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[ Abstract | Objective: To investigate the correlation between the quality and the contents of inorganic
elements in Paeoniae Radix Alba in Bozhou. Method: The contents of nineteen elements, such as Zn, Mn, K,
Fe, Ca, Mg, Cu, Cd in Paeoniae Radix Alba were collected from twelve towns in Bozhou, the corresponding soil
were determined using inductively coupled plasma mass spectrometry (ICP-MS) and the contents of gallic acid,
paeoniflorin and paeonolide were determined by using high performance liquid chromatography ( HPLC). In
addition, the contents of water-soluble extractives were also determined, and the correlation between them was
analyzed by using SPSS 19. 0 software. Result: In the twelve towns, Paeoniae Radix Alba had high contents of six
kinds of inorganic elements, namely Fe, Mn, Zn, K, Ca and Mg. Among them, the contents of K, Ca and Na
were the highest, the contents of Fe and Mn were the second, and the content of Zn was the lowest. The contents
of Cr, Hg, Cd and Cu in soil were significantly correlated with the contents of inorganic elements, and the

contents of other elements, such as Ca, Al, Ti and Mn, were significantly correlated with other elements in

[WFSEHE] 20171020(002)
[(B&WB] ZREEET AAFEEE TR A H (KI2016A501) ; 2 B4 Bt TR S H (2015jxtd073)
[BEMEE] 7 DR, B, B 2R, POl 250, T 2548 0K 3 A B 5T, Tel :0558-5587006 , E-mail : zhouguangjiao54 @ 163. com

- 76 -



5524 555 18 4 RELEATFZERE Vol.24,No. 18
2018 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018

Paeoniae Radix Alba in Bozhou, while other inorganic elements in soil were not correlated. The content of Na in
soil had the greatest impact on the quality of Paeoniae Radix Alba in Bozhou, and it was negatively correlated with
the contents of gallic acid, paeoniflorin, paeonolide, benzoic acid, benzoyl paeoniflorin and water-soluble
extractives. The contents of heavy metal elements were low, which was within the range on the basis of the 2015
Chinese Pharmacopoeia. Conclusion; By analyzing the correlation between the quality and the contents of
inorganic elements in Paeoniae Radix Alba in Bozhou and the contents of the inorganic elements in corresponding

soil, we can provide basic data and reference for the future choice of production areas and the construction of GAP

bases of Paeoniae Radix Alba in Bozhou.
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Fig.1 HPLC of Paeoniae Radix Alba in Bozhou sample and mixed

reference substance

3 ERELHW

3.1 ZpA RHEEEIOCERN XA R S
A AL UORE i S CH: A= 58 b i & 19 R R LT &R o ol E
fraraille 2R R 1,

3.2 ZPATHM BRI BRI f bk
2.4 1 2.5 300 F 5 343900k 45 R 22 1 24 4 v i
BFRH,) AT N (H,) ,AT25 1 (Hy) , 81
M2 (H, ) R EEAT 2597 (Hy) KoK= 9 (Hg ), 4
ZERWNE 2,

3.3 RESREHATZ M S 5 LHlot R AH X
PE' SR A SPSS 19. 0 454 Xt K 4% £ 4T Pearson AH
Fe ko hr S5 3,

3.4 R[ERIEFAAT M E KRGS g
hIEHLICE R EET SR SPSS 19. 0 Fi i X ¥ i
#AT Pearson AHICHE AT, 45 R LK 4,

S TS S S I NI I e O S R el
Na,K,Ca K EH, HP KW & EH&, EER
B K, Mg, Zn I Fe 1) & BIR Z 5 HA T R & it AH
XA, T4 BT HR Pb,Cd, As, Cu, Hg & & #RAR I
HALAFFEZE S o 2015 4R Rt (v [ 24 i ) — 3 &2 2007
BT A1 HXANR G G A AR KA S AT R 2 A
Wy Kot 70 B S AT AR T ) v R E 250 4 JE R
EhrfE RN Pb<5.0 mg- kgfl ,Cd 0.3 mg-kg’1 R
As <2.0 mg-kg™',Cu < 20.0 mg- kg ', Hg <
0.2 mg-kg™' s AAAMTWESESTRHFTHZA
Al E Has R TREME, A2 24T
TR

TIEP A TR GRS GM PN ICR FRE



5504 5 18 M) FEXEAFERE Vol. 24 ,No. 18
2018 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018
x1 TE5GAHMP I MEXTENRESH(n=4)
Table 1 Measured results of nineteen kinds of related elements in soil and Paeoniae Radix Alba(n =4) mg-kg ™!
FE 5L Na Mg Fe K Ca Al Ti Mn Cr Co Zn Sr Se Ba As Hg Pb Cd Cu
Y1 13134 9785 2420 6495 2566 104 173 363 466 12 725 634 0.8 245 0.063 0.034 0334 0050 0.047
Tl 8730.4 119420 34870.2 19719.6 17231.8 5747.6 49827 971.6 67.1 1222 1451 3485 512413924 1237 0.89 27.13 0.148 13.89
Y2 11293 8069 12645 5220 20435 111 1.1 3.2 307 L1 8.0 5.8 076 211 0065 0.04 0.261 005 0.038
T2 115492 10384 354518 19668.3 125206 71543 5569.1 900.0 450 112.0 137.1 363.5 45.671475.6 1212 0.985 25.48 0.145 14.01
Y3 1255.4 7128 R19 4344 2676 93 189 340 308 09 469 603 08 19.0 0067 0.051 0.231 0.061 0.051
3 9532.510156.2 36500.3 18249.9 15083.4 4472.4 4623.9 790.8 559 117.7 1354 3534 500913032 9.73 168 281  0.157 1568
Y4 11608 950.2  249.0 4975 31794 7.4 137 267 421 092 747 687 065 20.1 0.064 0.045 025 0.074 0.045
T4 10118.9 113648 33481.7 19200.5 19173.8 32841 4790.4 887.2 60.6 1042 1868 339.1 47.901388.2 1535 1.01 262  0.167 14.01
Y5 1360.0  889.4 7162 57519 276.9 103 159 3.6 4.6 7.6 638 484 070 17.98 0.065 0.043 0.280 0.062 0.043
15 9408.9 9976.9 37580.8 17351.7 223843 5470.4 56342 10343 40.2 1159 117.7 3038 48.601361.6 11.48 1.321 24.07 0.171 15321
Y6 10521 957.6 7531 56200 32034 9.1 1.0 30,6 462 1.8 4.4 492 076 211 007 0.037 0.245 0.073 0.045
T6 70089 12927.0 42008.5 193833 18403.3 8551.6 5075.9 1309.0 49.1 1711 1746 3014 512516281 1289 121 2452 0165 13.21
Y7 1023.8 8197 1126 46327 2189 1.3 137 297 525 12 8.5 468 0.6 2.0 0069 0052 0312 0.058 0041
7 71931 11013.6 21119.5 169458 10875.8 7609.8 2193.1 1013.6 109.5 1457 1757 290.0 45.741275.0 13.24 1.321 25.02 0.159 14.52
Y8 9840 9543 1068 65884 2548 133 140 323 167 99 644 451 0.8 2.5 0.065 0.027 0.276 0.077 0.052
18 65828 11703.0 22138.4 18369.8 9006.0 8359.5 45828 1080.9 384 139.5 1653 287.8 49.731355.3 1335 1.048 2530 0.161 15.02
Y9 1027.9  809.1 3535 4707.9 2397.0 126 168 3.2 336 09 8.1 466 072 2.6 0063 0.049 0251 0.071 0.061
9 6210.9 9953.0 62033.5 1909.9 11741.0 73120 46965 12205 57.8 159.1 171.4 3055 50.26 1487.6 10.67 1.58 26.03 0.172 16.23
Y10 96.3 923.1 2884 4731 3292 148 163 2.1 8.4 1.7 806 543 070 290 0.08 0.025 0.269 0.05 0.066
TIO 69611 11 041.8 51106.1 16929.7 15750.3 8695.5 39611 1053.5 1061 129.3 15.5 3055 40.241540.5 10.47 1048 2551 0.152 17.43
YII 10834 QL3 2550 57519 37920 9.1 B4 215 L1 19 7.6 5.2 0.87 235 0.041 0.042 0372 0.081 0.05
TI 78188 10166.8 49 134.5 17357 15270.9 6126.6 38188 879.4 1346 103.2 1546 3265 520714276 11.29 1331 27.32  0.180 15.67
YI2 10758 9158 2551 46558 51839 142 230 387 309 L1 768 654 072 238 0058 0045 0312 0095 0.07
TI2 7193 54685 48582.8 13919.6 18875.8 45567 5549.1 1173.8 45.1 118.6 1387 2985 49.48 1489.8 11.026 1675 25.02 0.214 18.89
%2 BANHHPRATE(H)ESHASRARHY (H,) i Ca St 5254 Cd 2 0 EIEH, 5254 Mg
(n=4) MK 2R EAMC; LD Mo S ® 54T
Table 2 Test results of five components, such as gallic acid, and Cr.+8Erh Sr &8 52548 Co,Al, +4EF Ti & &
water extract in Paeoniae Radix Alba(n =4) % i
H2iph Mg, K 2 BFAAHG; BEd Cu 527
4B H H H, H H. H e .
: ’ ’ : i ’ Zipfrp Na, K 2 B ERAL, 544 Fe 2B % IE
Y1 0.28 0.52 1.700  0.015  0.142  30.120 . N e .
G R Ph S 525 b Cr 2 B 3FIEA K
Y2 0.26 0.56 1.630  0.014  0.140  28.810 ’ ) °
iy a T A~ B = 2t N A 2y —!\—!4 }
Y3 0.30  0.53  1.720  0.017  0.148  31.160 TP Na TR EREGAMPRE TR ALY
S S A
Y4 0.32  0.54 1750  0.015  0.139  30.640 R A2 R R 2R AT 25 1 10 i oK
Y5 0.28 0.51 1.740  0.015  0.138  29.570 ‘Eﬁ%ﬁﬂjg‘gﬁj*ﬁ%,/\ T 5% E 7R KRS
Y6 0.39 0.59 1.790  0.021  0.142  31.280 FKIE Y ESE ERA, tp Al RS RS
Y7 0. 44 0.52 1.510  0.018  0.143  33.140
?MW&??”“@WWW%AETHE? w5
Y8 0. 41 0.56 1.670  0.023  0.141  32.650
S & ,Co LR FEE R v A 7K
Y9 0.35 0.58 1.760  0.021  0.145  32.840 AT E R, Co JUFR R Y o it RIVK B2 0 )
= e = DX EL 1 1 e v
Y10  0.51 0.70 1.700  0.022  0.147  33.410 B Zn LR E R KR YRR B E B -
YI1  0.37  0.53  1.680 0.019 0.139  30.120 B T RS S AMPRETFRAKE R &,
Yi2 0.3l 0.47 1.690  0.017  0.140  29.560 SrItESESEE TR EFRSE,Se 1 E o5&
AT R R T G, A G PR R R
s . . _ s o N
I — € W AH M, Horh Cr,Hg, Cd, Cu # i 2 3 1E 85 70 AL JF ol I i) = R o 1 A A O, BLAR

HI (Cr,Cd,Cu iy P <0.01,Hg iy P <0.05) ; + 5
th Ca, AL Ti i 5254 Cu 2 FIEAHC; -5

A — RS
X2 AT 25 44 iR AN P JCHLOC R S 4 1
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®3 AERBEBANGHELERLHITESE Pearson 1Hx M
Table 3 Pearson correlation results of contents of inorganic elements in soil and Paeoniae Radix Alba from different sources

%} Na Mg Fe K Ca Al Ti Mn Cr Co Zn Sr Se Ba As Hg Pb Cd Cu
Na 0.641 -0.000 -0.191 0.225 0.51" -0.616" 0.481 -0.397 -0.395 -0.417 -0.612" 0.516 0.282 -0.376 -0.0522 -0.023 0.177 -0.155 -0.269
Mg -0.263 0.251 -0.069 -0.001 0.380  0.036 0.177  0.279 0.012 -0.029 0.231 -0.229 0.169 0.320 0.464 -0.541 -0.176  0.147 -0.115
Fe 0.583" 0073 009% 035 018 0139 0553 0019 -0.386 -0.034 -0.339 0398 -0.101  0.407 -0.074 -0.185-0.318 -0.258 -0.334
K -0.032 0.442 -0.327 0.361 0.02  0.223 0.234  0.086 -0.157 -0.003 -0.084 -0.041 0.441 -0.011 0.344 -0.505'20.082 -0.211 -0.444
Ca -0.264 -0.663" 0.418 -0.735” 0.4%0 -0.343 0221  0.235 0.087 -0.242 -0.101 -0.246 0.159  0.365 -0.166 -0.378 -0.070  0.857> 0.649"
Al -0.541  -0.414 -0.247 -0.516 -0.353  0.480 -0.051  0.437 -0.021  0.253 -0.143 -0.505 -0.461  0.218 -0.421 0.130 -0.327  0.191  0.698"
Ti -0.209 -0.7432 0.318 —0.637" 0.253 -0.465 0.199  0.045 -0.15 -0.193 -0.414 -0.090 0.08%4 -0.146 -0.531 0.595"0.202 0.58 0.775”
Mn -0.020 -0.403 -0.051 -0.167 0.121 -0.18 0.500  0.310 -0.716” 0.189 -0.445 -0.043 0.208 -0.070 -0.235 0.301 -0.167 0.203 0.223
Cr -0.187 0.18  0.331 -0.171  0.201 0.244 -0.473 -0.092 0.8232 -0.102 0.133 -0.070 -0.463  0.268 -0.182 -0.214 0.081 -0.133 0.158
Co -0.154 0.149 -0.398 -0.036 -0.083  0.237 0.167 0.143 -0.350 0.046 -0.213 -0.452 0.09% -0.258 0.152 -0.182-0.411 -0.017 -0.053
Zn -0.033 -0.311  0.230 -0.191 -0.297  0.056 -0.261 -0.073 0.393 -0.235 0.136 -0.022 -0.419 -0.021 0.040 -0.160 -0.045  0.077  0.308
Sr 0.33 -0.326 0.108 -0.164 0.507 -0.792% 0.246 -0.430 0.040 -0.639"-0.079 0.528 0.120 -0.039 0.084 -0.001 0.502 0.276 0.186
Se  0.166 0.051 0.267 0.222 0.138 -0.139 0.197 -0.287 0.202 -0.242 -0.390 0.555 0.529 0.109 -0.418 0.021 0.615" -0.086 -0.108
Ba -0.351 -0.089 0.471 -0.248 -0.012 0.306 -0.133 0.148  0.473 -0.032 0.074 -0.047 -0.415 0.505 -0.291 -0.248 0.134  0.012 0.457
As 0.043 0.362 -0.355 0.269 -0.064  0.278 0.029 0.258 -0.472 0.501 0.131 -0.122 -0.428  0.003 0.173 -0.176 -0.396 -0.482 -0.275
Hg 0224 -0.373 0.040 -0.12 0.052 -0.520 -0.149 -0.211 0.010 -0.075 -0.022 0.161 0.282 -0.392 -0.084 0.660" 0.176 ~ 0.299  0.002
Pb -0.155 -0.221 -0.020 -0.372 0.061 -0.084 -0.289 -0.154 0.577" -0.359 -0.158 -0.098 0.232 -0.192 0.004 -0.089 0.132  0.303 0.147
Cd -0.440 -0.526 0.278-0.539 0.141 -0.237 0.1492 0370 -0.02 0.012 0.198 -0.453 0.439  0.210 0.058 0.479 -0.121  0.889> 0.463
Cu -0.594Y -0.576 0.638'20.600" 0.018  0.025 0.075 0.379 0.058 0.095 -0.019 -0.366 -0.137  0.357 -0.52 0.441 0.0 0.5%4 0.889%

H.VP<0.05;2P<0.01, 4,

x4 EATERSMAREYE LEFR TV TESE Pearson HX

Table 4 Pearson correlation results of main components of Paeoniae Radix Alba,water extract and inorganic element content in soil

X

ﬁiéj\ Na Mg  Fe K Ca Al Ti Mn  Cr Co Zn Sr Se Ba  As Hg Pb Cd  Cu

H, -0.693" 0287 025 028 -0.373 0.667" -0.691" 0.315 0.54 0.451 0.543 -0.629" 0498 0.187 0.016 -0.112 -0.208 -0.108 0.199
H, -0.258 0.472 0305 0305 -0.217 0.651" -0.179 0.202 0.244 0342 0319 -0.109 -0.612" 0.512 -0.146 -0.362 -0.081 -0.489 0.023"
H; -0.025 0.091 0543 0543 052 -0209 0647 0297 -0.417 0.19 -0.022 0.097 0.364 0512 -0.128 0.098 0.061 0.172 0.013
Hy -0.848% 0225 0229 -0.0%4 -0.3%4 0285 -0.350 0.548 0.204 0.642" 0.461 -0.660" -0.069 0.337 -0.156  0.09 -0.136 0.047 0.240
Hy -0.302 0141 022 0.064 -0.354 0285 -0.334 0.002 0.164 0379 0.107 0033 -0.308 0.02 -0.537 0279 0.379 -0.351 0.231

Hy -0.701" 0.347 -0.10 -0.010 -0.545 0.572 -0.672" 0.310 0.320 0.617" 0.601"” -0.563 -0.355 -0.046 -0.015 0.040 -0.05 -0.237 0.113
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