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Quality Difference Analysis of Jujube Wine of 13 Varieties

YIN Rong, ZHANG Qianru, WANG Junyu, LIANG Zhihong

(Pomology Institute, Shanxi Agricultural University, Taiyuan 030031, China)

Abstract: In order to study quality difference of jujube wine of different jujube varieties, 13 common varieties in the market
were collected for fermentation. Basic physical and chemical indexes of the wine were determined, and organic acid and
aroma components were also determined by ion chromatography and headspace solid phase microextraction-gas
chromatography-mass spectrometry method respectively, and were then analysed combining with sensory evaluation. It was
showed that contents of dry extract, V. and glycerol were all high, citric acid, succinic acid, lactic acid, acetic acid and
quinic acid were the common organic acids, and esters were the main aroma components in different jujube wines. Different
jujube wine had different quality characteristics. Fuping jujube wine, Yuanling jujube wine and Hami jujube wine had
advantage in orgainic acid, Lingwu long jujube wine, Jixin jujube wine and Lingbao jujube wine had advantage in aroma
components, and Goutou jujube wine had better basic physical and chemical indexes. Whereas, Lingwu long jujube, Jixin
jujube and Goutou jujube were identified as the best jujube varieties for brewing by sensory evaluation, which indicated
their wines had the best balance of flavor substances, and through analysis the common characteristics including sugar-acid
ratio less than and mostly closing to 1, 6 kinds of different organic acid, more kinds of characteristic aroma substances, one
dominant organic acid and more than two dominant aroma components which could contribute favourable flavor properties
contained.

Key words: varieties; jujube wine; quality; organic acid; aroma compounds
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ISCHEG BT . BERARFCAEAS LA, AT Ay 45 A 79 3
v e = Ry L FE R B b e S S i
1 MRERZE
1.1 MRS EE

LI, ECRICT 2020 4R, SAAMEEILE 1;
PSR TRy SRR ; A PR
PRUESH OFR . TR . WA IR . BEFAAR . A7TR . FL
fig. SERMR . L RbRiESM) IR AE A FRAS A
ZNE(EEAE) | oK BEIRAN (BR v tghal) | SE LN
(BRyatgiat)  BRye kA5 A R 5 B s
K JEEREFEBRAE; S0, #i4d Pt
WA RO F]; Wehmie . Hah (Orbral) . Sk
Grrat) YT A 2E G A TR A A .

Atago pal-1 BEEETT i mt TS EIRHECA R
#]; 930 Compact IC Flex % g5 A 851 (%1%
Bt 07 WA BRAN F; C18SPE & AHFE I/ ME (+/\
FERESIFFEY) 500 mg)  dbal F ERAREHE A R 3T T

4\ 7] ; Thermo Trace1300ISQ AH (3% B s EX FHAY
FERR CHIRBI (P EDAFRAH] .

1.2 5%
1.2.1 REBTZHRE =Wkt porsk.

T ST — U F (R YIE) = 1) >
OISl oK & 28 RRak 11, 5 TR S 27T 24 h)
—if & (300 H 7 /) — PR R Cn#ok 46 2004 15 R
20°Brix ) — B F i L SR (L 0.4 g/L 1Ak 3 FRER
PR EERE, INAGE S A 2% 1935 25 A W,
F 37 C /KBEERFIELSSEFE 15 min, TEIIAZ T
IREYIED) - K220 °C BRI ABE 20 d) —ETE .
1.2.2 FEABERIEFE bR S A PRI E  WORG . BLR
BB PR, Ve S EINE 2 UL ERR(GB 15037-
2006 FZAFWIIN, H I FE LR S I YR A 2
TGS, o2 WakAg e U 1O i s, o, i
T 52 2804 Hamilton RCX-30-250/4.6 M M 53 2
FRAFHAE . FHHI R 50 mA . FEEE 1.0 mL/min. FE75
30 °C. 1.5 pL E & HHLIRI E S50 Metrosep
Organic Acids-250/7.8 A HLERAE RN S AG I 5, F0Hi
LT 50 mA . EE 0.5 mL/min. #7525 °C. 3L
20 pLo P ASTR) o B8 104 H i AN HLER PR UE Sh 7 TR
ZxfilbrrEZe (W3R 2) o FEEREN 28 C o SPE [&E[4H
FEBUEANEE, FH 0.45 pm £ pE a8 g, IR
10 A5 HEA TN AE o
2 H AT HURRbRE I 25 R

Table 2 Standard curve equation of glycerin and organic acid

LU ES th W ] (min ) =75 R
Hrl 3.56 y=8.5825x-10.914 0.9969
FIR 7.20 y=0.5442x+4.911 0.9997
PR 8.06 y=0.4283x+0.243 0.9979
AR 8.64 y=0.3936x+0.0769 0.9999
HIRR 9.26 y=0.4095x+0.2334 0.999
&7 9.67 y=0.0978x+0.0165 0.9991
EHAMR 10.67 y=0.4546x+0.1847 0.9995

FLiz 11.58 y=0.2604x+0.0313 0.9999

2.1 13.56 y=0.4219x+0.0275 0.9990

1.2.3 BRI E  FSHRBCRFH T
25 [EAIFE RO 0> 17, B 10 mL WYAEETF 20 mL
TiAs R A, a5 25 3, FFEBEAR AT =S, BE
FESLRTAIZY 5 mm, 4395 10 min, 7E 40 °C Z£HZ 40 min,
7 BB AEECKIE A GC #ERE DRI 3 min.
AT RE SR AR BT LTS, GC-MS
45 44 €8, 13 2% 1. DA-SMS {8,341 (30 m=25 mm,
0.25 pum); FEE T IREE 230 °C, FEIREIATEE 35 °C,

F 1 AR E B
Table 1  Jujube materials of variety information
K 1 2 3 4 5 6 7 8 9 10 11 12 13
G OPTICE BRI AT SRR O MR X0 BPROR mERR bBASE FSE REE Rk
i S Vo v HA Ly GolE I (S| toEld toEld i ik AR R TH
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{R£FF 2 min, PA 5 °C/min F+ &= 60 °C, F-LA 4 °C/min
FHZ 160 °C, FLL 10 °C/min F+Z 230 °C, 49 10 min,
< He, AEif 2.4 mL/min, AP FBERE . JF% 25
7 B2 BL iR 70 eV, B FRIEE 200 C,
MR 230 °C, Breddi7eHEl: 45~600 aum.
ST 00 R PERE 43T PRSI AR 2 1Y) T i3
a5 NIST 05 JiT i J22 3 47 %) bk fi A, e iR &
Qual = 70 FYYERELER, F45 G kS 1T
MM, B e 45 T SR T AR A —fkikit
S LH AR AT AR B i
1.2.4 EEIFH =5 EPR(GB/T 15038-2006 %]
W SR E AT TN R B ER A Reddy
SOV SR, B I E TR UE (SR 3) o BEAIE] SR

3 ANEE I RIE

Table 3 Sensory evaluation criteria for jujube wine

AL SBCEAE SR 20 °C F, B 10 & AT
N AT T 5
1.3 #iEAIE

SCEGIEAT 3 ZHOPAT, M2 S5 SR LSS bR v 2=
FIR o K Excel A1 SPSS 22.0 HA4 AT H YR AL P
Rt S B R 7 225081 (ANOVA) L,
P<0.05 HzERWEE,
2 HBRESH
2.1 FEIGRMLIE 4 EBEMBUIERS

W UG HE R 20°Brix. 20 °C 4> & B2 52 5,
13 A AP LT3 A AP B A BRI e 45 SR L3R 4
SRR, £ i R G BT 8.0%vol~12.1%vol
PRGNS I (0 1 N N Wz - L 2 i v | E o = R
B, R, RSN R A% B . S0, v L
AL B 6.87~12.87 g/L. 5.38~13.01 g/L. 0.56~
1.69, FEASAT T T4 A (2% (GB/T 15037-2006

P fichi Ha i s NN .
() WY YR AT LW S R 4~12 g/L A95E O,
A UM BRI, IR -t R S AT AR R 2,
@IEQ0) BB B, B AR G YIBIIL [ 30.35~62.90 g/L, A=K T AR ML 10
WL, 8~14 18.0 g/L FUFARARIENS), SR G4 — R AN e, P T
EFEAL)—, AiE5E <8 A b H e AR Ve A TS 099 FEL 43 S
HEHA ‘ﬁ%@@ﬁ&;wmﬂ 2430 9.26~22.87 mg/L. 5.53~11.40 g/L, 5 52 4 % [i% 74
FUR(30) It A B, W PARER, FLAT Ve Bt (HH S BHRAR, B S A AT
s A R T Ve A AR, 03 AR RER T Vo
RPRIAIE, TUHIRE, Fik, SUASEOE <17 i o S P
AW LIE, KA IR 20~25 B
#4(25) T B, BT 14219 LIHLTRIRAE 7 RECUAE 10% LA I, BERR LY
N RIS <14 Ve B2 5 R/, WS AR S R, Ui
AP R 20~25 B JE0teh i b AT B S 5 e A ) BRAL R AR . TR A
A7 (25) CHEEEE N 14~19 FE BHIR L T AR S A 5 0 1
TP AN B <14 e N, .
PP AE 5 R RS R R DI AR OGP
4 ON[E] R LR R AT AL L TR
Table 4 Physical and chemical quality indexes of jujube wine of different varieties
5 fn G RE (Yovol) MR (g/L) S (/L) WHIR H TREY(gL) V¢ (mg/L) Hili(g/L)
1 R 12.10+0.22° 7.63+0.10° 9.7140.16° 1.27+0.00° 30.35+0.32' 13.2140.40° 11.29+0.56
2 Al 10.00+0.00% 7.27+0.22% 5.48+0.09" 0.76+0.03" 44.25+0.25° 15.34+0.28° 9.09+0.52¢
3 AITRE 10.43+0.09" 7.42+0.08 10.63+0.12 1.43+0.00° 35.55+0.17 9.79+0.09' 8.41+0.36%
4 =R 8.93+0.21° 8.95+0.28¢ 9.83+0.26° 1.10+£0.06° 51.70+0.18° 13.33+0.18" 11.23+0.29%
5 oA 10.70+0.29 8.70+0.17% 9.24+0.32¢ 1.06+0.05° 47.45+0.26° 21.06+0.23 7.95+0.45¢
6 PSS 10.97+0.31 8.40+0.22% 7.71+0.13° 0.92:£0.04' 47.50+0.33° 19.25+0.32° 11.28+0.62°
7 XA 11.87+0.38" 6.87+0.09¢ 6.57+0.26¢ 0.96+0.01" 45.85+0.24¢ 14.82+0.18° 10.34+0.55
8 B 9.1040.22° 9.63+0.11° 5.38+0.06" 0.56+0.01 36.95+0.26' 10.35+0.16" 8.70£0.09%
9 WA 10.50+0.22" 8.25+0.11° 9.8740.15° 1.20+0.03¢ 39.85+0.31¢ 16.15+0.22¢ 6.39+0.16°
10 + A 9.80+0.08¢ 7.68+0.24" 13.01£0.24° 1.69+0.03" 31.10+0.16" 9.26+0.25' 11.40+0.24*
11 (B 44 AL 10.00:£0.00% 12.87+0.48" 8.03+0.18°" 0.62+0.03' 42.25+0.28" 10.87+0.29" 10.1240.26°
12 REX 8.00:£0.00" 10.32+0.37° 7.60+£0.26" 0.74+0.01" 62.90+0.35° 22.87+0.38" 5.53+0.08"
13 REKE 8.20+0.08" 9.47+0.29° 8.36+0.18° 0.88+0.01¢ 38.00+0.30" 11.80+0.362 8.88+0.15%
SEHE 9.97 8.73 8.57 1.01 41.82 14.47 9.15
FrifEdi 22 1.23 1.61 2.14 0.33 8.86 437 1.81
S R 12.36% 18.36% 24.92% 32.35% 21.19% 30.23% 19.83%

H: FIFIAN SRR R 25 5 .38 (P<0.05) 5 #5R]
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FR | AP WA IR . SRR L 2 TR . BRERR . FL
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TE 13 A SRS v A A AN 3], B R 43
0.47~1.85. 0.39~1.30. 0.25~9.83. 0.91~2.05 g/L; %
TRAAEAT T I TN S A A AP wp ARG 5], 7
A i A Fh S R LR 0.29~3.84 g/L; T A4 BRAE
BT | 3 R4S 7 AN i b A IR T RS £,
BRI 0.71 g/Ls SERBRATAE T B AL |/
o A S AN R L WY b, & BRI B AE 0.36~
2.08 g/L Z[a]; FEPRAFAE T B R Hy Sk fn-t A
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Yo, X RS AT aE AR RN PR SRR
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HAEEELE. T T HEMOSEEE LS. T PO H 3R -EREE
fedl 8 PRSI 13 A Ah Ay A LR 5 Y
TS HPRIR LTS, CRANE . FIhE, K2
Pist T R SRR TR R SR AR B e, SRR T
AR T A SR AN [ 22 Hb A, O TR T A Hh A
T B A, S5 IR iy P — T, — A S 2T
FZRY B RGT, TR AT A F ML Ge XUk, 2%
LR T AT T S5 T /RPN, R OlE. T
IR 2.1 . “ETR SIS . TNTR R, TIRTHR. IR 2
fif. LERCHAR. T R AR . KSR, 1,3- 4%
3-1,1,3,3-PU e k50t .\ FH B3R DURESLE . 7S
FA L3R = Rk EURETE 10 b L L A4 30 A 51,
B TIX 12 Pl o )2 25 R Ay v 5 f A
S

AT S o 213 2 B A SR 3 2 BN & A
B 2E 5 RS KBS FIEERERIEE <,
ST FRZERE T 07, RS FIERZEE S sr AR T &
o A S e A S o () A TR, T e B AR i
SR AR XA ST SRS A SR T R R
W, HERER ST 2 R = A F
FFTH = (R T EEZS . BE2S . S, MRS, i
5. BEds . nkmSE MR 2500, HIESH S s
FAST S . iX 3 PR RN R 2R AT fE
HERBRFRI - BAT —E 3. BILRERHEREEES
JRATAERS B i B S BRI Sy, BAE TS SR
oA rE, RURAT REIR 0] T RS, — ARSI
Sy AN R HAb T A, eSS NS A5y
FAIL, PTRERUAARIE, HECPrHE 2

— MO NN 1~2 DS ol A BT AR AG: T
2], TR X S A A U857 TSRl

K5 ARSI BN A HUBR AL S 5 i (g/L)

Table 5 Composition analysis and content of organic acids in jujube wine of different varieties (g/L)

75 A i Frigimg AR R %R IR Lz LR
1 AU - 0.84+0.06¢ 0.04+0.00° - 0.54+0.03¢ 0.39+0.01¢ 2.94+0.08¢ 1.59+0.17%
2 Bl % - 0.48+0.06" - - 0.45+0.04 0.47+0.05 1.560.12'% 1.53+0.08"
3 AlTRE - 1.21+0.07¢ 0.10+0.01¢ 1.32+0.00° - 0.48+0.03¢ 0.36+0.01" 1.21£0.05%¢
4 SRR - 0.92:+0.04¢ - - 0.39+0.02% 0.39+0.02¢ 2.72+0.13% 1.35:£0.08"¢
5 O - 1.17+0.07¢ - - 0.39+0.02%  0.47+0.04%  2.32+0.13% 1.47+0.16"
6 LIPS 0.44+0.02° 1.64+0.07* - - 0.46+0.04 0.460.03 2.28+0.25%" 1.51£0.21%
7 PSS - 0.53+0.04 0.010.00° - 0.59+0.02° 0.47+0.02¢ 1.80+0.18' 2.05+0.24°
8 RN 0.55+0.02° 1.85+0.02° 0.710.03° 0.40+0.03° 3.84+0.03° 1.30+0.04° 5.22+0.32° 1.68+0.16
9 LR NS - 1.75+0.10% 0.64+0.02° 0.36+0.03° 3.42+0.06 1.1740.04° 6.87+0.15° 1.46+0.23%
10 £ A 0.02:£0.00° 0.47+0.05" - - 0.43+0.02%¢ 0.55+0.03¢ 2.0440.20° 1.08+0.13
11 B 44 AL - 1.50+0.10° 0.63+0.03" 0.41+0.02° 3.3840.19" 1.26+0.04° 9.83+0.86° 1.49+0.17"
12 RIER - 0.89+0.03¢ - - 0.29+0.03¢ 0.46+0.02¢ 1.27+0.20¢ 1.33+0.11%¢
13 RRKA - 0.79+0.03¢ 0.08:£0.00° 2.08+0.12° - 0.48+0.02¢ 0.25+0.04" 0.91+0.88¢
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Table 6 Aroma composition and relative content in fermented jujube wine of different varieties (%)
AHXE i
/= -3 N . N
R oo B A s e o mer BT e mee e 1R
LR T 1.20 - - - - 0.08 - - - - - 2.16 -
R T 0.06 - 0.06 - 0.12 - 008 010 006 0.2 0.18 028  0.06
R S5 I i - 0.06 - - 0.06 022 - - - 0.04 - - -
TR 0.18  0.10 - 034 026 230 016 020 - 0.36 - 042 042
R IR 374 182 324 542 2.44 0.08 192 142 032 326 0.78 6.28  14.38
R TR 0.16 - 030 018 010 320 014 016 008 0.4 - - 0.28
Sy 996 320 718 1512 456 038 816 386 256 3.04 322 1250 13.74
LR O TR 024 028 046 050 048 - 020 038 022 040 032 - 0.32
C-2-JR LR - - - - - - - - - - - - 0.26
ST RS - - - - - - - - - - - 2.38 -
6-B TR LT - - - - - 0.48 0.04 - - - - - -
B2 TG 208 008 1.8 254 1.02 - 154 118 062 112 034 064 396
eSS -2 R T - - - - - - - - - - 0.10 - -
8-k T - - - - - 0.04 - - - - - - 0.04
SERRN TR 0.10  0.04 0.04 - - 050  0.12 - - - 0.02 - -
TR T 052 044 068 098  0.86 - 082 046 050 114 088 046  1.10
ZEIR W - - - - 2.32 0.06 - - - - 0.08 -
FINFR g 050 040 1.08 028 090 2816 334 202 218 016 208 048  0.66
BT 1824 2230 3086 268 1814  0.16 4258 21.16 2298 2240 3930 2776 42.88
FR TR 020 024 024 004  0.18 - 038 0.8 008 026 034 026 038
BRI TR - - - - - - 0.06 - - - - - 0.04
TR LR - - - - - - 0.04 - - - - - 0.04
L5 T Fg - - - - - 1.64 - 0.02 - - - - -
TR TR 030 022 08 022 024  0.02 9.00 - 154 074 426 150 172
B4R S IR - 0.02  0.04 - - 0.12 0.10  0.06 - 0.02 0.08 0.04  0.08
P bk 14 13 13 11 13 14 18 13 11 14 13 14 17
AN & 3748 2920 4688 2830 2936 39.58 68.74 3120 31.14 3320 5190 5524 8036
S 0.06 17.78 1290 426 2026 2582 946 1752 2146 1530 12.88 13.56  5.58
1- G 23.38 - - - - - - - 0.08  0.02 - - -
2,3-T B - 2074 928 - 324 020 - 988 264 214 1.88 - -
fisik 2-CFC - 0.20 - 058 028 - - 0.18 030 022 030 - -
AR - - - - - - 1.32 - - - - 1.04 -
2- T - - - - - 3.06 - - - - - 1.16  0.16
L 430 514 390 238 450 - 416 620 340 456 364 460 180
e GES 3 4 3 3 4 4 3 4 5 5 4 4 3
AFXT 5 27.74 43.86 2608 722 2828 2920 1494 3378 27.88 2224 1870 2036 7.54
2-(FHAIE) 2R - 372 192 748 - - 0.18 - 0.04  0.02 1.36 026 020
ke Idmi - - 0.02 - - 1.88 - - - - - - -
IEBGHR - - - - 2.34 - - 148 050 074  0.82 - 0.62
DL-2-ZHENR - - - - - - - - 0.04 - - - -
it JUES - 1 2 1 1 1 1 1 3 2 2 1 2
ARXS & - 372 194 748 234 1.88 0.18 148 058 076 2.18 026 082
3-FH-2- TR - - - - - - - - - - - 0.14 -
- ;‘?é%TAEIﬁJ - - - 032  0.04 - - - - - - - -
4-T-fi - - - - - - - - - - - - 0.02
2- T 0.20 - - - - - - - - - - 020  0.60
4 —JE - - - - - 0.10 - - - - - - 0.14
K-l 020 0.8 020  0.04 - - 0.18 0.14 012 024 020 022 038
4= =L - - - - - - - - - - - - 0.02
i (iES 2 1 1 1 1 1 1 1 1 1 1 3 5
AFXT 5 040 018 020 036 0.04 0.10 0.18 0.14 0.12 024 0.20 0.56  1.16




282 1 Tl B 2023 4F 3 J
HRe6
AHXT B i
=3 N - e .
I e U AT S o g e BEOTE g et s T
3R THE - - - - - 0.10 - - - - - 18.04 -
K A - - - - - - 0.10 - - - - - -
S - 042  ~ - - - - - - - - - -
e GBS - 1 - - - 1 1 - - - - 1 -
AR i - 0.42 - - - 0.10  0.10 - - - - 18.04 -
L - ZREE Ok - 092 - - - 0.06 - - - - - - -
1’3'*%/?‘:%'%’1&’3@% 0.10 006 008 004 004 08 006 004 006 008 004 - 0.02
VACIE" SN I =0 o 086 080 120 188  0.86 - 1.06 072 172 144 1.08 064 022
o LU-CRFECHEIOIEE 024 - 006 068 004 026 - - - - 0.04 - -
ke 75 BRI =k A 0.64 062 042  1.00 0.48 5.02 020 038 028 - 0.24 020 020
T H A AR 534 552 272 882 5.50 2.32 776 152 1276 9.94 6.34 236 1.68
T RS AR 232 290 086  3.80 248 0.20 420 370 632 488 2.66 1.64  0.90
RN LRSS S e 032 044 014 036 0.22 0.02 064 036 116  0.70 0.22 0.16  0.08
BWALE ST VAN R 0.02 004 002 002 0.08 002  0.02 - - - - -
pen bz 8 8 8 8 7 7 7 6 5 7 5 6
AFXT 5 1 9.84 1130 550 16.60 870 1394 1274 2230 17.04 1062 500  3.10
2,5- HI Lk - - - - - - - - - - 0.20 -
HoAth 2- 2, HE-5-H kg - - - - - - - - - - 0.14 -
EN) - - - 0.10 - - - - - - - -
pen ﬁ%u - - - 1 - - - - - - 2 -
A - - - 0.10 - - - - - - 0.34 -
e bk 27 28 27 26 28 31 26 26 27 27 30 33
AHX & 7546 88.68 80.6 60.06 69.64 79.56 98.08 79.34 8202 7348 836 998 9298

A /RSP Z, R/ 7 F, 0902 6-BEiR 2.
fis. 8-T-FR MR . 23RS T HR. IECU R . 4-T /el
3-FRELTHE. 1, 1- I K8 HOR b R 5 40
R, 45 6 P, ATEFAA & U8G5 T
BRSEIRER . S EE, 3-325E-2- TR, 3- LT, 2,5-
LRI | 2- 2, FE-5-F 3R, Hodp 33 T AR
XAl ik 18.04%, 5 TR 5 UG IR AR X A 5 ik
2.38%, J& A A BTG O -2 R L BE . 8-
W2 W6 . ZETR NG . T — R L HR . 4-T-0 . 4-1—ki
il XG0 2 R B SRS S 6-BRIR O T . 251%
Nlg. T —BR MR . KI5, KL 5 R B
AP RN = R A R B URST ASEEE 2 B, A
AU PR CWEM 1, 1- 8 R ke, I
FEE TSNS PR EL T WA Ay A TR . 52
2SR B N2 S i I U % S e S T I 7 oz ST s W
FEE HF ST, R RIECRR . FRIL T, 3R T
g . DL-2-ZFENHR . [ a-2-JiliR LT . X Seif
W, REAEE A USRS T R SR O
PR T A7, 5 AT A o A 4 A <
Sy —WR R DTHR LR, XG0 H 19 55 2 Fha
A AT AR FH BRI F AR DTR Y A5 Bk, e iR
HAHE R S, B L LA W 4 B UK 2,
[ Ry TN = i Y (B U 5 S o W71 W o Lo e e
FEFPREA B S SAHRT  H m R  E R E TR T
FRIEPE IR, T ZR ST, AR ER S5y

Fla]EA AERE . AHEAE R,
24 A REEMLIELEEREITN

P 1 R, 13 A SR 2 34 & e Je B P40 1
1R 8 Ry R AT | Sk IR U A 2 TPy, e —Ff
b [ o - SRS SN e 23 G 2 NPT =i £ S V1
HAERT ) 7 A SRR AT MR AR T A S R R
FURRETEE M . 25 A AT SCAY BRI, AR 58
K AT VR 5 00 S T RIS D T AR A 5+
(AT 8.2%, JE Wi 4352 10.97%. 11.87%), {H =
BRI LL<1, [FIBHiR0r 1 a3, W HEAS T

100.00
90.00 +
80.00 -
,\’E 70.00
~ 60.00 -
ZE§ 50.00
B 40.00 f
o 30.00 +
20.00
10.00 +
R R
O F R v T Dl
’%%1&4/0\ aZ *@ @&@‘5’ ><7 /%"%,}‘/
b
I N[ S A e L OV A= R AR T
Fig.1 Sensory evaluation analysis of different

fermented jujube wines
T ANFEVNG FREFRR 22 5 13 (P<0.05) .



B 44% 5 S FrOw 13 R R IR A S S 2E AT - 283 -

SR 2 W =BT IV e g 1] SR 1 P N LT o = wE 7/ A1
RN e = e s L R R T =Y N E e S A
TLER R IORE . T AR, AR B ASTE  T A
T 7H AT 384 o0 AT ) R R SRR S, A Sk AT A
T Ve 25 A& A 6 Mg LI, (B354 1 B PLER
Ty, R AR =, XA 2R, T
S AP R IR i, RV X LA LR XUR A 7R 25 54,
AELER AT B2 = AR TR B, DA TS84 I3 69 SR 1) 11 )% X9
ST N R AR A B A S AR SR
I ELASA A, F A I R SRS RS R,
(B e 2RISR Sy, 3N S 2 T
W2 2T I 2 TR RIS LG sE, X0 AT A B4 18R 2L TR AN
+ iR 2.1, RS LR SR . R 2T
BER £ TR NS TR £ e AR 2 s T A A, 5
SIS ) AR TT DR R A AR S P . R R A
i 35 HH A DR ARG i P RSP IR E AR 19 13 4
At R S PTRES  AbTFr SFOKOP, SRR E T AN
Z, SRR SR ISR G, R S
WY RS | SR, s PRI, SHAE YR AES
ORI AT e, REFRFYEFIEEZ, (AP
PR AR /b, HP AR AH S b JHC At S o 2 P 4 v, DRI
JRE P EIRAAL TR
3 it

13 AR L AERT LB 20°Brix ., 20 C 4
B K T AT RS A2 M . Ve FTHTM & B
P2 39 . Arelii . BRHARR . LR . LR ZE T
P 2 AP b AT AT HILIR, T R4 oA I A
e BEYFSINST o SR SR A T s R i HAT
A i 2 5, T S R A | ) S ARG O R IR 2
PPASS3Fpe i A, — 35 L R 0T R L N T
HERET 1, ¥ 6 FabLg, A /Wi £,
HAA AL 1 AL AA PLER A 2 R RL L AT 5Tk R 47
RBRE DA ESr. S3h, R AR %
TrEE . mERYEA SR, SO Ve, Ak
IR o A e, XS DA e . /R R, B
SRIE 3 A Rl 0 TR X VP 4 et SR B 22 R {HLER
LW AR oA E USRS PRI R AT . ZESE Y
T PR A RS v, ASITE i R AL | A S ARG
AL TP S W] O Rr s 7S AT R i e A s e 2 e
Z T IE ST

Sk

[1] F580, TR, B0, . KB R TRA A A&
J1. RA R 42 4R, 2021,2(1): 1-6. [LID K, WANG Y K, XUE
X F, et al. Advances of research and utilization of jujube (Ziziphus)
germplasm in China[J]. Journal of Fruit Resources, 2021, 2(1): 1—
6.]

[2] WANG Y T, DAL Y P, XUE J R. Research of segmentation
method on color image of Lingwu long jujubes based on the maxi-
mum entropy[J]. Eurasip Journal on Image and Video Processing,
2017, 34(5): 1-9.

[3] WANG L H, ZHI L, LIU Z G, et al. Genome size variation
within species of Chinese jujube (Ziziphus jujuba Mill.) and its wild
ancestor sour jujube (Z. acidojujuba Cheng et Liu) [J]. Forests, 2019,
10(5): 160.

[4] WANGB N, LIU L G, HUANG Q Y, et al. Quantitative as-
sessment of phenolic acids, flavonoids and antioxidant activities of
sixteen jujube cultivars from China[J]. Plant Foods for Human Nu-
trition Volume, 2020, 75(2): 154—160.

[5] R3lra, tkde A, X209, . 20 R2h RRAF ML AL R BB A7 72
#JE[J]. P EER#,2018(9): 12-16. [WUKY,DURY,LIUH
X, et al. Research progress on functional characteristics of jujube
and its fermented wine[J]. China Brewing, 2018(9): 12-16. ]

[6] YUANL,LIGF, YAN N, et al. Optimization of fermentation
conditions for fermented green jujube wine and its quality analysis
during winemaking[J]. Journal of Food Science and Technology,
2022, 59(2): 288-299.

(7] F5, A%, BAAL, F. L RABERZBOHRE L]
A, 2020, 45(4):80-84. [ YINR, ZHANG QR, YINLL,
et al. Research and development of jujube wine spritzer[J]. Food
Science and Technology, 2020, 45(4): 80—84. ]

[8] MUHAMMAD A, MUHAMMAD Z, HAROON E T, et al.
Comparative analyses of phenolic compounds and antioxidant prop-
erties of Chinese jujube as affected by geographical region and dry-
ing methods (Puff-drying and convective hot air-drying systems)[J].
Journal of Food Measurement and Characterization, 2021(15): 933—
943.

[9] WANG L, WANG Y Q, WANG W Z, et al. Comparison of
volatile compositions of 15 different varieties of Chinese jujube
(Ziziphus jujuba Mill.)[J]. Journal of Food Science and Technolo-
gy, 2019(56): 1631-1640.

[10] x1&R, FE, RMh3, F R g Rarimom LA A 4k (1]
AR AR A, 2018(16): 238-240. [ LIU J F, YIN R, ZHANG Q
R, et al. Overview of nutrition evaluation and processing and utiliza-
tion for jujube varieties [J]. Modern Agricultural Science and Tech-
nology, 2018(16): 238-240. ]

[11] &m4E, A8, Fueds, . RR AL REH RGH AL
FRAFST [J]. A e Tk, 2017,38(5): 208-212. [HOU L J, YAN
C, QI X R, et al. Study on the aroma diversity of the different vari-
eties of jujube brewed jujube wine[J]. The Food Industry, 2017, 38
(5):208-212. ]

[12] Bz, g%, L8, 5§ L REBBFORS DT ERE
S R 1], Rt 52,2021, 42(4): 247-253. [ MA T Z, GONG
P F, SHI X, et al. Aroma components and sensory properties of fer-
mented jujube wine[J]. Food Science, 2021, 42(4): 247-253. ]
[13] LEEJE, YUNIJH, LEE AR, et al. Volatile components and
sensory properties of jujube wine as affected by material preprocess-
ing[J]. International Journal of Food Properties, 2018, 21(1): 2052—
2061.

[14] RAF3E, A FEF. BTEHENTRB T H®HE
= [J]. & #OR kA5, 2019, 47(18):201-203. [ ZHANG Q R,
JIA J, YIN R, et al. Determination of glycerol in jujube wine by ion
chromatography[J]. Journal of Anhui Agricultural Sciences, 2019,
47(18):201-203. ]


https://doi.org/10.1007/s11130-020-00796-1
https://doi.org/10.11882/j.issn.0254-5071.2018.09.003
https://doi.org/10.11882/j.issn.0254-5071.2018.09.003
https://doi.org/10.13684/j.cnki.spkj.2020.04.014
https://doi.org/10.13684/j.cnki.spkj.2020.04.014
https://doi.org/10.3969/j.issn.1007-5739.2018.16.145
https://doi.org/10.3969/j.issn.1007-5739.2018.16.145
https://doi.org/10.7506/spkx1002-6630-20200131-293
https://doi.org/10.7506/spkx1002-6630-20200131-293
https://doi.org/10.1080/10942912.2018.1514506
https://doi.org/10.3969/j.issn.0517-6611.2019.18.055
https://doi.org/10.3969/j.issn.0517-6611.2019.18.055

- 284 - £ Tl B4

2023 4F 3 A

[15] PRARIAE AN P EE AT EE T2 GB/T
15037-2006 #1 £ 78 [S]. db 7% ¥+ B A7 d psk, 2012, [ Standard-
ization Administration of Ministry of Health of People's Republic of
China. GB/T 15037-2006 Wines [S]. Beijing: China Standard Press,
2012. ]
[16] #kfFm, 7%, L8, F. LA RS BHH 0 T 240
1 (7). & s A3, 2021, 46(5): 99-103. [ ZHANG Q R, YIN R,
WANG X P, et al. Research on optimization of fermented raspberry
beverage by lactic acid bacteria[J]. Food Science and Technology,
2021, 46(5): 99-103. ]
[17] ALPER K, OZCAN B. Determination of phenolics, organic
acids, minerals and volatile compounds of jujube (Ziziphus jujuba
miller) jam produced by under vacuum evaporation compared with
open pan method[J]. Journal of Food Measurement and Characteri-
zation, 2021(15): 1127-1138.
(18] &8¢, F#00A, ik, . RIBEE T L a9 RALR LAk
oo # 0] e B, 2017,17(12):136-141. [LIQ, LI X M,
ZHANG Q R, et al. Optimization of fermentation process for jujube
wine and analysis of flavor components[J]. Northern Horticulture,
2017, 17(12): 136-141. ]
[19] PRARIAE T AN FEEZFELEEET 2. GB/T
15038-2006 #) %) & . R 8 @ A 447 7% % [S]. = P B ARE SR
#t, 2012. [ Standardization Administration of Ministry of Health of
People's Republic of China. GB/T 15038-2006 Analatical methods
of wine and fruit wine[S]. Beijing: China Standard Press, 2012. ]
[20] REDDY L V A, JOSHI V K, REDDY O V 8. Utilization of
tropical fruits for wine production with special emphasis on mango
(Mangifera indica L.) winelJ]. Microorganisms in Sustainable
Agriculture and Biotechnology, 2011(12): 679-710.
[21] &k, 2UARIE, Bk, . Rt fb A bl o sk xd 208 %
By B A0 B S ey ok [J]. P B AR, 2012, 31(1): 196-200.
[LINJY,LIUL W, YAN L B, et al. Effects of jujube varieties and
pulping methods on polyphenol contents and sensory qualities of ju-
jube wines [J]. China Brewing, 2012, 31(1): 196—200. ]
[22] EH§. KR 82T EE P AALEG %6 (D). dra: Jra
R K%, 2018. [ WANG B. Effects of different yeasts on organic
acids in blueberry wine[D]. Shenyang: Shenyang Agricultural Uni-

versity, 2018. ]

[23] VIOLETA I P, DRAGANA P, SASA M. Rapid and simple
method for determination of target organic acids in wine using
HPLC-DAD analysis[J]. Food Analytical Methods, 2020, 13(2):
1078—-1087.

(24 ] BRI RSHHE, TR, F. RIBRBEAR P B AT
72 [J]. & e #+3%, 2014, 39(6): 71-75. [ DUQ S, ZHU J B, DING
Y, et al. Composition variation during fermentation of jujube
wine[J]. Food Science and Technology, 2014, 39(6): 71-75. ]

[25] CAPONE S, TUFARIELLO M, SICILIANO P. Analytical
characterisation of Negroamaro red wines by “Aroma Wheels” [J].
Food Chemistry, 2013, 141: 2906—2915.

[26] OKTAY Y, HACER G, DIDEM S, et al. Floral authentica-
tion of some monoforal honeys based on volatile composition and
physicochemical parameters[J]. European Food Research and Tech-
nology, 2022(248): 2145-2155.

[27] YAOY, CHEN K, YANG X Y, et al. Comparative study of
the key aromatic compounds of Cabernet Sauvignon wine from the
Xinjiang region of China[J]. Journal of Food Science and Technolo-
gy, 2021(58): 2109-2120.

(28] T &R, RIE &, WU, 5. BMAHE L A BEELRS
#) GC-MS 447 [J]. # B Ak, 2020, 39(11): 173-178. [ JIANG
FF,LONG Y Z, TAN X H, et al. Analysis of aroma components of
fermented wine and distilled liquor of pomelo by GC-MS[J]. China
Brewing, 2020, 39(11): 173-178. ]

[29] BT &, &R, RIiTH, 5. AR U8 R B T LARMNAS
AR AT ] B e T kA3, 2022, 43(6): 228-235. [ YAN Z
H, MENG Q F, CHEN J K, et al. Fermentation process optimization
and aroma components analysis of red pear wine with candy sugar
[J]. Science and Technology of Food Industry, 2022, 43(6): 228~
235. ]

[30] Fueid, B4R, W 5-F, F. B0 A =4 LB A B st Ao df
B A% em [T, R st E2,2018,39(4): 132-137. [ YIN X J,
CHEN G, JIAN S P, et al. Effects of diammonium phosphate on the
fermentation performance and volatile composition of jujube
wine[J]. Food Science, 2018, 39(4): 132—137. ]


https://doi.org/10.13684/j.cnki.spkj.2021.05.017
https://doi.org/10.13684/j.cnki.spkj.2021.05.017
https://doi.org/10.11937/bfyy.201712031
https://doi.org/10.11937/bfyy.201712031
https://doi.org/10.3969/j.issn.0254-5071.2012.01.058
https://doi.org/10.3969/j.issn.0254-5071.2012.01.058
https://doi.org/10.13684/j.cnki.spkj.2014.06.016
https://doi.org/10.13684/j.cnki.spkj.2014.06.016
https://doi.org/10.1016/j.foodchem.2013.05.105
https://doi.org/10.11882/j.issn.0254-5071.2020.11.033
https://doi.org/10.11882/j.issn.0254-5071.2020.11.033
https://doi.org/10.7506/spkx1002-6630-201804020
https://doi.org/10.7506/spkx1002-6630-201804020

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 总发酵工艺流程
	1.2.2 基础理化指标及有机酸测定
	1.2.3 香气成分提取及测定
	1.2.4 感官评价

	1.3 数据处理

	2 结果与分析
	2.1 不同品种红枣发酵酒基础理化指标分析
	2.2 不同品种红枣发酵酒有机酸组成及含量分析
	2.3 不同品种红枣发酵酒香气成分分析
	2.4 不同品种红枣发酵酒感官评价

	3 结论
	参考文献

