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Abstract: In order to solve the common problems of commercial sugarcane wine, such as light fruit aroma and thin wine
body, this study aimed to investigate the effects of passion fruit and Liu Pao tea as flavor enhancers on the aromatic
components of sugarcane fruit wine. The aromatic components of three sample groups were qualitatively and quantitatively
analyzed using headspace-solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) and
gas chromatography-ion mobility spectrometry (GC-IMS). The results showed that a total of 98 volatile compounds were
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detected, with 71 in the sugarcane fruit wine group, 83 in the Liu Pao tea group, and 80 in the passion fruit group. Odor

activity value (OAV) analysis revealed that 14 compounds exhibited an OAV greater than 1, while 15 compounds showed a

relative odor activity value (ROAV) greater than 1. Orthogonal partial least squares discriminant analysis (OPLS-DA)

identified 25 key flavor compounds (VIP>1). Among these, y-terpinene and 3-hydroxy-2-butanone contributed grassy and

citrus aromas to the Liu Pao tea group, whereas damascenone and f-ionone enhanced fruity and floral aromas in the passion

fruit group. Both passion fruit and Liu Pao tea were found to effectively enrich the aromatic composition of sugarcane fruit

wine, with each enhancing the aroma profile in distinct ways. Comprehensive aromatic quality analysis indicated that

passion fruit exhibited superior aromatic enhancement effects and was determined to be more suitable as an aromatic

enhancer for sugarcane fruit wine.
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FROPIRERE | IR0, 3R . B S TN E .
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i, FHESIN 3 g SUIkEMH TR R R,
60 °C W& 15 min, ZRJGHIA 10 pL Ay 2-2EE(80 pg/
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Table 1 Physical and chemical indexes of sugarcane wine BRI H R S R E SIS R —, ANEY

TabR A HERM Al Y R R i 2% . i@ dd GC-MS 1 GC-IMS

B JERE(g/L) 1.82+0.04°  23240.06'  2.08+0.02° XA T 48T, ARSI T 98 FhE A TEfL

TR (°Bx) 5.3£0.0° 5.3£0.00° 5.60.2° Sy, HoP S 19 Fh RIS 38 Bl BRI 7 AL B

f??ﬁ;é;%ﬁiliiigi; 0.21:&0.04: 0.25+0.07* 0.18+0.02¢ 8 Flt | S 11 Fh LU L F A2 . JESTE Y B 15 Fb

SR (LA A 1R 6.7040.01°  11.2140.10°  4.31+0.14° . .

o oo = o FCHR, o HR L 10 H R S R 71 R R
PRI (% Vol) 8.85+0.04°  8.50+0.08°  8.53+0.12°

TE: BT AR/ NG PR R R il 2 122 53 .35 (P<0.05), F2[dl.

I1s T SR ol R e HY 80 B KM Sy AN
ZRMEFF AL S 5 Y 83 FHER M 4. GC-MS X5

5 HE AR SR S R T AR P (P< R R RS BB s 4 R 9.57 mg/LOH ) |
0.05), XTI RE 5 AFTRA G SHBRZ R IEMTA G, 13.55 mg/LOE &) LI 10.21 mg/LGNEEZS), Hidp
T2 A2 RER R PR S A 25
Table 2 Detection results of volatile components in sugarcane wine with different flavoring methods

i (mg/L)
5 S ey BN
HA R HEd NEEARA

1 o~ FATHIEE 0.23+0.08° - 0.06+0.01"
2 FEHE 5.66+1.81° 1.44%0.60° 2.47+0.04°
3 L 0.05£0.01% 0.070.00° 0.04+0.02°
4 B 0.02+0.00 - -

5 (Y- 0.08+0.02 - -

6 3- 0.01£0.00 - -

7 ] 0.36+0.13" 0.09+0.02° 0.04+0.00°
8 STE 0.59+0.33" 0.10+0.04° 0.13+0.03°
9 23-T B 0.02+0.01 - -

10 REAERE - - 0.05+0.02
11 X-3-0 M- 1 - 0.02+0.01 - -

12 A 0.02+0.01 - -

13 HABE 0.06+0.01° 0.03+0.00° 0.07+0.02°
14 Jy R 0.25+0.02° - 0.02+0.00°
15 S 2R AL A - - 0.0120.00
16 KL 0.83+0.34° 0.30+0.08" 0.45+0.21%
17 2- P 0.23+0.01° 0.23+0.01° 0.32+0.03"
18 TE 0.26+0.01° 0.310.00° 0.56:£0.03"
19 R 0.04+0.00° 0.06+0.00° 0.03+0.00°

B

20 RS IR 0.07+0.02° 0.06+0.02° 0.02+0.01°
21 AR 2 TR - 0.04+0.01 -
22 KB LTR - - 0.06+0.02
23 3-ZKNR g - 0.01+0.00° 0.02+0.01*
24 R TR - 0.03£0.01° 0.15+0.04°
25 BEIR 2 R 0.02+0.01° - 0.12+0.05°
26 B LT 1.34£0.22° 2.91£0.32° 1.53+0.51°
27 FARERRN TR - 0.010.00° 0.13+0.11°
28 AR R 0.17+0.05* 0.28+0.07° 0.29+0.13*
29 LR 0.20:£0.04° 0.04+0.01° 0.10£0.06®
30 LTRAF TR - - 0.08+0.01
31 FRAEER 2 g 0.02+0.02° 0.03£0.01° 0.08£0.04°
32 CR TR 0.19£0.01° 0.24+0.03° 0.06+0.00°
33 TR0 - 0.04+0.01° 0.03+0.01°
34 TEF R 5 g 0.04+0.01 - -
35 R TR 1.65+0.22° 2.54+0.27° 1.36+0.28°
36 AR S R - 0.03+0.01° 0.0120.00°
37 1 VUmR 2R 0.02+0.01° 0.03£0.01° 0.01£0.01°
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i (mg/L)
5 Fh2k E AR
HERH A NEEAEA
38 R 20 0.61+0.01° 0.15+0.00° 0.1120.01¢
39 R L BR[D] 1.70£0.04° 1.30+0.01° 1.16+0.06°
40 TR TN R 4.57+0.02 2.87+0.02° 2.3040.17°
41 RO 0.64+0.01° 0.46+0.02° 0.39+0.01¢
42 WL ER[D] 0.18+0.05" 0.320.02° 0.14+0.01°
43 R 2.06+0.01¢ 3.0740.01° 2.360.13
44 RS R 0.10£0.03® 0.1420.00° 0.07+0.01°
45 THRTE 11.36+0.28" 10.82+0.12° 7.3340.20°
46 T THR[D] 0.87+0.01° 1.08+0.00° 0.88+0.03°
47 TR 7.26£0.17° 6.70£0.01° 10.28+0.11°
48 TS T 3.46+0.03° 5.49+0.03" 7.5740.09°
49 PR T 1.45+0.03" 0.93+0.01° 0.74+0.03¢
50 CR TR 9.90+0.53° 13.36+0.10* 13.33+1.17
51 CLR 5 R 0.73+0.14° 1.42+0.04° 0.75+0.04°
52 PR T R 0.30+0.01° 0.20+£0.01¢ 0.49+0.01°
53 LIRWNEE 1.35+0.02° 1.35+0.00° 1.19+0.05"
54 ZIRC TR 0.35+0.04° 0.14+0.01° 0.08+0.01¢
55 R 0.11+0.01° 0.09+0.00° 0.06+0.00°
56 RN 0.12+0.01° 0.03+0.00 0.03+0.00°
57 LIRS N 0.14+0.00° 0.15+0.00° 0.20:£0.04°
58 LIRS NER[D] 0.83+0.01° 0.49+0.00° 0.33+0.02°
59 LIRS TR 3.07+0.02° 2.42+0.01° 2.46+0.09°
60 LRSI 5.88+0.04° 5.47+0.02° 5.04+0.10°
61 ST THE 1.11£0.25° 1.5540.12° 2.06+0.54°
MR
62 VKGR 0.05+0.01° 0.04+0.00° 0.040.03"
63 T 0.02+0.01° 0.01+0.00° -
64 At 0.05+0.02° 0.01+0.01° -
65 iz 0.48+0.15° 0.18+0.06 0.03+0.02°
66 SR - - 0.03+0.02
67 T 0.20£0.13" 0.02+0.01° -
68 ST 0.0120.01 - -
[FES
69 K- 0.04+0.00° 0.02+0.00° 0.02+0.01°
70 P 4 0.18+0.02° 0.010.00° -
71 (E)-3-1e -2 0.04+0.01° 0.09+0.02° 0.10+0.02*
72 B ZE AR 0.0240.00 - -
73 3% T 0.700.00 0.76+0.03° 1.80+0.09*
74 2- 0.19+0.00° 0.14£0.01° 0.08+0.00°
75 2-Ef[D]” 0.65+0.00° 0.70:£0.00° 0.36:£0.02¢
76 2- S 0.39+0.03" 0.68+0.01° 0.25+0.01¢
77 3-F -2 T 0.2440.02¢ 0.47+0.00° 0.64+0.02°
78 2-7% D] 0.3240.01¢ 1.81+0.00 2.92+0.08"
79 TR 0.14+0.05" 0.230.02° 0.09+0.00°
80 JI5L-4- P 0.68+0.03" 0.510.00° 0.40:£0.00°
81 PR 0.73+0.04° 0.14+0.00° 0.13+0.00°
82 CLE” 1.82+0.02° 1.75+0.01° 1.54+0.05¢
83 P 0.310.01° 0.21+0.00 0.15+0.01¢
84 THE 0.11+0.00° 0.19+0.01° 0.58+0.03*
85 TEE[DY 0.04+0.01° 0.04:+0.00° 0.04+0.00°
86 I 0.30£0.01° 0.35+0.00° 0.27+0.02¢
87 EE[D] 0.15+0.04° 0.17+0.00° 0.08+0.00°
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i (mg/L)
5 Fh E AR
HERY HEd NEIEA
88 BB - - 0.02+0.01
89 AR 0.23+0.05" 0.24+0.06 1.14+0.25°
90 FrigmE - - 0.01:£0.00
91 B - - 0.02+0.00
HoA
92 3,7- " H 1,37 =M - - 0.01+0.00
93 1,2,3- = AR - - 0.0120.01
94 2,4-ZRUT By 0.03£0.01° 0.05+0.00% 0.08+0.03"
95 2-F S -4 R AT 0.14+0.04 - 0.01£0.01
96 il 9 0.010.01 - -
97 Frigid 0.01+0.01° - 0.22+0.25"
98 T 0.02:£0.00° - 0.01:£0.00°
99 XF AL I - - 0.02+0.01
100 WA - - 0.01::0.00
101 4-2 I 0.09:£0.03° 0.18+0.07* 0.37+0.19*
102 il -4 -5 0.02+0.00 - -
103 AR 0.42+0.01° 0.48+0.01° 1.12+0.05°
104 AL 0.22:0.00° 0.34+0.01° 0.480.04°
105 2,6- IR 0.29+0.01° 0.18+0.01° 0.6120.01°
106 4-Z A A T - 0.45+0.14° 0.63+0.34*

TE: *: fIGC-IMSIETS Y, 0 %; — Ak ih; [D]: 2RI,

EAR A T 2R R A B, TSR AR
W= T 2 R A RS

P 2P v T2 S A o, G R H 2R KR
TR . FHBR . AETEAN A 22 SR, 7R H TR
R 25 AR FH Y2, AR S T A HY 38 Ff
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Table 3  Volatile compounds with ROAV or OAV > 1 in sugarcane fruit wine samples
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Fig.4 Quantitative description and analysis of sugarcane wine
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