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FEmsanw: ﬂﬁﬁﬂ‘ymuJuama%ﬂ“luwmﬂ;]mmﬂﬂﬂﬁﬂmw Aueyadds2AI7T DPPH assay
qw%mimumsanmu nitric oxide Lmzﬁﬂlﬂﬂﬂilﬂwn‘llﬂﬂﬁﬁﬂEJW]WEH%?]ENEMﬂﬁﬁ piperine mﬂmiwqw
daanual HPLC ‘ﬁ'qmwgﬁ 50, 60, 70, 80°%5. F2ELIAN 3, 6, 9 LAY 12 T

HamsAnE: WU A ueuyasaITde3T DPPH assay ﬁmmﬁ’fmﬁ'u 5 mg/ml, 2.5 mg/ml, 1.25
mg/ml, 0.625 mg/ml, 0.312 mg/ml, 0.156 mg mmﬂnﬂauum 515 nm wmmmmuaumaﬁiw VOIMTUEN
NNeNFATNI 0.8859 mg/ml M3ANEGNEAIUMIS N85 M5 §08a nitric oxide mmmmmu I mg/ml,
0.5 mg/ml, 0.313 mg/ml, 0.156 mg/ml, 0.078 mg/ml, 0.039 mg/ml, 0.020 mg/ml, 0.098 mg/ml Vlﬂ’ﬂll g1INAUAIY
et 515 nm MUANFIFUTINTZIMS nitric oxide T8l 1.59 mg/ml MIANHIANUAIAIVDIRITVEN
Nnensaw ﬁqmwgﬁ 50, 60, 70, 80°%. 1FusTBLIIA1 3, 6, 9 LAz 12 Tu Lﬁ"aﬂ"mammﬁﬁuwmmq (T90) WU
N dlofudmsueinedau figangd 50°w. awnsaiuldun 7 u, gangd 60°s. cunsafuldi
6 T, gagil 70w, aunsanulduu 4 Su, gangl 80°w. annsadulduiu 3 Ju, gungil 25%y. awnsa
Auldunu 23 Su nazeavigil 30°s. annsonulduu 16 Ju

ofilsawa: miﬁﬂ‘H1i]‘VIﬁ‘ﬂNmﬁ"lf’mEH"UENGHS‘UEﬂ‘VIWEJTﬁﬂmIﬂElmi‘ﬂ1m antioxidant #2835015
DPPH radical scavenging assay, i]‘l/]‘ﬁmiEmEN nitric oxide !mwﬁﬂ‘ﬂ1ﬂ’3111ﬂﬂﬂ’3ﬂlﬂ\1¢lﬁ°uEJW]WElﬁiﬂm il
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Abstract

Introduction and Objectives: Ya Thappayathikhun is a Thai traditional medicinal (TTM) formula com-
monly used to treat numbness due to diabetes. This research aimed to investigate the pharmacological properties
of the TTM formula especially its antioxidant and anti-inflammatory activities as well as extract stability. The
researchers sought to prove the pharmacological properties of this medicinal formula since no previous pharmaco-
logical studies had been conducted on it. Additionally, they aimed to confirm that the medicinal formula possesses
antioxidant and anti-inflammatory properties, which can help slow down cellular deterioration, aligning with the
traditional use of this formula to alleviate symptoms such as muscle pain, chest pain, numbness, loss of taste, and
insomnia.

Methods: This research was conducted in a laboratory setting and involved the study of antioxidant proper-
ties using the DPPH assay, anti-inflammatory properties using the Nitric Oxide method, and an examination of the
formula’s stability with Piperine as the main compound, assessed through High-Performance Liquid Chromatography
(HPLC) at temperatures of 50°C, 60°C, 70°C, and 80°C over durations of 3, 6, 9, and 12 days.

Results: Antioxidant properties were studied using the DPPH assay at concentrations of 5, 2.5, 1.25, 0.625,
0.312, and 0.156 mg/mL, at a light wavelength of 515 nm. The formula exhibited antioxidant properties with an ef-
fective concentration of 0.8859 mg/mL. Anti-inflammatory properties were studied using the Nitric Oxide inhibition
method at concentrations of 1, 0.5, 0.313, 0.156, 0.078, 0.039, 0.020, and 0.098 mg/mL, at a light wavelength of



[720] ns&rsmisuundunslnsua:nisunniniidan

<

Py = o«
Ui 21 auun3 BHIHB-FBINAA 2566

515 nm. The formula was able to inhibit the Nitric Oxide process with an effective concentration of 1.59 mg/mL.
The stability of the medicinal formula was assessed at temperatures of 50°C, 60°C, 70°C, and 80°C, for durations
of 3, 6,9, and 12 days. The results revealed that the formula can be stored at 50°C for 7 days, 60°C for 6 days,
70°C for 4 days, 80°C for 3 days, 25°C for 23 days, and 30°C for 16 days.

Discussion: The study demonstrates that the medicinal formula possesses antioxidant and anti-inflammatory
properties, as evidenced by the DPPH assay and Nitric Oxide inhibition method results. These properties align
with the traditional use of the formula in alleviating various symptoms, such as chest pain, muscle pain, numb-
ness, loss of taste, and insomnia. Furthermore, the stability study provides valuable information for determining
the formula’s shelf life and appropriate storage conditions. It is clear that the formula can be stored for different
durations at various temperatures, ensuring its efficacy and safety over time.

Conclusion and Recommendation: This research provides scientific support for the traditional use of
the Thai medicinal formula and highlights its potential benefits in addressing oxidative stress and inflammation,
essential aspects of maintaining overall health. Further studies should explore additional variables and extraction

methods to provide more comprehensive and accurate results.

Key words: Ya Thappayathikhun formula, antioxidant, DPPH assay, nitric oxide, stabilization
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d5¢@1875Ms DPPH (2,2-diphenyl-1-picryl-
hydrazyl radical) Lﬁam@hmm%uawﬁﬁais
LAYANTEUOYYADETE NANELNYDEIUM TSI
Toel#n3e1nuns nitric oxide layneMaEIE
nitric oxide WaYANANNAE LATNaaaL
loefiudhenl3lugnimgfl 50, 60, 70, 80°%. svei
AN 3, 6, 9, WAy 12 Ju lnavaFaUsiaaTaan
z:m’% piperine eLu@h%fumﬁwmﬁqm dlasmniu
azguimﬂ%ﬁ%wmmﬂﬁ'fg@h@iﬁuLt,azﬁwﬂu@”n
mwé’ﬂslumiaaﬂqw%meLﬂﬁ%ﬂﬁﬂwa
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1. JumauUMsdnNaas

ﬁweﬁw%u&n‘ﬁwm%qmmﬁmﬂiﬁ@w B
SuFanszynTTaude SanTauns TugUuuuen
W9 U8 250 g WA hanFaivein deiesad
9513 (digital scale) WhlaiBanms 100 g shl&tin
\NNas (beaker) 134 ethanol 95% Y3ans 1,000
ml hanaiafudiuevinendam Tudnines
(beaker) MniwhnpedaFaiRetiuuas Wiy
Tuiifle ifhaaan 3 Fignmnfivias Tnamuenayn
Fuflonsu 3 Fu vhansaialufinines (beaker)
mmaﬁam@%a@%mj@aﬁmﬂ (vacuum pump
oil free) Vanaafiad e nduasiney famandu
FLAYFAITLULDUWYY rotary evaporator Q%VLG?EW?
areuuhman amiwhanszmesolu water
bath fignimnfl 50°a. eaaied I8 Tsnymmiu
yoanilenffrhmad ussaialSlugidu 7

QoA 2-47%.

2. fuaeulumsmadeugnadueyyaddse
#1975 DPPH radical scavenging assay

\iaeINaNsazaNey DPPH laedssns DPPH
15.78 mg $29n3 M4an3 DPPH 0.2 mM 29da3
WAt mM 1w mg Toe

1 mole = 394.32 mg

0.2 mole = 0.2 x 394.32 = 78.86 mg

1,000 m! 1% DPPH 78.86 mg

200 ml1 1% DPPH (78.86 x 200)/1,000 = 15.78 mg
aﬂmﬁaa@w microcentifuge tube ¢@&13 ethanol
95% &1 1000 ml s[a"maa@ microcentifuge tube
#lens DPPH vhmsweh ansavanedhis an
Ympasnsavany DPPH adlu volumetric flask
\FNaT ethanol 95% 153104 200 ml Wehans Wi
i vhweedandaiatuues o ldgusu
%@ﬂﬁﬂﬁ@@iﬁumﬁwmﬁﬂm 10 mg ldwaan
microcentifuge tube mﬂﬁ?u@@mﬁ ethanol
95% 21 1,000 ul nmswehasazaaidntu
WFIaTMLaNIANAMILLVINENTAUNADA
1‘15115@’318%%&1%% éfﬂﬂi M2 5 mg/ml, 2.5 mg/ml,
1.25 mg/ml, 0.625 mg/ml, 0.312 mg/ml, 0.156
mg/ml, 0.078 mg/ml, 0.039 mg/ml, 0.019 mg/
ml, 0.009 mg/ml ENTaEMUFTENAGITLLNTIN
enBens a9lu 96 well plate $142% 3 AN
aadinduay 3 vgn uazves DPPH asli iy
Tufiflaguuvnfivaadiunm 30 Wil wianhanie
cshms@@nﬁul,mé?’mm’%iaa UV-VIS spectropho-
tometer AANNENINAW 516 nm Fauladianms
yasRamnsnl Tule® Ioeld ascorbic acid iuas
H1RIPIUEWIN % inhibition of DPPH radical
welazANNDNTUTDITNIET G TUVINEN TR

WALANIHIG1591W DPPH Meiaamasia
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A0-As
x 100

% inhibition of DPPH radical =
A0

Ty A0 = FMIgANAUULEIEIG

As = AIMIQANAULFINAINNLFN
19 DPPH

111¢1 inhibition of DPPH radical 81&319
A vlievnen ICs, 2DIFNTHNIAGISLENTINENT R DU

LLaEﬁ'ﬁN']@'ﬁﬁ']u DPPH

v %

& £
3. szmauelumsvmaauqmmumian ldy

nitric oxide

MaLazeNETATAE

A = sodium nitroprusside 33104 0.26 g
Tufinines (beaker) udifis water U53nas 10 ml
MNENAFS

B = %ﬂﬂﬁﬂﬁmﬁﬁumﬁwm%ﬂm 10 mg
iﬂ‘sluwaa@ microcentifuge tube awmﬁu@@aﬁ
ethanol 95% &1 1,000 ul YNMIENETaLa
Tdn i shan@enslildemandndo it de 1
mg/ml, 0.5 mg/ml, 0.313 mg/ml, 0.156 mg/ml,
0.078 mg/ml, 0.039 mg/ml, 0.020 mg/ml, 0.098
mg/ml

C = %(1 sulfanilamide 1% ara1anyU 5%
phosphoric acid

D= %ﬂ naphthylene diamine 0.1% 8¢a18

AU YSuas 100 ml

4. IUABUMINAABI

%9 sodium nitroprusside JJau 0.26 g
lufininas (beaker) avaneifiusi USaas 10 ml
LNUOIE = A fa §15 sodium nitroprusside

Finssazane A USanns 680 ul 1w micro-

centifuge tube LAQLFA phosphate buffered
saline 1331t 160 ul $NENAET ENETaZAL
B A9 s19asaufaanadiSuevine e fivh
sndeavlnldnnandadi @i de 1 mg/ml, 0.5
mg/ml, 0.313 mg/ml, 0.156 mg/ml, 0.078 mg/
ml, 0.039 mg/ml, 0.020 mg/ml, 0.098 mg/ml ¢&
f3aeane B U380k 160 ul snafeiuansludod 2
i AU ldse o 3 2l ieasy
3 213 lANENsaYans sulfanilamide 1551as 20
wl s ufisie Whinan 16 w7 wnuehe = C f
&3 sulfanilamide 1% aza1&iU 5% phosphoric
acidLQ‘ja@TLI 15 W7l LAnaTazane naphthylene
diamine Y3snas 20wl snfuluiisie e 15
W71 LWMUe2e = D §ia &9 naphthylene diamine
0.1% aeanefuTh 155104 100 ml iaaTw 15 1607
Wnasavany A + B + C + D ldadlu 96 well
plate 3 ANNINT ANNDNIUAY 100 ul LHs
ssavany B ldadlu 96 well plate ansidnd
a¢ 3 QN MaNeL 100 ul hasazay A + C +
D leaslu 96 well plate 3 #aa aNaz 100 ul 1
NIAAMIYANEULE greneand UV-VIS spec-
trophotometer ﬁ@mmmméu 515 nm AALLaY
21NA%M3989 Phonphat Nitiwuttidecha® lags
14 ascorbic acid Wushssnasgn

AU % inhibition of nitric oxide Pusiay
ANMdNITRsEIETne Ui To s Lavas
261331 nitric oxide ¢ AN

. s . . Acontrol - Asamplc
% inhibition of nitric oxide = ——— x 100

-control

Aonor = AIMIGANAUUFITINILON
A ampie = MIYANAULFIVDIFIDEN

1% (< Y
UBHA NG GN ARG PRHRE
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151¢1 inhibition of nitric oxide dN&@INTINLAD
M ICy, VBIMNIFNATTULNVIWENTARULALENT

AT nitric oxide

5. TUNBUNSNATIVANNAIN Iaglsran
MsnAaal Drug stability'”

%’@mm@iﬁuﬁmm%qm U3 1 g n
16 970 ifnmewtaludad (1) 1igauinias
LA (hot air oven) qnmqﬁ 50 %. SNUI 4 29
QoD 60° 7. S1IU 4970, QMR 70 . 11
4 99, UATUNYA 80 F. 1IN 4 970 UFAE
qmwgﬁ%tﬁﬁﬁﬁ LA 393 6 T4 9 T1 Uag 12 31
whnuyngaungil SloeTy 3 Tuhanau 1190
PoIuFBTEH (0., 60 ., 70°., 80 7.) 31N
Fousnurlugifiu (avinme 4270) doasu 6 5u
e 1990 vasusiazgnmnd (50 9., 60°%.,
70%%., 80°w.) andousnudlugifu (i
4 Me)faaTy 9 T theut 1 10 1edudias
AN (50°%.,60°%., 70°., 80"%.) ANGDUN T
Tugifiu (aviovian 4 230) Woasy 12 Su vheae
w2 1290 Yasusiazgumnd (50 9., 60 %., 70 4.,
80°%.) mngavanutlugidu (Tramoan 4 270)
daifureufauynguvniugs W ethanol
95% 1Aanou 10 ml anarfeenainludide ooy
P99 (a3 5 15iaaT1 3 w14 syringe Q0
aangaunnd 1& catalong peptides 15351915 0.5
cc 309983 asgaansaiiavinensam Ussnas
100 ul WNMIagauny ethanol 95% 33613
900 ul WNTITAUSHIUET piperine @ael

@399 HPLC

HANSANE

1. wansAN¥IgNE luneduayyadss
#2835 DPPH radical scavenging assay

HAMIFNOMBTRITH LTI ENTAUAD
MasNuayyadasERILIsMIaaay DPPH radi-
cal scavenging assay ﬁﬂ’amﬁwﬁu 5mg/ml, 2.5
mg/ml, 1.25 mg/ml, 0.625 mg/ml, 0.312 mg/ml,
0.156 mg/ml, 0.078 mg/ml, 0.039 mg/ml, 0.019
mg/ml, 0.009 mg/ml ﬁmﬁ@@hmi@@ﬁﬁmmﬁ
ANNEMAAY 515 nm Taemufissmsmsenuwan

e 1Cy, LTvIfiu 0.8859 mg/ml

80 1
70 A

60 -

50
£52.586x +3.413
40 1 R?=0.90194
30
20

10 1

Figure 1 The inhibition of antioxidant activity consis-
tent with the concentration that has a higher

inhibitory effect.

2, wamsﬁnmqwéﬁmmsé’mau nitric
oxide

Namiﬁﬂmqw%ﬁmmié’ﬂ IS RN R TR
YinenBepu eAsMmavenasmatiu {19 nitric oxide
ﬁﬂ’;ﬁm‘ﬁm%% 1 mg/ml, 0.5 mg/ml, 0.313 mg/ml,
0.156 mg/ml, 0.078 mg/ml, 0.039 mg/ml, 0.020
mg/ml, 0.098 mg/ml mﬁﬁu’a’cﬂ@hmi@@ﬂﬁmm
fiemaemaamn 515 nm Ineuudisan s

N 1C, b¥U 1.59 mg/ml
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Figure 2 The inhibition of the anti-nitric oxide effect,

consistent with the higher the concentration,

the higher the inhibitory effect.

3. MINAFILAINAIG?

NANTANIIANNASFITRIFTUENTINENT
Atk ﬁqmﬂngﬁ 50, 60, 70, 8. L&2IMTIVTA
1S110ueT piperine $ene3ns HPLC TaeiBanns
piperine AIMAD lsiaza s TaNNENAus 1
JUUUY natural logarithm WAz 6 (Figure 3)
%@WtﬁmwmiamUél’aéw’aﬂa'nﬁmﬂuﬂﬁama

ﬁ?i%ﬁﬁﬁ%ﬂ?ﬁ%ﬁuﬁ 1 (first order reaction)

Ln concentration
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y = -0.0237x - 2.5157
R?= 0.96953

Figure 3 Relationship between the concentration of piperine and the duration (days) when stored at different

temperatures.

y = ATAHNANTY, x = 52821987 (T), R = AanUszAnSANaniug
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Figure 4 Relationship between reaction constants.
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Table 1 The expiration date (T90). From the relationship of the reaction ranks, we can calculate the amount of

piperine that remains 90% at various temperatures from the equation T90 = 0.105/K.

o o

o o o

50 C 60 C 70 C 80 C 25 C 30 C
K 0.0136 0.0155 0.0237 0.0319 0.00453 0.0064
LNK -4.2977 -4.1669 -3.7423 -3.4451 -5.397240 -5.05853
T (K) 323.0000 333.0000 343.0000 353.0000 298.0000 303.0000
/7 0.0031 0.0030 0.0029 0.0028 0.0034 0.0033
T90 7.72 6.77 4.43 3.29 23.18 16.54
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