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5407527 : MAJOR : ORIENTAL MEDICINE ; M.Se. (ORIENTAL MEDICNE)
KEY WORDS : JATU-PHALATHIKA, EFFERVESCENT TABLET, GALLIC ACID.
PONGSAK AWAIYAWANON: DEVELOPMENT OF JATU-PHALATHIKA
FORMULATION IN EFFERVESCENT TABLET DOSAGE FROM. THISIS ADVISOR :
PRASAN TANGUENYONGWATANA, Ph.D.,, THISIS CO-ADVISOR : THITIMA

LHINHATRAKOOL, Ph.D., 73 p.

Traditional Thai medicine (TTM) to relieve health disorders have been used for many
years. It has been widely accepted that TTM has a’good potential for new pharmacotherapy from
medicinal plants. Jatu-Phalathika, a TTM formula, has been used for mild laxative, relieve cough
and expectorant. This formula composed of four medicinal plants which are Terminalia bellirica
(Beleric Myrobolans) and Terminalia chebula (Chebulic Myrobolans), Phyllanthus emblica
(Emblic Myrobolans) and Terminalia~sp.(Arjun) in the same, proportion. Jatu-Phalathika is
prepared by boiling the plant materials with water before use."The composition of herbs within a
boiled solution can be change® depending on the condition of the patient. This preparation has
some inconvenient, such as it takes time to prepare and shows an awful in appearance or taste that
can be troublesome for patients. Therefore, thisistudy is interested in devenloping Jatu-Phalathika
into a modern formulation, the effervescent,tablet. This will provide a viable solution for
delivering active lingredients using a cost=effective technology. Jatu-Phalathika effervescent tablet
are prepared successfully by direct-compression method. Lactose can effectively absorb Jatu-
Phalathika extract and other excipients. The formulation overcomes the problems associated with
hygroscopic excipients like sodium bicarbonate, citric acid and tartaric acid. The analytical HPLC
method is validated for determination the amount of gallic acid in effervescent tablet. This
research demonstrates the new dosage from for TTM preparations to be a new way to promote

traditional medicine usage for modern lifestyle.

Student’s Signature
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3.1.1 1309 NFlunsIdenaai

1) o1 19lih (Hot Plate 1500 w) (EGO, Germany)

2) a3 (Pyrex) 100 cc. nirlal (USA)

3) Honos (Pyrex) 600 cc nu ol (USA)

4) Banos (Pyrex) 1000¢en1 1 (USA)

5) ﬂﬁ?ﬂﬂﬁﬂ\illf’]}ﬁ 120:44. (USA)

6) Iﬂﬁ'ﬂﬂﬂﬂTW%ﬂﬂJ‘ﬁ‘Uﬂ 216 Ua. (China)

7) Lﬂéﬂﬁ Freeze Dry (EYELA FD-1, Tokyo Rikakikai, Japan)

8) WidpANALAUIAY 5000 cc

9) @f@u (Hot Air Oven) (Memmert®, Germany)

10)1504%9FiAT 129 ArmaziBeanaiion 2 Auntluazauaziden
NAUEN 4 ANUS (Analytical Balance, Satorius Germany)

11) Lﬂ?ﬂﬂ@’ﬂﬂlﬁﬂm (Single Punch Tablet Machine)

12) Lﬂ?’e‘)qmmmuﬁwmgﬁﬂm (Stokes-Monsanto Hardness Tester)

13) m%ﬂ'mmmmni@u%uﬁﬂm (Friabilaty Tester), K.S.L.
Engineering Co.,Ltd.

14)1A309M 1AW UMY UYBUTAEY ( Tapping Density
Tester), S/N.120788:123b, Diethelm Limited Technology
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15) 1n3eeTasanInnnflveunadaussausgqe (High Performance
Liquid Chromatography,HPLC, Agilent 1100 Series Agilent Technologies ®, Uszine
ansgoin) Usznoudoe
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1
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2000deanssmiiidendeRonea (Microscope Equipped  With
Digital Camera)(Nikon®,‘]Jizmﬁtﬁﬂu)

25) Slide (Sail Brandyl)5zmeiau)

26) Cover Slip\(Sail Brand, ﬂim‘lflﬁ?]u)

27) Lﬂ%iﬁl\‘l RotaryEvaporator (Buchi, ﬂﬁzmﬁaﬁmmaimuﬁ)

28) @pilHot Air Oven) (Memmert”, Uszinetensiu)

29) Tﬂqmuﬂlﬂmﬂ (Desiccator) (Vakuumfest, ﬂizmmﬂ@sﬁu)

30) NT2AIBNTO 1UDT 1 (Whatman”, UsemaAansgomsni)

31) IATD4 Section (Thomass Scientific, ﬂizmﬁaw%'j;em?m)
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3.2.1 M13tad NFlumsIDeNA i

1) Lactose (TTK Science Co.,Ltd., Thailand)

2) Citric Acid (Hong Huat Co.,Ltd., Thailand) Lot No. 233325-1

3) Tartaric Acid (Ajax Finechem Pty.Iitd., Thailand) B/No.1105292

4) Sodium Bicarbonate (Hong"Huat Co.,Ltd., Thailand) Lot No. 151111
5) Sodium Saccharin‘(Hong:Huat-Co.,Ltd., Thailand)

6) PEG 6000 (Polyethylene glycol 6000) (Ajax Finechem Pty Ltd.,

Thailand) B/No. 1209122346

Thailand)

A1ITOIIINI)

GRERT))

szmenensiv)

szinaeasiv)

7) Aerosil (Colloidal Silicon Dioxide)(Hong Huat Co.,Ltd., Thailand)
8) Magnesium,Stearate (Hong Huat €o.,Ltd., Thailand)
9) PVPXK-30 (Ployvinyl Pyrolidone K30) (Hong Huat Co.,Ltd.

10). Methanol HPLC Grade (Labscan, Thailand)
11) Acetic Acid AR\Grade (Merck, Germany)

12) ?1331A 3311 (Standard materials) Gallic Acid (Aldrich, 1Jszine

13) amagaie(Solvents) ONIUOA 95% (Merck, Useinmonsiu)

14) A7911aza1¢ (Solvents) NNIUDA (Methanol) (Merck, 1Jszine
15) a3M1aza1e (Solvents) ozalalulasd (Acetonitrile) (J.T. Baker,
16) 9739182219 (Solvents) DZHAN LIOFA (Acetic Acid) (Merck,

17) ﬁymﬁ"u

18) Chloral Hydrate (Ajax fine chem, sznmood mﬁﬂ)

19) Aniline Sulfate (Jonh&Wall Fine Chemicals, 1/52In#09 nNHy)
20) Iodine (Fisons, ﬂ’izmﬁéjﬂﬂfr]el)

21) Glycerin (Fisher Scientific, ﬂixmﬁ’gﬂﬂi]kl)
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22) Hydrochloric Acid (Merck, Jseinemensiv)

23) Karl Fither ReAgent A: Pyridine-Sulfur Dioxide (Fluka, 1U5&in#l
BREEGT))

24) Karl Fifher ReAgent B: Todine Methandic (Fluka, szinaensiy)

25) Methanol for Karl Fither Titration (Aldrich, semaans 3 'e)m?m)
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v E 1
anudounsiad i 1000 Jad audolsinaveuivndy 1dlszana 1000 Tadaas iy
Y [
MMITLHNE0NA0TIUD  Freeze Dry AIBIATOY Freeze Dry (EYELA FD -1,Tokyo

o . 2 AN L o4 v 4
Rikakikai, Japan) 111 3 asunoatnae asiuaas 13 luaisien 3.1

A13199 3.1 uaasmilsuavesasana

M3 freeze dry USiavesasanaila (o)
ﬂ%\i‘ﬁ 1 30.45
ﬂ%\i‘ﬁ 2 35.32
ada 3 39.12
ARGy 34.96
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FUAAT MIHUIN
MY | sanaveasng daendingy
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Sodium Bicarbonate g
3
Citric Acid 1Wunsa
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PEG 6000 Rlua1sviaeau
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Sodium Sacchdtin Wuasuassa

o 1 N a o 1 A q Y -]
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v ] Y [ ] Y
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Air Master Model PD25SYR) (31/73.1)
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H 1 Y
JU7 3.1 1n5092UAUANNEL (Dehumidifier Ait Master)
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N1 : WardpA DAYTNUUN, 24 UNITIAN 2557
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353  MISANHINGUNITAINISY (Preformulation Studies) N1FANHINOUNITHI
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v 1
2) Flow Properties amauianianudifgluioniee wu manedu
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Compressibility (%) e1115011A1 AR

Compressibility = Tapped Density — Fluff Density x 100

Tapped Density

[ o

VoA Y =\ o o [ A
m‘n”l@uﬁ)zummmwmi Uﬂ?iqﬁﬁﬂﬂllﬁﬂﬂiu@”ﬁﬁﬂ 33

AN 3.3 taaIaNUFUNUTIZ119mM s Tvany Garr $dndex

Consolidation Index (Carr) Flow
5-15 Excellent
12-16 Good
18 -21 Fair to passable
23~35 Poor
33,- 38 Very poor
>40 Very very poor

3) Hausner “Ratio

9
1T

Hausner ‘Ratio = Tapped Density / Fluff Density mtlidnyuzadieny

D.

Carr’s Index ANTBEAITE25 HAAdDam s Inand ((M1HY 20% Carr) azANNINAI 1.5 UEA

d' L P=} 1 (% (%3 Q"’ =\ (%3 Q"’
fams Tvan lud (M1 33% Carr) (WIFNA A3DUIANA, 2548 : 3)

I o
4) Angle Of Repose IUNMINATOUNS Mavednes Tagnsiimee
1 4 a 1 4 QS/I v o o
Hunsae Nilglavuadurgudnals 1 cm 11ninIasATLAZAIINGIUDINDIHIE AN

f1 Angle of Repose ( 8) NNYAT




42

g Tan-' h/r

Lﬁlﬂ 8 = Angle of Repose
H = ﬂ'J']JJiI\‘]GU'ﬂQﬂENWQfﬂ
= SANYUDINDINgE

Y
fmsnaaes 3 adwdnhlumaiade s ianuduRussums
Tvasanaadlua1sad 3.4

{miN‘V] 34 !Lﬁﬂ\iﬂ’)ﬁlﬁﬂ‘wu‘ﬁi NI Angle Of R @wabﬂﬁy

oy
Angle Of Repose
<25 O) \c% §ent
25-30 Good
30-40 A Passable

R

U 3.2 115993AANUHUHUSUNIE (Tapped Density)

o @ 4
NN NIHANA BIYINUUN, 24 UNTIAN 2557
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3.6 msImngHiBalSinames Gallic Acid Tuagaisnzlugilengiaviesy) Tne3sns

1NINNNNUUUVBAHAITNI3OU I (High Performance Liquid Chromatography)

(HPLC)

3.6.1 3EM3AnN¥IY

1) MIRAUIDIATIEHAS Gallic Acid Tugnawelne gnaweiinn

anduong gﬂmmm‘ﬂau 1a&7% Reversed Phase HPEC Chromatographic Conditions

Column Inertsil ODS-3 (5. pm, 4.6 mm ID x\l5 cm)

Mobile Phase 1 % (vlv) Acetic Acid in Water A Acetonitrile (Gradient
System)

Flow-Rate 0.80'ml/ min

Detector 323 nm

Injection Volume\ % 20 uL

@159 3.5 Gradieht System U89 Mobile Phase

A (m‘ﬁ) 1% (v/v) Acetic Acid in Water Acetonitrile
0 100 0
15 40 60
30 20 80
35 0 100

114 Volumetric Flask 100

2) MM Standard Stock Solution %9 Gallic Acid 10 Yaan3y ad

Haaans aza1el5uUTu1aIA28 Methanol

3) M3 Calibration Graph %1 Standard Stock Solution Gallic Acid

91941 Pipette Y1105 1,2, 3,4, 5, 6, 8 az 10 Haaans laaalu Volumetric Flask 10 Nadans
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YA NTUNNUHIUAS
faerue Ine aueinn duoma uzauilon uaazunas s
n5u ldaslu Volunferric Flask 50 Hadans afv Methanol aeluilszum 30 Haaaas vl

Sonicate 11 Ultrasonic' Bath 30 1191 U5ua/5u165@28 Methanol n3o3r1u 0.20'14TAT1u05

Y v
Membrane Filter faz¥i1n15aa 20 luTnsang And1d1081982 3 A5

5) MIITENRITUNNABIINAITNE WAURIYT AU INY TUONAN
anoma wzvwdlow lusasdrumidu uazdadrfumaguarsnzun s n5u ldasly
Volumetric Flask 50 Wa@ans 1@y Methanol ad'ldyszuna 30 Hadans 11111 Sonicate 1u
Ultrasonic Bath 30 w1di 5015115828 Methanol  n509k1u 0.20 luTA51A5 Membrane

Y Y
Filter 1azi1m3aa 20 luIasaas aasid10619as 3 A54

6) N30 Linearity
Linearity of Method m?ﬂumiazmﬂmmgm Gallic
Acid 1191 8 ALY Tagri1 Standard Stock Solution Gallic Acid 10 Jaan3u Pipette
151105 1,2, 3,4, 5, 6, 8 uaz 10 Yaaans laadlu Volumetric Flask 10 Hadans dsulsuas

#18 Methanol N509H1Y 0.20 11 TASIUAT Membrane Filter tazyiimsna 20 Tulasans anw



50

v v s g ' Yy ¥ o AN Y o ! .
[Wuduaz 3 A5 naeans 1N 3EHINANMTUIY AU Peak Area 1A A1UINUKIA Correlation
Coefficient, r’ 1987if1 r’ A0908N%79 0.995-0.9999

Y
Linearity of System 31411490 1 TagaiaTuiuTasldau
a J = A A = Y <} ' Yy 9 [ Sy g
ANTIZHAURED tazinToIloyARedIn Y waeans 1 5EHINANUAINTY AU Peak Arca 114

v
S 1

AUIUMIA Correlation Coefficient, r’ 1Ag9A1 I ADIDGNUII 0.995-0.9999

7) M3 Injection Precision
Y k4
Intraday Precision M1M3naaossIvaleaasaluyiaial
= [ Y o Y a wva = [ o =
weanu TagRiin1snaasd an1Izn1snaaediggievlianisifeinulagiinisda
. . o Yy "9 Yy Y A A A o 1 A aa
A1382MNIATTIU Gallic Acid 91U 1 AWANIRANMUANIUN 3, DadnTuaeiiadans
0 o & PR 9 ey
(1151 8 ATY) %RSD V04 Peak Area 71 18 azApd LNy Sooaz 2
Y
Interday Rrecision 111115NAABIH1A19IUNY U105 81
Mobile Phase lrisiuazingoiolumsnaasg I Tagiin1sRgesnzaieninggIu Gallic Acid
Y

] Y
119U 1 ANUTUTU ANuTuTuN 3 HaansunoNaaans(M1E1 8 ASI) %RSD V04 Peak Area

14 doaliinu Fovaz 2

8) A3 Accuracy

MIAOUTIT0ZA18UINTIIU Gallic Acid 1 Gallic Acid
10 Haan5y laadly Volumetric Flaskil 00.808an5 aza1815u1/51195828 Methanol

nian3oudegayu lnseguansng %’amgu"lwwﬁﬂaz
5 3y ladaaly Volumetric Flask.50 §adans A1 Methanol adl1/1/szanas 30 Hadans 1l
Sonicate 1% UltrasonicwBath” 30 11 U51UUS1195878 Methanol  NT9IRIUNTLAIHNTBY
Whatman” 1007 1 11a15a00 1152110 Solvent 47681A304 Rotary Evaporator tasanalda
321 1B3210 Solvent 5190501 VY Water Bath 92 ldasafaquaring Faasafiang
Wa1sne 500 Haansy laaalu Volumetric Flask 10 a@ans Sonicate 11 Ultrasonic Bath 10
W 1az5u1/5 10388 Methanol 134 Stock Sample

M3M1 % Recovery 11 Standard Stock Solution Gallic

Acid 10 aansunelaaans Pipette YSu1as 1, 2, tag 3 Haaans ldaslu Volumetric Flask 10

1aa0nAs 1Az Pipette Stock Sample 151105 2 Hadans amasldlunn Volumetric Flask U1
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k4
ﬂ?ﬂﬂﬁﬁﬁ’w Methanol 1MNUUATBIHIU 0.20 llﬂJIﬂ‘iLllﬁﬁ Membrane Filter 11agf1115RA 20

A
luTasaas Anududuas 3 53 AUIUAT % Recovery 1zAt0g 1us Fouaz 98 e 102

9) A5 Limit of Detection (LOD) tta% Limit of Quantitation (LOQ)
Limit of Detection (LOD) fie U5maanudududigad
S5z 18 ludedfiamisnnsinia’ld A SN = 3:1
Limit of Quantitation (LOQ) A© ﬂ?mmmmﬁu%’u@‘%wqﬂ
#nz1dlumodafiannsodnsziisinald A smN= 10:1
@303 1Ae1i1 Standard Stock Selution Gallic Acid 10 Jaansu Pipette
US11as 1 Hadans laaslu Volumetric Flask 505iadans USunsAe Methanol 11d7 Pipette
p0nN115110T 1 Tadans ldaelu Volumetri€ .Flask 50 adang oulvuudilSuinsane
Methanol awld Dilute Standard Stock Solution Gallic Acid A58Y 020 lulaswas

Y Y
Membrane Filter ttazsi1msaa 20 1uTasans (114 3 a59)

10) System | Suitability Tests, (The United States Pharmacopeial
. I 1 ada L A A
Convention, Inc., 2000) Lﬂuﬂ5$U3uﬂ1§ﬂi'Ji]ﬁ'élll531]‘”'313‘5'3%’15131411?’1']13JLW3J13'€T3J‘VI§8@]
[ { a 4 o [ a 4
Lﬁﬁl\?W'EJl!ﬁ%!’ﬂll'l%ﬁﬂJﬂ‘]Jﬂ'liGl%}\i'lu!ﬁ’f]'llﬂi'lgﬁﬂﬂﬂﬂﬂﬂmﬂ'lw Iﬂﬁl‘ﬂ?ﬂ?ﬁﬁﬂw'li1lll,@]@§
Y
graa 117l
Resolution 1® N15ATIVAOUAIINTINITANT®

[ 1

a a @ E( a {a
“]Jigaﬂﬁﬂ'lwﬂ15L!ﬂﬂﬂlfl\iﬂﬂﬁllusli'!ﬂ1iuﬂﬂﬁTiN’ﬁll Iﬂﬂ‘W%ﬁm1ﬁﬂ 2 ﬁﬂﬁﬁ@ﬂu’nuﬂﬂ@@ﬂﬂﬁ]

9

[ 1 [ Y A o Yo A
ﬂl.!’ﬂl,LEJﬂ’E]’E)ﬂmﬂﬂu‘lﬂmw&’]ﬂﬂ ﬂWU’JﬂlHlﬂﬂQu

R= 2ty tyy)
W +W,
A A 1 . I a A =\ A Aa o
4o R f1® 1 Resolution LTJ‘L!ﬂi%ﬁ‘ﬂ‘ﬁﬂTWGlUﬂ"liuﬂﬂGU@QWﬂ 2 NANAANU

=

A A A A A
o L?ﬁ"ﬂ”ﬁ@ﬁg83711\111!ﬂTﬁmﬁﬂu%m@ﬂﬁ”ﬁﬂlﬂﬂWﬂV] 1
A A A A A A
o L?ﬁ"ﬂ”ﬁ@ﬁg83711\111!ﬂTﬁmﬁﬂu%m@ﬂﬁ”ﬁﬂlﬂﬂWﬂV] 2
A 9 A A . P

A9 ANUNINUDINAN Baseline UDINAN 1

A 9 A A . A A
A9 AIUNINVDINAN Baseline UDIWAN 2
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I~
Repeatability 130 Precision A8 (Humsnagouny
Y ]
wiud avaen Tagnsaaasazaie@ediudia i ualsaiuanuasnvesszun Taelnd
Y v 1
LMMIRAT 6 AT INBAIUIUNIAT Relative Standard Deviation, RSD %30 Coefficient of

~

v Y
Variation, CV Taga1n lavzdesluinusssas 2 Auda laaail

RSD= SD x 100

X
d‘ A 1 . .
o SD A9 A1 Standard Deviation

=) ' A [
X 19 ANURDYUBINITIN



Han15Iv8

4.1 Snavesasana

v
= @ a a 9 o @ @
MsseuaIsanaIara1sng 1aesn15aua 011 30000 mivJumerayu lnswiin
Y v
981902 500 g lanudutuveniehayy mssana1ing 1000 mi4ivlllahesndieszuy

Freeze Dry l@nundevesansanaannaIsng 1115w 34.96 g

U U

4.2 wam3degasmIueaiaueeguarsny

ansonfinyleeiananEny Formula of Effervescent Tablets) Glmfmﬁmﬁ@mﬂmyj
WNANTAZ 2000 Mg/ Liia AWATIR 4l q93 F1, F2, F3, uag F4 ﬂizﬂeuﬁ’wmiéﬁmﬁgﬂu
asanavguaasnswanly Lactose 15318 37.50 % (Chadira, M., and Jayakar,B.,2010 : 101-
110)  Wamineaednu Frlnislud luauaziiamsananvazinmsaen aauana 1y
397 4.2 4 F1 Tevoe Bllk Density Ho0g@ SahmsalSuiia PEG 6000 lugas F2, F3, F4
1uoa518IU 1%, 2%, 3%.MUA19L HANITNATBINLI M3 lavesredtuuadinumsaa

gnvuzaonlu F2 uag F3 115U F4 liwumsaaainluvazaen
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Weight Per Tablet (mg)

Ingredients F1 F2 F3 F4 Function
Jatu-Phalathika Extract 250.00 250.00 250.00 250.00 Active Ingredient
Lactose 750.00 750.00 750.00 750.00 Absorbent/Filler
Sodium Bicarbonate 500.00 489.90 479.90 469.90 Alkalizing Agent
Citric Acid 166.67 163.30 159.97 156.63 Acidifying Agent
Tartaric Acid 333.33 326.60 319.93 313.27 Acidifying Agent
PEG 6000 - 20.00 40.00 60.00 Lubricant
Sodium Saccharin - 0.20 0.20 0.20 Sweetening Agent
Total Weight (mg) 2000.00)'| 2000.00 | 2000.00 | 2000.00 -

4.3 HaMsANEINOUMIAIAITY (Data of Preformulation Studies)

Y H
HANIANHARBUNT5AIRISY (Datavof Preformulation Studies) A laudndoya

13Tua1519% 4.2 WY 3a1v049 bulk Densityy.tapped Density, Carr’s Index, Hauser’s Ratio 914 4

k4

qasfe F1, F2,E3\lag F4 oglun1sinadin 11 uds angle of Repose 14 F1, F2, F3 ogluinms

(BN S A 1 2
"hmmmwm F4 mugasmen

v v
A131990 4.2 uﬁm%’ayjams?fﬂmﬂaumiﬁqﬁﬁu Data of Preformulation Studies)

Preformulaton Studies F1 F2 F3 F4
Angle of Repose (°) 47.52 44.11 40.29 38.25
Bulk Density (g/ml) 0.38 0.41 0.39 0.43
Tapped Density (g/ml) 0.43 0.48 0.48 0.50
Carr’s Index (%) 11.63 14.58 18.75 14.00
Hausner’s Ratio 1.13 1.17 1.23 1.16




4.40aMINARINMANVAVDUIIALT (Data of Physical Properties)
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va < a {
NaﬂTi‘ﬂﬂa’fNﬂiLlﬁiJ‘]JGI“VINﬂTEJﬂ”Iﬂ‘UfNLJJﬂEJW@Nai‘ﬁﬂzﬁﬂJﬁ"l@a{u’dﬂﬂ

lua15199 4.3

(Choudhary and Sekhon, 2011)

{ wva <
A1519% 4.3 uﬁm%’@yjaﬂmﬁmmaumm (Data of Physical Proper)

1 vAa [ Aa 1 o
WU'J']ﬂﬂlﬁiJU@‘ﬂ'Nﬂ?ﬂﬂ?ﬂmﬂﬂlﬂﬂfﬂﬂ@]ﬂﬁ’l‘ﬁﬂgW']lllﬂﬂlcﬁﬂ']ﬁuﬂ

Physical Properties

F1

F2

F3

F4

Weight Variation (mg)

2003.1248.76

2007:1542.25

2011.47+5413

2006.62+5.81

Thickness (mm) 7.28+0.15 7.44+0.09 7.49+0.17 7.50+0.11
Hardness (kP) 45.2340102 43.56+0.11 48.25+0.13 49.68+0.05
Friability (%) 0.27 0.20 0.23 0.29
Disintegretion (mins) 3.05+0.05 3.11+0.09 3.11+0.13 3.20+0.06

4.5 MINTVAVATIANH

4.5:1 N3ANY Linearity
1) MsAny.Lifiearity of Method 1#38U81502A10U1IATTIN Gallic
Acid 1191 ANy Tagan Standard Stock Solution Gallic Acid 20.10 mg Pipette 15uas
1,2,3, 5, 6,8 uaz 10/mb laaely Volumetric Flask 10 ml 151151195878 Methanol 13949

W11 0.2 pm Membrane Filtéritagi1n15aa 5 uL

A13199 4.4 LEAINSANEN Linearity of Method

Conc Injection RT Area
1ml1/10ml 1 4.884 258.9
2 4.886 260.5

3 4.892 256.3




A13199 4.4 LLEAINSANY Linearity of Method (719)
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Conc Injection RT Area
Average 4.887 258.566
SD 0.004 2.119
%RSD 0.085 0.819
2ml/10ml 1 4.871 518
2 4.874 518.5
3 4:862 519.2
Average 4:869 518.566
SD 0.006 0.602
%RSD 0.128 0.116
3ml/10ml 1 4.881 785.3
2 4.757 772.3
3 4,696 770.7
Average 4.778 776.1
SD 0.094 8.007
%RSD 1.973 1.031
5ml/10ml 1 4.653 1405.1
2 4.647 1389.8
3 4.641 1407.2
Average 4.647 1400.7
SD 0.006 9.497
%RSD 0.12 0.67
Conc Injec RT Area
6ml/10ml 1 4.633 1687
2 4.633 1683.9
3 4.628 1680.7
Average 4.631 1683.866




A13199 4.4 LLEAINSANY Linearity of Method (719)
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Conc Injection RT Area
SD 0.002 3.150
%RSD 0.06 0.18
8ml/10ml 1 4.622 2209.2
2 4.624 2207.6
3 4.618 2194.4
Average 4621 2203.733
SD 0:003 8.122
%RSD 0.06 0.36
10ml1/10ml 1 4.619 27253
2 4.616 2747
3 4.614 2723.5
Average 4,616 2731.933
SD 0.002 13.079
%RSD 0.05 0.47
miN‘ﬁ 4.5 ﬁiq‘]JNﬁmiﬁﬂBW Linearity.of Method
Conc Conc (pg/ml) Area (Average)
1 ml 20.10 258.5
2 ml 40.20 518.5
3 ml 60.30 776.1
5 ml 100.50 1400.7
6 ml 120.60 1683.8
8 ml 160.80 2203.7
10 ml 201.00 2731.9
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A13197 4.6 UAAIAANUTURUT 75119 Peak Area 1Az ANNIVNTUYBIAT (ng/ml)
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Slope 13.8469
Intercept -24.0172
r 0.9990

AUMTIAUAT v = 13.8469 x - 24.0172

r = 0.9990

4 <3 v o '
A1l 130 WaBA ANUFURUT 58119 Peak Area LaE AANITUTUVDIANT (ug/ml)

y = 13.8469x -24.0172

Conc. (ug/ml)

21000 - 12 = 0.9990
500 -
0 I I I I
0 50 100 150 200

250

! 4 <] v o '
517 4.1 nsliionden ANUFNRUT 521319 Peak Area azANUIdUAUYDIAT (ng/ml)

4.5.2 M3 Injection Precision

v 4
1) M3ANYT Intraday Precision K1n13NAABIHIHA189ATIIUTIIA

= (% 9 o Y Aa oA = (% o =
AYINU Iﬂﬂﬁj'ﬂTﬂWi‘ﬂﬂﬁ’ﬂQ ﬁ'ﬂ”l’)%ﬂ"li‘l/lﬂa’t‘)ﬂLlﬁgﬁﬁ]\iﬂgﬂ@]ﬂWHQG’JﬂuTﬂﬂ“l/ﬂﬂWiﬂﬂ

1 Y Y
A13020191M55 U Gallic Acid $1u2U 1 A1dudY ANudNTU 3 ml (141 6 A59) %RSD

V04 Peak Area 118 azdo3laiinu 2 %
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3o Tae N3 BUE1TAZA1ONINTTIU Gallic Acid 112U 1 ANmdudu
Tae1i1 Standard Stock Solution Gallic Acid 20.10 mg Pipette 151195 3ml laaslu Volumetric
Flask 10 ml 51133105878 Methanol N389H1M 0.2 wm Membrane Filter 11221101390 5 uL

o o g
(M1 6 AFY)

M13199 4.7 LAY MITANEN Injection Precision

Injection Area
1 759

2 7534

3 753.1

4 758.6

5 758.5

6 758.3

Average 756.8
SD 2.70
%RSD 0.35

%RSD 139 %CV Y04 Peak Area 7D 035

1000 | 1 | | | | 1
950 -
900 -
850 -
800 -

750 - o & v > —

700 -

650 -
600 -
550 -

500 -
0 1 2 3 4 5 6 7

51N 4.2 117A9 %RSD 13D %CV V04 Peak Area

U
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Y

2) MSANYI Interday Precision  #1015NAA0IFIA1TUNY N5

IA381 Mobile Phase lviduaziniosiolumsnaanslui Tasiimsdeaaisazaroniasgiu
v Y 4 v
Gallic Acid $1491 1 ANUTNTY ANMTUTUR 3 ml (17 6 AF9) %RSD Y04 Peak Area 114
doalainu 2 %
=~ =~ . . o Yy 9

w3o1 1Y ITONAITAZABUINTIIU Gallic Acid 31U 1 ALY
Tae1i1 Standard Stock Solution Gallic Acid 20.1 mg Pipette U511a5 3ml 1da91u Volumetric
Flask 10 ml 1511331015878 Methanol N389H1M 0.2 wm Membrane Filter 11221101370 5 uL

o o o
(M1 6 ATY)

A13199 4.8 LLEAINSANEN Interday Precision

Injection day 1 day 2 day 3

1 770.6 7774 755.2

2 768.8 770.6 757.1

3 767.1 772.3 754.9

4 761.9 761.8 757.6

5 761.6 773.8 752.6

6 761.5 767.6 750.6

Average 765.2 770.5 754.6

SD 408 5.40 2.67

%RSD 0.53 0.70 0.35
%RSD Average 0.52

4.5.3 M3fnm Accuracy

1) M3ANY % Recovery 11 Standard Stock Solution Gallic Acid 10 mg
Pipette 1511035 1,2, uag3 ml Teas1u Volumetric Flask 10 ml tag Pipette stock Conc Sample
Ysumas 2 ml awaeldlunn Volumetric Flask 151105470 Methanol N509M1U 0.2 pm
Membrane Filter 11a¢%1015920 5 pL ANMTNTUAE 3 a%a fume % Recovery 92030

114929 98-102 %




A13197 4.9 LEAAINTANYI % Recovery
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Conc Injection Area
Control 1 100
2 99.62
3 100.75
Average 100.1
SD 0.57
%RSD, 0.5742989
Add 1ml 1 374.2
2 374.9
3 373.5
Average 374.2
SD 0.7
%RSD 0.18
Add 2ml 1 653.3
2 646.1
3 653.5
Average 650.96
SD 4.21
%RSD 0.64
Add 3ml 1 930.5
2 927.5
3 924.5
Average 927.5
SD 3
%RSD 0.32




NNAUMITAUATI y = 13.8469 x — 24.0172
X =y+24.0172
13.8469

A13199 4.10 a3UwamsANE % Recovery

Conc Conc (pg/ml)
Iml 20.10
2ml 40.20
3ml 60.30

A13197 4.11 UFAIMIANYI Recovery Study NFEAUANMTNUY 1 ml

62

Conc %Recovery
Iml 98.47
2ml 98.95
3ml 99.10
%Recovery Average 98.84
SD 0.32
%RSD 0.33

HAM3IANYI Recovery Study 7l 52AUANUAUTU 1 ml

gufianleatfiiin 1.2028 g azareriingu 50 mi
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M3517 4.12 a3wan3Anb1 Recovery Study 7l szAUANMANAY 1 ml

Conc Injection Area
Control 1 100
2 99.62
3 100.75
Average 100.1
SD 0.57
%RSD 0.57
Add Iml 1 374.2
2 374.9
3 373.5
Average 374.2
SD 0.7
%RSD 0.18

VMNAUMIFUATY y= 13.8469 x — 24,0172

x=y+24.0172
13.8469

M15199 4.13 1AAIAIN5ANEA Recovery Study N 52AUANMANTY 1 ml

Conc Injec % Recovery
1 ml 1 98.47
2 98.72
3 98.22
Average 98.47
SD 0.25
%RSD 0.25




HAM3ANE1 Recovery Study N 5$AUANMTNTY 2 ml

sufiavloaiiimin 1.2028 g azanerhindu 50 ml

M13199 4.14 LAAINANMIANYT Recovery Study N 52AUANMTUIY 2 ml

64

Conc Injection Area

Control 1 100
2 99.62
3 100.75

Average 100.1

SD 0.57

%RSD. 0.57

Add 2ml 1 653.3
2 646.1

3 653.5

Average 650.9

SD 421

%RSD 0.64

VINTUATFUATY y = 13.8469% —24.0172
x=y+24.0172
13.846
15797 4.15 HAAIAINIANETRecovery Study 7 528UAMMIFUTY 2 ml
Conc Injec % Recovery

2 ml 1 99.37
2 98.08
3 99.41
Average 98.95

SD 0.75

%RSD 0.76
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HAM3ANE1 Recovery Study N 5$AUANMTNTY 3 ml

sufiavloaiiimin 1.2028 g azanerhindu 50 ml

M13197 4.16 UFAIMIANY Recovery Study N TEAUANMTNUY 3 ml

Conc Injection Area

Control 1 100
2 99.62
3 100.75

Average 100.1

SD 0.57

%RSD 0.57

Add 2ml 1 930.5
2 927.5

3 924.5

Avyerage 927.5

SD 3
%RSD 0.32

VINTUATFUATY y = 13.8469% —24.0172

x=y+24.0172
13.846

M15199 4.17 LaAIAASANET Recovery Study 1 52AUANMTNTY 3 ml

Conc Injec % Recovery
3ml 1 99.45
2 99.09
3 98.76
Average 99.10
SD 0.34
%RSD 0.3445995




454 USina a1s Gallic Acid Tudeensaayulns

A15199 4.18 neraTmans Gallic Acid TudredaayuIns

66

Aoe1ad 141!”11'\1’5 Injection Area Gallic Acid %w/w
awe Ine 1 341.6
2 311.9
3 3544
Average 3359 1.08
AUDNIAN 1 438.5
2 482.1
3 501.1
Average 4739 2.87
auDINA 1 221.9
2 235
3 228.6
Average 228.5 1.32
wzawiloll I 987.9
2 911.5
3 928.2
Average 942.5 4.68
oufiniln3nan 1 259.4
2 263.8
3 283
Average 268.7 0.06
sufinaaransng 1 592.9
2 586.5
3 586
Average 588.4 0.18
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MNMsANEIITeNaziINMInaagImIgaslun I ianRiavga sz Tugleuiia
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oy Tasmsihmsanavguansng Taeismsanaaeii liimaeaai@uduaesdie 1 1u 3
a a d’Q’ 9 o :’ 9 Y [ a d‘d
woslTinauaunsudu i liszmoieendagsgaiy Freeze Dry Azddmsanaaquaisng il
[ I~ [ Y o I~/ % o I~ o w ] 1
anauAuuig el ume gEunLactose  Aududasydidny Tudasiaiu ves
3’ o < < . a o ] ~ I~
Wmiinidiag) 2000 un.Alla 915A7AIANATENZWITN 250 WAL Lactose ©iIN 750 un. Mmasiilu
1 dy A 4 . . @ o Y A
arulszneuvead1snuUNsNOUA8 Sodium Bicarbonate YN 469.90 U, MMUIMT W@
] @ o { @
Citric Acid Y1110 156,63 UAMAS Tatraic Acid ¥11n31327 un.Mmndlunsa PEG 6000 #iin
I [ [ N @ ] [l % 1
60 un.uaselumsasauuas Sodium Saecharin ¥11in 0.02 UA.FIGUAITA FIAIUNEY
dyd 13 A A 2 Y o 1 o 1 o
amgastnelniugasianganinmsnlaimsnaaean sgrieiimsnaasanuiimsi
Y
‘]J;]ﬂﬁfﬂ'iz‘lmw Soditum Bicarbonate N1"Citric Acid 1AL @15 Tatraic Acid mwaﬁlﬁ'mﬂmm%u
] < ~ (PSP 1 A o 9 Y a
26193 IUALNT 11 aveIngean Hidlnanemiaavedain luvaziimsaon asldmaiin
1 491 d' a dy Y d’ =
lumsmaudiulsznouveIaIENINNo ¥z aMINAANUFY 1A luns Traveaneeni hid lag
1 Y Y
M3NTI PEG 6000 19804152 n15A09A 1l UM naaeud mnsonsdIsunnavgHals

nzlugiloudiavloayld

1INMIANEIIT oA IININABBINMTAATIEMFTINaves Gallic Acid luag
nansnglugousianosy Tasds Insin Innsiluuuveuvalanssauzge (High Performance
Liquidchromatography) HPLC WU UTNUV09as Gallic Acid Gluﬁ’;asiwmgu"lmﬁﬁegﬂu
Sr5vaquaing lugdondfaosTusinm 0.18 %ww e 13 hendavgwaiinglugiiia

< g’ o ~ o W £~ va 9 a
oy 1 iia 1n1in 2000 mg NaNIAARY Gallic Acid Faugaauailuasaueyyadase
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