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Analysis of characteristics and differences between commercial Marselan wines
from three Chinese origins based on of intelligent sensory and GC/MS

WANG Yue', GE Qian®* ¥, ZHANG Jing®, MA Tingting® , FANG Yulin', LT Caihong® ™, SUN Xiangyu!'

1 (College of Enology, Northwest A&F University, Yangling 712100, China)

2 (Ningxia Institute of Agricultural Products Quality Standards and Testing Technology, Yinchuan 750002, Yinchuan, China)

3 (College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract To improve the understanding of the sensory characteristics of Marselan wines from different regions in China,
intelligent sensory characteristics of commercial Marselan wines from three regions{Hebei, Ningxia and Shandong) in China
were analyzed and compared using e-nose and e-eye, and quantitative analysis of volatile compound components was
conducted by headspace solid-phase microextraction gas chromatography/mass. The results showed that the b° values of
Marselan wines in Hebei are significantly higher than those in other regions, and Ningxia had the highest o values and the
lowest L° values. Marselan wines in general showed an aging phenomenon of increasing yellow tones (b" values) and
brightness (L° values) with ageing. E-nose response value radar map profiles of different regions have the same
characteristics, with sensor 82 showing the highest response value and S1 the lowest response value. The profile of Hebei
region was most clearly distinguished from Shandong. A total of 100 volatile compounds are detected in the Marselan
samples, mainly esters and alcohols. fi-damascenone and ethyl caprate are the volatiles with the highest calculated odor
activity valu'es. Floral, sweet and fruity aromas are the main aroma characteristics in the Marselan wines from the three

PR E M 2023-06-02

Bauid. EHEABREFEEE 32260628): THRKAGERE BB EFESQ021AACO2023: 2022AAC03437) ¢ PBEVS & 8 o @ -5l
(2022ZDLNY04: 2022NY-039) . BR7E 3 BHL & A A RSB (20210203)

B fr: EAR 0L F

[ ) 2023-00-15 14:34:33 Rs ¥ ikl hitpsdink.enkinevurlid/1 1.1802.TS.20230915.0903.001



2 frdh 5 R BTl

regions, Linear discriminant analysis based on volatile compounds content showed a clear distinction between regions,
Key words Marselan; commercial wine; e-nose; aroma; intelligent sensory

BEREETRREMEEHMI Sy, TR & YR ZaE". i
Tl TR. MIMaE P, REREHERENGRIERZ Y. WALLISCH %5
DELAHUNTY eI o RS T RE SERAERE T A2 RBEFERR. FLERE o
FEMEFEEARSEN. AN THSEREGSN S, MEEH T2, PR R e bR
HHRER A NRERERN T AL

HEHE - FAFEREERAEMTES, RERTEMEZNERERA +0EE, B TH
HINAFER TSN AR SR EE, 3TN0 S R E R S 2R B
7. AN LERE VR I8 5 2 th 2850 =5 8 0047 b G olb A G 3k T 306 b SR 0 5 VF 25 596 3 8 &5 119 1 R B R A
FATEME0, RIPFAREFHMIREPREREEXLEENMEM. Bk, A\TEREFHEEIMrTEERME
i, EMtEGE . PRI FOAE S MR RE AL esh, A TDEESITERHATET S, Siphiga
B R, R TEE PR R S T 5 R IR T o) A R ] T SR R R

SET Pty v, PO B O T T 9 R O A 2 0 T i e R 1 R R A [ R
Bz B EMX s RAEER Y. ETHMAEE, A FERNTR{EBSSEBE-ENES. ©
T8 (enoses) M H A2 X R B H B METHM, 58X ED %M Cpattern recognition
software) &5 &, AR R FSIEEL TH P RAgoR T X o B FE A S B
SENB, SRR 5 i3 R EOKk B T AL s e R s e e kM, i H A T H
RAFHEE RN, SFFUSELEN, RERNUISX 450, ZEaMEm. fFREE
T CIE Lab A Prf@ia g f41, Haqblirmk A1 R, v A X 4 % %0 0 8 e e "2, B
ez b, B PR e EE R AR o] AR R R W SR A, RO E G — R (8] Py 3
I T A i

DEZEEWhEEABEAMRESES LM —, EhEMEMNE. SRS hEEZ S, PEC
AHAH R EMAESE AR NNERY, A RS EEHEENBEEMAEZ MR
GC/MS ERES& N TECE ST ik, A F R & S A2 Rl 02, B a0 miiis
T 200 1 B 2 R R A M L S A B s R HE AR . (B o A (R X B S R A R
BEMNIENHAEGAFEE.

A ST LA E 3 AR IR B B 2 T R AL, R T BN RN ) R 2 A R
RCERENEE AT T A S EeE, (R B SR A TR [ A R B - BB R W BX B (headspace solid-phase
microextraction gas chromatography/mass, HS-SPME-GC/MS ) J7 ik & 8 & % 16 & ¥ ple o0 4T 2 & 4
Ao Mt S B S A G T A B E R E AR A RIS SR AL, &S ER A B 41 (linear discriminant
analysis, LDA) 5345 70 b FBL, DU S0 30 6 op [ AN [ i (X 55 0 22 I R PR A 3R .
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1.1 5

B BHELSBEAWEEMAMEATE 3 MK TS, FEEFEAERX. LESE) . W
fa Bk 1 .

FTRMLE. THRLRE. 2-FETRAME. #REIEESRHES, #E Sigma-Aldrich 27 ; By
Ao Hraidb 5, BER P B Bt A PR A .



EHE BT E BTN GCO/MS B [ == X 3 0 R e RS S S R i 3

A1 R o A A

Table | Basic information of Marselan wine samples

H i S # i e iy I 4 B Faid e
HI T L2 2019 14.5 Ak
H2 T4 B 2017 13.9 ardk
H3 T4 ng= - 14.5 m
H4 T BEs 2019 14.0 O o
HS T CF: 2017 14.4 Ik
H6 T g 2017 14.5 R
H7 Fi L 2018 14.7 e
HS TLF oE2 2019 14.7 #idk
HY T g 2019 145 ik
HI0 T4 ogx 2019 14.6 s
HII 41 g 2018 14.1 Tk
H12 T CF 2019 146 ik
HI3 T LEe 2020 14.5 b
Hi4 Fir B 2019 13.5 ik
HIS T4 o 3] 2018 12.8 Ak
HI6 T LEe 2013 14.5 b

HI7 T4 Oh 2015 14.5 dk
NI& T Lolf 5 o 2019 14.4 FE
NI9 T g 2019 145 G
N20 T4 g% 2018 15.0 TH
N21 Fir Bk 2019 15.0 TH
N22 TFar LE= 2020 15.0 FH
N23 i gk 2018 16.3 TH
N24 T oLE 2018 14.6 TH
N25 T L 3 2019 15.0 TR
N26 T4 [ 201% 14.7 U
N27 T4 g 2019 . TH
528 T4 T 2019 14.3 i #
529 T4 L F: 2019 14.6 %
s30 T4 gk 2014 14.0 1Tk
831 T = 2019 154 Ui %R
s32 FaL g2 2020 - i %R
833 & L 2019 135 IES

1.2 (NEBB5RE

WI100 £LiEE i, b EBEASRMAERAS: PEN 3 &, BE Airsense Analytics 2
Al GC2030-TQ8050 NX = B P#iAr M S M il M BEA . HAREAF: InertCap WAX it
i H (60 mx0.25 mm, 0.25 um) , HABEAE,; AOC-6000 =& — M2 EMMER [ahdred, H
RBEAA.
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1.3 SLW75iE

1.3.1 BFIRSHT

R 045 um FERILIES, FH WI00 £0 8 &5 Hr 0 e B Y CIE Sl m S48 (L.
a's b*. C'. R°FIAE) . #fE—=3 7.
1.3.2 BFESHT

FEmER B TAKRRE 100 £, 5HL S mL MEERAFE T 20 mL fEMIES T 25 °CF-F# 10 min /5
faill. {#/H PEN 3 e 8% 5 5 25 R 0 B SRS IE 3T A, A28 LAN P, ffEfEek.
FL T BRI 4% Ui 300 mL/min, KSR 60 s, JEBERE 30 s. BT AT RE S 4L R 2SR AEAE 60 s Y
EBP M, EECT AR BtmRER T A SRR 10 K. BFRSARBERNE 2 f
o

F2 PENI ML 7 5 2
Tahle 2 Sensitive substances information of PEN3 electronic nose sensors

o 3 e PEfEA
51 wIC R FF IR, AR
s2 WSS RN, A E A A
83 wic A R L,
54 Was e S
85 WsC HEEER L. 0 ARl e
86 WIS e B B S
s7 WIW e g 44 8 o i
S8 W2s AR, ARME A
59 WIW A, AL S oL
S10 W3S AR R i

133 ERMEHENSF

FH GC2030-TQ8050 NX — PO B A e i S BCA AL, Bl InertCap WAX 14 fh il
(60 mx0.25 mm, 0.25 pm) Al AOC-6000 = {5 T5 % [ A1 A< B E 3l 34 88 2 17 10022 - o A1 A ik
(head space-solid phase micro extraction, HS-SPME) fiill, FikZHE S EMEaHr: BUEMLE
Be(C6 ~ C32yMtnifE, KM Kovats EWlE 1 BT H o B R BT IR Y. 5 1 20 B ik 48 ot 470 o {0 B 1
6. PREEIEE. BEFELLRE NIST 14 8 EREIAT, 46K UEIRE R & IE s Rt — PRk, &
mAr: FanlEm S YA R E BT SV E R, R REMRETEL 4-HE- 1-
RN, AT .

[MGEE A (odor activity value, OAV) ARl 5 2 i 3% % 0%t S 9 B B 5 MR o 4 i g sk
ERMEERE. AR 0OAVZ] [ VOCs &0 HEXS e B2 B 1R I 75 a4, B exs
OAV=1 FIH B EAT 7 S VEANR 73 fr -

1.4 #iEghE

F M Excel 16.54 #EAT ¥R %A 54 #7. SPSS 26.0 (IBM, Armonk, NY, USA)HEAT 28 1450 5l 43 #r
(linear discriminant analysis, LDA) HISE[KZ 77 Z 781 (A one-way analysis of variance, ANOVA) ,
HiiH i K Al Duncan's multiple range tests (P<0.05). f#fl Graphpad Prism 9.3.1 #47E F 2. M
TBtools (https:/github.com/CJ-Chen/TBtools/releases accessed on: 2 September 2021) 5k 15 & E 122
#l. fifi l Adobe Photoshop CC 2019 X Zi ot & {5 = .

2 ERESH

2.1 HEeRERHE
2.1.1 &

L'EARKRTHAEREE, ZERANFGRER. i SE2BEEP LR S30 S (2014 5)
L'ESESE, NEMEHTER N19 SEER (2019 ) # 292 F. X453 W0E 1-a Bl &Ep &
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W, wfLEHPLERTEA S30 BEABEHEWNE TN, HE 1l-a TERAWED, WibX
Eéiﬁ#ifﬂ]fﬁﬂﬁﬁﬂﬂxﬁidx T 77 B2 b DA R S FE RO L RS M R E R . 5T
XA R, Ll AR HE X RE i 3 Fﬁ%ﬂﬁﬁiﬁ:k&’] EER. CHUFRNE - XA A Y
EREFEES VX Z A ER, B TP XA, MR R HM T ER, B
X WP IR bR E AT 7 P8, ik ENES 2R, X 3 4, WERAEEHAEHRXKERY L
B, MTHE L'E&IK AR LEBEKE L'EHM 63.53%. X—4R5 LR HEEMHOERSEERH P
M, H#E 3 HXHiaAEPBER T IES NS eSS ERES TR, o EFRT 4
(i maE, LM, WEE R e, Rz E e Tae . REILEN S29 SHEES (2019
) o HEE, LEBEN S30 KM (2014 F) /ERME, W# JHELNEHEM 1.88 {%. HE 1-a
AT EFEE S30 MAGEEMARES PR, RETERK L'EN=ZKRE, B dEDEES
FHAMX (P<0.05) , ik 51.08. WK BAE&M LMEEH LG REN o H. Flh, =X
fE LMEA o' EVFEnd TR . bMERFREE AR, HAEA, RT3 EH,
RzWMEFRTEGEF. ML Hie SHFH (2013 %) BEmR&M 5" HE, MUK S31 SHR
(2019) Beff AU NE S E N 40.08%. B b fabrfEmal s Eh i EmmE R A E. kX A
AEEMN pE, MLRMX b 5 EEFHAMX (P<0.05) . X— &5 REE R0 0 X D3 22 il
BHEEMEOCHE. EdgRHER 1-b PEEREH, hEthXEBRTP LR E ‘Mﬁﬂj?ﬁﬂl}n
AL B Hh X AR, il R A A G . AW A Chroma (C°) U3 T 50 0 WA 72 AL Bl & Al R .
i HS SEEH (2017 ) BEEAEREM CHEH, “9REAES L'EANRIE « M S30 ?#uu
(2014 4F) C{HAY 1.55 5. X BN/, TEHMX CHEEZS FHMHMX (P<0.05) . BFEM A°
RETHEMESE, MTAEERENS, CEABAT 0~90°, FhaEATEPY, 86
WP, Rz LaOf. S30 M AGESM AE, HI3 BAREM rPE. X{CFE HI3
FEeE ) T, oo S30 M FRAM. mE 1-b BERETUENNE B SMXES P EE
SFATE 20°~35°F0 N, Hih X AHRERN Ao, WAbEKEAEREN rPEE S5 TRIBX ZE 5
N, I ~éf%5%? 3RFRM—H. AERETEZE, HEUREENBENE=ZGETHENLS (4§
5‘3 L'y o' b") BSIEEMEEATTFSRM ZHMMLEGES. FRkA TER N27 S 5AF N25
*?nnﬁgﬁj.&ﬁ”{ﬁm%ﬁ}\ MK s, Wb ARMA EEEER K.

M 4 Al {5, 2013, 2014 A1 2015 £ S B 206 LE8E, Btz s LMEREFEGEERES
HE, £ EMN CHELEERE THUMER. BEQRREECEIER b EM S FLL I 54 i H 5
B Ae BRI T A AR R R 4 B, AFESEG RSB SR EERE S AMEEARERH T
EEMBEN b ETEE L, H 2017 E6 4. WAFEMEAAFEMGOTEMN b 250
g, EAMKIEARBIE T FRAE (E 1-e) . Btz A, R A E X EEEE A b{E A
AXER, Z0REEH TbXZMBIAELERESR. J_Jdiﬁfhnérj GRS, FEHiEEMN
2014 FRER LSS . o @EE, 2013 E45 iR E. & ETE, 3B LW A6 ZhESH
PRl (ED B (LME) MiEE, HaOEiE (SE) BmREEEa B ERE B
B S 4 HL A .

BT 3B ALEEMABEENASEN LDA FH rmAnsid g, e LDl mEHN
T1.1%. SRER, 3 MK S EG X T EENES, bR EESM4E LD2
B IE [ 34y, T E X RS E B4 LDI f LD2 M b, HEMBK W EESHE LD EHE
(HE 1-¢) - BA[FMX FF S22 8401 3% A E W0 X 4 F . CARE— 3RS B 2 & P O O B i
Tt EARENEE, HLEERARMBEEEROE ZROER. Bk, 7T Ei 7 XKE
g, KR HUE N B R SIS IS AR T T BT T B4R LDA, W 1-d B, HiX
LDA %R ExR, FEMEZEAEEXHHF. FRggFEiEE, F—mXOSE 2 fElrEsa
FRAE b e i e (X 2 ] B AT 8= 2R,
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Table 3 Color parameters of Marselan commercial wines from different regions

Halx L a B c h° E IR iy
e 17 38 18£0.09° 50.41:0.00" 27.35+0.07 57.50:0.03" 26.32:0.05 18.03+0.01¢ &
FE (10 20, 10:0.02¢ 51.08+0.01° 26.37+0,04" 57.57=0.00° 25 440,030 21.79+0.01" )
W# (6 45, 800,04 46.08+0.03¢ 21.1940.05¢ 51.22+0.01¢ 23.83=0.08¢ 25.39+0,02* &

b 1855 A RRE R, B A AR A RAEREEER (P<05) CFRED .
Fd A A B B2 O O 2
Table 4 Color parameters of Marselan commercial wines from different vintages
{5 iy a b (e I AL i A

2003 1) 39.89+0.02h 50.3140.02e 33.9640.05a 60.71+0.02a 30.5440.00b 154040031 [

2014 1) 63.79+0.02a 28410.01g 27.760.03¢ 39.7320.03g 37.60£0.00a 28.46+0.01h [ ]

2015 (1) ARA6RL0.01c 504340024 26.8540.04d 57.14:0.01¢ 26, 1020004 F3.8440.01a .

2007 (3) 33.10+0.19g 51.22+0.14b 29.90+0.11b 59.35+0.18b 27.67+0.09¢c 16.52=0.11d [52]

2018 (7) 351440020 49 9340031 266940 04e 56.65+0.01e 261740 00d 13.9740.01g .

2009 (162 35.6640.07e 50.6720.02¢ 25.6920.06F 56.94:10.00d 24.95£0.07e 21.560.01c .

020 04 36.8040.04d 51.4240.04a 17.4340.04g 543440021 1 8.09:40.001 16.1740.02e .

(a)
(b)
16
36 38 40 42 44 46 48 50 52
ai‘
(€) 4 |1 (d) 9 o (&)= .
RErT - ", e ' o Wi .
g % " :
2 w . -
o B .4 L " =
3 1 3 ot i "I “
o » ’:l] 4 &
; 1 ] 1 : T = v ™ o
L .1% ey MR JeEE JEE MY MR M4 =D

a-E 5

#

B 1 e & R Al R o B

Fig. 1 Characterization and analysis of Color parameters
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Hyan B2 HEEESE R TaENstr. 33 MEE2HEEEMM=HXHTF8
AL AR N (AR B 2-a, B 2-b B, BEMT S, B TEAEE S2 f D3 22 0 & A0 w5 8 B
e RIS 82 kA5 0 A2 A el el 1971 22 B R I AR AR, mRIE ST E N2T B £ e R B
(3T AL Y H L OBE Fhma B A Y 3.35 . TR M D R4 B AR S2 w19 R B A M X, o 197 S IR 2
Ly AR B X . Ml K i) g 97 8 g /S (1) AR IR AR R SO AR IR, o R B v M X 29 R I I B X 1 1.000 1
5, JLITHZ. B S2 #b, mR{HE A LR 3 S7. S6 M S8, kEi[dkiy HS . THEH
N27 S S FNRALH HIS S FE 8 4 5 e B s RS . M R{E SR A2 A5 a3 S, kB mdkhy
HS8 FF 5 e S S AR RO FE S, R B ol 2R A 12 4 T 28 e 5 i e (IR 3 (X

B 2-e #FF S S0 B SE B AT, B TR BT S R e R R R R AR BL, A R
th H A RS A e B . B, N27 SRS HE ) S2 F0 Se m A, {HAEE A R IRH
S3 f1 S5 LRI mINI{H . H15 SH ALY S4 1 S8 AR B ma M {H & . H11 5840 S1. S3 fl S5 {4 R8s
el 7 (Bt 8, (EL S7 A% R 8% g 157 {7 40 AR S Rl . H8 BES B BEnY S7 Lmawi Ry, (2 S1 {4
000 7 {E P B A o AN R b D e Wt % BB T, kXS L ARK & AHE (B 20 o LR
(X S4 F1 S6 & @A N AT Af ., Mt A S1. S2. S3. S5. S8 A1 S10 1%k 45 ma i {i S th [X
B, 1H S6. S7 Al SO M A Hu X m i E . B 2-c fIPE 2-d A4 Bl T S8 22 iSRS AT X d
AL R AR B AT 9 LDA, b LD1 SR E 2 N 66.3%F0 86.0%. hFESLT) LDA #3, [/
Mo DX BE i TR &, R R EENHAAE LD 1 LD2 f9fJym b, M T Ll H 4 P X B EE &
XA4TF. HY F#RgiasEP X oFuie, X ZEAEHEAR S (8 20 . REnk, X
Z I8 LDA 48 09 2 7 1 Hil X 22 (8]l i g 1 45 4iF T 2 34 BT (X 4 .

" —Mit
e —E

—

(a)

[ﬂ} LD (66.3%)
B ® Wk
78 s cog
m il
F e
s
?U
F 15
=
2 o
= A ”ﬂ?‘hﬂ“
28
sa &5
t |
{ Dl il
T . 5 1w 15w
PP
EFEEEEIIIE i s
LY

a-F PR A T R (A B s b X R R F B oo TR R L AR B ) LDA: d-8 T X f B R A LDA: e-HE R
o, 7 g 7 T G P e b 8 R IO A

B2 BT e A o T SR R A BT

Fig. 2 Characterization and analysis of e-nose based on response value
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3K T D E S W E P LRI 100 RRERMEAY, W 1 BTR. BRI B R
LS ZER, SLEME 45 FhEEE, HUOEREZE (300 . EEE (6) . TR (6) . B (5) ., Wk
HK(5) BB (3) . HE 3 HEEAHE, Wb XKENE 91 MERMELREY, HRETERHKX
(88 Fh) . R AL KRB 4 R A2 (83 B o SHXILE MR MEMIES 73 M. 4
38 FhEEAE. 23 PREZM S FRERZSRILfR L . b, Bk TR ER AN S0 2 WS b X S ] R
Flr¥ it OAV EE PR (ZHX OAV “FI{E=10) . OAV=1 ¥ # A it F S
e 3 8 EiemBY, Hk, pB-KROMGEME AR M B E NS ENEEEREEEY.
B- KO IER 2 —F C-13 MR EATEY, EEEETHE PSS ENED. - XIS HEER
b AEMEES, DCERESEBMRMEN, X076 Q7 27 2 0 K #7008 0T g £
FliZY A T EFS MR PE . HE SCHR P B R BT e S SR A AR SRR AEDS, A
TR SE L AT 10 CUER A RE M R, AE S IMBP S8R (14 5 AR, BT RR I B )4 R
b, ZHIXEHMKMAMERERE., TEMXKSEOEREYREERES (5 #) , K| —8
CTEA OAV=] MR WAL R RMEYIR A 4 fh, &—fF OAV =] MIEEMEWIR (2-
HETHAE . FENOREEN 2 FEEEYT S OAV {H=] Y. X 5HE 3-b PET AR
KO E 2 EIE RS EEN LDA Bon i AR 5% i X B W X o e i —8 . (L%
MXAESEESHATE=Z2R, mMTENEESNGTHE LR, M SE2fMEES4T
LDI BEH M . 5 BT A 1RERETH LDA AE, ETHEREYREEN LDA Bl T =M
Z W BESAHMFEWHELES. S0, ETHXEZDSEHTHHN LDA X4 1R E AR
X BHH 0 X o B R HE 5 .

B 3c 87 T SR SRS EAm, BEMERE =X hERESIERA.
MAAMTFENAEEDR SR O EESEEZR (P>005) . —HRXERSEZAHAREER
(P<0.05) , HTHESEESERFNMX. SEELROLEEDR, Mt XEEEAEDRS
ERESTEAFARE, TTrEMLARESEZALEZFER (P>0.05) . BT SRR AR
F. MAEABEEREYFES, #MeTEMANERLANRbEYRATFEEMEFHELAL v HA
. HPBEEAFELE B P SEEMMEERY, TEEMNIEME ARG EXPEERIK. BT
HE EAEE, NRAEHR XM EFEEER. WX OB R RS EERTHE
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X 7E %% 10 SRR AE s 1 %85 .

S X b SRS (>1 000 pg/L) MELAMYE X ELEENE, 5 2R28E. ¥R
Og. BEIEE —ZBH. AN, MM, FIMABNEARAR. BB ERE=
i X Th 355 > % %5 o B K M R MR E T (OAV>1) , WTRESTET Pk R FIFIE . SONG
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