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Abstract

An investigation evaluated total phenolic compounds and antioxidative activity of
indigenous vegetables in Southern of Thailand with ultrasound-assisted extraction. Results
showed that the highest total phenolic compounds (281.98 mg GAE/g DW) and antioxidant
activity (723.91 mg vitamin C/g DW) was found in cashew leaves extract compare with 8 types
of others indigenous vegetables (Mon-pu leaves, Duea ching, Thai copper pod, Turmeric, Agati,
Stink bean, Galangal and Nang bean). The condition of extraction via ultrasound assisted
extraction were ethanol 40% v/v concentration, 25 minutes extraction time, and 1:50 solid to
liquid ratio. The efficacy of cashew leaves extract (0.02 and 0.1%) in stabilizing palm oil tested
under accelerated storage (60°C) for a 15 days period showed that butylate hydroxytoluene >
cashew leaves > butylate hydroxyanisole > control in inhibition against lipid oxidation.

To optimize cassava starch based film production by response surface methodology
(RSM) experiment design. It was found that condition of 15 g of film solution, 36 h drying time
and 50°C temperature gave the optimal results with tensile strength and elongation at break of
0.62 MPa and 105.37%, respectively. Besides, cashew leaf extract was supplemented into cassava
starch film to increase antioxidant potential. Results showed that the highest total phenolic
content and antioxidant activity in the cashew leaf extract were 189.39 mg (gallic acid
equivalent/g dried weight, GAE/g DW) and 1,093.90 mg vitamin C/g DW, respectively. The
phenolic content increased as L* and a* values of film decreased but b* value increased. When
cashew leaf extracts was incorporated in antioxidant film in solid and liquid form, it showed that
their tensile strength values were 1.52 and 2.29 MPa with 0.1 and 1% w/v of solid extract,
respectively and their tensile strength values were 1.39 and 0.72 MPa with 1% and 5% v/v of
liquid extract, consecutively. Moreover, it was clearly revealed that elongation at break was
86.67% and 41.67% with 0.1 and 1% w/v of added solid extract, respectively and elongation at

break were 103.33% and 104.17% with 1% and 5% v/v of liquid extract.

Keywords: Indigenous vegetables, Ultrasound assisted, Phenolic compound, Antioxidant
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Phenolic compounds
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1. msmfSunaansiuean

a Jd A ~ a 9 axt v . v
wnzrdinaasdseneuWueana187F Folin-ciocalteu’s phenol reagent (Aatagan

Yingngam et al., 2014)

J a
Qﬂﬂﬁﬂl!!ﬁ%ﬁ]i!ﬂu

s A 9
1. Qﬂﬂﬁmlﬂi’ﬁlﬁllﬂj

2. 1A39IAAINITAANAULLE (spectrophotometer) U Libra S12

3. 1ATDIFQ 4 AN

4.19MUDALIGNT (absolute ethanol) 99.9%

5. nsaunaan (gallic acid monohydrate) 1INUTHN Sigma-Aldrich

6. TaAoumiveiun (Na,CO,)

7. @15 1Wau (Folin-Ciocalteau reagent)

G =
NIIAFBNAIIAN

I.

a5 Iauanuduvudosas 10 Taed5u1a35 (10% v/v Folin-Ciocalteau reagent) 111
a ¥ o I ]
arsazate Iauuenemetinau s nududuiludosas 10 Tas15ues wuly
a a aa o 3 ) a aa < Y
arazane Ivau 10 Taaaaswaunuiina 90 Jaaans 1Juan
=l 4 Y 9 9 ao’ Y = ]
a1azae IHAsUATUBINAANNIINIUI08aL 7.5 1ae1H1inao1l31103 (7.5% w/v) 3
13 9 3 v Y 1% < A aa
Na,CO, anhydrous 11 75 N5 azateasinauualivlSuasdlu 100 Nadans
IMIINAITAZAIBNIATYIUNTALNAAN
M3oNAITAZA1NIATTIUNTALNAANTNTY 1000 HadnTw/aas Taedinsaunaan
[ a £ [ a I A aa [
0.025 n5u azareluemueanignivazdliulsuiaslmiu 25 Haddaasluviails
gx o a Y 9 a Aa o a A Y
511935 MINIhasaza1euIAI I NIALNAANIUNTY 1000 HAANTL/AAT VDI NAIY

a £ YA Y Y g A Aa o A
!,’e'mmamﬁ’sjﬂ‘ﬁleummmjmlmﬂu 0, 50, 100 LA 150 UAANTN/ANT
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Sample 0.2 mL

l

Distilled water 2.5 mL

l

10% Folin reagent 0.2 mL

l

7.5% Na,CO, 2 mL

l

Keep in the dark 90 minutes

l

Measurement of absorbance with spectrophotometer at OD 765 nm

MNN 19 Folin-coagulant method

0.45 -
0.40 -
0.35
0.30 -
0.25 -
0.20 -
0.15 -
0.10 —
0.05 -
0.00 | | | |

0 50 100 150 200

® y=0.0025x + 0.0064
R2=10.996

o

AMIAANTUUAT 765 nm

AMMANTLYDIITaza1e Gallic acid (mg/L)

MW 20 N51IATFIUNTAUNAANAIIT Folin-ciocalteu method
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(OD765—0.0064J dilution x volume
mg GAE/gDW =

slope 1000xW

y 1 Qv
W A9 HIminuesnod19AnHe (g)
A o Ay Y a JRpE o
Slope Ain ANWFUN lannnimlnasgiunsaunaan Tuniife 0.0025
A % g}J
Volume A9 U311Nasue9a15anananua (ml)

Dilution 79 AMNTA9919GBI1NOUININNUATIZH

a d [y 3 a
2. MIAATIZHANNAINIDIUMTVE DY Nada sz DPPH
a 4 @ g’/ a
mmzﬁﬂmummsaGl,umiﬂummgyaaﬁiz DPPH (DPPH radical scavenging activity assay)
Y o deo .
A2835NMINAaINAALYa91n Yingngam et al. (2014)
d =
aUnsamazasni
'
1. 1®MU0alIgNns
2. nsaueanaln (L-Ascorbic acid)
4 a 14
3. 1nsesa)alas 1 lawes (Libra S12)
4. DPPH (2,2-diphenyl-1-picrylhydrazyl)
5. guUnTainIewh
6. 1AT0IFA 4 AN
= =
MIAI8NAISIAN
A A ' ~ @
1. @13aza18 DPPH ALY 0.1 1ad Juas (DPPH 0.1 mM) 91583 Iagn15%9 DPPH
o A s 9 1Y) I A aa
0.0039 N3 azarelueMmueauIgnsua15v5u051Thu 100 Hadans
2. @1302A103IATFIUNTALDAADI LN NAMANTL 0 5 10 20 30 40 LA 50 HaanTuADAAT
= o a % 9 %l < 9 [ a3
w3 laens¥ansaueaaadn 0.025 N5 azarealerinauuallsuilsuiasilu 25
a aa 9 A Yy 9 Aa a o =) o A v A Yy
Haaansaz ldansazarenianuEudy 1000 Haansuaeans 1NIB 10 e 131

Jy 9 < A a o 1A ¥ = o A Y Yy 9 A o
mmmlmlmﬂu 100 Maaﬂinﬁaammﬂuummmmamﬁi]ullﬂﬂ’nm&lmmumimﬂmuﬂ

(0-50 mg/L)
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Sample 0.3 ml

l

0.1mM DPPH 1.5 ml

l

Keep in the dark 40 min

l

Measurement of absorbance with spectrophotometer at OD 517 nm

WA 21 DPPH radical scavenging activity assay

MIAUIN

ZouazueIn3SUsa (% Inhibition)
Inhibition (%) = [W} <100

Tagn
A = ethanol 0.3 mL + DPPH 1.5 mL
A, =sample 0.3 mL + DPPH 1.5 mL

A, = sample 0.3 mL + ethanol 1.5 mL
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100 -
80 -
£ 60 -
& v=1.9367x - 1.9826
S 10 - v=1. 982
% R2=0.9901
[R=] 20 7
0 T T T T T 1
0 10 20 30 40 50 60

Ascorbic Concentration (mg/L)

mni 22 nswlinasgiuanuansalumsdueyyadass DPPH veansatodnsdn

NMSAIUIN

AnanssumImueyyasdse DPPH Weothenlugivesnsaueanetin

B (%Inhibition +1.9826] dilution x volume
mg vitamin C/g DW =

slope 1000 xW

% (2 1

Y
w A0 1NN NUBIAIDEIHNNA (2)
A v Ay Y a AL
Slope f® mmmum"lﬂmﬂﬂﬁwumagmﬂimmﬁﬂwﬂ Tuniine 1.9367
A [ g}/
Volume 79 YSH1A5U09e15aNANIHNA (mL)

Dilution 79 AINTA9919G20819N0 U NUATIZH
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3. PISWIAPV
= =
MsA3eNaISIAL
v Y J
1) 0.002 N Na,S,0, %3 Na,$,0,.5H,0 11 2.4817 g azareaoiinaundilsulsuag
& v ¥ = o A v 0
111 100 ml 9218 0.1 N Na,8,0, 9niudaiwidensliilu 0.002 N Tasnisiin
Y v
0.1 N Na,8,0, #1 10 ml 1 waunutiinau 490 ml 92 14 0.002 N Na,S,0, 151105
500 ml 1o 1% lums lamsa
LI a v o Yy 3 4
2) wdls 1% w5en1d91nn1310 starch soluble 11 1 g aza1wALINAY 100 ml
7 0 : < <
nnuudah ldduaulaudavdavaanu 13 ludiin easeunda e ddszunm 1
A A 1 =
iRoUNIIUNTILITOANTIN)
{ ¥ Y 1 1
3) @savaeduAIues K1 ne KI magatelusihnauauning hiazao

4) @a15aANANVD acetic acid : chloroform Iudaa U 3:2 Tasf5u1a5

35Msnaae

4 v
%

d ¥ v W [l ) 1 1 A aa ° < o,
1. Fahminaed1s 1 a3y ldluviagdsuyviuie 250 Haaaas (dhnawduunaen)
a an 4 A Aaa [} Y o ]
2. uasazangozsan-nae 1sweiy 25 Taaans e lidlrogaazaie
a 2 % A Aaa a 9 ] 9 g}/ to 9)d‘d =
3. AudTazaIduaIved KI 1 Nadans dagnnieuwd udaneine 1inia 5 ui
9 [
4. 1@inau 75 Nanans
5. Towpsndvuaisazane Ta@en In Todama wisumegiodausaau laesazaredimans
1 a 2 ] X
gowauinil 2-3 nea uda lamsnas laudiitumualal
= d 1 =) Y% 1
6. 19581 IIATNUUAINFUASINUAIDE1

7. furaununeioon lydningas

PV - (a—b)x N x1000
W

A J 4 J .
P.V.7® mLW’Oii’)@ﬂ]‘l“Bﬂ (peroxide value)
a Ao 5uasvesansazars Tmden InTedamlan s lawmsndualoe1a (ml)
[ { % 4
b Av Ysnesvesmsazars Tx@en InTosaman 14 laminduuuasn (ml)

N Ao anudutuvesasazate Ta@en InTosama (Normal)
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A g v @ 1
W A9 UINUNAIDEN (g)

4. M3¥A1 TBARS

= =
MIAIBNATIAN

1) TBA-TCA solution (20 mM TBA in 15%TCA solution) i3en Tagizua1nn3sth
TCA (Trichloroacetic acid) 11aza18@1e11nay 350 ml alufinnesud iy TBA
1.01 g aulwazasaunua (Fnamw) udnhludu 13 ludidu

2) ®13UIATIIUVDN Malonaldehyde (MDA) 310 1,1,3,3-tetracthoxypropane (TEP)

1. isouanIazans 15%TCA aarhna

2. @@ TEP 11 11 ul hnazateluasazats 15%TCA 1.0 ml 9218 10,000
Hg/ml TEP

3. 13091960 IAsN139A 10,000 Ug/ml TEP 11 0.5 ml hankeunuaisazaty
15%TCA 49.5 ml 92 1@ 100 pg/ml TEP (v luvnadlSuaf5inasvua 50
ml)

4. 19991900 1a8N39A 100 pg/ml TEP 11 2.5 ml {iNa1aza1s 15%TCA
22.5 ml 9214 10 pg/ml TEP Y3310 25 ml

5. 11 10 pg/ml TEP 3190 [ RaNududy 0.5, 1.0, 1.5, 2.0 1ag 2.5

Hg/ml

ad
IBN1TINAANN

(3

1 2 1 an 2 <
1. gadeg1niuiy 1 ml laluvasawuaiiiduuia 10 ml Ad1induilu Blank)
2. 1PuaIsazaly TBA 2 ml

3. W IR UA18IAT9 Vortex

2 A

Y =1
4. auluiufea 15 w1

v 9 ¥

5. gamernen lvaru 15 1
o an o~ o ~ I =}
6. i liyuasiadn 25° C 114,500 rpm Wuna 15 Wi
9

Y o w ' S =L o 1 [ A A
7. 1dula 1 mi gaiiudiuuuesn nniudahdnlaliliadinisganauuasiai

A Y o 1 = = v
g1InaU 532 W luwasg Lm3u1ﬂ1ﬂ13@ﬂﬂﬁullﬁ\ﬂﬂl‘ﬂEJ“]Jﬂ’UﬂiTI/\IlJW]iiju MDA
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0.8 A

0.6 1

0.5 1

OD 532 nm

03 - .
0.2 1

0.1 A1

y=0.2961x
R*=0.9989

0 ""-' T T T
0.0 0.5 1.0 1.5
MAD (ng/ml)

M 23 A5vlnasguvesn launad led (malonaldehyde)
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