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FxlIHEOFER S 7Y FLY F KT HE S 7 r—F A8tk (MAD) Z{ERK
L7 UFNANYF U OGHaNTEEREL L, 2=—7 TEY a7 ARYEGEE LT, —
AR TRy TA L 7EERBE L. OO EERE LT, HEOH LW HKEE
ELTHEZXIANY Y ADO NTRERZ M ESE5Z 2B A L. HEDOZ L—
R=X 225 ET % & EtOAC B ICIEMEN R LTc. K7 T 7 v a v a2 Uay
N T HATHRL, AVE/)RXFLEAV VI A4)FUBIEEARKE U CHEBERE L,
WHE DN TIERIEEZHE L. SO TFEMATE-ICRLVE ) XF o, AV
VI AVF U E2ZNENIRMUENEBEMEBI CBIE LT L ZABTFRICIVIAEN, &
HRARA MARSCHAE =AML TWDZEEZALNI L. AV V7 A4 UF
FERNO LT 2 =LA T 22 EBHALNTR->TEY, "OIhar FIT7%
L CHROER 215 T2 2 EBRHL N> TWDEDT, A VU7 A4 )FR
FIVE ) RTF AT FHICED A ENRE T OEB 2155832 O & HERI L7z,

Abstract

We prepared monoclonal antibodies MAbs against glycyrrhizin and liquiritin and set up their
ELISAs as a rapid analysis. Furthermore, the eastern blotting was succeeded by using MAD as a
unique and visual staining methodology. We further found that the licorice crude extract gave
activation for the in vitro fertilization of mice. From the most active EtOAc fraction two active
components, hormononetin and isoliquiritigenin were determined. Since hormononetin and
isoliquiritigenin can be incorporated into the sperm, it is suggested that they can activate the

movement of cells via mitochondrian resulting in accelerating activation of sperm.
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Abstract

Glycyrrhizae Radix is one of the most widely used crude drugs within Japan, and the domestic

cultivation of its source plant, Glycyrrhiza uralensis Fisch. ex DC., is becoming more important.

As with other agricultural products, convenient and effective weed control is crucial for healthy

growth and development of G. uralensis. In this study, mechanical weeding was carried out

during the first year of cultivation of G. uralensis, and its weeding efficiency and effect on the

harvested root and stolon were examined. A conventional inter-row cultivator that is commonly

used in agriculture, and another cultivator with torsion weeders, which is efficient for both

between- and in-row weed control, were tested for seven weeks. The results showed that

mechanical weed management is beneficial in the cultivation of G. uralensis, and that it has no

adverse effect on the harvest volume or the content of the indicator ingredient, glycyrrhizic acid,

in the harvested root.
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The effects of herbicides Pendimethalin and Clethodim on the agrochemical residues and
glycyrrhizic acid contents in the harvest of cultivated Glycyrrhiza uralensis
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0.008ppm, fH&EMLFLX (600mL/10a) 7% 0.015ppm T o7z, X T 4 A X U v OFEHE
EARBFFEE L OBIRIT LA O R OFEHEALERIX 3 0.02ppm & 0@ VW ME T d - 7273,
Z DR IIRIEFROBBIUENABEITHD T D52 ERH LN ol vk, 7L
YA, 3 EROFRS TITEELELX (75mL/10a) F L OE &KX (150mL/10a)
DOWTIHHHITEICEE Loz, THUOREAEIZ X 2K EITRD LT, 1K
W2 ) ORO AR EFITEAHX LUK OB TAESIRD LN, 2 oo
PR B A AL X THINAR D b Lz, S 512 3 FAEDRD VY FL U FUBsE
BITEAFX B L O ALEX Y 1.84~1.99% OFPHICH Y, ROV FLY FUmE
HEITHEANIEOEREZZ T N2 ERPL IR,

Abstract

In this study, we have investigated the effects of herbicide application on Glycyrrhiza

uralensis in cultivation, focusing on two herbicides with different modes of action, namely
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Pendimethalin and Clethodim, which are applied via soil- and foliage-treatment, respectively.
After three years of continuous treatment with these herbicides, the dry weights of roots and
stolons, agrochemical residues in the underground parts, and glycyrrhizic acid contents in the
roots were compared.

Agrochemical residue levels in the third year harvest were 0.008ppm for standard
Pendimethalin application (300mL/10a), which was within the uniform limit (0.01ppm), and
0.015ppm when the herbicide was applied in double dose (600mL/10a). Pendimethalin
residues in the first year harvest were relatively high, the standard application leading to
0.0Z2ppm. However, a statistically significant decrease in agrochemical residue levels was
observed during the course of the three-year study. By contrast, chemical residues were
undetectable after Clethodim application at standard (75mL/10a) and a double dose
(150mL/10a).

No harmful effect was observed in the growth of G. uralensis after Pendimethalin and
Clethodim applications: no statistically significant difference between herbicide-treated and
herbicide-free groups when root dry weights were compared. On the other hand, stolon dry
weights were higher in herbicide-treated groups, particularly in those of double-dose
Pendimethalin application. Furthermore, no significant difference was found in glycyrrhizic acid
contents in the roots of third year plants from all groups (within 1.84~1.99%), indicating that
the two herbicides do not affect the levels of glycyrrhizic acid.

Based on the above findings, we conclude that three-year standard applications of
Pendimethalin and Clethodim in G. uralensis cultivation can increase the harvest without

affecting glycyrrhizic acid contents, while conforming to the agrochemical residue limits.
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PEERAT B ¢ PRS- e - SRR A ST T S A
WERM L X —TCIRIFENTNWDL T TV H
V' (BEFRR, HAEKS 2710-66HK) Glycyrrhiza
uralensis Fisch. ex DC. & FHv 7.
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F1 BEASNCT 4 AZVEREZ L Y A% 3 ERENRE LT T 2 T H T KR

ER R
THI4 VUBLE s FAEME (ppm) HopgEE (%)
RUT A RABY HEALER S 61.3 = 5.59
300mL/10a  0.008 =+ 0.006 60.3 + 1.41
600mL/10a  0.015 % 0.001 60.6 + 5.02
VA fe S T 56.9 + 3.89
75mL/10a v {askcnc 62.1 + 1.70
150mL./10a [ ancac 63.8 * 5.66

(n=2, PRl VR A2
EB TR, 27 4 A% U H0.002ppm, 7 L k7 2730, 005ppm.

0.09 300mL/10a

0.08 g 600mL/10a
0.07
0.06 |
0.05
0.04
0.03
0.02
0.01

ROFA A L FEEB(E (ppm)

2
HIEEH (F)
1 BREFINUT 4 A& ) ad A LT T 2 ol RO SRR I O HER .

HEHT 1 3RBRIXIZoE 3 BE 1AL E L, M EERAPRER, H 2 00e LHERREDORE 2 h e v

EEpoEToratEle Lz (n=2).

FER X o it 1E Tukey-Kramer @ HSD Z W=, AL XFETORN > TWARWKEITH S

(p<0.05) (CH 7%,

£ 2 oEONEE NI REREVEIET 2 ERORE

K| H S5 Fn FfE pfiE
ALFR B 1 0. 000374 4. 30 0. 068
BT 1 0. 000685 7.87 0.021 *
% : p<0. 05
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#£3 BREANRT A AZV U FEREF 7V ML SERMEHLE LTIV D Y TORBIPA ha o

H P
FEHIA4 AR N T Oz E R (g/plant)
R (A) A hm v (B)  HIFHEL(A+B)
I ALER 37 24.1 a 56.7 b 80.8 b
NRUF 4 AZY Y 300mL/10a 18 21.4 a 73.9ab  94.1 ab
600mL/10a 25 32.8 a 90.7a  123.5 a
VAR 75mL/10a 19 29.6 a 84.4 ab  114.0 ab
150mL/10a 21 25.5 a 70.1ab  95.7 ab
CEHE)

AR X O Helge i3 Tukey—Kramer OHSD A A=, [7] UL TORDN - TWRVKMEITH &

(p<0.05) (Z¥72 2.
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W

.
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Studies on cultivation of Medicinal Plants using Tubes 2
For practical cultivation of Experimental Growing in Tubes of Glycyrrhiza uralensis 1

ARb BEE, &S, PR RIS, R JURER

B H A LR A S R F ST
T740-0602 (L 1 VA5 [E T AARET AAR275

Akinobu Sueoka*, Tatsufumi Yoshioka, Tomofumi Nomura, and Genjiro Kusano
Research Laboratory for Medicinal Plant Resources, Shinnihonseiyaku Co.,Ltd., Hongo 275,
Hongo-machi, Iwakuni city, Yamaguchi Pref. 740-0602 Japan

ZfTHE 201749 H 26 A

2 K

v 7 V71> 7 Glyeyrrhiza uralensis Fisch. (= A Bl OfF 24 5 sBkts 2 10 4E#
TV, EREHZN2MRAEZER- L0 T, Z0RBERET S, SRIMETHZ L%
1. 3R, 2. o AVHREAROREE L X ORBRERE AR LoBIR, 3. £
THRE L ZERERE, 4. EHEEOKAKER, 5. HAREFENER, 6. ErIlk
FLAERIE G OUNHERS OV, 7. ERRIEKS LU L, 8. Ju— Rk
BSOFHE, 9. B U ORRITH T DO T OB OV THIZE L 72 o
TThs.

Abstract

We have cultivated experimentally Glycyrrhiza uralensis Fisch. (Leguminosae) using tubes in
greenhouses for 10 years to accumulate many kinds of knowledges on medicinal plant crops.
Following contents such as germination test (1),cultivation of Mongolian derived seedlings and
selection of soils for experimental growing in tubes (2), putting soil in tubes and keeping the tubes
vertically (3), water management after planting (4),preventing damages due to pathogenic
microorganisms, insects, and others (5), harvest and evaluation of Mongolian derived seedling
cultivar (6), selection of excellent kinds and methods for increasing them(7) , evaluation of clone
seedlings cultivation (8) ,effect of the aperture of the roots (9) are reported.
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D& D EoRA BE, 80 &80 Bz
i, 2HMEORVIREY TA2THE L, GL &
O EDRE ZIT- T,

-
—

BRPIUEE (I-1~9)
M—1. HIFAER

HIA X —VUNERBR LTI IV IfET
%, BRHICEWAKLTESA, Bx BIZITHEE
R L7z (BE 2). LILARLRBRT LM 1T
Lipl, EOXYH I~4RIRRE (£2) ThY, |
KLUV 1 7 A% ZDEEDORIET
otz A FaX—F— - N7 ADLKTIEE
T EV ALY, RBRXBITIEITXLY VX T
HT@EL RbERN A b, £l hb—n
FERE L 725 DIZHOW T H A IFRITE L 20~30% &
Rotz. ZORRENSHETOREREN EIED

T2OIZiE, T 2K SE09 <3 D AL
VETHDHLEEZLNT

VT NT Y TR OFEF B OV T 4
MEtE&nTEe® D, 22T, FE DL, WAT
BUEN SRR TE T 3 A G IR Je e o 7 —
EN DRy

bl & CY D) 2 & B,




(SATAKE v~ v 7 V) #HEHL, FEEIEE
OUF B R AR & 3 A T

16155 L, v 5 AR AN, [
Hd g 2 [JR3E] T 3~4 L, “hz 2
[l 0 I U 7=, LR A D FE- % 200 )XV L—
WL RRE LR, BHE 34 0L 912 90%LL
BFIE LT, ROELOFE 7% %5 A WAL L
AT, RIELERDSTEFEAITHONT, FEED
R A2 32 &, IIFeRIRFE L

#£2 RHRBEER (B I HRRET)

FERIX HFH

A FarRE—R BiE2 0 & |#BE3A &

ZEBK 1 1

AR L2 50ppm

S5 TA 10045

2 2
1 1
SO TAF1,0004% 1 1

E=-—JL/\DZRH

ZBK

ALY 50ppm

SO TAR1004E

_ ===
=N =

S5 TA1,00015

0—2. EXJIVAHEREEROBIES LUCHHIER
BRARE L DFER

3 A AN FRE AR AR TR Lo %
YH~1 BIFEWAKkESE, BOALEE % 114 3
KL D L O L. HIFIX 4 BN DIAE -
TR, —HICHETDHZ LTS, BEREIT
TYRBRONT.. BENRLONR Do T EETIC
X, FELBRE RO 28 Lo, AL
FDFRFARFNRCFHEIFERBOJRK & LCiE, s
DAF53E « 8 LDOKIE - T ANDKIREDN
ZEZ2oNlz. R LIEANAT ARNTOE/L b L—a
DOIFFERBRTIX, 90% L EDORIERTH-7=Z &
o, FBIARROFRITHERE T ANOKIR, %

ICRIROIR S 3 RA & b,

BAE ORIEFR~DOBAEIC OV TIX 4 AW
TV, 1A 3 Az L Uiz, W oBIT, 155%
RFINIEENLEREICE D E SO TV DR
O EAHOBETIIMET D 0ED 7L, ¥
HMAEBLRIFThoT-Z L0, EEEETITEL
WG D HESEL VD SR L. B
ZEI AT AWNIRED J0CEEZ D728, HERIBHT
%D 7 AAEI~9 AHAICIE, R 30~40% O

FEMADTNAT AZTEN, NT AN 2 7 TR fF
F7-ER T 7 & LT 5BCRE, NT AN
DERBETFLZenTE (K3, LarLian
b, BV UIXHREEFICLGTESTHY,
NWxwTHIETNENFDTLHZENEBEZLLND

720, N ANTOEEEN V72T i+ 4
DBET IR,
ERE X Tk, BRIZERTIERET D0, Bo k-

WHTORR DI, —J, BAEH OB TIX
RIT EECTHARIZ I, EREnBER L.
2 AR, @w%@fizﬂTﬁﬁ%%ﬁ%%
W, KR <ﬁé&ﬁ WAEFITEEY, 5 AT
fI~6 AICAEBRM L e o7z,

%@%i EIRZIBICR D ICHoh, #i EEod
BiIfEIEL, 2 FARITENMEOIL - BET DA
EH B ORENELS AN R b7,

F 2 AVHKFEEKROXIT, BN TR M
R Lo, BELREMTIIAERTRNZ R L
L, ZOTDEKOINHEARLCARI & % bl L
LKA 1T -7, IR LSRR A2 11 A 12
2R AEEBED 12 AlTiTo T2, 2 OREE,
DOEIICEL LT, MORERRA LT,
BNEL D I L ERTE (K3 4. T
F ANV REAOEDNEANMETIE AR < BRI
BTV Z AT THY, FEHREIIENGD, HER
BROTHFZ ISR K2 B2 LR
5. Flo, NTAB TEHMONT R LAY ED

Lo TNDIENGND. ZDOZEND, ¥
WAFBIIIRERNOREENEE L 250, FTF
NSRBI TBIIAT 2D HEN K E < BB
HHDEEZ LN,

ZDT, 3T AT EITOE LTz,
ZORERNE 5 THDHN, TNENOHEA OKIE
R EmEZ R L TERY, FHIRERETIENG
D LA LT-., ZEEREDWE L 72> TWHEH
ELTUE, oYy UREBEUENIN— T AL
THY, ZOROWRIELEESNER LI LZE
ZHN5.

£ 4 OFEFRS, No.3+-No.5-No.7 DE;+%
1R L, BEBICIE Nobs DR a2 ot
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3 8 AICBITDH T AC DREEL

28

Al o

o —— BT
—— EEEEE

P AT

&,
o
b
F£3 FaXEREIC L DRINEDE (&2 VR EA 1 FRE: )
80cm [ 50cm
kR | BE 1B 0F (mm) B 4 -] I#E (cm) 1B 1F (mm) 33
— — cm - = BE
Cm) | (em) | x| % By | ok HE ()
74.5 16.70 7.92 1 56.6| 49.5 12.32 524 2 20.7
0 66.0 14.37 9.65) 1 38.8] 355 15.07 14.55] 1 35.6
72.5 19.40 8.85] 2 438 420 11.74 8.33 1 16.1
69.0 13.10 4.68 1 32.5| 475 10.82 3.40] 1 13.1
Ave. 70.5 15.89 7.78 42.9| 43.6 12.49 7.88 21.4
68.0 21.70 7.24] 1 88.8] 46.0 13.74 949 1 28.3
10 65.0 20.17 13.28] 1 68.5 535 17.94 7.55[ 1 325
69.0 17.81 10.06] 1 95.9] 450 12.30 8.28[ 1 40.7
68.0 19.36 1342 1 67.8] 425 13.58 6.95[ 1 27.2
Ave. 67.5 19.76 11.00 80.3| 46.8 14.39 8.07 32.2
72.0 16.44 11.96] 1 78.3] 38.0 16.74 11.36] 2 50.0
71.0 16.78 12.59] 1 729 435 21.85 11.93] 1 64.2
20 66.0 23.55 14.38] 1 113.7] 335 16.92 16.53| 1 40.2
77.0 22.58 9.14f 3 131.4] 33.0 16.97 20.87 1 64.1
72.0 14.80 11.04] 1 63.1] 40.0 13.62 10.34] 1 33.8
Ave. 71.6 18.83 11.82 91.9| 37.6 17.22 14.21 50.5
F4 HEE TR W BRE L - WEERNEIC X A EBINEDO R (B2 SV RTEE 2 )
AR EE [ EME |+ No. 1 | 2 | 3 | 4 | s | 6 [ 7 | 8 [ 9o [ 10 Ave.
P TS 8 | & | 8 [ o | 8 [ & | o [ 7 [ 9o | o
11 Y IR () RAIE
IRFE) 9 9 9 8 9 9 9 9 9 9
50cm| 100 e wEE | 944 771 1000 | 1000 | 1000 271 72.2 77.1 771 555 | 783219
20um | BEBCE) 9 9 9 9 9 9 9 7 9 9
A 1ELYIER | 500 771 1222 116.6 111.1 555 72.2 785 1277 833 |895+265
oem IHEB ) 18 18 18 18 17 18 17 18 18 18
TELYIEGR | 97.2 916 150.0 100.0 155.8 61.1 164.7 972 111.1 138.8  [116.8:£320
s0om | 1oom | REHE 18 18 18 18 17 18 18 18 18 18
TELYIRER | 122.2 136.1 2055 122.2 1735 97.2 163.8 133.3 1277 1333 [1415+295
soom |_RHECE) 18 18 18 18 17 17 17 18 16 18
TELYIRER | 1194 1277 233.3 172.2 211.7 97.0 214.7 166.6 1437 1833 [167.0+427
oem IR 9 9 8 8 7 9 8 7 7 7
TELYIREGR | 172.2 183.3 250.0 181.2 221.4 111.1 200.0 185.7 207.1 1928 [1905+34.2
IRFER(E) 9 9 7 9 3 9 9 9 8 9
B (80cm| 100m o mae | 2055 250 264.2 300.0 325.0 150.0 3277 2444 | 2937 2111 |257.2£54.1
20um | BEBCE) 9 9 9 9 9 7 8 9 9 9
1ELYIRER | 361.1 211.1 4333 4833 4388 292.8 4125 277.7 322.2 266.6  |349.9+84.9
oem IRFER(E) 9 9 9 9 9 8 8 9 9 9
1B4YIRE®E | 1555 1500 1555 150.0 166.6 125.0 156.2 1555 161.1 1722 |1548=11.9
soon | 10om | REEGE 9 7 9 9 9 9 7 3 9 9
1EHYIEGR) | 166.6 235.7 200.0 183.3 155.5 1717 164.2 162.5 172.2 1833 [180.1+222
soom | SEBCE) 7 9 8 8 7 8 9 3 7 8
c 1BLYIRER | 157.1 200.0 1937 206.2 185.7 200.0 2055 1875 2071 206.2 |194.9%14.6
oem IR 18 17 17 18 17 17 18 18 18 18
1ELYIEE | 1583 1411 102.9 100.0 200.0 64.7 805 108.3 88.8 1555 [120.040.0
goon | 10om | REEE 17 17 17 18 17 18 18 18 16 18
1BLYIRER | 1029 152.9 147.0 138.8 150.0 147.2 136.1 131.2 1805 |143.0=19.4
S TS 18 16 16 18 13 18 17 17 18 16
1ELYIREE | 1638 1437 202.7 175.0 200.0 166.6 197.0 182.3 171.7 184.3 |179.3=17.4
ERBRIEBOFEHINE(g) |151.9+70.0/155.6+52.7|197.2+82.3[180.6+98.7[199.7+84.3[125.1-69.4|184.2-90.1|156.7+56.1|167.8+68.5[167.6 +51.1

* FEOARE ARG « A hm - MR A ETe




£5 BT A HIESPORIR
SFEE | pH(H20) EC(1:5) [Fre-7iemsk| HERAIERR | AMEVEL | KIMMME | REEKR | MEELT |RB|EVLY| MG | MRREE | mGRES | RYR
mS/cm mg/100g mg/100g mg/100g mg/100g mg/100g mg/100g ppm ppm ppm ppm ppm
BHEfE 6.0~6.5 [0.10~0.30| 0.3~1.5 0.7~3.5 20~60 15~40 200~400 35~70 7.0~20.0 [15.0~100.0 1.0~3.5 ]10.0~40.0| 0.7~25
NIRASIHTE 6.81 2.360 0.61 95.63 79.1 52.0 835.2 122.3 3.54 15.69 0.65 8.50 0.49
NIRBAHTE 6.96 2.630 0.51 102.12 141.5 101.5 1050.0 170.9 2.73 11.14 0.73 9.43 1.66
NIRCHIHTIE 7.29 2.450 0.50 77.35 105.8 89.3 749.0 102.6 3.87 5.80 0.65 9.98 1.08

I-3. BERELLTELFEFRE

HEER OREITIT, BHEASA T LI x
NEfERL, MoBINIXBEOERBEZFIH L
2. ZOFHEBXOBEEORBRIZOWTIE, "iE
ERBRONETH 72 0BMT 5. HIER 2L E
(LS EHTDITIERER DR E 725X EHICT
LMENDHD. T2EL, HOKMERERTWS R E
NIALHOEIC L > TiE, ¥FLLEBICT S
VTS, F58I0 Lo TUIMEES T E
LThHbRV. ELICREICEY, ZEtixzE
boTL B0, ESICAbEIa LT
LRV, FRREWEESHEOMEITNE L 72D,

I—4. EHEEDEKEE

TV R ICBAE L TR Y, AT
WA EZ NS, BEHRICEES TR
HaIni@ g TkY, ki CliF=E
WMELTHEORTEL SN TWD. LnLaid,
T RHEREAL L T AIFRITEN LD,
T WAL MTES WV Bz, 20l
W, ABEOHICOWTIE, MRS TE LK
TR LTS, FEEEA ML T B,
MARIERE OB DO 7=, B EEKERE (Yo h—
7) HREL, WBBE TSRS S E ToMEK
EAToTc. 0%, WBIETFOLE~ R L T,
DIXfE EE2 5 OEAKITITHEI Y, BN LEOR
R REZ RO L H T LT,

T ORER, RIS 72 <, FBIATR ) & HH
AR OV BOR O IZ AR R L, MRS IES
Wb D Lol EERIS, ~NTASMNIERE
L7-fa CHES L2 b O1E, HROFIEMIR A% <
Aoz, PR 23D Ze WIFRIR DR & 72 5
LT, INHERDOTEERHEIEENES LR,
EEMERRE LS SEZEESNT. £z, ZOMOF A
LTI, HERRREE RO Z & THEMFERES LT
HIRBIEIZ L DA SN o7z,

I—-5. "REERRR

TT7I7AVIIBBLETHINAEFTHMAZ®EL
T, THEI o~ E0RY v 72T 5 A~T7 A
2, WAL T A~9 AICHAELR. F£i2, Pl
M6 H~, vy a)Frro 3138 A~I4EMN
Hehi-.

77T L OBBRICITHEERICEAOH 5T
7oA (B4 ks < A) 0 BT Al (Rafng /3 —
Z Ly 7 KFIAD, A LA T U s (FE4
FL— NEAD, IE#EZ Y'Y K (a4 3
YU RANVHAD BB L. TORER, SR
BILOax hmicENT-A VA VBTN U AR
FITFHL TV 5.

NHEZNZONWTIEA AT Fgins A AU 7.
TTN) RTur LS a—)LE ) EiBT A
TN a4 TH Y Xy TFHAD B
HhhEICR LTl BT Al (Bdd4 0 h7e— CT
KFIFN = X7 4 Ly 7 AKRFFIZR L) ZEHAL,
aF U7 T LTE, MELS A - FL— MERA
A LBBR LT,

7217 L, EROFEANZOWTITREENEH NS
DO, MBELEDHEFERORMEEIEZREIT L7
EWHBNCERT 2 b DNRE. FD8, ER
PEREES , SRFNIDS 2310 6 20 0 AR 2h 1 L 4
V. AT EICEBAA AR RS R ITIE e 5T
57 B e BT R Z V.

REIZOWTIE, WmOEERZEETDHZ N
%<, Bl ERFERE Rbh RSB SE
T 5. EMBOABTHMEFTIE, WELD EEbR
DFGFILZ < 2 O D, KRR LARE 2R oT D
ZIZAEDRBELENLD ONE LN, #EF,
RN EBRRELTEH, KEERHND Z &
I CchHhoT.

HEEFHBRIZOWTIE, EMATTHIVE, EFED
BRECAIZ — B AR TH DAY, BRI
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O, EHRIRRESSLE L 2D AHERKR
AN

BURTIE, AR RENZITENT D,
BT L7 BREEOBIE « 3l Lo R FatEs 2 &
PRz LENSELM—DHETHL EED
ns.

I—6. > JIVAERFERKERDINE S L UFH
9H 4 BIZ, ROAFIRELHRT 5720, 5~
6y HHIEB W7 1 F4AKEH P72, BE 5
DL HIT 80cm fETIE, MIFH FETHELTWH
5 H OO, 50em & TR AR
JEX (BE 6) LTuW=. 11 A DO Tix 80cm
AR EE & b e 23 IR U AR OAR & 72> T
7. F£77 2 FEKICOWTIE, BED 11 H~12
AICIHE L7223, BRI RE <IERL, HIZHE T~
AR BIERLTEY, FEFELVEIMY
TWBHLOLEALNT. Zhe 14 -2 4
ERRIZOWTENREN GL GBEZHE L. 1 F
Fbs il O AR & DRSS T E LR R,
1AM TIEFOEL Y LT GL &R <
RAHEMEERTE L0000 (E6), HBaELNns

#6 7 UFNYF TR R
(B o TV HREA 1AERRES )

No [EE3 TVFNFUEEE = (%) No [GE3 TYFNFUERE & (%)
_| (cm) i) 4 il ~ | (em) B b
1 0.65 0.46 12 2.08 1.89
2 1.04 0.79 13 0.89 0.58
3 0.79 0.78 14 1.69 1.03
4 80 0.88 0.52 15 1.20 1.12
5 0.48 0.40 16 1.43 1.16
6 0.97 0.88 17 | 50 0.85 0.81
7 0.64 0.48 18 0.30 0.21
Ave. 0.78+0.19 | 062+0.18 | 19 1.77 1.49
8 2.27 1.86 20 0.90 0.67
9 50 1.57 1.26 21 0.62 0.54
10 0.75 0.51 22 0.80 0.56
11 0.96 0.87 Ave. 1.21+0.55 | 0.97+0.48

HIE U7z 1 4ERISS 22 #RoW, RGREETH D
25% 2D b DT -T2, 2 FARICONWT
1%, 80 cmds K TF 50 emfEHIE AR, MR A EHEH]
2K e /hod 3 BEBEIZ oy T E 2 AT o T R (3R
7-3%8), 80 cnfdi TIE, GL G EDFHMICHEITR
N7 DD, 50 enfd TITHREREDZ
XOHF0, GENEmL RLEMN L.

2 FEAERRICOWTIE, A borRELHELT
WAHRRRZ L o2 Enn, 2O—Hn»5
A bv v EIL GL & &2 HE LR (F9),
BED S 05~2%mWEIELZ R LIz, L L7en
b, oA ba AT, FEHE LTS
DI+ THoT-.

F72, K 10 DFERD S, AR OWrE 0 & A (B EAR)
WIBNSDOERF LA+ 5 L, ZENELRD
AN SN 0D, BRAKORKEEZIT
BrZIZZoFiEEFIHTEL LEZX LS.

I-7. BRAHERS LOHEESE

2 HER ORI X Y, T2 IV RFEAR
DIIETIE, BRI O NRT Y 208 L M, RS
BHIKL, $HAKERARERS (Pl6) i
T 5 25%8 B+ EUWIE AT Tl1L2.0% )
BEBZIZSWZ ENGholz. FORE, XV
oy e B E < R ZE DDA VB I L 7 S
FIEE L TS BEEEZE L. 200, 7
EN CHEFFEE SN TWDAECRHE Dy 5 %52 11
T e BdEaiAATo, TAED LT 2 FERERE L
BIZOWT, INEBXO GL 22 EL, &
MNEL EEORWVKRZRE, TOKEH L LT
Bl FRET - BEE ARV RKTRE O FEM, Fo,
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F 7 WHEARFAAERER (B 2924 2 424 80 cm) # 8 INHERFIARE R (£ /L9244 2 42/ 50 cm)
RE ARE(mm) HERE(g) 1RGL RE o om ARIE(mm) ERE(g) oL &8
B | o | EE . e = gx =1 ax® 38 | No |RECem —= e = D @
1 715 5957 13.47 159.4 35.0 148 1 425 28.54 17.70 192.9 46.1 1.18
2 73.0 20.18 9.36 152.8 221 0.70 2 44.0 35.84 9.14 206.7 81.6 1.91
3 72.0 20.65 8.33 1729 15.3 1.21 3 44.0 27.36 7.62 142.2 57.2 1.78
* 4 68.0 26.62 10.03 153.1 19.4 1.21 % 4 41.0 25.73 8.65 115.6 1484 0.53
180~ | o lsesl ara ey 2000 [ el a0 esi wirAl 13
230g 6 73.0 20.64 9.34 146.6 31.8 1.37 ~ . . . . . .
7 67.5 21.59 12.87 1334 42.2 1.08 7 42.0 30.46 13.11 178.4 68.9 1.10
8 710 21.23 992 159.3 218 0.45 8 39.0 2943 7.67 129.8 66.1 1.68
9 715 22.22 16.30 172.0 16.5 1.53 9 43.5 2493 13.2 194.5 16.6 0.75
10 68.0 22.27 10.72 154.3 32.1 0.85 10 40.0 26.81 10.98 157.7 40.0 1.40
Ave. 70.8+2.0]| 25.9+11.4| 10.9+2.4 [157.0+=11.3] 27.0+8.6 | 1.08+0.33 Ave. 41.9+16| 29.7+36 11.1+3.2 [166.8+28.7| 67.3+36.8 | 1.43+0.63
11 720 24.62 7.27 1422 18.0 0.92 11 41.0 22.6 11.61 120.0 13.7 1.38
12 71.5 17.44 12.24 113.1 121 1.21 12 43.5 24.48 13.48 127.9 11.1 1.24
13 72.5 2217 8.55 127.1 12.0 1.50 13 39.5 23.58 11.10 66.9 59.6 0.83
th 14 72.0 17.70 10.96 123.1 18.5 0.87 th 14 43.5 24.99 7.67 103.3 14.8 1.86
120~ 15 70.0 17.99 7.60 103.9 32.1 0.61 130~ :: 11(5) ;;?; ggé }?f; 1g; ??3
150g 16 70.5 23.11 10.58 1254 10.5 0.99 150 . . . . . .
17 70.0 19.88 10.21 125.9 15.5 1.23 17 38.0 17.38 14.93 98.5 30.6 2.05
18 70.5 16.93 11.74 114.0 10.7 0.99 18 43.5 24.00 16.23 114.9 19.7 1.31
19 70.5 18.67 11.88 136.3 7.4 0.86 19 47.0 2453 13.16 114.8 8.3 1.32
20 66.5 24.22 10.39 112.3 11.9 0.45 20 40.0 22.26 10.42 104.0 20.6 0.57
Ave. 70.6+1.6] 20.3+2.8 10.1+=1.7 [122.3+11.1] 149+6.6 | 0.96+0.29 Ave. 425+2.6( 23.0+2.2 11.6+2.7 |108.4+16.3] 19.8+14.8 | 1.27+0.42
21 71.0 15.82 5.24 67.5 6.8 1.25 21 41.0 14.74 9.23 67.7 9.2 0.95
22 71.0 16.46 6.73 61.2 14.8 0.73 22 445 18.43 12.26 75.6 5.1 0.66
23 73.0 15.46 8.32 59.5 12.0 1.41 23 42.0 20.3 7.21 68.6 9.3 0.76
I 24 73.0 14.63 3.51 49.6 9.5 0.74 I 24 445 19.5 6.81 66.6 8.3 0.93
60~ 25 72.5 17.91 6.93 52.7 6.8 0.60 70~ 25 41.0 17.71 14.59 65.5 13 0.68
80g 26 720 15.31 4.02 63.5 4.9 1.26 90g 26 40.0 22.6 9.39 59.1 9.7 1.05
27 72.0 16.25 4.72 63.5 7.6 1.33 217 38.0 17.92 12.8 64.5 13.1 1.18
28 71.0 16.01 6.86 63.4 6.9 0.64 28 41.0 18.47 6.98 71.3 10.8 1.45
29 68.0 14.11 7.97 525 6.9 1.57 29 40.5 21.79 5.49 61.4 12.1 0.63
30 70.0 18.59 6.61 59.3 12.0 0.85 30 44.0 18.77 12.81 64.9 52 1.19
Ave 71.4+15| 16.1+1.3 6.1+1.6 59.3+5.5 8.8+3.0 1.04+0.34 Ave. 41.7+20| 19.0%x2.1 9.8+3.0 66.5+4.5 9.0+25 |0.95%0.26
#£9 BEVAR oD ZYFLY FUMmEE
(& v VRS 2 AR e - = A3 ey
DE 4y E B DR O A HL T
L LIEL BB | ., |RE| cEE® BORWEEE D& OB WO BEL 5
(o) | (om) | #x | % W | & ZbO2 i LT D, @EH, B Y VTR bru g
1 80 | 640 [2013][ 1637 1 [ 1277 ] 097 | 2.19
2 | 80 | 615 | 2052 2641 1 | 2637 | 102 | 154 FIHALTHEIET 2 Z EDN— K TH D0, AAH
3 50 | 395 [2358[11.10] 1 [ 1265 083 | 2.30 e T
4 | 50 | 425 |2854]17.70] 3 | 2390 1.17 | 3.13 WTITALRE S Z R E AL - FEELEWZD, B
5 50 | 420 [3046 1311 2 |2473] 110 | 2.12 B R OFEENRNEETH S, A ORIz
OWTIE, ARTFETHILOD, BHOKRKESE
7210 AR B DSPROER D S AT i R
10 HRINTFIH 00 5 €624 DS\ VB O 43 HTAS . )
(B =il 2 A FEEABZDEA v OffR - R EWEOR
g EVENGRE L /05, 2T, A bu LA oRE
No. | #RE(m mj_c*ﬁ""’“(m"‘) | HREE | asEe) =
EIZHOWN HEITo T
1 61.5 21.69 14.48 187.9 247 il THRMEAT T
2 66.0 2377 16.95 212.5 2.91 1) 2hO>0OELEFE (11 BIEDIES)
3 69.0 31.67 13.7 115.4 1.80
4 70.0 13.60 11.27 55.5 2.55 INHEL7-BE LD A b 20D, Loy
5 69.0 22.63 10.85 155.0 1.16 S = e s PN .
ULy . [ 2 2H 4~6cm
5 55.0 a4 547 62 58 EVEET D BAK 23 QH) e &) 6c
7 66.0 19.04 10.59 174.3 1.31 WCHIV 3D, B0 A be s ididh b REEE
8 69.0 20.91 9.31 83.9 1.28 ) o )
9 640 1575 16.33] 1378 1.89 &, MEERSTOREBTEIAT 0 —/LFH~A
10 70.0 17.72 8.21 65.4 1.40 A N <=
, A NT . IR RN [ RE AR N
11 690 15.82 794 629 136 j/b FIE‘ZEV—] 1%@?5 (mgu}ﬁﬂz THI: £ ]7
12 71.5 21.11 6.10 71.4 117 2T, 2 AEICEL R L—H LLIEARU Ry B,
13 66.5 28.73 12.48 198.1 1.19 . e
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Summary

In Xinjiang Uyghur Autonomous Region (Xinjiang) of China, traditional Uyghur Medicine is
practiced besides traditional Chinese Medicine. Chakkanda is the Ephedra herb used in Uyghur
Medicine, and it was clarified that most of the Chakkandas obtained in Xinjiang were derived
from the herbal stems of Ephedra przewalskii Stapf and some were derived from the mixture of
E. przewalskii and E. intermedia Shrenk et C.A.Meyer. The both species generally grow in
Xinjiang. Whereas, Mahuang is the Ephedra herb used in Chinese Medicine, and the most of the
Mahuangs purchased in pharmacies of Chinese Medicine in Xinjiang were derived from E. sinica
Stapf. This species does not grow up in the wild in Xinjiang province, so these products are
considered to be imported from other area.

£5

MEOFEY A 7 VBIRKICBIT HEREFT, TEHEFL L HIZT A ZIVEFRDRN
fTonTWg, A 7 NVEZTHER I ~A4 VEEYWHERKOAZH T Chakkanda &k
S5, Al Chakkanda 2 AF U CIHAEY 204 L 7-#5 5%, K13 Ephedra przewalskii
Stapf Ot FXICHRT 56O T, —#IZAT & E. intermedia Shrenk et C.A.Meyer Dk
AN HDZEBHALIR o, D 2TIIHEY A VIV EIRRIC—RIICAER
LTWa. —F, FBRKAOFEIEYE CAF LI EOFAEY T KA E. sinica
Stapf IZHKT DD TH-7-. E.sinica lZ[F HIEXNIZHAT LW D T, Ziubimh
OHIRMN S DEATHTHD EEZEZLND.

Key words : Ephedra; Chakkanda; Mahuang; Ephedra przewalskii; Uyghur medicine
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Introduction

Gymnospermous plants of genus Ephedra, order
Gnetales are well-known sources of medicine all over
the world. In traditional Chinese medicine, Ephedra
herb or Mahuang ( J#3% in Chinese) has been used since
ancient times as an antitussive, expectorant, antipyretic,
analgesic, diaphoretic, bronchodilator, etc.?, and its
pharmacological activities have been attributed to the
presence of ephedrine-type alkaloids?. On the other
hand, Uyghur medicine, which is thought to originate
in Greek medicine, is practiced in Xinjiang Uygur
Autonomous Region (Xinjiang) located in western
China®. In Uyghur medicine in Xinjiang, Ephedra herb
is called Chakkanda and it was reported in the
Pharmacography of Uyghur that Ephedra przewalskii
Stapf, E. intermedia Shrenk et C. A. Meyer, and E.
equisetina Bunge were used to treat asthma, cough,
pneumonia, excessive sweating, diarrhea, and sore
skin®. It can be expected that the latter two species are
the sources of Mahuang. Widely distributed in Central
Asia, Mongolia, Pakistan, and Xinjiang, E. przewalskii
is a highly branched shrub erect or ascending more than

2 m, whose young branchlets are green to pale brown.
Bracts of seed cones of this species are
characteristically membranous and light brown in
color, whereas other species distributed in China have
fleshy and red cones at maturity®. Because it contains
little ephedrine-type alkaloids®, E. przewalskii is
considered useless in traditional Chinese medicine, nor
is it a source of ephedrine or pseudoephedrine.
However, in traditional Mongolian medicine, which is
based on Indian Ayurvedic medicine, this species is
used to treat stomatitis, nephritis, and inflammation of
organs, whereas Ephedra species that contain
ephedrine-type alkaloids, such as E. sinica or E.
equisetina, are deemed to be of inferior quality”. No
other detailed information on Chakkanda has been
reported, including whether it contains alkaloids, or
whether it is the same as Ephedra herb sold in
pharmacies of traditional Chinese medicine in
Xinjiang. To resolve these issues, Chakkanda and
Mahuang available commercially were purchased from
pharmacies in Xinjiang and the contents of
ephedrine-type alkaloids were determined by

Table 1.  Commercially available Chakkanda and Mahuang purchased in Xinjiang
Sample ID  Voucher No.  Product Name Year of Collection Place
Purchase
C1 8039 Chakkanda 2011 Khotan
C2 8040 Chakkanda 2011 Khotan
C3 8041 Chakkanda 2011 Khotan
C4 8042 Chakkanda 2011 Khotan
C5 8043 Chakkanda 2011 Khotan
C6 8044 Chakkanda 2011 Khotan
El 9168 Mahuang 2012 Urumgqi
E2 9169 Mahuang 2012 Urumgi
E3 9170 Mahuang 2012 Urumqi
E4 9171 Mahuang 2012 Urumgi
E5 9242 Mahuang 2013 Bolla
E6 9243 Mahuang 2013 Bolla
E7 9244 Mahuang 2013 Kuytun
E8 9245 Mahuang 2013 Altay
E9 9246 Mahuang 2013 Altay




high-performance liquid chromatography (HPLC)
analysis. Then, the original plants of the samples were
identified using molecular biological and anatomical
methods.

Materials

Nine commercial Mahuang samples were purchased
from several pharmacies in Urumgi, Bolla, Kuytun, and
Altay, and six Chakkanda samples were obtained from
a clinic practicing Uyghur medicine in Khotan (Table
1). Voucher specimens were deposited in the herbarium
of School of Pharmacy, Kanazawa University (KANP),

Japan.

Methods
Molecular biological study (DNA analysis)

Dry stems were cut into pieces, frozen in liquid
nitrogen, and ground into powder. DNA was extracted
according to the manufacturer’s protocol using a
DNeasy Plant Mini Kit (Qiagen). Primers ¢ (CGA AAT
CGG TAG ACG CTACG) and f (ATT TGA ACT
GGT GAC ACG AG) designed by Taberlet et al.® were
used to amplify the trnL/trnF region. Polymerase Chain
Reaction (PCR) was performed in 25 1 L of a reaction
mixture containing 2.5 1 L of 10 X PCR buffer for
KOD-Plus, 0.2 mM of each dNTP, 1 mM MgS04, 0.4
M primer (c and f), approximately 100 ng of DNA
sample, and 0.5 units of KOD-Plus DNA polymerase
(Toyobo). The cycling parameters for PCR were as
follows: 94 °C for 2 min; 30 cycles of denaturation at
94 °C for 15 sec, annealing at 55 C for 30 sec, and
elongation at 68 C for 45 sec; and a final elongation
step at 68 “C for 5 min. Three microliters of the PCR
product was used for agarose gel electrophoresis and
the remaining product was purified using a QIA Quick
PCR Purification Kit (Qiagen).

The purified PCR product was sequenced using a
BigDye Terminator Cycle Sequencing Kit (Applied
Biosystems) on an ABI PRISM 310 Genetic Analyzer
(Applied Biosystems). The sequencing reaction was
carried out in an 8 1 L mixture containing 1 x L of
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BigDye Terminator v 1.1 Cycle Sequencing Kit
(Applied Biosystems), 0.4 1 m of primer (primer ¢ or
f), and approximately 20 ng of the purified PCR
product. Thermal conditions for the sequencing
reaction were as follows: initial denaturation at 96 C
for 2 min, followed by 25 cycles of denaturation at
96 C for 10 sec, annealing at 50 °C for 5 sec, and
extension at 60 “C for 4 sec. Sequences were aligned by
‘DNASIS’ version 3.0 (Hitachi).

Anatomical study

Three to five herbal stem samples were selected
from each collection. Transverse sections of internodes
were made and examined under an optical microscope
without treatment or after clarification with chloral
hydrate solution. The following characteristics were
observed: shape of transverse section, cuticle layer and
cuticular protuberance, subepidermal fiber, cortical
fiber, fiber of bundle sheath, and fiber in pith.

Analysis of ephedrine alkaloids

Alkaloid content was determined by following a
reported method® which was slightly modified on the
bases of JP17. For sample preparation, 0.1 g of
powdered sample that had been dried at 105 °C for 15 h
was suspended in 5.0 mL of the mobile phase and left
at room temperature for 20 min. The mixture was then
subjected to ultrasonication for 25 min to extract the
ephedrine alkaloids. After centrifugation at 3000 rpm
for 15 min, the supernatant was filtered off by passing
through a membrane filter (pore size: 0.45 12 m) and
preserved in a capped HPLC vial until analysis.

The conditions for the HPLC assay for ephedrine and
pseudoephedrine are as follows: Hitachi Elite LaChrom
HPLC system (L-2130 pump, L-2200 auto sampler,
L-2400 UV detector), ODS column (250 mm X 4.6 mm
i.d., Handy ODS, Wakopak), mobile phase: 27 mM
sodium  dodecyl solution/CH3CN/H3PO4
(610/390/0.8), flow rate: 1.0 mL/min, sample injection

volume: 10 /L, detection wavelength: 210 nm.

sulfate
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Results
Alkaloid content of Ephera herb (Fig. 1)

Five of six Chakkanda samples obtained
commercially contained less than 0.01% total alkaloids
(total amount of ephedrine and pseudoephedrine), and
only sample C5 had 0.57% total alkaloid content. All
commercial Mahuang samples except E4 purchased
from Urumgi had total alkaloid contents of 0.53-1.13%.

Identification of botanical species of commercial
samples based on anatomical characteristics (Fig. 2)

In the transverse sections of all the Chakkanda
samples, the outline is slightly wavy with few cuticular
protuberances and the grooves are shallow. Fiber
bundles were observed beneath the epidermis. Many

fiber bundles scattered in the cortex and those of the
vascular bundle sheath were recognizable. Fiber in the
pith distributed not only around the xylem but also at
the center of the pith, surrounded by parenchyma cells.
A less grooved branchlet and the existence of fiber
surrounded by parenchyma cells in the pith were
reported as the specific characteristics of E.
przewalskii'®; therefore, Chakkanda could be identified
as E. przewalskii. On the other hand, in sample C5,
beside the transverse sections originating from E.
przewalskii, those originating from E. intermedia were
also recognized, that is, the transverse sections from E.
intermedia had a deeply sinuous epidermis and plenty
of cuticular protuberances, along with many cortical
fibers. Fibers around the xylem in the pith were

1.20%

1.00%

0.80%

0.60%

0.40%

0.20%

0.00%

El E2 E3 E4 E5 E6 E7 E8 E9 ClI C2 C3 C4 C5 Cé6

ephedrine

B pseudoephedrine

Fig. 1  Ephedrine and pseudoephedrine contents in commercial Chakkanda and

Mahuang samples.

fbe
fbp
fm

fbe

Fig. 2

Transverse section of sample E4 (Voucher No. 9171) showing typical
characteristics of Ephedra przewalskii Stapf.

Abbreviations: fbe, subepidermal fiber bundle; fbp, fiber bundle of
vascular bundle sheath; fm, fiber in pith; fbc, fiber bundle in cortex.



observed, but no fibers could be found at the center of
the pith. It was reported that E. sinica and E.
intermedia could be stem-anatomically distinguished
by examining both the number of fiber bundles in the
cortex and the number of fibers in the pith'Y. From
these anatomical characteristics, we conclude that
sample C5 was a mixture of E. przewalskii and E.
intermedia.

Among the commercial Mahuang samples, E4 was
found to be composed of E. przewalskii stems on the
basis of anatomical characteristics. Samples E1, E2,
and E3 had few or no fibers in the pith and fewer fibers
in the cortex than typically found in E. intermedia,
which allowed us to confirm that their origin was E.
sinica. It was difficult to identify samples E5 to E9 on
the basis of transverse sections: they had an elliptical or
a trigonal cambium ring and few fibers in both cortex
and pith. According to the identification criteria

mentioned above, these samples were E. sinica;
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however, their anatomical characteristics differed from
those of typical E. sinica. To ensure reliable
identification, we carried out molecular biological
study in the next step, by sequencing the trnL/trnF

region.

Identification by sequencing trnL/trnF region
(Table 2)

Sequences of trnL/trnF were found at 463 bps in
samples E5 to E9. It was reported that E. sinica had
two deletions at positions 459 and 460; therefore, its
trnL/trnF region was shorter than those of the other
species, including E. intermedia, which had a length of
465 bps. This result confirmed the provisional
conclusion drawn from the anatomical characteristics
indicating that samples E5 to E9 originated from E.
sinica. While, E. intermedia and E. przewalskii could
not be distinguished by this method, because they have
no difference in this region*?. For the same reason, E.

Table 2. Nucleotide differences in trnL intron and trnL/trnF intergenic spacer of
Ephedra plants and commercial Mahuang samples
GenBank Accession No. 96 219 271 325 398 459 460
E. intermedia AY423430 C T T G A G T
E. sinica AY423431 * * * * * - _
E5 * * * * * ; ;
E6 * * * * * - -
E7 * * * * * - -
E8 * * * * * - -
E9 * * * * * - -
E. przewalskii AY423432 * * * * * * *
E. equisetina AY 423433 A * * * * * *
E. equisetina AY423434 A * * * C * *
E. monosperma AY423435 A * * * * * *
E. gerardiana AY 423436 A * * * * * *
E. likiangensis AY423437 A * * * * * *
E. minuta AY423438 * G * A * * *
E. minuta AY423439 * G C A * * *

*: same as the top sequence

- gap
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monosperma, E. gerardiana and E. likiangensis could

not be distinguished from each other either.

Discussion

Ephedra herb samples of Chakkanda, which is used
in Uygur medicine in Xinjiang, were found to be
composed of mainly the stems of E. przewalskii Stapf
and partly a mixture of E. przewalskii and E.
intermedia Schrenk et C. A. Meyer stems, conforming
to the descriptions in the Pharmacography of Uyghur.
No herbal stems of other species, such as E. equisetina
Bunge growing in the wild in Xinjiang, were detected
in all the commercial samples examined in this study.
Although it is possible that E. equisetina is used as the
raw material of Chakkanda, this is not the case in
general because E. equisetina is less commonly found
in Xinjiang than E. przewalskii or E. intermedia. All
the Ephedra materials used as Chakkanda examined in
this study are those growing naturally in Xinjiang or
the western part of Xinjiang. We investigated several
ephedra fields in Xinjiang in 2013, such as Bolla,
where E. sinica was once cultivated but later
abandoned because of economic reasons or a ban on
narcotic materials. We found no evidence that E. sinica
was used to make Chakkanda mistakenly, but without
proper knowledge of gathering and identification, this
could happen if the cultivation of E. sinica becomes
widespread and common in Xinjiang. On the other
hand, one out of the nine Mahuang samples
investigated in this study was composed of E.
przewalskii, and the rest were made from E. sinica.
However, the fact that neither wild nor cultivated E.
sinica could hardly be found in Xinjiang suggested that
Mahuang sold in this area was likely to be imported
from other provinces in China. Considering that the
ratios of ephedrine to pseudoephedrine in these samples
were similar, it would be possible that the samples
came from another area as one lot and were thereafter
transported to different cities. Based on our findings,
we conclude that Chakkanda and Mahuang could be

well distinguished and treated as two different crude

drugs in two different traditional medicinal systems,
and they could not be used interchangeably.

Except sample C5, none of the Chakkanda samples
contains ephedrine-type alkaloids, which is to be
expected because the samples were made from mainly
E. przewalskii. Although Chakkanda is used as an
antitussive, an anti-asthmatic or a medication for sore
skin, it seems that to exert those effects, Chakkanda
does not have to contain ephedrine, which is believed
to be the bioactive component in Ephedra herb.
Furthermore, Ephedra herb is a diaphoretic agent
because of the presence of ephedrine, whereas
Chakkanda is an antiperspirant. Therefore, other
chemical constituents, including volatile compounds
represented by mainly terpenoids, flavonoids, or
tannins found in E. przewalskii, might be potential
bioactive molecules. Literature data on total flavonoid
content in Ephedra species distributed in China are
scarce, but it has been reported that E. przewalskii and
E. equisetina have the highest total tannin content,
followed by E. intermedia and E. sinica, the latter of
which has the lowest total tannin content'®. One
criterion of Ephedra species used in traditional
Mongolian medicine is that they should have high
tannin content”. This criterion was possibly derived
from Indian Ayurvedic medicine and Uyghur medicine
might have been also influenced by it since the 10th
century®. Although further studies of the analgesic
activity of Chakkanda constituents are needed, it can be
supposed that tannins are important compounds in
Ephedra species. E. przewalskii may be a suitable
specimen for further study because it contains no
ephedrine-type alkaloids and yet is used for medicinal

purposes.
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Study on the tube cultivation of Glycyrrhiza uralensis using
the artifcial climate chamber in the damaged area by the radiation hazard (1)
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Abstract

The tube cutivation method is powerful for Glycyrrhiza plants growing in Tohoku region
frequently attacked by cold summer and severely damaged by the big earthquake and following
radioactive pollution in 2011. We established an easy operation tube cultivation procedures in
the artificial climate chamber for the purpose of supporting of the cultivation of Glycyrrhiza
plants in Tohoku.

We cultured Glycyrrhiza uralensis by using our methods for 3 months, then moved the tubes
to the open-field and kept cultivation by the end of September. The result suggested August is

suitable season for moving the tubes.
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