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T BRI ARSI IR RO X SR |k SR g
gl K PRt AL B2 (R} 22 KR | 1 22 5 T AR A
o A R it 18 B 3R A A 5 R (L L X (A
it A M bR v T 0 T SRS TR ) e b R
b2 B Hh Bk Py B8 b BR Ak 2% 3B A A 5% 9T (LLT R RR
“YIbER ) w3 LA (GBW 10016 ) 2%
JR4E2% (GBW10052) 1 Bl — 9 bk 1 4 0 i B JC R
Z AR Ll DL K T HA AR A
R EM, EEON A S BRI A IR S5 FE S T
2 B T R E AR . (BRI T 2R BEE
oA TR R, I R KEESHE R RS T
WKL B B A AR vE ) BR A AR 2N BE
LA IR, CA AR MO AR R 1F
I,

AP F L g BTG B aR A oM I b
b X EAT SRR bR ) AT 2 () ), WF A
TR B — R HER) TR AR AT, R 2 458
W= BA EE T, DB A B TR &
St (1CP-MS/OES) | JR T2 6 % % (AFS)
S5 Z2 T AN ) Jir JHL %) S 0 ] S 19 7 2 340 BT 61 Tide
br, B4 THWERITR A AFETRMNESE
TGRSR U AR A S AT R 2 A S

1 [EWNAhFET RS L

PEOT, AR Al B A i R TS 2 A PR
MR 5 2L

| OSSN BY P 7Rt T PRV VA EETE TN

] NS B o A S F o BRDER L% 1, S
AR EY) BT BRI BE T 20 40 80 4EAY, &AW
TARMAREY B 9 4>, 1985 4F rp [ Bl 2 B A4 A 3
BEF o A T v e R — S AR o
(GBW08505) , F:5E(H 31 W44, 1990 4EH LR
FIFIFR T 2% AR ME 4 R GSV -4, 5 {4 43 52 T,
FE R R S L DX AL M IR A 2 A AR S ER B AT
M55, 2004—2009 EY LR T ELIE G T 3 R
H 3L 30 FiAE Y IR IR AL bR HE D) 0T, FLrh g 2
ANZEIH AR AEY) T (GBW10016 ,GBW10052) , 5E i 2
43 60 AR, AFE AN —L B & R T5 Jon R K
S FRIC RS XA P bR EY TN R AUE G
ol K 7 {1 70 2R A0 50 o 55 1y T TS 02 [ N MU /Y, B
WA SRR . IAh, I BT I PR A b
HERIIT 4 A ARV IR R4 58 2000 A i1 Y
3 ANZE R b ) J5T L 9 s B 4 o s
FRST R I 5 A% 28 4x R 2 BT 2021 AF BRI A 2% -4 -
90 FRUEYIT 1 A, o EFERFE BT 2013 4E0F
T 1A A 25 R AL G 2 RS o B b vE ) 5
HEMH 11 R ZGA DL SR 14 EHLA 4, %
FH T R RE A B0 A28 | B Sl T A0

5] L7 e o N T 7 ) G S U E N 22 YA 3 e 2
25 TR A HLYSRE A K Tk 40, 3 F T ERBE A 4%
MFRIEDI A 2 4, 302 B AT, E R JCHLZH
I AU 20 I, £ FEREITE

BiE AATR B S e, A AR g
7R R AR RS AT B S AR R

Table 1  Statistical table of tea reference materials at home and abroad
FRUE) 44 B S 5 X W EEICER

AW HTARHERI BT (GBWO8S05) rp E B2 B A IR B I 0 1985 4f 31 35
A TR ER BT (GBWOT7605) o ] b BTRL BE Hl BR ) L IR Ak 2 8 A BT OR i 1990 4 52 it
AT S TR R BT (250) (GBW10016) o )t SR o (e M ER ) B 3R A 2 W A AT 5 i 2005 4F 60 i
AW RS HTARHERI BT (4455) (GBW10052) o ] TR B M ER ) HE b R A2 A A 5T i 2010 4 60 17
Z50 U A AT AR BT (GBWO08516) AN e R 1998 4F F
R A5 e R A AT AR HER BT (GBW08519) WA BE 22 e 2005 4F
A5 P U A AT R BT (GBWO08518) WTLAs B 2R 24 e 2005 4 1
A5 EE-90 ARAEY) T (GBW04330) e g T 4 o OB B A S A A R A BT 2021 4E Sr
FRm A G RITEHLIC R B IR Y B (GBW10083) I THEERM =I5 e 2013 4F 14 13
MR TR AR B (CRM7505-a) NMIJ B 7R EZ B S . 2010 4F 19 33
23 S WARED T (No. 23) FE R IR EEHE S BT R B B Ao O 2009 4F 14 13
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GBW10016( GSB-7) 1 GBW10052 ( GSB-30) 1%
I RAEFMEY TR IEY) . FE SR 23 0 6 TR
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AL2%€) I SL BB ( s B O K EELE) Y Co
IG5 50 DR 0 52 A S 5 DL B Ol
TR PR DUOSUZ SRR A 7 225 SN2 B AR T = %
WS LI 2= KB, BT 4~8C T RKMIE,
ARG RS2 LA 1,
2.2 (kiR

LR R S S S E I AR, A T
YA TR 14 A7 S R FH I O e A 36 T B AR AR A

HED I A 5 | SO BE AN R AR 35 i BRAR R 36
TET5 % , LA E LR E 43 A (BRI 5 AR BE AR TR R 3R
TROTEERE , KIARTH T R AR I b v 40 s B
ARSI 5 FN R ALK, AR H] BT-90008 24535
SERLE F3AT A 72 B SR E ZEL B, B RR S I AR 43
AR L2 2, B 2 1, GBW10016a il GBW10052a
OYARAE 75 ~200pm A8 X B HE AR RLEE IX 1] & &
1E 170 ~200pm B 211504 & 7 21k 98% LA L, 1t W]
FERRLEE /N T 200m , R BT 70 A A 1 42 S5 1) B
1Y (JIF 1646—2017) FiSE R

42 GEYIRLE S AR AESE L

Table 2 Statistics of particle size distribution for the candidate

materials
BGW10016a (GSB-7a) | BGW10052a ( GSB-30a)
itz
(pm) XI5 FHEE X [] 75 FREE
(%) (%) (%) (%)
10~12 2.66 30. 45 2.95 37.41
12~14 2.36 32.81 2.54 39.95
14~17 3.19 36. 00 3.29 43.24
17~20 2.92 38.92 2.86 46. 12
20~25 4.32 43.24 3.94 50. 04
25~30 3.44 46. 68 2.91 52.95
30~35 2.62 49. 30 2.05 55.23
35~40 3.01 52.31 1.5 56.51
40~45 2.6 54.91 1.23 57.73
45~50 2.4 57.31 2.13 59. 86
50~63 4.34 61.65 3.12 62.98
63~75 5.18 66. 83 4.35 67.33
75~100 7.24 74.07 7.83 75.16
100~ 120 5.88 79.95 6.15 81.31
120~ 140 5.54 85.49 5.53 86. 84
140~170 7.25 92.74 6.84 93. 68
170~200 5.87 98. 61 5.23 98.91
200~250 1.49 100 1. 11 100
250~300 0 100 0 100

| dembein =] v o =] s T =] soctoan == 30 |

[ wcommnn o % o mamm <] wa < wonm |

!

HAIHE B PR s ):>{ R M L2 £ 3 }:>{ 4-8°CKIIRAE \

P 1 eyl i s B e
Fig. 1 Schematic diagram of processing and preparation for the candidate materials.
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SYVEAS 0 BRI SR, AR 157 D00 A P ) e 2 51
TR BRI A0 2 I HA R A1)
AORFPEEAT R SO PR VTART | D 2320 52 B A1) e /N A0 % B
TCHEEALAIR T 15 M7 FE ST XU I, 23 Al
JE T AL 30~ 34 MR E RE MEITER, B
$5 Al As B Ba,Be Bi ,Ca,Cd, Ce, Co, Cr.Cs, Cu,
Fe . Ge K,La,Li,Mg ,Mn Mo ,Na Ni ., P Pb Rb. S,
Sb.Si.Sr.Y.Yb Zn Zr 5%, 8¢ —HARifEY
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Table 3 Homogeneity test results of the candidate materials

WY (JIF 1646—2017 ) S Chrafe ) 5 a2 (8 19 38 F i
W) R G532 Y (JIG 10343—2012) , KA H %
T3 25 AR SPA AR S R 38 S P B R LR 3,

K IEAT S HER 36 0 T R sl oy, FLX S 5|
AN 5 B A3t AR 0T 2 1 R A2 1 o A
HRRS RO TSR TR A g A
MANE E BE AT AL B, FR A et R AT L 48 R
JCE AT AR UHE N 22 (RSD) <7% , B2 A3 JC & RSD
BK, FE SRR TAYRAEE S TR ST EHIGERER
SO, Jr 2K 51 FOSEIE SN T G FAE F, o
(14,15)=2.42 , KHFEE IS R AF . AR
() A= W 53 AT A ) S 38 S VARG 35 o A 5 12 DA 4
ICP-OES . ICP-MS K 3=, 2 W53 1 43 A BURE 134
0.2g,

4 i GBW10016a( GSB—-7a) GBW10052a( GSB-30a)
Z A

FEE(X)  RSD(%) Fogpe Uy, SEYE(X)  RSD(%) F o Uy,
Al % 0.239 0.79 1.36 0. 0007 0.121 3.92 1.27 0.0016
B ne/g 12.6 6.81 1.04 0.11 11.3 4.52 1.7 0.26
Ba ne/g 31.3 4.68 1.31 0.54 31.6 3.93 1.38 0.5
Be ng/g 49.6 4.38 1.81 1.17 11.6 4.42 1.23 0.17
Bi ng/g 12.9 5.29 1.41 0.28 31.3 3.71 1.64 0.57
Br ng/'g 2.2 4.26 1.14 0.02 3.07 5.03 1.23 0.05
Ca % 0. 465 0.41 2.6 0.0013 0. 354 1 2.54 0.002
Cd ng/g 45.8 4.35 1.87 1.1 207 2.97 1.41 2.54
Ce ne/'g 1.34 4.48 1.25 0.02 0.502 3.41 1.63 0. 008
Co ne/g 0.28 4.33 1.37 0. 005 0.23 3.2 2.19 0. 005
Cr ne/g 0.779 4.75 1.51 0.017 0.577 3.87 1.73 0.012
Cs ne/g 0.193 4 1.67 0. 004 0.414 2.9 1.06 0.002
Cu ng/s 8.46 2.47 1.04 0.03 13 2.39 1.82 0.17
Fe ne/g 149 2.89 1.03 0.55 162 5.89 1.54 4.43
Ge ng/g 13.3 5.46 1.05 0.12 7.61 5.65 1.83 0.23
K % 1.46 0.22 2.06 0.0019 1.33 0.25 1.82 0.0018
La ne/g 0.996 4.26 1.07 0.008 0. 34531 3.24 1.34 0. 004
Li ne/'g 0.253 4.89 1. 08 0. 002 0.198 4.07 1.22 0. 003
Mg % 0.175 0.48 1.27 0. 0003 0.152 2.35 1.01 0. 0003
Mn % 0.127 0.33 1.4 0. 0002 0.117 0.38 2.11 0. 0003
Mo ne/g 0.034 6.92 1.81 0.0013 0. 055 5.52 2.12 0.0018
Na neg/s 20.4 6.9 1.02 0.14 14.8 5.06 1.58 0. 35
Ni ne/'g 3.63 3.81 1.35 0.05 4.31 3.61 1.72 0.08
P % 0.235 0.32 1.31 0. 0003 0. 266 1.01 1.51 0.0012
Pb ng/s 1.09 10.2 1.29 0.04 1.52 3.89 1.29 0.02
Rb ng/g 45.98 4.42 1.29 0.73 83.1 1.27 1.34 0.4
S % 0.262 0.25 1.13 0. 0002 0.237 0.31 1.08 0. 0001
Sh ng/g 0. 052 7.92 1.08 0. 0008 56.5 5.67 2.09 1.91
Si % 0.044 3.05 1.27 0. 0005 0.078 5.08 1.6 0.0019
Sr ne/'g 13.9 4.37 1.18 0.18 14 4.14 1.38 0.23
Y ne/s 2.02 3.76 1.55 0.04 0.508 4. 65 1.61 0.012
Yb ng/g 95.6 3.99 1.01 0.29 34.8 3.83 1.41 0.55
Zn ne/g 25.5 4.1 1.34 0.4 26.6 2.8 1.79 0.4

TE: RSD WARXTPRIEN2E 3 Uy, I SIPED R AT 2 FE 24
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S ERES AR A AR R Rt i AT R
PEVEAG . AU E IR ] ICP -MS/OES X A [ #4:
JERIAS ) 5 vk i 28 AR ME R (AlLB  Ba,
Bi.Ca,Cd,Ce,Co.Cr.Cs,Cu,Fe Ge K La Li Mg,
Mn Mo Na Ni P Pb.S.Sr.Y Yb.Zn) #E47il5E , W
DA AR A RIS L, R THRE PR 30 A
P, HAR e Mg | AR @ B A ik R 5 1
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Table 4  Short—term stability test results of the candidate materials

T PR IR (19 JRU 4R B4 IR JJF 1343—2012
WUSE BT AT S5 R IR 5| ATRE PERI AN
BE BE, 1R 4 AT UL B <ty 0sxs(B,) , G HERER
By YA WA ey il VB AR A0 0 i i
Frad R b AR A A A& AR D7 e A2 A, O B
Az AN E BEAR /N, DR G A s B2 R AT AT 5 I
PN P25 S B AR e P I AR E BE 3 i, Hh
5 AW FE—4F 5 YA A [a) P As 2R 5 - Y
HOAE 53 HT J5 2 0 0 a5 2 A 0 R Y, R e B 5 )
PG E R 25 57 REIFE AR E 1Y .
2.5 EMMEL

I JIG 1006—1994 [ ER , AR UAE Y L 73
PrbR e BUR FH 22 22 92 30 % OME 0 B i O e (8L,
P R E g IR A AR A et BRI IEL
58, HAAHSCHRMEY) BUE AL 5/ 11 K55
EREMEZEEMITE N Ag Al As B Ba, Be,
Bi Br,Ca ,Cd, Ce,Cl,Co,Cr,Cs,Cu,Dy Er Eu. F,
Fe .Gd .Ge .Hf \Hg .Ho .1 K La Li Lu Mg Mn Mo,

s i GBW10016a (GSB-7a) GBW10052a (GSB-30a)
4 A
A (X) B to.05%s(By) FHE(X) B to.05%s(B1)

Al % 0.241 0. 0003 0. 002 0.127 0. 0003 0. 0007
B ne/s 12.5 0.015 0.328 1.6 0.001 0. 0700
Ba neg/s 22.8 0. 049 0. 186 31.4 0. 050 0.4201
Bi ng/g 13.1 -0.076 0.093 31.5 -0.072 0. 5995
Ca % 0. 464 0. 0002 0. 002 0. 368 0. 000 0.0031
Cd ng/g 44.5 -0.118 0.238 214 0.234 1.2013
Ce ne/g 1.38 0. 006 0.019 0. 506 -0.001 0. 0053
Co ne/g 0.280 0. 0002 0.003 0.232 0. 0002 0. 0020
Cr ne/s 0.786 -0.001 0. 005 0. 598 -0. 0001 0. 0063
Cs ng/g 0.189 0. 0004 0. 001 0.419 -0. 0003 0.0016
Cu ng/g 8.1 0.017 0. 086 13.5 0. 001 0.1132
Fe ne/s 150 -0.962 1.595 173 0.733 1. 1041
Ge ng/g 9.55 -0.024 0.215 8.22 -0.012 0. 0986
K % 1.45 -0.001 0. 006 1.34 -0.001 0.0102
La ne/g 1.02 0. 0002 0. 009 0.345 -0. 0004 0. 0044
Li we/g 0. 255 0. 001 0. 002 0.207 0. 001 0. 0030
Mg % 0.173 -0. 0002 0. 001 0. 151 —-0. 0003 0.0010
Mn % 0.128 -0. 00003 0. 001 0.118 -0. 0001 0.0013
Mo ng/g 0.043 -0. 0001 0. 002 0. 057 0. 00003 0. 0009
Na ng/g 20.4 -0.134 0. 669 14.7 0. 044 0.2413
Ni ne/g 3.68 0. 002 0.014 4.39 0.015 0. 0558
P % 0.236 0. 0000 0. 001 0.273 -0. 0003 0.0019
Pb ne/g 1.13 0.007 0.015 1.48 0. 008 0.0198
S % 0.264 0. 0001 0. 002 0.235 0. 0003 0. 0023
Sr ne/g 13.6 -0.019 0. 049 13.5 0.012 0.2929
Y ne/s 1.97 0. 006 0. 009 0.510 0.001 0. 0068
Yb ng/g 86. 1 0.042 0. 459 34.4 0. 137 0.5951
Zn ne/g 26.8 0. 0002 0.527 26.3 -0.019 0.2064

TE: By WHEMRIE 1) 0s%s(B)) N HHEE 95% 1A E i 51 A8
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Table 5 Long—term stability test results of the candidate materials

GBW10016a (GSB-7a) GBW10052a ( GSB-30a)
Wy B,
FHE(X) B to,05%s(By) ug FHE(X) B to.05%s(By) Uy

Al % 0. 240 0. 000 0. 000 0.0 0.126 0. 0002 0. 0004 0.0
B ne/g 12.4 0.032 0.182 0.1 11.5 -0.018 0. 105 0.4
Ba wne/g 22.6 0. 106 0. 154 0.6 31.6 0.073 0.223 0.8
Be ng/g 49.2 -0.030 0.359 1.4 12.3 -0.030 0. 151 0.6
Bi ng/g 13.1 -0. 047 0.057 0.2 31.5 0.042 0.323 1.2
Br wne/g 2.23 0. 008 0. 020 0.1 3.1 0.002 0.038 0.1
Ca % 0. 466 -0. 0002 0. 0003 0.0 0.367 -0. 0003 0.001 0.0
Cd ng/g 44.6 0.025 0.367 1.4 214 0. 105 1.038 3.9
Ce ng/'s 1.38 0. 005 0.010 0.0 0.499 0.001 0. 004 0.0
Co ne/g 0.278 0.001 0. 002 0.0 0.229 0. 001 0.002 0.0
Cr ne/g 0.785 0. 001 0. 005 0.0 0. 585 0.002 0. 007 0.0
Cs wne/g 0.187 0.001 0.001 0.0 0. 420 0. 001 0.003 0.0
Cu wne/g 8.17 0.023 0.038 0.1 13.3 0.021 0. 100 0.4
Fe neg/g 149. -0.618 0.991 1.7 172 0.269 0.757 2.9
Ge ng/g 9.512 -0.007 0.143 0.5 8.1 0. 005 0.075 0.3
K % 1.463 -0. 0003 0. 0004 0.0 1.33 -0. 0002 0. 0004 0.0
La ne/g 1.01 0.002 0. 006 0.0 0. 345 0. 0003 0.003 0.0
Li ng/'s 0.253 0. 0004 0.001 0.0 0.207 0.001 0. 002 0.0
Mg % 0.1752 0. 00004 0. 0001 0.0 0. 150 -0. 00001 0. 0001 0.0
Mn % 0.127 -0. 00001 0. 0001 0.0 0.1167 0. 00005 0. 0001 0.0
Mo we/g 0.043 0. 000002 0.001 0.0 0. 056 0. 0001 0.001 0.0
Na wne/g 20.4 -0.088 0.398 1.5 14.78 0. 060 0.104 0.4
Ni ne/g 3.66 0. 0004 0.017 0.1 4.32 0.013 0.032 0.1
P % 0.235 0. 000001 0. 0003 0.0 0.275 -0. 00002 0.001 0.0
Pb ne/g 1.12 0.003 0. 008 0.0 1.52 -0.010 0.015 0.1
Rb neg/g 45.7 0.263 0.349 1.3 83.3 -0.034 0. 141 0.5
S % 0.262 —0. 00003 0. 00009 0.0 0. 235 0.001 0.001 0.0
Sh ne/g 0.055 0. 0002 0.001 0.0 56.3 0.132 0. 340 1.3
Sr ne/g 13.4 0.022 0. 069 0.3 13.6 0. 005 0. 151 0.6
Y wne/g 1.95 0.003 0. 007 0.0 0. 507 0.002 0. 005 0.0
Yb ng/g 85.9 0.207 0.314 1.2 34.8 0.014 0.222 0.8
Zn neg/g 26.6 0.038 0.241 0.9 26.3 -0.030 0. 158 0.6

TE: By WHEMRIE 15 05%s(B)) HH BB 95% A E M FIRAA s u, JAEEMES A E B34,

N .Na Nb Nd Ni P .Pb Pr Rb.S.Sb.Sc.Se.Si .Sm,
Sn . Sr.Th . Th Ti Tl \ Tm .U V.Y .Yb . Zn 3Li} 61 Fh,
A A 53 B iR U A - Al b B R vfE ) S EAA
BRI 25, it AR 08 i Ak BFD 43 A B 25 284
A FERTENT A A Ak R DA O 9 A R
PR 3, (A BT A Iy ik 225 1ICP-MS/
OES, {15 25 TARMR A 2 T BRI R 47 10 Mo B
1M ICP-MS ¥ BE 8, 1l T 28 F R E TR
JFERS = IR TC R 33X B R 7 ¥ AR A YR E (43 A
di LeAR o A I T L 4G AFS | Lk A
% X RO Ak A
BL%Ee6,

AU AR HER) 50 (B B W T 43 A B AR BT
o S B TS AR UED) BT A RE R R SR M) o

SR DURERRER S o0 3, Ok iR 3h % 42 J@ it
e 5 A b AR A & 0 A AL 3 Sk 2
SR, ZHBE T A AR (107°~1077) , AR Y
SYHT BB O R b 5 AL G AR R TS TR
ICP-MS 2 1 FHAR R B 9 | 7 0% & A BRAK
T 2 TC P ATHT S L TEAR R A bR ) o
EH R 2, 56 DILERH T ICP-MS 541
Mr. 1CP-OES MK B2 = . 4/, 9 T Al
Ca K Mg.P %5 17 Fp &8 @n & (107 ~107°) 1
M5, AFS AR ML He As | Se B F K71,
ISE $E:05E F B IGEE (485 e) WE N W2 H T
HoAb 5 25 i AN REBUIC Y, XRF B BAREA LR
[ IS0 5 O BE 7, B ph T Bk = 6 A7 20007 1 255 -
VR B AOARUE (PR |, IR A oA 1 DG 1245 3
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Table 6 Elements and analytical methods of the certified materials
TLHE AL HT AL T v SEAE T 1 TTE FEmTT AL T SEAB 5Tk
Ag DAC, DFMW ICP-MS Mg DAC, DAMW, DFMW ICP-AES, ICP-MS
Al DAC, FU ICP-AES, ICP-MS Mn DAC, DAMW, DFMW ICP-AES, ICP-MS
As DAC, DAMW, DFMW, DMA ICP-MS, AFS, ICP-AES Mo DAC, DAMW, DFMW ICP-MS
B DAC, DAMW, DFMW ICP-MS, ICP-AES, ES N DA, DAC, DS VOL
Ba DAC, DAMW, DFMW ICP-MS, ICP-AES Na DAC, DAMW, DFMW ICP-AES, ICP-MS
Be DAC, DAMW, DFMW ICP-MS Nb DAC, DAMW ICP-MS
Bi DAC, DFMW, DMA, DP ICP-MS, XRF Nd DAC, DAMW ICP-MS
Br DAC, FU ICP-MS Ni DAC, DAMW ICP-MS
Ca DAC, DAMW, DFMW ICP-AES, ICP-MS p DAC, DAMW, DFMW ICP-AES, ICP-MS
Cd DAC, DAMW, DFMW, DP ICP-MS, XRF Pb DAC, DAMW, DFMW ICP-MS
Ce DAC, DAMW 1ICP-MS Pr DAC, DAMW, DFMW ICP-MS
cl DAC, DP, FU COL, IC, XRF Rb DAC, DAMW, DFMW ICP-MS
Co DAC, DAMW, DFMW ICP-MS S DAC, DAMW, DFMW ICP-AES, ICP-MS
Cr DAC, DAMW, DEMW ICP-MS Sh DAC, DAMW, DFMW ICP-MS, AFS
Cs DAC, DAMW, DFMW ICP-MS Se DAC, DAMW, DFMW ICP-MS
Cu DAC, DAMW, DFMW ICP-MS, ICP-AES Se DAC, DAMW, DMA AFS, ICPMS
Dy DAC, DAMW, DFMW ICP-MS Si DAC, DP, FU ICP-AES, XRF
Er DAC, DAMW, DFMW ICP-MS Sm DAC, DAMW, DFMW ICP-MS
Eu DAC, DAMW, DFMW ICP-MS Sn DAC, DAMW, DFMW ICP-MS, ES
F DAC, DS, FU ISE, COL, IC Sr DAC, DAMW, DFMW ICP-MS, ICP-AES
Fe DAC, DAMW, DFMW ICP-AES, ICP-MS Th DAC, DAMW, DFMW 1ICP-MS
Gd DAC, DAMW, DFMW 1ICP-MS Th DAC, DAMW, DFMW ICP-MS
Ge DAC, DAMW, DEMW ICP-MS Ti DAC, DAMW, DEFMW ICP-MS, ICP-AES
Hg DAC, DAMW, DFMW, DMA AFS, ICP-MS Tl DAC, DAMW, DFMW ICP-MS
Ho DAC, DAMW, DFMW ICP-MS Tm DAC, DAMW, DFMW ICP-MS
1 DAC, DAMW, FU ICP-MS, COL U DAC, DAMW, DFMW ICP-MS
K DAC, DAMW, DFMW ICP-AES, ICP-MS v DAC, DAMW, DFMW ICP-MS
La DAC, DAMW, DFMW ICP-MS Y DAC, DAMW, DFMW ICP-MS
Li DAC, DAMW, DFMW ICP-MS Yb DAC, DAMW, DFMW ICP-MS
Lu DAC, DAMW, DFMW ICP-MS Zn DAC, DAMW, DFMW ICP-MS, ICP-AES

. RESR MRS B AT . DAC—RS IR NI Ak EU T i, DEMW—F 52 0 20902 it 1 vt , FU—BR 0 B3 R M il , DAMW—R 2 Jin s 48
AL S R, DMA—IR A BRI , DP—I A FE H 3%, DS—HBi R 43t

TCE G M E Iy . ICP - MS—HLEHE & 45 B TR B 5, ICP - OES—HL B HE & 55 B 7 1K & SOl i ok, AFS—JRL 7 2 e b i ik,
XRF—X ST , COL—/3L B, VOL—28 ik | ES—H i L A S i i IC—B§ 7 (4115  ISE—R iRk %

AIRELRE  (HASHE— D5, BEE /3 BT AR gtk
o, — S R R (b AR ) ST (70 T i FH Y 22 i
MR 79, I AAS ¥ COL % POL ¥: 1 VOL ¥,
IR = RORAR FE R A28 B TS AR Y)
FERbRE ) I R (A L P 3 R A F 2o R
IR E 28 i T BRAR Y 2 50 R NS 50 B 7 vk
FREUR, (EAE AR A48 i R TT R AE N ER 43T
FIREEF ) S50 % (B 1 R 25, SR AL A R
FEXTE D ANRE I A AR (R A e Bk, T iE— 25 F
FERAIR S5 A N7 VAR . AR AR 5 138 4 38
TR B AT R A B i, LA B AR 3 g 4G 1 B
FNZS A, B 5 (R Y
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FRH AR, AN 2 B AT 50 A% 45 28, S
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Table 7 Certified values and expanded uncertainty of two tea reference materials
FE S G Mo NEERATEE| A9 WEERAFERE| 49 WEBERAHER| 49 WEERRHEE
Ag 0.010+0. 002 Cu 8.3+0.5 Mn* 0. 125+0. 004 Sn 0. 06+0. 01
Al* 0.25+0.02 Dy o 130+£20 Mo 0.04+0.01 Sr 13.7+0.7
As 0.10+0. 02 Er™* 80+10 N* 3.4+0.3 Th™* ™ 212
- 274 ‘e
B 12.6+0.8 Eu 25-29 Na 22.6+6.7 Th 33.4+7.2
Ba 32+3 Fe 149+7 Nd 0.66+0.08 Ti (11.00)
Be™ " 50+8 Gd™* 140+20 P 0.24+0.01 T * 47+8
Bi**" 13£2 Ge" " 13+5 Pb 1.09+0. 13 Tm ™~ 14+2
GBW10016a N B 160A .
(GSB-7a) Br (3.00) Hg 8+1 Pr 150 ~ 180 U 13+2
Ca” 0.47+0.02 Ho™ ™ 28+4 Rb 45.9+3.3 A\ 0.3+0.1
Ccd** 46+5 1 (0.20) S * 0.26+0.02 Y 2.0+0.2
Ce 1.3+0.2 K* 1.45+0.05 Sh 0.05+0.01 Yb* " 100+20
c 0. 050+0. 004 La 1.01+0. 08 Sc # * 89+17 Zn 27+3
Co 0.28+0.02 Li 0.25+0.02 Se 0.09+0.04
Cr 0.79+0. 11 Lu*™ 16+3 Si* 0.04+0.01
Cs 0.19+0. 02 Mg * 0.18+0.01 Sm** 120+20
Ag 0. 008+0. 002 Cu 13.2+0.9 Mg* 0. 150+0. 005 Se 0.09+0.03
Al” 0.12+0.02 Dy* " 54+8 Mn” 0. 117+0. 004 Si* 0.08+0. 01
As 0.16+0. 02 Er* ™ 33+5 Mo 0.053+0.012 Sm * 54+6
B 11£2 Eu™* 20+4 N * 3.7+0.3 Sn 0.11+0.02
Ba 32+3 F (155.00) Na 15+4 Sr 14.0£1.3
Be™ ™" 122 Fe 161+18 Nb (0.15) Th ™ * 9+1
owvioosa | B0 R e e LN imes | oo
(GSB-30a) " o S '
Ca” 0.32~0.37 Hg" * 7.3+0.7 p* 0.27+0.02 T " 57+11
Cd*” 200+20 Ho™ ™ 11£2 Pb 1.6+0.2 Tm™* 5.4+0.9
Ce 0.51+0.07 1 0.16+0. 06 Pr** 64+7 u” 8.2+1.5
cle 0.05+0.01 K* 1.31+0.05 Rb 81+6 \ 0.26+0.03
Co 0.23+0.02 La 0.34+0.04 S* 0.23+0.03 Y 0.51+0.05
Cr 0.6+0. 1 Li 0.20+0.03 Sh 0.055+0. 007 Yb* " 36+5
Cs 0.42+0. 05 Tu” 6x1 Se* ™ 54+10 Zn 26+3

LR AR 10 BRE" +
BB,

RSB * 1072 B *

YU X 107 il A BIARIEAE L, LR Bl B IR,
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Redevelopment of Oolong Tea and Green Tea Component Analysis
Reference Materials

YANG Rong, GU Tiexin, PAN Hanjiang~ , LIU Mei, ZHAO Kai
(Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences,

Langfang 065000, China)

HIGHLIGHTS

(1) The certified values are diverse and accurate, meeting the requirements of the national first—class reference
materials.

(2) Of two tea reference materials, GBW10016a gave 54 certified values and 3 reference values; GBW10052a
gave 57 certified values and 3 reference values.

(3) Compared with the original reference materials, the range of uncertainty is reduced. Eleven elements such as

Ag, Sn, Al. Ge, Tl, and CI have been upgraded from reference values to certified values.

ABSTRACT
BACKGROUND: With the comprehensive development of the agricultural ecological geological survey and the
improvement of people’ s attention to the ecological environment in our country, the demand for biogeochemical
reference materials in biological analysis food analysis and agricultural products analysis is increasing. The existing
biogeochemical reference materials are in short supply, and there is an urgent need to develop new reference
materials. With the full deployment and development of agro — ecological geological surveys, the demand for
biogeochemical reference materials is increasing.
OBJECTIVES: To reproduce tea composition reference materials (GBW10016a & GBW10052a) to take the place
of old tea composition reference materials (GBW10016 & GBW10052).
METHODS : According to the development needs of geological surveys, the focus of this paper is on the
preparation of two tea reference materials, GBW10016a and GBW10052a. The progress includes sampling,
processing and preparation, particle size test, uniformity test, stability test, content test, and calculation of
identification value and uncertainty.

In the sampling process, the sample collection locations are Wuyishan City, Fujian Province and Wuyuan County,
Shangrao City, Jiangxi Province. The candidates are oolong tea and green tea. The tea samples both weigh 400kg.
— 428 —
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In the processing and preparation, the samples were cleaned, freeze—dried, heated and dried, ball milled,
screened , sub—packed and inactivated.

In the particle size test, the BT-9000s laser particle size distributor was used to test the particle size of the
samples. The particle size of GBW10016a & GBW10052a centrally distributed in the range of 75pum to 200pm,
and the cumulative distribution content reached 98% in the range of 175pum to 200wm.

In the uniformity testing process, 15 bottles of samples were randomly selected for analysis of more than 30
elements. The analysis results show that the relative standard deviation of the elements is less than 7%, the
measured values F in the variance test are less than the critical value F. It shows that the uniformity of the samples
is acceptable.

In the stability testing process, the short—term and long— term stability of the samples are good according to the
analysis and testing in different time periods.

In the content testing process, a total of 61 indicators were analyzed by accurate and reliable methods such as
inductively coupled plasma — mass spectrometry/optical emission spectrometry ( ICP — MS/OES ) and atomic
fluorescence spectrometry ( AFS) in multiple laboratories.

In the process of calculation of identification value and uncertainty, the Grubbs algorithm and the Dixon
algorithm were carried out to check and exclude individual out—group data in the group at the first step. The
Cochrane algorithm was used to carry out precision testing at the second step. The Shapiro—Wilk algorithm was used
to complete the data normality test.

The whole preparation process of the tea reference materials follow three specifications: Technical Norm of
Primary Reference Materials (JJG 1006—1994) , General and Statistical Principles for Characterization of Reference
Materials (JJF 1343—2012) and The Production of Reference Materials for Geoanalysis(JJF 1646—2017).
RESULTS: GBW10016a ( GSB—-7a) and GBW10052a ( GSB—-30a) tea reference materials are successfully
reproduced, and have been approved as national first—class reference materials. The GBW10016a ( GSB-7a) and
GBW10052a (GSB-30a) are characterized by strong representativeness, multi—component planting, and accurate
and reliable customization results. A total of 61 indicators are involved in this reproduction: Ag, Al, As, B, Ba,
Be, Bi, Br, Ca, Cd, Ce, Cl, Co, Cr, Cs, Cu, Dy, Er, Eu, F, Fe, Gd, Ge, Hf, Hg, Ho, I, K, La, Li, Lu,
Mg, Mn, Mo, N, Na, Nb, Nd, Ni, P, Pb, Pr, Rb, S, Sb, Sc, Se, Si, Sm, Sn, Sr, Tb, Th, Ti, Tl, Tm, U,
V, Y, Yb, Zn. GBWI10016a ( GSB—-7a) contains 54 elements with certified values and uncertainties, and 3
elements with reference values. GBW10052a ( GSB — 30a) contains 57 elements with certified values and
uncertainties, and 3 elements with reference values. For GBW10016a (GSB-7a), Ag and Sn are added, and Ge
and Tl are upgraded from the reference values of the original batch ( GBW10016) to the certified values. For
GBW10052a, Al, Ag, ClI, I, N, S, Sb, Sc, Si and Sn are upgraded from the reference values of the original
batch ( GBW10052) to the certified values. Due to the current level of analysis technology and objective
conditions, the elements of Hf and Nb cannot be given reference values.

CONCLUSIONS:: The reference materials effectively support the needs of geochemical investigation and evaluation
of the agricultural ecological environment, analysis of biological samples and food and agricultural products. With
the development of ecological environmental research and food safety and hygiene inspection, people pay more and
more attention to the characteristic elements, and the requirements are increasing. Problems still exists in the
analysis of biological samples, such as discrete analysis results of the same method between laboratories and
systematic errors among the main analysis methods of individual elements. There are technical difficulties in the
analysis of some elements. Analysis and testing technology needs to be continuously improved to cope with the

characteristics of a special biological sample matrix, low composition content and difficult testing.

KEY WORDS: tea; reference material; certified value elements; inductively coupled plasma—mass spectrometry/

atomic emission spectrometry; quality control
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