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VR ER AR AT BR AN ] D -2 4 S ) BB
L E N RE LI AL ES ) ; TRACE 1310-1SQ <A 2
T T3 AN, 1SQ Y PR Y B AT R 5% A, 32 E Thermo
Scientific 2 7] ;WineSeanTM SEir e (dbs) B A R A

A,
1.3 REAH*
1.3.1 FAETOHHEBRZELY RAFERIEH

A BRAE R — 1 W — TS SR AN A R —
(W50 — B2 18 43 B — IR V8 T — 12 TR T e B —
il et
1.3.2 BRESBFBARENL TP B
X LA-FR BRI 2B AR IR 700 A, 8 06 M T B R
T 10 ERFRICE K, 37°C 8 S VR 20 min, FEATA
SEURFRIE TS 5 W St N B 4 T T 28°C & 1K 25 min, 1F
HeAE
1.3.3 REZWILAEFX (BGTL NEHT
REETZ5(CQ) M KRl (4 5 A T Y 45 78] B A AT
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2.5 L BE (B B, 26 V0 90% , ¥4 4fE 7% F (0. 2
g-L7") FERMERINE WERE, 18°C 5510 F R, A & Bt
i, R EE 3 W, IR IR,
BT 2 (JZ) M7 K SR A 0 5 A A TR A 4 B
FE R S5 AT N TR REAR B AR 20 mg - L™ SR
60 mg-L™" SO, , 7 BRI (10°C ) I2 i 24 h J5 fZ i 47
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FRAER CQ T2 iR 3 1k,

BTS20 (JC) B R 14 5 7 RS 5 44 B
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W, HARERER cQ T2 iR EE 3k,
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FE SRS L B (], TR Rl AR D R
12 h 351 3 A4 BRI AR v 0 S B, SR
RBELER(EHE<4 g-L7),

1.3.5 ZALdsarml g KB AEORT B AR i
VERR O it pH (H SR & i S & i S AR b4
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x2.5 mmx0. 25 pm) ; FHRFEF . WIGH IR B 50°C , /4% 5
min, F-LJ 3.5°C ~min"' FHEZ 180°C ,1%%:‘ 15 min;ﬁ/ﬁ;
B4 (He) , 1 mL-min™" ; #FFE DR 240°C , A
SYURIERE ; Bk Hz FHRBE 280°C ; L F& i B 1R ELL &
TURRES 70 eV ; BT 20~350 m/z,

FEVE 4 M. R S AR SR 4 AR B R T
(retention time, RT) X} M i) 5 145 & NIST-11, Wiley
B R B R bR v 1 G 2R H R 25 SR A T4 R ME A S
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FEEHT XTTF ARSI E S YT
P bRl M 2 0 20 47 5 i, ToAR o S AR A R AR
SEG5M CERE AR Bk SR BOR I AR EY) BT A T
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TR K2 ST BB SR R AR o = o R A T
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Fig.1 Comparison of fermentation Kinetics of

different maceration processes
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AT Y S A AR L 25 S b JZ WA
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T WY TR R T Aot A v e g s 1 4 A v, A
MG T BRZAHFE N 2 & i, G RN e

S8 TR 2T TSSOV (L ek R 4 R T R T
S, L2 i 2 A A0 T S A AR R Y B
3 Pl T 20 10 P 8 25T 9 S AR BEAL S A
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1 FEAREIZAEMEEBEASELER
Table 1 Basic physical and chemical indexes of

wine treated by different maceration processes

B QbR
L7 Treatments
Indexes
cQ JZ JC
KGR
Alcohol content 12.76+0. 04a 12.58+0. 03b 12.56+0.01b
/(viv, %)
At
Total acid content 5.46+0.06a 5.30+0.02b 5.09+0.02¢
/(g L)
R
Volatile acid content 0.45+0.01a 0.30+0.01b 0.27+0.0lc
/(gL
pH {H 3.42+0.24a 3.39+0.39a 3.72:0.14b
pH value
PNy
Total sugar content 3.36+0.01c¢ 3.45+0.01b 3.51+0.01la
/(gL
e
Total phenol content 31.15+0. 48¢ 37.33+0.31a 35.32+0.29b
/(g L")
H TR F/NG FHRRTE0.05 K- LA REM2ER, T
A,

Note ; Different small letters in the same column indicate significant
difference at 0. 05 level. The same as following.

2.3 EXMBESUEYRNER

2.3.1 GC-MS #ml 2R 450 h B HS Y i
Y KR Ay ok AWAE R e R, R &
Ehrlich 3572 Fil Harris 85427 A i, 109 4 Hb 4 28 4%
BEAL AN, ] S A 40 4 & B IR T R S AR
B BB AR A S i 2 AT, AN )i
L8 R R A B D AE R A & i L A
—EZESE . WEEIRNTAR (3 2) R, JC 4TI By B
KW FE SRR (4 799.38 ug - L), CQ H ik
(3354.83 pg-L7™"), 5 CQ L, JZ JC W FE ) B
Wy I 43 SN 33, 90% Fl 43. 06% , FHe P EE 1 -
LB 3—HI -1 - et 5 s R Ol e A Ak o 2
(P<0.05), ARE LK 5 Fh L AE R RBES 7 Fh
BEE G, b 7 5 B O R (1046, 30
we-L71), JC 37 HE R BE A R BB (4 044.749
pee L), BV AL B AR G 35 A 2 P 2R A R
W et AR S Bt R R B v RS e B R
[F) , X S 4% e 4 T 1) 52 ) B J 2 ( P<0. 05)
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YR R T I A 2 5, BRI 5T 2 5 A I T A G
FEPEREF W I & = A/, 2T ok Y
26 MERRAE S YT AUA 16 ik 3 Fl T 2240 HAY
A A7, RIS R B 2R A R B i A 2 i
Sp AL 2.

R 3 BRAS AR S ) o R R T 4 2K R4, A
R RER R TR KRR ), A2t
i th 8 PR W I, Horp CQ WA R e 2 (7
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904
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709
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—— L e e e e LA A A e o e e e o
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RS FH YA B, A, 20t 7 3 b B A
I RIS A TR, G BH Bk T e T A R T
RS o i BRI

R 26 T R A S ke TR A A R
B, R R A AP i R B ALY, R R i R
TN T T P 9 ) 5 A AR N g, Hoh JZ W kR
o R 945 490 BT A B R (255, 77 mg- L), CQ AR
(89.21 pg- L"), BLAb, JZ W AE ol Js o i s bl 3
=T JC(P<0.05) ,iX A REZ M T JC 1Y 5 b 2 &
O T w8 BB 4 A A o, TR i A ) o
SET IZ,

37.13

46.15
4317

51.30
K 40.80 “ J 4796 | 5293 5565 58.24
Tt T T T T

T

R 10 15 20 25

50 E 16.94

HXFEJF Relative abundance
=
fe)
1

10 830
1081 1348
e B

30 35 40 45 30 55 60

46.17

4318

37.14

51.30

lszm 5582 5864
T

04 22

0 5 o 15 20 25

L S e S S e e s

1 T T o171
30 35 40 45 50 55 60

2987

37.16

38,95 46.18

Gl s
T

T30
i [A) Time/min

4379
51.32
40.82 4775 kSZ.QG 5587 58.67
LN e e YT

T

r Tt T T
35 40 45 50 35 60

B2 AREERIZHNEBRBEHESLEY GC-MS S EETRE

Fig.2 Total ion flow diagram of aroma compounds in wine by different impregnation processes
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Table 2 Contents of aroma substances treated by different impregnation processes
e

i [ily] [ {1516 Comentj(ig-ﬁl ) e R 2628

No. Compounds Threshold ff‘l”e Volatile description

/(mg-L7") CQ 1z JC

Al N 50. 000 24.79+1. 00c 38.28=1. 04b 42. 42+0. 86a B UIH I, TR IR
A2 -7 150. 000 14.57+1.31a 12. 88+4. 40a 14.58+6. 11a TR TR R

A3 1-C B 1. 1000 416. 42+48. 03¢ 960. 48+25. 51a 682. 53+68. 38b FHLR , i ] R

A4 1 - 2.500 15.00£1. 28a 15.92+3. 15a 15. 10£3. 04a YRR, AR
A5 HE 0. 400 - 18. 75+2. 96a - RETEA , FEA IR I AR R
A6 ST 40. 000 24.80+5. 05a 28.88+5. 76a 34.01+7.0la ZR T (Y A

A7 S 30. 000 1 660. 9781. 05¢ 1804.71+71.44b 21 35.36+43. 58a WA IR

A8 3-HER LI B 1. 000 - 12.29+4. 00a 20.01+6.92a e 7AW

A9 2,3-T " 120. 000 47.50+6. 06a 52.60+3. 73a 48.90+12. 81a FAUIG H B Al R
A0 3-FFE-1-R 15. 000 5.44x0. 57¢ 17.24+3. 61a 12. 82+0. 50b /

All 2 200. 00 - 1. 88+0. 33a - AR

Al2 KB 7.500 1 145. 34+56. 96¢ 1 528.38+77.79b 1 793. 66+43. 35a BORAL FEPA S AR

Total E;j;f iohds 3354.83+141.32¢ 4 492.27+133.72b 4 799. 38+87. 48a

B1 LR 7. 500 186. 16+20. 56b 107. 67+9. 78b 409. 74+74. 49a B EE

B2 SRS T Mg 1. 600 11.27+3. 46a 15.37+9. 96a 19. 66+2. 46a BRI
B3 3-RIE TR LT / 12.44+1.42a 10. 38+1. 33a 11.19%2. 50a /

B4 215 e 0. 160 108. 46+8. 02¢ 263.90+31. 75b 365. 65+64. 68a P i (2T VS

B5 LR R 1. 500 198.93+5.98b 372.34+14.81a 378.50+17. 73a IREE S BRI
B6 LR BT 1. 400 49.90+11.01a 52.095. 89a 56.07+4.05a B B4 Sk
B7 LIRF TR / 3. 66+0. 87b 12.91+1. 26a 4.48%2.71b BEAE ORFIIEAT , BUR S
BS LA Mg 0. 650 455.83x15. 58¢ 667.93+52.32h 846. 69+43. 09a IS LA

B9 IR .1 / 6.95+1.41b - 14.06+9. 19a W IR

B10 TR 0.020 64. 07=14. 60a 61.84=17. 50a 66. 60+8. 09a TR A, AT
B11 SR LT 0.003 4.56+4. 56a 1. 400. 56a - TR, FIRAE

B12 CR T 0.014 364.09+16. 71b 537.00+31. 85a 499. 07+39. 00a IR REREA T AR
B13 BRER 2T 0. 160 34.92+6. 72a 28.84+2. 53a 27.67+3.25a BB

B14 R 2. g 0. 005 693. 46+2. 06b 699. 31+24. 06b 1.309. 33£57. 61a AR A, Bk
B15 %% 0.200 1980.39+95.76a 2 097.92+79. 04a 928. 00+47. 16b JR WA, &7 325 A I A
B16 SR TP g 0. 200 6.90+0. 95a - - SR E AT S
B17 A T2 TR £ g 2.000 10. 05+5. 14a 5.20+0. 25a 8.45+4. 54a /

B18 FEARR 2 R 1. 500 2.410.75a 1. 14£0. 52b - JIR A, JES R , 7K Rk
B19 FRRN i / 4.04+0. 88a - - /

B20 TR TR / 2.95+0.22a - 1. 89=+0. 88b /

B21 R S T Mg 0.125 44.35+5. 67a 44.06+5. 43a 46.79+6. 37a &, RE

B22 F-FR 2.8 / 17.21£0. 85a - - WA R

B23 4R H i / 3.49+0. 33a - 1.51+0.37b /

B24 LR R IR 0. 300 22.19+3.32a 19.48+1.76a 17.92+0. 82a /
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No. Content /(mgeL™) Content/(pg-L7") Volatile description
cQ JZ Jjc
B25 CL R 5 I i / - 11.77+1.99a - /
B26 Ok -2- 2K 2.1k / 4.25+0.03a 2.09=0. 85h - BEERT RS
Eﬁfzti 4292.94x108.15b  5012.62224.05a 5 013.28=146. 55a
C1 TR 2.500 11.34%1. 81a 10. 760. 39a 9.08+0. 87a e TS
2 5T 2.300 8.92+0. 75a 8.25+4. 10a 5.30+1.20a JIg 15wk
C3 2-HIT R 0. 050 35.60=1. 35a - - T , R R A AR
c4 2-HRC R / - 34.81+6.93a 16.21+0. 12b /
c5 B / 4.15+1.42a - 2.59+1.01a MR R,
C6 4R 1. 000 106. 78+27. 04a - 55.50+25. 14b N TRVSISL LTS
c7 9-BE IR 0. 100 58.87+27. 02a - - EEILS
c8 3-FRHE AR / 2.53+0. 24a - 1. 87+0. 40b /
ffz‘ii 228. 18+47. 50a 53.81£10. 70b 90. 55+24. 08b
D1 iy 0. 025 24.03+3. 45¢ 55.86+4.51a 32.65+4.21b A BUIRIR
D2 g 0. 040 40. 40+6. 12¢ 116. 36+7. 48a 83. 1127. 06b FH, THIE M
D3 g 0.030 10. 45£2. 02b 55.41+10. 52a 43.96+7. 34a FrgEk Bt B R S
D4 T i 0. 460 12.93+1. 76b 19. 44+3. 65a 13. 65+0. 82b ETIE RO | B 2 A
D5 REAERE 0. 400 - 2.78+1.45a - BT
D6 T BT R 0. 060 1. 41+0. 32¢ 3.40+0. 74a 2. 66x0. 62b B RIR RAE®R
D7 e R 0. 700 - 2.52x1.19b 3.65+0.71a B R TRk
Tﬁﬁiis 89.21+11. 68¢ 255.77+15. 69a 179. 67+16. 33b
El EE 0.010 2.50£0. 63a 3.190. 30a 1.73+1.49a N0k , R AR IR
E2 TR / - 9.99+4. 30a 4.20+0. 48b HATHEY R, WAk
Toiﬁ E&ﬁ?ﬁidg 2.50£0. 63b 13. 18+4. 34a 5.93x1.58b
TE =" FORARAGM BNZ T 5 /7 R ARA B BIAR TR,
Note: ‘ =’ indicates that the aroma compound was not detected. ‘ /” indicates that no relevant data were available.

1009% , B3k 2 A ZE 70 RE FE A S e i B4 4 3 4 72
5ot 3 AT R IR (AR SSEE(REAERY) (1-
Bl (55 A R, A A1) O R (FE A, BOE
WR) SFYIRAE PCLIE~F 5 _E A 0By, RIS e 1 4
A AE AR ; TR © TR (KR AT, BLR SR
WR) TR (IR ) (T AR (Wi IR) 24 (e PCI
T b A o RIS e 1 R 5 G 7 R LA R
KR AR SRFAE s R (IR 98, R IR ) L INTIR & T
(HERE) TROEE (RRE,REF) T (8
) WA PC2 IE~F Al 1 A5 o0 v, B 28 Sk
T IR A AL SRR REAE 28R £ T (I 17 IR

EPIERIEEAR)  LPRAETR (BRI ) FY A PC2
Ah AT o, RIS BT A R I R DL RIR
TRIGIRARRAE, IR 4 TR0, 3 FPIZ it 120 b RS A
PAFSRFIE AT 7E 2 A o B AR AF M X 43, 353 R
PR, JZ 1 JC WHE I SRIEARAL, 39 7E PCL IE2E
A R A4, DRI HO AR I A8 B fiE 58 40, 91 AL JC
TE PC2 IEPi BAS 20 = T JZ, BV JC TR A vy 7K R
VA SEEAE SR o B L, CQ 43 i 7 PC1 5 PC2
PR B 2 Bl DX, 327 DX e 2 1 1 B ASORRAE S B T I LA
TR R
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Fig.3 Principal Component factor loading
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Effect of Different Maceration Process on Aroma Quality of
Italian Riesling Dry White Wine
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Abstract:In order to improve the aroma quality of ltalian Riesling dry white wine, the volatile aroma compounds in
fermented wine samples treated by maceration processes(JZ) and maceration combined with clarification processes(JC)
respectively were detected by HS-SPME/GC-MS in comparison with the fermentation process of clarified juice(CQ). The
results showed that maceration treatment could significantly increase the content of aroma compounds in wine. Compared
with the control, JZ and JC treatments had significant effects on the content of aroma compounds (P <0.05), the
concentration of terpenes in wine treated by JZ and JC increased by 1. 86 and 1. 01 times respectively, and the contents
of alcohol and ester compounds in wine treated by JC were up to 4 799. 38 pg-L™" and 5 013.28 pg- L™ respectively.
Principal component analysis combined with sensory evaluation showed that JZ and JC treatments led to the flower
fragrance characteristics of wine samples similar, and the aroma of tropical fruits and bouquet characteristics of wine
samples treated by JC were more obvious. Compared with CQ treatment, the wine samples treated by JC had elegant,
pure aroma and balanced taste. Comprehensive analysis showed that maceration combined with clarification process (JC)
was more conducive to the improvement of aroma quality of Italian Riesling dry white wine in Hexi region of Gansu
Province, The research results can provide the technical support for aroma enhancement fermentation technology of dry
white wine.

Keywords : maceration, aroma compound, Italian Riesling, dry white wine





