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WHFLHE A R B S U AR) PRSI E 2 4 . KA PlackettBurman BCTHHIE B2 A AL 2
HR2644:200mg #£F A HNO; @ HyO5(1 1, V/V)5mL 2 6min. 78 C#7 8. 4min. X GBW 10016 %%
W, I A S AR AR A, BRI 26 96. 0% —102. 2% , & HFR 0. 041pg + 17", R E M RSD N
6. 3% o ZAEWMTE 45 A ZEEIE AN 10 B 2%, BYE R (T 2E) 7R 0. 39— 1. 22mg * kg ' (A, SRV TH R

(WAD) 4 R R EZR .
Wil S8 [ s R G R 7 IR RO i ik s et
:0657. 31 ‘B : 1004-8138(2011) 06-2759-04
1 BlE

PE Rt =KAok 2 —, Z8 it ph ROBR & AP KRB X5 5 K B % 4. 1% 1R

GB 5009. 122010 £ it A AT s Y, 248 I T AR D732 1 1k IR R v T VA 4, SARE RTHK JRE IR
M 2B A R E . BFRR I, SN 3R E A R S B R A R, W s K
P CERSEA S L R R B R B T O, A TRA R TR AR, e R AR mAE R
Hh 2R3 R BRI D BRRT Ak B AR RS S o (R FH - 25 R0 I 2 oA DL 408 o A SO %
F Plackett Burman ¥ A S 3 474 THIBTE 5%
2 ZhIH
2.1

KQ22008 4t = i e A ( B 1L ke 7 XA PR 2> ) , 8 P 43R 40k Hz; PE-A A 700 Ji 7
WAL A E Perkin Elmer 2 7)) ; Mi]li-Q@ A cademic ALK R G EE M illipore NHE]) .

BT R S5 g e S8 FH /K i 4l7K (R 208 18.2M Q * em) »

AT BB JE T 10% i BRIZ I 48h, BB 4K w5 VK, BT o A FRiE 4% 7 5S00mg « L7, i
PEZFRFE: GBW 10016 Z5 M (& & 1.540. 2mg « kg™ ), T 3 [ AR 5 v ooy 55 1 5t 741
NH4H2POs ¥ 20g = 17", Ol ik 2 K aRE 2 Fll @ i 3N 4pl.

REVTHEE 5 AHRIX 1 A8 45 AS—2F bRt s B4R 300m BLE) 23 A4, 2
HEIARE 22 A5 DK 2 500 I S T B 10 e BRI 22 SRk Al KT VE 3 1K; 130°C &%
T Smin J&5 T 80°CHET, HUMERT. T EGHT BT 85, JE e i JRi << 58um ¥,
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2.2 ()

i 7 5l B FEE (U AE, Ultrasound-assisted extraction) 72 %% 1 HII7KFLL K58 2 4, #ERRFR
BRARFET 25mL RV SN S0 ch, RIS IEEAL K E A 2 10mL, 3000r/ min #540 Smin » BEE
VAR o RIS il R TR AR 2 i R U AR A AL )5 B 2% A4 A IBVE TH AR (WAD, Wet acid
digestion) ¥2:: % 3CHA[ 1] 9 6. 2. 4 B 7L M. HRIZH UAE R E 24 5.

1 Plackett-Burman

ESE e KFE(-) KTF(+) T fH P
VRIS ] ( min) Pt 2 10 - 1.46 0.205
75 I 17 ( min) St 2 10 3.83 0.012
BRI C) T 40 80 3.87 0.012
FRFE B (mg) SM 50 200 1.68 0.154
HNO3+ HCI04( 9+ 1) (mL) A 2 5 1. 14 0.307
HNO3 : H202(1: 1, v/ V) (mL) B 2 5 2. 64 0. 046

JEF WO A A P 283 3nm, JGHEE W 0. Tnm, AT HUAR 2m A, AT 5%, 50 &
Be=17.0 1 2.0, @A 200m L/ min, BEFEE 20, WEIBUE . A7 S5 AFCIREC/ a3 i
of TREF s) : T 142 100/ 5/ 20, 140/ 15/ 15; KAk 700/ 10/ 20; J5 T4k 1800/ 0/ 5; 15k 2600/ 1/ 5.

AL ] 0.10. 0.30. 050. 0. 70. Opig * L™ "FIHRE R F, T WOEHR L, 75 R HEH 22
3 HRE#
3.1 Plackett-Burman (PB)

PB Wit Kl 4 W4 1,38 2. 4308 L Miinitab 15 AFE 4505 . 4142 B3 ERL( Extraction rate

of lead, %) : [ U AE VIS O S8 /[ WAD v A5 855 5] X100% . P< 0.05 i B &5
BF., Hf TSt A1 B X ERL B 820 B3 .

2 Plackett-Burman (n= 6, + )
ERL ERL
2 Pt St T SM A B 4H Pt St T SM A B
(%) (%)
1 + - + - - + 46.6£1.0 7 - + + + + 98.0+1.7
2 + + - + - - 48.9£1.5 8 - - + + - + 67.0x1.9
3 - + + - - - 64.0+2.0 9 - - - + + - 58.7x1.1
4 + - + + + - 54.4+2.2 10 + - - - + + 40.0%1.8
5 + + - + - + 58.44+1.8 11 - + - - + + 60.1+2.2
6 + + + - + - 89.0%£2.3 12 - - - - - - 34.2%+1.0
3.2
MR PE 0 HE ot AT Ot a5, vt K& R 3. B Pi= 6min, SM= 200m g-
3 (n= 6, + )
a7 St T B ERL 7 St T B ERL
(min) (C) (mL) (%) (min) (C) (mL) (%)
1 2 40 2 48.2+2.7 11 6 26. 3641 3.5 41.2+1.4
2 10 40 2 53.5£2.0 12 6 93. 6359 3.5 83.7+1.6
3 2 80 2 55.6+1.8 13 6 60 0.9773 62.5+1.5
4 10 80 2 74.0%2.1 14 6 60 6. 0227 81.5£1.7
5 2 40 5 43.8+1.9 15 6 60 3.5 81.6£2.3
6 10 40 5 55.7%1.8 16 6 60 3.5 81.5£1.7
7 2 80 5 79.8%£2.3 17 6 60 3.5 84.0+1.5
8 10 80 5 99.0%1.8 18 6 60 3.5 83.5%£1.2
9 - 0.7272 60 3.5 48.0£1.9 19 6 60 3.5 83.2%1.0
10 12.7272 60 3.5 70.4+2.2 20 6 60 3.5 83.7+1.1
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3.2.1 BEAAGE 5 R T S AR

R 3MEREATE AR EE, BRI W T REC Y= - 24.37+ 5.495:+ 1. 877 - 0. 525/’ -
0. 027%~ 1.69B8°+ 0.03S:T+ 0. 155:B+ 0.21TB, Y ——ERL WITIE; T7St~B 7 HA——FH T
A G {8

BB AT T 22 MR B0AIE Rl AR J2 5 351 o AR IR P= 0.452> 0. 05, FH [ 401 A (1) 4
RURSAL o R3S Wt AT EE o 55 AT R A B IO IR 00N Y B s 25 e B
3.2.2 AERIE R g @K R IRIE

iz Minitabl5 15 Hime 52 i (B 1), 34040 15 B 52 B & A Se= 8. 4min, T= 78. 0°C,
B= 5. ImL( S PR FE SmL), ERL FENE R MEA 99. 9% o K St 2644 A $2H GBW 10016
(P, 45 ERL A 100. 0% ( WL3E 4) , SEASTRME N BT, Ui 8173 B0 A0 R BRE 450 HERf
3.3 UAE

2.2 IR HEI 28, [H1 A 72 y= 0.0049¢+ 0. 0026, R’= 0. 9995, Z& P35 [l 0—90ug « L™,
Az PR (Limit of detection, LOD) 4 0.041pg « L™ ' (LOD= 3¢/ m, H it s—— #4511 REFREF 5
FHR G A ARUE 22, m —— RS HERT R RER) « £ 4 TR, GBW 10016 I 528 Shx A 75 & RAE, I
EMERI RSD N 6. 3% . %5 HIIFREIEER 96. 0% —102. 2% . J5 17k 55 5 FAR, I MELT .

ERL/%

1 BFEX ERL 5200 i) R ST 1)

a—St 5 T;b BT,
4 (GBW 10016) (mg: kg '.n= 6, t )
. o WAD UAE .
TLE T v AL — — — — SEMERL(%)
WEME AEXT IR ZE (% ) e 8 AHXT R 2
it 1.540.2 1.640.2 6.7 1.6%0. 1 6.7 100.0£2.0
5 GBW 10016 (ng LY
JCE FE o R 2 & fnts & W e e = 2 (%)
@ 309 30.0 59.0 59.8 96.0 98.7
" 50.0 81.3 80. 3 102. 2 100. 2

3.4 UAE WAD

6 1, UAE VR R ) 45 0 A1 5 5 28 B SRR 0. 39— 1. 22mg » kg™ ' Z1A], £ $ne-way
ANOVA "0H7: il 415 AL, p= 0.692> 0. 05, HY S8 257 NG 2, R W VL7 30M i 085 L
BP L RUF. B0, 594 0. S2mg + kg ) 5 M R AL(0. 7340, 25mg - kg ),
P=0.432> 0.05, 8% B85 AR E, (RGN LIRS S8R5 7 24% . UAEE S5 WAD
LR P=0.9795 0. 05, W &85 B0 g 25 .
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6 UAE WAD (mg- kg ', * )
AHF U AE ¥E € {H W AD 7 5 {8 ERL (%)
At i n= 23) 0.56+0. 49 0.55+0. 30 101.842.0
NI (n= 22) 0.62+0. 56 0.63+0. 41 98.4+1.5
2R (n= 3) Flzs% 0.65+0. 05 0. 64%0. 04 101.6+0.9
) eifig 0.70£0. 06 0.71£0. 06 98.6+0.7
BIRE A 0.63+0. 05 0.63+0.05 100.0£2.0
FRALZ 0.72+0.06 0.71%0.07 101.4+1.7
RIURER = 1.02+0.09 1.01+0. 10 100. 1+0. 8
HHEX 2 5% 1.2240. 10 1.24+0.11 98.440.9
MEISE R 0.85+0.08 0.84+0. 06 101.2%1.5
FRAKAL « B JE 0. 64%+0. 06 0.63%0. 06 101.6+1.8
MlEE 0.44+0.03 0.44+0.05 100.0+2.0
EiiE 2 0.39+0.02 0.38+0.04 102.6+1.9

4 b
UAE-AAS FA T2 M4 (0 52, PRt Schl . 22 D2 1AM Mot 5w i DAk 3645 7 55 32 4%
T o IR VT PG 208 I % B 2R A & < 2mg c ke ', 5 WAD ML BB ER,
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Determination of Lead in Tea Leaves by AAS-Optimization of Extraction
with Response Surface Method

XIONG ChunHong HUANG XiaoJun PENG Kang—Nian XIE M ing=Y ong
(State K ey Laboratory of Food Science and T echnology, N anchang Univer sity , Nanchang 330047, P. R. China)

Abstract A rapid ultrasound-assisted extraction (U AE) method for the determination of lead in
tea leaves was developed. The optimized conditions were obtained by a PlackettBurman design and
response surface methodology as follows: HNOs < H202( 1 2 1, V/ V) SmL was added to 200m g sample
by ultrasound extraction for 8.4min at 78. 0°C after soaking 6min. The detection results showed the
good agreement with the certified values of GBW 10016. Recovery, detection limit and RSD of
replicate measurements were 96. 0% —102. 2%, 0. 041 g ° L' and 6. 3%, respectively. The Pb
concentrations of 45 fresh tea leaves and 10 branded tea were determined to be 0.39—1. 22mg * kg~
on a dried basis. No significant differences were found between UAE method and WAD method.
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