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Abstract

In this research work, the chemical constituents of the volatile chemical
composition from the stigma-stamens and petals of Mesua ferrea Linn., the total
phenolic content, the antioxidant and anticancer activities of M. ferrea were studied. The
volatile compounds were extracted by solid phase microextraction (SPME) and analyzed
by gas chromatography/mass spectrometry (GC/MS).. The major constituents of the
stigma-stamens were O-farnesene (17.27%), B-ionone (6.79%), (E-)-nerolidol (4.82%), O.-
ionone (4.03%), B—farnesene (3.13%), methyl-d-methoxybenzoate (2.62%), O-copaene
(1.85%), O-cadinene (1.68%) and [-bisabolene (1.24%). The major constituents of the
petals were germacrene D (13.49%), O-cadinene (12.19%), O-copaene (7.17%),
alloaromadendrene  (5.28%), O-farnesene (4.47%), O-panasinsen (3.92%), (E)-
caryophyllene (2.44%), Ol-ylangene (1.60%), O-cubebene (1.34%) and bicycloelemene
(1.18%). The stigma-stamens, petals and flowers of this plant were extracted with
ethanol. The total phenolic content of the extracts was determined using the Folin
Ciocalteu reagent. The ethanol extract of the flowers contained the maximum amount
of total phenols (203.20+2.12 mg GAE/g extract) followed by the extracts of the petals
and stigma-stamens, respectively. The antioxidant activities of the extracts were
determined by DPPH and ABTS methods. The extract of the flowers possessed the
highest antioxidant activity by DPPH and ABTS methods with the ICs, values of 0.1116 +
0.0030 and 0.0546 + 0.0015 mg/mL, respectively. The anticancer activities of the extracts
were performed against KB oral, MCF-7 and NCI-H187 cancer cell lines using the
Resazurin Microplate Assay (REMA). The cytotoxicity of the extracts against Vero cell line
(African green monkey kidney) was also carried out. The extract of the stigma-stamens
exhibited anticancer activities against KB and NCI-H187 cell lines with the ICs values of

32.82 and 25.03 ug/mL, respectively. All extracts were non-cytotoxic to Vero cells.



The development of M. ferrea flowers as infusion product was studied. The
sample consisted of 20 peoples in Payap University. The instruments were used the
sensory evaluation 9-point Hedomic scale. The mixed of the stigma-stamens of
M. ferrea, the flowers of Chrysanthemum indicum Linn. and the leaves of Stevia
rebaudiana Bertoni (ratio 1.32 : 0.15 : 0.03) showed the most acceptance formulation
(color was 7.10+1.12, smell was 7.00+1.05, flavor was 7.25+1.12, texture was 7.15+£0.91
and overall was 7.63+0.80). The mixed of the petals of M. ferrea, the flowers of
Chrysanthemum indicum Linn. and the leaves of Stevia rebaudiana Bertoni (ratio 1.32 :
0.15 : 0.03) showed the most acceptance formulation (color was 7.30+1.14, smell was
7.30+1.10, flavor was 7.23+1.41, texture was 7.10+1.22 and overall was 7.68+1.10). The
mixed of the flowers of M. ferrea, the folwers of Jasminum sambac (L.) Aiton, the
flowers of Mimusops elengi Linn., the flowers of Mammea siamensis Kosterm and the
stamens of Nelumbo nucifera Gaertn. (ratio 2 : 0.75 : 0.75 : 0.75 : 0.75) showed the most
acceptance formulation (color was 6.95+1.22, smell was 6.07+1.61, flavor was 5.57+1.79,
texture was 6.27+1.49 and overall was 6.43+1.45). The development of M. ferrea flowers
as inhalation product was also studied. The mixed of Mesua ferrea Linn., Syzygium
aromaticum (L) Merr. & L.M. Perry, Myristica fragrans Houtt., Piper nigrum Linn.,
Amomum krervanh Pierre., lllicium verum Hook. f., Cinnamomum velum, Kaempferia
ealanga L., Piper retrofractum Vahl, camphor, borneol, menthol, eucalyptus oil and
peppermint oil (each 50 grams) showed the most acceptance formulation (smell was

7.28+1.55, fresh was 7.00+1.49, relax was 7.00+1.48 and overall was 7.23+1.36).



d13U%y

AnAnssudsena
unAngan1wing
UNAREDNIWIDINGY
asugy

GURAV AT PRN
asUtynn

dyadnwaliazAngs

b

°

uni 1 umi
1.1 anuduniuaymudfyeInisisy
1.2 FngusrasAlunisive
1.3 0UlANTIvY
1.4 Usdlonifmainagldiu
1.5 fenudwiianie
unfl 2 wnRanguiaranideiifeate
2.1 yuwa
2.2 DYYADATE
2.3 @IPUIUYADATY
2.4 asUsznauiiuedn
2.5 ms"‘sLﬂswﬁqm%‘éf’luaqyjaﬁaizLLa::U'%mmmsﬂsxnauﬁluaéﬂ‘ﬁwm
2.6 qUEVTINMN
2.7 wedadlflunisvaass
2.8 auulng
29 wauayulng
unil 3 Bduiumsidy
3.1 asiadl gunsal uazfivildlumsneaes

3.2 MTIATIEINBIAUTENEUNNGATITBUNATLAYNAUADNYUUIA

]

— — =3 ) 2

U U1 W W W N

13
15
16
17
18
20
20
23
23
24



33
34
35
3.6
37
3.8

a3y (vi9)

NSANAANTINNADNYUUIA
MsUSinaasUsynevituadnianun
nAdeUg Vi Leyyadastusansana 1ne3s DPPH
nMAdeUaVEFUaYyadastuesansana g ABTS
nsvadeUgVEsuTaduzSwasvnaaumluRudoigadund

AR INARS UV IBIABNYUUA

3.9 mawauwAnduseauanulninenyuun

NALAYITINANITNAREY

4.1 wan1saavinsagnanssaliiniia

4.2
4.3
4.4
45
4.6
4.7
4.8
4.9

HANTIATITINIDIAUTENBUNILATTBLNATUAZNAUABAYUUIA
HANITANAANTAINABNYUUIA
wan1suIUsnaasUsznauiueinianun

WanseAEUgVEAIUeYYaBaTTuasansana lngS DPPH

g o a

HansAdRUgVSAIUaYYRdasyveasaria 1nes ABTS

(!I L3

NaMTMARRUnVSAuaszSwaznsadeuaaluRurewadUnd
HANTWAILNERA NI YIRBNYUUIA

wamiﬁmmamuaqu‘lwmaﬂqumﬂ

Unil 5 ajuranisnaaatiazdaiausius

UITUIYNTY

Usein

s

Un

3

a

]

wiin
25
25
27
29
31
32
34
37
37
37
87
87
90
101
112
113
120
123
125
130



M99
»15719 4.1

#1919 4.2

195709 4.3

#1508 4.4
1979 4.5

AT N 4.6

#1908 4.7

A9 N 4.8
1979 4.9
#1519 4.10
M99 4.11
M58 4.12

M99 4.13

M58 4.14
m1319 4.15
M5 4.16
A998 4.17

f1319 4.18

A13U5YA1519

AN Retention time Way %area YosdsiasgulalasAIuey

wansesUsznaumsallveanasaenyuuia A1 RT A1 % area uay A1 R

RNGEN]

'3 =l a 1 '
LLﬂﬂ\‘l’eNﬂﬂi%ﬂﬂUVI'NLﬂiJ‘UENﬂﬁUﬂE)ﬂuUU’]ﬂ, A1 RT, A1 % area uaw

A1 Rl UBILARTENS

SOURLHANTAURIANTANA
mmi@mﬂﬁuLLawaamia:mam"nmg'm gallic acid
ANNNSYANAULENYDIANTAL LA TANALNETABNYUIA E15ANN

nAuRBNYULIA LazaTanAneNyYUUIAYIIReN

USunauasusenauiusdn iamunvee sananasnenyuuia @1sann

AEUADAYLIA WavanTAtARBNYUWIAIADN
Wesifudnmstudasmsazaiouinsgiu trolox Iag3s DPPH
Wesdudmstufmesansazarninsgiu vitamin C Tng38 DPPH
Wefdusmstudmwesasatanasmenyuuin 1ay33 DPPH
Wosiudnsdudwesansadandusenyuuna Tag33 DPPH
Wesudmsdudmasasatanenyuuiavisnon Tng3s DPPH

A1 ICso UDIAITUIASFIU trolox ANTUINTFIU vitamin C ansann
WNATYUUIA ANTANANTUABAYUUA LazasAfAABNYLLIATIABN
1ng38 DPPH

WeslBusinsdudwesansaraeannsg1u trolox §38 ABTS
Wesifusdnstudwesansaraeuinsgiu vitamin C §e38 ABTS
Wediudnsdudesmsatainasaenyuune fe3s ABTS
Weddudnmstudwesmsatanduaenyuuna §es ABTS

Wedduimsdudwesasatananyuunaniinen meds ABTS

L4
nuI

49
70

83

87
88
89

90

90
92
94
96
98
100

101
103
105
107
109



1919

n1319 4.19

1919 4.20

194 4.21
AN 4.22
®13519 4.23

M1918 4.24

A13U5yA1319 (sia)

AN 1C5o VOIATUINTFIU trolox ANTUINTFIU vitamin Cansang
wnasyuwIA @satinndunenyuuin LLazmsaﬁ’mmanuumﬂﬁy’man
g8 ABTS

#1 1Csp TINIVIAdBUEVSINUaFLEIS Az MsnadauAu TuRyse
wanUnfuasansaingigeg
NSNAFBUAUU ST NFUREURIT 1 TLNATADNYUUIA
MIMAERUAUUSTAMAURATDIYNRINTURRNYULIA
msnadeUfusyamdLTavosr s RitanaTI 5

mInadeusulsTamdudavessInuaulnsnenyuuIa

t 4
nu

111

112

113
115
118
120



AN

N 2.1
NN 2.2
AN 2.3
NN 2.4
AN 25
AN 2.6
NN 2.7
AN 2.8
AN 2.9
a4l

A 4.2

A 4.3

A a4

AN 4.5

AN 4.6

A 4.7

AN 4.8

AN 4.9

2

A15URYN N

AUYUUIA

Tuyuuia

ADNYLNA

HAYUUIA

WAAyUUIA

1A598519 Ol-tocopherol

lasaaiioniiug

Tassasausalsiu

Tassaisvasansusznauiuednuiesile

GC lasanlnunsuvasansazansuinsgiulalasaisueu
waaUAnfuvasansfied 1 vasasazasinasglelasansuey
(RT = 6.53) WaztuaauAniuves octane
wuaaanuesansiad 2 vesasaransuasglelasaivou
(RT = 10.32) wariuaaaniuves nonane
waaAnsuTetansiiadl 3 vesmsaransinasglelaseiuou
(RT = 15.81) uazuaallaniuves decane
wuaaUAnTuTesmEing 4 vesasavasainnsglalasaiiuen
(RT = 18.81) warwuaaiuaniuwes undecane
waaAnfivesmsfing 5 vesansazarsinnsgnlalasaisuey
(RT = 20.87) uavuuaaian3uves dodecane
wuaaaniuvasasiad 6 vesasazauasgulelasansuey
(RT = 22.53) wagwuaaiuaniuves tridecane
waaiUAnSIveansindl 7 sssansazansnmsgulelasaiueu
(RT = 23.97) uazuuaaAniuves tetradecane
aaaniuvesasiad 8 vasasazmeinmsgulalasaiiueu

(RT = 25.29) uavuyaaiumniuwes pentadecane

38

39

39

40

40

41

41



AN

A 4.10

AW 4.11

A 4.12

A 4.13

A 4.14

A 4.15

AN 4.16

aw 417

NN 4.18

NN 4.19

AW 4.20

A 4.21

AW 4.22

d13Usyn N (6i9)

waaAnsuresansfind 9 vasmsaranpuasglelaseivou
(RT = 26.51) wazluaauAniuves hexadecane
wuaaan3uvetanIiiedl 10 vesmsazasuasswlalasaiueu
(RT = 27.66) wazlnaailaniuvas heptadecane
uwaaAnsuTatansiiadl 11 vasansaransuasgulelasaiivou
(RT = 28.93) wazluaauAniuved octadecane
LuasUARSIvesasiing 12 vesansazaisunsgulelasaiiueu
(RT = 30.55) waviuaa.unniuwes nonadecane
wiaaiUAniuvesasiing 13 vesarsazarsunsgrulelasniiueu
(RT = 32.72) wasiuaaunniuves eicosane
wiaaARTIvesansied 14 tatasazansunsglelasanivey
(RT = 35.72) uazluaaaniuvad heneicosane
waaUpnfuvesansiind 15 vesmsavareumsgulalasaiveu
(RT = 39.26) uarlhugaAnTUY0e docosane
LussiUARSIvesaTsTing 16 vesarsazarsunnsgiulelasaiiueu
(RT = 41.40) uazuuaaaniues tricosane
LLNaﬁLUﬂﬂ%MﬁaQﬁqiﬁﬂﬁ 17 ‘Uaaa'ﬁa3awmm§'1u151ﬂim§uau
(RT = 42.98) Lazuuaailaninved tetracosane
wuaaUanITaEsfing 18 vesansazansumsgilalasansuau
(RT = 44.62) Uazunaaiuaniuuay pentacosane
wiaaiUAniuvesEsing 19 vasmsazanunnsgulelasaiiveu
(RT = 46.58) wasluaaiunniuves hexacosane
wuaaUAnSIvaanIRed 20 vasmsararsuasglelasaiiuou
(RT = 49.01) Uaziuaailaniuua heptacosane
waaAn3uTasanTind 21 vasansazarsuiasglelasniiveu

(RT = 52.07) wavLkuadlansuwuad octatacosane

42

a2

43

43

a4

a4

a5

a5

46

46

a7

a7

a8



AN
NN 4.23

A 4.24
NN 4.25

AN 4.26

A 4.27

AW 4.28

A 4.29

AN 4.30

AW 4.31

NN 4.32

NN 4.33

AW 4.34

AW 4.35

d15UN W (si0)

waaaRiuvesasiaf 22 vesansazanemasglelnsardven

(RT = 55.99) uazuuaaiuan3uves nonacosane

GC IAsHVUNTUYBANATABAYUUIA

uwaaansufiad 1 veunasaenyuwia (RT = 16.50) uazuusaianiy
84 benzyl alcohol

wuaaiUpniufind 2 vosunasnenyuuna (RT = 18.25) uaskuaaianiy
993 methylbenzoate

wiaaAn3ufindl 3 veanasnenyuuia (RT = 18.42) uazwuaaiunny
94 linalool

wuaaUpniufind 4 vasnasaenyuuna (RT = 18.69) uazuuaaansu
294 phenyt ethyl alcohol

waaeniufiad 5 Young@smenyuuIA (RT = 19.81) uazunaauaniy
Y93 1,4-dimethoxybenzene

wiaapniuind 6 vaainasnenyuua (RT = 19.98) uasuudaiansy
U cis-6-nonenol

waaaniufiag 7 YoANATADNYUUIA (RT = 20.39) uazunadiuaniy
Y3 methyl salicylate

waawaniufiafl 8 veanasaenyuwA (RT = 20.89) uavkuaaUansy
P94 6-nonenoic acid, methyl ester

wuaaUaniufing 9 voanasaenyuua (RT = 21.41) uasuudaianiy
U4 geraniol

waapnufiadl 10 veanasmenyuA (RT = 21.53) uazuyaauaniy
Y84 4-methoxy benzaldehyde

waaaniufiad 11 DUNAINBNYULIA (RT = 21.99) uazuuaaans

U84 benzenemethanol-4-methyoxy

a8

50
51

51

52

52

53

53

54

54

55

55

56



AN
AN 4.36

AN 4.37

NN 4.38

AW 4.39

A 4.40

AN 4.41

A 4.42

AW 4.43

A 4.44

NN 4.45

A 4.46

AW 4.47

A 4.48

=)

A1305N W (6i0)

uuaalansuian 14 VDUNATADNYUUIA (RT = 22.20) uaghugaansy
994 tridecane

waaaniufia?l 17 vesnasaonyuuia (RT = 22.79) uaswuaaiuaniy

289 O-elemene

wuaaaniuind 18 YoaNaTAONYUUIA (RT = 22.92) uazunadiuaniy
U939 benzyl butanoate

waaensuRail 19 veunasaenyuwe (RT = 22.97) uasuaaiuanis
93 O-cubebene

wuaaUAnsuTing 20 vesnasnonyuunA (RT = 23.36) uaskuaailaniy
984 methyl-4-methoxybenzoate

wuaaansufing 21 ouNasRaNyYUIIA (RT = 23.42) Lasuuadlansy
194 O-copaene

waaUpniufing 22 vasnasnonyuuna (RT = 23.51) waskuaailaniy
994 methyl cinnamate (E)

uiaaanfuindl 23 vounasnonyuuna (RT = 23.59) uaskuaailaniy
994 B-elemene

wiaaUARsLRAT 20 vounasnenyuuia (RT = 23.68) uasuuaauanis
289 methyleugenol

uuadAnuRAT 25 vounasaanyuLnA (RT = 23.83) uasuuaaaniy
P4 1,3,5-trimethoxy benzene

wuaaanufedl 26 vaanasaenyuwIA (RT = 23.92) uazuusaailansy
P99 Ol-bergamotene

wuasUAnsuRAfl 27 vaunasnenyuwin (RT = 24.08) wazuaaiany
Y93 O-lonone

wuaaUaAnsuitail 29 veanasaanyuuia (RT = 24.14) uasunaailaniy

U9 Y-elemene

¥
nuI

56

57

57

58

58

59

59

60

60

61

61

62

62



AN

AW 4.49

AN 4.50

AN 4.51

AW 4.52

AN 4.53

AW 4.54

AN 4.55

NN 4.56

A 4.57

AN 4.58

AW 4.59

A 4.60

AW 4.61

d13UyNN (6iD)

waaansufind 31 vesnasnenyuun (RT = 24.32) uasusasiansy
994 aromadendrene

waaan3uiad 32 Y09LNaTANYULIA (RT = 24.40) Lasuuaailansy
U B-farnesene

wiaaAn3ufind 35 YouNaINENYUUIA (RT = 24.61) Lavuuadiuansy
294 alloaromadendrene

saaansufindl 36 veanasnenyuwa (RT = 24.82) uasuuaaianiy
0N ﬁ—ionone

uwuaawansufind 39 veanasnenyuun (RT = 25.14) uasuuaauaniy
94 O-farmesene

wuaaUpnsufinfl 40 veanasmonyuuIA (RT = 25.19) uaskudaiuaniy
984 B-bisabolene

waaansufindl 41 veanasaenyuuna (RT = 25.29) uavuuaaiuansy
84 Y-cadinene

waaUpnsufind 42 vaanasmenyuLIA (RT = 25.34) wasuuaailaniy
¥94 O-cadinene

waapnsuRAT 48 vosnasaenyuLia (RT = 25.81) uazuuadansy
283 (E) Nerolidol

LuaaUaRiufind 52 vesnasnonyuuna (RT = 27.12) uazkudaileniy
V99 tetradecanol

waaansufad 60 vesnasaenyuwe (RT = 30.51) uazuuaaansy
U84 methylhexadecanoate

LuasUpniufing 64 veanasnonyuuna (RT = 31.90) uaskuadilansi
294 ethylhexadecanoate

waaanFufind 68 ypanasABNYUWIA (RT = 33.59) uazuuaauansy

2849 kaurene

il
63

63

64

64

65

65

66

66

67

67

68

68

69



aNn

AN 4.62

AN 4.63

NN 4.64

AN 4.65

NN 4.66

AW 4.67

AW 4.68

AN 4.69

Aw 4.70

A 4Tl

Nw 472

AW 4.73

A 4.74

A150sN W (si0)

GC TAsINnUNIUVBINTUABAYUUIA

wasUpniufind 1 veendunonyuuia (RT = 16.51) uasiuaailansy
U939 benzyl alcohol

waaUanfufiad 2 yasndunenyuwia (RT = 18.42) wazunaailaniy
U84 linalool

waaUpnsuind 4 vesndunonyuuna (RT = 19.81) uazuaaiuaniy
999 1,4-dimethoxybenzene

wussiUAniufing 6 vasndunenyuuna (RT = 22.77) uasuuaailansy
U3 bicycloelemene

waaaniufail 7 vesnduaenyuinn (RT = 22.81) uazuaaiuansy
983 O-elemene

waaaniufail 8 vesnduasnyuuia (RT = 22.99) uazuuaaiUaniy
93 Ol-cubebene

waaUAnfufing 10 vesndunonyuuna (RT = 23.34) uaziuaailansy
P99 O-ylangene

waaansufiadl 11 veandusenyuuna (RT = 23.49) uavuuaaiuaniy
Y23 Ol-copaene

wiaapndufiadl 14 veandunenyuuna (RT = 24.19) uazuudauanis
04 (E)-caryophyllene

waaensufed 16 vasndusenyuun (RT = 24.37) uazuusaiuanil
U89 aromadendrene

wiaaUanfufindl 20 vaendunenyuuna (RT = 24.68) uaskudailpniy
984 alloaromadendrene

wuaaaniufingl 21 veandunonyuuna (RT = 24.99) uazuuaananiy

UDY germacrene D
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75

75

76
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77

77

78

78

79

79



AN

AN 4.75

AW 4.76

aw a7

AW 4.78

AN 4.79

AN 4.80

AN 4.81

NN 4.82

AN 4.83

AN 4.84

A 4.85

AN 4.86

AN 4.87

d13UYNN (6iD)

wuaawansufiadl 23 vesndunenyuun (RT = 25.28) uasuuaeiunniu
284 O-farnesene

wusaUARsuTingl 24 veandunonyuuna (RT = 25.36) waziuaailansy
U84 Y-bisabolene

waawansufiadl 25 veandunenyuuna (RT = 25.51) uavuuaaiuaniy
984 O-cadinene

waaansufafl 26 veandunenyuuna (RT = 25.57) uasuuaaunniy
Y93 O-panasinsen

wiaaUAnsuRingl 27 veandunenyuune (RT = 25.63) wazusaaiuaniy
294 cadina-1,4-diene

wuaaiUAnsuTing 28 veandunenyuuna (RT = 25.67) uazuuaailaniy
U3 O-cadinene

waawansufiaf 31 vasndunenyuuin (RT = 25.82) uasuuaaiansu
283 nerolidol

waawansufindl 38 vesndunenyuua (RT = 26.87) uasuvaaiuaniy
Y83 tau-murrolol

waaUAnTURAT 39 vasnduaenyuuna (RT = 27.01) uasuuadauansy
299 Ol-cadinol

waawanLfiafl 42 yosnduaanyuuia (RT = 28.04) uaguuaalaniy
UBd mintsulfide
NIINUARIAINAUNUTTENINANUINTUYBINTATA BN INTFIY

gallic acid fuFN1IRANFULAS

Ay ARSI e dudnisiudesasazane trolox
Aeandudusine #2638 DPPH (rSaft 1)
nsmluansrudiugsrnaesidudnistudvasansazans trolox

Aradudunigg a8 DPPH (AT 2)
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AN

NN 4.88

AW 4.89

A 4.90

AN 4.91

A 4.92

AN 4.93

AN 4.94

AN 4.95

AN 4.96

AW 4.97

NN 4.98

NN 4.99

AN 4.100

d1305yN W (5ia)

A luamap I RuS ST aeduinsfudmesansazany trolox
fauidudusingg feds DPPH (réail 3)

Ay mluanspuduTuSsEninaesduinnstudmesarsazany vitamin C
finnundudusineg #1e38 DPPH (Aéail 1)

A iansedITuSsEr e flfudnistuswesansavany vitamin C
feudiudusingg fes DPPH (ndafl 2)
AsmuanILduTuSs T e sdudnisdudmesansavane vitamin C
Arrududusineg #e33 DPPH (asil 3)

ATLARILF RS SE e udnstiudwesansazanansaria
inasaenyuuaRmuddusieg faes DPPH (rdst 1)
nsMlLansrIdITUSST I e Rl usnstuS wosdnsavansansane
inasaenyuunARimuddusineg §ae38 DPPH (rdsii 2)
nsluansrLdIRUSTE IS usnstuS wesansavanwansana
\nasaenyuuA Amiuitudusineg fe3s DPPH (adail 3)
nsmluansrudIRuSsT e fdudnsiud wesansavaneasade
naunenyuuaiimuidudusiieg dae38 DPPH (rdsii 1)

AT kAR AR TE e Rgudnnstudmesansavansansaln
ndumenyuATi g s §26%8 DPPH (il 2)

A muansmILdUTUSsE e fdudnnstudwesansavanuansadn
ndumenyuwARmILtutusineg fe3s DPPH (nfsii 3)
AsMiansrdIRuSsE e fidudnsiudwesansazaruansaie
ponyuwAanen frududusiag #e3s DPPH (pfail 1)
AsmuansnLduTuSsE e idudnnstudmesansavanvansadn
noNyuuIATanen Ainududiusineg §e3s DPPH (it 2)

A uasAdTUS s uesisudnstufieansaraeansara

penyuuIATianen Airududusiag ¢ae38 DPPH (a3adl 3)
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AN

AW 4.101

Aw 4.102

2w 4.103

A 4.104

NN 4.105

AN 4.106

A w 4.107

NN 4.108

AN 4.109

AN 4.110

Aw 4111

An 4.112

AW 4.113

A15U5N N (5i0)

AyansaduRuSsE e difudnssudwesansavane trolox
Fianududusingg fes ABTS wdd 1)

A udITuSsE e ddudnsdudwesasazane trolox
fenududusingg fres ABTS (rédl 2)

A kamnnudRussEi e fiduinistudwesansazans trolox
fienududusingg feds ABTS (rdadl 3)
AslkansrdIRuS ST Sl udnistus wesansazany vitamin C
Fenududusingg Fe3s ABTS (adaft 1)
ALansrLdIRuSs T e fdudnistud wosansarany vitamin C
fanududusingg fmeds ABTS (r¥adl 2)

AT mluansrLdIRuSs T e R usn1stus wosansarany vitamin C
frnnududusingg dae3s ABTS (pdsil 3)
AkamIpLdITuSsE s duinnsiudmesansavansansade
nasaonyua  Arsdudusinag feds ABTS (il 1)
AluampLduRusss i aefiduinnsdudwesansaraansarde
nasrenyuwA. Annududusineg e3s ABTS (rdsii 2)

Asuan R TSRS s aesidus nsdudwesansaranvansadia
inasaenyuuA Amnuidudiusineg §e3s ABTS (rdsit 3)
AsLAnIPTLdURUSsE e dusnsfudmeasaraneansana
nAumenyuua Aaadudusineg fes ABTS (pfait 1)

A5 luanrdLTuST e e udnssudweansazansansana
ndunenyuwa fieundudusineg e ABTS (pdaid 2)
AsludmpLduSs s fiduinstudwesansavaneansadn
ndunonyuua Anadudusineg fes ABTS (psdl 3)

AR LduTUSs e i udnstudwesansavansansalin

aenyuuIATanon Teandudusneg feds ABTS (a3ei 1)
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AN
AW 4.114

AN 4.115

AW 4.116
w4117
AW 4.118
A 4.119

A130N W (5i0)

Asmuane L diuss e aesiudnstudwesasasareasatio
ponyuuIATanen Annuidudiusingg fe3s ABTS (p¥sil 2)

AT ludmpLd ST s fidudnnstudwesansavaneansaln
ponyuwIATnen Amnududusiieg fels ABTS (Asid 3)
HANAUTTIBINATABNYUUIA FRT 3

AR T YITINTUABAYUUIA ERT 3

wamSusTseRainasia 5 gos 2

nanSusiuayulnsnenyuun gns 1

v
U

110

110

114
117
119
122



mg/mL
pg/mL
mL

ICs0

% w/v

v/vV

%

(v -4 o 1
ﬁUuQJI AWEULLASANYD

Jadnsusolasans
lulasnfuroliadans
GRAIZH
Apnsduduresmsiianunsofdneyya DPPH %3e ABTS 16 50 wedldus

a0 v W a o v ¢ ¢ & &
WIOAIANULTUTDIANS NV A aaAdaUATY 50 U5 HUA
Savarlnuuianausung

Ysunmsaedsunng





