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Abstract: Eleven types of organochlorine and pyrethroid pesticides in tea samples were analyzed simultaneously and rapidly in this study.

! LIU De-ming? LIU Zhong-hua'
Utilization of Functional Ingredients from Botanicals, Hunan

Using a simple pretreatment method, the tea samples were fully ground with the adsorbent, and then the matrix was purified by column

chromatography followed by d using gas chromatography (GC). Adsorbent, column, and eluent conditions were investigated, and the

method, the linear range of the calibration curves was between 0.1 mg/L and 2.0 mg/L, the coefficients of determination were >0.9962 for all
target analytes except cyfluthrin and cypermethrin, and the limit of detection ranged from 0.0000321 ng to 0.1451379 ng. The recoveries ranged
from 68.44% to 119.20%, and the relative standard deviations of the recovery results at different spiking levels were lower than 14.73%. In
addition, the matrix effect (ME) issue in the tea sample was investigated in detail, and the method of matrix-matched calibration was applied to
solve the ME issue effectively. This developed method is fast, accurate, simple, and environmentally friendly, and is suitable for the
simultaneous and rapid separation and analysis of various pesticide residues in tea.
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Table 1 Recoveries of 11 pesticides using various types of adsorbent at different dosages

B ] TRV R I K4 RI% P ALOs M| R ELR 44 R/%

5 A EERR Florisil & ALO, 2g 4g 6g

1 22.88+5.82  39.82+648  57.32+4.71 52.01£735 57414732 55.52+7.05
2 44104639 37474570  45.57+5.63 40.53+7.08  42.61£595  47.26+£5.59
3 40.55+6.16  44.72+7.16  168.19£540  40.52+5.73 36.23+8.00  39.73£6.53  38.74+6.45
4 1.19+7:14 3046826  27.48+6.73  48.18+7.03 15284938  49.78+830  66.73+7.90
5 2466+491  28.88+541  41.85:457  2631+4.80 2571541  30.71x491  41.05+4.57
6 TER3 23.54+625  15.58+6.71  43.57£527  30.19£5.72 2191£7.17  31.00£7.02  33.38+6.88
7 ZAASFHBS | 117744800 80.88£8.55  64.98+632  118.09+7.27 118.83+8.81  126.03£7.92  124.02+7.33
8 RAFH B 72.98+7.38  27.66+8.02  86.72+7.36  88.37+7.72 79.00+8.81  89.91+8.11  101.19+8.09
9 ARF B 82.26£530  42.68+620  54.96+3.58  79.69+4.17 78.10+7.12  80.3448.07  77.60+7.09
10 JAXFRHAB  6742£7.36  25.77+801  62.85+6.07  67.87+6.41 69.83+8.38  75.1647.99  71.36+9.39
11 B R HEs 80.86+6.86  31.26+7.96  54.40+596  73.18+6.62 749049.15  77.9149.59  72.36+8.34

E: AARF B AR RF B 0947 S L GC-ECD 4l IS M FMig, oD@ RIfRE T,
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Fig.3 Recoveries of 11 pesticides eluted with ethyl acetate and
hexane at different volume ratios

E: 1K 6-BHC; 2 KA p,p’-DDD; 3 K& p,p’-DDT;
4 RE a-FiSF; 5RE PR 6 REAFEEAR, 7T REAZAA
A 8 RAAARIE 9 REAARHE; 10 RAMXK
RHBE; 11 RARRFBE.

FEAA AR S 30 S5 AT AT L R (1F] 2.2.1), 73531
FEAFAFARC LI IR OB 1 E CReiR A, AEN
Ve, 5k HARYIIbR FICRAISEM: 0:104 1:9. 2:8.
3.7, 46, L1, 6:4, 7:3 F18:2. M 3 (L E AT
W, ZRROEE:IECHIRIEL N 6:4 B, K& Hix
VIR IbR SRS, ARSI R R L IR IR el
X RS EE REMANK; HAZARAREC LE B 5e
PTCt, Bl G K IR SRR, ""
R, TN Z . ZREH RN
Vel TR E 9 LI 2B 1E k(64 V/V)/Fn‘/n\‘ r‘
223 BRI E

H&l 4 E@iﬁﬁﬂﬁﬂﬂéﬁﬁfﬂ, BT 6-BHC (45 1)+

ARAEAS

%ﬁﬁﬁ"\
HEr ME a8,
a 130 -
120 -
110
100
90F
80+
70+
60+
S50+
40

Recovery / %

10 15 20 25 30 35 40

Eluent Volume / mL

b 120

110
100
90 -
80
70
60—=
20+
10

Recovery / %

1|0 15 zlo 2 30 35 4|0
Eluent Volume / mL
B 4 REEERFIATRREET 1 FBFR80 REs R
Fig.4 Recoveries of 11 pesticides eluted with different volumes
of eluent
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242 FixAHRAEZIR
#HE TUPAC X TRz BRIE L, K 3 55
(Signal) 5M:¥% (Noise) HULAEMI VA I EAH
FR (Limit of detection, LOD), Bl 3xS/N; *KH] 10xS/N
M EFE 7k 2R (Limit of quantification,
LOQ). KH TUPAC #EFERI IR ERIE 1%, LL0.01
mg/L [1) MC JEIRAMENbRETTERLZE, B S; ddid

Agilent GC-MS/MS T {E ¥k ( Agilent MassHunter
Workstation ) ] 7€ & 73 #r # £ Qualitative Analysis
B.04.00 {15542, B N. #EIbiHE A& H b5
7% LOD F1 LOQ fH L% 2. % HF LOD {AfE
0.0000321~0.1451379 ng, LOQ f{& #£ 0.0001070~
0.4837929 ng, A&t FREHIK.

2 RABINEMEEXRE ()« FH7ERLR (L0D) FIESR (L00) « FHAREHAI AR EIER
Table 2 Linear correlation coefficient (r), limit of detection (LOD), and limit of quantification (LOQ) of 11 pesticidesand recoveries

from tea samples spiked with different concentration of standard

Vs FAmATE R RIY% (n=3)
B A7 &MAE A% r LODMmg  LOQng RSD/%
5 0.lmgL SD 05mgL  SD/ »1.0mglL
1 0-BHC 0.9968 0.0000321  0.0001070 88.86 6.17 544 3.83
2 a-FR T 0.9983 0.0006021  0.0020069 68.44 9.38 .36 7.63
3 B-FFT 0.9987 0.0008172  0.0027241 95.24 532 3.99 7.15
4 p,p’-DDD 0.9978 0.0001792  0.0005974 72.50 9.88 94.96 3.81 13.66
5 p,p’-DDT 0.9962 0.0018430 0.0061434 69.08 6.41 \ 81.65 2.56 8.54
6 R Be 0.9998 0.0001119  0.0003730 72.74 7.00 86.35 5.69 90.93 2.24 11.35
7 ZAARAE 0.9989 0.0003880  0.0012934 4k.40 8.89 91.10 7.36 96.77 6.85 13.30
8 RAFRF B 0.9909 0.0015022  0.0050074 89.34 17.30\113.20 12.65 119.20 7.37 14.73
9 AfHmE 0.9954 0.0019079  0.0063598 115 13.36 5.92 10.26 87.55 8.42 10.79
10 RKXFURF B 0.9999 0.0005495 0.0018318 78.00 5.10 83.77 5.25 89.19 3.07 6.69
11 B E b 0.9998 0.1451379  0.4837929 92.37 6.27 98.45 345 103.14 2.35 5.51
243 HHTE G 844 N IR A (Reagent Blank) 5245#% (Real Sample)
L0 Y b, A} ot (P S) ATOL, 6 Lk 11 R0 e
s 00| A l B, A% A b ST AR IR Hhide, e
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Retention Time / min
5 iﬁ{?—:&\iﬁmﬂimmﬁ 0.1 mg/L ZAEHY GO/ECD
y &l
Fig.5 GC/ECD chromatograms of reagent blank, real tea
sample, and spiked tea sample (0.1 mg/L)
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Hd,

PR ERE S A R R, BR T 5,
HAbdpfE P RE 4 S 1.4 M, %4 GC-ECD klll)5,
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R EICR S R 2 6] ) RSD HISMET 14.73%, &
IR BT T P AR 25 PR

2.5 SRR E

I LA =25t K TR T A S = e AN ) 2 SR A
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