The Japanese Soci ety of Pharnmacognosy

Natural Medicines 51(3), 224-230 (1997)

EROEREZHHE (F138) "

BAEXBECEIEEDIDEBBRSORE (D7)
EY A EE-MRI BHEEEOEZHE L TOEWMS

= B % ikv4 0k B OB &4 0 B m B
K H 2 ¥ Kk R b
CRRIEFIAE, *FULFETERASH

Inorganic Chemical Approaches to Pharmacognosy. XIII"
X-Ray Fluorescence Spectrometric Studies on the Inorganic
Constituents of Crude Drugs (7)

High Manganese Content Crude Drugs—Its Usefulness as Oral MRI
Contrast Materials

YosHIKI MINO,* ¢ RikA KoNDOU,? KATUKI YAMADA,?
ToyvoNorR1 TAKEDA®? and MAMORU NAGASAWA®

¢ Osaka University of Pharmaceutical Sciences, 4-20-1 Nasahara,
Takatsuki, Osaka 569-11, Japan
® Sakai Chemical Industry Co., Ltd., 1-1330, Matsugaoka,
Nakamachi, Kawachinagano, Osaka 586, Japan

(Received July 24, 1996)

Several kinds of crude drugs were analyzed for their Mn contents to find high Mn-content crude
drugs which might be used as a MRI contrast material, by using energy-dispersive X-ray
fluorescence spectrometry. The results may be summarized as follows: (1) Cinnamomi Cortex,
Caryophylli Flos, and several crude drugs from the Zingiberaceae family contained Mn at high
levels. Their Mn contents, however, varied considerably from sample to sample. (2) Mn contents
above 1,000 ppm were found in stomachics, Kaempferiae Rhizoma (3 of 7 samples tested),
Caryophylli Flos (4 of 20 samples), or Cinnamomi Cortex (kannan) (1 of 17 samples). Water-
extracts of these specimens had a strong 7 (spin-lattice relaxation time)-reducing effect. (3)
Those crude drugs containing more than 1,000 ppm Mn can be detected by X-ray fluorescence
spectrometry. Water-extracts of such high Mn-content crude drugs should be proved useful to be as
an oral contrast material in MRI.

Keywords——MRI ; contrast material ; crude drug ; Cinnamomi Cortex ; Caryophylli Flos ; Zingi-
beraceae ; Mn content ; Kaempferiae Rhizoma
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Fig. 1. Relationship between 7; and Mn Concentration

(ppm)* of Water Extract Solutions from Crude
Drugs

A, Galla Rhois; B, Phellodendri Cortex; C,
Cinnamomi Cortex; D, Coptidis Rhizoma; E,
Cardamomi Fructus; F, Theae Folium (green tea) ;
G, Theae Folium (black tea) ; H, Caryophylli
Flos. * Before adding D;O.
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TasLe I.  Analytical Results (ppm) for Several Crude Drugs Containing Mn at High Levels by X-Ray Fluores-

cence Spectrometry

Chinese cinnamon Vietnam Ceylon
Element LR R Al cinnamon cinnamon
(n=17) (n=12) (n=2) (n=5) (n=1)
P 840 (180) 0.14% (0.02%) 0.10% (0.07%) 0.18% (0.1%) 0.26%
S 970 (160) 0.13% (0.01%) 920 (40) 0.21% (0.04%) 0.24%
Cl 130 (50) 230 (50) 170 (40) 310 (110) 550
K 0.41% (0.10%) 0.68% (0.22%) 0.32% (0.14%) 0.87% (0.14%) 0.75%
Ca 0.69% (0.18%) 1.33% (0.06%) 0.92% (0.64%) 1.78% (1.2%) 2.3%
Ti 44 (11) 48 (17) 47 (20) 70 (25) 51
Mn 620 (160) 300 (80) 310 (110) 380 (150) 100
Fe 140 (70) 40 (5) 86 (45) 100 (30) 41
Cu 8 (1) 9 (6) 8 (1) 8 (1) 12
Zn 9 (5) 5 (0) 4 (0) 7 (5) 14
Br 15 (15) 27 (20) 2 (1) 3 (2 1
Rb 47 (17) 70 (25) 26 (13) 33 (3) 31
Sr 42 (10) 80 (20) 35 (1) 90 (80) 120
Caryophylli Zingiberis Zingiberis Zedoariae Kaempferiae
Element Flos Rhizoma Siccatum Rhizoma Rhizoma Rhizoma
(n=19) (n=11) (n=8) (n=11) (n=17)
P 650 (220) 210 (120) 200 (50) 660 (210) 600 (900)
S 890 (230) 0.34% (0.06%) 0.28% (0.17%) 0.13% (0.08%) 0.16% (0.11%)
Cl 0.15% (0.02%) 160 (90) 380 (130) 340 (230) 500 (200)
K 1.40% (0.13%)  1.41% (0.32%) 1.64% (0.56%) 1.25% (0.21%) 1.32% (0.34%)
Ca 0.72% (0.08%) 960 (220) 0.12% (0.05%) 0.14% (0.06%) 0.14% (0.03%)
Ti 11 (5) 6 (3) 28 (15) 24 (10) 82 (70)
Mn 770 (270) 190 (90) 350 (250) 480 (270) 650 (480)
Fe 65 (45) 63 (15) 370 (190) 230 (85) 0.10% (0.08%)
Cu 6 (1 9 (1) 6 (2) 7 (3) 6 (1)
Zn 5 (3) 12 (7) 40 (33) 95 (50) 53 (6)
Br 8 (6) 3 (3) 42 (38) 16 (23) 85 (85)
Rb 73 (26) 6 (2) 50 (53) 19 (21) 43 (6)
Sr 48 (22) 7 (2) 7 (5) 6 (2) 7 (2)
Amomi Alpiniae Oxyphyllae Akebiae « ”
Element Semen Fructus Caulis KEJ:l:aZla)S a
(n=10) (n=2) (n=2)
P 310 (84) 280 (40) 0.39% (0.07%) ND
S 750 (230) 970 (190) 0.18% (0.01%) 0.13%
Cl 780 (240) 0.19% (0.12%) 400 (20) 870
K 2.3% (0.36%) 2.46% (0.08%) 0.45% (0.08%) 0.59%
Ca 0.20% (0.02%) 0.22% (0.04%) 4.5% (1.0%) 0.57%
Ti 11 (4) 10 (5) 41 (11) 24
Mn 410 (80) 390 (100) 450 (90) 240
Fe 130 (36) 100 (30) 55 (20) 220
Cu 13 (1) 8 (1) 32 (2) 18
Zn 78 (8) 36 (2) 4 (1) 43
Br 9 (13) 80 (60) 20 (30) 4
Rb 38 (15) 64 (14) 10 (1) 8
Sr 19 (6) 22 (8) 390 (80) 47

n is the number of samples. Standard deviations are given in parentheses. ND : not detected.
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Taste II. Mn Concentration (ppm) in Crude Drugs and Their Water-Soluble Fractions

Material Mn (ppm) Elution Material Mn (ppm) Elution

Origin  Extract® ratio (%) Origin Extract® ratio (%)

Cinnamomi Cortex (n=27) Caryophylli Flos (n=19)

IR (n=17) (1) 0.11% 450 41
(1) 520 50 10 (2) 910 370 41
(2) 460 47 10 (3) 650 300 46
(3) 910 89 10 (4) 770 330 43
(4) 530 52 10 (5) 880 340 39
(5) 490 24 5 (6) 890 430 48
(6) 550 55 10 (7) 750 330 44
(7) 650 59 9 (Zanzibar)

(8) 650 96 15 (8) 660 280 42
(9) 550 45 8 (9) 0.10% 430 42
(10) 590 44 7 (Zanzibar, Singapore)

() (10) 0.11% 450 42
(11) 790 90 11 (11) 880 400 45
(12) 650 78 12 (12) 0.11% 460 43
(13) 620 55 9 (13) 790 340 43
(14) 0.10% 158 16 (14) 710 330 46
(15) 510 57 11 (15) 710 360 51
(16) 750 76 10 (16) 70 26 37
([EPH) a7 250 96 38
an 360 39 1 (18) 880 410 47

REERE (n=2) (Madagascar, Hong Kong)

(1) 240 15 6 (19) 480 250 52
(2) 350 60 17 Zingiberis Rhizoma (n=11)
Vietonam cinnamon (z=5) (&M)
(1) 310 32 10 (1) 240 110 46
(2) 260 32 12 (2) 140 57 41
(3) 320 34 11 (3) 53 20 38
(4) 660 88 13 (4) 260 160 62
(5) 350 36 10 (5) 140 80 57

il (EW) (n=2) (E®)

(1) 230 29 13 (6) 310 140 45

(2) 390 47 12 (7) 310 150 48
Ceylon cinnamon (z=1)

(1) 100 14 14

n is the number of samples. The sample numbers are given in parentheses.
8 The values are calculated as Mn concentration of the crude drug.
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Tasie II.  (continued)
Material Mn (ppm) Elution Material Mn (ppm) Elution
Origin  Extract® ratio (%) Origin  Extract®  ratio (%)
Zingiberis Rhizoma Kaempferiae Rhizoma (n=7)
(=) (=78)
(8) 140 80 57 (1) 340 54 16
(9) 100 59 59 (2) 340 147 43
10) 120 59 49 (3) 210 62 30
(11) 250 150 60 (4) 190 82 43
Zingiberis Siccatum Rhizoma (5) 0.10% 260 26
(EE) (n=8) (=)
(1) 250 140 56 (6) 0.12% 580 48
(2) 790 420 53 (7) 0.13% 470 36
(3) 690 380 55 Amomi Semen (#=10)
(4) 120 72 60 (Thailand)
(5) 190 100 53 (1) 450 220 49
(6) 380 280 74 (2) 550 150 33
(7) 260 150 58 (3) 330 150 45
(8) 120 51 43 (4) 380 170 45
Zedoariae Rhizoma (n=11) (5) 390 180 46
([=78) (6) 320 120 38
(1) 210 37 18 (7) 380 200 53
(2) 190 47 25 (8) 370 190 51
(3) 530 85 16 (9) 550 270 49
(4) 520 69 13 (Vietnam)
(5) 860 280 33 (10) 380 95 25
(6) 750 180 24 Alpiniae Oxyphyllae Fructus (= 2)
(o) (1) 320 160 50
(7) 700 87 12 (EE)
(8) 350 41 12 (2) 450 210 47
(Hong Kong) Akebiae Caulis (z=2)
(9) 17 2 12 (1) 510 100 20
(FEEHH) (2) 380 85 22
(10) 750 126 17 “Kumazasa” (f1) (n=1)
(EREHH) 240 140 58
(1) 350 38 11
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Fig. 2. Mn Concentration in Crude Drugs and Their Water-Soluble Fractions
O, Crude drug powder ; @, water-soluble fraction. In Cinnamomi cortex, O, [, 4, V,
and O reveal “IEEgHERE,” “E®EE,” Vietnam Cinnamon, “#i#,” and Ceylon
cinnamon, respectively, and their closed symbols indicate the corresponding water-sol-
uble fractions. * The sample was used for 7, measurement.

Taste III. 7, Value and Mn Concentration of Extract from High-Mn Content
Crude Drugs (Highest Mn Content Sample for Each Kind of Crude

Drug)

Crude d Mn concentration (ppm) T

rude crug Origin  Extract®  Sample soln.” (s)
Kaempferiae Rhizoma

J5# (6) 0.12% 580 58 1.0
Caryophylli Flos

Zanzibar, Singapore (12) 0.11% 420 42 1.5
Zingiberis Siccatum Rhizoma

R (2) 760 270 27 2.0
Zingiberis Rhizoma

M (4) 260 150 15 3.0
Cinnamomi Cortex

=R (14) 0.10% 58 6 4.1

(0.01 M HCI ext®) 0.10% 240 24 1.2

(0.1 M HCI ext®) 0.10% 270 27 1.2
20 ppm Mn standard 2.2

® The values are calculated as Mn concentration of the crude drug.

» Before adding D,O.

9 The extraction with d-HCl was performed on the residue after water-
extraction.
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