA 28.054+0.82¢  5.8540.29°  14.1340.22
s TEAA 106.26413.04° 68.88+2.63°  88.16+3.03"
EAA/TEAA  0.074+0.00°¢ 0.0940.01° 0.16£0.01¢
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TN 5.85~28.05 mg/100 g. 2 Ffr R A Y U R A
SRR AT I S = m T A . AR BR Arg
AN A R A R L T R TS R b R R
Cys, AT BB AR HH T 4 I 2 v 7 2 5 Al s 48 32 ol 7 U
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Table 3 Amino acid content of passion fruit before and
after fermentation mg/100 g
e B9 A SR JR AT B EE ST
SRR JERR  117.8745.93*  1.7840.08" 4.4440.21°
FHORESLRR  242.48+£8.36° 59.0242.48°  68.04+£3.11°
IR LR 29.7240.620  7.4740.22°  14.3940.14°
TR EIERR  16.1940.91*  0.61£0.01" 1.2940.10°
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Figure 1 Radar chart of passion fruit fermented wine taste
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Figure 2 Total ion current chromatograms of GC-MS analysis of flavor substances in

passion fruit before and after fermentation

®4 EEREABEFERMEWEN HSSPMEGCMS £E4R'

Table 4 HS-SPME-GC-MS identification results of volatile substances in passion fruit fermented wine

ik ¥ S i R
[&] /min JE A HH £ 3]
TR W R 3.40 — — 5.6520.12°
LR 3.90 288.064+1.39¢  880.37416.12° 672.34410.70"
W W 4.75 5.632420.10% — —
TR W R 5.15 3.05+0.12° — —
L5 T TR 5.54 — 36.96+2.41% —
TR B 5.91 3137.38+21.56*  77.21+0.73" 32.06+1.11¢
2-HE TR TR 6.14 1.8740.01* 1.2040.15% -
o LWMTE 6.48 26.67+0.14 - -
LE 21 5% g 7.30 5.3240.11¢  133.362-0.81° 57.101.05"
M G R 2 i 8.00 95.5240.87* — —
TR T e 8.83 16.5640.28¢ — —
EC RO 9.07  1395.5246.06°  165.38+1.19" 41.5340.57°
1-F 3 2 % O TR 9.51 85.6141.45° — —
RO 9.66 413.58+0.34¢ 36.46+0.40" 14.2540.45¢
3R L TR 10.09 205.40+7.28¢ — 5.9140.14°
2R -G 10.32 157.29410.99°  15.3140.32° —
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gk 4
Fik S e ”H_T i/ (pg e LD
[&] /min JEAR P K]
L (-3 Z Fg 10.68 — 36.25+0.42¢ 25.29+1.12b
E-2-C & TR 10.74 123.16£3.19¢ — —
IR R 11.11 1.840.04% — —
1-PRET R & W 11.44 262.07+2.49% — —
CRRTm 11.64 — — 3.4340.29°
TEC R 11.68 266.80+1.70° 30.43+1.510 —
F IR B 11.93 295.344:0.56"  465.954-2.65° 77.1041.00°
NFi-3- 2 4 5 T iR 12.28 34.83+1.69* — —
M5t 243 I TR TR 12.44 76.25+0.992 - —
it iR -2- 2 3k O B 12.45 32.6120.49° — —
T-=E WG TR TR 12.49 — 10.014-0.88" —
3IBRIET R MR 13.02 94.16+0.56" 30.56+0.54b 26.6140.57
3-HUBR KL TN R Z T 13.69 — 21.4840.80% 14.62+0.52b
DL-3-Z 83 T Z s 13.75 11.8140.26° - -
1-F 3t O R O TR 13.83 643.814-0.86% 61.4840.470 10.5324:0.52¢
1-FF B T R F g 13.92 33.5340.55° — —
CRRCOE 14.12 493.9442.92¢  126.27+1.29" 30.77+1.14¢
3-H IS A AR Z H IR R 14.14 — — 7.4540.98"
SR O e 14.45 — 188.4540.952 34.44+0.95°
TRl 14.91 — 9.1840.11% 7.19240.18"
R W 14.94 2.38+0.32¢ 3.5540.40° 11.9240.79°
mEg  3RECRIM 14.95 162.78+5.97% 27.2740.50" 26.8141.58"
S TRCB 15.02 125.4141.432 25.7740.48° —
y-C Mg 15.42 5.59+0.50° — —
Z R 15.61 128.0541.49" 74.2541.10°  129.2241.05
SR BER 16.05 — 38.7441.53¢ —
K7 R T R 16.23 15.8542.07¢ 44,1340.82° 55.98+2.02¢
(Z)-3,7-Z W k-2, 6-3¢ — f5-1-
- 16.25 — — 4.247420.440
(2-F 56) 3, -2 F Sk-6-¢ s N
16.26 17.4140.50° — —
i M
4RI TR O 16.30 — 384.59+2.17¢  232.17+2.46°
R ] i 16.37 73.6343.08" — —
LA LR 16.56 9.0140.08¢  259.8824-1.67*  211.314:7.49"
HHEBR TR 16.71 — 407.8441.19*  206.882.24b
TR 17.11 10.5240.65° — —
2. 2- 9 2, 3 17.58 — — 16.9340.99°
DL-3 R R — LT 17.77 1.57+0.11¢ — -
IR SN 18.64 — 5.174+0.24% —
1 PR 2 e 18.77 — 8.2940.20° -
AR 2 TR 19.73 7.80+0.352 — —
M PR A R 2 iR 19.74 — 7.56+0.39% —

L5 N BR 19.89 2.35+0.31° — —
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gk 4
Fik B 1%%’51‘ Ha/(pge L7
[&] /min JEA St EES]
FEHETR £ R 20.66 — 239.78+15.67* 171.71410.08"
3 T R 2 TG 21.79 — 8.7640.58% 3.2540.20°
7.10-F 75 T TR B R 23.23 — — 7.724:0.23%
R R 5T 23.50 3.3340.22% — —
L 26.40 195.652.37¢ 10 574.40£6.42" 7 855.4144.34b
R 33.23 — — 9.1440.078
1E TN 35.29 — 30.27+1.51b 68.6040.22°
ST 40.52 — 1734.38£4.72¢  403.8541.17°
ETmE 45.44 1.4470.12¢ 3.63£0.07" 6.014-0.15%
Sk 51.43 3.5540.13¢ 4 057.62£7.76" 3 716.5941.85"
i - g e 51.96 4.7540.13¢ — —
2- P 61.48 418.5649.59° 148.9242.01"  139.1240.60"
IF T 64.42 — 81.6820.76"  114.02+0.60°
- 67.24 — — 15.354-0.33%
2a-3-0 M 67.24 10.5941.23% — —
1 72.72 10.3140.83% — —
IR A -3- B 73.28 — 10.6841.24" 19.714:1.63%
6-F k-5 B ff-2- 73.33 12.66--0.90° — —
2-T- K 77.53 144.3241.63¢ 58.2120.80" 56.9240.770
2,3- T 79.32 — 128.27 44,342 83.3241.49°
S 79.75 393.6743.972 233.6842.84>  227.884-1.66"
ok AR 80.49 281.87+£2.38¢ 93.661.43°  100.9942.17b
2,3, 4- = H JE-5- 0 M-3- 81.03 6.0740.96% — -
(25,38)-(+)-2,3- T 81.92 — 68.82+0.28" 29.3040.74b
-1 84.48 — — 23.4740.732
HES-RWHE-ZHK[3.1.0]C
. 84.48 90.4440.717 — —
a Al 90.93 83.87+1.902 0.2040.02¢ 73.0140.86"
2+ —p 91.75 44.630.64" 29.464£0.73b 23.0840.51°
3-CH B ) -1-7 i 92.40 — — 23.201.66°
W 95.01 52.8541.62" 48.95+0.64¢ 64.0440.83"
O 102.97 28,40 1.45¢ 142.9741.47" 1 623.9241.042
2-+ e 104.63 — 8.6440.12¢ —
2- = 104.62 8.16+0.84¢ — —
KW 105.20 0.81£0.09¢  5100.9543.22¢ 3 196.1541.86"
6,10-— H 3£-5,9-+ —hi-2-fE 106.91 — — 30.28+0.56°
TR L 107.89 57.14+1.447 26.97+1.28° 54.2340.56"
S(2)-3,7,11-=H %-1,6,10-}
111.93 — — 16.594-0.60"
b= dh-3-BE
ik iz 12.15 — 424.17410.61*  238.194-8.60"
A-FIRTR . LTk 12.49 80.2940.85° - —
ik 5 2

ST 13.57 — 111.8043.10% —
O 13.65 1.80£0.08% — —
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gk 4
Fik B 1%%’51‘ i/ (pg e LD
[&] /min JEAR P K]
1-ZEW B 13.99 21.4541.62% — —
SR 14.30 1.5240.05¢ 9.6840.15¢ 4.9340.10"
SRR 14.77 — 29.2841.100 10.83+0.18"
Y 2 i — Wk 14.58 — 1.7240.12° —
1-(3, 3-Z 1 JE-1-38)-2, 2-— 1 3
16.02 — 19.74+1.06> 33.09+1.772
BEERK AN MA-3-RIR
FM 18.85 — 216.9241.72¢ 146,47 +3.14"
T 19.84 3.17+0.10¢ 13.584-0.45° 6.7540.57"
E%MR 20.79 4.07240.19¢ 80.3520.98" 55.0241.81"
AB R I R R 21.98 — 22.7242.24% —
HH R 22.40 6.98+0.07" 28.81+0.970 —
T3 il 3.31 4.3040.26" 7.2740.06° -
TR TR 3.90 — 4.3440.067 -
2- )36 T 5.04 6.0940.21% — —
2= e R 8.28 — 3.2040.16° —
4= i 10.47 2.2040.15¢ — —
3-F- i 10.90 1.9340.04% — —
2-F fid 11.35 0.92+0.02¢ 9.16+0.03% 3.47+0.22°
4,5- 1 3E-1-1 b3 12.28 — 1.660.02% —

WA R 14.81 — 8.5040.16* 6.5740.25"
2-¥5£-(6CL,9CD-3-CL il 15.17 — 11.864-0.21° 9.69240.32"
BT 16.02 63.48+0.67* — -
K51 16.62 — — 12.1540.66®
Ak T ) 16.89 61.76+1.12° 51.7040.76" 38.93+0.10°
BT 4T 17.84 112.07+1.12% 73.6541.85" 61.1740.32¢
1K Wi i) 18.67 — 12.244-0.39% 5.38+0.16°
6,10-—H 3£-3,5,9 +— = 45-2- 19.70 5.76220.09 - -
2-+ = e R 20.50 1.31+0.02¢ 5.36+0.072 2.1340.18"
=¥[4.1.0.02, 7] PF-3-¥ 6.00 — — 2.5274-0.48"
BEbE-1,2.4,6- DUk 6.09 — 4.344-0.240 —

) -Frigf 8.53 20.5141.272 — -
v P 9.35 8.39740.47% - —
L 9.52 10.594-0.91° 20.3841.20° 11.6841.56"
LA 9.84 4.8740.17% — —
2-H L1 N I 12.07 — — 4.1640.52°
2,5,5- = H 51, 3- 3 % — % 12.11 3.79+0.58% — —
W 1.4, 4-= H B0 W R [3.2.0] P~

”bi 13.19 8.86+0.097 — 6.8240.24°
2.6,10,10-P0 B 3-1-% 22 12 [ 4.5

13.38 52.1841.85¢ — 10.0440.86°
ZE-6-4
6-(E)-2- T3k -1,5,5- = H 31~

14.35 39.0441.03¢ — —
o
YRR 16.25 4.1140.48" — 14.6141.49°
d-a- 5 P I J- () -2- T M 16.43 13.07+1.272 — —
At 16.72 25.3241.172 — —




&M | Vol.37, No.12 HEME BERERERATRBELRR S RESHA XL

gk 4
Fik B 1%%’51‘ i/ (pg e LD
[&] /min JEAR P K]
B 2.77 14.7841.01¢ 64.27+3.55¢ 39.17+1.02b
IETmE 3.28 — — 1.59+0.042
P P 7 3.90 — 4.3040.01% —
E S 9.94 2.9440.02° — —
T 11.42 — 93.4742.99* 45.04£0.04"
e
B 12.47 — — 2.08+0.04°
Bk 12.80 — 14.194-0.17% 9.5740.42b
R 13.28 — 1006.99+1.70° —
H LN T 13.86 — — 5.3840.070
K 14.69 — — 20.87+2.53¢
1,1- 28k 2% 3.91 — 16.6034-1.43% 11.5540.66"
+ ke 6.76 - 6.44+0.33" 12.5241.47
3FREET e 12.60 - — 10.42+0.542
1F B 12.75 — 5.5140.36% 4.07+0.10"
WIF[10.1.0]4 =% 12.82 - — 2.4140.26°
B 1R3[4 ZEAREHR
13.57 — — 33.9342.342
B HET-2- T e
1-3V Y 3E-3-PN 3L 30 T I 13.77 — — 2.5140.46¢
1E 75k 13.97 1.56+0.05" 4.45+0.38" —
LRI 4.2.0] k8 14.13 12.7440.68¢ — —
1,2(S) -3 4 i dss 17.10 — 6.45+0.53% 2.20+0.18"
2,4,5-= I 3E-1,3- R FF 4.55 - 16.35+£2.05° -
R 6.00 6.9240.59* - -
A~ (1-H 5k 238 2 1y 6.93 — 3.3340.28% —
& — 8.37 1.0540.11° — —
2-1F G HE K e 9.04 — 3.40+0.242 -
POECYIRE 9.67 5.48+0.41° — —
1,3-40 T Hok 11.87 8.954-0.28% 35.5243.10° 18.7942.65"
1.2.3.4-P0%-1.1.6-=F 32 12.19 2.1740.16° — —
Edulan II 12.61 10.2140.98¢ 53.6242.18° 26.1742.00°
Edulan I 14.21 212.17+4.15° — —
HoAh 2 .
2,5- -1, 4- K 15.10 — 10.83+1.46° 4.4240.31°
1-N B 3-CHUAR 38D 15.40 — — 25.0442.042
1,1,6-=HIJE-1,2- "4 2% 15.85 28.09+1.04¢ 9.90+0.68" 5.5340.37°
2% 15.88 — 4.544-0.45% 3.39+0.33"
1F O 2k i 16.68 3.4240.370 — —
2- PP B 2 31 0k W 16.83 — — 1.0640.13
TEHmW 20.02 — — 5.3140.172
(E)-2-W 4 JE-4- (- N IR B 2R ) 20.03 — 2.6640.25% —
2, 4-TRUT B 21.14 1.3940.17° — 4.0240.23%
A7 T AR Ty 21.48 — — 1.5740.172

T TR R 2 5 5 (P<C0.05) 3% — 73 /8 A H 30K H B AR
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Hi 4 AT, 3 AN EE R LR 179 B AR R
15 61 FhERZE 33 Fh A2k 14 FhEERR 2817 Fh B2 14 Fh
W ZE 10 A EE 2 10 R e R 38 UL T 20 R OH A 26 1A
Wo SMREMPEEHZMRITE.TRLME. LB 7 14
B o AT RR VTR 2- T R 2 . S A 38 At
RSy B R 2 5 (P <C0.05) , X 2t 4k & ) 1] fE 2
T A SR Y G B A R

Hi 5 NI AR B 1 IR T e R AR
P 7> A 103.100,95 FUF A M A 23 » 4 R P 4% A
&P HE R 2 4 Bl AELE I 28 e 28 1 I i 26 40 3] 2
3,145 Wi B ORI P EEJE(8 773.33 pg/L) (B2

B 2428 | 2021 £ 12 A | _RéS5YUM

(259.82 pg/L) (W K535 (190.73 g/ L) F1 LA 2 9y it &5 &
(279.87 pg/ L) Y135 T PR RA o (H 4 SR 10 AR I o oy st
KA &R B S TR (P<<0.05); 5 Fh 26 4 —
BE A2 R ol A 2 0 e 28 B R TR
Janzantd SRS A B 4 28 ) R AR R B
TR R R BN AL T AR A s IR AL R A5 Rl OK R
R 11 SRR R O A 11 B 2 BTk L AR SOk (28 T B T
BRI R VAW - TR AL £ 40 5 A5 A6 7 B A £ 2
R RS 4 TR SR B AR L
X 28 A RE2E SR UL 2 & B o 2 4 I B b L R
T JHL R R 1206 AT T % SR R T R A K

RS BERABETFELZMUEYMENGE'
Table 5 Variety and content of volatile compounds in fermented passion fruit wine
51 JE ARt B R} e ST
i SE/ (g LD M EFH/(ug- LD ME FE/(uge LD
s 2 41 8 773.33410.39% 32 3 861.89+11.86" 29 2 144.414+9.33¢
[ 20 1 849.7448.69¢ 20 22 585.40+4.31% 25 17 973.19+7.72>
ik iR 2% 7 121.0040.69¢ 11 957.06£10.19¢ 7 495.29+7.35°
i 24 10 259.824+1.172 11 188.9340.85" 8 139.71£1.04¢
[ 11 190.734+1.23* 2 24.72+1.32¢ 6 49.834+2.07°
[ 2 17.724+1.02¢ 5 1182.97+2.91% 7 123.724+1.86"
Bek 2 14.304+0.66¢ 5 39.44+1.600 8 79.63+3.91*
HoAh 2 10 279.87+3.85¢% 9 140.1442.04° 9 95.30£2.78¢

T FEAFERZERBE(P<0.05),

3 i

X A A A R S R R R T R R v Y 32 B XUBR R
SrEEAT T WRIE . HEARR WL BRSER R AL A R A L
TR & i 34 0 28 T AU P R (P>>0.05) 5 & B )G . I D
S e A S R R o R D FLIR o R LR AR e
R UL OB A5 B M, A R Y R R R
HHR TR R 2R AR R R RMCR T, Wk
RO S 7S 5 A SR G R R R AR DR S R O P
P AR R A R R 2R 2 TR I AT R
MR TR I &2 1.3 5. &b, 58
TR B R R A A I R AN OB S O B TR
S A] 0 T A A A R T R R T S I A 2 R A B
PUAAL G AT O .
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