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Analysis of measurement audit results for the determination of
benzoic acid in wine
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ABSTRACT: Objective To improve the benzoic acid detection ability and laboratory comprehensive detection
level in food by participating in the MA-GW-010 project Determination of benzoic acid in wine measurement audit.
Methods Based on the first method of GB 5009.28—2016 National food safety standard-Determination of benzoic
acid, sorbic acid and sacconin sodium in food, the samples were detected by high performance liquid
chromatography (HPLC) with diode array detector, and the detection results were comprehensively evaluated
according to various internal quality control methods in the laboratory. Results The content of benzoic acid in the
MA20-839 was 59.4 mg/L, and the Z-score was -0.6, meaning that the detection results was regarded as satisfaction.
Conclusion The results of this measurement audit sample are consistent with the feedback results of sample
preparation units, which enriches the detection experience of the testing personnel and improves the detection level of
the laboratory.
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ZRH 2 (benzoic acid, BA) X 4% BEMR, A BRI
UL BRYE B S BTIER, TN TR O . Rk
RIS R . FERRMESRAE T (pH2.5 ~ 4.0), ZRH
PR RE AR A P 2 L ) W R 9 kA e, BELA- 200 LR 4 L
ASER, SRR M e A, SRR P AR K
sl SRR R, EASA R A, S50
MNP ESFILELE R AL, & SO REAG DRERERS | 1 Tt
B OIRESR R ARG, i, R DA 4 (World
Health Organization, WHO)-5 & E R & S Al 2H £ (Food
and Agriculture Organization of the United Nations, FAO)™#%
HE T LTS REPRMRERE, REWLET GB
2760—2014¢ £ ity 2 42 FZEhRE £ AR bR ), 7
FERE TR S R R B B, JEH# T GB
5009.28—2016 (a2 EZbRE il P AERER IR
FERE A ) ©, M i h R R RS G HE FATR

FIE 77 6 UE A2 ) AR [R) 550 H 4 5 36 5 8] L X 40 07 2 n
HWRET), IR mE AN RS S, Hh T2
Ao I TR ANAT O TR 2, A I 52 0 2 5 S A I RE D R TE
ReIIRUE TS =Z P, T D A A 2 BB D B TE Y A S5Ok T,
SEXT SN E ARG S5 R S i S 25 (A T — X — LU ALY
RETIVEMIE Bl o 0r I 455 SR 190 3 0 2% ) W 52 060 2 0 DF i e
HEZ I H BBy bR UE, 2 E SR PEE F ZOA T B2
(China National Accreditation Service for Conformity
Assessment, CNAS)HI S22 g 7 0 B B R AR IET S,
Jo e s AR by S 0 2 o A P b A AL A, ASLRE
% [ A 45 S A MERA P, T FL AR 6% o8 2 B A BRIR R,
TR S o A B T R D B R A R, A S
ek v X B it B 7R ARSI B 0 B SR B = A 25 R KT,
T PR S 0 2 A/ I s R R R A AR R A RGE A T
ARSI E SN T v RS A 2 R A B I O Y
R AT R R IR D R B H R (T H G5
MA-GW-010, £ 405 : MA20-839), 254 MA20-839 il &
WAL AL, AT A & F R R rp ek ikt . e
48 SRR 4 it 55 O B T R A T 404, DA I
P o 2L G RME R, 20 58 35 AR T 230 = A G R
DU R H S CAE i A Pk SR A ) iR S Hs

1 MR5RZE

1.1 S
L1l REHa

I T AZRE & A (B2 T 3ORPI R, 24 350 mL,
ZHYS: ACAS-20-MA-198, FEFh4i5: MA20-A839, H
L A 30 RS B 2 A S BT AR Ty )

Syt ih: AT (RN, 29350 mL, 185

QC-GW-705, H [EH BoA e B2 52 Be AN Hhos )
1.1.2 XA E5RE

K BRBREY R (R E A 1000 pg/mL, JbaTIzE S8 Rk
FRUEDDR L), HEL(EIELE, f8E CNW A H]); LR
(52l . CIREE. WAFLEN (5t 2h)(E 24 F Ak 2=
FIA R R, 52865 A fil i akiK .

UFLC-XR 80 AR A, Bl oM 25 (H &R 5
A FD); ME303E 23 K- G L AR - E 1) 2 (088 A7 PR
/3#]); ST16R &.0HL. MicroPure UV/UF 4K (GEE
Thermo Fisher 23 )); IKA Vortex 3 IR iEIR & #e(fEE IKA
NI
1.2 XWFFE
1.2.1 Hepara

(DIAZE FUTEE ]

TERRSBURAEE 2 mL, T 50 mL .08, iTAQR0 -~
25) mL B4k, 1A, AAIIA 2 mL 92 g/L WAL E %
TN 183 g/L ZFREEA T, #2751, F 8000 t/min #5.0> 5 min,
FAAEEAE 2 50 mL AT, TERE MK 20 mL, &
SARI, WAL RE B[R] — 25 st b, KRR BT 2 45,
FEAYFES], £ 0.22 um BRI _EALINGE

QARMAEATIIER

HEFRAZBUARE 2 mL, T 50 mL .08, filA 20~
25 mL 4K, R, IKERIFES, naiEs, &
0.22 pm JEREEUE S _EALIAE o
122 BELEH

A Cg 45(250 mmx4.6 mmx5 um); FEAH: H
Fist: R (5:95, V:V); T 1.0 mL/min; i 30 °C;
HERERE: 20 pL; AU 230 nm.

1.2.3  AFAEER G B4

KRB IBORE N 1000 pg/mL T ERAR M & 7
100 pl, MKW HEIFEARZE | mL, 5, B 6L
100 pg/mL BRI . ARAETISLIEES R, WERBIGE
Y R, BCH s 0.5, 1,00 2.0, 5.0,
10.0 mg/L A RIIARER I
124 REHEHFTE

SRy B PR A SR T A, AR R A AR e
FEih MA20-A839 HORHIFR M & i, BERRAYINER ik LK
SERGE S, X IR F R AW R SR LR B s A 7
FAPESEES | BARE PRI SELG | bR IS I | AR RE L SE R |
NGO S8 o 0 T A% ) S SR A ) e HE N R 1 s

&1 MEFZHAS]
Table 1 Experimental group of measurement audit
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2.1 HERiRERZSEENBE
AR A VR ph 24 o S T ) 428 2 DRI A I 25

YETR L MRS 2% BE R GBI R 22—, ERR U0 )0 2% pE oy
TR 53 e FE P AR Ao 2R VR BE S BT 1 1/3 ~ 273 bRy ),
TEEIE RN A, G 4 2R 1) 0 B2 FIORG % B2 45w k% &
TIAR R B — R AR ML /3R R 0.5 ~ 2.0 A, T ELASF I 2
73 RE IR T P B2 22 1T A i e s o g 24 B2 91 FET Y
90% "o AL bR EI, Sk T A 0 S 4G S

50

mAU

HETR, FEHE 1.2.1 BER TR BRI IR SRR = A0, it
5. 10, 20 F1 50 pL #EATHSEERLE 1), SRR RS &
JEFEITE 13.88 ~ 193 mg/L Z[0], MEEEE N 5 10 L i,
W78 2 R W T FRASE /DN, R BE AR, i S iFRE SRl 50 pL
W, 2R ER R B ARG 5 2 B O B BERGE, G AR
HISE LR ZE, RSSO MERPE, S A IR IR AT B R A b
T 2R o AR R TS 0 5 SR AR v 3 PR e R SR U 1 I
GG bRk B A% 18, AR EIFEEN 20 pl, 2
PEENE Ty BRI 2, 2 dSCIAH X R B RTF 0.9999,
LR R RIT .

1 PDA Multi 1 230 nm, 4 nm

JAN

*zﬁlﬁﬁﬁﬁ/lo.m
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Hif 8] /min
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PO D A AR 3
Fig.1 The chromatogram of measurement audit sample
F2 SLMEEAREHEXRY
Table 2 The linear equations and correlation coefficients
SRH TS AL FCRE B YVPR VR WM/ (mg/L)
1 Y=67888.4X+2782.2 0.99999 0.5. 1.0, 2.0, 5.0, 10.0
2 Y=70069.8X+4112.4 0.99998 0.5. 1.0, 2.0, 5.0. 10.0




%3

ZREREL, S A bR R A DN A A RO B

1029

22 RBEEER

R T RGEZ T R R, SR BOR B 2.0 mg/L R
HRAR VA W, Hie BRSCG 25 1R, S S0FFE 6 Ik, ook H
23 FA) g i AR 3 B8 HH X B v 0 22 (relative standard deviation,
RSD), 5935 3. i 3 Al L, RSD (/M T 5%, fF&H
KHLE, RWUARE T RIT .
2.3 HERAAETIEIEE

HFEMARRE L, ERINENPRE RS, &
AR R P R R . BRI KA, R
T B S 2 H R o ) AR T, R RS S T TE
FBRIXBER AT, B e £ R P RS A AN R
BRI FH A4 o AN X i A B AR A DG AR A T
PRI T T XL, SR 3 YROPATSEEE, ME a5 5 4.
& 4 AT, |ATOERBMAEFRFEEN
58.57 mg/L, KA R T-HAME K 59.64 mg/L, WL,
I AR R X 6] 53.19 ~ 70.55 mg/L 1N, 7 /& 52
iy A R T o 20 T 1 R WA 75 L i T
FESRAREEE 61.87 mg/L, Al fEIRE N ZBREES T
BRFALFR K RE CUIEN], MR R RS WAk
AR BRI B S A R BT e W R A B S T3
i, KA IERITOIEVE R, A H A HLES IR, T 1K,

AT BEE T IR B 3k 7 Hp o 35 43 H FR 0 5w R BT U 7
NS BORER h R HR & R AR 27525 IR A | 52
WA TR . A HTRCRE DT, AHFST P A Ik A
R WAL BT .
24 RITHMSEE

JO A e it P A O s A A R v R 1% L VR 1
SRR, TERIBEM AP AMT, EENE FEAE G,
(B SRR AR, TR I 45 52 75 A TR AT 450K,
FEAT FHOR A3 AT RE A SRS 25 SR A HER B . MERRRE T 3 15
SRR b, AR R S A N O AR B, I RE Ay
FERPARRRE &, TR IR RSD, 455803 4. H
4 WA, WAFAT R E S 59.89 F
59.07 mg/L, FILETE R T 0 RR R X B P, &G SR Ak
FRATEORAS, W A2 S0 2 IR o R s o oK
2.5 FITEE

IR 1.2, 1) SR N (U TE R AL B %, R
WA 6 WAEATSER, Wl ef P X RS E,
FEZEH R R RSD, S5RWE 5. hEE 5 alH, WA
FE R 6 WAFAT LI YE 4 BN 59.44 mg/L
59.27 mg/L, RSD 435124 0.29%F1 0.51%, % B4 I 45 5
A HRAT .

R3 BEEIRER
Table 3 Results of precision test

U TR AR H51(E RSD//%
147036 146566 147493 146660 146204 146444 146734 0.31
F*4 REHRIRER
Table 4 Results of reference material test
FAT TR LE R (mg/L) a1 ) ) i
SIS SRR/ (mg/L) B R R A IX [R]/(mg/L)  RSD/%
1 2 3 /(mg/L)
1 59.90 59.93 59.85 59.89 0.06
2 59.83 58.68 58.70 59.07 1.11
} 61.87 53.19 ~ 70.55
RIINYLTE 59.53 60.28 59.13 59.64 0.98
wmityE 58.70 58.53 58.48 58.57 0.20
+=5 FITHELE
Table 5 Results of parallel test
AT 45 H/(mg/L)
LIS TS S ME/(mg/L) RSD/%
1 2 3 4 5 6
1 59.55 59.38 59.18 59.35 59.50 59.68 59.44 0.29
2 58.80 58.98 59.53 59.43 59.48 59.40 59.27 0.51
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2.6 INFREYBSEIE

TR T A 52 565 2 8 6 Ao WA s PO R 2 R 1 2
SYRRUEYIIT, I ) R IR ) — b BRI A2, A3 FI 22 S
FS(EZ H, REOMFE SRR BDICE . s [l k5 RE A% J e
HE ARG W0 2 SR 0 o R R RIORS % R, N b [l i R e 4z i
L00%HT, oy 45 S0 v ff by . #5e BB 1.4 R ST AL 3y
2, FECEE R RIS BImAR . L & 3 A
K25, 50, 100 mg/L)AY 2R H A e il £ v, HEA Tl e,
FHEIIFR EN S, 453 ILEE 6. th2% 6 TN, MARSR 2 BI7E
25, 50 1 100 mg/L 3 /KB, SESmps Il 2550
101.4%. 100.2%7F1 98.4%, RSD 4341 0.36%. 3.03%%F
0.14%, 2 HH ARG I 245 SR 1) o 4 v
2.7 AGitbxsEie

Bl X 52 56 S 1A B H A2 A A B ) R R s B
X 5 vk A N R L AR Xt rikHexd . AL E
XSG AR AR R PR BE 254 T, B ASTR] A RS A B3 ) A )
(1R ASCRES RIS Ty 3 X ) — A il A G 0 3, ke A
BB TG TR . AN IRERISE I 2 KA
F BRI AT E X, S5 ER, IR AR SR
FH R I D3 X285 SR I (E I A AR 228 0.23%, JiiT
FEREED D HEXT 25 5O B E AR AR HE R 258 0.97%, 7T
TN By HE R 25 TR 22 55 < 5%, % BHAG I 235 SR 52 46 A 51 22

SN
2.8 BRI

B A 000 A2 P o W R R ALY K, TER
) A B T B, A 30 N B ) ) — A R A T R A I, 3 2o
BHIE 2 W2 25 R0 — Bk, BriEAs S5 i w] Sk A
FaE k. BN AR 1 r AT b B, 7 Lk i Ak
BT, A 51F 0. 8. 16, 24 F1 32 h ALK, 1 SRIGTHFR
IR RS, AR ER 7, RHERS S FER
59.33 mg/L, RSD 7 0.46%, 547 SL0n 2t R ne A i B
E5, RTRE R .
2.9 NEE AR PERR B E FIEN

38 1o R H 2 B PN S o e A R, AR I A
BT 00 5256 b5 1 il 48 B0l S, KPR, U
WHERIE, ANRHEXMEAFEFNSEROREESR, 2
2H JOT A B0 A A Y HE IR R R, bR Dl 3
P39 ) GB/T 27404—2008¢ 5200 28 R S # AL TE &
BRI ) VARG B R . WA I B AL, 2 4R
-3 1E 59.4 mg/L 4B b 1 25 T8 2R B IR 1% & 19 45 R4l
7% B R AL, H R I8 K Bl 2 F 5T B DR T £ o
D RIREE R Z HR-0.6, #IR|Z|<2.0 HIHELR, 2.0
<1Z< 3.0 M AT EELER, (Z)=3.0 Jy s BELs 5 Y S 3,
L Y I o A A SR R

Fo6 EWRSIPLER

Table 6 Results of recovery rate test

AJEFHE/ (mg/L) b/ (me/L) AR5 B/ (mg/L) AT/ % P4 % RSD/%
25 84.80 101.8
25 84.68 101.3 101.4 0.36
25 84.63 101.1
50 110.30 101.9
59.35 50 110.45 102.2 100.2 3.03
50 107.75 96.8
100 157.60 98.25
100 157.68 98.33 98.4 0.14
100 157.88 98.53
x7 BHEBMNLBEER
Table 7 Results of retention samples and test
FEFE PRI 52 36 25 2R/ (mg/L)
FH{E/(mg/L) RSD/%
Oh &h 16 h 24h 32h
59.41 59.48 59.08 59.68 59.03 59.33 0.46
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ARSI MA-GW-010 T H i 2575 rh 2 /P iR 1Y
W >0 2 o A A B S G B, 45 R R, MA20-839
Rl AP oR R S BRI E 25 R R 59.4 mg/L, Z {HM-0.6,
WA A S R . [, ZEAR O o A% rp, X SEae Rt
TR (0 FH % LA 5 v ARE S BT RO AL . R S AR o il
RAEPEFIATIRGE, IR MEATHESEI | B PRI S35
TNFR BN SEG | B RE SR 5L EEX 9200 45 2 R i i 0t A T
AR NIRRT, PR AR — B R R
S0, A BTV S50 2 A B 1 AT S, R B I
B AR, 42 T SR A R R OKF, BER T
S B RS R KSR SE 4 7
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