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Extraction rate of trace lead in green tea with different soaking conditions
ZHAO Xin, LV Bing, SHANG Xiao-hong, MA Lan, LIU Li-ping, MIAO Hong, ZHAO Yun-feng
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for
Food safety Risk Assessment, Beijing 100021, China)

Abstract; Objective

To investigate the extraction of lead under different conditions and evaluate the risk of lead
exposure by drinking tea. Methods Tea samples with certain concentration of lead were selected after screening, and
extracted under the condition of daily use and more extreme conditions. The lead extraction was determined by AAS. The
effect of different extraction conditions were investigated, including temperature, soaking time, ratio of tea and water,
completeness of tea sample and washing. Results Extraction rate of trace lead in green tea was not significantly changed
after soaking 5-30 min in water under 60-100 “C. The highest extraction rate was found when the ratio of tea and water was
1: 30. The extraction rate in tea powder was higher than that in complete tea sample. The extraction rate reduced when
soaking times increased. The extraction rates were in the range of 3. 5% -6% for different green tea. The highest extraction

rate was found in dark tea (12% ). Conclusion The lead intake from tea water was far below the lead amount in tea,
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according to the daily tea drinking habits.

Key words: Atomic absorption spectrometry; tea; lead; soak; food contaminants; heavy metal
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Table 1  Program of microwave digestion
E VAV FHE ]/ min PR EZ/C o AE R A/ min
1 600 10 105 10
1 600 10 140 10
1 600 10 190 20

2RI B IR U0 B O R A e R T S K Y
— € LBl 2% B 7K, AR U B, AR AR [ A5
TR, S, PO IR E .

I SE = 73 590 U A v G0 9L AR 3 R T IR
T HERERR R 42 B B AN 25 PR MR R A7 J5 - I
WOt 3% A 5 o ALAR 25 F: PR 283.3 nm, Bk 4
0.7 nm AT HLJE 8 mA, FEREARAR 20 wl, 3155 07 i
AR s THETE P WL 2,

2 &R
2.1 BRUEY) BTN E 25

FETEAT 2% I RE i 1 0 18 B, 2 2SR B A
EARMEY) BT (NICT-TC-1) £ A BT #2548 i, HAR 7R 1
By o (1.78 £0.24) mg/kg, FRIURR M) 5, 1L
W A I e B o 1 I K 4% R 55 6E ) R R A
SE L6 YOI g S5 R B R 1. 67 mg/kg,RSD Hj4.1% ,
) 55 HRAE 2 AN
2.2 ZSMHETRYR R R

TEBEAS K M2 1 45 1R B, Ol T o SR RE LR B
A A MR R R/INAS — 4 DR 3R 0 B 7 A 1 5
We, 76 AT ERAE B AE B0 T, SR B BR IR A1 05 0 28 8 i
TTRIR I R
2.2. 1 7K A 52 e

PRI MR A, #5 RS I 57K 1:30 (W/V) Lo,
S5A 40,60 80,100 °C 2 5 7K ¥= ¥l 30 min, 75
— 4~ A 100 °C 28 F /K T 60 C {1 ik 8 75

£ EBPIHRES , . ‘
o - 30 min, 43 HIBGE IR AE , 45 R LR 3, SRASAENTE
Table 2 Temperature programming of graphite furnace ~ . ~
100 “Ci2i#y, 7 60 C{+i5 30 mi Ay
o o - RE B, I AE PRI S 30 min J5 H7H H
: — " ” ST S H R K L LR B R
, o 0 N 100 C¥,60 C RS 1B 73
3 800 20 20 2.2.2 R A] Y5
4 1 700 0 3 FREUAS A0 R 5 BR AT - 5 K 1 1:30(W/ V) Lo 1],
5 2 450 1 5 JIIA 100 °C A B F7KHAE 60 C R IR ] 235
45,1020 30 min J5, 3l BGS DE I A , 45 R 03K 4
3 IKIEA AR LR (n =6)
Table 3 Effect of temperature on trace lead extraction rate
o 40 C 60 °C 80 C 100 C it
" BEWMHE/ % RSD/% BRHFE/% RSD/%  BHFE/% RSD/%  BMFE/%  RSD/%  EHF/% RSD/%
225 1(22.2 mg/kg) 4.26 5.25 4.33 4.77 4.59 2.79 4. 41 3.06 5.68 3.46
4645 2 (1. 88 mg/kg) 4.03 6.32 4.09 5.94 4. 15 7.01 4.22 6. 82 5.27 5.34
425 3(1.49 mg/ke) 5.80 4. 46 5.87 5.03 6.01 6.93 5.98 4.09 7.58 4. 84
425 4(1.71 mg/kg) 5.59 8. 04 5.68 6.75 5.92 7.08 6. 10 7.11 6. 84 6.07
2825 5(1.28 mg/kg) 7.25 6.50 7.30 5.21 7.41 5.34 7.38 4.96 7.81 5.65
#4 BEEBEXSEBFRNZM(n=6)
Table 4  Effect of different tea soaking time on trace lead extraction rate
R 5 min 10 min 20 min 30 min
" R/ % RSD/ % =R/ % RSD/ % =R/ % RSD/ % =R/ % RSD/ %
2% 1(22.2 mg/ke) 4.72 21.6 4.95 11.3 4.79 3.5 5.72 2.88
4645 2(1. 88 mg/kg) 4.81 30.9 4.93 18.7 5.04 9. 63 5.19 5.97
425 3(1.49 mg/ke) 7.18 19.3 7.33 10.9 7. 40 4. 66 7.51 5.11
425 4(1.71 mg/kg) 6.26 25.7 6.17 13.7 6.43 11.6 6. 84 6.07
2845 5(1.28 mg/kg) 7. 60 16.8 7.65 8. 15 7.78 9.32 7.81 5.18

TERFT 5 ~30 min B, 25 M i A A 3R R 5 A
(i) Y e 0 A Y B A DG BC, (HI2 9 5 min B, P47
SERE B BRI 22 B o B A TR U I T )
BRI SR B ARG, B TR e 25 N o O fil
BRI RRIR R R H7 iR R e, AR e R R

Y E] Y9 30 min,
2.2.3 5K H )

PRIBUAT & 500 3. 33 mg/kg BYSRASH R, 3% IS
55K B He A9 43 50 Sk 1510 ,1:20 (1230 ,1:40 (1250
(W/V) A 100 °C %8 F /K IF 78 60°C ) i
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Table 5 Effect of ratio of tea and water on trace
lead extraction rate
He k5 K E i A {E R R RSD
(W/V) /(mg/kg) /% /%
1:10 0.094 4 2.83 6.48
1:20 0. 158 4.74 5.32
1:30 0.187 5.62 5.91
1:40 0.134 4.02 4.07
1:50 0. 128 3.84 5. 66
2.2.4 FUHBA S AR,

SRR 5 O 3. 33 mg/kg BRI T 2K A
AR MR R, IR 2R i K 1230 (W/V) e, i A
100 °C 1 /KIFAE 60 C AR 30 min, U
AR 6, AR 2SR By AR IV ETR B

KO M BIARMEHMN T ERR B LB (n=6)

Table 6 Effect of completeness on trace lead extraction rate

BE A By e {8/ (mg/kg) HR MR/ % RSD/%

IS 0.153 4.59 9. 66

R 0. 187 5.62 5.91
2.2.5 AR EAY N

FRERERIS (2 Je 28 MRS B 8 # BRZR - 5K 1
30(W/V) L), im A 100 C 25 8 77K 7260 C IR iR
i 30 min £ 12 W FEITA 100 °C 2588 7oK dnit
SR 3 GO W I g . AR T AT B R
TUEAIE N, 45 0 B 2R T B, 28— IR IR
B T 3 AR R 50%

FT O RUVBO R AR (0 =6)

Table 7  Effect of soak times on trace lead extraction rate

uuﬁ' %Ei 77\’;55( th E /% % U.'n%
/(mg/kg) /(mg/kg) /%
1 0.153 4.59 6.33
(52 3.33 2 0.0793 2.38 8.95 8.59
3 0.054 1 1.62 10.70
1 0.162 8.90 5.20
1%/ 3 1.82 2 0.0537 2.95 9.12 13.40
3 0.029 2 1. 60 9.97
1 0.153 11.50 4.70
L S T E 1.33 2 0.0548 4.12 7.21 17.90
3 0.029 9 2.25 12. 40

2.2.6  PREAEHZ AR R

FREUVES Ak 3. 33 me/kg MO AT 25 BE 5
— AT VR A AL B, S A R OK R R R s 3 ~
5 KR SR S B K B 4 B A 5K
1:30(W/V) e, A 100 °C 5 F /K I 78 60 °C {3
IR 30 min, 5 — A AVESS, AR5 K 1: 30
(W/V) Ffi], BB A 100 C 25 F /K H 75 60 °C {4

i A 30 min, BUR W 2> 00 52 S5 R IL K 8. M
EEEZBURY PRSI N7 Py L R S U A P G R
R AR AT AR, (H iy T KB ]2 Y A R
T JBE A5 R 2R T 5 4], 3 B X0 i 28 B0 o (HL I Ak
JFE Ff1 BE 23 BT, R 2 T A B 3R R RN IR, b T A
BEA XA A 2 o

K8 VBN EHR I ARAEEN (n=6)

Table 8 Effect of washing on trace lead extraction rate

77K Hy i 52 {8/ (mg/kg) R R % RSD/%

YESR 0. 134 3.93 12.7

AUk 0. 153 4.59 6.33
2.2.7 KRRES RSN R LK

TEICAS [6) 5 55 5 19 G 28 9 R, % 25 i 5K 1230
(W/V) Hetsl, A 100 °C 857 /K FF7E 60 C LR A
30 min ORI E , 45 R I ZL 9, AR ETE H YK
BRI AR W i 25 55 A IR R R 5%

2O KR RGN HE R RS (n = 6)

Table 9 Effect of lead content on trace lead extraction rate

et KSR IESHES RSD

/(mg/kg) /(mg/kg) /% /%

1.88 0.099 0 5.27 5.34

3.33 0. 187 5.62 5.91

22.20 1. 260 5.68 3.46
2.2.8 O[] A A B IR R L ER

ARG 28 I 5 B O AT 450 R OIE S (A OR
TR LR CRURIR  H R 5K 1230 (W/V) Ll
100 C Y % B 77K I 12 60 C T AR H A 30 min,
OIS 80 E i AR LR 10,

F 10 R FF AT B R L (n =6)

Table 10  Trace lead extraction rate of varity kind of tea

R & RUTEAR KTHAR  RmE kD
mE 5 /(mg/kg) /(mg/kg) /% /%
1 22.2 1.26 5.68 3.46
2 3.33 0.187 5.62 5.91
e 3 1.88 0.099 0 5.27 5.34
4 1.71 0.117 6. 84 6.07
5 1.49 0.113 7.58 4.84
6 1.28 0. 100 7.81 5.65
1 4.39 0. 142 3.23 8.95
Vi 2 1.72 0.138 8.02 7.42
3 1. 64 0. 161 9.82 4.33
1 4.26 0.271 6.36 6.81
ENS 2 3.24 0.272 8. 40 4.34
3 1.82 0.162 8.90 5.20
1 2.40 0. 148 6.17 5.01
FA:S 2 2.26 0.234 10. 4 3.65
3 1.40 0. 166 11.9 6.42
s 1 1.33 0.153 11.5 4.70
2 0.961 0.115 12.0 2.38
3 it

H TR 25 SR R, AT A AR > A5 25 I A
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