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[ Abstract | Objective: To systematically study the Microscopic features and detect the microelement
content of Guizhou Lespsdeza, which provide theoretical basis for future development and research of
Guizhou Lespedeza. Methods: To use microscopic identification method to identify the tissue structure
of the roots, stems, leaves and seeds of Guizhou Lespsdeza. and microwave digestion technology-in-
ductively coupled emission spectroscopy (ICP-OES) method to detect the content of its Ca, K, Mg,
Zn, Sn, Cu, Pb, As, Hg, Cd, Mn, Fe, Ag, Al, Ba, Ga, Mo, Ge, Co, Sb, Ni, Cr,etc respectively
according to the " Green Industry Standards for Import and Export of Medicinal Plants and Prepara-
tions" . Results; Identified the microscopic features of Guizhou Lespedeza, And it contained rich mi-
croelement. The order of element content from high to low was: K, Ca, Mg, Ag, Fe, Al, Mn, Zn and
so on. The RSD of the precision test was from 0.244% to 2.681% , and the recovery rate was from
89.9% to 107. 0% . Conclusions: The microscopic features of Guizhou Lespedeza are in line with
Lespedeza cuneata, the content of heavy metal elements and microelement is in line with the " Green
Industry Standard for Import and Export of Medicinal Plants and Preparations" . It provides a scientific
basis for the comprehensive development and utilization and quality control of Guizhou Lespedeza.

[ Key words | lespedeza; microscopic identification; microwave digestion; technology-inductively cou-

pled emission spectroscopy; microelement; heavy element
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BRI SRR T I A ) 8 k4 [ Les-
pedeza cuneata( Dum. -Cours. ) G. Don | [f] -1 42 B,
N, vk o, 8 2, BAT I AR
W R Az ok Y IR TR IR
o PR G BRI 25 (AR R AR) T rh gy
TRIBOGT TR M8 5 S b 3 % 08 AT T R GEI A
RV, AH ARG T8 HoAh 24 FI PR 4 S SRR AR
PEATRR XA TR — 583 . BORT T St N #E A
PR E L URL, I FLZE VL R — i AR A i
BT PR, X2 £ A AP A O T
B, ARSI PO T T AR ZE I R 0 B R
TEHEAT S50, - E ST I T i — B 5 A5 B 1A
RSP (ICP-OES) XA ] H 22 Fhfsi i T &R
& AT , H 2 B2 TR ) Sl snl gk i 1
SR ATl bRE) o AR ST R AT IR, N T
KA AL

1 #MREFE

L1 25%F a0 SR

R TR AR T3 ST R B 5 6 0 St
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AR ZIC R AR HER W (100 mg/L) , 5
16D3176 , M T & 5 A7 (4,45 Jm K 5 4Rk 53 4 il 3
Hy) o B 2 5 BA310Digital (22 v, B 52
A RAT]) , WX -8000 fldie PRd i A% (1 18F

S A FHARA FRAF]) ,iCAP ~7000 Hi JEHE

BB TR R PEEIL (S E Thermo Fisher Scien-
tific 22 7)) ,SAGA &K AL FAL (B 50 5 ¥ 5 ik B
TRBEARAE) , ZNHW B i 02 (L T T4E
X&) oz —WF RV 2 —WF o1
PrRF (R e 2 A 7)) o
1.2 Bk

TEBCHT BEROCT TR (25 i R Fh 3 T U) i
Pl AR EREIK A AR IR R R AT
InFGEAL S I H 0 B, WG R A, T
AT T WS WAL .
1.3 ICP-OES {Y £ TAEZS%k

ICP SPA5Zh A 1 200 W, 558 T (RS i
15 L/min, 540578 0. 6 L/min, {KJE 7T 10,
R 7, BB R H 0.5 L/ min A 5 vhE 30 s,
HAZ M E IR 3 W, M A2 0 50 1/ min, 554k
#5771 0.2 MPa, 85 B4 WL 75 2« /K-8
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$e 5811 A BB T 2w a5 1 B kK,
KUK, KB TRV, M R i, s 0, 4
Mo REEEFRER0. 210 0 g BYFFINAE & T 50 mL 14
AR DU M O Gl B T R HE P A 3 mL fi R A
BB AN A R B AF 3 h S, FIA T mL
ARG BT A BT R 2R R AT IR A
RS S5 W AN SR, ST e , 1/ & al
Kbyt b NEE, SRR, BN T 140
~ 160 °C ' RE 2 Ik LA OB R, 15 L 1R o8 4
Ja , AT AE K e T I R 3 ~ 5 U, BRI A I T
50 mL BRI, FH/KE A 2 25 mL, [A] ik &
WA LR PR IR S A LR 1o

x1 BBOHMEFETS &0

Tab.1 Microwave digestion procedure
BB REE(C) PHRETE (min) FEJ7(atm) (kW)
1 80 2 8 1.2
2 120 2 15 1.2
3 140 3 15 1.2
4 160 5 20 1.2
5 180 5 25 1.2

L5 pruEhZeny il s LA MEC R

KRR 2 mL &4 ZICRAREE W (100 mg/
L), 1 10% (RS ER E 2¥ 2 200 mL, il 1 mg/L
ZICRIMEGM I AW . K% 1 B2 0 R bn o
O 5, T 2% TH RV WO B iR 1 mL 35 K
Ca.Na ,Mg.Zn . Sn Cu,Hg As ,Cd.Ba,Ag Al Mn,
Mo .Sh \Ni.Cr ;2 Fe 0,50.,100,200.500 pg/L &%
WIE IR G, % 1.3 BBAE TAR&HE,
xRN £ A B IR 0T R A9 [l A 5 FEAIAR OC 2
Bo(r) AER TR RAED I T, 02 Bl
VEBOEZEI E 10 U, Kb i 22 19 3 A5 4F 45 0T
RKIURL R, AR L 2,
L6 FEG IR LT

IR T TRE AL R IR L. 4 DB ARG , o3 0 A
— & TR FE RN TR ROBRIETR I, $5 B 1. 3 2%
PEVEI 2 , 2570 R bR DGR Z5 R W3R 2.
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Tab.2 The test results of the linear relationship BIERTE 2 ~5 %) s BEGRAN M, AR

and the standard recovery of each

element in Lespedeza

R R

JLE LA (mg/l) (%)

Ag  Y=0.953X+7.871 0.999 2 0. 005 91.1
Al Y=0.976X +5. 241 0.999 1 0. 004 91.5
As  Y=1.004X-0.768 0.999 9 0.002  101.9
Ba  Y=1.001X-0.196 1 0.001 98.0

Ca Y=1.0164X-15.789  0.996 3 0. 045 100.9

Cd Y=1.019X-3.262 0.999 8 0.001 100. 3 el NEE 2 R 3 R

Co Y=1.001X -0.209 1 0.0008 97.6 4 R ES L5 AARTEER,6 EETs

Cr Y=1.002X-0.357 1 0.001 1014 Bl ok TEAE YT (40 x )

Cu Y=1007X-1.297  0.9999  0.002 99 4 Fig. 1 Cross section of the Lespedeza stem

2.1.2 ROGTTHSRIEUL 1 3% Fi 240 e T J) B 25
s i, A2 AT 5 T 2 B 20 M e S BE OIR
ih, ARIR B , TAL P A A E 55 ik
RS RS T . LI 2,

Hg  Y=1.012Y-2.101  0.999  0.001  99.5 213 BT INREEIE 35k A T AR
K Y=0.999X+0.085  0.9984  0.006  97.3 R AN TR b T 2 B SRR T

Fe  Y=0.973X +4.491 0.999 8 0.002  100.8
Ga  Y=1.009X-1.492 0.999 9 0. 003 107.0
Ge  Y=1.008X-1.430 0.999 8 0.004  104.6

Mg  Y=1.004X-0.736 1 0.005  89.9 B MRS 1 ~2 A an a4, 29 b e )
Mo Y=0.99X+0.131 1 0.002  102.7 TATEA) 172, I R 40 v B PR 65 it 5 6 DRk 4 7 R
Mo  Y1.001X-0.168 1 0.02  100.0 SRS, BRI ORI AR, WLIET 3,

Ni Y 1.008X -1.286 0.999 9 0.0008 101.2 2.1.4 BOCTTRBEUIT  ARR 2 0 202 b (2
W, FR AR S TCAM IR BRI 2P
LR 5 0 B T AR A, B, A
Al s AT B ALAMIE SR 2 ~ 3 AVHISE , S

i V=L 000X -0.086 0008 96T HARLFYER, SR IE 2 ~ 4 SIS OIS
Zn  Y=1.007X-2.117 0.999 0 0.002  102.2 WHE 4,

Pb Y0.971X +4.782 0.998 8 0.0007 98.4
Sh Y'1.014X -2.356 0.999 8 0. 004 99.8

TE A gy BRI, B R S m
B2 R REA(100 x)
Fig.2 Leaf surface view of Lespedeza
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2.2 5 H4r.8 A0y Fn 11 Ay Rl i TR
B E
PRICS 8 11 AR T R RE 258 R (i 3
i) £90.2 g EEARIC, #7214 T7 ik A e
VW, 4% 1.3 19 ICP-OES 5 Z& A A7 I & , 720
TE R, BRI 58— AR A, F 5% IR 55 Ak ik
JE AT N — RS I E , AR 3 WK, e
1o BEREE 2 A LHEY 3 gl g 4 N RKL, #%i\ﬁ%ﬁ:_l\:;ﬁﬁ‘&ia *Mﬂiftjﬁ,*ﬁﬁ&%‘%g*
S SR TS 6 ST Hor LRI § BT R BT BRI TR &R 4PRILEE 3,
B3 XTSI E (100 x) %3 FRAGEKRITF22 HHE
Fig.3 Transverse section of Lespedeza leaf THESE
Tab.3 Determination of 22 kind of microelement

content in Lespedeza collected in different months

_ BRI T (me/kg)
TR
5 Aty 8 Ay 11 7
Ag 134.814 127. 094 146. 365
Al 231. 172 87.736 39.326
As 0. 096 0.246 0. 264
Ba 12. 687 13.227 14. 176
Ca  1370.011 1 611.962 1 267.026
cd 0.118 0.131 0. 294
Co 0. 204 0. 184 0. 047
Cr 5.260 4.085 3.298
Cu 12. 031 7.343 8. 764
T ARKEIR 2 ARINIR,3 Sy BIREAE, Fe 183.377 124.797 94.273
4 AT .S Fy 7 H Ga 0.114 0. 142 0. 165
B4 BKITARAMEYE (40 x) Ge 0. 268 0.132 0.227
Fig.4 Transverse section of Lespedeza root Hg 0.072 0. 145 0. 156
2.1.5 FPRSEIE WIS, RCT RN TR Y - K 10 704. 547 9752.127 9 684.958
R —IIANC OMEOR AN JCREA T, M 1400.8H 13m0 1476143
Bl A SRR A st o .
BUZIARASRIN 1 €0 22 A0 B, & s €0 (038 IR FL A Ni 0.5%6 | 039 0,925
Bt Ph 0. 505 0.364 0.513
Sh 0. 161 0. 154 0.245
Sn 0.752 0.542 0.923
Zn 50. 667 17. 665 19. 435
3 tig

P, % 4 hexapetala Pall. var. tchefouensis
(Debeaux) S. Y. Hu, BAT 1 PAE 1 EERFL LK
NISLPavr v Qe Y i = 7 T 11N N L DL IR YA
AE BB 4”0 AR BN, B T HE I A
10 B R}, (B 24 B 9 2 A P v R AT I
U= i R U0 T S BRI« AR A A 20 2551

1 O3REE,2 N SCRFAE, 3 S R A 4 kL
BIS Bk 1A T (100 x )

Fig.5 Transverse section of Lespedeza seed
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AATRORE L 5835 T B P BRORT ] B PR WSS o AR
PaFe =X A1 52 5y 28 B A VR BB A 19 (25 Rl A K
il AR T 2 @ AT BR o ) Hh 4% T R A R i A
(Hg<0.2 pg/g. . As <2 pg/g.Pb<5 pg/g.Cd <
0.3 pe/s Cus20 p/e) HEATIF A, A0 52 o 2 2
B, T e 1 5 8 11 Ay B R T i B 2 v Ph
As .Cu Hg,Cd &SRS FRifE, I E TR
mr K,Ca,Na,Mg,Zn,Sn,Cu,Hg,As,Cd,Ba, Ag, Al,
Mn,Mo,Sb,Ni,Cr,Fe 28 22 fh e £ &2, X N
PRI TR ZR-G TF &R 1 B s 42 i e A 2 25 IR
¥ o
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