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Abstract: Using the stir bar solid phase extraction coupled v

Xinjiang Agticultur
<

hrgas chromatography-mass spectrometry, the aromas and phenols inwines

of 6 different cultivation altitudes and 2 brewing processe gri-La‘area were analyzed. The results showed that the content of residual

sugar in wine decreased with the increase of altitude, but the di erefice was not significant. Within 500 meters of the altitude range, the contents
of total phenols, total flavonoids and total anthocyanins increased about 300 mg/L, 700 mg/L and 100 mg/L, respectively, while contents of total
tannin and flavanols showed a slight downward trend with the increase of altitude. The total amount of monophenols, catechin, quercetin (3~20

mg/L) and most of the monomer anthocyanins (1~15-mg/L.) showed varying degrees of increase. The contents of aldehydes, ketones and total

aroma substances in, wine from ighest altitude were significantly higher than those in wine from other altitudes. Esters content in the wine

about 10~17 mg/L higher than that in Xidang-B. The contents of total phenols, total tannins, esters, aldehyde ketone and terpenes in Xidang-B-X
were higher than those in the Xidang-B-Y. Higher altitude was beneficial to improve the color stability of wine and the characteristics of aroma
content. Quality of Xidang-A was better than that of Xidang-B, and the brewing process of X was better than that of Y.
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IR IR RGP RE DA BRI iy 2 78 A %
bel 7 As B G CRVATI S A 014 A IR T
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Table 1 Introduction of the test sites
o o E AT Wi FAT AIAKAS HEAE 7 L AF RebcAt
B Im 2706 2400 2350 2300 2293 2209
2K (E) 98°0823" 98°47'54" 99°08'15" 99°08'14" 98°49'39" 98°5221"
% (N) 28°24'04" 28°29'15" 28°24'16" 28°40'44" 28°2622" 28°18'47"
2 FRITZXEEH =
Table 2 Key control points of different brewing processes
IZX IZY
R 18] 2d A% 2~3d
ATHAIR T B 17 CAEA 15~18 C
LG IR IR — R AL 22 ARAERA AR, BERBIR 12K
TR

192



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.12

BEER
A 20~22 C 18~20 C
X KB 22-25 C 20~25 C
REERE L
R 2528 C 26~28 C
KB 5 3 28~30 C 26~29 C
PGB FF44 i 18] EEEY 10 tbE 25 1020
B 18] 3~5d 5~7d
KB RS
e -y 22-25 C 26~29 C
R .
B RAEIRRE YA 1~2 K o
R IR B TRAT B B3 A R B Bk ity EXV % iB; 20~30x10°
# 1 E LAELAT 100~150%107 T #Bs 0.6~08 L/T
. A BAE, RFBFERBZHEE BARK, BBRFE LT A i
25y RABEE AC 2 B0213 ¥ ~BDX
$F iR ant ) PSP E S L KBTI
K FAF] (FN502) 325 200x10°, 2k A K RS SR A0 B 100x100 £ 4

1.3 RAGHE

R Wy R B AR B AR TE S s W H Sigma
(Chemical Co., St. Louis, USA)A®]. HEE. . H
FRAN 2./ N i4ti, 4 Fisher(Faidawn, NJ, USA)ZA
Al; LR OHS. TRERA. SEME . CEEREILEN
grtral, A IERAFRT A ARAR-E R E M
SEAREMIRHABRA R IRIRRR HI%HE, FUESRIK
TRV R BRI Y TR T R
2- WA ETEAL, W B R AL SR

Agilent 1100 = RGHAH B REA -5 i (HP
A, SEEZHEE AT AS3120B 5 i<
BRI AT PR A5 U V-1800 4N AT WJrdt
FPETE, BiEAF]; R206 NEFt R, ilgH AR
HFRAT]; SIIA-10N-50A 5246 % & AL, T T
WEEAFA PR A 580 TAGRES 0L, JE 5
Bi] 25 A A% VT

141 FAARIBIIGIF N T
MR VA 8 ) S e ;. NaOH i ek

WEESRRE, IEARRT R THENE pH 1H;

ARG THEINERE R 280N Y, EiemEyk

N SO,
142 BB, 2TFRELEETNE

Sy ARAR-E IR U=765 nm), ERAIRET
FA(GE) ™"

ST RAERDUEE (=280 nm), &5
DARETH A A7 T A I B R R

BAEaF: pH Rz (J=520nm, 700 nm), K

YR 3 A BB COR) R,

ST (TROY: NaNO,-Al(Cl); VElE, 45
FILZE R A (CEYEm s

MR (TFA): DMACA VEIE, 458H LSS
FEAN(CE) R,

43 BAREY R B ARG E AT

PTG 7 2 R B 25K UPLC 4T
Bl &AF N T R 10 pL; Agilent ZORBAX
SB-C18 {1ifitd: (4.6 mm=250 mm, 5 um); Vizh A,
2%UKEEFR KW TishAl B, i 20 Bl
280 nm, VHEA 1 mL/min, A5 30 C. BEMFLT:
0~20 min, B 4 3%~5%; 20~35min, B A 5%~15%:;
35~50 min, B 4 15%~30%; 50~65 min, B A 30%~30%:;
65~75 min, B N 30%~0%.

BARAE A0 TF (K E 2 [ F 0T 9 20 1 05 s 4R
Bk, AT 0.45 pm BRI, (il 2k
HERERRR 20 uL; BiFE: Zorbax C 18 250%4.6 i.d.;
WA A: 10% KB FishiH B: 10%F R4
VA R K: 520 nm, P 1 mL/min, #3530 C.
VA2 : 0~45 min, B A 10%; 45~46 min, B ¥ 60%;
46~50 min, B N 100%; 50~55min, B A 10%.
144  F & T EAMA AN

FATF A [ AR A B - FH AR (SBSE-GC-MS)
BES R,

HC10 mL fHSEREE T 15 mL AR, A 2
g NaCl, BN 10 pL NFRY) 2-F 1%, TRONSEHERE T
WA, B TR b, SRR NI TAE
BY, #7558 1100 r/min, #HX 60 min.

GC %fF: UL He A%, ## 1 mL/min; i
£ DB-WAX 30 mx0.25 mmx0.25 ym; FHEFEF AN,
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40 ‘C 3 min, 4 C/min F+% 160 'C, FfLL 7 C/min Ft
%230 'C, R¥F8 min; IEFEFFIRSE 230 °C: WP
% 45 mL/min; JNFRTEE 245 C; BT IRE 270 °C;
FERIEIRIE 255 C; ABHBAIREE-30 Cs M
toh 3:1.

MS At A, JEREN 43~450 u, BRI 1
R B IRIRAE 230 'C; HWTHER 70 eV TZiE
0.2 mA; Kl 350 V.

1.5 #AEAHE

14 Fl Microsoft office 2010+ SPSS 21.0 #F AL FER
. Duncan’s 1 E W ZIEIAT BEE ST, p<0.05
R EZER, M3 ANEE, 45RO
PEZE" RN

2 ZR51Me

2.1 FEABNIEAT

M1 3 TR, S A IR AR, B pH. EAN
WY SO, TG WARELR, BEEMHRT =, BRbE
2 MEES, HERALE, Hiha L ME; SR
RS TR E TR, BV &% I Regina 75
PRI e T 5 v 1 A (120 T e [
RS RIR AR, iR A TSR Al o
24-B HHEL, PU-A FREENRAR, SRR
HITZY SHERK, SHRERE,

W e 2 T P K B

M4 /51, BRINESL, BEEER BT B,
BT, B EOE SRR DT, SR A
BRI —E R TS [ RS P
K4t 5 Xing 1)

22

BEAh), DICAE — R EABIER] 1 AT A B
LIS, s i 2 20038 e St X R 6 P 2
VIRIIBT TG R A BN, BRIEETEAN, S TR
SRR TR, FER AT e f AN
56 i R IR 22 5 DA e - 35 DR 2 R R [RI RE mi T
U1, AR, TR ERE R AR,

BERGRZEBOR, W] REFEA w24, Tl
XL I A R R R, SR A
MReA Bt UV-B 484, gt DX = ¥ UV-B
BRI T Re 2 S BN TS 3RS TR R LR AR £ B P R R
U320 BRI RARLL, e 3R IR
RHVERC IR 22 A A SR B JEEA )

AR . H5Pk-A G, FEN-B B, SR
EEICE, MR SO SRR
5i64-B-Y #LL, PE24-B-X (LR BT A
o, R S RGN B B S A T O A
i Eqﬂ%i&;%ﬁﬂ:, IS = FsY NS ey YD)
CILAR R A BT, BfEaT a7 o8
WEE, X R AR IZHX L IR RS
ISR B 8L AP AR L, MFELIZA
[FIAERI R Rt 1 I 22, HeIR R t F K
WL HOTE s SR FE A5 D R 455 R 2R,
E2Y1: ) PR R Y L N LR S e I 828
BORSEZ T LRG58, MAREAN R MR ) 7 2
JERE XA RYE BRSO T 2%, it BemR
T2 HH e O R

N TR S T2 2 R R a0 T 25
JRIIFEN, XA 10 Fh ok ZARARmEmSRY) SR 9
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* 3 TEISHRE T ZRM TAEENERBILIER

Table 3 The basic physicochemical indexes of wine under different cultivation altitudes and brewing processes

KH¥E(gL)  BEYL) HEXB/(mg/L) pH FiZhd/gl)  #B SO/ (mgl) EEVN, %)
vt B 147£0.17°  9.4320.69" 0.25+0.08" 3.10+0.42°  25.8243.98° 19.24+0.74° 10.62°
AR 1.55£0.33*  9.15+0.66" 0.34+0.07" 328+049°  27.40+221° 23.64+2.33% 11.26"
Hok 1.53£025"  8.78+0.84" 0.22+0.08" 3.56+0.28°  27.35£0.79° 25.96+4.53" 10.74°
»e 1.56£0.03*  9.17+0.35" 0.3120.05" 324013 28.84+522° 20.49+3.16° 11.83

HLH-A 1.58+0.08"  9.06+1.01° 0.28+0.01° 3.36£0.87°  27.33+7.37° 21.92+3.73 11.19°
HL-BY  1.73£051°  8.89+0.32° 0.26+0.03" 3.42+0.83° 29.43+2.86° 22.73+5.58° 11.35°
HL-B-X 1624024  9.23+0.62° 0.310.12° 3124045 28.42+127%° 19.75+1.20% 10.82°

& 1.85£0.15*  9.12+0.73" 0.23+0.02" 331+0.14°  31.00+4.56" 17.41+6.83¢ 11.65"

7E: &/ Duncan’s #7 SR Z 54T, Fl—F AR FEEATERAZE (p<0.05),
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Table 4 Total phenolic compounds in wine under different cultivation altitudes and brewing processes

i EB/(mg/L)TP EREZF/(mgL)TFO 2%/ (mg/L)TFA  EBiLEHF/(mg/L)TA  E¥T/(mg/L)TFA
*+ B 1773.98+13043 1763.53+65.80° 183.38+34.44° 342.76+23.09° 2453.77+127.51%
R 1863.80+40.82° 1634.12+22.63™ 255.07+11.30° 299.82+30.11° 2580.25+64.65"
Aok 1676.76+88.09° 1518.43+139.09° 279.41463.65° 295.78+8.32° 2669.07+133.64°
e 1787.87+20.55° 1983.14+27.62° 295.09+21.57° 290.34+12.06° 2718.89+42 56
HL-A 1682.31+201.32° 1681.18+156.21° 277.13+24.62% 258.90+15.77° 2639.56+80.39"
BL-BY  1556.39+25.53° 1414.51+253.22¢ 310.72+10.63° 275.62+30.53% 2688774+215.56"
BL-B-X  1606.57£56.26™ 1349.80+90.42¢ 303.53+50.24° 271.36+827° 2705.14%178.31°
A& 1470.28+74.31¢ 973.33+19.42° 327.09+4.21° 259.63+35.15° 2816.61£24.73°
JE: % Duncan’s 3T AR EE5HT, Bl—F AR FEEATERFEE (p<0.05).

B S AT, LR RIEER R T 25 R I &
AR IRRE] T 10 PRy, HAJE i ass 3
FRRIJLASER . A TR R, &8 By o
49.97~56.03%. BE&EEHIE, ILRRAME RS &
2 T, Eiﬂl‘lﬂﬁiwa—?ij] ETA%E%“TB%,
X5 Xing gk gt—5" BA BRI G4, FHHEH
*i%%ﬁ%ﬁs%@éﬁﬁtmaﬁmﬂj S LT
e PEM-AL TU4-B-X. 75 29-B-Y REFIZS AR
B 272 00 o AR 2 TR 2 B T L O R R IR

(32.83~38.84%) FIFRILPIFERR (10.16~11.96%) W
%, EAERERYERE . BEERR DT, T ER
IR AINHERR & & 2 H T —@ i EAEs, i
WEATES: HAMUAA RS R, (HIR A
1.8~4.5 mg/L). Pi4-A FERIEPAHR SR
%) 4 mg/L, AR IS A o LR
FErmr. BIRBEE R I, FE R R & R e
HFHAE, (AIAE AR o BT 5 LB —E
1 s, AP 5&51&0%%@3@1& e[S
Eﬁ&@ﬁ%‘éﬁﬁﬁtm Y& i

IF)4 <10~15 m) BSé;rbﬂﬁE’mw %*HH: N
SEIPIRE LR R E@am, T LN X (350~400
m) P LA E SR (400~550 mg/L) % 5T

Mt 2R KRR AN

B 5 Fo At J AR IS B i @m& TR
7, B AT ot L e fE— e R b
VA Bk S, RN 7 5% P
b K T 2.
OBLRATE AT S (R 6), MR L
%%3m§$é@%ﬁ E%ﬁﬂwwﬁrﬁ%
3L 7 BTN B, Rt sh, K
b7 AT (0 19 SR R AR RE (LT,
TRAE o HF R B BRI T R I E T3S, e
R SRR 20 32 mg/L, HA/ES A%
LIRSS, Sl M S — A0 5 e R A L
B ST 8 B AR IR ;. Xing 25U\ &5 SRARiE W ik
P A BT RS (1, R B
TR AR ORT . TS, RS
FEAR, T24-A Hk 2 BOAATE (At LA G 1 4
B HPEY-B SR, TRTE T -3 A AT P L
TR B IR & BRI AL, 7524 B-Y [H4k
16 (0 K B P 24-B-X 7

23 E T E A E R E AT

TEIL AT, 8 PR IS H 26 FRAESAR,
FFGEESE 10 B, B35 6 Fh. BRI 6 Rl BEEH K midids
450, ZERINER T,

195



961

%5 TRISRR I Z& G TEEENRAE S 2 (ng/L)
Table 5 Contents of monomeric phenols in wine under different cultivation altitudes and brewing processes (mg/L)
HAREY =t F R FK & HH-A L4.B-Y % 34-B-X R&
IWEE 107.77+4.22° 100.06+1.09° 102.87+1.06° 99.30+4.56" 98.73+0.25° 16441.09° 85.34+3.78" 85.34+3.78"
AR FT 5.76£0.11° 6.41+0.08" 6.66+0.37° 7.56+0.52" 7.29+0.03 | 1.76+0.16" 8.35+0.06" 8.35+0.06°
B MR & 8.27+0.01° 7.12£027° 6.67+0.22° 6.61+0.21° 6.23+1.09° 7.05+0.23° 5.3620.62° 5.36+0.62¢
ES T E 38 121.80(55.33%) 113.59 (51.76%) 116.20 (56.03%) 11347 (52.16%)  11225(53.09%) / 113.46 (53.41%) 99.05 (49.97%)  99.05 (49.97%)
Y 25.05+2.10° 28.50+0.08" 30.59+1.03* 2839+0.07" . 29214204 28.60+1.12° 29.94+0.09° 29.94+0.09°
ZEABR 15.07+0.03% 16.25+1.20° 17.06+1.31° 20.60+£0.91° 9%03‘ 24.55+0.02° 22.03+0.04° 22.03+0.04°
THR 10.82+1.39° 13.78+0.14° 9.50+£0.20° 9.45+0.2 L B65+033° 6.91+0.90° 7.70+1.10™ 7.70£1.10™
KApER 21.3443.55° 21.19+0.31° 21.42+0.50° 19.830.37% ©18.26+1.14° 17.08+1.03° 17.3242.09° 17.3242.09°
AR FBRE 72.28 (32.83%) 79.72 (36.33%) 79.57 (38.37%) 78.27.(35.98%) 77.69(36.75%) 77.14 (36.31%) 76.99(38.84%) 76.99(38.84%)
IS g ohordE BR 14.05+1.64 13.06+0.06* 13.18+0.88° 11.611.32° 6.80+0.30° 6.46+0.43° 6.00£0.25° 6.00£0.25°
EeAd 1.60+0.08° 1.80+0.01° 2.47+0.17° 2.65+0,05 3.08+0.39° 3.11£0.13° 3.37+0.42° 3.37+0.42°
[OE7 173 10.4240.59° 11.27+2.08° 11.63+0.80° 11.61£0.31° 12.17+1.42° 12.8142.44° 12.8142.44°
IR A 26.07 (11.84%) 26.13 (11.91%) 27.28 (13.15%) 21.49 (10.16%) 21.74 (10.23%) 2218 (11.19%)  22.18 (11.19%)
XS 1ES S 98.35 (44.67%) 105.85 (48.24%) 91.20/43.97%) X( 99.18 (46.91%) 98.88 (46.55%) 99.17 (50.03%)  99.17 (50.03%)
PhREEE 220.15 219.44° 207.40° 217.53" 211.43° 212.43" 198.22° 198.22°
7Z: A Duncan’s # EME XS, F—ATREFHELATEREE (p<0.05)
=6 T EE FETEEENRRLEESE
Table 6 Contents of monomer antI’cyanins in wine under different cultivation altitudes and brewing processes (mg/L)
"t H AR Aok & 7 4-A 7 4 -B-Y 7 4 -B-X &
REEI-FHEE 14.7120.34* 15411.22%, 14.44+0.93 14.04£0.63 13.17+0.07 13.97+0.14* 13.31£1.09® 12.31£1.56°
EE3-R AT 1.58+0.11° 1138+0.07° 1.06+0.18 1.1840.21° 1.06+0.02° 0.78+0.10 0.91+0.03° 0.62+0.01°
PR E-3-F HEE 7.48+0/42° 7.26£0.09° 6.52+0.74° 6.32+0.18" 6.16+0.32° 6.14£1.77° 6.16+1.52° 6.18+0.08°
PR HE-3-R AT 7.17%1.35° 6.56+0.39° 6.80+0.76 6.2420.02° 6.05+0.12 5.47+0.44° 5.56+0.24° 5.3941.03°
—WREE IR ST 104.96+6.98" 99.03+3.08% 93.78+1.34° 96.46+0.39° 98.43+1.35% 91.70+4.15° 87.83+0.66" 89.36+1.10°
WG H E-3- LB F Ei4E 1.36+042° 2.3940.52% 1.26+0.18° 2.1540.57° 3.06+0.03° 2.51+0.40° 1.69+0.19° 1.330.04°
Wi R A3 LBML-F A 36.98::4.44% 9745.53° 31.15+2.16° 31.68+0.45° 30.69+1.94° 28.85+2.62% 26.84+0.59° 26.89+1.31°
A E E 3o BRAL- R E 4R 0.82+0; 0.78+0.30° 0.66+0.05° 0.54+0.07" 0.57+0.20° 0.53+0.21%® 0.43+0.07° 0.4120.09°
W R F 3ok BT EE 2.28+0.53° 2.81+1.32% 2.09+0.46° 2.56+0.80° 3.12+1.01° 2.57+0.28% 3.03+0.55 3.34+0.16°
&2 177.34° 169.59° 157.76® 161.17° 162.31° 152.52% 145.76° 145.83°

vE: )8 Duncan’s # ZALE K547,

BT RR F 8 AT 2R BE (p<0.05).
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Table 7 Aroma substances in wine under different cultivation altitudes and brewing processes

o . AR EF/% o 5t A S
AR % B 18] /min K H& #HL-A 75 4-B-Y % %-B-X /(um/L)
EES J
LR LB 3.23 0.7740.21°  325+0.10°  2.74+0.11™  4.33£0.08"  3.83x024*  2.13£0.24° = 27240265  3.49+0.04™ 7500 HEKRK, KTEH. S
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