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Thesis Title . The Development of Herbal Medicine Preparation “YA TAT” in

Effervescent Power Form

Program :  Master of Science in Oriental Medicine
Thesis Advisor  :  Asst.Prof. Prasan Tangyuenyongwatana, Ph.D.
Abstract

This study focused on the spray drying of “YA TAT” with microcrystalline cellulose and
maltodextrin to convert “YA TAT” in a liquid form to a powder solid form. After spray drying,
the product obtained was in a red powder form. According to the HPLC fingerprint result using
the HPLC system, there were a few different in HPLC fingerprint of both. After the spray drying,
the powder form had fewer details of signals than the liquid form. The obtained powder was used
in 6 effervescent formulas with two different solid additives, totaling 12 formulas. An
effervescent time was detected in each sample. It was found the effervescent times “YA TAT”
with microcrystalline cellulose powder and maltodextrin ranged from 32+3 — 46+5 seconds and
39+4 — 53+5 seconds, respectively. The angle of repose of “YA TAT” with microcrystalline
cellulose powder and maltodextrin were 42.92 — 51.34 degrees and 41.35 — 44.42 degrees,
respectively. The compressibility index and Hausner ratio values were 33.00 — 38.00 and 1.50 —
1.61 for cellulose powder and 22.00 —31.00 and 1.28 — 1.46 for maltodextrin powder,
respectively. The obtained parameters displayed a moderate flow ability of those two product
powders. In conclusion, this pilot research emphasized the production of “YA TAT” in an
effervescent form that had never been developed. The research results could be applied to the
development of a product in a manufacturing scale.

(Total 42 pages)
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111 : Wang, Ying, Sun, Zhang, Zhu, & Xu, 2011
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16

I 4 { o { v o .
3) Pump: tHuaseeionniiinaesdIhazats (Mobile Phase)
[Tz UUNITHENVOIIATEN HPLC tioeinlunisuendisnaualomaiin HPLC 9%
[ [ J ] A A o AR a <3 = o Y
pderannIsaaIuveuddinde Ui asgnuNTIdvuIaeynIa@anuIn 39714
a ¥ $ = ~ o o A
INANIUATUNIUNIG IWa (Back Pressure) sz ududsinudiaguinlunisiey

nanaUdIIazaeioNIze YUz Id UM unie luaaduil

517 2.9 @21 Pump YoUATEI HPLC
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11 : Agilent Technologies, 2019
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2) Mmytszmivaniams Ivaveanasn mslszmivaniiams Ivaveq
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2.1) Angle of Repose 3o Repose Angle (0) Wui3s
Fixed Funnel Method Fuilu3sfid1euaznulfvesiiqa Tasns 140316 (Funne) 1eluszdy
wils BunTBH AU Static Angle of Repose 18 Tasmsmimuaanugeuesnsofinivey
smusalSnamseinsumnida udanmeedunsev RN awa131n398 (Powder
Cone) UUNTZATH 1INHUIAAITNGIVEINT ORI (Height, H) 1az3ATveIn3I0MIeN (Radius,

Y 9 Y o 1 () ¥ o o 1 e
) a8 ldussvia tham ldundmunaaueauns asae 11

I
tan @ = z
T

2.2) Compressibility index tigHausner ratio

ARERRER Compressibility Index [11¢ Hausner Ratio 1%1!
AU Ing9rA09lN1TNATBUNIAT Bulk Density 1ia% Tapped Density oW 1a8A1 Bulk
Density A0 6518 U5z N MITRAeUS IAs Yo IR R i Wi evh 1 sauu
@21 Tapped Density 0 85185z Nhniinae S inasvesnsnfirumsme i ovi 1
sautuudy Houldmiradluniudognunaiisudngs (gem’) Hio g/mL Minaaoarzimiy

zﬂ' ' til o
wnseumz lugwimamnua

A5 190 2.1 Ej@]imiﬂiﬂ'”l Compressibility Index i8¢ Hausner Ratio

compressibility index hausner ratio
I =V I
——Lx 100 2
[‘T} I."f
Froppee ~ Fouw % 100 Frapped
# rEERTa Fyan

11 : Carr, 1965
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3.1.1 M151A

1) Maltodextrin (UTHN NAN 910A)

2) Microcrystalline Cellulose  (U3#MN AN f)

3) Lactose (UTHN AN 910A)
4) Sodium Bicarbonate (UTHN N LAVDIINOT 9199)
5) Sodium Carbonate (UTHN N LHAVDIINOT 9109)
6) Tartaric Acid (USHN N 1AV INO3 910A)
7) Citric Acid (U3HN N 1aUDI NG5 91NA)
8) Alcohol 95 % (UIEN AN 910 A)

3.1.2 9insal

1) Beaker

2) Stirring Rod

3) NTLANYNITON No.l
4) Cylinder

5) Fou

6) Themometer

7) Hot Plate

8) Dropper

9) Water Bath
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10) Aluminam Foil
11) ATZAHFI

12) adUATY

13) Measring Pipette

14) Volumetric Flask

15) 1AS0IHIAINDA NATIEN 4 AN

16) 1A304 Rotary Vacuum Evaporator (Model R — 100
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o 1 o [ a 4
318 Vl']N\i‘(’J'W‘IfNV‘I“ !Lﬁgﬂ"lﬂ']'iﬁﬂ‘HWﬂ'l'i‘Vl'mWﬂWllW HPLC

a ¢
3.3 SEmamssnensglugduuvalsdasy

o o w A A % o A k)
ayn Inslugasdriivesiaieion1idrehanuazon wayulwsid
Y Y v a = <3 o A ' 9
vuaudl llovuisaisguiigil 55-60 oA @B 110A1 4 - 6 32 TUIHTDIUN IS
o A 9 k) v = Y %’ o [ Y v ) A
wayu Insteuuds Tluadlrenuauazideanz 1aimin 1,070 054 32 1dA181519 1w
Yy 9 ’é a Y a = A ?:' a Y o s°I A
18" l@udae1i 10805 Aregmuunil 100 B IEATHE IUADIE1 4 AAT TINAET U1HEIN
o 1
Taldanlsdasredrediuneay Ao
a % 4 4 .
1) luTnsaseda’lar waglad (Microcrystalline Cellulose)
3 a .
2) yoa lanAY (Maltodextrin)
Y o U 1 A g a [ a o 9 A Y 1
Taelddaaiu 1 ao 1 401181 1 a3 Aoa13 1 0 lansy 32 laNIeNdoINToe19aY

1.2 nlansy

J U v
3.4 M3AnY1 HPLC Fingerprint lugnsianeuaisdasianfsaumauivensiana

asdas181agds HPLC

3.4.1 1314303 Standard Stock Solution Fia15afAgITIgREUAIlTdATIE 10

1aan5y a9l Volumetric Flask 100 HaaansazarsuazlsuiSuiasdiommivea (Methanol)

3.4.2 MIMIANUANTHAWIZa NI UA5Y HPLC Fingerprint 11 standard stock
solution @15enAe15 19T wAuTlagsazateludSuiag 1,2, 3, 4 uaz s Haaanslaaclu
Volumetric Flask 10 #aaans U5u15uasdrommiuea nseer1uiiinged 0.20 lulaswas

Y
uazyimMsnaiuu20 lulasans anusutuag 3 a5
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[ @ J o Y 1 .
3.4.3 Lﬂ%ﬂﬂﬁ?ﬁﬁﬂﬂﬂ']‘ﬁ'lﬁ]ﬂﬁﬂﬁ!ﬂﬁﬂﬂﬁ?ﬂuWNfﬂll'I 0.5 51 leras 1y Volumetric

Flask Y110 50 Haaaasauunivoand liseuia 30 Haaani1i111) Sonicately Ultrasonic

Y
%

Bath 30 U191 ﬂ']ﬂuuTJ%J‘Uﬂ%NW]iﬁ}’JfJLJJ‘VITHfJa!LﬁlﬁﬂﬁfJ\‘]PiTuﬁ’Jﬂi@\i 0.20 ulNIﬂiLJJG]i

y : 2
Membrane Filter ttazi1n3iaa 20 luInsansdasidiog1eas 3 a5

o ﬂ”l’)%ﬂli’)ﬁlﬂdﬁ"ﬂﬁ HPLC (HPLC Chromatographic Conditions)
Column: Inertsil ODS-3 (5 pm, 4.6 mm ID x 15 cm)
Mobile Phase: Water / Acetonitrile (Gradient System)
Flow-Rate: 1.00 ml / min
Detector: 254 nm

Injection Volume: 20 pL

A15199 3.1 Gradient system U84 Mobile Phase

a1 (W) Water Acetonitrile
0 60 40
5 50 50
20 30 70
25 0 100
30 0 100

3.5 M3t

3 Y o ' { 2y Y Y o Y
“]f\?ﬁ’li@]’lllu’lﬁuﬂmﬂQL!@ﬁgq@iﬁ'liJﬁ'ﬁ'Nﬁ 2 AFUAIT NN UAUINIYNU UAAIY
1 A aa % I 9y Y 1Y J A~
Tﬂi\iﬂﬂﬂ’]ﬂﬁﬂl@ﬂ’lu@a 100% 5 MaaamfﬂuﬂmﬂUﬂaullmﬁm’m@]zuﬂﬂ a3 16 9UN

a a <3 = Y= 3 Y ' !
gauvgil 55 vrnsaidee 1Wual 30 Wnualnlvuiadnadalensquael U3 lagy

a A

J 3 o o
ogiileuvosq LﬂTJGlUﬂ'I‘]fugiﬂﬁ!Lﬁ}ﬂqiyﬂulanﬁu'IWQEﬂV!ﬂQ'ﬁﬁNWVI'Iﬂ']ﬁﬂﬂﬁ@UWW

U

Effervescent Time, Angle of Repose, Compressibility Ratio tt61¢ Hausner Ratio (4% 1MA0 UUNA

Y
HazAML, 2557) Iaganiun1saall
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3.2.1 MInaaoaun1sazaly (Effervescent Time)

Y ] 1 @ @ ¥ a aa [
PIAIDYNWNIYIVDIUAASFATHUN 0.5 nsuNagaUMIaza1e U 50 Yaaansu

I A A o y A
N1 UININ M 3 ASY T IRaY

3.2.2 MINATIY Angle of Repose

a

Y
Tasn13 140598 (Funnel) (5803511791 Fixed Funnel Method 19 114n157@ Static
1] Y [} 1]
Angle of Repose #1114 Iaon15f1vuan1ugIvesnstofuiuou 1niusalsuianeen
9y Y
urueu udunrae1iIunsI107 1MnANeIRee131n398 (Powder Cone) Tu DINTUTAAINGY

VYDINTIYHIYT (Height, H) 11az5ANY9INTI8MI81 (Radius, R) 11A17 larndiuiaainaunis

aane Tyl
h
tan @ = —
i
M13197 3.2 gasaunuunIo
' gasaunuunInesy] (4.6 n5u)
duilsznou
Fl F2 F3 F4 F5 F6
Citric Acidanhydrous 1.2 1.2 1.5 1.5 - -
Fumaric Acid - - - - 1.2 1.2
Sodium Bicarbonate 2.0 - 2.0 - - 1.6
Sodium Carbonate - 2.0 - 2.0 1.6 -
Sucrose 1.4 1.4 1.1 1.1 2.0 2.0

3.2.3 Compressibility Index Lt8i& Hausner Ratio

9 I
N1311A1 Compressibility Index L8 Hausner Ratio Ui whnelimsnageuLion
1 ' v ! ! g v !
711 Bulk Density L& Tapped Density 19U Tao Bulk Density A0 BATITIUTLHINUIMUNAD
YSinasvesnsenida limumsmzusorilieaniu Tuvaeh Tapped Density i 6a318IU
1 H o 1 A A A o Y v 1 Yy a P ] I @
serntnaedIuasvesnseNHIuMsImIznIem oAt und denldniredlunsy

1 4 a
ADQNUIANIFUALLAT (g/em’) 130 g/mL
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A1519% 3.3 ij.@imiﬁﬁ”l Compressibility Index {18 Hausner Ratio

Compressibility Index Hausner Ratio
I — 1, ¥
I}_fé ¥ 100 '}

I Y
Y

3.3.4 ﬂﬁ%!ﬂinﬁeUleluﬂ

Y aa A 9

g a 4 1 1 1
lumsanutivg ldadadanssan Tunsiianzidoyannaiu Tagazinunie

HazaUsIUUNIATIU
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J Y A = ' A o s a A
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@ ~ a J A (% 4 Y = o
aﬂymgmummqﬂmmqu@ ﬁadﬁ!ﬂiﬂﬂﬁﬂhlﬂﬁ@ﬂﬂhlﬂﬂNﬁ'L!@N-uWHﬁ

4.2 M3fANY1 HPLC fingerprint 1uens1anow Spray Dry if3aumaunuensignag

Spray

o ' o J v o 4 = 9 A A
uﬁﬂﬁ“{]ﬂ@uﬂﬁ%TdLﬂi@iﬂl uazwaqmmﬂimwummmmim HPLC o

ANYIHPLC Fingerprint 91nWansnaaes uannglulnsunlaunsy U7 4.1 naz4.2

Max Intensity : 150,227

maU
T
1503258nmanm {1 m%ﬁlﬁ
Py
b

2
I:
AIF

2380
T BO02ES5119

B9B/37549

44812598
14,701 /57607
16137120265

0o 25 50 75 100 125 150 175 200 225 250 275 min

= 1 o 4
317 4.1 HPLC Tasin Taunsuvetesigneumsmanlsdasiy

Max Intensity : 122,318

maL
125-F25AnmAnm {1.00

30710277315
347174240

EEENEIER]]

A v o 4
517 4.2 HPLC Tasun Taunsuvosnsigrasmaidsonsie

U Q
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o [ a A 7Y ) a A A =
NMTHIIITINUITNATITOUNTYAIIAINIASAIYOUNTY AD Ilﬂﬂﬁﬂiillmu uag

J 1 Y 1 [ g’/ ) o 4
M3 HanLN Uansgnanaoenyuana N lunIaeInaza1ens 31N 4.3 uag 4.4

Wax Intensity : 161,703

AU
Ednm dnm (1.00)

e
E
3
I
o

T 34621440547

2 SETH 2467
13.600/40282

- Puasnosme |
1616830000

[B.‘\ T3

S o S S| S

00 25 B 75 190 125 150 175 200 25 250 275

41
Eanmdnm (1 IJEIL’

2
a
&
H
3
&

L 6. 104744543

M Intensity : 165,965

o 25 s T s 100 135 e 175 T o 235 290 275

4.3 masanewaloa

wsailsasdn Idnaauduasih lmnevesiaugesh 1-6 luaisei 3.2
@ § X ° 1 ' <3| ° '
perunuemueaiio Uzl 1th lddussu ldiluinsuya ndnih leu lalemueasen uda

e luTnsaliaziBen vz 1Amaeasgui 4.5

(a) (b)

A o A [ A IS a
:J'.ﬂ‘l’l 4.5 (a) ﬁﬂ‘l&lﬂ!%ﬂ\iﬂ'l‘ﬂﬂﬁﬂ!c]iaQIﬁﬁ (b) ANV HINHENYoa TalATNAY
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o Ay v ¥ v KR I K A aa
u’]WQfJ’Wl]lﬂW\‘] 6 gAT 2 AYAINIS U 12 gaq 1]']@13@18111!1“ 50 Uaaansg o

Y @ < o ¥ o {
UNAIUAALAOHNA 1TUTIUIU 3 ATIAD | gas (m’iN‘ﬁ 4.1)

< '
ATTNN 4.1 L’Jaﬂuﬂ”liﬁ%ﬁ"lﬂﬂ]’ﬁ]\mﬂmﬂ@ﬂ{)!

narlumsazae narlumsazae
gas o N3 - .
Qun) Aun)
Cellulose F1 4645 Maltodextrin F1 517
Cellulose F2 3243 Maltodextrin F2 39+4
Cellulose F3 43+6 Maltodextrin F3 5345
Cellulose F4 30+5 Maltodextrin F4 40+3
Cellulose F5 35+4 Maltodextrin F5 41+5
Cellulose F6 4446 Maltodextrin F6 52+6

4.4 MINATOU Angle of Repose

o { 2 o 3 ' o 1Y
e 18913 6 gas 2 gz il 12 gas virunsae udwhmsianny

gaUaINede HazsAlvDINoELAAZ AT Faalua13199 4.2

3

1 4.6 N3N Angle of Repose
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A1519% 4.2 HANTHI Angle of Repose

%ﬁﬂ"’ll’f)ﬂﬁﬁlﬁtﬂﬂ AU (H, ¥U.) FAl (r, ¥Y.) Angle of Repose
Cellulose F1 3.30 2.75 51.34
Cellulose F2 3.00 2.65 47.46
Cellulose F3 2.50 2.75 42.92
Cellulose F4 2.90 2.70 46.39
Cellulose F5 3.20 2.75 50.89
Cellulose F6 3.10 2.60 49.48
Maltodextrin F1 2.30 2.65 41.35
Maltodextrin F2 2.50 2.60 43.83
Maltodextrin F3 2.40 2.60 43.53
Maltodextrin F4 2.50 2.52 44.42
Maltodextrin F5 2.60 2.55 44.42
Maltodextrin F6 2.40 2.65 42.30

Flow Properties and Corresponding Angles of Repose * Flow Property Angle of
Repose (Degrees) Excellent 25-30 Good 31-35 Fair—Aid Not Needed 36-40 Passable—May

Hang Up 41-45 Poor—Must Agitate, Vibrate 46—55 Very Poor 56-65 Very, Very Poor >66
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4.5 Compressibility Index {tas Hausner Ratio

A1519% 4.3 HANTHI Compressibility Index {t81¥ Hausner Ratio

¥UAVDIAT i V, (mL) V{(mL) Compressibility Huasner ratio
L%ﬂﬂ index (%)
Cellulose F1 18.00 11.50 36.00 1.57
Cellulose F2 17.50 11.00 37.00 1.56
Cellulose F3 19.00 12.00 37.00 1.58
Cellulose F4 18.00 12.00 33.00 1.50
Cellulose F5 18.50 11.50 38.00 1.61
Cellulose F6 17.00 11.00 35.00 1.55
Maltodextrin F1 18.00 13.50 25.00 1.33
Maltodextrin F2 18.00 14.00 22.00 1.29
Maltodextrin F3 18.50 14.50 22.00 1.28
Maltodextrin F4 17.50 12.00 31.00 1.46
Maltodextrin F5 18.00 14.00 22.00 1.29
Maltodextrin F6 17.50 13.00 26.00 1.35

Scale of Flowability * Compressibility Index (%) Flow Character <10 Excellent 11—
15 Good 16-20 Fair 21-25 Passable 26-31 Poor 32-37 Very poor 1.46-1.59, >38 Very, Very
Poor

Hausner Ratio 1.00-1.11 Excellent, 1.12-1.18 Good, 1.19-1.25 Fair, 1.26-1.34

Passable 1.35-1.45 Poor, 1.46—1.59 Very Poor, >1.60 Very, Very Poor
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