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Abstract

Quality control samples were independently developed by adding tin at different concentrations to a
blank black tea powder matrix. The homogeneity and stability of the proficiency testing samples were
evaluated in accordance with CNAS-GL003:2018 Guidelines for the Evaluation of Homogeneity and
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Stability of Proficiency Testing Samples and using the inductively coupled plasma optical emission
spectrometry specified in GB 5009.16-2023 National Food Safety Standard—Determination of Tin in
Foods. The reference value ranges of the proficiency testing samples were determined by summarizing
the experimental data. The results showed that the two self-developed quality control samples with
different concentrations had good homogeneity, and maintained good stability after 70 days of stor-
age atroom temperature as well as before and after transportation. The final reference results for the
two concentrations of proficiency testing samples were 29.1 mg/kg and 53.5 mg/kg, respectively. The
proficiency testing samples prepared by this method can be applied in fields such as daily quality con-
trol, proficiency testing, and blind sample assessment, and the preparation method is replicable.
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1. 3|

B MRIE A& B e R, RAGE, A8 E[1]. 1988 42 FAO/WHO #i& #1562 & 1
VRN E(PTWIA 14 mg/kg (UARETH) [2]. a8 A E ] REdd B A RIFECE G ENT Gy, #54
B2 T B R & S ORI L3S 2R S 03] [4], EEEMEI IS ZIEE . BRIE . IHEREh K55
W, RAFFHIEIER T RS TS5]-[7]. BRA —EMMAiEEAEE EE, SENGRAR SR, &
BT  Skw R, PRE A SR B BIE A 8] RE (B h e e E bR E R s IR R D) (GB 2762-
2022)%F K 9 B AR A 2 AR 1) & i h B I B AR R IR RO E , b ORI IR 150 mg/kg, %2
LI B B4 LB B R IE IR RN 50 mg/kg, HALE SRR 250 mg/kg [9].

AN E S /T R . k. BR5E), DUBJaar R & 1) £ ot U RE 30 0E TR AR R L
AN LR RE 77 58 UERE a0 B 6 5 43 BT B8 758 IE THRI(FAPAS, Food Analysis Performance Assessment
Scheme) %2 )LBECTT B fn BN . BRI S, 9B BUM A 5K 555 % (LGC, Laboratory of the Government
Chemist)§¢ /I SETHRIFIRE I BJOREEE 18 [ 58 77 90 HR 1Y) B ks il J5) (DRRR, Deutsches Referenzbiiro
fiir Ringversuche und Referenz materialien GmbH)#¢ /750 iEvHRI B ST B 8 ILAO#5 R 150 UERE S A R
V] e B U R 2 A 7 5 U AT o R o [ B A 28 ARk 2 A 6 B K U F 00 ) e D e Rl g 22
4 ) LBC T 08 . Wikn S, RO%E A [ SR I AR IR BT RE T30 UE THRIB B A S Sk o mT L, £ Ak
W UL B DRSS AR TR R LU BRSE . R DB UM . AR TR M i e
UERERI T, el PR N R, T H R IR 0 B R R . RN,
PR B EL RSt 35 S VRS E P R, T 45 £ h B 42 B R e i R TR 3

2. HREH*E
2.1. ¥H5RT

4% B8 0 IO ERE ) JEUR A R 21508 -
HIRLRAL, T HAZERA] ) IHER(>65%, FEE CNW A F]), TKE PRS0 iral, Lz
MR R AR, SE56%E /Ky Milli-Q # 4K
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22. (UBEEE

Agilent 5110 FEJEHE 25 28 A AU (SE[H Agilent A F]); JTYL-CO10 £ ThRERBENLCIL A A A TR 2
A); DP43C HZE T (H A ML 3 A 7)) GM200 JIX WAL (FE[H Retsch A F]); Ethos Up i 14 R
(7 K] Milestone A 1]); VB24Plus # R 2 (AL 5 A B RMX BB A TR A 7).
2.3. LEHE
2.3.1. BEENEIEH R E

ARG LA R N EE R, DSBS IO bR 05, 1) 2% P bR B /KT 1R800 6 D S0AIE A o BRI
AOPTEZ) 30 mg/kg, FikEEK 4] 55 mg/kg. BARHI MM ME 1 FiR.

[ S ]——[ ke ]——[ iR H iR H HEFIR H YL ]——[ sEs ]——[ o H by

Figure 1. Preparation process of tin proficiency testing samples in tea powder

B 1. Z0rhiRRE A IER A HI IR AR

1) B Pkt 5 i &

TE Rl —HERER P BN LEORE, IR EEA S SR B & BN 1.5 kg 258 THEHEA .

2) InbriEE

FRE 1 g ARG DUEMNE, MKESS] 50 mL, FCRCEARMEATR 10.52 mg/mL, LA Snit, {EEUFE M
RV IG BRI R R, K SR L4 AN 4.23. 8.06 mL #ARHEFI 10.52 mg/mL, Lk 4500 r/min,
120 s [AER—VK, $EFE 20 min, 8 G200 K 78 0 T it 4t i 2 o

3) HAETH

KA ERIBEINERS S, B TETTERMT, ERETEE 80 kpa. iR 60CHIZM FHT, &
FDFEARTIE, AW EK.

4) Kt it o

BT HRUF I R J7 3R AR i BB O LR AT VR A R R, T TSNS (U P BE, B iR
PEER, ZAESEEET 60 H T

5) FeliEa

BT RN S R AT T, B S TR, BRI, ok 10, RHEEH.

2.3.2. BEHEHEHEMAII SRR E MR

KFH GB 5009.16-2023 € 2 4 [ FARAE R S 8 1l e ) 565 =10 200 R 8 & sk AT A I, e
TR A S TG SR A FRE 2892 52 [10]. b, SRR T WAk 1, BER S S ORI T
TESHNZ 2.

Table 1. Reference conditions for microwave digestion

® 1. WORHMRSE RN

Bz i/ C T N 7] /min A5 3 N 1] /min
130 7 2
165 6 6
180 15 15
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Table 2. Operational reference conditions for ICP-MS

2. HEBEFBETHRIEURESE N

ZH BEE

iGIS 189.92 nm
A 77 = L

ST 12 KW
R TRRIR 12 L/min
S A 0.7 L/min
R R 1.1 L/min

E=R/€ 4 23 K

2.3.3. e NEEHESR B S T

R HE CNAS-GL003:2018 (HEJJIAERE M SIS EVEVEAT PR RS ) B3R, BEALPRENE fE 15U i
10 f3(n = 10), FAAFEMEENE 2 K, KA BT I7 20 Hos T gt i, iR HGHE F,
FERFENEKN a=0.05 F, ALK MG FE Foos (F1, R2)PIF MBEATLLEL, AR M I S VEREAT TEAL 73

Mr[i1].

2.3.4. FEEHEEH R E TS

M HE CNAS-GL003:2018 ER, 755 %2 RE /00 UEAE T I ) s e ME RIS AR e 1k o PP B2 B ML 353
HY 3 9, fEAEETRIEIRG . 0ds 7d. 15d. 70d, EHEMES NEHmmS5E%mE, FMERFEATIE

2 RBCFEIE, R 2 ASFEMEZ A — Bk ¢ EAR S0P e A b IR A e 1

3. ERENH
3.1. SBEENRIEHE RS

FR P SIVERIN A R WA 3, RS SRR 77 ZEG o HrAE )R, Hrai RILE
4o HTHEARBINTT Z I FAL <Foos (fi, ), WAE I & HIRE I 5T

Table 3. Test results of tin homogeneity in tea powder

3. TP HSMMER

IR 4L R

, o DEEL T5EfE 2 FHIME ; o WEMEL MEAE 2 FHE
FORE mgke  meke) ek T mgky  (mgke)  (meke)

L1 29.2 28.7 29.0 H1 534 54.2 53.8

L2 28.9 29.4 29.2 H2 54.5 53.8 54.2

L3 28.9 29.0 28.9 H3 53.5 54.0 53.8

L4 304 30.1 303 H4 54.3 54.1 54.2

L5 30.5 29.7 30.1 HS 53.1 53.6 533

L6 28.2 29.7 29.0 H6 533 534 533

L7 303 29.9 30.1 H7 53.2 543 53.8

L8 28.7 29.4 29.1 H8 54.1 53.9 54.0

L9 29.7 29.1 29.4 HY 53.7 54.5 54.1

L10 28.8 29.8 293 H10 53.2 53.7 53.5
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Table 4. Results of analysis of variance

F 4. FENHER

IR BE L 2] 1 R LY S
A 4.8505 9 0.5390 1.8945 9 0.2105
A 2.7283 10 0.2728 1.9757 10 0.1976
F 1.9754 1.0655
F0.05 (9, 10) 3.0204 3.0204

AN EH BN 10, AREGHEN9, WL HPritE, RIREELLN F N 1.9754, mikEZAN F AN
1.0655, /N T Il FHE Foos (9, 10)=3.0204, FREIMFRAIBI G RAESR BETTH LIS 7080 B Z [ B5CA
3.2. HEENEIEEFRNRE M

3.2.1. fEEREREY
P FIR B B RE I IAERE R TRCE 7. 150 70 K, WERESHIFaENE, GEER AAE B hgs Bing 5.

Table 5. Results of storage time stability
F 5. tEFERTERREMSER

WK il (d) M5E 25 R (mg/kg) t 18 t Ilfs FE
0 28.0 293 28.9 274 28.5 29.8
i 7 28.0 27.1 30.5 29.8 27.1 293 0.024
R =
15 29.2 29.3 303 30.7 28.7 294 1.727
70 28.2 27.9 27.7 27.7 29.0 30.9  0.204

2.228
53.1 532 53.1 534 54.8 52.9

533 553 54.2 53.5 52.2 55.1 0.722
15 52.6 552 53.9 54.0 55.0 54.8 2.075
70 54.7 534 543 52.9 56.3 53.1 2.010

R

o R WAL Z BB RIERT LA 1, Giit i tEERT t IR FHE(a=0.05), RUIFMES
RBTE 7. 152 70 R, SRR, FOETER I

3.2.2. EiEEMY
B AN )R B B RE T AEAE s AT . B EiEia e e, B E S R InE 6.

Table 6. Results of transportation stability
6. THITREMER

WK A7 1] W52 25 F(mg/kg) t i t s FHE
i EHiHD 29.2 29.3 30.3 30.7 28.7 29.4
{iR7E°3 .
e TS 28.1 29.1 28.5 29.7 29.4 28.5 1.864
2.228
. e i 52.6 55.2 53.9 54.0 55.0 54.8
R -
pet i) =) 55.3 53.5 51.7 54.8 53.6 55.4 0.257
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oY KRS XUREACSE DT Z IR BRI A 1, Giit & tEXRT t IR E(a=0.05), RYIFEMIEZ
Hnr e 45 RRUAIE, FUETE R,

3.3. HEENWIEREEE S

AW [ FH 48 2 DRSS RS IBAERE S, ISR E M BRAIE 45 S ) CNAS-GL003:2018
AHSCBR, AEFR AT ACFIREL 20 R, ¥R GB 5009.16-2023 b 7B E R M & B, ILE&
WIEEHE, ERWE T,

Table 7. Tin proficiency testing sample data of various laboratories

7. ELWEHRENIIEH REUE

Y T BIEERR gesenm pams iy
(mg/kg) (mg/kg)
Lab01 25-E1089 52.1 Lab23 25-E1143 28.5
Lab02 25-E1090 524 Lab24 25-E1183 29.4
Lab03 25-E1099 52.3 Lab25 25-E1135 28.4
Lab04 25-E1059 52.1 Lab26 25-E1186 29.0
Lab05 25-E1018 52.2 Lab27 25-E1167 28.8
Lab06 25-E1077 52.9 Lab28 25-E1196 28.8
Lab07 25-E1041 52.2 Lab29 25-E1170 31.4
Lab08 25-E1079 523 Lab30 25-E1191 29.3
Lab09 25-E1048 52.6 Lab31 25-E1197 31.4
Labl0 25-E1035 53.1 Lab32 25-E1161 28.5
Labll 25-E1042 52.7 Lab33 25-E1139 29.5
Labl2 25-E1008 52.6 Lab34 25-E1121 30.1
Labl3 25-E1007 52.6 Lab35 25-E1115 28.6
Labl4 25-E1055 52.0 Lab36 25-E1166 26.9
Labl5 25-E1054 524 Lab37 25-E1169 29.3
Labl6 25-E1026 52.7 Lab38 25-E1174 28.7
Lab17 25-E1020 53.3 Lab39 25-E1133 30.2
Labl8 25-E1046 53.2 Lab40 25-E1119 29.2
Labl19 25-E1010 52.6 Lab41 25-E1145 30.2
Lab20 25-E1011 52.8 Lab43 25-E-1122 29.6

ARURBESTHUETT R F2 HE GB/T 28043-2019 (A FH 5246 =5 8] EL xS 34T B8 D3RRI Gt 77k ) IESR, K
FH R G 3 AR b TG I 45 SR A DA 45
S hnE RIS B, 2 AEHE TR
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KReb: x, AZMERBLR: x, AREM: o, WEEFERIEE; u(x, ) AfRERMATEE.
el R AL REVE DL L R SR HE, 2 MR BE DI UERE M A S HE ARy 29.3
mg/kg, 52.6 mg/kg.

4. BES5NH

BE IR A E R SR IR M I SR TR R G ALY, R BRI SR R A Bk “ARR” . E
UL ESER, AR T BRI AR, DR AR, R SRR A I b
HEPDI, JF IR A TR A e VSR TEAE . BBV R T 8, ER RTIBUR. 80 B Rt 55 s
FEA AU =, QIR RERAER IS SREE R, B P REBRE R, WMHT HF
R R AR ARE B XA RIS P LA AU

E&ME
SRR £ 5 83 K6 DI 8 9 360 R S S 90(2024€S03)
S5

(11 FRZR, 2=f5, DURTE, 25 SOREmR-JE 7o e e B E & i R B 0]. EERA L T4, 2023, 17(02): 120-124.

2] BRa, Rivfe, mwess, 5. 8 LIS EE LI E AR SR ). PR S B, 2016, 33(1): 65-
68, 76.

[3] MIHAR. SEHIRAE & UORMEL AR Y S 4L A [T]. BN AL, 2007(4): 48-50.
[4] KK, EMEPEGHCERE T EEHI]. ki 4, 2020(1): 38-40.

[5] FaolIk, i, L, & TR ESRENIT IR TR N R ——E T g s A TR T
A E AR AT, 2018, 5(2): 1-4.

[6] E&I'K, ZFIL, XIALIE. Bk Eh BT RAT A BAKRIR (LA ), 2021, 57(1): 15-19.
(7] E=fk, e i BRI e S B R A B PR RE RS ()], Ikt Tk, 2021, 51(12): 7-13.

[8] & HHEMPIMERFEEELSE IR RIIESL LIS IR D] (22001830, b5t bbb fiE 2%
B, 2011.

[9] & ESARME GB 2762-2022 & {5 4R [S]. dbat: WP E bR H e, 2022.
[10] &4 EEbRME GB 5009.16-2023 & & & 1M e [S]. dbat: A EARE H AR, 2023,
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