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Studies on Wine Identification Base on Quadrupole/Electrostatic Field Orbitrap High Resolution
Mass Spectrum
MI Jie-bo', WANG Fei', ZHAO Kong—xiang', LIU Yang', CHANG Chun-yan', ZHENG Wen-jie’
(1. Animals, Plants and Food Inspection Center of Tianjin Custom, Tianjin 300461, China;
2. College of Life Sciences, Tianjin Normal University, Tianjin 300387, China)

Abstract: A method to detect 13 polyphenols in wine and research models of wine identification was established
by high pressure liquid chromatograph—quadrupole/electrostatic field orbitrap high resolution mass spectrometry
and multivariate statistical analysis technology. The samples were extracted with ethyl acetate after acidizing.
The qualitative confirmation was carried out by full scan and target MS2 spectra after separated on a ACQUITY
UPLC BEH Cj; column. An external standard method was used for quantitative analysis. The obtained data were
analyzed by principal component analysis and partial least—squares discriminant analysis based on information
of production area, composition and country. The results showed that 2,5-dihydroxybenzoic acid and vanillic
acid were important indicators to distinguish red wine and white wine, while trans —resveratrol and 2,5 -
dihydroxybenzoic acid were important indicators of different production area. The accuracy of the corresponding
models was 96.2 % and 55.3 %, respectively. It could preliminarily realize the identification of wine quality and
producing area.

Key words: high resolution mass spectrometry; polyphenols; quality; production area; multivariate statistics

analysis

51 A&

R, TR, RIVE,F A T oW BAT/ L G HE & o PR R AR R HIE S AR AR 5 A ,2019, 40
(5):173-178

MI Jiebo, WANG Fei, ZHAO Kongxiang, et al. Studies on Wine Identification Base on Quadrupole/Electrostatic Field Orbi-
trap High Resolution Mass Spectrum[J].Food Research and Development,2019,40(5):173-178

FLATH - 1 57 B W R e SR R TR H (20171K002)
YEHZ I B FER (1978—) , B (B0, W TAEIN , -1, P58 1o - & AT o



B, A IR T v BAT/F 8 R & PR R ROR 0 F] F B A BT R

— 174

854

A 20 tH40 90 AFAUITR, Ay — R RS
A e 7 A LG ) AR AR W 52 3 At R AT T
PR, AR, IR T P S R A BT
PaitE R GE T, B [ At 100 4 T o LT LUEAF 50 %
R R o AR, BEA R A AT TR A, o
TR, O RS M D7 b AR RN it S5 2 2 AR 5% 46 )
AR B A A S BT B, et o
[t AR 2% HARSE I R g e A, PRI, 4n
JRTRS 2 2 T R AT o B DX S — B N A R A
WFFERY AR

HIAET S0 HAR BT FEZE D T Foo R,
e [ 37 ZR S A SO 22 Wy 2 -2 S5 1) 3 o
Horpr, Z2 Wy 28 ) o R 5 1 2 T (58 L A RIS S
SRR R B B[] IR 2 et BT
mn A AN X A RRAE PR, 22 Wy 2 o R A 3
Bkl s g0 S0 B S B 28 S E R, g b 2 1
IR R 2R PV €157 (high pressure liquid
chromatograph, HPLC IR AR (1% i 15222 HPLC
2 R R e YA B T 25 F AR I 1) 2 W 25 )
Jo s PRI 43 BB R 22 , TTRORH (5 33% B35 vk e 1 IX
SYRE Ty, W BRIz o ASBIEFEAR B DU/ 3
BUB S BB ROR N AT D 13 R 2 By
ARSI 512 , RIS 45 G 22 T893 BT i H R0 ok B AN [m]
P G 54 HOCHIE Y 1) 22 B 2 ) BT EA T A AN
3T T A R S BT R SE R TR IERR A R
P2 P T S5 O S A eR R 7, W) 20 S B T A A
st B DX PR S 31 A A A A R 03 BT A 2 T 7 AR

%

1 #REA*
1.1 A1t

7 v S VBORH €5, 35 — DU AR AT/ P, 37 B 1 B B A
(BCA VIM P M2 A DT ). 3¢ [ Thermo-
fisher 7 7] ; Avanti J-301 = /2 R B O bl - 5 [ Beck-
erman Coulter 23 F) ; MS3 basic JBHEIR & #% .HS 501 ¥
I it E[E IKA Weake 23 7] ; Xcel Vap™ H sl 2K
W44 : 518 Horizon 23 H] ; LR LT VI UKL TR
Al 5 Merck A F] 5 LAR MR KRG K
BT e IHRR X AR R A Riie R T
MR BUBRIR P-75 TR I TR R PR AR AR A« 56
[ Sigma—Aldrich 23 7] ; HeEh R (36 %~38 %) : 73 M4,
Fil gz AR (R ) B2 254k 224 PR w5 i 50— K
HERTIK,

1.2 FEShHTAL

Bl mL #2555 9 mL £8 T/KIRS, Mk
BRI pH=2, LA 3 mL Z 2 £ Tig , ¥z 7 HEH 10 min,
3500 r/min Z5.L> 5 min, BEVERE 15 mL B0,
PRI 3 UK, ARG, T 30 CKIETP AR E T,
JH 10 mL 7 50 % W BRI o B 100 WL S,
5900 pL 7 50 % EIKEWIEA, 1 0.22 pm JE K
B ARSI
1.3 s ms s

{344 : ACQUITY UPLC BEH C s 83543 (2.1 mmx
100 mm, 1.7 pm), ¥ii# 0.3 mL/min, JEFEHR 10 L, i
Bl A A 0.5 % LTRKE T, Al B o B, R
2R :0~1 min, A 5 95 %, 1 min~10 min, A 1 95 %
75464 10 %, 10 min~14 min, A 1545 95 %.

TR 2 A« R FH 2 3 (full scan) A1 H B3 8 T
PR (Target MS2) 255072, 1 B 78, 2
T 1100 m/z ~500 m/z, 43HE% 35 000, J5H 2%
0.000 5 %. $53H :0.72 Limin, BRI : 3.3 L/min,
W55 1 1 : 2,75 KV, BN TRE : 280 °C, & I AR
F£:350 °C, GflifE B (normalized collision energy,
NCE):35 eV . fm 2 BB 25 115 B i g W3k 1.
FIFH RS R AMR ke = , Target MS2 ZEREME.

R1 13 SBEY M HPLC-QE HRMS g S

Table 1 Mass spectral parameters of HPLC—QE HRMS for 13

polyphenols
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LA #E CisHuOs 548  289.071 8 2450808 7.7
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Fig.1 Full scan chromatograms of 13 polyphenols in wine
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Table 2 Results of squares discriminant analysis based on red wine

and white wine

21 O 5 pa Sy ;
e e ey P Sl
BEFm® 0.858 8.28 0.006
LA #F 0.821 10911 0.002
Je AR 0.699 21.514 0
XA R 1 0.018 0.895
LR 0.704 21.042 0
UE iz 0.939 3.255 0.077
TR 0.948 2.756 0.103
p-HHER 0916 4.592 0.037
By 2% 0.997 0.127 0.723
EE2 0.91 4.935 0.031
HitEe R 0.955 2.336 0.133
IR 0.997 0.132 0.718
BRI5R 0.92 3.241 0.072
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Table 3 Results of squares discriminant analysis based on new

world wine and old world wine
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BETR 0.999 0.033 0.856
IS 0.995 0.213 0.647

TNz 0.986 0.62 0.435

X AL R 0.995 0.204 0.654
R 1 0.022 0.883
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Continue table 3 Results of squares discriminant analysis based on

new world wine and old world wine

N7 RS RS R
D Ve ) P S
W% 0.989 0.483 0.491
TR 0.931 3.319 0.075
p-HUER 0.993 0.339 0.563
FrT 22 0.986 0.656 0.422
SE 957 0.992 0.369 0.547
Hit i & 1 0.001 0.971
IR 0.984 0.709 0.404
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Table 4 Results of squares discriminant analysis based on

different continents

9 NSE )5 LS RSy F
A Ve e ) P Sl
BETR 0.934 1.016 0.395
JLEE 0.991 0.135 0.939
Je IR 0.764 4.435 0.008
PSS R 0.932 1.049 0.381
T HR 0.992 0.123 0.946
WIREAR 0.978 0.328 0.805
TR 0.86 2.33 0.088
p-H R 0.905 1.497 0.229
g7z 0.95 0.76 0.523
FIAE P 0.779 4,064 0.013
Wit &R 0.977 0.341 0.796
I PRI 0.948 0.787 0.508
SRR IR 0.968 0.358 0.825
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Table 5 Results of squares discriminant analysis based on different

countries
I N5 LS AT I
e e iy P S
BEF® 0.828 0.663 0.763
ILER 0.842 0.599 0.817
Je AR 0.655 1.672 0.121
X FE AR R 0.793 0.83 0.612
T HR 0.707 1317 0.256
WIHEFR 0.733 1.161 0.348
TR 0.641 1.779 0.096
p-HEE 0.524 2.885 0.008
B AR 0.756 1.026 0.445
[SERI 0.684 1.467 0.188
Hitie R 0.837 0.62 0.799
IFFIRIR 0.756 1.024 0.447
RJIR 0.723 1.171 0.348
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Determination of Chlorine in Infant Formula Milk Powder by Ion Chromatography with
Oxygen Bomb Combustion
ZHANG Hua, CHEN Xu-yan, CHEN Wen-shuo
(Animal & Plant and Food Inspection Center of Tianjin Customs ( Former Tianjin Ispection and Quarantine
Bureau ), Tianjin 300461, China)

Abstract: The determination method of chlorine in infant formula milk powder by oxygen bomb comustion—ion
chromatography and 10 mmol/L. NaOH as the absorption solution was investigated.All species were separated at
Dionex lonPac AS 11-HC column with mobile phase of KOH at a flow—-rate of 1.0 ml/min. The detection limit of
chloridion was 13.2 pg/L. The proposed method was used to determinate the chlorine in infant formula milk
powder samples, the correlation coefficient was 0.999 9, the recoveries of the anions were in the range of 91.0 %—
95.5 %, the relative standard deviations of chlorine were 1.9 %-3.5 %
Key words: oxygen bomb combustion; ion chromatography; infant formula milk powder; chlorine; determina—

tion
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