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KEY WORD : GERMINTED SOYBEAN/ROASTING/DRYING/ANTIOXIDANT
PHORUTHAI CHANGBOONMEE : EFFECT OF GERMINATION AND DRYING

USING FLUIDIZATION TECHIQUE ON THE QUALITY OF GERMINATED SOYBEAN.

THESIS ADVISORS : ASST.PROF.CHAIYONG TAECHAPAIROJ,Ph.D.,

ASST.PROF.PRAMOTE KHUWUITJARU,Ph.D. AND ASST.PROF. PRASONG

SIRIWONGWILAICHAT,Ph.D. 84 pp.

Soybean is a highly nutrition crop. It’s nutrition value can be increased through the
germination process. This research investigated the effects of germination, roasting and drying
using fluidization technique on the chemical quality of soybeans. The germinated soybeans were
roasted for 6, 7 and 8 minutes. The results demonstrated that as the time of roasting increased,
the isoflavones content, total phenolic content, FRAP value and %inhibition DPPH also
increased to maximum a 8 minutes of roasting. The urease activity reduced to acceptable levels
after the roasting process was completed. The protein content did not change. In addition,
moisture content of germinated soybeans dried with hot-air at temperature of 100-140°C
reduced to 19-21% db. The results showed that isoflavones content, total phenolic content, FRAP
value and % DPPH  inhibition did not change when the germinated soybean went though
different drying temperatures but they were increased when compared with raw soybeans. The
urease activity reduced to acceptable levels after the drying process but protein content did not
change. This research demonstrated that the germination process, time of roasting and drying
temperature effected the chemical quality and could reduce the presence of anti-nutritional

substances in soybean seeds.
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ATNN 1 ‘ﬂ’iuWmﬂiﬂazﬂuﬁmﬂuiummam (959U ﬂ\?'ﬁﬂTﬂ@"lhl‘Wi, 2543)

nInezil Favides
(mg /g protein)
Isoleucine 37
Leucine 74
Lysine 59
Methionine + Cystine 22
Phenylalanine + tyrosine 64
Threonine 42
Tryptophan 15
Valine 50
2.2.2.2 'l
Jusuludumaeaivsinasesnn Tsdueglugag 17 -20% dlngiilsznouain

[ 1
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. . Y . . Y o Ay
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lsenounie cellulose, hemicellulose, pectin 4% !,Lﬂﬂ wummﬂmﬂmmiT’u”lammwa
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PUAVDWIF) 339 (mg/100g )
Woanesa 546
LN 236
AL 226
TasRen 27.9
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1an 8.5
N09ULAY 2.4




2.2.2.5 Isoflavones

I~ a & & 9 = 1 o A
Isoflavones 114 Phytoestrogen wianiladany ldaniivars q Tasmmzludunans
(Setchell, 1998) Ipseainamaniives  Isoflavones 1 1A598319AA180L  Flavonoid 1129
S a @ J ' o oA = [4 J 9
uviuia mwﬂumiuauagﬁlumgmuW 3 Isoflavones UOUNUD 4 NQU sznouaie
Acetyl Glycoside 1un Acetyldaidzin, Acetylgenistin Ll01¥ Acetylglycitin, Aglycone 1
Daidzein, Genistein i8¢ Glycitein, Glycoside 1aun Daidzin, Genistin (la¢ Glycitin (g
. y S . .
Malonyl  Glycoside 1un Malonyl daidzin, Malonyl gensitin (8¢ Malonyl glycitin

v Ja a Y {
(@IgUUN ARBEAUAIIAZANY, 2547) LAAIAIZIN 2

CH,OR,
0
OH
OH
Aglyeone (non-glycoside) |
Glyeoside
Name R R1 RJ
[Glyeoside]
Daidzin H H H
Glycitin H oCH H
Genistin H H OH
6"-0-malonyldaizin COCH COOH H H
6"-0-malonylelycitin COCH COOH OCH H
IS"-O-umlun}-‘lge[ﬁ&ml COCH COOH H OH
6"-0-acetyldaizin COCH, H H
6"-O-acetylglyeitin COCH, OCH H
6" 0-acetylgenistin COCH. i OH
[Non-glyeoside]
Daudzein OH H H
Glycitein ol OCH. H
Genistein UH H OH

gﬂﬁ 2 1398519904 isoflavones (Anon, 2001)
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Y Y 1% J = ' dy Ty 5
Tassadnadenuees lwwedlasnuluans  ssmaid lidaduaisenins  ualiwanig
A Aa 1 [ 1 A A A 1 9 S Y =1 < < @
FInngesume  dmlunieyiady wu 91158 4190d waan waaaenmuaz iy
= v a v A o A . a &
wotila uason wazd1dIna 92 isoflavones UPINMNNWLIUNANADY isoflavones UOND
b7 ! oA Y v Y 2 o
tosninod lasnuilszina 100-1,000 1 Hlaseainanvay adeadeiu awnsonauny

o o Y o A = . A A @
mimmummaaﬂmumaimmu"lﬂ Iﬂﬂﬂ?ﬁﬂﬁhﬂﬁﬂ'lﬁlﬂﬂﬂ]@ﬂﬁ?i isoflavones NMHUDUNU

A1519% 3 YTaa13n 18910 isoflavones JuHaI011M13019 9 (1878 WIHF, 2005)

Daidzein Genistein Glycetein Total
Sources

(mg/100g) (mg/100g) (mg/100g) (mg/100g)
Roasted soybeans 56.3 86.9 19.3 162.5
Textured vegetable protein 47.3 70.7 20.2 138.2
Green soybean 54.6 72.9 7.9 135.4
Soyflour 22.6 81 8.8 112.4
Tempen 27.3 32 3.2 62.5
Tofu 14.6 16.2 29 33.7
Tofu yogurt 5.7 9.4 1.2 16.4
Soy hot dog 34 8.2 34 15
Soy noodle (dry) 0.9 3.7 3.9 8.5
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UNA9YDY  isoflavones Nd1AnAigafo nuravwazlimmues  isoflavones Ao

a

]
=1

' dy a Y1 o ~
o msmattysua 100 g llﬂﬂTﬂ\WlLLﬁﬂ\i‘ll!@ﬂiNcﬂ 4

v 9
A1519% 4 U504 isoflavones ADD1HITIHAINYT I 100 g (AN WIYD, 2005)

Sources Isoflavones (mg)
Soy flours 178-305
Soy protein isolate 103- 145
Soy protein concentrate 21- 317
Soy drink 26-31.3
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mﬂm’iﬁﬂyiﬂmﬂ'”m”lﬂIﬂ%uWﬂ”liEU’eN isoflavones %1ﬂﬁilﬁﬁﬂﬂ WU isoflavones

u'/ = = 1 9 1 ] dy
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3. 0UNAINUN1IZNIZgn 1159119 (Chen tazAE, 2003)

4 v
=< S

: B L

Azn3zqn 11359119 (osteoporosis)  1Huilaidugquamununisinadiuns Tan
a = I~ o o & A =1 1 I
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2.3 M13A1UBYAdASZ (Antioxidant)
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Sulfuric acid (H,SO,)

. Sodium hydroxide (NaOH)
. Potassium hydroxide (KOH)
. Boric acid ( H,BO,)

. Potassium sulfate (K,SO,)

. Copper (II) sulfate (CuSO,)
. Acetonitrile

. Ethanol

. Di — Potassium hydrogen phosphate (K,HPO,)

Potassium dihydrogen phosphate (KH,PO,)
Urea

Tolulene

2,2-Diphenyl-1-picrylhydrazyl (DPPH)
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Sodium acetate trihydrate (NaC,H,0,)
Acetic acid

2.,4,6-tri-2-pyridyl-2-triazine (TPTZ)
Hydrochloric acid (HCI)

Ferric sulfate (FeSo,.7H,0)
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Alszina
Fluka/Germany
Fluka/Germany
Fluka/Germany
Ameresco/Canada
Fluka/Germany
Merck/Germany
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Fluka/Germany
Research/USA
Analar /England
Aldrich/USA
RCI Labscan/Thailand
Sigma/USA
Lab scan/Ireland
Fluka/Germany
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RCI Labscan/Thailand



18. Hydrochloric acid (HCI)
19. Ferric sulfate (FeSo,.7H,0)
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23. Standard Isoflavones (Daidzein 18% Genistein)
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Scan Engineering/Thailand
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IMEX/Korea

Denver Instrument
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4.2.1.2 Total phenolic content (TPC)
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4.2.1.3 Ferric reducing antioxidant power (FRAP)
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4.2.1.4 DPPH radical scavenging activity

I a a o a {
DPPH assay Lﬂm%mmmmzwmmmmmiumiéﬁumgyla@ﬁig %']ﬂ@]'l'i'l\?ﬁ 7
UAAIAT %inhibition DPPH  91NHANINAASINUIINUNABIAY  %inhibition DPPH ol
) A ' [l 3 ) . . . A dgl o = a 3 9
34.26% DUWADINIUNITHUEU 4 6153111\1 %inhibition DPPH (WNUYUIINDIUADIAULANUDEY
S 1 ld' Q'J A 1 ] 3’ q'.; 1 Q'l
I@ﬂllﬂ'l’f)g‘ﬂ 35.52% DAUUNADINTIUNITLUFUT 4 WQIMQW'IHﬂ'Ii\?E]ﬂ@'IﬂWﬁ 19 GH'JT?N
1 ' Y v
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o o'.l A 1 1 . e e . . = Y (% a = a
(2004) MMNTIDNDANADINUINAT  Y%inhibition DPPH Inageananinvlsuasluean
o A L A a o a A2 o LA 2y
MU mammammumﬂaﬂﬂimquaamwmu %inhibition DPPH WUUYUAY
FUAYINU HAZUINYVDI Lopez-Amoros LAgAME (2006) MMIANE antioxidant

as 13 U A 1
activity 10875 free radical scavenging capacity eranuily IC,, VOIOIMHIUNTION WU

antioxidant activity (IC,,) Y040 WIOAIUNTIONLAIZINIINWNADIAY

A15199 7 YSunal Total phenolic content, FRAP value 1i6i¥ % Inhibition DPPH radical V9IN2

MADINIUATEUIUNITAN 9

ADE19 TPC FRAP inhibition

(mg GAE/g)  (umol FeSO,/g) DPPH (%)

Fundedy 0.190.13¢ 0.75£0.27° 34.26+0.12°
Fundoaumi 4 $27us 0.23+0.02° 0.810.03° 35.52+0.05°
Famdoaumh 4 42 Tuasonorme 19 $2Tus 0.36+0.03° 1.3240.20° 42.600.39"
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4.3.2.5 Urease Activity
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4.3.2.5 Protein Content

q'J = d‘ 1 = d‘ 1
davdeudlerunIzUIUMIIon Umsalasumlasanseninimely  Tasmnizeds
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Fundoauai1 4 $2Tu 39.8740.26"
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4.3 MININNNADY
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4.3.2 QUMWMAUAIN
4.3.2.1 Isoflavones

HansNAaedluasai 11 99a15190 13 uaasllsua isoflavones Wu1Tun
v v Y ' v
isoflavones VDI ANADINFMIUMITHUFI FIUATZUIUAITION UAZMIHINAIHIUMITAIIIA
A 42’ 9 1 A Y 9 ~ a
N Coward Hazame (1998) 1ds1891319195NMUATzUIUMS IRANuTeunnny
= Y a2 A0 A dy 4 Y @ . .
wovzlnalriUSuna aglycones NANNUUYUTITDANADINLNANINAADY 1A8  daidzein U@
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genistein 1 UOYWRUTIUNGN aglycones DINHAMINAADINUI DAWABITI 4 F2TNe 62
9 v [ v Y v
WAy 4 I INRIUATZTUIUMTIONOIMA 19 HTN9 tazdurdewil 4 9 1ug
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v ¥ ' [ Y
YT daidzein 18T gensitein INVHDNIAIMIAUNUTY HAZNANTNARDITDAAADINL
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. v . S £ g v
acetyl-B—glucosides A8NTZVIUNIT  decarboxylation wniu aglycones Futluwald

' 4 1 '
aglycones #1151V UoMIUNITAY (Coward LLAZAY, 1998)

v v Y v [ 1
A13199 11 YSual isoflavones DAHABILFIT 4 2 TNANAIUMITALIAIAN 9

"
[

#1081 7 Isoflavones (mg/g 100 dry weight)
(mﬁ) daidzein genistein total
R GLERG 0 6.02:0.03° 3.4240.03° 9.44+0.01"
0 6.20£0.08° 4.07+0.04" 10.26+0.20"
P 6 15.840.13" 14.630.13°  30.47+0.26"
DAUNADIULTUT 4 ‘]5?]11]@ ) )
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0 15.0240.05°  12.14+0.20°  27.16+0.25"
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A15199 13 YT isoflavones HAHABIFIUMIHY 10 WIARFIUMNTAIIAN 9

1
[

f1081 A7 Isoflavones (mg/g 100 dry weight)
(‘L!”Iﬁ) daidzein genistein total
Fundeady 0 6.02:0.03° 3.42+0.03" 9.44+0.01°
0 15.1740.08°  13.6740.36°  28.84+0.42°
Sundoaunin 4 $2Tuq 6 18.26£0.17°  16.67+0.21°  34.93+0.37°
20ne1MA 19 2 T4 119 10 Wi 7 18.7940.22°  17.33£0.22"  36.12+0.21°
8 19.46+0.09"  17.57+0.10°  37.03+0.09"
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4.3.2.2 Total phenolic content (TPC)

d' = d‘ a = a qgj/ 1 Q‘l
ANANITNABDIIUAITIN 14 9915197 16 uaaslsuailueaniaviva wu o9
A ll ' g/ ™ Il v A A A = Aa qu/ A
MARIRIUNITUE 4 FINEIUMIAINaT 6,7 uaz 8 winsuailueaniavua I
A g 3 o @ o [}
MNTUN 0.23 1Tu 0.36,0.38 1 0.39 mg GAE/g dry weight MUA1AY 0 AWABIAIUNIT
Y ' ' v 1
U1 4 FITUHIRUATEUIUMTIONDIMA 19 FI INHIUMSAINIaY 6, 7 wag 8 Wl
a =) a Qa’l = A dgl I
Usuavlueannavua NANNNIUN 036 WU 038, 0.43 uaz 0.44 mg GAE/g dry weight
' Y v [ 1
AUAAY uazduNavIIUMINi 4 $TURIUATZVIUMTIONIMA 19 F2 Tudaziia
A v A ~ a = a 3 A A d? 3
10 WINHIUMSAINAT 6,7 wag 8 W Ysuarueannarua UANWNULIN 0.36 11l
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Asal UTailuednnamualiauiuvuienaimsaunudy eannanuieun ldnnms
Y o o = A 3 o o Y ~ a
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. . dgj . S A Q' d? d' Yo
glycoside phenylpropanoid esters ¥1NUYU 1A¢ phytochemicals HSnannudwie 145y
4 g & ~
ANuou @13 phytochemicals NoaRdsznouluansiluea (Dewanto azAY, 2002) 39
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pIfyaLsed N 30 UIN (9.26 mg/g) wazilsunalueaniivuaanauloiIumMsal 250

P IFAITea N 34 UM
4.3.2.3 Ferric reducing antioxidant power (FRAP)
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4.3.2.4 DPPH radical scavenging activity
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v ' ' [ v
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v Y v v 1
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WINFAIUMIAINNET 6,7 Uag 8 WINNA1 %inhibition DPPH 1NN 44.00 111 80.64,
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o w 4 v A g ' -
55.98% MUAINU MINMIHANTNADUNDNIAINMIAWNYNINYY A1 %inhibition DPPH
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A1519N 15 Y5 Total phenolic content, FRAP value 18¢ % Inhibition DPPH radical V9907

MABINIUNTZUIUMTIONDINA 19 2 THINAIUNTAINDIAIG 9

A20819 M5 TPC FRAP inhibition
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4.3.2.5 Urease Activity
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4.3.2.5 Protein Content
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4.4.2 QUMWMAUAN
4.4.2.1 Isoflavones

NANaMINAaRdlua15 19N 21 uaaslSunal isoflavones #9819 0ANADINHIUAT
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#1081

v
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moisture isoflavones(mg/ 100 g dry weight)

(W7) (% db.) daidzein genistein total
fandesdy . 1317 423:003°  3.65:003°  7.88+0.01°
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4.4.2.5 Urease Activity
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1.msananleend (aandasdsa1n Tian vazame, 2005)

1.

2.
3.

4.

5.

Fautla0ura09dI19819 5 AU AN 70% ethanol UTWas 25 Haans

1 1<
mulaeld magnetic bar INUU corning hot plate/stirrer dunar 30 wn

y 4 4 < < a o o o 1 y
Yuwideananusisey 3,500 ¢ Wunar 10 Wi s 2 e whaulasiuiu
msazatenld 11si1nInIeed1enszaI18NIBd No.5

11502810 evaporated Ngraigl 30°C widvlSiasgaiie 5 Hadans

2. ¥33nal)sAu ( Protein content) (AOCS, 1999)

a = d’d L] c'.: = Z Y o dy
Usinaldsauntoglunimaesianuadinson lagail
=l = J 9 9 =
w3enasazate lnunadon laasen loa Wudu 0.2% IasmsazareTnunadonls
s [ g} o @ a I A aa

asonlyd 2 n3u aslurinau wazdSudsuas Iy 1000 Hadans
Fanundeetlszana 0.1 n5uldasluvia Kjeldahl Nt

Aa o I Aaa o @ Jd v
wugnslgnie laTnumedouganla (K,80,) 10 nsu astulesdama (CusSo,)

[

1 a 9y 9 a Aaa 9 d'
1 nSu uaznsadaindudu 10 Tadans asluasdon 2
a oa/’ o <
AaAae Kjeldahl Tugaliaimiou aunsznaldarsazaelamion soldasdu
a = L a A a 9
wuasazate Iwaen laasen lod lulSuanunmnuneasluaisdo 4
mmsnduaslude s asluasazaiensauesndudu 4% (W/V) 25 adans 1ag
Aa a a 4 1 a {
IUDUAANBDINTNTEYINN Methyl Red (18 Bromocresol Green winamsiagu
~ =% I ==
Fuosmsnnaduiludiven
hmsazarenla Il lamsaduasazarenialalasaaoIniniiuanududun
RRYGLY

o g} qu 1Y A = 9 9 @ 1
N1 blank Tﬂam‘smaawmumma‘ﬂ 2 3 71@181%1%?[15@’3681\1

ma‘mﬂ?mmﬂﬂ5?mﬁm1mﬁ1mm'lﬁmﬂﬁumi 324002 3.3

%N =&A(‘X_y) (3.2)
% Protein= %N x6.25 (33)

1 v v
e A Ao 1MINYeInIMa0IA10819,n5 Y

A Yy 9 a Aqy A
B Ao aAnuuduveInia lalasnassnin lglums nmse, Tuanoans

A a a A 9 % ] A aa
x A9 YSwasveansalalasaansnilylums lnmsadiedie,iaaans

y fin Usmnsvesnsalalasnaesnildlums lnmsauvasd, iaaans
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3. M3ana isoflavones MUIT Lee azAme (2010)
GAEIGEY
1. Ethanol
2. Hydrocholoric acid (HCI)
3. Methnaol

ad
IBNII

) o % 1 ~ J a aa
1. uWLLﬂ\‘lﬂ'JL‘VIﬁENUﬂ 2 nsulaludnnesvua 100 waaang
2. 1fN 10 Haaans 80% ethanol tiaz 2 Waaaas 0.1 M HCI
1 . Y o A J . . S|
3. mulagld magnetic bar uaniinnes lnauu corning hot plate/stirrer Whuna 2
e RETN
) Ay v o Y
4, ‘L!W’dTiﬁ$a'IEJ‘V]VI,ﬂhl‘]Jﬂ1ﬂ1§ﬂifl\1ﬂ’3§lﬂi$@1‘l&lﬂﬁ’fN No.5

° Y Y v a aa
5. UIEITaEaY evaporated T uazazaronie 80% methanol 5 UAARAT

4.m3UANzHmSinat isoflavones @38 HPLC 91375 Akitha Devi HasAnte (2009)

=
a1ny

1. Acetonitrile
2. glacial acetic acid
3. Daidzein
4. Genistein
ad
IBNII
1. Mhasaza1ofed 19 Ioasaza1onIns§ U NTOIAI0 0.45 tm PVDF syringe filte
v
annznly
1. Column : Inertsil ODS-3 YU1A 4.6 x 250 mm
2. Mobile phase : acetonitrile H>O + 0.1% glacial acetic acid nI1aIU 25/75
3. Flow rate : 1.0 ml/min
4. Volume injection : 20 L

5. Detector : UV 254 nm
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a d lrl ¢ A o = an
5.MFAUAITHiIIOY "BNQﬂE’)iﬂuﬂ’Jl‘Hﬁ@Q #1495 AACC. (1990)

=
a1y

ad
IBNIT

1. Dipotassium phosphate (K,HPO,)
2. Potassium Dihydrogenphosphate (KH,PO,)

3. Urea

@ s T a o
wsendsazatetviesealannududu 005 Tuadedas Tasmswmsla
TwunardonlaTasvloaa (K,HPO,) 4355 nsu uaz TnunadonlalaTasvomla

Y v k4 A
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o a I A aa 1 1Y) 1 I 1 I
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wisnmsazatetiiosgse  Tasazaiegise 15 a5y asluaisazaeivivles
Woaula 500 Hadans wuasazaeIngdu 5 Nadans etlesiuasazarslild

o J I 1 < ' )
doenn wazdsumanudunsaaliniu 7 newinnldou
v o A = o Yy a % I
FWaeUAazidn 0.2 nSuatlurasanaasy udaanasazaretnilesgise 10
Uadans wemaoanaaod AIUANEUNYL 1N 30°C Tagld Water Bath
0 ¢ o 4 o ¢ g
Huvasn Tasmsneassilude 3 wanasusinaisazaetviesgsaduais
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Nilileswoama (Blank Solution)

4
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6. fn53!ﬂ51$ﬂﬁ1ﬁ15ﬂ5$ﬂ@ﬂﬂui’)ﬁ Iﬂfﬂ“ff} Folin-Ciocalteu method ﬂﬂllﬂaﬂﬂWﬂﬁ%ﬂ’]ﬁ‘Uf] Nl

Skerget et al., 2005
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1. Folin-Ciocalteu reagent
2. Sodium Carbonated (Na2CO3)
3. Mathanol

4. Gallic acid

1. ladredaduvaesi ldanmsana 0.5 1adans AN Folin-Ciocalteu reagent
=y 1 a a Aaa
(199919 10 191) 151105 2.5 Taaang
Y Y
2. dana 13 10
3. IANAITa2a18 7.5% (w/v) Na:2COs 1511915 2 Hadans
4. 99111/ incubated 91 50°C U 5 WA
o (% 1 A d' d’ 9 d‘
5.1l 3asimsganauudain1ue12adu 760 nm A161AT0Y spectrophotometer
I
6. 16]9)'} methanol 111 blank

7. 1% gallic acid Huasnasgiu
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a d v a v Y aa Y an
7. ﬂ1i?l!ﬂ5131’iﬂ'31ﬂﬁ1ﬂ1iiﬂuﬂ1§ﬂ1uﬂﬂﬂ“ﬂ!ﬂ‘lfﬂﬂi]ﬂ?lﬁ FRAP assay aalasInIsNMsves

Benzie and Strain, 1996
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1. 300 mM acetate buffer pH 3.6

2. 2,4,6-tri-2-pyridyl-2-triazine (TPTZ)
3. 20 mM ferric chloride (FeCls)

4. 40 mM hydro choric (HCI)

5. Methanol

6. Acetic acid

7. Ferrous sulfate heptahydrate (FeSO4.7H20)

1. 111 300 mM acetate buffer pH 3.6 U511015 25 Uaddas , TPTZ 11 40 mM HCI
51105 2.5 TadaaT 1az 20 mM FeCls 15115 2.5 aaans nausuduilu FRAP

reagent 14711 l1gu 37°C 15 Wi

2. 7ule FRAP reagent 1/5110135 950 LU inaaludiednailsuns 50
4 2

3. dana'l3 10 wd

4. 'l Sasmsganaunasin1ue1IAaU 593 nm A281AT04 spectrophotometer
9 3

5. 19 acetate buffer pH 3.6 1114 blank

6. 19 FRAP reagent 950 LU + methanol 50 LU 4 control

7. 1% FeS04.7H:0 Hlumsmnasgiu
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8.M5AATITHANNTINTOIUMIMUDINTIATHAEIT DPPH radical scavenging activity

aa11)aa91nITNI5U09 Maisuthisakul et al., 2007
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GARIGEY
1. 2,2-Diphenyl-1-picrylhydrazyl (DPPH) ANMTVUTY 6 x 105 M
2. Ethanol
asn
AB5MS
1. Yiladegnan lannmsanailsung 0.1 iaaans wuasluaisazals DPPH AW
WU 6 x 10sM 1311015 3.9 iiaaans

a9

< wga da o< 4
2. nu' A luniia 2 9T Ngangiidos

£

3. 1h I dammsganaunasiinnueInau 515 nm A181A504 spectrophotometer

4. 19 ethanol 111 blank
PIINIUIN
% Inhibition = (Ao— Aex)/Aox 100
Tagil Ao= A1N139ANAITIES DPPH 71 0 117

Aen= AINMIYANAULTIVOS DPPH 7 120 119
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1. ﬂﬁ]ﬂﬂl]ﬂi§1uﬂli’)ﬂ gallic acid

1.6
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760 nm
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2. 9INAI 1184 FeSO,.7TH,0
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R?=0.997

]
=

0.8

0.6

AmaanaMuaINnNNEINAY 593 nm

0.4

A

0.2

U

0
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

ANMANYUYD 9302 18FeSO,.7TH,0 (mM)




78

3. ﬂﬁ]‘l/‘h»l]ﬂ5§1uﬁlli’)\1 Daidzein
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eﬁi Folin — Ciocalteu

MIMHIMANNUNTIUVDS Gallic acid YDIAI5AIVEN 1AL A1 Gallic acid equivalent
(GAE)

maﬁmammmvﬂ’m’fnmm Gallic acid ﬂl@&ﬁ"liéﬁ’ﬂfhﬂ‘iﬂﬂﬂi"lw

9

aumMIveanI NIy Iv Gallic acid A4%iAD
y = 22.21x+0.010

ANMIYANAULEINANVLIINAY 760 nm

<
Il

x = Gallic acid (mg/mL)

asdredensanautlinauaes mganaunasnia’ld 0.417 11 dilution 10 11

4
aqtiumganauuaaliaumny 4.17

y = 22.21x+0.010

4.17 = 2221x+0.010
(4.17-0.010)

* - 2221

X = 0.187 mg/ml

MIMUIUA Gallic acid equivalent (mg/g extract)

F15ANAAIDY 1 ml ¥ Gallic acid 0.187 mg

(0.187 mg x5ml)
1ml

ATANAAIDY 5 ml ¥ Gallic acid

MIANAGIDINHAIM ISR 5 ml HANUTUT A UAT AN AAI1081970UNI
FUMOUTS 45 ml 1INAIDINDUNADI 4.83 ¢

9
[ Y

U T5ANAAIDEN  4.83 g 1M1 Gallic acid equivalent  0.935 mg/ml

(0935 mg x1 g)

MIANAAI081 1 g NA1 Gallic acid equivalent
483 g

= 0.193 mg

asanautefanddl Gallic acid equivalent 0.193 mg/g extract
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3% FRAP

MIIAIUANMTINTUYDY FeSO,7TH,0 U09a15¢908131azA1 FRAP values

MIMUIBANUTNTUYDI FeSO,.7H,0 UDIaN3RI08130100319

9

aumsn gy FeSO,.7H,0 Aiifo
y = 1.092x +0.027
y = WaA1U99 Abs #5014 - Abs control SAfiAMEIAAY 593 nm
x = FeS0O,.7H,0 (mM)
adednasatautlidundes maanduuasiiald 0.0817 1 dilution 10 191

v
o J

gaiumaanaULaAINAMINNY 0.817

£

y = 1.092x + 0.027

0.817

1.092x + 0.027

(0.817—0.027)

1.092
0.723 mM

X =

X

MIMUIVA FRAP values
FRAP values 7® mmol equivalent Y93 (Fe(IT)/L AUEITANARIDE g/L

AIANAAIDE 1000 ml 3 Gallic acid 0.723 mmol
(0.723 mmol x1ml)
1000 ml

ATANAAIDEN 1 ml 3 Gallic acid

=0.723 pmol
(0.723 umol x5ml)
1ml

Gallic acid

fad)}

AIANAAIDYN 5 ml

= 3.615 pmol

NAMTANARIDENHAIMITUMUTE 5 ml  Danududumduesananeums
FUMBUNG 45 ml 9INAI0ENDUNADI4.83 ¢

T5ANAAIDYN 483 g 1M1 FRAP values 3.615 pmol

(3.615 pumol x1g)
483 g

1 asana@ILels 1 g A1 FRAP values

= 0.748 pmol

asanauilaniass FRAP values 0.748 umol/g extract



eﬁi Isoflavone
MIMUIUAINYNVY daidzein 122153 daidzein VOIAN1IAIDENS
MIMUIUANMTVNVY daidzein VOIAIAIDLNI 1NN

E4

laaumsunasgiu daidzein 9410

8.831%10'x - 10236

y

3 da v 4 4
y = wunlansianunaun 254 nm

151 daidzein (mg/mL)

X

Y

o ! o o A AA Aqy "
’(,’ﬂﬁ@n'ﬂEI'Nﬁ’lﬁﬁﬂﬂllﬂ\?ﬂjlﬁaﬂﬂﬂwuﬂiﬁﬂﬁTV‘I Ny 1,879,764

y = 8.831%10'x - 10236

1,879,764 = 8.831*10'x - 10236
(1,879,764 +10236)

* B 8.831+107

X = 0.021 mg/mL

MsmuIn3anae daidzein (mg/100 g extract)

MIANAAI0E1N ANTANAAIENN 1 mL N5 daidzein 0.021 mg

(0.021mg x5 mlL)
1mL

M asanadioene 5 mL HUSWa daidzein

= 0.107 mg

arsanautlenanaes neusumveliuie UUSual daidzein 0.107 mg

Jaiu fAegasudu 1. 8 g WU daidzein 0.107 mg
o a2 ~ a (0.107 mg x100 g)
81 Aee1aTUAY 100 g UUSua daidzein
1.8g
= 594 mg

uiladunane JUsuar daidzein 5.94 mg/100 g extract



MIMHIVNANVNYY genistein waziSana genistein VOIE137I0819

"lﬁ'aumimmgm genistein AI1IAD

MIMUIVUANMUNYY genistein VOIA15AI0819910n5 1

E4
=

1.082%10°x - 13490

y

3 dq v 4 4
y = wunlansianunaun 254 nm

x = YSuae genistein (mg/mL)

msdegasanautlhaurasaiiunldnsiw wiiu 1,186,510
y = 1.082*10%x - 13490

1,186,510 1.082*10°x - 13490

(1,186,510+13490)
1.082x108

X = 0.011 mg/mL

MMl genistein (mg/100 g extract)

ATANARIDEN DANTUYUVDAI0619 0.011 mg/mL

MTANAAI0O19 1 mL UUSua genistein 0.011 mg

(0.011 mg x5 mlL)
1mL

1 msanadiedle 5 mL UYTua genistein
= 0.055 mg

o o A ' Y Y A (a ..
ﬁ’liﬁﬂﬂllﬂ\‘lﬂﬂlﬁaﬂﬂ ﬂau‘immﬂmmﬂ Hﬂill’lm genistein 0.055 mg

T0d19TuAY 1. 8 g WS genistein  0.055 mg
Y v 1 A ) (0-062 mg XlOO g)
071 AIVYNLTUAU 100 g I IEETRL genistein
18g
= 3.08 mg

uiladamaealiysuna genistein  3.08 mg/100 g extract
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