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Preparation for reference material of total lead and total
chromium in gelatin
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ABSTRACT: Objective To establish the preparation and certification method of total lead and total chromium
standard substance in edible gelatin. Methods The edible gelatin was used as the research matrix, and the analytical
standard substances for total lead and total chromium in gelatin were developed, and the preparation and
subpackaging was through special proces such as adding a target substrate, melting and mixing, cool, drying,
sterilizing and that like. The F-test was used to evaluate the homogeneity of the reference substance, and the #-test
was used to evaluate the long-term and short-term stability of the reference substance. A combination of multiple
measurement methods and setting method from 10 authoritative laboratories was used for assignment, and the
uncertainty of the setting result was evaluated. Results The certified values of total lead and total chromium in
gelatin were as follows: total lead (32.2+1.6) mg/kg, k=2; total chromium (43.0+2.2) mg/kg, &=2. Conclusion The
standard substance plays an important role in continuously filling that analysis standard substance of the total lead
and the total chromium in the gelatin in China.
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IR R a7 13 g = b =P o s N )
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STURAGI 25 AR, AT SR SE I E PR HOA . AR AR
[ ZhRUE B AR BLTE JIF 1343—2012 (ARMEMIBUEE Y
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1.1 55

BEHUIE (B, &5 H B 'R R A,
BERAN . TR BRRRAT (T ek, PRI BRA D, BARL
g (25 9, F B RAFREARA R, HalZ %,
Jo LA T A BRA A

FRUEYIT: 45 (GBW 08619), #(GBW 08614)[ARifE(E
1.00 mg/mL, AHXIH RAHEE | mg/mL (k=2), 1 Ei1&E
FRAroebel; R (e s, 7% IEa AR, K&
TFK, #56 GB/T 66822008 (445250 % MK KU ik
) b S s KBRS 5056 % K .

1.2 UFB5%F
ICP-6300 HiJBHE G %5 & T K7 F & 4t S i A (2

Thermo A #]); XQM AT EERENL (KD KB K F A A
RS D), KH-200 4% 3h i (1 BB HL B2 45 FR S A,
XZ H75 5 (M a BB I A A IR F]); XIIB 17 R 2
AL IR AU T R B FEAL); KW-GZX-1800 B XUAE
FORZET AL SCGRIG B & R FD); RT-25 AR EHL( L
T Lo A 3 A BR 2 Wl ) Y132S1 RS 25 BB AL (e =t B
HHEHLA BRA D), XY-ZG EAME R AT B0 ML FHL
HL A B A FD o
1.3 LWHE
13.1 FIHEHNF X

()i

HLJEHE 6 55 B9 1R R B 6 354X (inductively  coupled
plasma-optical emission spectroscopy, ICP-OES) S Hi% & :
B4 (radio frequency, RF)I%: 1.2 kW; SR RS &
12 L/min; #FBYS4E: 1.5 L/min; ¥E30%E454: 15 r/min;
FALERE ] 200 kpa; IR FEHUS(A]: 25 s, RgELk: 4
(Pb)220.353 nm, 4%(Cr)267.716 nm.

(2)Ff S w21

FRELZ) 0.1 g iXFECKE B2 0.05 ), TR VU J. 20 P HE,
TG 5~8 mL WM 2 he SN, HEEINE, AWM
BN, RS | AR TEAR, TEMe s, ouE, A4l
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W0 2 5286 DL ROIAR [mTSCSE S
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Table 1 Microwave digestion program setting

YpR/W

I TS a] BEE IS B YL R]
Max % /min /°C /min
1 1600 100 5:00 120 3:00
2 1600 100 5:00 150 5:00
3 1600 100 5:00 185 15:00
Q) EAR
HHEAR AL,
=Gy
w=—= XVXf (1)

A

C—I IR JE, mg/L;

Co—Z F VR B, mg/L;

m—AE M E R, g;

V—VERAAR R, mL;

SR WO AR EL

w—HE L i, mg/ke.
1.3.2 AREYR 695 &

(1) BRIC LU AR 47 ) WD IR 2R TR} L SR 390 A 97 i 791
TABEBEGT IR 2 h JFALT RS R, K il
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21 HEMKLE

PEBUGR 50 RMFOOT [IFRUEY) FiFE A AT H 51 B
ENERIG SRS . BISIPER B IR 0.1 g, IR 2
AR ZGet I R TBER S i . BRI, AR
HE SRR B BT (P) L BV (Cr) ot & W 3 S M0 Fn o #r
FURMNER 2 PR, rEEY B b ES BITR W FE
YIINTF Foos(14,15) = 2.42, HIXTFRUER 2 (relative standard
deviation, RSD) 33l K 2.44%F1 1.46%, ZhriEY) AL
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#2 FRPEMB. BRREYRNSIMEREER
Table 2 Uniformity test results of total lead and total chromium
reference substances in gelatin

i %
FE

2.13

il

F1H

1.34

RSD/% RSD/%

RMF001 2.44 1.46

22 REMKE

KAAFE A I

KHARCE RS E M E MR | A MERAST,
ERILAE P BT[] (B0 P, R A P R e (LR A A R Y
WINBEST o SRS T AT E, 82 [\ it 28 7 ok ik
TR E MENE I ZE R, SR 1.3.1 B9 sk Kisa e
PESEw, A5R I 3,
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Table 3 Test results of long-term stability of total lead and total chromium in gelatin
% MECEEE) R AR me/ke) VA HIE S i
v-1 v-2 v-3 v-4 v-5 /(mg/kg)

2015.1 0 325 317 327 31.8 321 32.17
2015.2 1 327 328 316  32.1 32.6 32.38 0.47 0.68
2015.3 2 327 33.0 322 314 326 32.38 0.54 0.61
2015.5 4 32.1 3211 32.1 32.1 32.8 32.25 0.38 0.32
5 (Pb) 2015.7 6 322 314 316 328 321 32.01 0.48 0.53
2015.10 9 319 327 324 328 321 32.38 0.42 0.77
2016.1 12 326 317 325 319 314 32.02 0.47 0.51
2016.4 15 32.1 323 323 323 322 32.26 0.32 0.41
2016.7 18 32.8 322 320 327 326 32.46 0.40 1.12
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R34
. ) _— 25 R /(mg/kg) (i \ -
JLR W TRl (4E/H) Pk 1) 1) B/ ) KE S t1E
v-1 v-2 v-3 v-4 v-5 (mg/kg)
2015.1 0 433 44.6 43.7 42.9 43.1 43.53
2015.2 1 435 434 44.5 432 44.0 43.71 0.61 0.46
2015.3 2 430 441 431 435 428 43.28 0.59 0.67
2015.5 4 438 425 439 429 437 43.36 0.64 0.44
#%(Cr) 2015.7 6 445 433 43.4 447 43.1 43.79 0.70 0.58
2015.10 9 42,5 444 434 44.0 43.8 43.62 0.69 0.20
2016.1 12 44.0 442 43.1 43.4 44.0 43.75 0.56 0.60
2016.4 15 42.1 43.6 43.0 435 43.8 43.21 0.66 0.77
2016.7 18 429 444 44.2 43.0 43.5 43.60 0.68 0.17

e 3 P Edls, DA X AR, DL Y AUREREY) i
R A, DL B — 2% BRI A 7 A T M 0 45 SR T
WTFRER pRARERZE S(B), TR ¢ KB HEAT LATR I
1B11<tw0.05.8) S(B1), WIFRWIRARALE, BAWERATRE
P, BRI B PERIE LR 4.

R4 BARREYRESPKIAREEFITER
Table 4 Statistical result of long-term stability of gelatin
reference material

n \ o RIERmEE
b Aoy BEEp B p 2 S8 10058 S(B1)
5(Pb)  0.002 33.2 0.00995 0.024
RMFO001
#(Cr) -0.0005 43.5 0.0143 0.034

KIFE e T /T t0.05,8=2-31, B1<t(0.05,8)"S(B1),
KA MBI AFE M . 28 BRIk, ShriEd sy B ix
WHEZAEEMEAE 5T, 18 S A N ERREM .

222 SR ST

e JH— JTLRAE 181 23 B bR e B RS 1, RER
A9 5 P B0 IR W3R S, |ﬁ1|<f(0405,3)‘5(ﬂ1)5¢7 e N
A MBI AT

x5 RREMRERDEMARERFITER
Table 5 Statistical result of short-term stability of gelatin
reference material

. RER MR
0o A b S E :
e 414y BEEIRER AR B MIEE B 2 S
[ 0.006 32.2 0.0136
Jst:t:
R 0.019 31.9 0.0127
RMF001 N
i 0.005 43.7 0.0188
B
I -0.021 43.6 0.0188

23 ERIVETEME

10 KI5 @A REIE R 6. 10 ZLRW=EG1E
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T AR LA B 64 T AL 9 v] BEE A 3. g — 2k
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X095, 6/S BIME . 10 8 6 ZH 43 B 4 0 b 4% h AT ey 46,
JCAT BE(E

10 Z8 5256 3 5 (E K 10 25K J3E 4G 96 R AT e A8 ik
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D55 ) K080 HEATAR AT IR A 3 LUK 10 KL = 45
WP R EA B FMEZES, TEn=10 0, #&Hifi iy
i FAE R Go.osy M 2.29, 10 F 256 % 45 41 43 & (H 596 T
WME IR 2 /N T Ao, S WM 10 5 6 2H 73 $idla 42 2o
WP AT WA B, 4 RV EOHE T B 25 S, BRI (E HD
AR IEE
24 FHEEITE

XEFRIERIR, R R 3 3L,
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FEPE (us) . REMHISTRE AR E FE (tchar) o
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Table 6 Quantification results of 10 laboratories

40 EHHA A-1 A2 A-3 B-1 B-2 B-3 A WEm2E S S
A 34.2 33.8 32.9 33.8 33.7 33.8 33.7 0.436 0.190
B 33.8 343 33.4 34.8 343 343 34.1 0.482 0.232
C 31.9 32.8 31.9 314 326 31.9 32.1 0.517 0.268
D 30.7 311 30.8 311 313 30.9 31.0 0.201 0.040
y E 32.1 325 322 325 322 33.0 32.4 0.348 0.121
i F 32.9 33.0 32.6 33.1 33.0 32.7 32.9 0.223 0.050
G 31.4 31.7 315 31.8 31.6 31.7 31.6 0.132 0.018
H 312 30.6 295 30.7 30.2 30.5 30.5 0.571 0.326
I 325 32.0 33.7 32.8 31.9 323 325 0.663 0.439
] 31.2 313 30.1 32.0 30.9 313 31.1 0.604 0.365
A 413 40.5 39.8 40.9 415 41.1 40.9 0.629 0.395
B 42.0 415 414 41.7 412 427 41.8 0.552 0.304
C 43.1 425 429 43.0 425 43.0 42.8 0.255 0.065
D 43.4 43.4 434 435 43.4 435 434 0.043 0.002
y E 442 439 438 439 439 441 44.0 0.161 0.026
i F 438 43.1 425 432 432 432 432 0.409 0.167
G 427 41.1 43.1 425 42.9 414 423 0.845 0.714
H 41.4 429 41.1 413 40.7 41.9 415 0.767 0.589
1 46.2 45.1 45.1 45.9 45.4 46.2 45.6 0.515 0.265
J 45.0 44 4 442 44.6 44.6 448 44.6 0.285 0.081

"1 ERDHRE
Table 7 Normal distribution test

n n n
B il X my =YX -X)2/n  m=Y(X;-XP/n my=Y (X;-X)*/n A B
i=1 i=1 i=1
Pb 322 1.433 0.260 4814 0.151 2.344
RMF001
Cr 43.0 2.162 0371 11.576 0.117 2476
241 HHBIIANGRHALA AL wraon =t XA SIPERUE YR AT 290

TERE I — 2508 2 AOTIRO IR —J205 ot 5114 32500 B kM 5 o S (P) L (Cr) R B 5
HEYI I SIRERE, DAL A AR DR 22 A T2 s i1, & SER R L 8.
SRR RS RO R 2750 — R 7 ok i TS

ARV RV 1y 2k %) B S P AR E A 22 s, X D68 ) A o O 22 1) B &8 FARAREMIEHE AR R T S M R T HE L (Unn)
y VL e . Table 8 Uncertainty due to inhomogeneity in gelatin reference
Bk, IR 'y, 06 2.1 5THE 07 2240 BP0 R 5 A aterial samples (L)
75 1 Y E S DA SO R A PR vREAS B 5 B2 A9 T4 L At A 7 i *
PR, BIATrE AL (I B Uy i T A R, A AT R EL il
Upp Urel(bb) Upp Urel(bb)

2 ¢ g2 Fogo—g = |52 4] 2 S o2 H AR
S <S5, WERT upp=Son= |7 * /US; v A7 A . AR RMF001 0.301 0.00933 0.385 0.00881
2
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XTHRUERI AT 4 YO IARRE PE(18 YA 9 UK AR
FEPE(LI8 AN )EER, it BIH o gk e g i
AW EAREITE, £ 4 ME 5 BT EmET,
u=S(B) U RIIRENE 4 B RAAIIIR 18 N H,
IR E M -4 B AR IR 18 d), it E R4k £ 518
JEE A T 5T R 4 (Pb) 4% (Cr) 3R T R AT 8 B AL
39, JE IR E M SR AN E BE L3 10,

®9 MRMAEYRERTAKAREEFEROTHER
Table 9 Uncertainty to long-term stability in gelatin reference
material samples

FE i 2445 u/(mg/kg) :e(S)
4% (Pb) 0.358 0.0111

RMF001
#(Cr) 0.514 0.0118

F 10 PARAREYEREF P HERRESF RN HES
Table 10 Uncertainty to short-term stability in gelatin reference
material samples

)Ff{ lill_ll‘l 2ﬂﬁ ﬁgﬁ%fﬁ Urel urel(StS)
[y 0.00757
gty 0.0104
i 0.00711
RMF001
=0 0.00774
Py 0.0110
(iR~ 0.00778

243 RALFIN R ZE
% 51 [R] E (E W) BT Fois 20 /56, 9T LR g0 ik

TTEE, BUARETE S8R R R & 20 P S Y 1
EEARESI AN EE wa(char) EEAFEIEEMET
12: 22 555 5 | AR SE BE worei(char) FIE (HLIS FE (PR ET
)G AIATEE u(C)o

KA T ARSI € BE B 2 (G145 R A5 L,
FARE AT B e A7 20 ) S5t 2 1 2 S A B B SR AR AR HE AR 22 S,
ERATEIE uo(chary=—= . SRIHE 11,

Jr

PR EE u(CYBLTE: bRyl 20551 AR AH X
FRUEASTNE B 1rei(co) « TRBRUETSBIEAS B AR X AR AT
BE prei(co) F— G Rt 25 AR E BE ea(vo), 5 WA
W W s R AR oE N
Urel(C)=y U2 1re1(Co) + UP2re1(Co) + UPre1(Vo) , & LA UL
* 12,

G BUE (5 1A BRI AR MEAT 2 BE upe) (char) & U2
A (2).

u,el(char):\/uzrel(C) +u?g,, (char) ?2)
Hr: uge(char): EAESSRGETHAS H R XS AR A E
Ure1 (C): FRUEIRIRA B (AR BRUEATE BE; m: E(HE5 R
FLRACSEYIE . EEBI AR E A RS R 13,
2z b, B4 (Ph) B (Crc RSB B &
SRR A BN E ST FIRR A R AR (BN R B Y
TUERRAE TR, AR A R A=K (3),

UCRMkaXJquel(Char) + uzrel(bb)

() + el (5ES) ®)
S, k2, m T S A B TR, RS R 14,

xRN BKAEESIANNEMRIHEESE

Table 11 Uncertainty components of each substance introduced by joint determination

i Moy BR-I{E/(mg/kg) ARG ITE=I AHHESE Unchar ARXTAR A RE BE uorer(char)
#%(Pb) 322 1.18 0.374 0.0116
RMF001
#(Cr) 43.0 1.47 0.465 0.0108

F 12 ERRERRSIANNENTHERE
Table 12 Relative uncertainty introduced by the synthetic
standard solution

®13 ABREESIANENTHEE U (char)
Table 13 Relative uncertainty introduced by the resultant fixed
value u.. (char)

AN 2 S it %
trei(co) 0.00753 0.0107
tnrei(co) 0.001 0.0005
trei(Vo) 0.00659 0.00659

Urei(C) 0.0101 0.0126

i Ho ure(char)
4% (Pb) 0.0154
RMF001
#%(Cr) 0.0166
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25 EELR SN 5 R G TR Y . AR BT R BESR, 3
ERVKTY 95%, k=2 I, BEIE LRk ARIRS, R G IR B ST

ORI 15, A E IR

KA

HEANE B AT B2

BRI, XA i o5 2 51k

Fa e AR R T T,

FRT AR B REAS EA T 5 (85 AW E FEVEE, 2 R Y

a3
3 & BB, 07 AT AT AR R
AT LB RE AR 5 FAR, 288 25 1B E N 25 G TN
14 ARFREY R RS EES T ERE (Ucrw, mg/kg)
Table 14 Uncertainty of each component in the gelatin reference material sample (Ucgrm, mg/kg)
FE 44y urei(char) Ure1(DD) Urei(S) Urei(S2S) rei(CRM) Ucrm(k=2)
Hi(Pb) 0.0154 0.00933 0.0111 0.0104 0.0236 1.52
RMF001
#%(Cr) 0.0166 0.00881 0.0118 0.0110 0.0248 2.13
F 15 BARAREY R & LREE (mg/ke)
Table 15 Final standard value of gelatin reference substance(mg/kg)
#(Pb) #(Cr)
i
FRUE(E/ (mg/kg) U(k=2)/(mg/kg) FRUE(/ (mg/kg) U(k=2)/(mg/kg)
RMF001 322 43.0 2.2
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