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Comparison on mineral elements in bone of Sailong and tiger

SUO Yourui"’, ZHANG Bao—chen’, WANG Han-qingl
(1. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China; 2. Northwest

Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China)

Abstract: Object The contents and distribution of 19 mineral elements in Sailong bone and tiger
hone, which are the first—class national animal medicinal materials and the banned Chinese materia medicas
respectively, were analyzed and compared. Methods After the skeleton samples were reduced into ashes
or digested, 19 mineral elements were determined by atom absorption spectrometer (AAS), hydride gener—
ation atomic fluorescence spectrometry (HAFS), and catalytic wave oscillopolarograph (CWOP). Results
The contents of mineral elements were significantly different in the two kinds of animals” bone. By com-—
parison, the contents of 11 elements in Sailong bone were higher than those in tiger bone, and especially
the contents of Cu, Zn, Fe, Mn, Se, etc., which were essential for life activities, were much higher in
Sallong bone. However, the contents of Ca and P, the main components of skeleton, were higher in tiger
bone. Moreover, the distribution of mineral elements were not so average in the head bone, backbone, and
leg bone, the most mineral elements were the richest in head bone. However, the content distribution
trend of five macro—elements (Ca, P, Na, Mg, and K) was: leg bone > head bone > backbone. The
existing form of Caand P in the skeletons of Sailong and tiger was mainly Calo(P0O4)s(OH)2 Conclusion
The mineral element contents in the skeletons of Sailong and tiger bone have the comparability. It shows
that the contents of essential trace elements in Sailong bone are prior to those in tiger bone, significantly.
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Table 1 Analysis methods and instruments for elements determination in skeleton samples
180/ 80 Cu> Zn, Fe; M n, Co, Ni, Pb, Cd, K, Na,Cr
XDY- 1 As,Hg,Se
Jp- Mo
pH- S3B . F
721 P
EDT A Ca, Mg
2.1 2.3 4
2
2 19 2 19
, Table 2 Contents and differences of 19 kind of mineral
Cd , 18 elements in bone of Sailong and tiger
11 J(mg: k™) J(me ke )
.7 Cu, Zn, Ca® 15 15.28 # 1.260 19.85 + 0.400 P< 0.001
P’ 15 7.310+ 0.390 9.10 £ 0.210 p< 0.001
Fe,Mn, Cr, F, Se K* 15  0.505% 0.014  0.190x 0.076 P< 0.001
Na* 15 0.425+ 0.034 0.559+ 0.023 P< 0.001
’ Cu 1.75 ,Znl.88 ,Fe2.20 Mg 15 0.420% 0.057  0.381% 0.008 p< 0.050
,Mn1.57 ,Cr1.77 ,F 1.41 7Se 3.76 Cu 15 8.66 = 3.650 4.95 £ 0.820 P< 0.050
Zn 15 171.60 = 10.890 94.47 £ 5.380 P< 0.001
’ Fe 15 308.40 = 41.940 140.00 = 41.900 p< 0.001
[7.8] Mn 15 4.36 £ 1.170 2.78 + 0.240 P< 0.001
2
Co 15 0.223+ 0.052 0.355+ 0.035 P< 0.001
) Ni 15 0.183+ 0.025 0.223+ 0.021 P< 0.001
) 3 Cr 15 1.770+ 0.420 1.00 £ 0.130 p< 0.001
: ’ Mo 15 0.359+ 0.087 0.157+ 0.032 P< 0.001
19 13 , F 15 33.730% 3.630 23.93 £ 5.070 P< 0.001
Pb 15 3.120+ 0.490 9.29 £ 0.980 p< 0.001
Ca P K Na Cu Mo Pb  As 8 cd 15 0.344% 0.105  0.278+ 0.098 P< 0.050
As 15 1.220+ 0.680 4.71 £ 0.970 P< 0.001
’ Hg 15 0.264+ 0.024 0.047+ 0.011 p< 0.001
Zn,Cr,F,Cd, Hg 5 Se 15 0.169% 0.049  0.045% 0.002  P< 0.001
wE oy %

w* op

shows element contents are percent in unit
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Table 3 Correlations of mineral element M g> Na Ca> P>
2 2
in bone of Sailong and tiger Na> Mg> K 5
rt d ) (25. 87%) >
Ca* 13 Y= 0.243Y+ 16.15 0.7690  4.335 P< 0.001
p* 13 y=0.474y+ 5. 634 0.8803 6.691 p< 0.001 (24.5)> (22.54%); (30.72%) >
K* 13 y=5007x- 2382 0.9813 1839 p<0.001 (29. 73%) > (29. 18%)
Na* 13 Y= 0. 646X + 0.285 0.9763 16.27 P< 0.001 2 4
Mg* 13 Y=-0.064X+ 0.408 - 0.4574 1.854 P> 0.05 ’ ’
Cu 13 y=0.088x+ 4. 195 0.7127  3.663 p<0.01 ,
Zn 13 Y=- 0468+ 171.7 -0.9472 10.64 P< 0.001 Ca(P0+)6(OH)2 ,
Fe 13 Y=-0.060X+ 1586 —-0.0001 0.217 P> 0.05
Mn 13 Y= 0.084X + 2. 420 0.4088 1615 P> 0.05 CasH2(PO4)s - SH20
Co 13 y=0.283x+ 0.292 0.4240 1.688 p> 0.05 Ca3(PO4) 2 CaHPOs+- 2H-0
Ni 13 Y=-0175¥+ 0.255 - 0.2152 - 0.794 P> 0.05 Ca/P PO
Cr 13 Y=-0 191X+ 1.341 -0.5971 2.685 P< 0.05 ). 10] ’
Mo 13 ¥=0.331X+ 0.038 0.884 6.909 P< 0.001 Ca
F 13 y=- 1242+ 65.83 - 0.8887 6.92 p< 0.001 5
2
Pb 13 Y= 1.790X + 3. 701 0.898 7.443 P< 0.001
cd 13 Y=-0.814Y+0.558 - 0.8740 6487 P<0.001 Ca, P ’ Ca P
As 13 Y= 1.224Y+ 3.221 0.8603  6.083 P< 0.001
., 13 y=-0.328y+0 134 -0.7034 - 3.569 p< 0.01
He y v P Caio(PO4) o( OH)2 2. 156 CasHz( PO4)6-
Se 13 ¥Y=-0.007¥+0.046 —0.1734 0.635 P> 0.05
i 5H20 1. 721; Ca3(PO4)2 1.941;
X Y %
X is Sailong bone, Y & tiger bone. “* ”Shows element contents are CaHPO+ 2H20 1.291 5
percent in unit Ca/P 2.102 2.196
2 o
, Cato(PO4)s(OH)?2 ,
o 2
Ca, P,K,Na, Mg 5
4 (n=5)
Table 4 Elements content in different parts of bone of Sailong and tiger (n= 5)
/(mg- kg™ ") /(mg- kg™ ")
Ca* 15.67 + 0. 10 14.46 + 0.08 16.89 + 0.08 19.47 + 0.07 19.13 + 0. 12 20.36 + 0.10
p* 7.44 + 0.05 6.80 + 0.06 7.69 + 0.05 9.04 + 0.05 8.88 + 0.06 9.36 + 0.04
K* 0. 516+ 0.003 0.513+ 0.003 0. 485+ 0.002 0.251+ 0.002 0.233+ 0.003 0.087+ 0.003
Na* 0. 472+ 0.004 0.360+ 0.007 0.396+ 0.003 0. 589+ 0.004 0. 552+ 0.004 0.535+ 0.002
Mg 0. 492+ 0. 004 0. 409+ 0. 005 0. 408+ 0. 004 0. 378+ 0.004 0. 388+ 0.008 0.376+ 0.005
Cu 17.73 + 0.62 4.32 £0.19 3.94 +0.15 5.73 + 0.12 5.24 + 0. 14 3.89 +0.15
Zn 158.8 +2.23 171.9 + 1.53 184.1 + 2.59 97.12 + 0.54 92.40 + 1.68 84.89 + 1.69
Fe 361.9 + 4.43 298.3 £ 5.54 264.9 £ 6.42 117.5 % 4.00 196.6 % 5.10 105.9 =+ 3.50
Mn 5.93 +0.23 3.67 +0.17 3.50 +0.16 2.93 + 0.16 2.50 + 0.13 2.92 + 0.06
Co 0.292+ 0.016 0.190+ 0.010 0. 188+ 0.015 0.376+ 0.017 0.312+ 0.008 0.376+ 0.021
Ni 0. 170+ 0.016 0.210+ 0.010 0. 170+ 0.023 0.248+ 0.008 0.216+ 0.009 0.206+ 0.011
Cr 1.27 + 0.06 2.24 +0.07 1.79 + 0.07 1.05 + 0.08 0.85 + 0.04 1.11 *0.09
Mo 0. 474+ 0.019 0.290+ 0.019 0.312+ 0.018 0. 194+ 0.005 0. 120+ 0.012 0. 158+ 0.008
F 29.34 + 1. 14 37.45 + 1.39 34.41 + 0.96 29.56 + 0.99 18.35 + 0.77 23.89 + 3.14
Pb 3.17 +0.21 2.55 +0.14 3.65 +0.16 9.33 + 0.25 8.15 + 0.19 10.40 + 0.32
Cd 0.206% 0.011 0.440% 0.010 0.386+ 0.027 0.378x= 0.004 0. 152+ 0. 008 0.304+ 0.009
As 1.64 + 0.11 1.72 £ 0.10 0.29 + 0.05 5.77 + 0.24 4.85 + 0. 14 3.51 £0.12
Hg 0. 286+ 0. 004 0.234+ 0.003 0.274+ 0.004 0. 047+ 0.002 0. 060+ 0. 003 0. 034+ 0.001
Se 0.218+ 0.02 0. 185+ 0. 003 0. 105+ 0. 004 0. 046+ 0.002 0. 044+ 0.001 0.046+ 0.001

Wik n

shows element contents
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Influence of producing area and plant age on oxymatrine content
in root of Sophora flavescens

LI Hong—minl, HUANG Ren—quanz, HAO Jian—guol, JIA Jing—fenl*

(1. College of Life Science, Northwest University, Xian 710069, China; 2. Tiancheng Drug and
Pharm aceutical Division, Xi‘an High T ech Industries Co., Xian 710075, China)

Abstract: Object The influence of producing area and plant age on oxymatrine levels in the dried
root of Sophora flavescens Ait. has been investigated to provide useful information to optimize the areas for
mass scale propagation, proper management and species conservation. Methods The oxymatrine was
quantified by HPLC and various statistical treatments were carried out following SPSS 9.0 and Microsoft
Excel. Results T he oxymatrine concentrations in the root samples collected from 17 provinces and regions
differed from 0.494% to 4.127% and the maximum oxymatrine content ( 3.493%) was recorded in the
root sample collected from Heilongjiang Province. Analysis of variance indicates a highly significant differ—
ence in the oxymatrine content of roots collected from different provinces, and the samples from the cold
arid northern highatitude areas had higher oxymatrine than those from warm humid southern low Hatitude
areas in the mainland China. Plant age is positively related to the total root biomass and oxymatrine con—
tent. Conclusion T he oxymatrine content in the roots of S. flavescens is quite different between different
areas and plant ages. The S. flavescens growing in the cold arid northern highdatitude areas had higher
oxymatrine concentration.
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