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Content Differences of Inorganic Element in Papaveris Pericarpium Before and After

Processing and Their Area Distribution Characteristics
XU Jijun,ZHANG Mingtong ,LI Donghua,SONG Pingshun,MA Xiao
(Gansu Institute for Drug Control - Gansu Inspection and Testing Technical Engineering Laboratory for Chinese Herbal and Tibetan Medicine
NMPA Key Laboratory for Quality Control of TCM ,Lanzhou,Gansu,China  730070)
Abstract: Objective To investigate the differences of inorganic element content in Papaveris Pericarpium before and after the
processing, and the area distribution characteristics of inorganic elements in Papaveris Pericarpium from different producing areas.
Methods The samples were pretreated by the super microwave digestion instrument,and the contents of 37 inorganic elements in
Papaveris Pericarpium and honey — stir — baked Papaveris Pericarpium were determined by the inductively coupled plasma — mass
spectrometry (ICP — MS). The radio frequency power was 1200 W,the atomization pressure was 100 psi,the atomization temperature
was 2 °C,the flow rate of plasma gas was 18.0 L/min,the collision pressure of helium (He) was 0.1 MPa,the pulse voltage was
800 V,the flow rate of auxiliary gas was 0.8 L/ min,the flow rate of carrier gas was 0.86 L/ min,the temperature of cooling

circulating water was 20 °C, and the determination mode was He mode. The contents of the above 37 inorganic elements were

imported into the SIMCA 14.0 software,and the distribution characteristics of inorganic elements in Zhangye and Jinchang samples
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were analyzed by the orthogonal partial least square — discriminant analysis (OPLS — DA). Results The contents of Ag,As,Cd,Hg,
Th, V,Y, Co, Li, Cu and Sr in Papaveris Pericarpium and honey — stir — baked Papaveris Pericarpium were significantly different
(P < 0.05). After the processing, the contents of Th, V,Y, Co, Li and Sr in Papaveris Pericarpium and honey — stir — baked
Papaveris Pericarpium increased significantly compared with those before the processing, while the contents of Ag, As,Cd, Hg and
Cu in the above two samples decreased significantly compared with those before the processing,and the contents of Be,Dy,Er,Eu,
Gd,Ho, Lu,In,Pr,Th,TI,Tm and Yb in the above two samples were lower than the limit of detection (LOD). The scoring diagram
of OPLS = DA model showed that both Papaveris Pericarpium and honey — stir — baked Papaveris Pericarpium had an obvious
clustering, and the points of Papaveris Pericarpium samples from different producing areas did not have an overlap. The variable
importance of projection (VIP) of As,Nd,Ce,La,Mn,Cd,Y,Sr,Co,Hg,Cu,Th,Li,Ag and Rb in Papaveris Pericarpium and honey —
stir = baked Papaveris Pericarpium was greater than 1, which were differential inorganic element in the above two samples.
Conclusion The processing of Papaveris Pericarpium can reduce toxicity and increase efficiency, and the area characteristics of
inorganic element content are obvious, which can provide a reference for the differentiation of producing areas for Papaveris
Pericarpium.

Key words: Papaveris Pericarpium;inorganic element;inductively coupled plasma — mass spectrometry; orthogonal partial least square —

discriminant analysis;content change;area distribution
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FARHET W (RS W 1 000 wg/ mL, #it 5 4 R2 -
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2.1 ICP-MS &1

S 1 200 W 55 A6 SE 77 : 100 psi; 25 10T
J& 12 3 S5 8 TARSARTE - 18. 0 L/ min; 85 (He ) fili 18
J£77:0. 1 MPa; ik 1 :800 VB SAIGE 0. 8 L/ min;
AT 0. 86 L/ min; R EHIFEIA KR : 20 °C I & A5
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HEV I -

NARIE TR < 73 1A 25 W BB 9k 2224 1 000 g / mL
(14 19Rh 1 18R e PN AR 75 W38 12, T 3% i 12 145 W ) i ot
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W, 2 350, 0. 3 o, W B FRAE , A M A RE
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FH/D Bk BRI e , & TRl T s A AuJt
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WWOERS 55, Al Ag .
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FR(10 o) AN F A2 G (G ) BRIRBE (g / kg) =
30(10 0) x FRRAB 4 x 1073 / BREHURE R 25 R IR 1,
R A IS ARG E 1, #6213 R ICP - MS
AP SEIEREI A2 6 WK 45 A4S TU R TR Y RSD
0.88% ~ 1. 34%(n = 6) , F WU ZRG % BE R4
ARG 2. 3T (L AR 6 0, 3 2. 130
T ICP — MS 2% 4 1 FE I 22 o 45 SR 45 o0 R i Wk B 1
RSD }0.96% ~3.88%(n=6), £ EHEREMRLT.
FoE RIS« URE T (5 S22) 4% 2. 3T R A7k
il &AL A, B T RCHI IS 0,2,4,8, 10 h 4% 2. 1
TR ICP — MS 25 R HERR I 5 - 45 R4 L 2 L R 1Y
RSD M 0. 44% ~2.87%(n = 5) , WP HEWAE 10 h
PR RE PR R AT .
iR T it 56+ B A R B RE A (SRS R S22)
KRR, AL, A AR b AR VR S Y
37 MR A TR IR IR, 45 300, 4% 2. 130 ICP - MS

Rl KUEXRERRNRIMESRBESR

Tab.1 Results of the linear relation test,limit of detection and limit of quantitation

Ak o, SRR Rk RER P - SRR Rk ZER

(ng/mL) (ng/kg) (pglke) (ng/mL) (pglke)  (pglkg)
#(Ag) V=0.0267 X-0.1128 0.01~500.00  0.9929  0.003 0.010 2(Li) F=0.0110X-0.1335 0.01~500.00  0.9990  0.064 0.210
B(As) V=0.0796 X-0.2235 0.01~500.00  0.9946  0.036 0.120 #(Lu) Y=0.0134 X-0.0019 0.01~500.00 0.9986  0.042 0.140
M (Ba) V=0.0481X-1.1233  0.01~500.00 0.9955  2.627 8.670 4 (Mn) Y=0.0135X-1.1836  0.01~500.00 0.9982  5.015  16.550
#(Be) YV=0.1747X-0.0042  0.001~500.00 0.9989  0.994 3.280 #(Nd) Y=0.0158X-0.0774  0.01~500.00  1.0000  0.003 0.010
46(Bi) V=0.0124 X-0.0475  0.01~500.00 0.9986  0.003 0.010 B(Ni) Y=0.0369 X-0.4400  0.01~500.00 0.9926 1015 3.350
#(Cd) r=0.0433X-0.0212  0.01~500.00 0.9986  0.012 0.040 #(Ph) F=0.0425X-0.4369 0.01~500.00  0.9949  0.040 0.133
4i(Ce) r=0.0168 X-0.0415  0.01~500.00 0.9977  0.009 0.030 #(Pr) F=0.0443 X¥-0.1354 0.01~500.00  0.9975  0.445 1.470
#(Co) V=0.0131X-0.1251 0.01~500.00  0.9996  0.079 0.260 #(Rb) F=0.0328 ¥-0.4352 0.01~500.00 0.9972  3.197 19.550
%(Cr) V=0.0210X-1.6271 0.01~500.00  0.992  0.682 2.250 #(Se) F=0.0260 X-0.2435 0.01~500.00  0.9996  0.203 0.670
#/(Cs) V=0.0163 X-0.0322  0.01~500.00 0.9986  0.009 0.030 #(Sm) F=0.0224 X +0.0268  0.01~500.00  0.991  0.003 0.010
4A(Cu) V=0.0128 X-0.1351 0.01~500.00 0.9993  2.530 8.350 2(Sr) Y=0.0111X-0.8844 0.01~500.00 0.9998  17.206  56.780
4#(Dy) Y=0.0227X-0.0529  0.01~500.00 0.996  0.209 0.690 H(Th) Y=0.0112X-0.0029  0.01~500.00 0.9986  0.003 0.010
#(Er) V=0.0221X-0.026  0.01~500.00 0.9988  0.194 0. 640 £(Th) Y=0.0129X-0.0130  0.01~500.00 0.999  0.133 0.440
#(Eu) r=0.0132X-0.0016  0.01~500.00 0.9933  0.236 0.780 £(T0) Y=0.0149 X +0.0246  0.01~500.00  0.9964  0.100 0.330
A(Gd) r=0.0168 ¥-0.0232  0.01~500.00 0.9922  0.100 0.330 #(Tm) F=0.0188 X-0.0145 0.01~500.00  0.9984  0.209 0.690
#(Hg) V=0.3578 X-0.0168  0.05~2.00 0.9982  0.067 0.220 V) F=0.0234X+0.2723  0.01~500.00  0.9995  0.003 0.010
#(Ho) V=0.0231X-0.003  0.001~500.00 0.999  0.106 0.350 #(Y) F=0.0019 X +0.0034  0.01~500.00 0.994  0.076 0.250
#A(In) V=0.0441X-0.0228  0.01~500.00 0.9977  0.018 0.060 #(YD) F=0.0288 X-0.0110 0.01~500.00  0.9997  0.209 0.690
#(La) V=0.0123 X-0.0627  0.01~500.00 0.992  0.006 0.020
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Note : Comparison of inorganic element contents between Papaveris Pericarpium and honey — stir — baked Papaveris Pericarpium,P < 0. 05.

Fig.1 Change of inorganic element contents in Papaveris Pericarpium and honey - stir — baked Papaveris Pericarpium

FRAFHREI E FZIMRETT RS TR SR A RE TR
B 7 27 FE 8]0 % K 85.61% ~ 102. 10%, RSD N
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" UL, Sr,Rb,Mn,Ba,Cr,Cu,Ni TEZ A M & EF
B o (2 A B 70k OV sk ATl bR ) RILE , T4
J& KA EICE MR Hg < 0. 2 mg / kg, As <2. 0 mg/ kg,
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Ph4h, BESESE RN B SEFE h 48 SO F IR Cd, As,
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JCR & A T .

K FH SPSS 26. 0 4t 1127 R X 828 38 76 F 2 4 SE 7
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1. Papaveris Pericarpium 2. Honey - stir — baked Papaveris Pericarpium
Fig.2 Scoring diagram of OPLS — DA model
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Fig. 3 Loading diagram of OPLS — DA model
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Fig. 4 VIP diagram of inorganic element variables
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