9104 451 JEg I R Vol. 10 No. 1
2019 41 A Journal of Food Safety and Quality Jan., 2019

XNEmW, LRAA A M & 3 A BER
(P EE MK EI R, dLaT 100050)

B E: ENEMLREE, 7 REE A B, AR TEY) B fFunﬁB’AiFﬂﬁ‘?i?Eﬂ%ﬂﬂPKﬂﬁ@%o
TR AR AR, (AR 25 £ i R P00 b o i 0 X LA J S ARG 1A R B3R, 7 45 A v o

Pl SAEAARIEY) TR L, JERBREYI U H R & I FIEALS &, %E%ﬁiﬁ!ﬂﬁu’%ﬁ#ﬁ CIRYE N
iﬂﬂiﬁé*%é@?&ﬁﬁﬁ%ﬂ R P 1A . BRI TEAERE R EY) RO TR DS A P Se s, (B S AL AT T
WIS 5 Rk AT A — e 2280 . ASCERIR TR ah Hp SRR EY) W S, A4 [l N A bl B AR i
JRBR B BR | AR vEY) BT SR R AL, U £ b SR PR i) I i o) S R AR I — R 1 2%
REIF: frah; SEA; PRiEY

Research progress of matrix reference materials for food

LIU Su-Li, WANG Hong-Wei, ZHAO Mei, CAO Jin, HUANG Bing-Nan, NIU Zheng—Rui*

(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Issues in food happen frequently. In order to ensure food quality and safety, reference materials are
indispensable in product inspection and quality control. Due to the complexity of the food matrix, many foods have
been difficult to meet the requirements of the calibration test system by simply using the pure standard. It is necessary
to calibrate with the matrix standard substance. Compared with the pure standard substance, the matrix standard
substance is the combination of the target compound and the matrix, which is more consistent with the real test
sample, and can ensure the accuracy of the test result and the effectiveness of the quality control. China's research on
purity standard materials has been relatively complete, but there are still some gaps in the research on complex
matrices of developed countries. This paper reviewed the research progress of matrix reference materials in foods,
including the status and requirements of food matrix reference materials at home and abroad, and the problems
existing in the study of reference materials, in order to provide a reference for the development of food matrix
reference materials.
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Fig.1 Development process of matrix reference materials
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Frs SEIRARHEY) B4 TR %=

U SRR TP IE [ RS R o023 AR ) o GBW10030
5 WA LTS 7 WA R v R B 1 4 4 AT A GBW10037
WY B (YA % PP)
30 Ecah ZEMEARHEY) T GBW10040
4 et 2R IEY) BT GBW10041
5 failh 2 @R EY) T GBW10042
6 Wik =R bR E ) BT GBW10059
GBW10060
GBW10061
; ﬁj;tp 5-F% W LR 1L 43 43 A A o GBW10080
GBW10081
GBW10082
I 5 3 S R 0B P A i AR 2 A S
8 %*ﬁgrﬁ%ﬁ PRBRRRAI o008
9 WK EE RS TR BT GBW10085
P PORH R | TR | BRI
10 *ﬂ;ﬁi%ﬁ R WRALL S GBW10110
GBW10111
11 R IAE T RRAREY) 5 GBW(E)100120
12 kPG T R AR e T GBW(E)100121
13 FEAM AR R bR HEY) T GBW(E)100122
14 ZELCFFIN G 107 IR A U4 o GBW(E)100123
15 F RGN R bR EY) 5 GBW(E)100124
16 ZRRIMBR TR bR D) i GBW(E)100125
17 St E LR bR AEY I GBW(E)100129
18 b R 2 BN bR HE Y GBW(E)100130
19 5 rh g Rk 2 SRR 5T GBW(E)100131
2o R P s . 4iE R By ) 10
20 ﬁ%ﬂi%gﬁﬁgmﬁ FRE amwenonns
B LB 5k iR | 4E2E K B, 4
22 KRB AR AT AR T GBW10135
GBW10136
GBW(E)100364
23 P R R T T AR B GBW10137
GBW(E)100365
24 ;ﬁi;j;;iﬁ Rl GBW(E)100369
GBW(E)100370




LERE Ul

XUZRWE, S B bt AR PR EY) Stk et e 11

4 ESEmEBAREYRMRIIR

& Br #r HE ¥ Bt #0 #% P8 (Coded Indexationdes
Matériauxde Référence, COMAR), /& H i 2Bk K iR 411
BRI TR R, S 4 BRI FE YA v o i o kTR 4 At
THUB I 2 S COMAR Hiodis 128 R % 1 b
HEYIT 421 B, ZLE AR EY BT 51 R b, R br e
VIR R LR, LU . Wi RIARELAE, RhE
WRAFEFRR, Mo R . gER . RARE . BUEY
BE . IGYELR,

2 [ E K45 5 £ R B 55 B¢ (National Institute of
Standards and Technology, NIST), iz FH & 5 FP 2 % .
JEWT . BRI G =GR, EREA R & i A
FF- Jre B S B I B 30 2 S DB b b 7 (E A T 2 AR v
Wy I F B (46 A Y B0 R R D H A,
NIST b A o3 B SR FR ) i i 22 T 4243t 105 Fh
FRUEIE B A AT E B B S E . B S i S AR
HEY) o i 5t 5 TR RN BR B AH L AR AN S 280 52 Fl,
A IS ARBRHERI TR 36 i), (ER AT A S ik i S {4
TR I8 A A 2 T PR X AT, 29 T NIST FEARHEY) B bt
il 5 35 P 40 S N7 o KR A v 0 B LA BRI A o S A 9
(IRMM) A #% >, HA PLABKZE 2 (Environmental Resources
Management, ERM) . KK 8 #5 #f J&) (European Community
Bureau of Reference, BCR). B{ IRMM J3k bR i) i
o HESIERRHED TN 209 Fl, HA B IERA bR HEY)
ik 191

Bk T 3% [ B R B A £ B 43 B PR SR A o 49 Jo ot il
AT G L T B RSN, EEBIN ¥R LR =
(Laboratory of the Government Chemist, LGC)/F % = [F
FALFE R SR = A AL A Lg%, PO pedR it
51 FPE Sh AT AR HED B, W IR BRSk . KR
HBE . PORE. TR Z R4

5 RERMOSNEMIFEYREZFENEE

P XoF S AR v 0 B A E R L R, A TG TR R
FE B HUBE A /NGBS a4 AR e K S 1 B o 4 T TR A
M RE K | JOREE A 28 9% U T8 ml AR ] 27 25 5 e N PR o
SR L PRIKTRY . 40 56 B GBW FIl GBW(E)ZR I B £ bt 4y
Brs i BE AR ME R, 1995 4F LLRT B (AR A9
RS . TR ECEEAS TR =k 13 A, IR 23%.

1] £ i 43 BT G D FH AR 1 9 o B8 AS /D (F 5 R
PG L E S E IR . BN A R E AR
A3 SRR SR T T R AN BRI 5 2, A AR U A
BLIS G CRe R R 2 . AT L4 S5 IR B8 N 40 i T4 )b
HEV AR D EE BB o S 8h, TEARUED) ST S5 48 (Al
FERUREME S A ) 5 T, AR . TR BT T SRR

V) 5T i i A4k 1) R P R AR X B — R4 AR TR AE JE LT
R MANVEFRBS . A, AeE . E9i
2.OMAR. RE . By YGRS . ORISRy
PR IS APRUEY) B = 5 D3 ob, iR S e | B2
B AN AR G A sh i A . S R 53k
Y i AR 2 KRS MR I5 5y bl . R A
U= N O P N = R (B2 2N 713
Py S A s

FEAARVEY) BRI AT 5 B PR SS KPR B AP TE—
FEZENE, EEARBUAEAR HEY TR AR BT L A BR
FEAEHOARSE T

TE 254 bR fE W) 5T 1 bR BOA R KON, B2 hh Jk
PRBR R 5T 1 A 7 5 s i S A R AT A
I3 R AR AE D) 5 1) 5 — R 2 5 (AR, TR
A UEARUED) BT R B s R 6 AL SR (—
JBeh 10~15 GD)AH HA A48 SiE 43 i, A7 AE 2 TR
B IR RN, AN RN A (A — LEpR UED)
JBT AN 5 BE LA 51 M B AR v i 22 ok R, A ER A E
AW B SR T), 2R BT ) — Kk B, ik
5 BIeXE I BOBR HEY) BT 22 (8] B2 A ROEAR AR, LS
T RIS OCAE IR, H i s 9 R PN B TR0 S5 20 ol i
ANGERE P B EARSEUE S SRR (5 B B bR Y T Y
JoT i FAT SR A B0, DRt TE B R BN 2T g 2 K E AR
WEPIRHE | KR R PR A R R RS0 38
FE| (NIST A £ i 7 FHARHER 5T 52 F | 58% 14 1] 2 A HE I
£ HE /7 (calibration measurement capability, CMC) H.IAGEST)
A LG FREAN 15 Bl ANE 5%, 763225 S0 E PR BN A 7
wh, BRUEY) Y BT i S AR E T

6 B E

i Az C 2252 B e db 2 4 5 R T2 A,
DORARGF R BB, WL — 2 E A AR S 2 i 28 R
PR E AR RS A T A A . AR i 5 AL
R B AR B, S BUAR R SRR A AL A R
TFIEHARGAE, BeG T, W2 . A TR LA s 1k
A T IRRHER S, BFFE08T )R (LR 0 TR I i g o
(EHARIKN, St AR AR5 ¥ 8 S ) o (L P )
B, HE S K pn v SR R, 3B R 23 A
PRIED R AT ISP B (I DA R A T

EE P

(1] A0, HKE. FRERR RN HE AR 2 M. Jbat: s RS
Jizkt:, 2002.
Quan H, Han YZ. Standard substance and its application technology, 2nd
Ed [M]. Beijing: China Standard Press, 2002.

[2] ZFEPREYITUE R 5 2. AR BTRODT R B S M), Jeat: 4
Ei-at L, 2010.



12

B dn 2 4 R R I A 4R

F10 &

[10]

(1]

[12]

[13]

[14]

National Standard Committee for CRM's. Development, management, and
application of reference materials [M]. Beijing: National Metrology Press,
2010.

SRIRA, JAmee, Bas, A5 (IR G SR v BB
[7]. fk2AiR7, 2013, 35(10): 865-870.

Zhang QH, Lu XH, Kan Y, et al. Current status and trends of reference
materials in chemical measurement related fields [J]. Chem Reag, 2013,
35(10): 865-870.

TRAE, B, Jrm, AF. R RFREGEEM T CCQM-K21(fil
PP-DDT)J4 L X R[T]. 2447, 2001, 22(4): 24-30.

Xu P, Shao MW, Fang X, et al. Isotope dilution mass spectrometry applied
for the key comparison of CCQM- K21 (Determination of P,P’-DDT in
fish oil) [J]. J Chin Mass Spectr Soc, 2001, 22(4): 24-30.

FHA. £ o 2Rk P2 A R ARG S5 b ok B R R D). Jb s
Jeatfb TR, 2011

Tian Y. Determination of various water-soluble vitamins in foods and
development of reference materials [D]. Beijing: Beijing University of
Chemical Technology, 2011.

GB 5413.14-2010 &2 EZARERLLE M AL PAEER By
FOIAE [S]-

GB 5413.14-2010 National food safety standard-Determination of vitamin
B, in infant foods and dairy products [S].

WL, NG HPLC Bl e B4 LRy Wik h 4k 2E 3% By )], ThEFL
i Talk, 2010, 38(11): 46-47.

Cao H, Wang H. Rapid determination of vitamin B1 in infant formula milk
powder by HPLC [J]. China Dairy Ind, 2010, 38(11): 46—-47

Noni ID. Reference material needs for quality assessment of milk and
dairy products [J]. Accred Qual Assur, 2004, 9(4/5): 226-231.

Prosekov AY, Ivanova SA. Geoforum food security: The challenge of the
present [J]. Geoforum, 2018, (91): 73-77.

WA, £, S5, SF SRR R AR B R T R AR
WERE L5070k P, 201410418903[P]. 2014-11-19.

Yang LJ, Wang J, Hu QR, et al. Preparation of freeze-dried powder of
standard samples for animal derived matrix drugs and their metabolites
residues: China, 201410418903 [P]. 2014-11-19.

Wi, SRALSE, B, S5 TR, B245% BB A SAAR R AE D) BT
FEHEIRT]. b4 HTitt, 2009, 18(3):82-85.

Yang F, Yu KJ, Li YP, et al. Study progress of matrix preference mater ials

for pesticide and drug residues analysis [J]. Chem Anal Meter, 2009, 18(3):

82-85.

TR, M7, XUIEA, 45 SSemLA sl A Ul R L
etk EARMERI IR, K7 RL2E, 2016, 35(3): 272-277.

Yin TK, Yang F, Liu ZC, et al. Development of a reference material for
leucomalachite green residues in eel muscle [J]. Fish Sci, 2016, 35(3):
272-2717.

ARALEE, M5, RUEA, 4. & 5 sk 0 B 1A 8 B SRt
ShEYHIE[T). €I, 2011, 29(7): 691-695.

Yu KJ, Yang F, Liu ZC, et al. Preparation of natural matrix standard
sample of minced eel for quality control of flumequine residue [J]. Chin J
Chromatogr, 2011, 29(7): 691-695.

Ting TL, Sin WM, Ho C, ef al. The role of metrology in chemistry in the
upholding of public health and food safety in Hong Kong [J]. Accred Qual
Assur, 2006, 11(4): 172-174.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

FrRIN, #7705, XNEA, . 2EETHH 4 FORF GOk B LR bRiE
YIBHIBERIT]. iR EREE, 2015, 34(11):1286-1290.

Yin TK, Yang F, Liu ZC, et al. Preparation of matrix reference material for
Sudan residues in freeze-dried egg powder [J]. Chin J Anal Lab, 2015,
34(11): 1286—-1290.

BORBE, WiSC, GEERE, AF. M ERRVRT R oh R RSB R ARV RE Sl A
IIRIESE[T]. SrAmillisaal, 2013, 32(4): 512-518.

Huang CQ, Xie W, Hou JB, et al. Preparation of reference material for
metronidazole residue in royal jelly powder [J]. J Instrum Anal, 2013,
32(4): 512-518.

RALGE, XIEA, 8, 55, ML 5% PR 8 1 SRS TR AT
Pl )], MHikERE, 2015, 34(2): 182-185.

Yu KJ, Liu ZC, Huang J, et al. Fast production of natural matrix reference
material minced eel with quinolone multi residues [J]. Chin J Anal Lab,
2015, 34(2): 182-185.

PINNAL, A5, i, S5 CRMER ShTIR B SR AhR ) BT s
JE[I]. k245, 2015, 37(11): 1005-1014.

Sun XQ, Li L, Gao SG, et al. Progress of natural-matrix diethylstilbestrol
standard reference material for animal origin [J]. Chin J Chem Reag, 2015,
37(11): 1005-1014.

Li X, Zhang Q, Li H, et al. CCQM-K103 key comparison melanine in
milk powder [J]. Metrologia, 2017, 54(1A): 8018.

BHEL, B, PLME, F. TRLEAFHT R SREY FUL R
[7]. i A BRI, 2018, 9(15): 3891-3896.

Li XQ, Lu H, Li HM, et al. Development of food safety chemical
metrology technology and standard material [J]. J Food Saf Qual, 2018,
9(15): 3891-3896.

[ FARMED) i 2 I 3L 575 [EB/OLY). http://www.ncrm.org.cn.

Standard material resources sharing platform [EB/OL]. http://www.ncrm.
org.cn.

TR EST R B RS KIS COMAR EPRZH A1
[7]. BACIHRIEL, 1994, 12(5): 37-42.

Hao HK. Establishing a national standard material information system and
its international cooperation with COMAR [J]. Mod Meas Test, 1994,
12(5): 37-42.

k. PREP R FIIMI. Jbat: HrE i s, 1998.

Han YZ. Standard substances handbook [M]. Beijing: China Metrology
Press, 1998.

ST, A, ek, S5 TR PIAR A BRI R U R PR
[7]. fL2=53 M-, 2017, 26(6): 120-124.

Jing XY, Li P, Yang XL, et al. Overview of domestic standard materials
and development status of key areas [J]. Chem Anal Meterag, 2017, 26(6):
120-124.

HRpEAR, XN, A, S AR RERF RS U TR Y]
S RE (E[T]. BT 13, 2008, 36(9): 1221-1227.

Guo DH, Deng XIJ, Li B, et al. Preparation, Testing and certification of
reference materials for chloramphenicol and f—agonist in fish powder [J].
Chin J Anal Chem, 2008, 36(9): 1221-1227.

W7, MR, T, S LA R TR R G 3- a1k
-2-WEMEBE RS AR BRI 9. 202, 2010, 38(3): 397-400.
Yang F, Yang SS, Lu SY, et al. Preparation and certification of reference
materials for 3-amino-a-oxazolidinone residue in eel muscle lyophilisates

[J]. Chin J Anal Chem, 2010, 38(3): 397-400.



LERE Ul

XUZRWE, S B bt AR PR EY) Stk et e 13

[27]

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

AL, VP, RS, S5 IRVR TR R R AR B AR B AT
[7]. s EWL, 2014, 40(2): 49-52.

Li LY, Xu L, Xu Q, ef al. Development of reference materials of
clenbuterol hydrochloride in swine urine lyophilisate [J]. China Measur
Test, 2014, 40(2): 49-52.

Tz, EERREYREERE COMA KA MERREMRT]. A5,
2014, 33(2): 155-167.

Wang QY. The international database for certified reference materials
(COMAR) [J]. Rock Min Anal, 2014, 33(2): 155-167.

COMAR. International database for certified referencematerials [DB/OL].
2012. http://www.comar.bam.e en/.

BAM. Certified reference materials catalogue [M]. Germany: BAM, 2017.

Gandre RLDP, SantosALSD, Santos PPBD, et al. Production and
evaluation of a reference material for moisture, ash, and total fat mass
fractions, and titratable acidity in whole milk powder [J]. Accred Qual
Assur, 2016, 21(1): 47-55

Olivares IRB, Souza GB, Nogueira ARA, et al. Trends in analytical
chemistry trends in developments of certified reference materials for
chemical analysis-Focus on food, water, soil, and sediment matrices [J].
Trend Anal Chem, 2018, (100): 53-64.

Phillips M. Best food reference material challenge [J]. Anal Bioanal Chem,
2018, (410): 2451-2452.

Munton E, Liu FH, Murby EJ, et al. Certification of steroid carbon isotope
ratios in a freeze- dried human urine reference material [J]. Drug Test Anal,
2012, 4(12): 928-933.

National Institute of Standards and Technology (NIST) of the United
States. Standard reference materials [DB/OL]. https://www-s.nist.
gov/srmors/.

GB 2762-2005 £t TG QY BREERES].

GB 2762-2005 Limitation standards for food contaminants [S].

FDA. Prohibits use of antiviral drugs in poultry to help keep drugs
[EB/OL]. [2009-6-18].
NewsEvents/Newsroom/PressAnnouncements/2006/ucml08620.htm

[ PR 5. KCDB %4 /% [EB/OLY]. http://kcdb.bipm.org.

International Bureau of Weights and Measures. KCDB database [EB/OL].

effective for humans http://www.fda.Gov/

http://kedb.bipm.org.

RETH. AR 2 S b ) AR AR S [0, A2t 2017, 39(4):
379-384

Zhu HJ. Discussion on drug reference materials/standard samples [J]. Chin
J Chem Reag, 2017, 39(4): 379-384

FREE, 2SO, # UL 45, EINAMREY R R BLOLT]. PR8E DA%
Zi, 2017, 7(2): 156-163.

Chen Y, Cheng YB, Meng FM, et al. Development status of reference
materials at home and abroad [J]. J Environ Hyg, 2017, 7(2): 156—163.
PR, TR, FRAK, . 2015-2016 [EIGAT UERRIEY) R VTR & R
[7]. *FETHA, 2017, (3): 82-85.

Lu XH, Wang B, Guo J, et al. Development status ofcertified reference
material in 2015-2016 [J]. China Metrol, 2017, (3): 82-85.

TR, Fbete, FLEL 2001 ARRIRTR EARMEY) TR AR BUAE AR (1.
tE 1A, 2009, 166(9): 71-72.

[43]

[44]

[45]

[46]

[47]

(48]

[50]

Wang B, Lu XH, Meng FM. An overview of the development of China's
reference materials since 2001 [J]. China Meas, 2009, 166(9): 71-72.
Derrell J, Mitzi R, Tamara T, et al. Development challenges in the
preparation of solution-based phytochemical and vitamin certified
reference materials [J]. Anal Bioanal Chem, 2013, (405): 4345-4352.
LM, THES, AREUEE. AR E A 2T R R S A
KB s A RS AT R[], R ETHR, 2009, (9): 32-34.

Li HM, Ma LD, Xu RF. Development of food safety traceability system to
realize the efficiency and comparability of detection results [J]. Chin
Metrol, 2009, (9): 32-34.

Olivares IRB, Souza GB, Nogueira ARA, et al. Trends in analytical
chemistry trends in developments of certified reference materials for
chemical analysis-Focus on food, water, soil, and sediment matrices [J].
Trend Anal Chem, 2018, (100): 53—64.

Niu Z, Zhang W, Yu C, et al. Trends in analytical chemistry recent
advances in biological sample preparation methods coupled with
chromatography , spectrometry and electrochemistry analysis techniques
[J]. Trend Anal Chem, 2018, (102): 123—146.

ISO 2006. Guide 35-Reference materials-General and statistical principles
for certification [S].

XUHTR, B, RSO, T ARG B e [ T e 1
[J]. HER, 2008, 149(4): 49-51.

Liu XM, Zhao Y, Xu WIJ. The status of metrological work in Germany and
its reference to China's metrological development [J]. China Metrol, 2008,
149(4): 49-51.

GB/T 6379.2-2004 Wl i Jy s A S METR LSS 2 3000 A bl ink
T S IR REA T 1L [S].

GB/T 6379.2-2004 Accuracy of measurement methods and results-part 2:
basic method for the determination of repeatability and reproducibility of a
standard measurement method [S].

FIH, INE, X, S BRIEY) 0 A AR BT TR ).
R E 25242435, 2016, 51(18): 1537—1544.

Wang QJ, Sun L, Liu F, et al. Development and challenge of standard
substances and new digital forms [J]. Chin Pharm J, 2016, 51(18):
1537-1544

(AL 4 @k)

{EZ T

XZEW, L, BIn, TERRFEAR
RERERRES TR,
E-mail: 419005378@qq.com

HIEE, BIEEAN, TERRAEA
ERRESRE.
E-mail: livhy@hsc.pku.edu.cn



