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FOOD AND FERMENTATION INDUSTRIES |
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Thermo Fisher 2\ #); HP-5SMS £ 3% E 4 % 4 3% 4¢
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50/30 wm DVB/CAR/PDMS [# 3 2% B 4 B Sk | 26
[ Supelco 2 Al s HH Z 41 % b 0 46 3 K i B, V00 B
WL 24 BR N 7] HPX-250 A= A 55 35 46, | i3 BR ok 15
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IR By A BRS 7] s FA1204 L TS % K7, KR D
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E 7 R R T R I VL A R R R ARE ) W
0.1 g/L £ W6 B2 41 b7 1k Ak, 30 min Ji5 43 51 in A
30 mg/L SHCHE, 15 CHEfE 12 ~ 15 h, (2) W B
18« FH DR 8 R S T 5 VR R 200 g/ L, T A R 1A
BRI IE R 7.5 g/L, (3) R WAL BELE (Y
MR 0.2 o/L, BAREIEERINA 10 f51&FH
B Z& K, T 37 CHEIR K 88 T I% AL 25 min, SR 5 £
ARBERER P S), (4) F R M KR R
18 °C,BF 24 h i 1 YU E A E (A X ), 24
LU E M 2 WS FEAS AL I, 32k T4 O, Al RE R TR R
R R A R HEAT R Ay B, (5) S R I 51
BRI, A 0.1 /L £ W B3 FR B, % £ b 3 3 17
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0.25 mm,0.25 pm) ; FHR )T :40 CLEHF S min, DL
4 C/min FHEZE 120 C, A %F 2 min, FF L1 7 C/min
TR ZE 240 °C, £ 4 5 min; AN AR, WA
1 mL/min; #EFE IR B/ 250 °C ;M0 & .1 mL/min,
i, 43 i 20 mL/min,

TR 2% 4. L T HL B R (electron ionization, EI) |
HLFBE R 70 eV B T IR IR 250 °C ;G M2 iR % .
250 °C ;R ARG m/z 33 ~ 350, 3% 71 4E 3R i} ] 2
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AR BN W T kS A R AR R
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BB AR L, g/ s A, 2- S PR U I B
1.3.5 XEELHEYH RN

2 R AEME IE ST 5 vk R AR X AR T B
(relative odor activity value, ROAV) ¥ £ 7 S 4
XA ity B AR KU (9 TTRR B X R o o BT KR A R
)5 & PR B4 1) ROAV S 100, HoAth 4 )it () ROAV
B AR A 23 =K (2) #EAT 15

ROAV ¢, L 100 2
T (2)

X= f (1)

0

K. €, T, 53 5 R AE i b A48 R T B A3 AR
HNRSE R, we/L; C,, AT T, 535 F /R AE dh 52k
A KA 5 P A3 AR R Ko AL BE A, e/ L
1.3.6 RBEIFRNEZRHESH

TEARAE S 225 v, i 20 & 2 adk Lk 15 I AY
2 GV R Ay AT 22 /A, S IR GB/T 15038—
2006 i 2510 A0 3@ FH 4 B 5 ) R A AR I Y Ak
WA A TG R R B R M R AT RO TR T S b o L
£,

F1 ARBENBREIEMNE
Table 1 Criteria for sensory evaluation of

pomegranate wine

WA bR I
B AL 45
5% (57) R AR 2-3
BRARC W RE 0-1
dat el T B, TR 4-5
BWEEGS ) EAEE 2-3
Tl 0~1
FRAE R WA 26 ~30
L BRI, DA E 21 ~25
FH(304) BRI, AR Rk 11~20
FEANL, AWK 0~10
HRRE Sl P Rk 31 ~40
. HE LB, Rk b 4 21~30
RO RN, 8 50k -2
LA 0~10
FUA TR 9 0B | WU 10 4 16 ~20
JERE (20 71) FUA AR 1 S8 R B 1~15
7 R A SRR 0~10

S MR 1 Oy 2, X A0 AR T R AT IR R R
ST, R FBCE PEAN € 1 38 42 B (quantitative de-
scriptive analysis, QDA ) XJ AN [a] T 25 Pl i %) A 1R T AR
P i VPR VEATHT 04l 34 | 0 X AN A5 0 B A URAE
TR IR AT — AL R S5 R R E A ROR
1.4 HiELE

JI IBM SPSS Statistics 26. 0 #E47 12 3 1 Al 3 1 43
3 M (principal component analysis, PCA) , Microsoft of-
fice Excel 2021 #l Origin 2021 #4755 #7 .

2 HER52H

2.1 REBIZXABBEALERNZN

% 2 FIT, 3 i T 25 TR A RS T A A T
WRERNT 4 g/L, 4% B GB/T 15037—2006 ( 5 25 78 )
PALFERRER B T TR 15T & B b A SR
R (8. 19 o/L) 3 & Tk K (7. 76 ¢/L) Hl
R E(7.59 g/ L) A KR, 5 FF Kk Rl B &
P2 IR IR A FH, SRR O B A0 A8 B v 11 4 T 8 7 (4
B ) BRI G I, 50 A R & A RO A
JRCT A7 R 5 A 0, (075 A R IR R AR 3 Al
T TR AR AR B 11 41% ~
11.79% , S5 7T & B b, 4 b & T 570 B % T A0 A
T 11 AR S BRI 30 DM J5 ik VR 32 AF G 5 v, i
AR DR AT R I AN B & T 3t A v e A o 2 Ay
BEIR , g ok A T b B N A P R S Ok
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TR B RE B 0 R K M B & B (409. 16 mg/L) Al
KR (312.58 me/L) A1 RS o I o i Wk 3 38 o T 0
T AT (239.08 mg/L) , 3 %2 K R 3 2540 ot 3 2447
FET 5L B RURD o B RS R 0 R AT 23 B B B R
W E RS iR R — Y
SPF R T AR A R T R R A T E R B
Hol B R SRR S A R R B
R T W o B B 43 i oA 23.28 .19, 21 ¢/, i
FEE T LB (17,54 o/L) , WAF & B A 1R
WIER R IRRWE N 0.59 o/L, B& & TiHit A8
(0.26 g/L) Flaiy B A& BET (0. 31 /L), BIRA% K R 5t
R 3 BN T ABRE A A R E LS,
{H#B < 1.2 g/L, 54 GB/T 15037—2006 ( i % 0§ ) &
Ko 3 Bh T2 MR B A AR I T MR R 143. 66 ~
188.98 mg/L, ] <400 mg/L, 54 GB 15037—2006(
) P E . GB 2760—2014 ( £ 5 4 4> 18 5 b 1
ATl AR AR P o ) B SR b A SO, BT R <
250 mg/L,liF B8 SO, it 8k <50 mg/L,7E 3 Fi .2
T 325 1) A ARG TR, S SO, BT VR B (125, 78 ~ 133,53
mg/L) FF B SO, Ji W i (25.62 ~26.35 mg/L) 1
G EARESK .
2 ABBEMELIER

Table 2 Physicochemical indexes of pomegranate wines

HAL R R IR Wi R W R
W R R/ (g L7 3.19£0.05" 3.48+0.01° 3.68+0.01"
BRRRRKE/ (¢- L") 8.19 +0.12° 7.76 £0.01" 7.59 £0.02"
pH 3.69+0.01° 3.71£0.01° 4.09 £0.02°
LEIKBA A/ % 11.79£0.01°  11.68£0.01°  11.410.02"
BB REEEE/ (mg- L7 239.08 £0.02°  312.58 £0.02"  409.16 +0.01°
BRBBEEKIE/ (g- L") 0.26£0.01" 0.59£0.01° 0.310.01"
TEEYFRKE (g L") 17.54£0.03°  19.21£0.01"  23.28 £0.03"
FEERRKE/ (mg- L) 159.56 £0.02°  143.66£0.01°  188.98 +0.01°
BSO, FREWE/ (mg - L7 125.78 £0.21*  133.53£0.05"  129.02£0.12"
WER SO, FRWE/(mg+ L") 25.98£0.00°  26.35£0.04>  25.62+0.02°

W AR FRERIRN2ZF B E(P<0.05)

22 ABIZHABEBEESASNZMN

TSI PR SR A B AR AR SRR
HS-SPME-GC-MS $ AR WA R 1 K 3 oA 1 1 1) 4
PR S5 #4700 5, 43 A A AR A SR i A A
o HLoan B 31 ( https://kns. cnki. net/kcms/detail/
11.1802. TS.20220812. 1744.013. html) fif 75 , £1 471 M
3 A MR R ARG I 88 AR F M R, AL G 11
Fir BRZE 41 Fh BR2E 9 Bl WE MG 13 Fh REER S 10 A
e 4 Fh, & & 505 5 F AR & 33, 54% |
44.49% 6.03% .9.96% 5. 14% F1 0. 84% , H: H fig
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KPR ERL, Fitfkem, 3 MR T2 RS0 A
HRG v 43 RS T 53 .50 49 B S, B SR
43 5)h 36 925.18 29 172.63 .23 243.72 wg/L, 7] UL
HIH AN AR LR EIMELEEFLLEY
e TR R AT B R T 1) A AR

WE 1R, AR 3 Fl g A8 30 v G
88 Fl A A3, He v A MR R AR A W AT
i, 33 Bk AR v ST T R AR R B A
SRS AT 10 Bl Al FF A B R TR AR T AR AT 1 AR
Wy 6 F, A, I 2 AEAE AR & 3 Rl
R b A SO o3 ) g O B ER R R WA
BEERE W2 6 e, REZHBEL BRI LY
oS A BE R AR AR 3 R A R rh i 2 TG 2
RS ) S5 0 W 2 ) o A A TE AT P R 2

it ‘ ‘ i
1
2 0
N
19 0 ) 33 10
\
7
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1 0

BT AT oA R v R R S ALE WY Venn Bl
Fig.1 Venn diagram of volatile aroma compounds in

pomegranate juice and pomegranate wines
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Fig.2 Various aroma substances in pomegranate juice and

pomegranate wines fermented by different processes
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Ty O ) SR T KUBR R A ) B AR A AL

Yy, i Le Wy ot — R o R R TR I A B AR, 5 —

F8 43 SR T R T 11 SR IR A IR e



F L ATR 3 Pl AR A DU 10 FhEESS ) BT, St
AYFA T T, 5300 e R R W 2-F R TR
2,3- T BE 2- T O B FE D 3T 2 DY i X LB )
Jo AT DA P05 A % B A ) AR R R T AR R eT
DS 0 1) 9-2% 45 -1 - B AN IE i, HAT 5 5 46 RN EL
BLAIRDY Ho OE O B R UR T A R RS, 7 A A
THRE S A A R 2- BN AR A K e I A AR P A
o LA R AT R R, R B R R RS
(4 2 R R A AR, T MR B 13 326.55 pg/L,
U R R WA AR W T R I A R o = e IR, &
Gl ELA R 0 SO, A BE SRR W A A
(R Ve R MR T < 0.3 o/ BF, AT LR g ) 4 T 1Y
SR T R > 0.4 g/L B D) £ 5 0 6 4G T
MECE AR AT MR 3 AR T L
TR 35 P A R G T AT, R SRR BN R
2.2.2 BEHFARSILEK

BB WA R T R R R ) B FH R Y
T, 7 A RS R T, BE B T SR T R A Y AR A R AR
2 B 1 AT, 3 R AR AL AG I 38 iR
KWL, AL HE 7 Fh TR R 24 Bl £ B FR R 7 LA
g, Hrh OB A RZ, A& e, HEREY R
SN 96.69% . LBERR S BERE A IR G T, B
PRl 5 2 £, g , A WF 58 38, £ B R 2 it 38 m ] L3
SERAAT AR A 3 PR RE R W R B £ BERR
SRR (23 850. 3 pg/L), 4 FF R BEWE R Z
(13 235.55 wg/L) iy B2 2 el £ A% (9 155.08 pe/L) .

3 i AR b A AR DU Y 33,29 .24 R R 2R
Ji, Horp T T A AR R 2 R O R B
(24 680.69 peg/L), 7 K & W A W+ & K
(9378.44 ne/L) , HZER B E 3 Fa B b 347
MRSV PR 23 A, QEERR 5 F 5, EEAAHE H HR
LR MR LTR FR TR KRR O T R H TR &
fitt | SRR CERAEAL A W, 3X L2 0 o3 KT A1 8 3G vk il
MRR Wb B A WA RFLAALEF 5 AN-
DREU-SEVILLA %' #f 53 45 R AH B, & B &
Fis' > RS FETR  FLER £ BR B IR F FE S 9 Fh TR
ACAE TG T R W b ) A g 8 BOB SR AR B
WA A RERR S SR A VT & R A AT R
AR TR A, HOR TR B R BRI b R i A
ok B, 3-IR TR SR 2 & I A M b i
A ESINAY BB R KOR T R AL
2.2.3 BEFARSILEK

P BREE 1 AT, 3 o AR A I 8 R R 2

HRWE

VI I8 T R B R e (2 394,66 we/L) LAl
KBEW IR Z (2 251. 31 pg/L) 47 KF A BT 35 i e IR
(1845.96 wg/L) . 7E 3 Fil v 24 BEAG U 21 o AR |
ZER 950 B AN IE O 1R, 31X # 4) Jo Tt 3> A0 A 2L o1
dtr I AN O b I O R S R T A AR R
SELAEAR T TR 5 R BT A AR VT AR B3 A
ARG R IE O RR 1 i R R A R AR
1) 34.61.35.16 34, 84 i, 75 KF & T AT K K 8%
T rp R ARSI B T R, 2 5 5 AT AR D 1 A RRAE
FRERRAAE NS T & W vhoss b B T2 A Al i
FERORE R R TR T R AR TR A AR, BE g
S TR AEK e JEE B LA 1 A 4 il XU 2T L
S A I et B v U2 R A T TR L RN
e A B SR B L A AR R AR G
T RECE o AT b AR, 3 Rh T2 R Y A AT e A
A, I AR B R R
2.2.4 WHEFARSILE

i A G W AR R SRR A B
YA = 1, B AR B K A R AL A
T AH RS A AR R e, A
U 55.30% , 1M AE 3 b AR b A AR, Y
$}0.10% .0.31% .0.33% , 3 Flt 47 F2 T8 wp o A6 0 1y
7 A S Y BT, o O R EE L (S) - () AE I R
I 2 TN R 7 AR T R A G X s g I R R T
AR, AR T & MBAC T 05 B A il B
FE S BEAE 3 FhoA AT v 356 AT L5 T 4 ok vk
A B 28 T A FVECIAG A ol 1A A AT 0 T R A S
2.2.5 BEREFARSTIE

TS T 24S 2 A0 FR DS T S RN 45 1 25 ) o, o S R
WA B BGBA mBER 1A 3 R A
T LRI Y 3 R R T, 43 ) o T % R
FEBEIRTR ok ey B4 ok F A AR AL S R AR T T A
BT AP AR R A AR
R R ARG G | BTG T I A A AR B RS A
2.2.6 BEALRIER

SR Y B 2 ) 5Tk R TR S AR B TE R R
P i T (T R M ST A A AR AR ) AT R
F 1 AL, 3 A AR o A I 3 I 2,4
TURCT IR AE 3 FR A AR S A A A kR
WR oA LA R I AR R R R R e T
TG 2 A | B A RS A L OO
2.3 AEAIZABABENXEESKEYST

K HI ROAV 4317 45 75 S0 B X A 1R T 544 XU
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TR R /NS MR IR R 2 1 4 F S BR AR R
FITRRLGE [ (6 AT 1, S B2 LR AE 3 A R v 1 A X 55
S v, WRLBE 0 D /), DRL T = R 2 T 6T A 4R T 1 XL
AT OB TR, E L E R R AE 3 R A IR h
ROAV ,, =100, 8 H A4 F <A W H ROAV!
24 ROAV =1 B I Bk A AR 1 32 1A JXUBR i
5732 0. 1<SROAV < 1 B A2 W) 5T % 4 48 0 S 44
bR B AT &2 B B4 T 24 ROAV < 0.1 BN
ZW) T AR ) A BR T 3, O R A
12 o HIMFER 2¢( https : //kns. cnki. net/kems/detail/
11.1802. TS.20220812. 1744.013. html) A 1,35 1+ &
TR TPG v G IRUBR A AT 7 B, 4 R 2K B 2- T
LRSI AR O TR F R ORI Sl —
TR ST 5 20K B vh OGS XUBR W B A 8 A, 0 03l ol 4%
OWE2-TWE ORIl AR R IR O BR \3%
MR OB T —BR CERA T /R — R 4 B 2 T v o6
HEXIRYIBTA 1L B, 5300 R e R 2l 2- T
LTRSS INTEE AR OBE FTR OBR 3R O LR
C G AR T KW R B A+ —FR R, 3 Fha
R b 24 BAT B SCHE KUK ) 51 Ry 2K Ol 2- -l O TR
SR A AERR TR R O IR VSR TR A — R 2
B, B AT ) 3 ARG e S ) SR AR A
2.4 PCA

iz Jil IBM SPSS Statistics 26. 0 &b X} 3 Fh 41 A0
A LT #EAT PCA S5 18 3 i . DARRAEAE >
1 ARG 3 ARG TP BRI 2 A A H A —
TR A TR K 59, 05% , 5 E WA TR N
40.74% , — 3 Rt I Z5TERE R 99.79% , H AT L)
eI AR B K Z B RE R,

151

Lop

;\3 0.5
;3 HA&M
g o
8 o
= 05t

10t

-15

~1.0 -0.5 0 0.5 1.0 15
PC1(59.05%)
B3 AL A Y PCA B &4 A LRI
A 52k 17 1]

Fig.3 PCA sample distribution map and factor

loading map of pomegranate wine aroma compounds

R 3 AT, 3 AP A BB fE PCA IR 88 T & i
X4y, 18T AT E B A AE PCL RS 1E 3, 0k &

ifE PCL Al PC2 1 f il HLAAR SR UL, 35 T & BT
MTHE W, FYREE, 5 SRS R
LR GETR TR BER TR T —TR L BR KR L
FRERR A I 3 DY T 5 AT, X 26 W R T I R
BB AE R A AL A, R 2 T, A R oG
G R Y FRIE 7 B, Hodh s RO TS — SRR, 2 BN
LRSI ER R O BR TR OBR BT LB —
1% TG U6 BH I T & T L AT A AR Y 1 A o SRR
fiE . AP KR BRI AL T55 2R, 55 Dl K LB 2-
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Fig.4 QDA of sense characteristics of pomegranate wines
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Effect of different fermentation processes on aroma quality of pomegranate wine
LI Tao,LI Yunzhe, FENG Hanjie, YANG Mei,SHI Heyun,ZHANG Jun"®

(College of Food Science and Bioengineering, Tianjin Agricultural University, Tianjin 300392, China)

ABSTRACT Cele sweet pomegranate was used as raw material, the aroma of pomegranate juice and the wine fermented with clear juice,
seed, and whole fruits were enriched by headspace solid-phase microextraction ( HS-SPME) , and the qualitative and quantitative analysis
was carried out by GC-MS. Additionally, the effects of different fermentation processes on the aroma quality of pomegranate wine were
compared based on the basic physicochemical indexes and sensory evaluation. Results showed that the physical and chemical indexes of
different pomegranate wine samples met the requirements of national standard. The dry extract and total phenol contents of whole fruits
pomegranate wine were high and the differences were significant. The 53, 50, and 49 kinds of aroma compounds were detected in pome-
granate wine fermented with clear juice, seed, and whole fruits, respectively. There were 33 kinds of common components, while 10, 6,
and 6 kinds of unique components in three wine samples, respectively. The total aroma of pomegranate wine fermented with juice was
higher and the difference was significant. Phenylethyl alcohol, 2-nonanol, isoamyl acetate, ethyl lauric acid, ethyl caprylate, ethyl de-
canoate, and ethyl undecanate were the key flavor substances of pomegranate wine, which endowed the wine with strong fruit and floral a-
roma. The results of principal component analysis showed that the aroma styles of pomegranate wine brewed by the three different proces-
ses were significantly different. Pomegranate wine fermented with clear juice was in the same quadrant with five key flavor substances,
isoamyl acetate, ethyl lauric acid, ethyl caprylate, ethyl decanoate, and ethyl undecanate, and had typical aroma characteristics of pome-
granate wine. The sensory evaluation results showed that the fermented pomegranate wine had rich aroma, delicate fruit aroma, good color
and typicality, and high sensory score. Pomegranate wine fermented with seed and whole fruits had high content of total phenols, complex
aroma and the taste was astringent. Pomegranate wine fermented with clear juice has high content of aroma substances with fruity and floral
aromas, is light-bodied and tastes refreshing and better in sensory quality. This study provides a theoretical basis for the fermentation opti-
mization and aroma comparative analysis of pomegranate wine in the future.

Key words pomegranate wine; fermentation process; aroma components; relative odor activity value (ROAV) ; principal component a-

nalysis (PCA) ; sensory evaluation
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MER1 AEATNARIZABABEDEESMSH S E M RKKEER IR

Table S1 Contents and flavor characteristics of aroma components in pomegranate juice and pomegranate wines
fermented by different processes
e W4 s F it/ \ — A S
(pg/L) aiihen RIS F FF R e K it
Al SR By WA, Bk 3000 — 6013.58 £161.86°  8507.27 £220.08*  7361.73 £210.11"
A2 RO USRS 82 — 1846.69 £32.09"  2252.41 +145.56" 1796.47 +22.45°¢
A3 2-HIRT R S S M A RO O — — 1682.36 +6.80° 2486.22 +43.77° 1896. 04 +148.96"
A4 2,3- TR B 7L 120000 — 57.97 £6.67° 14.37 £3.25°¢ 54.91 +6.10"
A5 2-TWE HH 4 ok 0.1 — 4.21£0.35" 5.36 £0.09" 3.61 £0.61°
A6 1F B LS 200 — 17.09 £2.20° 28.93 +3.29" 43.31 +0. 89"
A7 3- M 2 9 et 2o WA W 3N 1000 — 39.16 £2.76° 26.86 +1.69° 31.59 +1.70"
A8 9-Z4 i -1-FF W B — — — 3.39 £1.71° —
A9 2-J B i T — — — — 2.09 £0.28"
A10 1F 2 75 4800 1616.46 +47.37° — 1.74 £0.24" —
All 2-ZH OB WAL T HIK 5000 488.58 +15.98° — — —
Ny 2105.04 9661. 06 13326.55 11189.75
[iiES
LT
Bl LR 5 I e HER 30 — 339.99 +5.78° 241.02 £69.94" 102. 14 +£2.29°
B2 LR 2-FHT EREMEFEETS — — 20.31 £4.26" 13.67 £5.25" 4.37 £0.93°
B3 LR TH SRR 1600 — 5.61 +1.03" — —
B4 LW rEE R 4.68 - 1.33 £0.92° — —
BS VAL A R F — — 3.89£0.71° — —
B6 A BB EFR 9 — 3.09 £0.42° — —
B7 % i WEEHF AF — — 8.88 £1.42° — —
TR
B8 F R 2 et RE 83 — 8279.49 £256.05"  2600.53 +173.36°  3264.27 +181.36"
B9 EMLM Helivk SR 39 — 8199.62 £208.52°  5437.05 £100.57"  2999.76 +38.85°
BI10 FR T W R E 5 — 3065.23 £84.99*  2327.98 £76.45" 850.16 £49.25°¢
B11 R 2T Jig i vk K SR ok 1000 40. 44 +10.20° 2012.97 £118.11*  988.75 £76.00" 663.23 £19.43°
B12 W EE M TR WrERE 2000 — 510.64 +50.22° 176.55 £23.64° 234.99 +10.93"
B13 VA8 YA WHRNT BER 250 — 457.37 £50.55" 558.43 £99.31° 434,78 £2.31°
Bl4 WL Z Tk R R I 50 — 101.19 £19.17" 96.28 +15.85°¢ 133.81 £13.51°
BI5 9- T ARG LT TR 100 - 206.69 +73.68° 73.43 £17.72¢ 106.62 +11.46"
B16 SR £ e A RE MR — 75.43 +£5.16" 614.32 £34.08" 238.96 +17.43" 221.66 +10.29°
B17 M e PEA ok 1500 26.21 £2.10¢ 247.17 £43.31° 485.53 £23.63° 185.29 +4.92°
BIS fi i 2 2 T Y — — 31.51 £18.15° 12.24 £5.37° 5.97 £1.82°
B19 TR A ER  FHE 20 — 23.13 £1.68° 13.80 £3.19" 8.48 +0.55°
B20 7 H R 2 e iz 4 — 15.19 +0.66" 7.25+1.37° 10.31 £0.40°
B21 2-METR NP X 19 — 19.93 +3.68° 6.45 £4.05" 4,02 +£0.46°
B22 KW T EUNLEEE F S 650 — 4.63 +1.07° 7.30 £1.12° 6.46 £0.30"
B23 T A RF 1300 — 32.43 £3.97° 40.17 +5. 64" 19.35 +6.50°
B24 T WFES 0.1 — 4.74 £0.84° 2.66 £0.22" 2.31+0.51"
B25 BN POHE IR, W & 14000 — 20.73 £1.20° — —
B26 PR3 ¥ EHEMES — — 2.16 £0.27° — —
B27 O 27 LT KREEE EEER — — 1.16 £0.08* — —
B28 TZM_ZH KRR 15 — — 148.53 +6.82° —
B29 Wi R 2 ) 7 bk 4 58.99 +6.99° — 9.43+0.75" —
B30 T ik 15 — — 4.23 £0.78° —
B31 3R B i B K R 0 B LA T — — — — 3.61 £0.08"
H AR
B32 R I TR KRR — — 144.46 +21.81° 120.65 +5.56" 42.49 £2.31°
B33 ZER 5 I B Ok — — 135.58 +6.28" 104.50 £12.07" 63.18 £4.38°¢
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A E
i B W% 44 B FA ity : _ BRRE/(pl) H\
(pg/L) ayihin It R AT R R
B34 RS T — — 20.23 £4.85° 13.20 £2.00" 5.91£0.93¢
B35 Gl e B AR A A — — 9.56 +1.29° 9.92 £0.40" 5.27+0.69¢
B36 ifs 2 < B KARE — — 4.64 £0.68° — —
B37 H B 5 B e 7 ok, R — — 132.82 £53.15° 23.85+5.21" —
B38 1 H R W& ew RF 6 — — 3.68 +2.13° —
B39 K#mE-2-ZHC MR W 05 A Ak — 47.02 +4.77° — — —
B40 iR B R B ERAE E — 42.05 +8.84° — — —
B4l 2-(FH a2k ) % W e g XV Rk — 18.62 +3.19° — — —
AN 308.76 24680. 69 13766. 04 9378. 44
[[7ES
cl FW Py e 3L 1354 — 1657.82 £47.66"  1316.17 £175.06° 1520.62 +68.09"
C2 b7 i T ke | A 3k B 1400 — 458.89 +49.77° 368.17 £48.70° 498.57 +11.46"
C3 9-Z IR ik W ok — — 162.28 £9.43* 54.12 £6.05¢ 117.35 +13.63"
C4 EC i NN 6700 2.45+0.73" 84.80 £6.95° 86.14 £8.04° 85.36 £7.51°
c5 A R Jig Witk K Sk itk — 32.62 £5.43° — — —
C6 iRz TR A E 1000 — 30.87 +10.44° — —
c7 TR (LR — — — 14.59 £2.09° —
8 T e I vk 500 — — 6.77 +1.16" 19.06 +0.62°
9 1 %R N RIS 33.4 — — — 10.35 £0.77°
N 35.07 2394. 66 1845.96 2251.31
i 44 2%
D1 T R E R E Y 25 836.46 +197.32° 3.12 £0.53¢ 5.70 £0.33¢ 11.91 +4. 14>
D2 F i 7 ETH 120 — 19.61 £0.67°¢ 66.42 +8.21° 33.07 £0.89"
D3 TEE WA B 100 — 3.34 £0.82° 13.70 +2.03° 9.17 £1.30"
D4 (8)-(-)-FrEs fif 46 10 T IR B S — 280.51 +24.15° 8.33 £0.46° — 9.34 £3.98"
D5 A T A HH 60 6.98 £2.25° 2.34 £1.36" — —
D6 (+)-FriER s 10 — — 3.34£0.92° -
D7 J - A AR SR B AR 70 — — — 12.59 £2.40°
D8 y-HA I A Ry 260 146.58 £22.78" — — —
D9 il it MG AR F — 109.95 +10. 86° — — —
D10 B-A 1T I T — 216.09 +78.64° — — —
D11 - AR B ok 1 400 899.45 +28.36" — — —
D12 - i THEER 330 3483.47 £251.5° — — —
D13 4T I i 5 4597.94 +503.7* — — —
Nt 10577.43 36.74 89.16 76.08
S K
El TR iR 100 384.48 +26.50° 1.99 +0.93" 1.18 £1.03" 1.83 £0.48"
E2 B R A7 A 10 163.93 £7.93° 7.61 +0.85" 3.39 £0.58¢ 5.49 £0.49°
E3 HY 3 B 7 T R KRER — 21.57 £10.97° — — 13.15 +1.08"
E4 2-F KA AE IR R 2 B — 53.14 £6.25° — — —
E5 2-3F i S S R i A — 241.93 £36.95° — — —
E6 1 HEANPRE — 4386.89 +161.9° — — —
E7 2-BEE R/ GG — 98.01 £98.01° — — —
E8 2-CL I R KA — 149.66 =11.31° — — —
E9 P A B R R AR 1 16.68 +3.62° — — —
E10 O WwE B 1 8.43 £2.00° — — —
/N 5524.72 9.6 4.57 20.47
g
F1 2,4- T HFE A Tk TR vk 200 — 142.43 +41.91° 140.35 +24.81°¢ 308.56 +137.39°
F2 HEESH HeE EEE — — — — 6.60 £0.43°
F3 B A5 A RSO — — — — 12.51 £0.49°
F4  4-ZAR3E2- P H AT G THEMERMES — 297.02 +14.97° — — —
AN 297.02 142.43 140.35 327.67
Mt 18848. 04 36925. 18 29172.63 23243.72
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WR2 =ZMARIZEABARBEZELERSH ROAV

Table S2 ROAYV of volatile components in pomegranate wines fermented by three different processes

o X ROAV
e P W R WH R Wl R W
1 S mE 0.33 0.61 1.44
2 KL E 3.67 5.9 12.88
3 2-T- i 6.87 11.51 21.23
4 IF B B 0.01 0.03 0.13
5 3 - F B 35 T B 0.01 0.01 0.02
6 1R 5 R 1.85 1.73 2
7 LR TR 0.05 — —
8 LR M TR 0.06 — _
9 AR 2B 16.27 6.73 23.13
10 B4R 4T 34.29 29.95 45.23
11 ¥ TR 100 100 100
12 TR R £ B 0.33 0.21 0.39
13 T 58 R £ TR 0.04 0.02 0.07
14 LR T 0.3 0.48 1.02
15 AR 2 TR 0.33 0.41 1.57
16 9-T BRI TR £ R 0.34 0.16 0.63
17 MR Z Mg 0.03 0.07 0.07
18 T 0.19 0.15 0.25
19 NN 0.62 0.39 1.52
20 2-WETm] 0.17 0.07 0.12
21 KWW — — 0.01
22 T 4B — 0.01 0.01
23 +— 2 W 7.73 5.71 13.59
24 T MR Z M — 2.13 —
25 I 2 2 T — 0.51 —
26 RTRLER — 0.06 —
27 &2 H g — 0.13 —
28 F 0.2 0.21 0.66
29 SR 0.05 0.06 0.21
30 EC — — 0.01
31 H kR 0.01 — —
32 N — — 0.02
33 1E SR — — 0.18
34 5 1 0.02 0.05 0.28
35 /NITNIES 0.03 0.12 0.16
36 B 0.01 0.03 0.05
37 T it 3 T R 0.01 — —
38 (+) PPk — 0.07 —
39 Sz 2R AR AU — — 0.11
40 T — — 0.01
41 Sy 3 0.12 0.07 0.32
42 2,4-TRUT B R 0.12 0.15 0.91
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