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Abstract: The research aim was to investigate bioactive compounds and analyse antioxidant capacities and
total phenolic content of five common Thai edible flowers, including Marigold (Tagetes erecta L.), Paper flower
(Bougainvillea hybrid), Ixora (Ixora chinensis Lamk), Cape Jasmine (Gardenia jasminoides Ellis) and Damask
Rose (Rosa damascene). Dried samples were serially extracted with hexane, dichloromethane and methanol
and the bioactive compounds were separated and quantitatively identified using Thin Layer Chromatography
(TLC). The extracts were then analysed for antioxidant activity by 2,2-diphenyl-1-picryhydrazyl (DPPH) radical
scavenging capacity assay and Trolox Equivalent Antioxidant Capacity (TEAC). Total phenolics content was
also assessed. The results illustrated that among the extracting solvent used, yields of methanolic extracts was
the highest (8-12%) in all flowers. Staining with the specific solutions, flavonoids and phenolic compounds in
methanol extracts were also detected by TLC from all flower types. These same extracts were analysed for
antioxidant potential and total phenolic content. Paper flower, Ixora and Damask Rose gave the highest values
of DPPH radical scavenging activity (90%) (p < 0.05). All samples had more than 90% inhibition of free radical
activity and equivalent to trolox approximately 17 mg/g sample tested by TEAC assay. Moreover, the greatest

amount of total phenolic content was from Damask Rose (31.91 mg GAE/ g sample) (p < 0.05).
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UNAnga: muﬁ%f‘fﬁa‘mﬂizmﬁﬁ@mqﬁLquﬁmmjuma‘zﬁmm AANIINANTFAUE AR ATE UATLTNIDIANS
Fuadnitmuaanansataresneniina i inaldd o 5 18a Eun Aenande (Tagetes erecta L) man
ﬁl\l'ﬂ\igﬂ’] (Bougainvillea hybrid) AaNwN (Lxora chinensis Lamk) mﬂﬂ/\mﬁgﬁ@u (Gardenia jasminoides Ellis) ey
PRNNUATLINATY (Rosa damascene) Haannsarindasianimy lanaelslvnu uazniuea AN AN
nanansdAty e lasinans WL (TLC) uasyinnnsd Lm']:ﬁuﬂqwéﬁﬁu@uuaﬁmizﬁqﬁ% 2,2-diphenyl-
1- p|CryhydrazyI (DPPH) radical scavenging assay, Trolox-Equivalent Antioxidant CapaC|ty (TEAC) uazifsunnd
asednianan mﬂmmimmmwmwmmnmmﬂmmu@@“lml%mmmmmmmamnmimmmmmm
8-12 WAZNNIAUUNAITAATYA2ER T IATNN IANIIHA LN ULNG (TLC) wuasdnAylungu Watlouessuas
maﬂszﬂﬂuﬁlu@aﬂ“l,ummﬁ”mmm@ﬂiﬁnﬂmﬁmﬁmﬁmé’qmumum ANTANANNIUBAAINABNNUAILINEDY ABNLTN
wazABNA9EasiANANIn luN9fiueLaBasy DPPH geiis3aaay 90 LAvENIER AITNLe AR AN
5 mﬁmﬁqmaﬁrmié]’m@%@%mzﬁqﬁ% TEAC g9di93atiay 90 wnndnansiinaniau uaz naaalslinuasiel
WadATYMN9aDA (p<0.05) LL@yﬁmmmmiﬂumiﬁm@uu@Emyﬁﬂuwhﬁ“umi trolox U3zt 17 NaanFusie
Faaeing 1 NN mummﬂmmmu@@mnmfaﬂﬂumummmﬁmmmaﬂu@@ﬂmummmm (31.91 mg gallic acid
equivalents/ g sample) smumm\mmquuﬂmmmmmamﬂum@ﬂimmmmmmumuj (p<0.05)

AdATY: A9fiNueLyaBATY NTATTnYERIueYyaRasy NI ANTIINA

AN penlilFgninaniinadluewnsunsous

axtelumns Feanunsanudiulineluniuylnl wds

”Lummmﬂﬂﬁcimmt’gﬁ‘imﬁLLmT{iu‘ﬁ'% wazpzdueannan lulszwealnasanlfivanaaiingn
Wirnuanladesgunmnniu lnsamzednadoms B lnadwdaasudn i dudaunanly

§uﬂizmuﬁﬂLL@:mmiﬁLﬁﬂqmmwﬁﬂi:ﬂ@ﬂﬂﬁqama adn anuscluauamnsiedludeudszneuluuna
ﬁmwga%mz%qL%ﬁudﬂmmwammm@‘iﬁ@ VI ARNAZLAN (Azadirachia indica) aanlau
Yaaiunainlsasing - ansfinueuyasasvdadlugl  (Sesbania grandifiora) PENTWAN (Cassia siamea)
THunansdseneunguinaiues Wanlouessd ualsi-  menNnuAIL (Rosa  damascena)  MBNANIIEEY
wess wazuaulnloaniiu ludu fenuannluinuas (Tagetes erecta) aanidiu (Lxora chinensis) luAy
walsl FeansvantdAmANTR A ueyadasz (aan-  (Chaichit, 2004; Chuakul ef al. 1997; Krasaekoopt
BB UATATUY, 2544) and Kongkarnchanatip, 2005; Plailek, 2005;

wanaNNN9B lnAlNLarNa L uaaTanLgn Saralamp et al., 1996) mniﬁmzﬁﬁymwﬁngmmw
nailnaeenldifisnunsniudesmulfdauilugn wgnuaseiiesiudediaimnsninmlsauazeinis
maedenviiigslnedaqiulfeonaaula lusenlsl  Gulhell vy fiesde tanties pawld Wudiu v
fissndngaiiasing 1 AflgnaniRiduaisfueyya  eniflesnandnaniwlunisfinuqainaesnen'd
BB %am'ﬂﬂiﬁuﬁi@mﬁmﬁ@mmm\immm@mw et (Boonyaprapatsara, 2000; Vachirasup,
Fuayyadasziiuandaiuly (qine,  2548)  1995) fmesusenliifififanssunefinueusadas
u@ﬂmn‘fﬁumﬂiﬁﬁqﬁﬁqmQmmwﬁﬂ 51907907 49 Wun aendin nuaty 11 243 wa way Uad lnad
304 uazansTiutlsslamiiosnanne (Shiet al, 2008;  A1028, 0.22, 0.21, 0.1, 0.10 WAL 0.09 MM Trolox
Kaisoon et al., 2011) equivalent / g of fresh weight ATNAIAL (@fr@uﬁ
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raspanlinuliuneaiin

uazANLY, 2553) dauneniladiin pensnaiiesuazaan
Wadaudlinuae

mu%@“ﬂLﬁ'mﬁ"umm‘?ﬁﬁﬂﬂummiﬁ
sudsznuliaesinedefioglainnndn fafuly
mu%”ﬂ"f:ﬁfj"mqﬂnmﬁLﬁ'@ﬁﬂmﬁmmmaﬁﬂﬁm
uazm AN lunsfinuayyadasylunenliilng
Auls L‘ﬁlfaLﬂu%mg@ﬁ”ugma?ﬁﬁmmﬁﬁﬂLﬁlmﬁ"u
2IUNTQUNIN (functional  food) TuauAmn waziily
Yayadwiufisinafiaziudsznusenldful vie
nstudludoulseneulundnAnuinaa nLsIqna
(ready to eat salad mix) Lﬁmﬁmﬂ@ﬁﬂﬁmmmi
Uszinmadn 1w

o aa
adnsaluaglsns

1. MELATENLAZNITAN ARIDENING
dnsiusetsnenliRulER1syney

8111981 5 98m lAuA AenmA1qi3ea (Marigold:

Tagetes erecta L.) m@mﬁm% (Paper flower:

Bougainvillea  hybrid) panidu (Ixora:  Lxora

chinensis Lamk) maﬂwm%@u (Cape Jasmine:
Gardenia jasminoides Ellis) LazAaNnAaILuany
(Damask Rose: Rosa damascene) \iufaaeingl
i Aengadaslu lussasaanumudai
(fully open stage) Tnelfanzdaunaunantesnan’d
TR ﬁﬁmmLLﬁ\a‘ﬁ'amuﬂﬁ 60 BaFALIALTYEA L‘ﬂu
1A 24 m‘lﬁmaummmﬂu N1 5% mamumw
THduunlfiaziden mﬂuummmﬂmmifaaﬂqm
fogdnnialianity  laraelsiliny uasiuniuea
ANUANGL (serial extraction) AaudATlLANA 1 Fae
gmadqumantil : a19uad (1: 20) wiRalEiEhunan 24
%Tm N984LAINTNBAN NNIAN AR TIANTRARE
3 pss mm‘vmwzmmvl,mm 3°nummm1ﬂmuml,m
mmmmi“’mmmnl,uuuuu(rotary evaporator)

NN 40 aeATaITaA (AAulasaindtaes win
Funs wavansy, 2549) lHa19adaneny (crude
extract) BAZANTKIUMNFDEATNANARUIBIANTAN A (%

yield) (Lagu and Frederick, 2012) LAZNLANTAN A
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20 aALTALTedsveIzIIAn T
a A = v o o a 6 1
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2. MeAUNTRAURIANSENAAQLAE Thin Layer
Chromatography

gsanavenuEne  aAaelslmny uay
WU (0.5 N5N)
FeailiBunas 1 Haaans anntsinllauunm
anadAtyfaen g lasunIananuduLng (TLC) Tnatin

azgnazaeluAinaza e

ansazaeldannisazanadnesarnazatenBunms
10 lulnsams luvemasusiels TLC (TLC silica gel 60
F254, Merck) Lmzﬂﬂﬂa‘hLLuﬂmafafaﬂqw%rz%qﬁm
Tnaansainiainieanioy uarlnnaelsdmy 1
FazansipReun (mobile phase) Aaalsnasn : 1B
LRTLAR : NIANRTNN B8mINEIUS5 : 4 : 1 (Malbasa
ef al, 2004) gnsaRATanAGaLIMIUes 1HAan
aanelAReudl Analsvasy - lafia WeFiam | Wn1ueq
- n9ANBsHN ARIEI 514 2 1 (AaLlasannisaes
Malbasa et al., 2004)

mmfuﬁﬁmmmaﬁLmﬂ:ﬁmnfojmmiﬁﬁﬁy
saselalil

2.1 msmsetivnasianlauass Tneld
ANgaLlasTAne@n7aTane Aluminium Chloride (AICL,)
udavildaaneluas UV Aensenneds 360 wily
2015) wandanslungu Wanla
uatifazsngunudmaesisedds

22015315115 sznauWuaian

LRT (Touchstone,

peaagaulnaninisallsdfaaansazang Ferric
Chloride 1%1umm”mmmmum ﬁyﬁ 101 NN
anslszneutlssinviluenas iR ARt Riainsiy (Stahl,
1969)

msmeqqaaqu%'msﬁwagHaﬁmz
TnensannutinenfAfat (DPPH reagent) Ingl
MsRANUNEN AR (%/M‘LH 2550) ﬁqﬁyammmﬁm
mumaﬂ@\muumu TLC mnuu@mmu TLC lugzuusa
FALANELAREUTIINNN93ANLLINEN DPPH Aonadiaiy
0.8 Dadluans Wiviawsiu TLC Aluansariaiianstinu
ayyasasziiluasdilszney  azfinqaddamanans
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Flowers

Hexane

Hexane extract

Rejidue

| Dichloromethane

Dichloromethane extract

Methanol extract

Residue

| Methanol

Residue

Figure 1 Serial extraction of edible flowers with hexane, dichloromethane and methanol

3. MFIATIERUIANNAINITORIUAYYADATE
uazilSanasnsnannuadn

3.1 miwmmaquéﬁmwga%mx%m
ABN9Na8aYYABAsy DPPH (Molan et al, 2009;
2011) WrAneg9asanalsNImg
25 lulasams 1AW DPPH (0.2 Hadluand DPPH lu
95% tannuaa) 250 ulnsans s lufisinunm 30 w

aniuinlldnAn1sgAnanuaIiAINENIAAY

Duan et al

517 W luumg ﬁWuqmmmmminé’uﬂ{mwﬂ@%ix
DPPH

AMNGMT DPPH radical scavenging activity % =
[1-(A sample/A blank)] x100
| AnagANALugsi o lFves
Fnaeing A

da A sample

] d Ao
mm?@]mﬂ@mm\‘m 1@"]]@\7
DPPH

A blank

3.2 Trolox Equivalent Antioxidant Capacity
(TEAC)

WITENANTAZANLOYNADATY ABTS (ABTS)
Windis (stock solution) Teeign ABTS 7 Radlnand
o Tunadanulediame (K,S,0,) 245 Jaaluas
valuidaiflunm 1 AudelimasivliTeem
GERNGGTE

Fpenviiansazane ABTS  Windisn
‘waanlagld sodium phosphate buffer (PBS, pH 7.4)
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WiflAnaganAuuas 0.40 fipnuenapAl 734 nm
HnansanaBunms 10 lulasans ananiuansazane
ABTS™ FiReanaudatiunns 200 lulasans Ll
Tuifiaifluam 6 wiiiainiadasneganauuas
vfineluaa 1w Aeuenanay 734 wluans
(Sommano et al., 2013)

3.3 N93 AT BN LEN THUeANTanaA
(total phenolics content) 1pe11%3% Folin-Ciocalteau
Reagent 141381 AMQ8EN9NNARANIAQEANTAT A
T d Emgau 1: 10 dsnedwfiuims 200
lulnsams wanriu 10% Folin Ciocalteu reagent 200
lulasans 79l 1 uni walnAsyluarFueius
(Na,CO,) Audindn 700 Hadluand 1Fums 800
lulnsans nanlifidnduiials 2 faluarinlsmAanas
ponAuLas 765 untums e ldnsaunadniuans
WM (TAudindin 20-500 Hadniusedns)
LmzﬁmmmLﬂmf’mﬁmﬂuﬁaam"mmgmmmm
wnaanlufaaeng 1 nfu (mg GAE/ ¢
(Sommano et al., 2013)

sample)

4. MTIATIERTDNANNEDH
Amnzifayalaellisunsy SPSS e
AATeiA Ll 99u (analysis  of

ANOVA) LL‘LI‘]_I completely randomized de3|gn (CRD)

variance,

mmuS 5]]’1 LL@“’L'LG‘F;IUW]EIUW]L’?),@EI ‘Vli"“ﬁ‘]_lﬂ']’]ll
L‘Hﬂ&l‘l&?ﬂﬂ@&’ 95



N5IATIERMANTANATYLAZNENTARAUAYYRARTT
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NANITNANRAY

NSANENANFAN ARDLNNNTNLUNIEAN

NMIILATITINNLTNIUA AT AGATIN 8
g3annannaantyl 5 1ia WuIINIARAABNANR G
b % v o 2% dl v
fogamuealiftBunnansainganinagagaiesas
12 999898"AA AENNUATLNDLY ABNWaINN Aenidx
uazABNWATAW ANNAIAL NNIANASALELENITY ABN

= ¥ o dl v

paesliiiunuansaingagasenss 10 9098917
1un pannuaiuneny aeniwesiin nennadeuuas
ABNIN ANNAIAL

] o Y = =

dounnsannsaglamaelslmuliBunoans

o v A & =~ o v

anatioangn ABNA1EeY HilTunuansainsenay 7
seeaNHnAe Aaniesiin pennuaLNany Aanyaden
wazaNdN Aaugnliminem 1

NN9IMMUNTUALRIRITANAAILAE Thin  Layer
Chromatography

AMNNIRTIAaaLIANIA ATy Tuasan aLanLEu
v aca 1 o o o £
fneRs TLC ”luwumimmm‘Lun@uWu@Mum@ﬂTumn
Aim (mwm 2) mmmmmnumamﬂ?mmmi
Fuedniauun (3197 5) iiiesannluansaiaEnim
flansfluednianunluBunatiendleianiugsi
aimfas W ueakarianaalsiiny  wazlinugns
nquNANTauR e A lUANTAN ARIELENLEUIRIADN

- A o e = '

AaiFes Werinsallstfasanmaaasaslilng
WOLIANIAANANY (NN 3)

muma‘mm%@uqmﬁmaﬁm@%a@m‘:"um
asarmannmenliivi 5 1ialag 1 ansazane il
nsanim 3 0 W wneou lnaselsiny wazund
UeA wudﬁmmﬁmmnrﬂﬂﬂiﬁlmﬁmxmﬂﬁ%mﬁmﬂ
THARANIINBNAWANIAINANIH1UBABATE s
ganARasTUNIMARRSTINLINaNsaTATaanantiily
wynuea Wangluananed 3 Sanuaunsalunnsdinu
@%@mv@q%mﬁﬁ@mz 90 agiansendanaily
29N31UATAREALLINITLARAUT ULLEY TLC
saaaannAeludnsanalanraalsimuuazianiay
ANNANAL (mwﬁ' 4)

nsiasziugnizasansdiAglunisiiy
AYNRDATE

AINNNINARBLANAINTOTUNNIATUR YA
BaszkaeiAs DPPH (An919f 3) wusnnisarianan'dl
Fsansazaneamuea ansafaiiiBungadio
auyadasTgaigasesasnAenisaiadaelnnaels
Hmu uaznisanpsoaansulitiunnanssiuaiya
arztinnfign ansafmanaanuaiuuen aendx
uazaenmaiasfiataianimiuen fanuaunmnlu
NIFUDUYABATTAINF0HAL 90  TEIAINIABAEN
o basas 62 uazmannedierienas 37

luansainsaslaaaelsdimu Anssiiu
AU AT ATZIDIMINITENTI1FREAT 23-30 BNLTUAEN
nuanuNangfesar 67 dewluansadmaniai HA1ng
Fruenyadastlienfigaazindenay 12-17 andiulu
panwmiiauisasaz 4

Table 1 Yield (%) of 5 Thai edible flowers extracted with hexane, dichloromethane and methanol

Yield (%)
Samples
Hexane Dichloromethane Methanol
Marigold 10.02 +0.48 7.01° +0.77 12.21 £0.96
Paper flower 7.79 £0.11 5.98 +0.46 10.05°+0.41
Ixora 5.42 £+0.16 3.56° +0.27 9.43°+0.57
Cape Jasmine 5.69 £0.19 3.78° +0.33 8.18° +0.64
Damask Rose 8.06 £0.22 4.98° +0.21 11.54° +0.89

Values are means of three replications + standard error.

Values within a column followed by the same upper case letter are not significantly different (P 2 0.05)
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Hexane extract Dichloromethane extract Methanol extract
Figure 2 Detection of phenolic compounds on TLC after sprayed with 1% (v/v) ferric chloride reagent of

(1) Marigold (2) Paper flower (3) Ixora (4) Cape Jasmine and (5) Damask Rose extracted with

hexane, dichloromethane and methanol respectively

tr 2 3 4 5 1 2 3 4 5

Hexane extract Dichloromethane extract Methanol extract
Figure 3 Detection of flavonoids on TLC after sprayed with aluminium chloride and viewed under UV
light (360 nm) of (1) Marigold (2) Paper flower (3) Ixora (4) Cape Jasmine and (5) Damask

Rose extracted with hexane, dichloromethane and methanol respectively

N1INARBLANDATUENYABAIA28TT tolox  ANA NI luNNIdRayy AR assiBLmniLans

equivalent antioxidant capacity (TEAC) (ﬁﬂﬁ‘ﬁ\‘i‘ﬁ 4) trolox  UszN0l 5 NaanSNARA29E N 1 NFN LAy
wudnasiafoglnpaelslmusesnennadenuazaan mmmmmffuﬂgﬂ@%@%m:’é@m: 27-30 @auluans
SN ﬁm’mmmm%f“f\m%@%m: (% Inhibition) atmdaeynueateananlsivi 5 1ila fAugne
Sataz 91 UAz 55 UAzHANAINI0 UNN3I9RRYYA ffuﬂ%@w@%m: (% Inhibition) N1NN3158818% 90 LAy
Baszeuwiniuans Trolox 16 uaz 10 Haan3usa Haruainnsnlunisudneyyasassiiaumniuans
fetne 1 nfunuandy doulunenldiafiaawud] trolox Ugszuntu 17 Haanfusamqae1y 1 nfu
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1 2 3 a 5 1 2 3 : i 2 3 a 5
Hexane extract Dichloromethane extract Methanol extract
Figure 4 Detection of antioxidant potentials on TLC after sprayed with DPPH reagent of (1) Marigold (2)
Paper flower (3) Ixora (4) Cape Jasmine and (5) Damask Rose extracted with hexane,

dichloromethane and methanol respectively

Table 2 Detection of bioactive compounds on TLC of 5 Thai edible flowers extracted with hexane,

dichloromethane and methanol

Samples Test Hexane Dichloromethane Methanol
extract extract extract

Marigold Flavonoids - + +
Phenols - + +

DPPH + + +

Paper flower Flavonoids + + +
Phenols - + +

DPPH + + +

Ixora Flavonoids + + +
Phenols - + +

DPPH + + +

Cape jasmine Flavonoids + + +
Phenols - - +

DPPH + + +

Damask Rose Flavonoids + + +
Phenols - + +

DPPH + + +

+ detected - not detected
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Table 3 DPPH Radical

dichloromethane and methanol

Scavenging

Capacity

of 5 Thai edible flowers extracted with hexane,

% Radical Scavenging

Samples
Hexane Dichloromethane Methanol
Marigold 15.54° +2.93 24.44° +0.49 90.24 +0.37
Paper flower 11.79 +2.63 23.70° +0.31 62.44° +0.85
Ixora 17.31° £2.14 30.09° +1.89 90.07° +0.61
Cape Jasmine 41.28% +2.93 29.92" +0.55 37.61° £2.26
Damask Rose 15.76° +2.75 67.75° +1.77 90.76° +0.12

Values are means of three replications + standard error

Values within a column followed by the same upper case letter are not significantly different (P 2 0.05)

Table 4 Trolox Equivalent Antioxidant Capacity (TEAC) of 5 Thai edible flowers extracted with hexane,

dichloromethane and methanol

Hexane Dichloromethane Methanol
Samples % Inhibition Trolox % Inhibition Trolox % Inhibition Trolox
(mg/g sample) (mg/g sample) (mg/g sample)
Marigold 0 0 28.25° +4.45 5.34°+0.81 94.72 £0.21 17.45 +0.04
Paper flower 0 0 30.33° +1.92 5.72° +0.35 93.65 £1.03 17.25 +0.19
Ixora 0 0 55.23°+1.78  10.26"+0.32  95.11+0.07 17.52 +0.01
Cape Jasmine 0 0 91.62" +0.89 16.88° +0.16 92.93 +0.55 17.12 +0.10
Damask Rose 46.90 +1.37 8.74 +0.25 26.99° +2.26 5.11° +0.41 94.48 +0.55 17.40 +0.10

Values are means of three replications + standard error

Values within a column followed by the same upper case letter are not significantly different (P 2 0.05)

Eanuasnannuaan
AINN193LATIEHAIINg N U A Niauun
(113197 5) Wusnsanafaunuaaliiaisngu
. oa A A a4 e e d a -
WueAngangalanauiuansainay Aasnguiue
ANTTUING 25-31 mgGAE/g  sample WUA1INURA
anlunannuatunenyganign 31.91 +0.09 mgGAE/g
o Y Y = v 1 =
sample nsarinnenlfifoslanaalslimuliiansnguil
UAANIZUIN 3-23 mgGAE/g sample Tagwuluman
Winnnfign 2341 +0.47 mgGAE/g sample WATWLI
lunennuaiunenyfiesiqan 3.06 +0.11 mgGAE/g
sample daunnsainfaeianauliansnguiuaan
ineignszning 1-5 mgGAE/g sample  LafeUAL
nnaanipdaeaniunas laaalslinu
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dgduaziangol

panliifluunasdAnyrasansfinuayya
BaszinylusssuTA phenolic acids  Wanla-
uers  waulnloeniiu uazanstsznaufluedniu
(Kaur et al, 2006; Youwei et al, 2008) N13&nm
ansdndyiadluitalaaldfainasareduntd
(organic  solvent) ﬁﬁﬂuﬁiuﬁwﬁulﬁ EGEAM
e wnnues wnimu Uinnaendmes eiaued-
AR LAY ANTARALEANOED A HEN TN
(Hydroalcoholic mixtures) (Peschel et al., 2006;
Bushra et al, 2009) T12NIUN1TIRLVBIINNU LAY
ALY 2556; WITUWATAILY 2556 LENIN1TNARELIANT
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Table 5 Total phenolics content of 5 Thai edible flowers extracted with hexane, dichloromethane and

methanol
Total Phenolic contents (MgGAE / g sample)
Samples
Hexane Dichloromethane Methanol
Marigold 2.04° £0.48 13.18° £1.07 29.23° +0.28
Paper flower 5.75% +0.11 8.32° +1.12 26.79° +0.24
Ixora 2.18" +0.66 23.41% +0.47 28.96" +0.16
Cape Jasmine 1.42° £0.09 6.58" +0.53 24.34% +0.40
Damask Rose 1.83°+0.22 3.06° +0.11 31.91% +0.09

Values are means of three replications + standard error

Values within a column followed by the same upper case letter are not significantly different (P 2 0.05)

fnuanyadaszlunenliifulffcaoniuaanudni
FH0ANIFUR L AT AT
Adelnnaedlifinazane 31l
fuansi ¥ aiafiflaanuifudaunndraiulae
Beeanduarniiidatienlildaunn THud niy
Ianaalsling LaZIINILea AINNIINARBINLIIINNG
mﬁmﬁmmmumiﬁﬁmmmmammmmﬁmqqﬁ'qm
s09nnNARENITULALlanAeTIE M TenanARTaaNs
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