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102 34-9 1E%E/d OEEARISY HEHY O ABH: 589 ¥, ¥
o olEld HelAEAQ FEARES A B
$goRA] o A4 WolAH el B
@ A7 Be ol ¥ el Bhe
ofmest AlgEel AEACE G, T 93 @
SRl sHehA BT Ageks oFEF By
AR (e ZHE Qolz] FEAL 2AL AMsta
olEe] Abgel ATk FAH BAMe] IS

FAFsh= otk

1. A= 2 A

1. Plant material

AR At A %(tree species) ]
e ol ]IS0l HE ARl ostel] AMEH
AES AR g} (Table 1) AEAE (S, o
UHA3) = National Botanical Garden Heten’IEIich]I’g
9} KwaZulu-Natal Pietermaritzburg® 2l&o

3}
X el
=y
N =2

Table 1

2HE FE3I9E Voucher specimens ((¥)5

KwaZulu-Natal tH8}¢] Natal Herbarium?tel
Byttt (Table 1). F8¥ AR5 2oL
gk & 7F 72 oloMElolE, oehs, 17

7}
o]-g-3le] 1A]7F 59t sonicationdh= WA

1S
o8 FE3Y FEES Whatman No. 1 o3}
A= ofatar, Aol Al A(fan)stel] EETh

2. Disc-diffusion assay

Discdiffusion assay (Rasoanaivo and Ratsinamanga-—
Urverg, 1993)% A7 &5/ 23 A Al
—Bacillus subtilis ATCC No. 6051, Staphylococcus
aureus ATCC No. 12600), Micrococcus luteus
(ATCC No. 46%)¢t + 7 F79 13 24
MRt - Esdheridhia ooli (ATCC No. 11775), Klebsiella
prneumoniae ATCC No. 13833)2 o]&3) 2l& *

Botanical name, family, voucher specimen and traditional uses of tree species screened for biological activity

Botanical name Family Voucher specimen  Traditional uses and references
Acacia nilotica (L) Willd. ex Del. spp. kraussiana ~ Mimosaceae Eldeen 8 Bark decoctions taken for dry coughs and eye complaints. Roots used
(BENTH.) Erenan in various parts of Africa for respiratory ailments including
mberculosis (Watt and Breyer-Brandwijk, 1962; Khan et al., 1980)
Acacia sieberiana De. var, woodii (Burtt Davy) Mimosaceae Eldeen 1 Bark infusions used for pain in the back. Leaves used for
Keay & Brenan inflammation { Hutchings et al., 1996)

Albizia dianthifolia (Schumach.) W.F. Wight. Fabaceae Eldeen 6 Roots used as drops for inflammation of eyes. Powdered bark taken as
snufl for headaches, stomachache and as purgatives (Jenking, 1987;
Pujol, 1990; Hutchings et al., 1996)

Combretum kraussii Hochst, Combretaceae  Eldeen 9 Dry leaves used as dressings for wounds. Leaves and roots used
together as a snakebite antidote. Bark infusions administered orally
for stomachache and fever (Neuwinger, 1996)

Faidherbia albida (Del.) A, Chev. Mimosaceae Eldeen 2 Bark used for stomach disorders, Leaves used for colds and
ophthalmia (Watt and Breyer-Brandwijk, 1962; Hutchings et al., 1996)

Ficus sur Forssk Moraceae Eldeen 4 Reot and bark decoctions are administered for pulmonary
mberculosis, influenza and skin diseases (Watt and Breyer-Brandwijk,
1962; Hutchings et al., 1996}

FPrunus africana (Hook. £) Kalkm. Rosaceae Eldeen 10 Bark nsed as an effective drug for chest pain, diarthoea and fever.
Extracts of powdered bark traditionally drunk as tea for genito-urinary
complaints, allergies, inflaimmation, kidney diseases, malaria, fever
and stomachache among many other uses in blklone Afncan
medicine {Pujol, 1990)

Salix mucronata Thunb, Salicaceae Eldeen 7 Diflerent plant parts used to treat rheumnatism and fever. Europeans in
South Africa use a decoction of the leaves for muscular theumatism
and rhenmatic fever (Watt and Breyer-Brandwijk, 1962; Rood, 1994)

Terminalia sericea Burchel ex De. Combretaceae  Eldeen 3 Rootd tions used for st hache, diarthoea and swollen painful
eyes. Bark used for treating diabetes and wounds (Hutchings etal.,
1996; Neuwinger, 1996)

Trichilia dregeana Sond. Meliaceae Eldeen 5 An infusion of the bark taken for hot pain in the back, stomachache

and fever, Root used as a remedy for fever and as a purgative (Watt
and Breyer-Brandwijk, 1962)
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SAsk=t] ARSIl 71
wjx]= 273 MuellerHinton (MH) agar (Biolab)
10 mi& 2+t HAEdHH O cm)ol 10 ms =

. Foldle AtE MHE 48 °CE 4417
3, ZAE Bl 106—10%11 = AR E
MH #j#Jell HZ-sta, ] = FlolA Alxw 7)1
Hjx]e) F=t) AE 59 10 g 6 mm (Whatma
No.3) filter paper disc $Jol <+,
discd 1 mge] AEFEE Yol I3t Disce
7] ol B9 ¥, agar Wl ™R 7} 7o
FEES 4 FHEsle] HZAESA, fRao®
neomycin disc (0.2 mg/ml)S F3Ut} Plate= 4
204 18 hr w842 neomycin
FFol ofs) AAE Asfgtel dial AEFE=
of o3l AdE Asigke] vE (ratio)=A X}

o
AN

o B

3. Micro-dilution antibacterial assay

Eloff (1998)°l ¢Ja] Ame A&2<20 347
2 %6 well micro platesE ARESFTE e
< 913 4 AdlsE (MIC, minimum inhibitory
concentration)= 47 E579] Alxf -2 F79] 1
A kA Ml Bacillus subtilis, Staphylococcus
aureus®t 2FF2] % SAARTS  Escherichia
coli, Klebsiella pneumoniae W5 2 ml A& =
H|5lal, 37 °C water bathell ¥Wol a5 ¥ 59t
WAsd ek wiFels HEitE MH brothol]l 843}

AH1ml bacteria / 50 ml MH). & F&&2 ¥
d SR, 77 FE22 oletedd 77 50
mg/mle] FX7F HE=E vl deteiiint 247} 4
T AltEol AREZ] $18ted, 100 1114 et
H FEEES ArE B-well micro plate’doll A
At SRS 100 pl=2 2] A% s =T Al
ol 3t positive control2A neomycin (Sigma)
01 mg/mlE 7 Yo sAEt) 717}

100 plo] At wijgFedo] wellel 74+ Atk Plate
= QUIE shar 37 °CellA] sl vk F<t mjdeta
. mAE S AxE] skl 02 mg/ml
p-iodonitrotetrazolium violet (INT) 50 W& 2+2+
o] wellell H7¥star, 37 °ColAd 3087 WHEAIA
o AE e HS 2R BAEReH, &
A clear well& Aldsh= =4ol gk A3i&

Bl Aol it

4. Cyclooxygenase assays

A8 ZZdlo| o3 g elZdy AT A

= COX-1
At 71EAQD AP 7 oaad dgk &
o A3 gE Hlwshk=s 4013}. COX-1 bicassay

= Jager (1996) ol <Jst ®
COX-1 &4 (ram seminal vesiclesZ H-E 2]
sk Sigma-Aldrich)= co-factor §& 7Fx|aL &
stz om, dollA 57 il K pre-incubate)
3tk 60 nl COX-1 &4/co—factor &l 20 1l
o A& FZH (20 ul 784 FE8H, 25 g
& FE8Y + 175 ul B)S A7), Aol A
7

587 Aok skt [MCl o}a}ﬂ A} (arachidonic

_1

10 ul @7]:5‘ = . 0.2 H]g/nﬂ
carrier £<491 unlabelled prostaglandms* 4 111 A

oket WS Zw e (Zschocke and van
Staden, 2000) W}%‘jr N-terminal -2l
six-histidine AE-S- 3= QIRF AIZFF QOX28 &
21 AE <k = Baculovirus overexpression
systemol] A #2]¥ Z& Sigma-AldrichZ 5-F

TYatAcE Co-factor &Ho] The A ¥HS (COX-1
er COX-291= 22t 037 06 mge] of=dd
o] AREH AT AlQJsta= COX-1 A7} &
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dstArt. Zhzke] EAoA 470¢] iz (control)
o] AREEATt 2= WiaekeeR A7be] g4
7k [C] olebrlEdt 7k o)l HClR 8843
HAa, F70= solvent blank it FFFo=
indomethacin®] 7} Sl (COX-1 WHoll=
M, COX-2 WHolE 200 uM). AEFEE]
percentage A3 solvent blankel] tia] A& &
A&ke] radioactivity ¥-& Hlal $ho 2 A AlkkE ST

RO

5. Acetylcholinesterase enzyme
inhibitory activity

A FEEC o3 oEEFHol| 2~E Al AT
A9 Asl= TLC ¢} micro—plate assayol <3}
ZAHE Q) o5 WS Ellman 'Y (Ellman et
al, 1961)= oK FAste] ARgstAT B
2 o] @47} dithiobisnitrobenzoate ion¥} WH&-3)
< v thiocholine®. & HE WA= =g =
7He #EFFoRA SAHIATY 71780 (electric
eels, type VI-S lypophilized powder) &5
acetylthiocholine iodide (ATCI), acethylcholinesterase
(AChE)E 819131 Sigma-Aldrich=+5€] 55-dithiobis
~2-nitrobenzoic acid (DTNB)E T3ttt 2
o= tha3 2 buffers 28319tk - Buffer
A 50mM Tris-HCl, pH 8, Buffer B : 50mM
Tris-HCl, pH 8, containing 0.1%6 bovine serum
albumin (BSA); Buffer C @ 50mM Tris-HCl, pH
8, containing 0.1M NaCl and 0.02M MgCl, « H:O.
TLC 45 18l 10 el A& F599 5 nl 02
mM  galanthaminehydrobromideS TLC plateol]
spotting®}$1 3L, chloroform : methanol 8 : 28 A
WAL TLC plate= 5mM  ATCI®H 5mM
DTNB in 50 mM Tris-HCl (pH 8)Z silica’} %
W3] EslE7] A7A spray AL AEFEE
o] gaA#Ede 7]40mM ATCI in Buffer
A), dA°KImM DTNB in BufferA) ¥ &4

(3U/ml AChE in Buffer A)E spray Al o2H
ZAHAE 2-5 & ol AChE A3l E4e] ogt
WA spot¥} $HA b W eke=rh Rt
o] 52 K7 5t bl #EE L 7|5k False-
positive §-3-& TLC plate 919l spray 7] A9l
7183 A ZAE Ao =2 AAESITE Micro-
plate assay°ll&= Opsys MR 96-well micro—plate
readerE AHg3latl 9%6-well plateo]= 25 pl
15 mM ATCI in water, 125 ul¢] 3 mM DTNB
in buffer C, 50 pl¢ Buffer B Z18]3 25 nl®] A
27b A7 A S EE 406 nmol A W 45%
(G3) HAew FAsAY 1 F 25 el 02
Uml®] 247F A7, v 6% (83]) 1+ 2
2 St SRS 8 A 714
o] ZpA Q] ThEafel o3k ojw 3t FHE STt
L BAE U o]FY] £ERTE 24F F7
al7] A7pA ] wkg HlES At FoEA BA
=21k % A3l blank (methanol in Buffer A)
of gt A5 WREEEE HWFOEA Aty
ATk

6. Genotoxicity test

AR A=) A AL ol T Ames
test® SAEATE Ames assays= Maron¥} Ames
(1983) ¥ Elgorashi 5 (20039 <Js] 7]&d o
= plate o]-g-f
Salmonella typhimurium strain TA98S 7FA] 1L
S=3¥sksIt) 100 w9 bacterial stock2 20 ml Oxoid
Nutrientell 231 37 °C ollA orbital shakerE ©]
&3l 16 Azt vtk a7 ok uiekgh wi ekl
0.1 mle 2 ml top agar(biotin®} histidine®] w]%
st 01 ml AlEEA(AE FEH, solvent
control ¥ positive control)@} 05 ml phosphate
bufferg ¥ ¥Ah 919] top agar mixtures
agar plate ¥H| Fojxa, 37 °CollA 48 A7t

incorporation  procedureE
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1. Antibacterial activity

78719] CEHE, oeolAHoE, B2 FE3

Z59] rEAe disc-diffusion assay, micro-

Table 2

AATE AR A EFEEONA,
disc—diffusion assay®ll 9] T3t 1303
At B 0% A drEAS
7V 43 Aelad= Terminalia sericea®]
g5 dEeR FE3 Aol ettt (A
ISl A 1.2-2.66, 13 oA 06-2.33
mm$th. Salix mucronata®l %, Acacia nilotica
Ut A4 B8 Terminadlia sericea®) WA AY
i, Ficus surf] 2 & 59 = FE=5 A
718 FE0] & FEE=ET 9 e

Yeli2lek  Micro-dilution

dilution assay=

assay =
Table 2

Antibacterial activity (MIC) of plant extracts (mg ml ™~ ') obtained from trees used in South African traditional medicine as determined by the micro-dilution assay

Plant species Plant part Bactena tested
analysed - -
Ethyl acetate extract Ethanol extract Aqueous extract
Bs Sa Ec Kp Bs Sa Ec Kp Bs Sa Ec Kp
Acacia nilefica spp. kraussiang Leal’ 0.780 1560 3125 3125 0780 1360 3125 3125 500 625 =125 =125
Bark 0.092 0002 0.780 0.780 0940 0.092 0730 0780  0.780  0.730 6125 6125
Root 0.195 0390 0.780 0780 0.780  0.780  1.560 1560 2,500 0.600 6.250 6250
Acacia sieberiana var. woodii  Leaf =125 =125 =125 =125 0390 3125 0.780 1560 0390 0.780 1.560 0390
Bark 0.780 0780 0.780  0.780 0.500 0780 1.170 0.780 >12.5 =125 >12.5 >12.5
Root 0.146 0092 0092 =125 1170 3,170 3.170 3170 31200 1.560 1.560  1.560
Albizia adianthifolia Bark 6.250 6250 1250 ma 3125 3125 6250 6250 =125 =125 >125 =125
Root na na na na na na na na T na na na
Combretum kraussii Leaf 0.780 156 6250 6250 0510 1.560 6250 6250 3125 3125 50 6250
Bark 0.600 3125 6250 9.000 1300 1.340 1.560 1560 L1560 1.560 125 3125
Root 0.195 0780 1.560 3.125 0780 0.780  1.560 0560 3.125 3125 3125 3123
Faidherbia atbida Leaf 0.780 6250 6250 6.260 0780 1560 1.560 3125 4000 1560 3125 6250
Bark 3125 3125 6250 =12.50 0580 0390 4600 6250  0.780 6260 250 =125
Ficus sur Leaf 6.250 6250 6250 =125 0.780 0780 3125 6250 6250 6.250 =125 =125
Bark >12.5 >12.5 >125 >125 0270 0.092  2.180 3135 L5360 0.580 6.250 6250
Root 0.300 0092 1.560 1560 0.580  1.560 3.125 6250 3125 0730 4600 1250
Prunus africana Leal’ 6.250 6250 3.125 6125 1560  2.900 3.125 6250 3125 5000 6250 6250
Bark 3125 3125 6250 6250 3120 1560 3125 2000 2900 2900 3125 6250
Salix mucronate Leaf 4.710 6250 4700 6250 3125 1560 3.125 3125 0.195  0.560 0.540 0390
Bark 2340 3125 3125 6250 0.580 3125 3125 6250 1.560 6.250 =125 =125
Root =125 =125 =125 =125 3125 6250 6250 =125 =125 =125 =125 =125
Terminalia sericea Bark 1.560 L5600 1.560 1560 0780 1.560  3.125 3125 0.780 0730 0780 0.780
Root 0.390 1.560  1.560 0.780 1.560 1.560 1.560 1560  1.560 1.560 1.560 ma
Trichilia dregeana Leaf 3123 6250 6250 6250 3125 1560 3125 3125 3125 1.560 3125 3125
Bark 3125 3125 3125 6250 2340 1170 6250 3125 =125 =125 6250 =125
Root 6.250 6250 6250 6.250 6250 6250 6250 6250 =125 =125 =125 =12.5
Neomyein (pgml™") Bs=0.008 Sa=1.5 Ec=3.1 Kp=0.78

Bacteria: Bs, Bacillus subtilis; Bc, Escherichia coli, Kp, Klebsiella pneumoniae; 8a, Staphylococcus aureus; M1, Micrococcus lutens. na: not active.
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AE7F MICgke] <15 mg/mielT: Aada sieberiana
o Wrgds cdobiEHlER FET 3
Acacia nilotica®l 2] % WA AS oot
o|ER FZ% 3lo] 0.8 mg/ml ol3t FelAl 1
g B adSAEdE BEFE AdlE
Acacia sieberiana 99 & FEE
91 Klebsiella pneumoniae®] t3]
(039 mg/m)-& VrERA R 22 AEe] s
oeobAHe|ER FE3 A

o] AAS MICZE 0.092 mg/mlE A &8ttt

2. Cyclooxygenase activity
COX-17 COX-2 EAE Adlehs E48 ~3

Table 3

242 sk

AHlelER 5

A FALE Kotk RE Awcia sieberianal)

=
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xgl‘i‘:q‘l‘ﬁ
e
FEEL
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==X

TEE

vt} (Jager et
3 HE B

72 Az A

92 COX-1°l st
ichilia dregeana®] & oo}
3 A COX-29 thalf Aeizel

HH
T

Inhibition (%} of prostaglandin synthesis by plant extracts {0.25mgml '} obtained from trees used in South African raditional medicine as determined by the

cyclooxygenase (COX-1 and COX-2) assays

Plant species Plant part analysed Extracts tested {50 mg ml I)

COX-1 inhibition (%)

COX-2 inhibition (%)

Ethyl acetate Ethanol Aqueous Ethyl acetate Ethanol Aqueous

Acacia nilotica spp. kraussiana Leaf 93+3.1 96+ 1.9 o6+ 3.1 80+29 89+29 90427
Bark Y4+3.0 9617 9755 8831 96 E£4.6 9613

Root 87428 Q1 +2.6 95452 80+46 438 9T+55

Acacia sieberiana var. woodii Leafl B0+038 85+39 61+24 T7+1.1 BBELS 50£33
Bark 8151 88136 Te£ 17 TOx£44 T6L4.9 52413

Root 6740 5830 40£25 13223 48 £38 48L£49

Albizia adianthifolia Bark 87+74 T5£33 65+42 8744 Sltl4 5840
Root 88459 0+£3.7 61431 84439 22434 36429

Combretium kraussii Leaf 0+19 93+31 Ti+16 9627 90+£35.1 52+36
Bark 97£2.1 85+£2.9 69+4.6 HE15 J4L38 41£2.9

Root 90+12 T3x41 6031 2040 29£2.1 39+24

Faidherbia allida Leaf B0+£53 BB td4d 91+ 1.6 81+2.0 82409 53t 16
Bark T+22 82+5.1 80+26 T4+22 Te+2.1 57+ 1.0

Ficus sur Leaf 66+ 1.9 15£1.9 2+£09 60+£33 24+44 29+15
Bark Tet 31 B2+55 Bo+44 22452 16429 19443

Root 429 80+38 Ti£31 2117 13£7.1 43£22

FPrunus africana Leaf BE L34 90 +2.8 55452 84225 84441 514 1.0
Bark 90+4.1 96+ 1.1 60+ 3.1 TO+£1.9 88+12 58+24

Salix mucronata Leaf 82424 B0+32 Ti+1.1 T4+6.1 TEL26 67457
Bark T8+2.1 9343 Bit47 82+1.1 TO 431 56423

Root 94+ 1.7 8729 61+78 T4x18 TT£63 58£1.1

Terminalia sericea Bark G0t 39 T2x18 59440 41 +3.5 2027 23423
Root 85+32 TE+24 55421 716 32426 28+46.1

Trichilia dregeana Leal’ 37T£11 46£3.5 25£33 slx2.1 22462 17+6.3
Bark TEE09 46 £3.0 2T£26 1919 2041 33£5.1

Root 37124 27+1.9 22+41 1137 49+£31 13+3.1

Inhibition obtained (%) is expressed as mean= 5.D. Percentage inhibition of p glandi is by indomethacin (standard) was 80 £ 1.9% for COX-1 and

69 £2.4% for COX-2.



AZTIE FI18A M4R(2005. 12) 107

g 2 Fous surd QL4740 2 282 2=
3}

AL COX-13 COX-2 Bl Al oFg
Ak = FEFE9 COX-2 Asfjad= gy
2 f718v FEEl vl Wtk FriEe A

& Acacia nilotica®l =
A o Q)T) AR e
e, yFad)2HE oA
7F COX-13 COX-2 2

Ath= AL Foavbsint

i lo
™
1>
iCal
i
e
o e
(¢
a
X

ol A Al 2de 7t

3. Acetylcholinesterase enzyme
inhibitory activity

ZAbE A EFEE] opEFZ | ~H A 2
&AL Table 40 YERISITE ZALE A8

=3 ==

=5 ToA, TLCS micro-dilution assay &7l
Al ofAldZ-ol| 2H ek Al gl 21% AEAS
Bt Img/mle] %M, Combretum Kraussii
o] b5 ofdopAEo|ER 53 Alo] 7MY w2
A3l 24(96%)= HEMIATE ICx #4202 mg/ml
oAt} Ak AsjEAd gk (<60%)°lAacia nilotica
(A5 oldolMElo|ES} erE®2 F5), Albizia

Table 4

adianthifolia (A4S AE-E2 F5), Trichlia
dregeana (\WFi7a4dE odobAElo]ER F5)=E
FH #EES 7P v 1Gy #42 Combretum
kranssii (004 mg/m)®] WWrAads oghEs
=% Aow FE AojHrk Galanthamine (positive
control)®] % As= 20 M du 93%AL, 1Cs
e 2 1M o3tk

4. Ames genotoxicity assay

Fred HdE Hehare] groll A% Salmonella

TARS ©]&3l ofe] A=E59 Wo|dds 543}
o] Avs AQith v frE Bw FHPgEo]
blank (negative control)<] %% At o
el FHule] A7 B AlEZEZolo wWo| A
o] Q= Ao 715Ul FAME ojudk AE
Ex A wold gy YA kit
V. ZAE

2 Ao AL AE FE2ES JH7H] b
¥ot 189 SRMES st 9k Alkaloids,

tannins, lactones, triterpenoids, hydroxystilbene

Inhibition {percentage and [Cs values) of acetylcholinesterase enzyme activity by plant extracts {1 mg ml ') obtained from trees used in South African traditional

medicine as determined by the micro-plate assay

Plant species Plant part analysed

Inhibition (%) and ICsy values

Extracts tested (1 mgml™")

Ethyl acetate extract ICsn Ethanol extract ICsn
Acacia nilotica spp. kraussiana Leaf 53£37 07 £ 01 5663 05+01
Bark 41+£21 13 £ 01 na -
Acacia sieberiana var. woodii Root 6043 04 £+ 01 62141 04 £ 0.0
Albizia adianthifolia Bark 614351 04 +02 53422 0.7 +0.1
Root 45+21 12+ 01 51+34 09 +0.1
Combretum kraussii Leaf 96t4.6 02 +01 BE£31 02 +01
Bark 824461 0.14 + 0.1 83+45 0.04 + 0.1
Root 81441 02+ 0.1 82452 0.13 + 0.0
Salix mucronata Bark B2+39 03 + 0.1 na
Trichilia dregeana Bark 55+44 0.8 £ 01 a -

Omly the extracts of the six species that showed biological activity are listed. Inhibition (%) of acetylcholinestersae enzyme by galanthamine (20 pM) was 93 +3.2%
and the 1Csg value 2 £ 0.1 pM. na: not active. Inhibition (%) obtained and 1Cs; values are expressed as means + 8.D.
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glycosides 5°] Combretum™} Terminalia 514
YA = 9 oK Hutchings et al., 1996; McGaw et al.,
2000). acetyl histamine,
imidazoleatic acid= Albizia adianthifolial~ 1+
Elutal (Maat and Beyerman, 1983), limonoids:
Trichilia F° &AgFcHMulholland and Taylor,
1980). Tannins, ethylgalate, Flavonoids, octasanol,
B-amyrine, a-betuline Acacia®ol| EA5}ta,
(Ayoub, 1984; Abdelnahi et al., 1992; Neuwinger,
1996). Ferulic esters, terpenoids, phytosterols,
amygdalin® Prunus Africana®ll 43K Hutchings
et al, 1996). °] 31 sk 3l8E %, B-glycyrrhertic
acid®} T2 F=AE, albilocin, flavonoids, limonoids,
a-betulin, st1tosterol triterpencids, hydroxystilbene
glycoside phytosterols, amygdalin, stilbenoids &<
FASH t 28-S A e A7) shpnk
It Uberti et al.,1990; Witte
et al, 1992, Bruneton, 1995; Hutchings et al.,
1996). o]t sigtEES ofnts & AFtelA] 3
3 AT SS S =AM 2 FE=CA
Rt 23 Beo] gl
false positive FFEA

[e)

Albilocin,  flavonoids,

ZH= Ao 7 oA
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