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1 0.2%E B T ; SX—1 2l S H e FP 0.2% e 1, I 1
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MR L 0 kO 5 3 I s 5 B RS E S (R W &
S F AR E W R REVR B R E ) (GB5000.
225-2016),

1.34 ZW&arie SRR R-m L, DI
BFRR & RO, TR 765 nm 40 2 W
BE 2zl b v il £k, 15 20 0 H J7 2 y = 0.0114a+
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il bR E R £, M EIRIF TR y = 0.4197x+
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Table 1

REBREESR

Sensory scoring table of fruit wines

A AR A F o AR
SR (20) BREHGEELEFNE 16~20 1
BREFGRE  EFRE 11~15 ki

BREZRGE, VHBE,EFRE <10 %

#4.(30) RA B AR HABA ok 26~30 1,
R A A R EWR, Rk 16~25 kid

RA BARE A YRR <15 F

#v& (30) vk BORBLL FedAw EIRA S 26~30 1,
BRFEA RBRRE R EEP 16~25 i

B R R R WA <15 F

AP (20) MR R AR R 16~20 1k
A AR KA B 11~15 kil

A M R — A <10 %
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Reduced sugar content/(mg/ml.)
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Fig.1 Effect of different fermentation methods

on the reduced sugar content of fruit wine
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Fig.3 Effect of different fermentation methods

on the polyphenolic content of fruit wine
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on flavonoids content in fruit wine
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FH T BR AR IR B ey, TE R R R NF 411
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2 FSY 5 A N BR 008 75.99% ,
91.78% ,86.63% ,88.05% ,89.24% , 435l Lt 491 4f (K
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Table 2 The volatile ingredient content of fruit wine in different fermentation methods (%)

A5 Iy AL
NF HF SX-1 SX-2 SY
LTRSS
1 )3 15.83 20.15 13.03 14.57 11.67
2 TR R 27.69 28.55 28.48 28.19 28.09
3 (2R,3R)=(-)-2,3-T =& 0.07
4 3-§ 2T 0.09 0.07 0.06 0.05 0.05
5 ET R 0.13
6 6 H—5—J M —2—B% 0.02
7 (+)=F A R B 0.02
8 5k ¥ B3 0.13
9 A 0.42
10 FABEE R AR 0.1 0.08 0.04 0.07 0.05
11 KT 14.03 19.8 20.38 20.7 20.12
12 67 & B3 0.05 0.06
13 5 T8 0.11 0.06 0.11 0.11
14 4— B 2B 3.13 436 2.87
15 b %, B 0.01
16 A A& F B 0.02 0.03
17 T A A 0.01 0.01
18 (S)-(—)-% 78t 0.15
LR

19 B LB 6.06
20 T B LB 1.61 1.18 1.25 1.26 1.7
21 T s 0.81 0.85 1.18 0.93 1.47
22 F LS 8.51 12.24 12.95 12.67 13.48
23 ¥ BR—2— 3K L BS 0.15
24 K LS 1.05 93 9.79 10.27 9.21
25 A AR B 0.33 0.43 0.39 0.48 0.43
26 ) 4 B8 2B 0.03
27 + v B 2B 0.02
28 AEARBR T By 0.01 0.01 0.01 0.01
29 2,4,4-= Wk Sdm-13-2 kM (2-F A RHEKRE)  0.03
30 T B R B 0.06 0.06
31 3-W R T B T By 0.06 0.06 0.06 0.08
32 85 5 5 B 0.02 0.01 0.01 0.03
33 Je B LB 0.1 0.1 0.08 0.1
34 T B KBS 0.14 0.15 0.16 0.19
35 TR T B 0.2 0.24 0.27 0.26
36 EN N 0.06 0.05 0.05
37 ;T B 0.06 0.06 0.06 0.06
38 IE 5 B KBS 0.24 0.25 0.27 0.21
39 BB S KBS 0.07 0.07 0.08 0.06
40 2- & T Ik Tk By 0.01
41 B X —4— % BR T B 1.4 1.04
42 F T BR S KB 0.05
43 b B AF B 0.01 0.01
44 Tk 9% Wi B BS 1.28 0.52
45 T B LB 0.07

46 2-F A TR T A 0.05
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(&% 2)

- 28 %)

e &% NF HF SX-1 SX-2 SY
47 T B 0.01
48 1= -4tk 2 B B 0.04

S
49 L-AABRY AR 0.04 0.03 0.05 0.04 0.11
50 skmbEk 12.46
51 O-% A-[-2 4% 0.12
52 8- AI-6-thEk 0.02
53 LA (Z)-4—K I B 0.15
EFS
54 ¥ F LM 0.04 0.05 0.05
55 X % L & 0.18
56 # 2.5 0.02 0.01 0.01 0.01 0.01
57 W 0.06 0.09 0.12
82—t 0.05 0.06 0.05 0.07
50 BWA¥YF L@ 0.11
LY SES
60 ER 0.43 031 031 0.19 0.28
61 pATE® 0.02 0.01
62 2.4-—RTEB 038 0.14 0.12 0.12
% £
63 1,7,7-= P4 R[2.2.1 k-2 ¥ 033 0.05 0.04
64 1, 1-— 2Rk Tr 051 0.45 0.34
65 Etuw 0.04
66 Ak 0.09 0.08
67 E+ER 0.01
68 i o K 0.03
69 4 % 0.01
70 R-2,4-—WRAEFRTE 1.82 1.72
71 EH AR 0.01 0.01
72 1-(1-Z Ak TR ) Sk 0.11 0.09
73 AT R 0.02
74 D 0.04
75 3,8-=Wh-t—k 0.01
76 4%k 0.1

SR R TR TR LR VR R TR SE ) i
SX-1 0 2R KD T ;SX-2 H OB 5%
B IR OB A-J-2-B% | LR 5 IR F TR ST
PR CER S & A0S ;SY Ol B R
LBE A-NIF-2-BF LR 5 IEE W LR E TR
R BEROBREY B & i . Hh OB 7%
BE JSRERE KW LR IGEE O O E R
LW BETR O BE T RERR R JE EATE A R M
Y%, SY .SX—1.SX-2 HF I NF £ ()45 % T4 i
A 43,38,39,36,33 i HF L SRR £

(FHXT 55 68.81%) , Hb NF 4341 T 10.28% , HF |
SX-1.SX-2 SY HERE S '/ ERABE (X5
i 26.29%~28.56%), T NF 4 (MIX & &
18.61% ) , A fE /2 A ab L 15 Ak S 07 i e, NF 4
M2 Gt 2 PRI 6 LB Al n T vk s
MR O-"FIe—L-22 W 8- BT —6-4 TR , kb, 5
A& OB S SRR RO 4
2 5 G R Ol B TR SR |5 R A SRR T
By, o DS R T R A A R R
KEF, LRAR R . C R OB A AL |
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analysis, PCA ) J& 8 i i 22 JLA~ BEAC R BEAS v 48 K
Z R £, AR S 3R RN
[F) A B TR 3R T A A 22 ] 22 S PR 1 — Fh 452
THor R, il 10 7R PCL L PC2 /Y7 22 BTk 3
G0k 51.8%H 21.9% , Rt TTEkARK 73.7%, ik
KT HAMFEE 60% , R, 2 A AN ) & % 5 Xz
[ 7 22 5

S TR) A ity 55 2% 4 O P 0 ) R O 6 2R R

HI SY NF 41 A 3 41 S 4% & 1 XUBR 9 J5it 1)
Z SRR, HF SX=1 Fil SX=2 4107 T/ — 4 kR,
U E AT Z 8] 4 R oy 25 R, H O SX-1
T SX -2 2B B R, U W 42 A %o 4% i A X
BRI AR K R TR R TR L (S)—(-)
UL H KRR SY 4l E B R MY R
LIRS IR FRRR Ol 5% 22 2,4- 8T
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Table 3 Sensory evaluation results of 5 groups of fruit wines
2151 E A A A B
NF 16.50 £ 0.77" 23.55 £ 0.99" 24.70 = 0.56° 14.95 £ 0.88" 79.70 £ 1.42¢
HF 17.45 +0.52° 27.30 £ 0.68° 27.75 £ 0.81* 17.55 £ 0.76° 90.05 + 1.62°
SX-1 16.80 + 0.46° 26.50 + 0.81* 26.65 £ 1.00 17.30 = 0.60° 87.25+2.87"
SX-2 17.20 £ 0.71° 26.35 +1.28* 25.35 + 1.09° 17.25 £ 0.57° 86.15 £ 2.00
SY 16.50 = 0.74" 24.40 £ 0.79" 26.25 £ 0.86" 16.60 + 0.90 83.75 £3.29°
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Abstract Young apple fruit wines were fermented with Saccharomyces cerevisiae and Lactobacillus plantarum in five
ways: simultaneous inoculation fermentation (HF), sequential fermentation 1 (SX-1), sequential fermentation 2 (SX-2),
single strain fermentation (SY) and natural fermentation (NF), in order to study the changes in reducing sugars, alcohol
content, polyphenols, flavonoids and antioxidant capacity during the fermentation process, as well as to carry out
organoleptic evaluations. The volatile flavor substances of five groups of fruit wines were determined using headspace solid
phase microextraction combined with gas chromatogra phy—mass spectrometr (HS-SPME-GC-MS) technology. The results
showed that during the fermentation process, the reducing sugar content of the five groups of fruit wines decreased and
then stabilised; the alcohol content increased and then stabilised; and the polyphenols, flavonoids and antioxidant capac-
ity increased and then decreased. A total of 76 aroma components were detected in the five groups of fruit wines, in-
cluding 18 alcohols, 30 esters, 5 acids, 6 ketones and 2 aldehydes. Natural fermentation has the least amount of flavor
substances, mixed —bacteria fermentation has the most, followed by single —strain fermentation. Natural fermentation is
dominated by alcohols (58.53%), esters (18.61%) and acids (12.64%), and inoculated fermentation is dominated by al-
cohols  (63.21%-68.81% ) and esters (26.29%-28.56% ). Compared to natural fermentation, inoculated fermented fruit
wines are full -bodied and have higher sensory scores, and it contains more esters and alcohols. Conclusion: the HF
group had the strongest ability to consume reducing sugars during fermentation, the highest polyphenol [(785.89+£9.37)ug/
mL] and flavonoid [(317.96+8.75)uwg/mL] contents, as well as showing strong antioxidant capacity (85.06%-92.12%), and
the HF group had the highest sensory scores (90.05 points) and richer volatile flavor substances.

Keywords young apple; wine; quality; antioxidant; volatile organic compounds



