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PORNTIP CHANRAT : FLOWERING FRUIT SETTING AND THE
ACCUMULATION OF COUMESTROL IN THE TUBEROUS ROOTS OF
WHITE KWAO KRUA (Pueraria candollei Grah var. mirifica)

THESIS ADVISOR : ASST. PROF.YUVADEE MANAKASEM, Ph.D.

110 PP. ISBN 974-533-385-9

Pueraria candollei Grah var. mirifica/ FLOWERING AND FRUIT SETTING/

COUMESTROL

Two experiments were conducted during the year 2002-2004 at Suranaree
University of Technology Farm. The first experiment was the study of flowering and
fruit setting of the White Kwao Krua using the factorial in RCBD with 4 replications.
The second experiment was the study of the accumulation of coumestrol in the
tuberous root of the White Kwao Krua using the randomized complete block with
4 replications. The flowering of the White Kwao Krua started in November and then
set pods; the pods matured in Apirl. Fertilizer 12-24-12 at the rate of 35 kg/rai together
with calcium-boron 10 ppm and NAA 100 ppm gave the highest lenght of
inflorescence, the number of inflorescences/plant, the number of pods/inflorescence,
the number of seeds/pod and 100 seeds weight. The treatment of fertilizer 12-24-12 at
the rate of 35 kg/rai in combination with calcium-boron 10 ppm showed the longest
pod lenght which significantly different from control. There were 10 stages of the
White Kwao Krua for flower development. The treatment with fertilizer 12-24-12 at
the rate of 35 kg/rai showed the earliest the flower development while the treatment
with calcium-boron 10 ppm showed the latest the flower development in comparison

with control. The treated of CuCl, 1,000 ppm MnCl, 1,000 ppm and FeCl, 1,000 ppm



gave the higher level of coumestrol when compared with control. The treatment of
CuCl; 1,000 ppm showed the highest amount of coumestrol. However, the treatment of
MnCl; 1,000 ppm and FeCl, 1,000 ppm had the negative effect on the tuber size, fresh
weight and dry weight when compared with control. However, the tuber firmness was
not effected. Therefore, fertilizer 12-24-12 at the rate of 35 kg/rai in combination with
calcium-boron 10 ppm and NAA 100 ppm were significantly factors increasing the
reproductive growth of the White Kwao Krua. CuCl; 1,000 ppm MnCl, 1,000 ppm and
FeCl, 1,000 ppm can stimulate the coumestrol accumulation. The highest coumestrol

content was from CuCl, 1,000 ppm.
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3. 3%8% Inflorescence primordia initiation phase
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8. 328% Petal and Stamen initiation phase
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o o 1 4 a
WIATTIUAUYAVDIAITANANINUATOUIIVINUAAZNTANUA W1UT W19 Coumestrol AIBNTT
o { o v ' a
Seufeudunsuinsgiu (Standard curve) 1 ld9nANUFURNTTEIeUSMIBANAY
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NIAUUA YAl dminga Wdnudia
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ﬁa@‘mm‘ummﬁauu 95 % 91NNITIUATIEVLLUD Duncan’s New Multiple Range Test

(DMRT)

a da A v A A A
M3519N 2 1WesiFuAnNNTFY ANNUUMILG tazlSHaas Coumestrol ¥99NI1UATBVU
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(L‘]J@ﬁclsuﬁ) (NN./a.HU.) ("lﬂﬂ'iﬂill/ﬂiuumuﬂuﬁ}ﬂ)
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A0ANADINUNITANYIUD Takashi et al. (1990) NWUIINT IR CuCl, UAHI Kudzu (Pueraria
v 4
montana varlabota) 1% 131181 Coumestrol tINMLNTU FIUNTAANUAY MnCl, ttag FeCl, A1
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Y ¢ J °
MINMANUINT 1 A1 mean square 1INMIIATIZHIUIHUTVDI ANNLIFOADN T1UIU

Yonannonu a3 IUANABYADNVDININIUAIBUI

Source of variation MS

df  ANNeNYeasn  veaendedd  1uduilnAevesen
Replication (R) 3 2639 " 255.70 * 11.16 ™
Treatment (T) 7 59.04 ** 7140.26 ** 92.5] **
Fertiliser (F) 1 207.92 ** 35912.00 ** 147.66 **
PGR (P) 1 121.95 ** 128.00 20.12 "
Calcium-Boron (C) 1 032" 12640.50 ** 451.20 **
FXP 1 25.08 " 990.12 ** 16417
FXC 1 3.69" 66.12" 1.10"
PXC 1 0.14" 45.12" 274 "
FXCXP 1 54.15" 200.00 © 8.36"
Error 21 16.87 82.61 12.66
)% 11.7% 7.9% 11.7%
ns = lHUARANNUNIADA
+ = uananedniiediyiisedu 5%

= UANANEENUNIAAYNTZAY 1%
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ANVETOADN  IIUIUFOARN/AY UKD/
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flo 12-24-12 35 ATansu/ls 38.01 be 135.00 ¢ 28.68 b
uaassen TusoU 10 ppm 31.48 ab 72.50 b 26.93 ab
1o 12-24-12 +unaiBen 1usOU 10 ppm 35.06 be 120.50 28.40 b
NAA 100 ppm 36.27 be 94.25 ¢ 31.05 be
1o 12-24-12 +NAA 100 ppm 37.68 be 170.25 £ 36.13 cd
uaaFen TUsoU 10 ppm +NAA 100 ppm 34.41 be 106.75 ¢ 32.46 bed
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ADANTLTAVANNAONU 95 % ANTIATILHUVY Duncan’s New Multiple Range

Test(DMRT)

MINMANUINT 1.2 Gfl’mgauam!ﬂ%ﬂnsﬁﬂmzﬂinﬁﬂ%’ﬂmqmmsﬁ% (N-P-K) nu519)

21smMalusna@anl 5o UABANNENIBBADNVBININIUAITDUT

$1991%13 N-P-K (F) C- Mean Diff
5190 IsuAaFeN TUsoU (C) 0 kg/rai 35 kg/rai
0 ppm 32.06a" 37.84a 34.95 -5.78 *
10 ppm 3294 a 37.36a 35.15 -4.42 *
F- Mean 32.50 37.60 35.05 -5.10 *
Diff -0.88 ™ -0.48 " 02"
£ = yanasedniieddunsedn 5%  ns = hiuandeiuncada
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msnfFeumeunm S.E.D LSD(5%) LSD (1%)
FEUINTWOIT N-P- K 1 5190 1rsunaiden usou 205 427 5.82
521191 51519911113 N-P- K 290  6.04 8.22
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51991113 N-P-K (F) P- Mean Diff
A3AANMIRITYAVIA (P) 0 ke/rai 35 kg/rai
0 ppm 29.67b" 35.54 33.10 -6.87 **
100 ppm 3534 a 38.67 a 37.01 333"
F- Mean 32.50 37.60 35.05 -5.10 **
Diff -5.68 * 213" -3.90*
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HUAIMILANMSI3YAUIARBAINEIFBADNVBININAATOUTI

51901 ITLAATN 1UTOU (C)  P- Mean Diff
asnuguMIRIYan Ia (P) 0 ppm 10 ppm
0 ppm 32.93 2" 33.27a 33.10 -0.34 "
100 ppm 36.97 a 37.04 a 37.01 -0.07"
C- Mean 34.95 35.15 35.05 -5.10 **
Diff -4.04 " 377" -3.90 *
w — yananesniitediduiisedu 1% * = uandwedniediiyiiszau 5%

ns = IUANANNUNTDA
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MINMANUING 1.5 FoyauaaullFauneuszyiineifadesieeirils N-P-K 51691415114

luspadanluseunuasnIuANM s YWAVIAAONINEITOADN VDI

1212A39U1)
ﬁﬁﬂ?‘ﬂﬂnmi
51901MII N-P-K  w5qaula 519 IMIsuAaFe TUTOU
(F) (P) (0 P- Mean Diff
0 ppm 10 ppm
0 kg/rai ( FO)
0 ppm 27.86b" 3148a 29.67 3.62 "
100 ppm 36.27 a 34.41a 35.34 1.86 "
35 kg/rai (F1)
0 ppm 38.01a 35.06 a 36.54 295 "
100 ppm 37.68 a 39.66 a 38.67 -1.99 ™
C- Mean 34.95 35.15 35.05 020 "

ns = MUARAINAUNINEDA
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MINMANUINT 1.6 FoyauaauilSeuiiauszrineifadusigers N-P-K nuas

MuguNsIyAulaned IUTeRRNABAUYPINITANTEUT

51991413 N-P-K (F) P- Mean Diff
aInuguMIaIyala (P) 0 kg/rai 35 kg/rai
0 ppm 74.50 b" 152.63 a 113.56  -78.13 **
100 ppm 89.63 a 145.50 a 117.56 -55.88 **
F- Mean 82.06 149.06 115.56 -67.00
Diff -15.13 ** 713" -4.00
s = pananeduiifedfniiszdu 1%  ns = liuanausuneada
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FEUINGW0113 N-P-K fUa13nugumsnsada e 454  9.45 12.87
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MINMANUINT 2 A1 mean square 1NMIUATIZHIUIBUTVDI ANNEITD S1U

waanaln taziiviin 100aAVINIAATBV?
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Source of variation MS

it eweniln Swaumdadedn it 100 wie
Replication (R) 3 0.02" 0.03" 0.004 "
Treatment (T) 7 4.21 ** 2.01%* 0.29 **
Fertiliser (F) 1 17.30 ** 4.15 ** 0.63 **
PGR (P) 1 5.20 ** 7.36 ** 0.15 **
Calcium-Boron (C) 1 0.42" 0.62 * 0.73 **
FXP 1 0.14" 0.50™ 0.30 **
FXC 1 5.50 ** 0.87 * 0.01™
PXC 1 0.80 * 0.008™ 0.03 "
FXCXP 1 0.10™ 0.56 * 0.17 **
Error 21 0.13 0.12 0.01
CcV 6.7% 7.6% 4.5%
ns = liuanaenun1eana
+ = uananedniiedidyiisedu 5%
= pananedniiediiyiisedu 1%
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v o : Y} A
MINMANUINT 2.1 anueIdn SnnuNdanadn taziiviin 100 IAAVDINIAATDUI

mlgnluvhsaamininendemaluladigsin3

o o 3 o g’ @ <
ﬂ'J']ilfJ']'JP\]ﬂ fl]'lu'JULiJaﬂ/P\lﬂ HUIMUN100 LUan

NIAUUA (IFUANAT) (uda) GEED)
NENAILAY 397a" 3264 2242
flo 12-24-12 35 AlTansu/ls 6.02 de 4.82 cd 2.44b
uaassen TusoU 10 ppm 421 ab 4.77 cd 2.39 ab
1o 12-24-12 +unaiBen 1usOU 10 ppm 6.76 5.30 de 2.69 ¢
NAA 100 ppm 4.60b 4.17b 272¢
1o 12-24-12 +NAA 100 ppm 522¢ 4.54 be 2.69 ¢
uaassen TUSoU 10 ppm +NAA 100 ppm  5.70 cd 5.08 cde 2450

1o 12-24-12 + uparBen TUTOU 10 ppm

+NAA 100 ppm 6.37 ef 548 e 3.11d

1/ A v A Y ' A A Y] v o Y A o ' T
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Aaaa 4 q'/ a 4
A0ANTZAVANUFUU 95 % 1NN AATIZHUVY Duncan’s New Multiple Range Test(DMRT)
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51991413 N-P-K (F) C- Mean Diff
5190 1M 1IUAATN TUTOU (C) 0 kg/rai 35 kg/rai
0 ppm 4.09b" 6.39 a 5.24 -2.30%*
10 ppm 5.15a 5.79b 5.47 -0.64 **
F- Mean 4.62 6.09 5.36 -1.47
Diff -1.06 ** 0.60 ** -0.23
s = pananediifedfniiseay 1%
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1/ v A v I A [ J A A 9 v o [ A @ ] 1 o
aundeluneauilineIny ﬂ%ﬂﬁﬂ‘ﬂ@]”IiJﬂ’JEJG]’Ji’JﬂHiﬂ"IH”I?Nﬂf]HmﬂJfJUﬂu]llILMﬂ@NﬂuVIN

[

ADANTTAVANUABNY 95 % 31AMIAATIZHUUD Duncan’s New Multiple Range Test(DMRT)
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MslSeneun SED LSD(5%)LSD (1%)

5£1I951901115 N-P-K nUsigoisnaluuaasenTusey 018 0.37 0.51

MINMANUINT 2.3 FoyauaauifFaumeuszrninesigosmslusaasanluseunues

auguMssyRulianenNueIHnVEINNIRTEV

AsmugumIsaula (P)  C- Mean Diff

1o IsuAaFeN TusoU (C) 0 ppm 100 ppm
0 ppm 500a" 5.49 b 5.24 -0.49 *
10 ppm 491 a 6.03 a 5.47 S1.12 **
P- Mean 495 5.76 5.36 -0.81
Diff 0.09 ™ -0.55 ** -0.23
s = pananeduiitedRuiisdu 1% * = uanawedditedidniisedy 5%

9 g

ns = lUUenANAUNIaDa

1/ v A @ d @ 1 A A 9 v o [ A o ] 1 o
aunasluneauilineIny ﬂ%ﬂﬁﬂ'ﬂ@'l‘JJﬂ'J‘(’J@]’J’[’)ﬂ‘H3ﬂ1‘kl'I’ENﬂﬂﬂlﬂﬂﬂuﬂuqullﬂﬂﬁnﬂﬂu‘ﬂﬁ

A o &

ADANTLAVANABNU 95 % 9INNTAATIZHUVY Duncan’s New Multiple Range Test(DMRT)
msfseumeunm S.E.D LSD(5%)LSD (1%)

FENINTWO AT TUTOUNUMIAIVANMITYAY Ta 0.18 0.37 0.51

M3NMARINT 24 JoyauaaulfIaueusznies1ne 1M N-P-K fus1ge1tismaly

= ' o < \ A
!!ﬂﬁ!“liﬂui‘ljiﬂuﬂi’)‘in1—!31!!3»1’!:1ﬂﬂﬂﬁﬂﬂli’)x‘iﬂ'JTJ!ﬂiﬂélﬂ]

519911135 N-P-K (F) C-Mean  Diff
5190 1MsUAFN 11U (C) 0 kg/rai 35 kg/rai
0 ppm 4.01b" 5.06 a 4.54 -1.05
10 ppm 4622 5.0la 482 -0.39
F- Mean 432 5.04 4.68 -0.72
Diff -0.61 0.05 -0.28

1 A v A Y ' A A Y] v o Y A o ' T
ﬂuﬂaﬂiuﬂaauulﬂﬂ’)ﬂu ﬂnﬂﬁ&l“ﬂ@nlﬂilfmﬂﬂﬂ“leliﬂT}JTENﬂf,]HL‘ViiJfJuﬂuulmLGmG]Nﬂu%N

[

Aaaa §y o a o
AOANTLAVAMUFOUU 95 % INN1IAATIZHLULY Duncan’s New Multiple Range Test(DMRT)
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MINMANUING 2.5 FoyauaaulSeumeuszrinesIge1s N-P-K  51901%15M4ly

) a a ' o < v
smawauimau !lﬁ3%T"Iiﬂ'J‘]JﬂNﬂ"Iﬁ!‘i]ﬁillu!ﬂﬁiﬂﬂi’)fﬂ"m?umﬁﬂﬂi’)ﬁﬂ

V990 I1AATOUN
51901413
59T N-P-K  uaaFeulusoy  @1sniugumsniyay e
(F) (O (P) C- Mean Diff
0 ppm 100 ppm
0 kg/rai
0 ppm 3.26b" 477a 4.01 S1L51*
10 ppm 417a 5.08a 4.62 -0.90%*
35 kg/rai
0 ppm 4.82a 530a 5.06 -0.48 ™
10 ppm 4542 5.48a 5.01 -0.94 **
P- Mean 4.20 5.16 468  -0.96
s = pananeduiifedfniiszau 1% ns = luandeiuneada

9

Vaundelunediniiferty aundofindredasnysnsingumiiouiu liuandareiuna
anafiszduAMUEeIY 95 % 11AMITAATIZHIU Duncan’s New Multiple Range Test(DMRT)
manfFeumeuan S.E.D LSD(5%)LSD (1%)
JZHINFINOIT N-P-K 51901 1sunaiFon luson

Hag INIUANMINIYAD In 0.25 0.53 0.72
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MINMANUINT 2.6 VoyauaaulFauMeuszrInesIgeIMs N-P-K AUa1saIuaums

2 a \ ch U =3 )
m‘;tymuiﬂﬂeumun 100 tNaAUDININAUAIDVII

51991113 N-P-K (F) P-Mean  Diff
asnuguMIRIYaL Ia (P) 0 kg/rai 35 kg/rai
0 ppm 2482 2.56b 252 -0.09
100 ppm 242a 2.90 b 266  -0.48
F- Mean 2.45 2.73 259 -0.28
Diff 0.06 -0.34 -0.14

1/ v A @ d @ 1 A A 9 v o [ A o ] 1 o
aunasluneauilineIny mmaﬂmmmamaﬂmmymqﬂqymmuﬂu"lmmmmumﬂ

[

ADANTLAVANABNU 95 % INNTAATIZHUVY Duncan’s New Multiple Range Test(DMRT)

M3NMARINT 2.7 JoyanaaulfSaueusznies1ne1ms N-P-K fusige1rismaly

uparFanluseu HuasnILANMSIAUIAAIHIID 100 IMGAVBINNAATOU

51901113 A13AANMIRITYAL In
5190111 N-P-K  upaidenlusou (P) C- Mean Diff
(F) (O) 0 ppm 100 ppm
0 kg/rai
0 ppm 2.24b" 239a 2.32 -0.15™
10 ppm 2.72a 2.45a 2.58 0.26 **
35 kg/rai
0 ppm 2.44b 2.69 b 2.56 -0.25 **
10 ppm 2.69 a 3.11a 2.90 -0.42 **
P- Mean 2.52 2.66 2.59 -0.14
s = pandseglifodfaisEay 1% ns = liuandesuneana

9

[

Vanndelunodulierty aundeiinmudrodrsnysnsingemitouiu liuandaiuma
afansERUAIIFRIY 95 % 9INM3ATILLUY Duncan’s New Multiple Range Test(DMRT)
msnfFeuneum SED LSD(5%)LSD (1%)
JLHINFINOT N-P-K 5190 1m1sunaifon luson 008  0.17 0.23

wag A1InUAUMIRIYaL Ia
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4 ¢ d o )
ﬂ]i1~‘iﬂ1ﬂwu3ﬂﬁ 3 i?h mean square <i]1nm3'3m51$m1ﬁﬂummmmmmuaanﬂ@)nmm

A ~ d a [y = =
mmmamﬂuuﬂaa‘nﬂaaa°nw1suummmaﬂmﬂiﬂaﬂqimi

Source of variation MS
df U TUDONABN (M)
Replication (R) 3 445 *
Treatment (T) 7 23.97 **
Fertiliser (F) 1 3922 **
PGR (P) 1 75.18 **
Calcium-Boron (C) 1 2.84"
FXP 1 5.80 *
FXC 1 36.26 **
PXC 1 145"
FXCXP 1 7.02 *
Error 21
Cv 0.6%

ns = Liuanaedunana

A o [ Y]

* = AN NNNITIANNTLAY 5%

9

[

= UANANEENUTIAAYNTEAY 1%
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MWHWINN 1 taasd Ui Inaasuaane T aaameuunan-sunanlull w.a.

2545-2547 ( MN:aotnaasunuAsyalszmun 3 (Faeihuend) o. 11199

=S
. UATIVANI)

Sunuilasvenaanne i (Fa119)
wm

u.n. nnN. un 1.8, n.n. FIRIN n.a. a.n. n.ey. a.0. n.e. 5.0,

A
(23]

¢ Snnuilusveaaaaane il w.a. 2545 —8 dnnuiilusvesawaadeiu U w.a. 2546 8 SnnuialusveaawanneYu 1 w.a.2547

y X v o ¢ o [y
MNWHYINT 2 HaaInNUTUTNINSgIgansinouans IAN-Fu AN W.a. 2545-2547

(Na: amiinaaaun¥AI¥adszMui 3 (FIe1ueN9) 8. 1184 2. UATINBAN)

o a(%)

X
ANNFUAUNNT

u.n. NN il 1.8, WA, . n.A. a.n. n.ey. .0, W.e. 5.A.

a
oy

. P .
—— U m.a 2545 anaudininggega t wa2ses —=— mmidudininigage U e, 2546 —A— mwdudininsgaga T w.e. 2547
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1 X YY) dc'p :3 [y
MWAUINN 3 naasnnuTUFNTINSMIganauamouNnsIaN-Fuaaludl w.a. 25452547

(NN: aiinaaan¥AIT¥aYIEMUN 3 (FI8UeN9) 8. 1184 2. UATINFFN)
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u.n. n.N. un .. w.a. EIRIN n.a. a.n. n.g. a.9. n.e. 5.0,
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nou

—— anusudingmga l wa. 2545 = mwdudinintdan Y w2546 awiudiningdga T wa. 2547

(4
v \

MRUINT 4 nansQurgiigeganauiiiounnsian-Sunanlull w.e. 25452547

Y Q

A ~ a v oy A o
(N ﬁﬂ]uﬂﬂﬁﬂ@lﬂyﬂi‘“ﬁﬂﬁgﬂ'luﬂ 3 (HIYUIUHE19) B. LHDY V. HATINFAND)
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30.00

25.00

a

QUHHN (DIANBABE)

20.00

a
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10.00

5.00

.. N un .8, n.a. FIRIN n.Aa. a.n. n.g. .0, n.e. 5.A.

=
(201

—— gamgiigega U w.a. 2545 —%— qamgiigega U w.a. 2546 quunigiigega T w.a. 2547
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MR 5 naasgamgisganauaeuunsian-sunanluil we. 2545-2547

(NN: aiinAaaN¥AI¥aYIEMUN 3 (FI8THeN9) 8. 1184 2. UATIFFN)
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u.n. n.N. un 1.8, n.a. EIRIN n.A. a.n. n.g. f.9. n.g. 5.0,

a
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‘ —— quungiidigall w.a. 2545 —%— gamigiidgall w.a. 2546 qamgiiinga U w.a. 2547

MWD 6 naafSananihduaasameunnsan-sunanlidl w.a. 2545-2547
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Y d J o Z 0%
ﬂ]iNiﬂﬂN‘tﬂﬂﬁ 4 ?’h mean square %1ﬂﬂ1§3!ﬂi18’;“r‘i]1!§ﬂu“]ﬂ‘ﬂi’)ﬁ VHIAHI HIHUNER
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MS
Source of variation df VUIAN viwiinaa vt
Replication (R) 3 19.97™ 1737330.70 ™ 14491.14 ™
Treatment (T) 3 107.24 ** 6256345.68 * 106186.75 **
Error 9 12.68 930344.74 12023.97
CcV 4.70% 14.50% 15.20%

ns = Liugnadunana

[

* = upnaNegntedAgyn

'
o Y =

** = ganANeeNNTadAyn

LAY 5%

F2AY 1%

Y A ¢ J ¢ ¢ X
ﬂﬁNfﬂﬂNH’Jﬂﬁ 5 f"h mean square %1ﬂﬂ1i’fllﬂi1$1’i31ﬁﬂu°ﬂﬂlf’)ﬂ !ﬂaiacﬁuﬂmmfﬁu

ANNUUWID tazifSinNaa1s Coumestrol ¥BTINIINAUD

MS
51
Source of variation df woddudanudy Ao Coumestrol
Replication (R) 3 208" 489 " 728 "
Treatment (T) 3 324 " 2.04 " 230.12 **
Error 9 0.94 2.58 5.31
CcV 1.10% 8.30% 11.50%

ns = lUUenANAUNIADa

[

** = gAnANeeNNTadAYN

F2AY 1%
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= v
MANUINN 8 QVIﬂﬂi\‘l’diN‘Uﬁx‘l Coumestrol

d‘ v v \ Y v
MNNUINN 9 ﬂi]‘l’\'!!ﬂﬂﬂﬂ’J'IllﬂN‘WHﬁSZﬁ’JNﬂ’J"IN!ﬂJNﬂ‘LI‘IJ%N]ﬂJﬂ'Ii Coumestrol

( Standard Curve)

12000
10000
8000

(Pixels)

6000

v
AITNLUN

4000
2000

0 10 20 30 40 50 60
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MWHUINN 10 VUABUMITIFAUAIIZHANS Coumestrol (Dewick et al, 1970)

Phenylalanine
Phynylalanine ammonia lyase
Cinnamate
Cinamate 4- hydroxylase
Coumarate

4-Coumarate- CoA ligase

Coumaronyl- CoA

Chaclone synthase+Chaclone reductase

4,2’ 4- Trihydroxychaclone

Chaclone isomerase

7,4’- Dihydroxyflavanone
(Liquiritigenin)

Isoflavone synthase

7,4’- Dihydroxyisoflavone

(Daidzein)

!

3-(4- Hydroxyphenyl)-4,7-Dihydroxycoumarin

!

Coumestrol
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MWAHUINA 11 10504 Ultraviolet cabinet
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