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Determination of Trace Elements in Fructus Forsythiae
by Flame Atomic Absorption Spectrophotometr ( FAAS)

PEI Xiao-li, ZHANG Shu-rong* , CHAI Yan-qiu
(Shanxi College of Traditional Chinese Medicine, Taiyuan 030024, China)

[ Abstract | Objective; To develop a method of determination of trace elements in Fructus Forsythiae.
Method : The content of Cu, Zn, Mn, Fe, Ca, Mg, K, Na in Fructus Forsythiae was directly determined by flame
atomic absorption spectrophotometry after digestion with HNO,-HCIO, (4:1) at heating and normal pressure.
Result: All calibration curves showed good linearity (r >0.990 6). The RSD (n =6) of reproducibility was
between 1.59% and 2.98% . The recoveries (n =6) were from 96. 2% to 106. 6% . The RSD (n =6) of recovery
was between 1.4% and 3.9% . Conclusion: The method was simple, accurate and sensitivity. It is a reliable
method for the determination of the trace elements in Fructus Forsythiae.
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TAS-986 AU J5i W Wi 43 O % BE 3 (b 5t 3% Hr il
FH) 5 i FH 3 35 A s MU A R L F SR oK Ll ok
THVE AR e SRR Y Sy LAl AR A IR Al K
Cu,Zn,Mn,Fe fRAEN 457 (1 000 mg-1.~") Na #5fE
7% W (500 mg-L~") I [ v [ RS2 B, Ca A
I 4% (3 358 mg-L™") Mg brifE 4 (1 578 mg-
L7 K ARHER AW (5 679 mg-L~") H X6 R 19 J v
RAIBC AL o 250 32287 T I vg R B3k, 28 1L g v
FHAE Wy % 7 % 8 O K R BEAE ) 1% M Forsythia
suspense ( Thuub ) Val ff -1 552, k2 5L 52 4] 24 o
FRER I RIS, BR 258 T, 28 20, W 1, I Bk 7 5
SRS SIGTE I SR, W BR R AR T, A BR e T
PRI
2 AEEER
2.1 HEElAE R B2 A R R S T 60 H
i, 7E 80 C AT T4 5 he WZGMB KRN 1 ¢, K
BRRE , B 250 mL =i, i HNO,-HC1O0, (4:1)
RAWW 15 mL, #85) 8 H m— /N =k, 3% iR T iR
WE . B AR B0 HRTE A  DR e S, e 2
BIH MW R T AE Y, R, A 50 mL i, H
1% (%) HNO, %W Uk i =M, Ye il & JF T &I,

I 1% 1) HNO, %W & 25 2 2|, ik &y Cu, Zn,
Mn,Fe,Na & F AL 5 W . A5 % B Cu, Zn, Mn,
Fe ,Na 3% 1. 0 mL, & F 100 mL )i,
1% 1) HNO, 7% B Z1 8, 47 5), o Mg, K i 5
W, K5 % B Cu, Zn, Mn, Fe, Na it 30 /5 % W
5.0 mLT 25 mL i, i 1% (%) HNO, & %5 2 %
JEREAT CR Ca (30T VA W T3 ) A AH L
TLE M AR .

2.2 U TAEZRM H5T 8 MiFl oo R MR
TAESAE I AT TR RE B, S fE TAE S I
#1,

2.3 SHiSE 4RI Cu,Zn,Mn, Fe b il £ 1
(1000 mg-L~"),Na #R#EF 4 # (500 mg-L™"), Ca
PRUEI 5T (3 358 mg- L") , Mg ARl A5 (1 578
mg-L™") K AR 1EN £ (5 679 mg-L™") & S f B
AN TR) ¥ B 1) s 2 3R 0 W, F 1% HINO, 5 7%, &
F 1V ALER I TAES Bt A7 0 5 , 261k [l 05 O B2 L 3R
2, TE SIS O v VA VRO B BRI N, A T R R
SMOCER R RIFMAMEX R, ralleEs Ry
BRI A

2.4 Jyykks B XF R R A A 0 R s
VAW, N A 15 WO BE AR, 15 WO BE A (9 B
THE D 22 5 AR 4R ] B 2 Ak 2% 55 0 R b 2 5% B3 (TUPAC)
rhO A A R A 3 A s o i 25 B L o it 2

®1 UFITESHY

LR Cu Zn Mn Fe Ca Mg K Na
K /nm 324.8 213.8 279. 4 248.2 422.7 285.19 766. 36 589.5
B4 /nm 0.4 0.4 0.2 0.2 0.4 0.4 0.4 0.4
ST HLHE/mA 3.0 3.0 2.0 4.0 3.0 2.0 2.0 4.0
Z B/ mL - min 7! 1 400 1 300 1 400 1200 1700 1 400 1 400 1200

25 /3 i/ MPa 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
R B B BE / mm 7.0 6.0 7.0 7.0 11.0 7.0 7.0 7.0
PRBE 2L E/ mm 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

F2 FOEHL EAFEGEAXREMEHR

% b VE VA WG B/ mg - L 2R [ )9y 7 r % i FR (LOD) /mg L~
Cu 0.08 0.16 0.24 0.32 0.40 A=0.087 5C -0.001 2 0.996 0 0.012
Zn 0.24 0.48 0.96 1.44 2.40 A=0.1557C +0.099 5 0.998 4 0.010
Mn 0.16 0.32 0. 80 1. 60 2.40 A=0.126 1C +0.001 6 0.999 6 0.010
Fe 1. 00 4.00 8. 00 12.00 16. 00 A=0.039 6C +0.040 3 0.990 6 0.019
Ca 2.42 4.84 9.67 12. 09 14. 51 A=0.045 6C +0.070 9 0.997 7 0.013
Mg 0.038 0.076 0. 151 0. 303 0.379 A=0.929 5C +0.001 4 0.999 3 0. 003
K 0.454 0.909 1.363 2.712 3.180 A=0.230 1C+0.050 1 0.992 8 0.016
Na 0.40 0. 80 1.60 2.40 3.20 A=0.217C +0.011 7 0.998 3 0.011
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2.5 REmERE A RIBOUT R E O 0.32,1. 44,
1.60,4.00,9.67,0.16,2.0,1.60 mg-L ™" Cu,Zn,
Mn,Fe,Ca,Mg,K,Na bRUEV R, 764 H 0050 5 1
TN EE W E 6 K, id WO (kA e it
& ORSD, 45 W4y k 1.82% , 0.69% , 0.40% ,
0.72% ,0.15% ,0.38% ,0.40% ,0.57% , 3% W {¥ #&
K% R AT

2.6 EEMIKLE  WCE S RS (v R
20110713)6 £, 4% 2. 1 FF b il 25 J7 2% i Atk &
W, 53 5 5E L i+ 5 Cu,Zn, Mn, Fe, Ca, Mg, K, Na 1}
S AR 12.10,11.26,55.19,50.89, 1 859. 12,
826.83,10 138.67,56.16 pg - g ', RSD 4 % K
2.98% ,1.59% ,1.67% ,2.01% ,2.31% , 2.20% ,
2.28% ,2.45% ,RZWIH K& LA EEH R
2.7 [CREE BCE RO 5 M A
A4t 5 CLLPE ¥ 3k 20110713 ) iAE 2 0.5 ¢ 6 17 4

PRI , 3 B A A TC 2 X A U R e, 9% 2. 1 FF
oot 1] 5 7 3 S A R, 23 0 R A [T iR
I RSD, 45 R W4 3,

®3 SEREEKENE

B R bR A DI o PRI RSD

/ng /ng /g /% /%
Cu 6.06 6.0 11.83 96.2 3.9
Zn 5. 64 6.0 11.54 98.2 3.3
Mn 27. 64 40.0 69. 15 103.8 3.4
Fe 25.48 60.0 85.90 100.7 2.2
Ca 930.9 1343.2 2362.5 106. 6 1.4
Mg 414.02 473.4 900. 6 102.5 2.9
K 5076.75 5111.1 9988.6 96.5 2.6
Na 28.12 25.0 52.61 97.9 2.2

2.8 FEahEEIE 2.1 ARRL AT LA BN
[ o S 25 4, 45 3R 1 AR TAR S PRI , 45 2R I
x4,

R4 EPHRITSHMITESI(n=2) peg”!

IR Zn Mn Fe Ca Mg K Na

1L PG A B (20110720) 11. 64 16. 00 33.20 189.23 2 150.22 820. 63 12 065. 38 79.52
1P K J5 (20110908 ) 12. 41 29.27 42. 81 169. 36 2765.38 850. 92 12 296. 43 72.79

1L P A BT (20111022) 13.97 32.23 58.50 273. 66 3 699. 90 906. 71 14 279. 14 84.61

1L PG 3% 3% (20110713) 12.10 11.26 55.19 50. 89 1859.12 826. 83 10 138. 67 56. 16
175 ¥ 3% (20110725 ) 8.30 9.55 35.63 66. 47 2170.97  1225.25 15 858. 16 63.03
T (20120316) 6.26 14.26 36.79 173.31 2 669. 41 1 026. 48 11 015. 12 87.48

3 it I R BC LG g HNO,-HCIO0, (4: 1)

R M WOBOER T S % h & B
JCE, ks B R TE 96.2% ~ 106. 6% (RSD 1.4%
~3.9% ), HAT MERG R i, RAEUE 5, 2 00 3[R i
SE TG0 AR R AL, R R 2 A P R T R E A
BTk

IS 25 R ] LUF Y Ca, Mg, K JC & 193 &
B, I LR 0 B AR AR A I SR W] B A A
HEE M LI AR IR R RS
(LA [ 7 AN ] SR W 30 1) 322 5 b (it o 3 9 &
25 SRR, AT LBt AP 2 A R R AR
$09 46 IR 3 R T A T — s R

3k Y e R R Y AR AT T R
TIETE M CREAL T 550 Corll AL 2,4,6 h) 45345
W T8 0 22 B0 2 DN AR T I 3 i 1) 45
R, ELBEE 0 A i Ta] f) 38, 4% 00 3% I E 45 R B R
(%o ML E RS , AR I R, 45 & AR
JLE D R L 5 AR 0A TH A%, LI HNO,-HC10, 4 {H i
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