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Abstract: Three processing technologies of flavored Lycium barbarum and Glycyrrhiza grape distilled wine were optimized by fuzzy
mathematic evaluation combined with headspace solid-phase microextraction gas chromatography-mass spectrometry (HS-SPME-GC-MS).
Subsequently, the volatile aroma components of flavored Lycium barbarum and Glycyrrhiza grape distilled wine and the effects of characteristic
compounds on overall flavor were explored through principal component analysis. The results showed that the sample with Lycium barbarum
and Glycyrrhiza extracts had the highest comprehensive score, and showed rich variety of aroma, strong characteristic flavor, meaning a
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consistent result between HS-SPME-GC-MS analysis and fuzzy mathematics evaluation, thus the best processing technology for grape distilled
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wine was Lycium barbarum and Glycyrrhiza extraction. 72 volatile compounds were obtained from three kinds of grape distilled wine and base
liquor, the results of principal 17 kinds of common volatile compounds and 5 kinds of volatile compounds for three kinds of grape distilled wine
analysis showed that, esters, alcohols, acids and aldehydes components were the important components that affected the aroma of flavored
Lycium barbarum and Glycyrrhiza grape distilled wine. The key characteristic compounds were: ethyl caprylate, ethyl caprate, ethyl caproate,
ethyl laurate, isoamyl alcohol, phenethyl alcohol, octanoic acid.
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Table 1 Sensory evaluation index of Lycium barbarum and Glycyrrhiza grape distilled wine
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Table 2 Analysis of physical, chemical indicators and active substances of Lycium barbarum-Glycyrrhiza grape distilled wine and base

liquor
ar ] ; FEAIEAT i : ERYR
WEE(gL) F<BEih/(g/100mL)  HAtds/(mg/L) Z48/(mg/mL)  $B/(mgmL) #BE/(mg/mL)
B 0.18 0.22 437 - - -
#H & Gl 0.21 0.20 5.57 361.70 2.56 0.268
& G2 0.24 0.23 542 173.33 342 0.227
& G3 0.19 0.27 4.96 511.25 3.98 0.219
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Table 3 Sensory evaluation score table of Lycium barbarum and Glycyrrhiza grape distilled wine
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Fig.1 Total ion diagram of volatile components of 3 Lycium
barbarum and Glycyrrhiza grape distilled wine and base liquor
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Table 4 Detection results of components of 3 Lycium barbarum and Glycyrrhiza grape distilled wine and base liquor samples

a5t BE/%

5 LR AT A) /min A ath 4 AR 7 = = I HAME

1 2.705 L8 LB - - - 3.20£0.93 R

2 4.060 ¥ B4 s - - - 4.47£1.21 KR Fatfrt F-4,

3 5.456 FBL LB - - - 2.40+0.53 R HA

4 12.055 CERF R BS - 0.47£0.12  1.14£0.25 - HEAEA

5 17.195 TER LB 1.26£0.41 5.64+£0.78  6.00+1.12 - FER. BE%

6 18.935 L OBs 3.17£0.17 0.35£0.03 0.44£0.08 3.64+0.35 L BR R E

7 22.250 FUBR TES - 0.25+0.01  0.18+0.07 - PR, KR AR eGSR
8 24.175 F T B - - 0.25+0.06 - HEEA

9 26.470 F#5 LB 33.84+591 53.82+4.41 45.62+1.98 31.62+2.74 "’%‘i; jﬁfg/ﬁﬁw
10 27.170 B B 0.84+0.13  0.16+0.07 0.18+0.09 - FRAEFAHA

11 28.805 TR B 0.42+0.17 - - - H B Ak KRAER
12 28.830 o) -84 L Bs - 0.37+0.12  0.45+0.15 - -

13 29.085 L ALER TS 0.44+020 0.22+0.08 0.29+0.07 - -

14 30.185 TR T Ag - 0.18£0.05  0.24+0.04 - HEAHA

15 31.700 4-T IR T BR A B - - 0.18+0.02 - -

16 32.265 AKBR T By - . 0.160.03 - H TR0 A4A,

TR
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17 32.680 BRI By 0.46£0.11 - 0.20+0.08 - -

18 33.860 KRBT BE 37.46+6.09 19.61+2.84 17.7245.35 28.73+1.22 BT A4

19 34.370 FERF RS 0.66+0.21 0.24+0.10 0.25+0.07 - -

20 35.040 T8 LB 0.82+0.14 2.46£0.65 1.83£0.46 2.60+0.71 YRR AL,

21 35.400 9- R4 LBg 0.42+0.07 - 0.23£0.05 - REWr . BRMFA

22 36.175  2,6-BRFEA=FAAEAE 2.7940.95 2.04+0.88 2.68+0.73 - -

23 36.750 4-FRA AT BB - 0.31£0.12 - - -

24 37.865 KA LT B 0.55+0.14 0.23+0.09 0.22+0.06 - ES Nt

25 39.835 P He#% LBs 446132 143067 174042 530115 By RERILEEA

26 40.330 RBR 3-F AT B - - 0.16£0.02 - -

27 41.470 3-E A T — R LA - 0.15+0.04 - - -

28 45.155 M 2R TAg - 0.16+0.06 - 0.77+0.22 B R A Ig A

29 48.370 AZARBL F B 1.86+0.81  1.09+0.29 - - JEeT 89 A4
it LEES 89.03 89.18 80.16 82.73

30 4.031 FTB - - - 1.13+0.24 F A4,

31 6.669 e - - - 3.87+1.06 b

32 6.714 2-¥ILTE: - - - 1.97+0.70 FIRAEA

33 12.084 ] - 1.14+0.30  0.88+0.21 1.03+0.39 EAE, KBEAA

34 13.225 S B 0.55+0.12 - 4 - KREA

35 16.120 BB 3.05+0.89 1.16£0.37 8.97+2.16  2.56+0.54 BBk, Ak

36 20.285 FAN-1,2- 2B - - 0.2120.03 - -

37 22.670 ECE - 0.24£0.05 0.86£0.19 0.45+0.10 LA,

38 29.487 P HeEz 0.49£0.10  0.27+0.06 - 043+0.11 A T4, WA ST LEA

39 32.485 5B - 0.22+0.04 - 0.25+0.13 -

40 41.755 KB 0.53£0.17  0.14£0.05 0.22+0.08 0.52+0.27 s E AR
Nit BE 4.62 3.17 11.14 12.21

41 5.054 FRE - - - 0.250.11 LAERA,

42 25.991 P A - . - 0.21£0.33 B ki A4,

43 31.185 + oo - - 0.16+0.04 - -

44 45.945 Fig 0.57£0.12  0.29£0.10 0.45£0.13  0.26+0.07 WhdkR, KRk

45 48.390 3, 45K RIER - 0.89+0.21  0.36+0.11 - -

46 50.850 TE 0.44+0.03 - - 0.100.08 InBkFed R4 HA

47 63.500 AZARER 0.65+0.16 - - - -
it g 1.66 1.18 0.97 0.82

48 24.290 e - . 0.24+0.07 - -

49 27.525 0303 - - 0.20+0.03 - HA A, Elk

50 30.610 2,5-Z# IR TR 0.86£0.21 0.17£0.03 0.27£0.12  0.42+0.17 -

51 29.605 E RS 1.88+0.17 4.41+131 2.82+041 1.61+0.53 BA=EA,

52 35.845 4-THRTEE 0.45+0.10  0.38£0.06  0.33+0.01 - -

53 57.517 CELATHAER 04520.12 - - 0.42+0.20 BAE A A
Avit i3 3.64 4.96 3.86 2.45

54 10.060 h3i0 - - 0.38+0.10 - -

55 15.105 AR = - - 0.20+0.03 - -

BT
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56 18.050 HRF I - 0.14£0.07  0.33+0.12 - -

57 18.545 4-FRETF R - - 0.18+0.07 - -

58 20.415 +=8 - 0.22+0.08 - 0.18+0.29 -

59 18.784 e - 0.15+0.07 - - FAE AR

60 27.740 oAR LM - 0.22£0.12  0.18+0.03 - eI A R

61 35.130 ¥ - - 0.16£0.08 0.36+0.28 H A, A FAEA B A

62 23.105 2 it - 0.18£0.06  0.24+0.09 - -

63 24.800 + gz - 0.14+0.03  0.32+0.10 0.32+0.02 -

64 25.010 LEE-T 8- - 0.2740.10 0.37+0.13  0.18+0.02 4
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Fig.3 Comparison of relative contents of volatile compounds of

FEIEEr

3 Lycium barbarum and Glycyrrhiza grape distilled wine and
base liquor
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Table 5 Variance contribution rate of principal component
based on common 17 aroma components in 3 Lycium barbarum

and Glycyrrhiza grape distilled wine samples

IR M FETHRE % RBTRE/%
PC1 14.475 85.147 85.147
PC2 2.525 14.853 100.000
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Table 6 Rotated factor load matrix of common 17 components
in the 3 Lycium barbarum and Glycyrrhiza grape distilled wine

samples
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Fig.4 Loading diagram of 3 Lycium barbarum and Glycyrrhiza
grape distilled wine samples
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Table 7 Variance contribution rate of principal component

based on 5 volatile aroma components in 3 Lycium barbarum
and Glycyrrhiza grape distilled wine samples

ERA AFAEE T ETRE/%  RHRTRE%

1 3.624 72.475 72475
2 1.376 27.525 100.000
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Table 8 Rotated factor load matrix of 5 volatile aroma
components in 3 Lycium barbarum and Glycyrrhiza grape

distilled wine samples
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Table 9 Component score coefficient matrix of 5 volatile aroma
components in 3 Lycium barbarum and Glycyrrhiza grape
distilled wine samples
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