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Abstract

Introduction and Objective: The COVID-19 virus remains a pressing global health concern, and its
existing preventive measures are not foolproof. Additionally, post-COVID complications are still a possibility.
Traditional medicine texts contain Ya Ayuwatthana (herbal elixir) formulas, designed to boost the body’s defences
and prevent illness,” presenting a compelling avenue for infection prevention research. This study aimed to identify
and select Ya Ayuwatthana formulas for analyses to determine their total phenolic contents, flavonoid contents and
antioxidant properties.

Methods: For this experimental research, the drug formula selection process was guided by the following
criteria: (1) inclusion of indications for treating COVID-19 symptoms in the formulas; (2) utilization of ingredients
previously studied for their potential effects on COVID-19 prevention or treatment; (3) precise specification of
ingredient portions and quantities in the formulas; and (4) utilization of readily available herbs with botanically
recognized sources. And subsequently, the total phenolic contents, total flavonoid contents, and antioxidant activi-
ties were determined using the DPPH, FRAP, and ORAC assays for the selected formula extracts.

Results: Based on the specified criteria, two Ya Ayuwatthana formulas (AYW-KK-01 and AYW-KK-02)
were identified and selected. For both formulas, the aqueous extracts of AYW-KK-01 and AYW-KK-02 exhibited
the highest total phenolic contents (356.16 +3.18 and 370.05 +3.65 mgGAE/g extract) and total flavonoid contents
(41.41 £0.36 and 38.13 £ 0.32 mgQE/g extract). Furthermore, methanol extracts of both formulas demonstrated the
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most substantial antioxidant activities in the DPPH assay (IC5, = 5.47 + 0.06 and 4.55 + 0.06 ug/mL), the FRAP
assay (188.30 +3.53 and 193.20 + 1.06 mgTE/g extract) and the ORAC assay (232.25 +4.22 and 302.57 +4.30

mgTE/g extract).

Discussion: Methanol extracts of both formulas displayed the highest antioxidant properties, potentially

valuable for disease prevention. Previous research has revealed a correlation between high blood antioxidant levels

and the reduction of severity of viral infections including COVID-19.

Conclusion and Recommendation: These outcomes highlight the promising biological properties of

extracts from AYW-KK-01 and AYW-KK-02 formulas, particularly when polar solvents are employed. The data

were important for future investigations and developments of health-promoting medications aimed at preventing

COVID-19.

Key words: coronavirus disease 2019 (COVID-19), Ya Ayuwatthana, total phenolic contents, total fla-

vonoid contents, antioxidant activity
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LlasnSu/fiadans gassnasgIunIaunaan
LaLETaTaasnaeNILaaLANNIT NI ULSINaS
20 lulasdas adlu 96-well plate (n=5) &
1382ane 10% Folin-Ciocalteu reagent 1311613
100 lalnsBesuas 7% landunansuaiuenSanes

80 lauleasaas wan N ol lundan
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e 30 wift Wl eehmagenduusdienedas
Iuloswar@aeas finnaemadu 760 nm theh
genauusitialdrasusazenudndunnse
LNARNMIFTINTININNTTIU LazhaIganan
wENZRIEIERaE NI UaRNTIN
luwmhefiafnsuanyarasnIaLnaansafiaansa
YDIFTENALWAY (mg Gallic Acid Equivalent/
mg extract; mgGAE/mg extract) WSsuen
AUNTMIN@IIMIBINTALNAEN "

2.2.4 MIneaUmMUInmaIsUsenay
wWalhuoe@3s (Total Favonoid Content: TFC)
&35 aluminum chloride colorimetric

W3 UNEIIIAsg I EAuaza e e

wmnueaLAartlnehmedenssaasmefiay
2 i (Two fold serial dilution) GL‘m,GQTWNSJLﬁﬁN
414 1,000 - 1.95 lulasn3u/Aasaes uavieses
sashetharesshsuenarmesRaYaaTin
g 1,000 lalesnS/fiaaans arniwvims
QAMINLALFDE 192896 TUENURLINTREAE
a3 uLTanes 100 lalasias aslu 96-well
plate (n=5) WfnaTazae 5% lades buesn
1Bsnars 20 lasans wesddnhuannidio
ANelfA%eung 6 Wif Ladis snvazaz 10%
axgRiflunmaalss 15303 35 lulasdas weslk
i wdsnndwmi U Teemaganduusedae
waaslalnamardainasfinnaenanan 340 nm
hehgenaunasitialduasustazemudadumes
ANOTPUENDTAUNFIINTUNTNINATTIU Ly
WG ANAULENTDIFNIFIDENIIFIIAIT
sstlsznaman husudsnlumiieiadnTuss

yev0IMmaTNudaladnTNeIaIaiaUAg (mg

Quercetin Equivalent/mg extract; mgQBE/
mg extract) WIHLMEUAUNTININTF UL
b

225 mﬁm‘iwﬁaw%é’fmaaﬂ%mﬁu
@837 1,1- diphenyl-2-picrylhydrazyl (DPPH)
radical scavenging activity

lauasonasaiasgulnsaand uas
MIavanufatadanameyuea laeviims
Reavsaraeiiag 2 wh (Two fold serial di-
lution) Wleianandindu 1,000-1.95 lalesnsay
Nodans mﬂﬁu@@ﬁﬁﬁ’]aEJ'NLLGIIBSWNS\IL%S\I‘?J/%
1531915 100 lalasfos wanfuasazats 0.2 mM
DPPH 1531%13 100 lslesdas ﬂsﬂuﬁﬁ@ﬁ@mmﬁ
Foaflunm 30 Wl antuTnenIganauuss

1
A

O3 B1IAEK 517 nm 1NAIN1TQANAULEIN

D

Solddunamneiouaznsiinausadese (%
radical scavenging) §319NNLEUATILEAIANN
FuUDILNNS % radical scavenging HaLANH
L%N%'madmﬁéha&hw%amimmﬁmﬁmwaau
By T TP TR PR PIE PYE 2Y REPARCNT Y- 2. ot
pangedulddasas 50 (ICs,) INFNMTEUTI
2YRIF1TFID a'ww%aaﬁmmgmmﬁ el

2.2.6 MIANLAANNEINITDIUNT
SendinasnuassnsTiiusdueanFiadi (Ferric
ion Reducing Antioxidant Power (FRAP) assay)
(RLNENTALAY FRAP 391/5enaudng 1) 300 mM
Acetate buffer, 2) 10 mM 2,4,6-Tris (2-pyridyl)-
s-triazine, 3) 20 mM FeCl,.6H,0 11a13 11 1), 2)
WaY 3) WANTAUSETIEI 10:1:1 NN

Lw3unETIasgulnaondazanslu

LNT’I']%@&I@Hﬁ?ﬂ?iL%@ﬂ?dﬂ?iﬂ%ﬁ?&Jﬁﬁﬁﬁ 2 W
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(Two fold serial dilution) 115191697 ANHNNTA 1 ,000
-1.95 falasn3n/fiaddes wauesunaTasae
$9EN9TDIFNSUEN AT L E L NTD AT
i 1,000 lalesnsn/fiadans antugass
shathausazanuidudulsanes 100 lulasdes
fothvay 20 ulasdes wazasazaiy FRAP
180 lsiles8e15 a9l 96 well-plate wars I
vnluiifle Aguvgireadunm 6 wift udah
”Lﬁ'ﬁf@mmi@@ﬂﬁuumﬁmmmﬂfﬁu 593 114
LNAT ﬁm'wgmﬂﬁml,mﬁﬁf@iﬁmmLm'asmm
dnduzesnasgulnsdendsnasronsmnav
NI W IPTUE RN NREInsa L
msfludadusandiaduldlugl FRAP value
Ta9EnIaraLdiethy laumsumueimagandn
LENURIETRLAN aﬁaaamsluasmﬁaﬁmmgm
Insfend lwmhefiadnSuauyavaslnsdondeis
HaANSNNTNVRIENTENG (mg Trolox Equivalent/
mg extract); mgTE/mg extract”

2.2.7 mi’il,mwﬁqw%é’maaﬂ%l,@%u
eeh) Oxygen Radical Absorbance Capacity
(ORAC) assay

m%m\lﬁﬁmmiwﬂmﬁaﬂeﬁasmafl,u
WYNUaR lMEYNMSRRIEIaTaTias 2 wh (Two
fold serial dilution) T l@naidadie 1,000 - 1.95
1alasn3a/findans uavesanasasaadiaeng
o FUENaYAN ALY ATIANAITNT 1,000
TalesnSu/iadans mﬂﬁu@@mmgmw%ami
shathausiazanuidndulsanes 100 lulasdes
1581015 25 Ialasansasli Black 96-well plates
(n=5) waglfina1Ta¥aly 26 nM Fluorescein

YSanawmguas 150 Lilesdns anshuhly 9

37 pssnizaldes Wunm 16 w7 Wensunan @is
AIagane 163 mM 2, 2°-Azobis (2-methylpro-
pionamidine) dihydrochloride (AAPH) 381615
25 lulasdas uazimsdaaiganfuussaas
Waﬂaamﬁmuﬁuﬁﬁmman@ﬁmngﬂizﬁu 485
Wilaes Lazanumaauantasy 535 Wil
a3 leavhmsTennuwnd Wi 180 widl de
m‘%a@ spectrofluorometer %d%zdﬁ%ﬁﬁﬁuﬁiﬁ
NN (area under curve, AUC) UWaZihxLnue
sluamﬁmmﬁmﬁuﬁﬂnaaﬂiww;ﬂmgmimﬁaﬂ%
LLé"aLLamslugUmmmﬁaﬁﬁ%uamgamaﬂmﬁaﬂ%
FNAANINYDIFINN® (mg Trolox Equivalent/
mg extract; mgTE/mg extract)"®

2.2.8 MIIOTLATaaIETA

'iwmmwamimwaadlﬁumL‘a,t?;a (Mean)
+ ehdwd ENLNTANGI31 (Standard deviation;
S.D.) (n=5) MMIIATLRANNLANGIVBIAN
AR ZH one - way ANOVA #iszeiy
AMaTasiudatay 95 (p < 0.05) delisunTa
SPSS (Statistical package for the social sci-

ence) version 28.0.1.0

NAMSANEY

1. nMsAALaRNMIIYIMUY

GLumsmm’am‘h%uﬁssqdwLflu,snm BTG
NBNET 61916119 € FINVHA 99 FFL WU
fhTen q%@umﬁmmmmmﬁﬁimﬁgwuw 263y
(Figure 1) 6’?}\‘1Lﬂueﬁ%ummq’mmmﬂmma%
fh5uen fimeaudunshSuenTudin e e 1

(WNUSIBTHFESUIEN AYW-KK-01) “934 Fanidn
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Thai herbal medicine textbooks or documents

I |

Compilation of herbal thai
Special medicine
traditional medicine textbooks,
textbook’s prince Pawaret
of Luang Pu Suk, Pak Khlong
Wariyalongkorn
Makham Thao Temple

The Ayuwathana herbal formula
Tamra prescriptions that have been compiled
Osot Phra Naray and published electronically By using

the search words “@1g¥aug gns f13u”

[

I I

Ayuwathana formula. |

v

v v

4 formulas ’ 3 formulas |

| 1 formula I | 91 formulas ‘

I_

| Inclusion of indications for treating COVID-19 symptoms in the formula. |

v

v v

1 formula

i

‘ 1 formula |

‘ 1 formula ‘ | 28 formulas ‘

’ Utilization of ingredients previous studied for their potential effects on COVID-19 (in vitro, in vivo, |

v

v

0 formula ‘ 0 formula ‘

’ 0 formula l | 8 formulas ‘

I4—

I

| Precise specification of ingredient portions and quantities in the formulation l

v

v

i

0 formula ‘ 0 formula ‘

‘ 0 formula ‘ ’ 3 formulas ‘

I

I I

| Utilization of readily available and botanically recognized ingredients I

v

v v

‘ 0 formula ‘

I‘_

0 formula

’ 0 formula ‘ | 2 formulas |

Figure 1 The selection of Ayuwathana medicine based on defined criterias; 1. Inclusion of indications for treating

COVID-19 symptoms in the formulas, 2. Utilization of ingredients previous studied for their potential

effects on COVID-19, 3. Precise specification of ingredient portions and quantities in the formulation,

and 4. Utilization of readily available and botanically recognized ingredients.
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axulnsvianueddadiuyiiu enuee lFuwis

= ¥ R o |~ ¥ 9: )% £

Fuddeiudunsen Tazaeshfausudsens
1 < o 2 % 2 2 o

raua s vhlvueundusneg vosldhan

a 1A = = 1 (% [~ 1

& Liflanduadon emenduudaiss auunaz

NAUTAYNENY” LaeSU 2 (Winenesaeh3y

en AYW-KK-02) lefimeasidunshsuentiusin by
St “INFTLINA 2 1M FNDALNN 311 disie e
3 U sznutlan 3 1 @andUa 3 1 gnise 4
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s ol v 4

UATUAINFNN A SUUTEMUATIREATIgNINT

o Y A v A PR z A b
W lHeTeemns woundud uwiviesudeua uwA

1heiilousnmnde” ForTaaenasmbing i3y



o

[212] 115815M5uUNnduNBlnEUANISUNNENI9Ean Ui 22 210U 1 ANSIAN-LAWIEL 2567

MorasiFmgaAsnfuamMsuansadlain-19
WAEWLTIENUMSANENIBTINENeNaasEugmEeN

€ A : } o a X o
fugnsiinentasiunmafes hslalsw 2019
< °c X 3 Y
B QB lumsEugiate 3s anBUSunRda,

q

ﬁﬂﬂ?iﬁﬂ‘]ﬂ'ﬂ%ﬁﬁ@@%@ﬁﬂﬂ 1%5@]’31’]@88& ¥3ams

fnevneaadin (Table 1-2) Wadezidayants

2
o A

fnsnmstiutiage hsadheAvenmataiiBasu

I3
WU msmmﬂuﬂgﬂwﬂumﬁudmmﬂﬁzmﬁ
Tumssuruewlaillsdiosraaze h¥alalsmn

2019 1616 1w Wanlne HUA Fudng nviiies

29 et Wuna lndenutuenlstiwniesAln
WS (lopinavir/ritonavir) %@L‘]ﬁ%&ﬂﬁ?%ﬂfﬁﬂﬁ
%a'wﬂuﬁﬂaﬂ@%—m NRDIMITULIY

=3 a =" a

1. FNNURINUETUTLNaUNUDENTIN &9
I3 = £ @ o

Hsznaunaluaass s LAZFNINENDNTIUG
U DNTLOFUNDIENTENANENUABFvaza?
wenNeiUzaIhTUENae TaugignAniEan

2.1 38arlSIESEN LA L ANWILY
MIMEMNYBIFNTENAGISUEN AYW-KK-01 Lag

AYW-KK-02

Table 1 Ingredients of AYW-KK-01 formula and biological properties

Ingredients Relieve symptoms of Anti COVID-19 (in
COVID-19 Silico)
—~ = ?
- = | &
- —~ | E| . s £ |
Vernacular Scientific 2 S e s Nl L
=% = £ - S = = »n | S
(] = = <] c S 2
name name = &= = 1 £E &8 £ |3 |8
S 5 @ S |2 &2 o ||z
GJ s 2 = | = o = £ =|E|®
5 o < © (<) ® £ [ = S | =
[ = 2 o | = o c = < Nl | ®
S W O » £ H Qo o e o | 3|9
¥ 3 2 2 E|E|8|2 ¢ F 8|E|E
E & E & T |<|<|& & o <|E|S
Khing Zingiber officinale Roscoe X X X X X X X X X X1 X | X
Kha ling Alpinia conchigera Griff. X X X - - - - X | -
Haeo mu Cyperus rotundus L. X X X X X X - X - - X | -
Bora phet Tinospora crispa (L.) Miers ex
Hook.f. & Thomson X - X X X - - X - - - X | X
Dee pee Piper longum L. X X X X X X - X X - - X | -
Kra thiam Allium sativum L. X X X - X X - X - - X1 X |-
Jang Maerua siamensis (Kurz) Pax X - X - | -|-|- - - -|Xx/|-
Samo tet Terminalia arjuna Wight and Arn. X X - - X - - X X X - - -
Samo thai Terminalia chebula Retz. X X - X X X - X X X - X | -
Samo phiphek Terminalia bellirica (Gaertn.) Roxb. | X X - X X | X [ X | - X X - | X |-
Samo di ngu  Terminalia citrina (Gaertn.) - X - X X |- x o x o x -]-1-
Roxb. ex
Makham pom  Phyllanthus emblica L. X X - X X X - - X X X | X | X

Note: The ‘X’ symbol in the table indicates the presence of biological properties
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Table 2 Ingredients of AYW-KK-02 formula and biological properties

Ingredients Relieve symptoms of Anti COVID-19
coviD-19 (in Silico)
— = ?
> = | E
w —_ £ - :°: £ \a.,
Vernacular Scientific 2 8 £la | £ s g8
% s N = S S = (%) =
2 3 E & E |32 |%
name name S ® £ = 1 £ = F|1s|t
g [} © ~— E - .'E 2 E E d‘;;
s 2 = s s |3| % € 3 £|&|2
& PE) o £ |8 c = £ Nlg|w
5 w © =~ £ |3 Q o2 2 ™| S |e
g 3 2 2 S|E|8|8 & F S|E|=
E 8 E & s |2 |<|&8 & w =<|E|S
Bun nak Mesua ferrea L. X - - X X - X - - -
Samo phiphek Terminalia bellirica (Gaertn.) Roxb. | X X X X | X|x|- X Xx - -
Samo thai Terminalia chebula Retz. X X - X X X - X X X - -
Makham pom  Phyllanthus emblica L. X X - X X X - - X X X X
Phrik thai Piper longum L. X X X X X X - X - X - -
Reo Amomum villosum Lour. var.
xanthioides (Wall. ex Baker) X X - X X|[XxX|-|- - - - -
T.L.Wu & S.Chen
Khing Zingiber officinale Roscoe X X X X X[ X[ X]| X - X X X
Wan-nam Acorus calamus L. X X X X X X - - - - - -
Ratchadat Brucea javanica (L.) Merr. X - - X - |X|-|x - - - -

Note: The ‘X’ symbol in the table indicates the presence of biological properties

@‘h%umﬁﬂaaagﬂaﬁwé’wﬁaﬁwasmEJ‘??

9 o £
MM WU ENIENAIENNUORLIND L 95%
A o [~} a a a o =
EUDARNANWULLTI DA ndefiany &
shenady lugimaasasaiaaiaafiaasdion
lonaalsfimuuazaniay Sanvueiusaimiad
AHA FINMATN LALFEITENAA18NITA NN

£ [~1 = E:; 1 % =
Snwodunsdinenasan laedauazsanes
ANAYRITITU AYW-KK-01 Liag AYW-KK-0271a1i6
MENIMUEARLESIN NN IFeWNTU Saeas 18.00
LAY 20.50 NNAIGU I0989KNAD Fsanaee,

95% WOVNUaA, WiasEiean, naas SRy Lay

LN GNNARL (Table 3)

2.2 YSanmuasdsznauiusdnsiauay
WanluouAsINYeIi5UL AYW-KK-01 was
AYW-KK-02

MITenerdsanassUsznauiuedn
3938 19835 Folin-Ciocalteu wasUSanomala-
UOLFHIIN AEAT Aluminum chloride colori-
metric WU FFUTsERTIERRELFTharan
Auanshariunnén lUBnmensfiueanasuay
WalneyATINLaNe9T e R & Fyma

&06 (p < 0.05) lowasafiovihvassSuen AYW-
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Table 3 Percentage of yield, total phenolic content, total flavonoid content of AYW-KK-01 and AYW-KK-02 extracts

Sample Extract % yield TPC (MgGAE/g extract) TFC (mgQE/g extract)
Mean = S.D. %RSD Mean = S.D. %RSD
AYW-KK-01 Methanol 18.00 221.32 +0.61" 0.28 36.29 + 0.24" 0.67
95% Ethanol 16.69 83.94 + 1.48° 1.77 23.57 +0.18° 0.75
Ethyl acetate 7.67 72.45 + 1.41° 1.94 13.08 + 0.24° 1.80
dichloromethane ~ 6.46 20.38 + 0.35" 1.72 7.86 £ 0.15° 1.91
Hexane 4.09 10.04 £ 0.19° 1.94 5.33 + 0.52° 1.40
Water 17.10 356.16 + 3.18" 0.89 41.41 £ 0.36" 0.87
AYW-KK-02  Methanol 20.49 292.85 + 3.78° 1.29 36.40 + 0.35° 0.95
95% Ethanol 16.29 190.56 + 3.71" 1.95 20.51 + 0.36" 1.76
Ethyl acetate 6.58 83.98 + 1.25' 1.49 10.09 + 0.15' 1.49
dichloromethane 5.84 32.70 £ 0.22’ 0.68 4.51 +0.09’ 1.94
Hexane 418 25.07 + 0.36" 1.45 2.41 +£0.10 1.46
Water 18.18 370.05 + 3.65" 0.99 38.13+0.32" 0.85

Note: Statistical significance is indicated by Roman alphabet when comparing within the same column. If different Roman alphabet are

specified, it means that there is statistical significance at the p < 0.05 level. TPC: Total phenolic content, TFC: Total flavonoid

content, GAE: Gallic acid equivalent, QE: Quercetin equivalent

KK-01 wud JiSsnassdsenavuduaansisuas
wahuaediangefiqn (356.16 + 3.18 mgGAE/g
extract Lag 41.41 + 0.36 mgQE/g extract) L
R eUENSE R @R NT963Y AYW-KK-02
(370.05 + 3.65 mgGAE/g extract wag 38.13 +
0.32 mgQE/g extract) LWayIsadadanaa Msane
Fhamanginiudvhazany leum wmues, 95%
EUER, laTiaesZion, lnaaalshvL uasEnaw
NS (Table 3)

2.3 MmNt neanTiaduday
AD@NNeY (DPPH radical scavenging assay)

WUNENIEIAYDIeTUEN AYW-KK-01 7

= L% (% a tg o
aeen EJ’J‘JSTT]TMS\IT‘ITWULN%?%@@NQMﬁGL%ﬂWiL‘ﬂ%@]’J

ShupenFieduivian leaflenamudaturosens
ﬁaamqw%ﬁug\iﬁ%@aaz 50 (ICs) WM 5.47 +
0.06 I lesnsusinfiadang 2ednansaradnesh
Yhazanadn °] DeNRTIEATYYINIETE (p < 0.05)
LAYENTERATRIEFIEN AYW-KK-02 Tiafindne
LYNWOR LAY 95% LaYNUaa LLamﬁm%ﬁﬁLﬂu
ﬁaﬁwuaarw%m%uﬁﬁ?j@ Taefien 1C,, Whity 4.55
+ 0.06 bag 5.05 = 0.02 WlasnSusioNadans
MNRIAL WATNUIENAT IC,, VRIFITHENAGS
nan lluenenemsadid (p < 0.05) Sy
mimmgmimﬁaﬂ (4.02 + 0.03 laulasnSusio

NRFRGI) (Table 4)



JThai Trad Alt Med

Vol.22 No.1 Jan-Apr 2024 [215]

Table 4 Results of antioxidant activity of AYW-KK-01 and AYW-KK-02 by DPPH, FRAP and ORAC assay.

Sample Extract DPPH assay FRAP assay ORAC assay
IC5, (ug/ml)* (mgTE/g extract)* (mgTE/g extract)*
AYW-KK-01 Methanol 5.47 + 0.06° 188.30 + 3.53" 232.25 + 4.22"
95% Ethanol 11.96 + 0.22° 109.36 + 2.04° 96.92 +2.11°
Ethyl acetate 23.02 + 0.15° 128.10 + 2.11° 54.68 + 0.98°
dichloromethane 61.87 + 0.87° 56.64 + 0.53° 36.24 + 0.75°
Hexane 90.53 + 0.97" 50.48 + 0.45° 18.58 + 0.13°
Water 12.25+0.19° 174.36 + 3.23" 211.53 + 3.84°
AYW-KK-02 Methanol 4.55 + 0.06" 193.20 + 1.06° 302.57 + 4.30°
95% Ethanol 5.05 + 0.02" 182.26 + 2.21° 215.44 + 412"
Ethyl acetate 7.20 + 0.04° 175.12 + 3.30° 172.76 + 3.34'
dichloromethane 58.84 + 1.15" 90.64 + 1.12" 123.68 + 2.00’
Hexane 63.29+ 1.16' 75.20 £ 1.11" 71.13 £ 1.38"
Water 14.85 + 0.14 185.80 + 1.08° 244.69 + 4.86"
Trolox 4.02 £ 0.03"

Note: Statistical significance is indicated by Roman alphabet when comparing within the same column. If different Roman alphabet

are specified, it means that there is statistical significance at the p < 0.05 level, TE: = Trolox equivalent

2.4 MAIOTLAONNEHTD UMTFAE
a AG o v a wo o
Wasngasansndusienuwaanaiagis (Ferric ion
Reducing Antioxidant Power (FRAP) assay)
FAanewaIshsuen AYW-KK-01 Aa0e
Fhedvhazaefiuanenaiunne TilFnaens
A @ o v A o oA o Aa
AddusneuaanTed i unuaIINNIIUNg
ANNLANGITUDERTTIENEYY9aial (p < 0.05)
o £ . o
WU MIsiacmemmuaainys wmadusd
- o o Vead 4 o da o
ﬂmﬂmaamjmmvlqu@ F9NFanE ST
AUDDNTLATULN HUNUETINAIIUYITL 276.30
+ 3.53 mgTE/g extract NNAILFITENAG 83
95% LaMuea Wwianyden laaaslsinu Las
LN MINAIGU LaseSU AYW-KK-02 Aigie

AELNIUDA 95% LaYNUea VIaRLTen Lazih

fiBsnausnsiiushinuoangiedulsiuanenetis
MIsdd (p < 0.05) loelenBnouanariifugh
fupanTeaduieuTUaTaNaI L Whiu 193.20
+1.06, 182.26 + 2.21, 175.12 + 3.30 liaz 185.80
+1.08 mgTE/g extract 9nNNa1aL (Table 4)

2.5 ms"?mezﬁqw%éﬁmaaﬂ%m%%é’w
7D oxygen radical absorbance capacity (ORAC)
§IENAUDIGNITULY AYW-KK-01 ey AYW-
KK-02 ﬁaﬁ’méﬁHé’aﬁwagamﬁmﬂ@mﬁunﬂé}’a
T Bnousnsfifushdueandieduaasanasing
ANNLANGITUDENSRTIIENFEYYNIahial (p < 0.05)
TaenuiresasmSuiiataal3smndniy
svueaions wmadiusndumsfineendndu

Dd:ﬁl a :SI (= o ¥ a o [
VL@@V]EI@ I@HNG’]?V]L‘]J%G]’DGH%Q@T]SEL@VEH LINNUY
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232.25 + 4.22 uay 302.57 + 4.30 mgTE/g
extract NN NNILFITENAEIN yNuea
wiaar@em laaas iy Lastan gt N1

(Table 4)

anls1gua

MNMIARLRENATULIE TRIUENNANN
Aendaaruledn-19 eunamishna ¢ Ana1ing
AUINTINNG 99 615U WUFISULINNTIAN

6" o £y [~ (%3
ot lmsthsnwesnnen lwnstlastums
fonzolhsalalsw 2019 9Ne 2 G150 (AYW-
KK-01 wag AYW-KK-02) tlaiheSuenvisgas

a 6 = =" a
HNANLAMNUINNUETUTLNaUN WD ANTINLEY
WA UUAITINNLI d1Tafinvasssunana
E2 9: E% £ = Y a
FruindrumTdNdan HUSmansisznay
Fupdnsrnuazaluoudanmnniige 5098
10D ETETARILNVIUDS LEAI AWM

o 2 (% o d‘dzj 2 dld
afaeaasvnara1affid [nanmsnagauia
nhmssfeeedvharaef bifidh Wasnngs
Huodnlesssdalsznaudemnlonsend (-OH)

[19

ietusruuan Taafasna lanaue
dungueosndnaassmsnguiuedn Feenangs
17'\1auaﬁﬂﬁwumﬂslugﬂﬁnaﬂﬂai@vlﬁﬁ avanele
A 20/ [~ dldz: = 12
Al LLa:;LﬂuINLaqawmamﬁmﬁmasmHVL@
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