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Quiality evaluation of the root of Angelica acutiloba formed a flower stalk
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Abstract

We researched change in morphology and ingredient content of the root of Angelica acutiloba
(Toki) formed a flower stalk (also known as bolting) and evaluated its quality. When harvesting
Toki, there are various bolting stages from first to late. Therefore, each bolting stages were
assessed in four stages relative to control: non-flowering, flowering, fruiting, and defoliation.
When bolting, the yield of roots tended to decrease, but the root didn't lignify until flowering
and decrease in root weight was minor. In addition, although the content of dilute
ethanol-soluble extract decreased, fulfilled 35.0% prescribed by Japanese Pharmacopoeia until
flowering. (Z)-Ligustilide content decreased gradually when bolting. Even though Toki formed a
flower stalk, but it's still had medicinal value if before flowering.

Key words: Angelica acutiloba, bolting, quality evaluation, dilute ethanol-soluble extract,
(2)-ligustilide
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Abstract

For successful in-row weeding using tines in cultivation of Glycyrrhiza uralensis Fisch. ex DC.,
pull-out resistance of planted G. uralensis needs to be sufficiently high. In this study, we
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examined changes in pull-out resistance of G. uralensis, and analyzed them in relation to plant

growth and other factors. Strong and positive correlations were found between pull-out

resistance and dry weight of root and stolon, and between dry weight of root and stolon and

growth index, calculated from plant height and number of leaves. These strong correlations

indicate that pull-out resistance can be predicted from the growth rate of the terrestrial part of

the plant. Weak correlations were found between pull-out resistance and hardness of soil surface

or soil water content. Furthermore, raising seedlings in pots and increasing the length of time

after planting had a significant positive effect on the pull-out resistance of G. uralensis, although

no interaction effect was found between them.
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(Figure 1). F£7=, B2V UM FEOERERE L 1
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E ok B (r=0.8967, p<0.001) 7% ¥ b AL 7=
(Figure 2).
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g o7z (Tablel). BlIEEEHUEIZ, B=—/
ANy MET 128 7N AT 200 ;DB IV L R
LTEL, Wb EME BB ORI HE W BEE
[ZH#Em L 7= (Figure 3).
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Figure 1. Scatter plot for dry weight of root and stolon and pull-out resistance of Glycyrrhiza

uralensis.

The values were measured 7, 14, 28 and 39 days after planting (n=5). Pearson’ s correlation

coefficient (r=0.9045) indicates a strong positive relationship between dry weight of root and

stolon and pull-out resistance (p<0.001).
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Figure 2. Scatter plot for growth index and dry weight of root and stolon of Glycyrrhiza uralensis.

The values were measured 7, 14, 28 and 39 days after planting (n=5). Pearson’s correlation

coefficient (r=0.8967) indicates a strong positive relationship between growth index and dry weight

of root and stolon (p<0.001). Growth index was calculated as plant height x number of leaves.

Table 1. Two-way analysis of variance test for effect of type of seedling starters and days after

planting on pull-out resistance of Glycyrrhiza uralensis.

Source NP  DF Sumofsquares F-ratio p-value
Type of seedling starters 29 2 10653.115 4.7103 0.0136*
Days after planting 1 1 76340.561 67.5079 <0.0001***
Type of seedling starters x Days after planting 2 © 2 142.869 0.0632 0.9389

The main effects, type of seedling starters and days after planting, were significant (*p<0.05;

***p<0.001). No significant interaction effect was found between them.

NP: number of parameters; a) number of levels — 1 for the nominal effect; b) one parameter for the

continuous effect; ¢) number of the individual effects. DF: degrees of freedom.
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Figure 3. Progress of pull-out resistance of Glycyrrhiza uralensis
raised in different types of seedling starter.

The values shown are means (n=5).



EREMMZE 41(1)2019F

Table 2. Hardness of soil surface and soil water content of the Glycyrrhiza uralensis field.

Days after planting

15 21 38 43
Hardness of soil surface (mm) 4.8 = 0.8 7.2 1.6 6.8 £ 2.6 85 1.4
Soil water content (%) 19.2 £ 0.5 17.1 £ 0.3 21.1 £0.2 19.5 £ 0.2

Hardness of soil surface (n=5) and soil water content (n=3) were measured on the days of pull-out

resistance test. Mean£+SD.
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Abstract

It has been reported in our previous field survey that Ephedra plants grown in habitats with
lower amounts of precipitation or higher soil pH tended to contain more ephedrine-type alkaloids,
but these two correlations have not been proven under cultivation conditions. In this study, using
Wagner pots, two cultivation experiments were conducted to check the effects of soil pH and
moisture, however, no correlation between these two factors and the contents of ephedrine-type
alkaloids were found. The results indicated that the main factor affecting the biosynthesis of
ephedrine-type alkaloids could be other environmental conditions. Besides, no group exceeded
the total alkaloid content of 0.7 % defined by Japanese Pharmacopoeia. The soil and water
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conditions surrounding the root system could be significant environmental factors, but because of

the Ephedra plants’

pot-cultivation experiments.

deep root system, the effects are difficult to reproduce and investigate in

Keywords: Ephedra, cultivation, soil pH, precipitation, alkaloid content.
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500 ml /KX | 250 ml KX | 125 ml KX
1-1 %#E, 9 H 0.12+0.08% 0.12+0.10% 0.12+0.08%
1-1 %#8, 11 A 0.22+0.11% 0.14+017% 0.05+0.05%
3-1 %##E, 9 H 0.12+0.08% 0.14+0.13% 0.12+0.08%
3-1 %#eE, 11 A 0.32+0.13% 0.22+0.10% 0.05+003%
8-1 %#t, 9 H 0.07+0.11% 0.12+0.11% 0.06+0.11%
8-1 KZfe, 11 A 0.09+0.10% 0.14+0.12% 0.06 +0.05%
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V¥, 11 A 0.21+0.14% 0.17+0.11% 0.05+0.05%
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EWEE RSB (X 4).

2 3%+ Dk 4y T DU T, 500 ml K X,
250 ml KX, 125 ml AKX ZNEN, 9 HET
DKL 39%, 34%, 21% T, 11 HETHOK
R 40%, 36%, 30% CThoto. T, BTV
a4 REEOFEHEICAEEENRO LN 11
HORERZRER LKL RS 5 &, KTER
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0.80%
o @) s D F
2@y P —hER=1:1
@IS : B AR - =1:1
0.60% @@ BA s
HORE e/ Il
0.40%
0.20%
0.00% S
1-1%% 3-15%
3. EBRTOBBEICE BT Ve A REEOHkEE (n=10)
0.40% .
| N
@9 H
0.30% - ®11/
0.20% N
X
v
0.10% | % 7
\ \ NN
\ \ )
mE N N
500 ml#E K X 250 mIE A X 125 mI A X
(n=44) (n=45) (n=45)

* 1 P<0.05 (Steel-dwssi® )

4. FEKEDOENI L DB T VA REEOME
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0.50% 45%
* 1 40%
0.40% * 4 35%
* b s
4 30% i
# 0.30% g
&} 1 25% }-
1, A
5 ‘ 1 20% %
2 O0.20% ¢ w% - R
% N 1 15% %
0.10% \\\\ 4 10%
4 5%
NN
500 mIFE AKX 250 mlFE K < 125 mIFEA K
(n=44) (n=45) (n=45)
BlLHOBTInARGR o LLH ECoEMHE RS
5. BRI KDREBT V0 A RE &
11 AETORELASR 5 H1HS 11 ARETOMICHE 2 FRekL71-
b R ORI
EWEERT VI A REEREWVERE -7 SHDHZEDOREEINRBI N, —J, BRR

(X5).

V. #ERRVEE

1. ~F v EMEYO B AEMOREIZI VT,
ABFHO pH ANEWIEE, EBERmEN DRVt
HIZEAEBFTTHAUDORT Vv A REEEN
i < 72 B AR ZREIA FR D TR, U T RIVIR
v N EMFH Lo mBLER TIE, BELO pH, J#E
KEE BT, BN L FEEOHBILRD b0
S, Thbb, BEFRETTERT Ve R
GEIIEEE L O pH LT, iR ok
SEBICE L TIH > TR EENEWIZERT
NianA REEPREL otz BAEMTIE~AY
JBAE) I FKD B 25T E THIFIRS AR Z T A
LTV EEZXOND. EELNHE LA
OMFIT O pH 1 TH FARDEETIT R, Bl
DEBLEZ T TNDLEEZLND., LoT, ¥4
VBH DT Vv A REBEITHRTO LR
TIE2RL, EHICENOREICHELZIT TS
ATREMENE 2 b, BB T CHARRE A BE

2B DT pH SBREL T VIS RERLE
O ARB T FEREBREE DO A DB TH D &
IEE R, 2R EPIRAT D oRE D
HELEZOND. SBOMEREL Lz,
2. BEKREBRIZBNT, HARKENSZOVEETITR
TohuA REEN 9 ALV 11 ADOHREL
mofo. TOIEIX, BEBRIKSFMETIT 9 AL
b T maA REENMTOINTWS Z & 2R
LTWD. BT EA LRV EORE T
9 HLEA»S 10 A LRSS TUHE L TV D23,
AARTITINHER 2 LV B LEEFRET Vv h e
A REGEEPHTELLE 25, £, EARKER
BKHLZEVWERRX TR T VI oA REENE VR
DELNTZZ ENnD, =47 BHYIZING % 8>
LWz EY, ToudiaA RAEEIZIEHSREDK
SEboSTHFRRVWENWIERBHF LN, PE
DEIEFE LT NI RERE&ED D T-DITITHE
KREBENEETHDL EEXTRBY, &<I24~T7AH
OHL EEABINCITHEEITEKRE L TND L0,
3. EBMEIE LT u— A2 HWZICS

E./
R



MOLT, F—HERETICEBNTHRT VIR
A FEEICE L TIE 4 RICRE 0 ZRBFHE L
Nz, ZoZenbix, 7vhaA ROEERT
AR EE R LM 72 BR BR LK & 2 W 3l & B
DOEBRDICE D B L T D AREERE 2 bR
D0, BRE R CIEEEMII AR TH L. o e
DL E2 30, SHROBHDBPLETHD.

4. A 3B ©E 12 H 7= Ephedra gerardiana
Wall. l3t = 7 YISO BFIAEZ D 2 Lnb,
H RIX# D E. intermedia Schrenk et C.A.Meyer <° E.
equisetina Bunge 7¢ &R 2 A 2 D RRE LD
H, FOBELEICEL CWDIETHIEEZD
BN RWFGERER G, RN E < TBED
E— b EAZMA TR L TOEFENRL oo
72 b, IR ZHE O YIS E. gerardiana (2[R
57, v A UEEY—RICEBELIELOTHD L
EZohbd. EEE ANERETIZEWTKEBMMT
E.sinica 200 #£ & 355 L7/, 3T L
TofkBRA B % (2014 4R, KRFEK). F£lo, AFfE E
gerardiana DEFAEMKOEHZDRT VA1 A FE
BIIARHAEEZELZ?, A RN 3L
THEG LT I LARHIAR S Tr v — i
BRTWEWIRERH D, Ty MEFTIIAER
FEAIEAE L TCHALTEY P, 5% BARTORH
BfL LTI 2ME 2S5, —JF, WL E
gerardiana 2k D 3-1 &ft & 8-1 Kbt & DRFICT
NaA REEOMENIZEINTI L6, &K
BT L TET v a A REED & WER 2 8k
TOUNENDD.

5. AEBROTRCTORICBNT, BAEKRS
B TL2T VA FEEOBMEELNZTZ &
WTERPoT, FEOIXES TOREERICE
WCHERE T35 2 & CHAKR T OREEL ~
V7 L9 0, SROERELED, U7 RR
v NCOEBRTT Ve A REEN 07% %%
HERIEIINE THERTE TV, ~F U BMHEY
IFEARICRZDNEFICRETIEATHY, 4
BIZIXENIR D DZEM], FrITEREL 7 M D 22 [ 75 b
ELEZ LN, BT haA ROARKRICET S
FFETIIY 7R R y b &2 E ORI L DB EBR
WIHRERH D EE X D.
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6. REBRTIIREELO pH LK REICE S~
T B OT VI a A REEA~OREBE R
LHZEEAME Loz, R Stho B s
bRy 2720 2FEBIXEBIEE Loz, ZHET
DFEEEBRIC L ZRIERR~ AU B O T v
uA REBEIHEELKIFTZERHL NIk
THED 9, SEIOEBRIZE N THER2 (F—F#2
FH) OT e A REENFEER 1 X RVER
Lo TR R Z LRI ORETH D &M S
2.

7. EB1TIE, ATORBICBOTEEDJI
W E—RrEA=1:1) B 4 KL EHTAE
BRENEWIERNEON. —F, EBR2T
K B3\ 500 ml KOAEF RIS ELS 72z
EMD, EBR1OFHQIIBITIABFTRRIIE—
kA2 & D HEO@E TR <KW pH 12k D
WENRZIWEEILND.

HiE

AHFZE 1 E AP FE B 38 R B A R AT 52 BH J8 1%
% (AMED) OZEFEHFZER3s#e%E (Fik 28, 29,
30 4EJE) 1T &0 EfE S,

5| ALk

D iR TR, ZgAR, SEHV, LEEE,
woESR, FOF, R A UEED
DREEHTE (BB 12 ) TENZE BREKOKR
BB~ 3 OB HIC BT 2 Bt A s ().
SHEHAMEMIIZE, 40(1), 29—37 (2018).

2) FER, fex KREG¥, =5, 0%, #HE
HESE - AT BHEY OREEZE G5 6 ) T
WS BB O 4 U REF I 51T % Bt &
Wes. EAMEMIITE, 37(2), 9-17 (2015).

3) Naoko Kondo, Masayuki Mikage and Koutaro Idaka:
Medico-botanical Studies of Ephedra Plants from the
Himalayan Region. Part [ll. The causative factors
of variation of alkaloid content in herbal stems.
Natural Medicines, 53(4), 194-200 (1999).

4) Li-li Wang, Nobuko Kakiuchi and Masayuki Mikage:
Studies of Ephedra Plants in Asia. Part 6. Geogra-

phical changes of anatomical features and alkaloids
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5)

6)

7

8)

9)

content of Ephedra sinica. J.Nat.Med., 64 (1), 63-69
(2010).

Emi Hamanaka, Keisuke Ohkubo, Masayuki Mikage
and Nobuko Kakiuchi: Molecular genetic
characteristics of Nepalese Ephedra plants. The
Journal of Japanese Botany, 86, 303-313 (2011)
AR, ex REGF, =%5i, 08, #HE
HeSE - A VB OREEVIE GF 6 ) HE
WS BB O A U RGBT 2 B &
W, AL, 37(2), 9-17 (2015).
Naoko Kondo, Masayuki Mikage and Koutaro
Idaka : Medico-botanical Studies of Ephedra Plants
from the Himalayan Region. Part Ill. The causative
factors of variation of alkaloid content in herbal
stems. Natural Medicines, 53(4), 194-200 (1999).
Masayuki Mikage, Akihito Takano, Hisanori Jin,
Tsyuyoshi Tomimori and Tsuneo Namba : Studies on
the Nepalese Crude Drug, VI, On the Variations of
the Morphological Appearances and the Alkaloid
Contents of the Herbal Stem of Ephedra gerardiana
Wall. according to the Differences of Habitats.
Shoyakugaku Zasshi, 41(3), 209-214 (1987)
HEHESE, THEE T &~ F VP Ephedra J@
YOS, % 1H, FEEZONIIZEIREE
FNw hEEY) TTSHE) HBEU BALUL DL,
HERREE, 71(6), 323-332 (1996).

LRRINFN, (TSR, V2 REGE, MEHE . <
F RN DREERTE (BB 7 ) BSHEER D
M7 IV AaA REROEL(LE HIRRE DAL
FE. FEAMEYINIZE, 38(1), 20-27 (2016).
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Z MR L7z, E 72 V6 BB oo b 5 M HF C E. strobilacea, BB C E. regeliana, F ¥ C E.
intermedia &% OVE. foliata X ZNEFNHAEL TS Z & 2R L. ZOMIZH RO
Ephedra JBHE D AT 28 L, BUEREFEER TH D,

Abstract

Field surveys of medicinal plants were conducted throughout Uzbekistan, especially on the
genus Ephedra. As a result, it was confirmed that Ephedra equisetina was widely distributed in
the eastern, central and southern parts of Uzbekistan. It was also confirmed that E. strobilacea in
the western desert area, E. regeliana in the eastern part, and E. intermedia and E. foliata in the

southern part, respectively. Other unknown Ephedra plants have been confirmed and under

identification by DNA barcoding.

i

il

M55 17 SERASEFTFL Y (LUF RS 17 LR
T5) T, AF~F oo LY E L T~F Y
@ Ephedra sinica Stapf, E. intermedia Schrenk et
C.A.Mey., }O® E.equisetina Bunge @ 3 Ffi % &
LTwWwa. L2 L, E intermedia & E.equisetina
IZOWTIE, ZHETHRIETFENIZEALEEINT
BOT, TOEBRMELHE D MBI TR,

Ephedra BEHE® I, Aeka ey o7, =
T AV T REEZR EIZIRL sy L, EIZ
WH-CH A ICHEAE L TWA. S, FHExHE
LT ARF AKX, AR 17 THEE~A
U ORI & L CHE I LTV S E. intermedia
& E.equiseting, & 512, Z4 5 DAMT b EFEE O
Ephedra JEHEM D3N HE ST\ 5. AMF%E
T ARF AL CAHIZHAT 2 Ephedra JBAE
WEPA L, MR DNA f#iTic X 58D
FEZR A, ho, TULOT Vv A RERE
HWEL, BARERTOHEICHEAT 200G
WTRFTT 222 HME Lz, ARG T
NETICHRE L-AAEMIZ OV THET 5.

—H N,

-
s —

WEHE
1. UARFRAZ\ZHET S Ephedra BRI
B9 2 T HINEE
7 RANRR R Y CREET T L — R SERTIC
Pf%ﬁ%ﬂ%®%ﬁﬂ%ké<%@$®7ﬂw
FLED B DIFHINEZ 1T o 72, & HIZ, Floraof

USSR? <° Flora of China® OftikZii#A L, w A~
X A X CEWNICIZRO Ephedra B8 HAE L T
WD ATREME DS RIR STz,

1. Ephedra equisetina Bunge
E. regeliana Florin
E. fedtschenkoae Paulsen
E. intermedia Schrenk et C.A.Mey.
E. foliata Boiss. ex C.A. Mey.
E. gerardiana Wall. ex Stapf
E
E

. strobilacea Bunge

©® NP> TR W

. przewalskii Stapf

2. 74—V NA DR & Hisg

U RARX AL O FENFEITL, &< IEE
AROT —HFITHSONTHERA » FERIRL T
A % S L 7.

BEHER : Ephedra BAEWOIEMICTH D 5 A &k
EHTHDH8 A LICERLT.

Mg . v AR R K et mwGR Ll LT,
WX R K ALELOK 80% AL L 7= i T,
E NI ER 1L v 7 AP IR - TV 5.
AR R (LR & 0 e < SRy, ¥ v v
cNDOWF ORI H -5 7 = VS A HITENT
Ho & bIERHRE S D,

INFETIATo A (1) EHEY

2017 /£ 5 HIZ vtk (1) & st (2)

2017 4 8 HIZHERHuE (2), el (3),

FA I (4)

7
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2018 4 5 Az WEifHiE (1) L EH® (2) 2019 4 5 HIZVEERHIE (1), Bk (2), ™
2018 4F 8 Al HE HuE (2) s (4) EZFEAE L.
[
§ DARFRAVE N E
hHF72245

v

ATHRAS RS vAEE

)7r»r7uvr,
UH L F v b VESL A

Fir—A—

(7 IV, X7 R

QYRR
FILOAZRSR . T F
) AN EY T q
=
FoHZAS

B 1. P

RERR Tl TARBUE, MK A ML EBA DR

L. WEOT 7V iEHI CBER S iz Ephedra #iliE L 725 C\% (X 2). Ephedra BAE#IL, &

7 ARF AL L OEIEIALET DT T AT
FOWEMENZ 2 60 4T 1/10 1ZHi/hL7- 2 & THn
LBITWAD, MhoOThET FAMOERETH -

2. OTOREE T T NVEOEERBUINEEE L 72> T D (EADER)
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4. FEBRAEZ ST Tk

2. X7 AEARTHILE STz Ephedra BAEY
(1)

T ANRE AL DVWEEGIZIX T T NN AE
ERENRH Y HIRZIT> TW5. EHEDL 3w
FCEHRX 7 AFD L, LRETEI LT
WAHNFEE LS ANT D, X7 AL FIZHE DD

A (X 6) (21X, Ferulaassa-foetida L. (X
7 BRENRAEFL, ZOHKIZITZT = FY VR
TAaA RZEE4 L7 Ephedra strobilacea (X
8) NAi L, &BICHOME T/ Ephedra
sp. (X19) ZHEsBL7-.

3. X v h ORI CTRLEE S 4v7- Ephedra
B (X1 (2)

TV ANF 2L DRI LES D EE S 27
Y NORITIX T = VT v 9 JEIR e HUIE3
bhH. Fexlx, 7oV FAMOANY OICHDLT
YITVUREIBEZEDINZH D T L Fx B AV
ENLAR L CHEEZIT> 7. 2 Ok IX
equisetina ([X] 10-15) " & < /A L, T O =7 =

B5. SOREIAE Tl D E

X 6. X7 ZALHOHSF AT

7. Ferula assa-foetida
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8. E. strobilacea MMEERAE 9. Ephedrasp. (#3C 15cm 1% &)

- P

12. E. equisetina O HEELTE

14, FEOBRE 15. BEO®E
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RUVUVRTAMIaA REEHALRWNLO E
regeliana ([X 16,17) D53 & a8 L7-. 2017 4% 8
AOPFETHE, FEAEREEZRDRN-72720,
2018 /- 5 HIZHERLGRI L, BRI ZFHAE L7 &
A, < ORAEMEE (X 12 K, 13 : iff)
EBSRTHLENTE. 22T, FE 8 HICH
M L& A, BICEREL ST HEE S5
Bl oz bt (K 14,15). BHEIZITRE

yo., : 5

16. /Mo E. regeliana (3L 5em 1% &)

LIBOO THENRDH Y, R LEAOEREE ST
TR EEY Ao CTEBFLTWAEITLHo7-.

4. PRIBICMET DV v 7 M TBE ST
Ephedra B4 (X1 (3))

Wy ZINE T ARF AL O RENIIALE S

5. ZOHIETIE, BOMVEILOTE BT TR

o E. equisetina (X 18-21) ##I%2 L7-.




5. EHAANCZY TN (¥ 22) TSI
Ephedra B4 (X1 (4))

AN 2 T MITTIL, E. equisetina (1X] 23,24),

E.intermedia (X 25), E.foliata ([X| 26-28) 73 & ™

"'1

,{,
|

| ) |

25. E.intermedia &% % 5115l K

EHEMMR 41(1)20195F

A ERERR Lo, A& L LTI, E. equisetina
NHob b, BEAPHELTNWD EIRES
(2 23) vdHoT.

ﬁ“ g £
24. 50 EIZEF T 5 Ephedra sp.
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A - 3 |

27. MEF7RRZ 29 % E. foliata (KERK) - | 28. E.foliata MERR D & < ZEFEA
EE 5 A3CHk

B RARF AN KT Ephedra JEEY & b & 1) HAERGHSHERERZER, BHEERE
L= OB RE LT o172, ZOREER, ¥ SEJRJT - MR BEIES | HOA, 2016 4R, XA
RARF AL CHER, RIS, BEEEIC E. equisetina 7, p.1916.
MRS SAALTWAZ AR L. 2 b0 E. 2) Smithsonian Libraries, Flora of the U.S.S.R., Vol.1,
equisetina D=7 = KUV RT7T NV hv A RERIL 2 pp.154-160; https://www.biodiversitylibrary.
~35% L EL, BANKBHFOHREY+457 V7T org/item/95900#page/182/mode/1up (2019.06)
BHDTHo 7.9 BIUE HAEN CRE B % £ 3) the Flora of China Project, Flora of China;
FThB. http://flora.huh.harvard.edu/china/index.html

FT RNF XL PO R T E. (2019.06)
strobilacea, H¥ C E. regeliana, F43 C E. intermedia 4) Hi)IIEEAE, SERR 30 4FEERRRNIEAL R AR L,
J OVE. foliata BNENENAEF L TND Z & &R 2018.

L7, =DMz b RE 0 Ephedra JBAEY % iR L,
BITEFERE X OY DNA it 72 L2 K 0 FE D[R E1EZE
T TW5.

AL, Rk 29 4 AMED - AllSE AR HE e
TF7eE 3 TEPERREE F #5310 % BERRAZ A1) 7= IR 5E |
(R I HESE) OEBNIC L v B A % i
L7-.
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AR A gk — WEAI40EACLLRE D 3R —
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HoOr

ge (BR) 5 AR K3 s H A

ZAFH 201946 A 9 H
ZHLH 201946 H 14 A

EHDAEFEEFUT R L 720

HipEREREE EDIT,
FFAEFEDO LI YR, BRI

IXHEFD 42 42 (1967 45), iBRE L 7=
G ARSI, AL B0 EIIH E D21kl
E3d 0, FELFEICBE L CTHRRZEOMG L 720, A KIS EN R
MHOEIZ L0 ARLEIC b BB LRnH o7,
LB ERITLTEXZEEZLNRS. HEMIC

CHEEE

— 5=

132009 . £ D,
g, EWHIR TS 5 23k 74
RIE S

ixTh

bOFEZT LA ERENDO T, BEICESZO TR\ ehh b EERAEEE

LT, 2B

BHEZEDRER,

Il E LTERLTRBE .
WA KM EII RN D D DT, FEREDOEZKIIB - WUE - Lz -
bONRE L, WA HBOMESE LT FE /R L2l

B, EENEBE LTV
BN EM I ND
2951 LAY AN

mELEDEIE

(B AF O E X H UIZAERIEFN 40 A RGIHI ORI 2 7))

REFEHE HAORILH G LIFEICE@EIZER L TW
L0, BEAELCVWDIOIENEOARATHD. L
FRMO DY ORI E L THmbLNA TV, BAR
PO~ 7 o A fERTE L TWT, f/E
FEERD LETILEORRN & 0 18 5 I
THEHDH. 1996 F5 13 SE H AR 7 1IN
Shiz. FIIHFOWIEE L THRLA TV,

7H3
*FESIZ

MENSBKRD. FETE 5 KA
WCAEBTHEH LWSRIE L7V,

AR ]

HE EHRCTEEINRTHD. 5FRTHLEE
LTV EBSPBIERIZLTWDNE S Db 7R
V. AFEERDO S IS OJEE 2005 T AN
EPFERMNIRY, KA LD TLE-7-. R
1T 6 RV EINETE . #i5ET 572
AV KRR THBEAL TS, AL LTK
D%%AT%%M%KﬂﬁékKLSNSHK$*
A FEI

HEDS 1975 FANDLHATY 72 LTz, KEH
HidedE o NEG & REFEER ICiR#ETzn. =
VUVERILYR=V RN EEND LD L TRE
%L NN, =P DX ) BRENEN ST
DOPE TIEENLHNTND.

AAHVYT B 40 FRGENTALFIED & O
ANdh7eoTe. RV TESTZRICRED THh - T,
IR TENRW R LD TH -2, 1970
iﬁ?ﬁﬁﬂ%%kéhé&%@éi<ﬁhﬁﬁ
B LR BIEICHENTWAS, EICRY 7 HIC
aEnr.

—fL TTIXELED. EERLAATELDE L,
H%%@D’Lk%@%ﬂﬂ@*ﬁkiﬁbfw
L A TR E BB ALERREA LD
®7‘z*)§ﬁ<f ZHW.
EBENSKIIEDEL “1TAZ

BRE i
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EREOY, WENLOHE - ZRT D 2 “GI0iAR"
ERRLTZ. 1969 AEHIE D RAMVER, 1996 55 13
WIEARICBITLEE E LY 7 I EX OIS
HEFIZLTWb. THARERFIMVESRESRK) CUT,
JRANAERL ICINER S A TY) 0 IARITR A L2 23,
TEAIR AL (LT, BREZIIRG) TBITL
FHENLRENE-> CTE 7. PETHLEL THBK
B LRRLUTEEL 1220, o Tk 2
IR SN TS, TR THANLERE -
MERBELTHMATLL I o7, BETHEHS
THIEEIC /> T 5. 1985 EDERSHriime
T B O R ARAE F @ & % scoparone, capillarisin
DEEN, 9 HERLZEIC B Z < G L@
SNic. ShEIFFAEE TN, T A R4
FiE SR (LT, PEEER) 135 0 A% KE
IZL TV, ZOHEESZIT T 1990 FiR Tl
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