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Development of tea matrix reference material containing various
pesticide residues
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ABSTRACT: Objective To establish a method for preparing and certifying a kind of tea matrix reference material
containing various pesticide residues based on the metabolism of pesticides in plants. Methods Various pesticides
were applied in the process of tea planting to make the pesticides metabolize naturally in the tea trees, so as to obtain
the natural contaminated samples with pesticide residues in tea. The effects of different tea making techniques and
irradiation sterilization on pesticide residues were compared. After homogenization, vacuum packaging and
irradiation treatment, a batch of tea natural contaminated samples containing various pesticide residues were
obtained. Results The uniformity and stability tests showed that the samples were well uniform between and within
bottles at the minimum test size and could be stored stably at room temperature for at least 60 days. Conclusion
The developed tea matrix reference material is naturally contaminated tea, which is completely consistent with the

daily test sample matrix, and can be applied to the development and verification of related test methods and the
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quality control of test results.
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Fig.l Changes of residues in tea after pesticides application
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Fig.2 Effects of different tea-making technology on pesticide residues in tea (n=6)
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Table 1 Comparison of microbial contents in samples before and after irradiation
- B4 SAU/(CFU/g) K% W #E/(MPN/100 g) Tit oA AU BE 1R /(CF U/ g)
R
i BT RIS i BT RIS i BT RS
5 e 2% 689 0 Ak B 183 0
a% 736 0 B Bk 298 0
LRI 910 0 4 45123 540 0
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Table 2 Comparison of pesticide residues in tea before and after irradiation (mg/kg)

a4
i LYY i IR AR LY IR LS
WA 3.08 3.02 3.78 3.69 5.55 5.47
Y- N3 0.23 0.22 0.18 0.18 0.34 0.33
F5 Kig 0.33 0.35 0.32 0.28 0.48 0.46
PR 0.23 0.24 0.28 0.28 0.43 0.39
A ] 0.23 0.24 0.40 0.40 0.14 0.13
(&N 1.63 1.63 1.58 1.55 4.01 3.95
o175 TR 0.86 0.85 1.14 1.08 0.70 0.61
FREaN 2.24 2.18 2.61 2.53 1.46 1.35
Ji5 B i 1.85 1.84 1.84 1.93 1.18 1.16
BRI 1.49 1.47 1.50 1.49 0.81 0.72
Tk il 72 1.09 1.05 1.23 1.11 0.60 0.53
W Pk A 3.63 3.47 5.66 5.73 3.92 3.20
it 6.99 6.93 7.94 7.41 4.65 433
£3 MR R me/ke)
Table 3 Homogeneity test results (mg/kg)
&Y WEEN RN FRE WHER CRE B BWEE O SRR fzi AR VT st
Eols R [La)iis
MSY  0.6511  0.0063 0.2379  0.0151 0.0746  0.0096  0.0064 0.0611  0.0093  0.6383 0.0023 0.0021 0.3182
MS? 02870  0.0028  0.1045  0.0067 0.0330  0.0042  0.0027  0.0263  0.0040  0.2736 0.0010 0.0009 0.1407
FHEIE 445 0.155 1.46 0.367 1.02 0.446 1.28 0.644 262 0112 0311  2.070
F {H 2269 2304 2268 2266 2264 2322 2323 2311 2337 2322 2292 2261

T MSY: #1637 Between groups mean square; MS?: £l N7,
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3.6 EEMAHEEITME

AR v i 4 22 B AS [ I A 00 2 )38 M A6
NI €ITEAY T (o8 S A& i E DRTE TR oL I Sl TW O € 3]
AREAHS S ERLEM.
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15000.3-2008, H1 FAHLIBRHE S A E ERIRH 3 &
S D E AR AT E S ugpa, « SRIRIBR AT &

T 78 TE AR ME S 0 E BE wy , B R PR (E R 0 E
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Ucrm = k Uchar T Upb + Ujis (k=25

AHLBRUE S R ZOE H S A e LR 5.
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AWETELAZE R A P A 25 | 2N R R
A ZRAR IR AR, S350k SRE g,
FRUEAT TR MES AN EEPPAS, IR I AR B A i 5 52
B3 F R RSN R RE b B ARS8 42— ﬁoaﬁﬁﬁmfﬁﬁm
HEAT S I H A 245 7k B A DN S 0 2o R i A 5 R BRI
KB 2 RAEIZ A S PEAT | ﬁ Yebr . o TRAE L
T, Bk R EC, A7k 5 B R AR A AR,
ASTRIIRFIR] | AN TIPS B2 5 A TR G 53 45 21 A A
B TR R, ARSI A R A D iR R T B, B
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Table 4 Stability test results (mg/kg)
fam WM AW AR TR M RO MR AR Z? ik 2 %"f?ﬁ i
0d 4.43 0.171 1.60  0.374 0.99 0.278 0.45 127 0653 259 0114 0316 2.05
5d 4.50 0.147 1.48  0.380 1.04 0.294 0.44 129 0664 266  0.09 0311 228
10d 4.45 0.167 1.46 0.361 1.02 0.261 0.50 1.29 0.636 2.74 0.119 0.319 1.95
20d 4.59 0.161 1.50 0354 1.19 0.304 0.42 129 0645 281 0113 0291 229
30d 4.49 0.148 137 0363 1.01 0.295 0.45 134 0641 226  0.106 0304 175
60d 434 0.146 146 0355 1.02 0.297 0.44 1.31 0.635 260  0.117 0313 201
MS?  0.6666 0.0070 0.2570 0.0147  0.0832  0.0094  0.0064 0.0530  0.0083 0.4145 0.0028 0.0025 0.3736
MS?  0.2687 0.0028 0.1000 0.0060 0.0282  0.0036  0.0018  0.0213  0.0033 0.1594 0.0010 0.0009 0.1030
F 2.481 2.530 2.571 2.454 2.951 2.608 3.560 2.485 2.512 2.600 2.645 2.739  3.627
TE: MSY: BRI )5 MSY: 3 5% 2%
%5 EESTHEEITEmekKe)
Table 5 Fixed value and uncertainty evaluation (mg/kg)
feht W LU BB FRA W BTN R UM REN R L
A 4.32 0.161 1.50 0.363 1.06 0.295  0.460 1.28 0.653  2.68 0.116 0308 2.02
ugper  0.1452  0.0126  0.0862  0.0305 0.0784  0.0254  0.0243  0.0479  0.0331 0.0902 0.0075  0.0097 0.0398
Ut 0.1421  0.0140  0.0859 0.0217 0.0481 0.0173 0.0140 0.0435 0.0170 0.1408 0.0085  0.0080 0.0994
Uys 0.0831 0.0110 0.0744 0.0104 0.0728 0.0158 0.0268 0.0240 0.0111 0.1912 0.0092 0.0101 0.2058
Ucrm 0.439 0.043 0.285 0.077 0.234 0.069 0.0776 0.1381 0.077 0.507 0.029 0.032 0.464
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