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Abstract: The effects of the freeze concentration technology on the quality of Litchi wine were studied. Three different winemaking
processes, direct fermentation, fermentation-freeze concentration, and freeze concentration-fermentation led to the production of fermented
Litchi wine, fermented-concentrated Litchi wine and concentrated-fermented Litchi wine, respectively, from Litchi juice. Then comparative
analyses of physicochemical indicators, amino acids content and volatile substances and sensory evaluation of 3 Litchi wines were conducted.
The obtained results showed that the fermented Litchi wine had an alcohol content of 8.48 %, total acid of 4.80 g/L, tannin content of 0.53 g/L,
total free amino acid of 40.38 mg/L and the alcohol-ester ratio of 0.86, with a light fruity smell and an ordinary mouthfeel. While the
fermented-concentrated Litchi wine and the concentrated-fermented Litchi wine had 16.10% and 16.47% alcohol, 9.57 g/L and 7.70 g/L total
acid, 1.02 g/L and 1.13 g/L tannin content, 102.97 mg/L and 493.17 mg/L total free amino acid, respectively, which were significantly higher
than those of the fermented Litchi wine (p<0.05). The fermented-concentrated Litchi wine had an alcohol-ester ratio of 0.50 with an increase of
wine aroma, but the acidity and content of undesirable flavor were high (which didn’t taste good). The concentrated-fermented Litchi wine had
the alcohol-ester ratio of 0.26 with a strong fruity smell and full-bodied mouthfeel (superior to the other two Litchi wines). The study indicates
the freeze concentration before fermentation could result in the production of Litchi wine of high quality.
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Fig.1 The flow chart of the production of Litchi wine
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Table 1 The sensory evaluation table of Litchi wine
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Table 2 The basic physicochemical indexes of Litchi wine
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B (%o, KA EK) 8.48+0.13 16.10+0.10° 16.47+0.35° 5.00~18.00
EHE/(g/L) 1.70+0.03° 3.2740.00° 2.19+0.00° <4.00
BE(gL, VARG BT 4.80+0.15¢ 9.5740.25" 7.70+0.11° 4.00~8.00
pH 14 3.5040.01° 3.5040.01° 3.41£0.01° -
FR (/L) 0.430.00° 0.60:0.00° 0.810.10° <1.20
$T48/(g/L) 0.53+0.03° 1.02+0.04° 1.13£0.03* ™
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Table 3 The content of free amino acid in Litchi wine

4%/ (mgL) 48/ (mgL)
FRIBRAT R P KRG RE-K FARBRAT £ P KRG RGG-R

BB AR AR B FRB

Asp - 2.39 30.91 Tyr 0.94 2.00 15.87
Thr 1.08 6.43 49.65 Phe 3.15 6.67 22.43
Ser 0.33 3.18 12.46 His 426 10.11 34.04
Glu 1.67 445 12.58 Lys 2.93 7.38 13.46
Gly 2.46 6.46 75.50 Arg 6.81 11.48 14.58
Ala 5.04 15.14 134.43 A 40.38 102.97 493.17
(Cys), 8.10 17.04 56.34 F RABL 10.77 33.11 137.37
Val 0.91 2.08 25.57 HARILEL 13.17 4132 306.08
Met - 1.55 436 FoA R 10.42 24.11 66.41
Ile 1.26 3.54 7.23 Stk RILER 4.60 11.83 26.04
Leu 1.44 5.46 14.67 AR BB 12.19 25.71 94.64
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Fig.2 Total ion chromatogram (TIC) of Litchi Wine
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Table 4 The main volatile components of Litchi wine

W EARE 5 H/ %

e 4 AR RI m/z ‘ .
KB B KB IRGE FA IRYE - K B
Eek (324F) 30 #+ 314 29 F
LR LB <600 43 10.43 3.67 7.54
LT B 772 43 0.45 0.35 0.97
TR LB 801 43 0.13 0.08 0.16
LA IR B 876 43 2.40 2.05 5.62
2-F A TR TERER 879 43 0.80 0.77 2.67
IE T8 LB 999 88 2.51 1.57 1.58
FEE LB 1198 88 20.81 19.61 19.28
LB LB 1264 104 2.14 1.72 2.68
I F BT B 1351 57 0.11 0.27 0.13
LEA B 1356 43 0.51 3.30 5.87
AT B 1386 69 0.19 1.16 3.07
9-F i LS 1389 55 1.23 3.09 0.69
KRB 1397 88 342 18.88 19.76
FE3-F AT B 1450 70 0.20 0.60 0.16
P A£BR T Bg 1596 88 0.12 1.69 2.11
e 1.03 121 1.13
it 46.48 60.02 7342
Bk (224F) 22 7 21 # 21 #¥
2-F A AEE 609 43 3.79 373 291
3-FATER 731 55 10.33 8.30 453
2-FHh-1-THE 735 41 4.62 3.78 3.59
1-¥ His-3-B% 980 57 0.84 0.41 0.26
B AREE 1109 71 0.37 0.12 0.06
KB 1125 91 17.17 12.52 6.87
FtBE 1260 69 0.78 0.27 0.18
A-BEAEa B 1653 43 1.00 0.31 0.22
e 0.88 0.79 0.58
it 39.78 30.23 19.20
BE (T4F) 75 7H 7%
i <600 43 1.40 0.40 0.96
ETH 978 60 0.46 0.32 0.11
FER 1179 60 1.92 1.33 0.51
R 1366 60 0.15 0.17 0.11
e 0.16 0.12 0.09
it 4.09 2.34 1.78
BTR
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BELER

Wirk (18#F) 18 # 18 # 16 #
B3 1250 121 0.61 0.13 0.03

ERMM 1500 105 0.06 0.17 0.06

R Lihth 1520 105 0.06 0.38 0.18

g 1.24 1.29 0.51

it 1.97 1.97 0.78

BX (5#) 5% 5FF 5FF
LB <600 44 0.92 0.42 0.16

L4 728 45 0.80 1.07 0.18

g 0.12 0.10 0.04

it 1.84 1.59 0.38

B (54F) 5% 5 #F 5 FF
2- R 890 43 0.12 0.01 0.01

45K 2-THA 958 43 0.17 0.13 0.04

e 0.70 1.02 232

it 0.99 1.16 2.37

BEE (34) 3# 3FF 3FF
RO F AEE 1094 45 1.20 0.74 0.47
ERiEA S 1138 139 0.43 0.21 0.22

IR X FCIAE 1121 139 1.63 0.78 0.78

it 3.26 1.73 1.47

H£e (8#F) 8 # 8 #F 8 #F
245-ZF 13- 288K 725 43 0.17 0.08 0.06
TEFLET AL 1163 67 1.05 0.57 0.42

e 0.37 0.32 0.11

it 1.59 0.97 0.59
%3t (100 #F) 98 # 98 # 93 #
%3t 100 100 100
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P, — R R
------ TR~ R T R
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Rtk JaEE
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Fig.3 The figure of sensory evaluation of Litchi wine
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