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Challenge and Reduction of Matrix Effects in Baijiu Analysis
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Abstract: A variety of components with different chemical structures have been found in Baijiu at highly variable
concentrations. Therefore, matrix effects is prevalent in Baijiu analysis, posing challenges to the accurate characterization
and quantification of target compounds. This paper aims to summarize the influential factors, consequences and elimination/
reduction pathways of the matrix effects in Baijiu analysis. It focuses on recent progress in the methods of reducing and
compensating for the matrix effects, such as the application of pretreatment methods, the selection of instrumental analytical
methods, matrix matching calibration and internal standard calibration. This review lays a theoretical foundation for
improving the accuracy and scientific rigor of Baijiu analysis and provides theoretical support for Baijiu producers in the
scientific construction of quality control indexes.
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Fig. 1  Bibliometric map of MEs studies in the food field
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T3 CRE AR oy BRI PR AR AR 48 S AR b A7 Ak, M
WE T A 29 77 v v T P A 2 R 5B B e K ) R A
G RS A - ATE RIS (two-dimensional
gas chromatography-time of flight mass spectrometry,
GCXGC-TOFMS) , FIIM I AT 2] 119 FhXUkAL
AW, Wang Jing®5 "M ] 1E ke 1 A PAEs (K2 BUA 7,
el 7 LLE R H A HUE 77 B A AR ARURI I8, BBl
FEPAES M 44 (1 I 8 5 A & SR PR B H K . Dong Wei
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LLME) J7iEdkat b, A kR -20/F L i), @it
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Table1  Methods of reducing and compensating for MEs in Baijiu analysis

TR kS TR At ET MEs/% iR EER BETH
1 Tk TR A, HE RERE, MENREE 50 5.00 pglkg 10.00 nglkg (41)
2 HS-SPME#: Tk, WK, FRMTRRSE 119 MRk &) & / 0.04~12.93 g/l 0.14~43.09 pglL (%)
3 LLEH %:@BTﬁiq;gﬁfﬁi‘ﬁ@@ﬂﬁg%‘ i 09~84  010~1000ughe 030~33.00 pghe 6
4 VSLLMEH: Aw:?&%?f%%ﬁfﬁﬁgﬁg Fif. f;f’?%%%g éj\f‘ 2612 005~1000 pgke 0.13~20.00 ughke (3]

BAE s MSPE: wE @‘@%@E‘T@ﬁ@lﬁﬁfﬂg‘ FEBE HHEAEE 5000 002~147ngke / 3]
6 ERPERRAE il (TR E REE / 1.0X10™" mollL / [44)
T HSHBRAERE R, TR, RS AR ST Hi / / / (43]
8 THRTNERE  ZRCRE. TROR. +RERNARSe MitAN Sh] / 005~0.24 pglL 0.1~06 gl (46]
9 AR R R R, RS8R A1 R / 0314~314 pglL / 47
10 m-PFCi: TRER, B, WA 14 MR HBRREEE (SRR <100 10X107~50X10" mgkg  30X107~15X10" mgkg (48]
1 BRI AR WA, =R MR HE, WEE, REAEE 3.0~410 0.01~0.71 mghkg 0.05~237 mgkg (49]

Wk 2 Wiz i ERINE-H N NN 56 200~5.00 pgkg 6:00~15.00 ygkg [50]
3 R Z itz EC Al BEE B R / 0.10 pglL 100 uglL 51]

VE: HS-SPME. T %S [H A AL HL (headspace-solid phase microextraction) ; LLE.JRRZEL (liquid-liquid extraction) ; VSLLME. % ¥ 4 B 2 1 i 1%
I 5L AR AE I (vortex-assisted surfactant-enhanced-emulsification liquid-liquid microextraction) ; MSPE.fMEE AHAE N (magnetic solid phase
extraction) ; m-PFC.ZfLidJEi#1t (multi-plug filtration) o /. AKTE S35 SCHk 3R 2AH N AU -



XA ERA

E6oill=

2024, Vol.45, No.21 327

VSLLMEJ7 VA AL BB B9 R, D3R T 14 FPAEs,
BT HABLLMEJ79%, VSLLMEJ5 % B A 3 e i R 88U
JERE YR Rin- A LN L

TERZ AT ik, MSPEAE A — Flol7 24 [ AH 2 HY
HA, B CLE e B B AR SEEH AR5 5L 5 A (Y
PRI 43 B T N A RO0R 8 MEs 1) 37 B R Ab 37375 H
A, MSPETER &AM R )2 . i 3 %
MK A 250, RBLFE SR A MSPEAHE 5,
FLEA G IIMESHM42.21% %% 11.40%, BaaflEnst
(RIMEs{E M33.77% M5 257.84% . 25 JF5 i FIMSPE AL B 2
R, RISCREFE JIEIT. ZHEMET. Sk
R RIS P25 FIMEsS{H N 38.79% ~473.89% F4 &
4.93%~19.79%, MEsMH &35, F 755N 3 Tt
WA A A 4 K R OMSPE D7 6 5 (197 o B PAEs £ 47
PEHL, 25K, 16 FIPAESHINT N H E 4 BRI S5
LR TR I HAE A 7E0.95~1.20 2 18], MEs {520 AN .
=, MIMIESE T MSPEVERE A BUKSIMEs . {H1%77E7EH
W HTR R AR AT, R — B .
2.1.1.3  EBRTE

(A RS R N N /o a7 R = e N o
FER R, T PEARMES [R5 o 5K 7 202 B 7K V8 93¢
PP 2B AR T . S5 RER M, Al
AEE60 C M F/AKIBHHE10 min/5, ] W2 BRI
FE il o5 AR A B AN Y 5 . Han Yongtao 5 "*IfE 6
U R R JEURE R 124 Rl 255 BRI, R E TOBRE
HEFRBATE N L B m-PFCIEE R LR P . 4553
F W], m-PFCIEREA AL BRFE S QB e K AR 7 IR
IS, RN, @R E 2114,
72 FhFI69 FiAL ), MEsfH/NT10%, MEsH] ZE&ATE.
Cao Yixue 5™ fi i B 5] 43 3 DA 2 10 4 R i B0y v R e 88
b SR W ) L 4 HEREMSVE R I B B EC, B TE] 43 FE TN
HRFERG T UMEECH CEM LR LERRIE B, H
ROHBR T BN B Ry BN LR LR S| KK
MEs, fRilE T ECE & 45 5 rHEm k.
2,12 i

HIEAE AT AL B J5, R 56 4% 25 B 1 26 o A 2
b & AF ) — RS N T XS, 91 K MEs. MEsH] ™4
PLEARYE T A R IR G 22 e, R EE AR T 0
J %Y 5 H bR DA 18] 035 T A e S B AL R 4
PN 51 i Jo 144 o g 68 Joig 40 o 280, AR 7= A L BE G
E2fiR. TEGC-MS/r#TH, MEsH @& k5 H
PRV T R DB R &8 7. iR
T )RR e B 1] 42 Bk B P Bk I A o0 A P ) S5 T
AL AL, BIRAHHE S TR SR, EAE -
i 55 8 T4 i (liquid chromatography-electron spray
ionization-mass spectrometry, LC-ESI-MS) %+, MEsH]

FEAE FERIE T AR R S B bR e s T AR,
e FLROR R T 1 T LA, U TS S B,

Hr, fEAEadrtfEd, SZ2MEssZmii 5 & E
SARL BTV e A ke, AH ] DL RS IS I A T A AR
MEs &M% £ AT 2 %2 (5l o Paolini &5Vl Fl T B #2HEFE
EEGC-KIGE TR ES (flame ionization detector,
FID) ¥, ZHELHREMATAE, ERAERERE.
PRI RS A S5 )G, (TR 2 O
PRF A EL )2, MEst] LLZBE AT, FFRI7E8 min A 5k
PN P R 2. BESRA LBR2R A 16 FhXRAL B P I RS
#EEF . Charapitsa5:" il ] GC-FID B0 & 1l 3577 i
B BRIV R EIREE, 45 R I VEA % LBk FE A
ARGV, AHCFIMEsA] LAZEE . Br—4E
GCHL, Z#EGCH ] IE /b 195 K I A MEs (1 5 1
Mu XiaoqingZ5"™ 3 ] GC X GC-TOFMS %} Tl 4k B I FrI 8 e
AT 0. ZTTIEA SR TIREN G =& B
YRR RN R, B T TIRE R R, IR 119 Fh
WKL B A, TER g, RO -
SHTOERL A A FEMESR . PLHILEE o, ok
re R AR v A A, T T B B A A . RE
3 2 TR B2 i R T S8l T A ECHIAE I . %7
EAURGR T — B 7 R R T E . ke R
EEmmmE, dw ik T T ST MR (U
5.24X10°) HIMERR .

A RS
HA#4 - -
L ‘ LN
O i R
AR R O 2 T AR L e P
A b - = < v
b v L 4 -
E N N

GC-MS
2 .
, +@*+ Q “
L=} - & = .=\l
3 + At
*@' +@+ * A
+

LC-ESI-MS

[E

2 MEsiy™1: Lt

Fig.2  Formation mechanism of matrix effects
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