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Monitoring of extrinsic harmful residues in herbal paste
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Abstract: Objective To monitor the pesticide residues and heavy metal residues in the herbal paste and to provide the basis for the
total quality control of the herbal paste. Methods The contents of benzene hexachloride (BHC, containing a-BHC, B-BHC, y-BHC,
and 3-BHC), dichloro-diphenyl-trichloroethane (DDT, containing PP’-DDE, PP’-DDD, OP’-DDT, and PP’-DDT), and pentachloroni-
trobenzene (PCNB) were determined by using the method of gas chromatography. The contents of Pb, Cd, As, Hg, and Cu were
determined by using atomic absorption spectrometry. Results Pesticide residues in four batches of the herbal paste were as follows:
The total BHC and DDT were less than 20 ng/g, and PCNB was less than 10 ng/g. The heavy metal residues were as follows: Pb was
less than 0.5 pg/g, Cd was less than 30 ng/g, As and Hg were less than 0.2 pg/g, and Cu was less than 2 pg/g. Conclusion Pesticide
residues and heavy metal residues in the herbal paste accord with the limit standards of Chinese Pharmacopoeia and the EU rules.
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Thermo Fisher S2 D2 i P o0 Y6 e e TT
(Fi SOLAAR TAF 5 .GFS97 A7 884 5 F BhHEFE 2%,
5 EZEER CIH KB BR A ] ), MDS—6 i i
A C RSB A R IR A W] D, MILL—
Qi /K K& = 2% (5 H Millipore 24 7 ), WHG—103A
Rt Sk B g et HIERTD,
Agilent 7890A B (Ni-ECD HL T4l $k k%
MW, KEZHERRHAAR AR,

N7N78 (BHC, 4 a-BHC. B-BHC. y-BHC. §-
BHC, #lt'5 SB05-068-2008, 100 pg/mL, IF b,
RNV IR R I T s (DDT, &
PP'-DDT. OP-DDT. PP-DDE. PP-DDD, #it5
SB05-079-2008, 100 pg/mL, IF i, AV EREREE
PRI T FAEAH AR (it 5 GSB05-1845-
2008, 100 pug/mL, 2, AN AL (GBI W BT ) 5
Pb. Cd. As. Hg. Cu 7 (1000 ug/mL, i
9 10% HC1, %5437k GSB G 62071-90. GSB G
62040-90. GSB G 62028-90. GSB G 62069-90. GSB
G 62024-90, [F AN BATEFNAR A0 6

R A R, ThIR. TR (Rksi); N
i, U R CRagalD; ZAN. HREE. ik
B PUAMR. AR ERIREENE . WAL
BRIEREN . A (60~90 °C, Zp#ral, &),
DL B0 B it [ 24 4R AL A R F]

MR 258 7 /b T 4 : R LRy 100 g4
1l 1 572, M2y 200 gu K% 150 g4 22 300
g+ HE S 200 g, PHEES 200, 1K 120 g, 10
KT 150 g KA 120 g 4 120 g E3H1T 150 go
KR E 50 g, AL T 150 g K& 120 g, Bk
FZ 300 g« H0BE 120 g+ BT 120 g b 7 120 g.
ML 120 g Z2 %45 200 g4 B4 120 g4 F13 200

g =60 g 55 60 g A 120 g IABRAE 60 g+
LEMETE 60 g 0 200 g. V5 120 g+ FFIZ 120 g.
KR 200 g L F IS 200 g FiKE 150 g+ % 1 KE 200
g+ T 250 g AHERE 250 go  BLE 7 ILHI% 4 i,
55k 001, 002, 003 004,

2 AEFER

21 BAPKRAKREEN

211 REX SIS E S RS AR BHC
(a-BHC. B-BHC. y-BHC. 8-BHC), DDT (PP’-DDT.
OP-DDT. PP-DDE. PP-DDD) }4 PCNB 2%}
WO, F A T 2 ) e B A 0 R 2 4~5
ng/mL [PV, 1930500 B i . S 2% I L
IR I A £ 0.5 mL & 10 mL BT, A
TR R 2R, 19 BNR A0 A . R
IR TR A O RS A 2, A T 7 % oy
BRIk 00 1. 5. 104 504 100+ 250 pg/L MW,
RITA5TR A5 o) L S YV o

2.1.2 PRSI EIE BUE TR 2 g, R
FROE, B 100 mL HIZEHEE T, sk 20 mL B
R, RSN 40 mL, FRE R, AR 30
min, A, FERRE IR, FH SRR A B R IR
PN NaCl 25 6 g, RN & F i 30 mL, FRE
b, AP 15 min, FRFRE R, Sk
ANERCR TR, EEAAS ), AV A
BT IE B KBRER AN 100 mL FLEEHER R, il
B 4h, FERI35mL, T 40 C/KE LRSS
o8 inn R I DA 07 SEt e D= - (o W D T4
PR, AT kA R IF 5 7% 2 10 mL HIEZIFE
BT, A RS 5 mL, ANOIMABRER 1 mL,
Y% 1 min, &0 (3000 /min) 10 min. F535 HHL
W 2 mL BRI G, 40 C R
WG, WEEWMBEE 1 mL, RSN AR
2.1.3 GC fifh4ft Mgty DB—1701 54
PERMER (30 mX0.32 mm, 0.25 pum); FEFE
[ 250 C; FETHERT: YIRS 100 C, fR¥F 1
min, LA 10 ‘C/min J1% 240 ‘C, {##F 10 min;
WASESE 300 °C; A (N B E 5 mL/min;
FEM (N,) 60 mL/min. % & WA 1.

2.1.4 ERPEXRRFE U “2.1.17 TURA X%
W, 4% “2.1.37 I GC it i FEN e, CAEE
WS T RRUNT 8 s 70 o B R FEE AT 2 P [R5 RDA 7
e, 2RI 1

2.1.5 KPR S R 2 AN ) o sk 1)
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t/ min
1-a-BHC 2-PCNB 3-y-BHC 4-8-BHC 5-3-BHC 6-PP'-DDE 7-OP'-DDT 8-PP-DDD 9-PP-DDT
1 BAHMBR A) SREMBRBR B) 81 GC BiLE
Fig.1 GC chromatograms of solution in herbal paste (A) and mixed reference solution (B)
R1 KAKBYRZ MR R REANPRFIE 2 R
Table 1 Linear relationship and its LOD and LOQ in pesticide residue determination
A2k EE W) v 2k LI / (ugL ™) r KB / (ug L™ ERR / (ug L
a-BHC Y=124 759.90 X—205.62 8~100 0.997 7 0.6 2.5
B-BHC Y=39 249.49 X+31.76 8§~100 0.996 6 1.0 4.0
y-BHC Y=113723.02 X—174.80 8§~100 0.997 7 0.4 2.0
5-BHC Y=63 278.38 X—210.22 8~100 0.990 7 4.0 8.0
PCNB Y=90 816.05 X—94.35 8~100 0.998 0 0.5 0.8
PP’-DDD Y=95 663.22 X—81.83 8§~100 0.997 5 0.6 2.0
PP’-DDE Y=134 885.44 X+0.81 8§~100 0.9970 0.8 3.0
PP'-DDT Y=53393.59 X—45.84 8~100 0.997 5 2.5 6.0
OP'-DDT Y=56 046.87 X+23.24 8~100 0.997 0 1.5 5.0

a-BHC. B-BHC. y-BHC. 8-BHC. PCNB. PP-DDT.
OP’-DDT. PP-DDE. PP-DDD XM Shiaii, HEFE
SIS LA L Ok 3 AT 10 A (16 i R A A A A B
A s, 450k 1.

2.1.6 FEHERLY B o-BHC. B-BHC. y-BHC. &-
BHC. PCNB. PP’-DDT. OP-DDT. PP’-DDE. PP'-
DDD VR A6 SRR 20 ng/L, FELEFE 6 Ik,
TR RSD, 45 L% 2.

2.1.7 EEMERE WU HERE TR (00D
6 1y, FepbR Sk, CPATHIE 6 U, HEFES
Br, DLACKR W) 5t i) RSD KA &7 kR, &
SRR S5 F LK 2.

2.1.8 FRE ks R E 7 g (001D,
FE 0 24 4+ 8 12, 24 h AS[FIF ] pT8EEE, I kF
i fE 24 h WASENE, FE PR as R ILE 2.
2.1.9  NFERIBCRIRE:  HERIARIUE 7R 6 43
By 1 g, FE%PRE, K%M a-BHC. B-BHC. y-
BHC. §-BHC. PCNB. PP’-DDT. OP-DDT. PP’-
DDE. PP-DDD &0 & & (5 & o1y

x2 RGZBNENMFEFERER
Table 2 Methodology of pesticide residue determination

W RSD /% EjljE
W EEM Rt TPBE /% RSD/%
o-BHC 1.6 1.7 1.5 98.30 2.9
B-BHC 26 2.7 2.0 97.50 3.0
y-BHC 1.6 1.9 1.4 98.40 2.9
8-BHC 3.4 3.5 1.6 99.10 3.0
PCNB 13 1.8 12 1013 2.9
PP-DDT 1.7 1.9 1.0 97.70 3.0
OP-DDT 2.0 2.1 1.1 99.00 29
PP-DDE 1.0 1.1 1.1 98.00 2.5
PP-DDD 29 2.9 1.9 98.90 22

50 ng), MEH MR, RN 2,

2.1.10  FEARINE e R A S IR T v, 4300
XA TR IR 8 7 A LR 2k B b AT
RHSMWRERAT U, B 5 AR 2558 B I e 45 21
W 3.4 HLCE TP APLEAR 25 BHC A DDT
AT 20 ng/g, PCNB (% T 10 ng/g, 418
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Table 3 Determination of pesticide residue in herbal paste

JRE L/ (ng-gfl)

fiL5

BHC PCNB DDT
001 22 0.049 R
002 KA KA 0.20
003 0.16 KL H 0.53
004 A A 0.35

N 4 HERE T FE b AR 25 B A A (P E 2 )
Pt o FF 55 0) et e it B L 1
22 ERFHRESREZELEN
22,1 ARAEREEWBUNHIE KSR S H Pby Cd.
As. Hg. Cu baMEA i &, H 2% M i i B il
8 R bR R £, Pby Cd. As. Hg.
Cu (PR AERE 2 TR EE 73000 1. 040 1. 1. 10
pg/mL.
222 HEKS R BCE T RER 0.5 g, KEEK
€, BRWMWIMOIHHERMEN, INAEE 5 mL, 2,
R, RlF NG, BESRAME, EIEE IR
I N, AT (RO E R R P D
THREA G, T A N F AR 2 e R 21
B IEIL, A, N 25 mL i, JERIK
WRBERZIE, #5), BMSHl sl RV A
& I

F I EIR A 10 mL, & 25 mL &
S N 25% U AR Ol FH ATEREC D 1 mL,
AT, N 10%PUIA R O FHATECHD 1 mL,
WAl MR (20—~100) FBZEZIE, w4,
wIE, H 80 CAWHINA 3 min, WU, A, R
ARSI T As e Do RV IR 2% 25
Wl

BB TTHEN 0.5 g, RE%RRE, ERIUM N
fEREEN , INAMER 3 mL, YRBAT, B, N,
JERANE, B PBHRY NEEAT I . AR
SEA G, WO AR FEE AR b, T 120 CLEZEN
BRI, A, N A% R VA 0T
5% AR IR PIA L 0.5 mL, #22), N S%EhIRFR A%
W AR ORI, BN 10 mL &), H 4%
IR DR A, VEEIH TR, MR
ZIRE, $RA), WAERFEL, BCEIEW, RIS,
W T Hg 5E Do [R)¥ R I 28 25 LA
2.2.3 e ScA

(1) Pb CA7a09%): P4 283.3 nm, 7 0.5

nm, LTHHE 90%; THHEE 100~120 C, £F4: 30
s, MALTEE 800 C, ¥F&E20s, R FALIRSE 2 500
C, F8L3 sy HRRIERINT .

(2) Cd CHEYE): K 228.8 nm, i#7 0.5
nm, fTH 50%; TR 100~120 C, £F4E 30
s, KAHRIE 300 'C, £F4:20s; JRFLIEE 2 200
C, R 3 sy HRRIERIT .

(3) As (AWt : RAEE ALY KA
BE, DL 1% 0.3% S E AL (Il
FARTECHD 1A JEH, 2% EhBREwC B, &/
A KB 193.7 nm, A7 0.5 nm, KT HE
W 75%, MITEHE 20 s; KIGRIBS-LH, S
e 1.4 L/min, ZZHERTETE 4 s, BABEARAEE INA] O
min, REEREE 15.0 mm; A IE IR .

(4) Hg (BWGE: RHEEMELY) KA
2E, LA 0.5%EALE AT 0.1% S A H iR
CIE FATECHD AR IR IR, 2% R RS W k)
RANEA WWMYEK N 253.7 nm, B 0.5 nm,
YT LU 40%, DUEINT] 15s; KBRS -Lhk,
PSR 1.2 Limin, Z0A8ETF 4 s, ABEdRiaT
I TE] 0 min, PAKERS =S 17.0 mm; 1 52 1E AT .

(5) Cu CKJEE): KllgEh 324.8 nm, il

W 0.5 nm, KTHLUR 75%, WA 4 55 RS-
BRI, BV 1.1 Limin, ZAL33RT) 4 s,
WRIGEZR A E ] 0 min, MAKEAR S 7.0 mm; 15 5%
KIE: K.
224 k. KNERYSEREER S ChEZ0)
2010 FfR— 0P IXB “H5. fa. Bl Zk. HIE
R P OL R RS B RUE T, A
#| Pb. Cd. As. Hg. Cu bsifEihizk, 4550 0% 4,
RPN KITCRAEL BN R R LT,

Ji R AT Py o AR I B DA 45 HA AR 5 A %
WA S bR 25 (o) 1) 3 A5 I Bt I FR A3l e 2%
F IR B BT KR 7R . Cus As. Hg [RHEAGK:
MR D=C30/4; Pb Al Cd MIALKMIE D=
CV-30/4 (A D AR, CARBRERE, o
IR ISR T 10 A b R RO B P v 5
FRBNIbRAHER 22, A BB« BB A
DB 3 £%, 25K WK 4.

2.2.5 FEEIRL: B Cu. Pb. Cd. As. Hg brif
W, B EESLIERE 6 R, THE SO RSD,
I EESTvev Al DARERINE ) SRR e

2.2.6 HEEMERLE  FOb R &Sk, &
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Table 4 Linear relationship and its LOD and LOQ in heavy metal residue determination

HE)E PRI 2 v r o P R JE R
Pb ¥=0.005 7 X+0.042 9 4.8~80 pg/L 0.998 8 107.8 pg 3234 pg
Cd ¥=0.209 5 X+0.025 3 0.6~3 pg/L 0.9979 3.255pg 9.765 pg
As ¥=0.0159 X+0.021 2 2~16 pg/L 0.997 5 0.273 png/L 0.819 pg/L
Hg Y=0.005 7 X—0.000 2 4~18 pg/L 0.9979 1.024 pg/L 3.072 pg/L
Cu Y=0.018 3 X—0.001 6 0.05~0.8 mg/L 0.993 6 23.5 pg/L 70.5 pg/L

x5 EERMNAEFERER

Table 5 Methodology of heavy metal residue determination

x6 BATEZRZBNELR

Table 6 Determination of heavy metal residue in herbal paste

T —— RSD /% Eillygzd
Rw g EAEME et CPEIME /% RSD/%
Pb 1.9 2.1 1.0 97.8 2.2
cd 3.1 2.5 1.3 98.1 2.3
As 1.2 0.8 1.2 98.8 23
Hg 0.8 1.6 1.1 99.1 25
Cu 2.9 2.6 1.3 98.4 2.7

6 ML, T, MRS ESRETEE
(1) RSD, RVPAGKI vk, 45k 5.
227 FREMERES  BUE-E B, A5 0.
2. 4. 8. 12, 24 h AN[EIWIR] g RERE, W R L AE
24 h WEGEME, e tEie g Rk 5.
2.2.8 OFEMISCEAE: OO E ¥ 001 5 T FE
6, B 0.25 g, KEEFRE, AN E
f*) Pb. Cd. As. Hg. Cu FrifEHE (43717 Pb 2 ng.
Cd2ng. As2ng. Hg2ng. Cu2ng), Mz
K, gRNEKS,
229 FEMIE S P EZ ) 2010 i
SEIXB “HE. HaL Bl R HIINETR T, o B E B
JiFEf R Pb. Cd. As. Hg. Cu [, 4R IE 6.
S5 4 LB RSN ESEAEICR Ph R
f&T 0.5 pg/g, Cd WEALT 30 ng/g, As Fl Hg [F) 5
iK1 0.2 pg/g, CuELT 2 pg/g. 45K IR 4 it
B DT FE S A SR AR B IR A ([ 245 0)2010
FERR T 4 PR bR
3 Wig
FLmHENE LR, HetE, Bl
HE B2 MEEN, TP, DL iE sk
SENE G o TR AN [R5 (R R X Pb Cd.s
As. Hg. Cu WJE TG 23 5m, JH H R A
K, Pb. Cd. As. Hg. Cu JBiEIKERA I

FESH / (ngg™)

fLix

Pb Cd As Hg Cu
001 0.7 R 38.0 6.2 986.0
002  51.0 1.5 140  REH  1102.0
003  60.0 5.8 17.0 6.4 860.0
004  25.0 1.7 22.0 1.1 1024.0

BRFE, SRA 120 CIAEERRET R 2 h, A
2515 Pb. Cd. As. Hg. Cu f#5i% .

Hg (052 FFOIIN 5% ey Bl R B0 KA F 2 e i
i B AR EAL R SR, SR A
HREMNK, RE R A B I R SR N A
(7K, BE NI 5, 5% R BRI I A FH 2 i Jit
ik 3 ) R PR A

CrRE 25 ). R RTEA ER AL 2L/t 7 1
A28 (FAO/WHO) b B2 v (1) A 24 % B FN 4
JR B B AT PR B, ARSI e T WL R 2y
KRS BB 4 Lot EwH 7 (5 001, 002,
003, 004) R 2R HFIE SRR, s 1
A i E 2y ) R0 W I PR AR A, (O
BHC. # 4 & Pb. As.Hg. Cu [ fE: 248 1 FAO/WHO
e B AR B KT 32 5 (PTWDD ke, B 7 45 4F
A AR PR i, HEAR 25 5% B+ R0 4 S ke F
HIE N AT A WHO/FAO (1R ML , A BE LR IE LIl
IKFAZi1 2 A, KR A 2 T L& R
Y
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