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Abstract

Introduction and Objectives: The Sua Khaw Capsule is a formula developed from the original Chinese medicine
formula, Yu Ping Feng San. The recent COVID-19 outbreak has significantly impacted the health and lives of the
global population. The Faculty of Chinese Medicine, Huachiew Chalermprakiet University therefore developed and improved
this herbal medicine formula which has the properties of increasing vital energy, strengthening the lungs and spleen, and
nourishing yin. However, it still lacks research support in various fields. Hence, this research aims to study antimicrobial activity
and cytotoxicity of different extracts of Sua Khaw capsule formula and its herbal components, and conduct quality assessment
of the finished product to prepare data for future herbal medicine registration.

Methods: Sua Khaw Capsules and its 12 herbal components; namely, Huang Qi (Astragalus membranaceus),
Dang Shen (Codonopsis pilosula), Tai Zi Shen (Pseudostellaria heterophylla), Bai Zhu (Atractylodes macrocephala), Fang
Feng (Saposhnikovia divaricate), Nan Sha Shen (Adenophora tetraphylla), Jin Yin Hua (Lonicera japonica), Lian Qiao
(Forsythia suspensa), Zi Su Ye (Perilla frutescens), Huo Xiang (Pogostemon cablin), Shen Qu (Medicated Leaven), and Gan Cao
(Glycyrrhiza uralensis) were extracted with 3 types of solvents, i.e., ethyl acetate, ethanol, and water. The crude extracts were
then tested for their antimicrobial activity against Staphylococcus aureus, Escherichia coli and Candida albicans using agar well
diffusion method; and extract concentrations that inhibited and killed such microorganisms were also determined. Regarding
the safety of this herbal formula, these extracts were tested for cytotoxicity against Vero cells; and microbial and heavy metal
contaminations of Sua Khaw capsules were also determined using methods described in the Thai Herbal Pharmacopoeia (THP).

Results: Ethyl acetate (EA) extracts of 12 Chinese herbs and Sua Khaw capsule formula demonstrated inhibitory activity
against S. aureus with inhibition zone diameters (IZD) ranging from 13.3 —28.0 mm, with MICs in the range of 0.39 — 12.5 mg/ml.
EA extract from Gan Cao showed highest inhibitory activity, with IZD of 28.0 mm and MIC of 0.39 mg/ml. Gan Cao and
Bai Zhu EA extracts also showed inhibitory activity against C. albicans, while EA extracts of Tai Zi Shen and Jin Yin Hua also
inhibited E.coli. However, such inhibitory activity was weaker than that against S. aureus. Ten ethanol (ET) extracts (except
those of Dang Shen and Nan Sha Shen) exhibited inhibitory activity against S. aureus with [ZDs ranging from 14.0 —28.3 mm,
and MICs of 0.097 — 12.5 mg/ml. Gan Cao ET extract showed the best inhibitory activity, with IZD of 28.3 mm and MIC of
0.097 mg/ml. For Sua Khaw Capsule formula, both EA and ET extracts, demonstrated inhibitory activity against S. aureus with
IZDs of 16.5 and 17.5 mm, respectively, and equal MICs of 3.13 mg/ml. For the water extracts, only those of Lian Qiao, Su Ye
and Jin Yin Hua showed inhibitory activity against S. aureus. All extracts showed cytotoxicity against Vero cell cultures with
the ICs, range of 60.70 ug/ml to >1,000 ug/ml. The results of heavy metal contaminations in Sua Khaw capsules showed that
the contents of arsenic, cadmium, and lead passed the acceptance levels of THP, while the results of microbiological quality
assessment of Sua Khaw capsules passed the acceptance levels of THP after subjected to gamma irradiation.

Discussion: EA extracts of all herbal components and ET extracts of 10 out of 12 herbs exhibited inhibitory
activity against S. aureus, and the EA and ET extracts of Sua Khaw capsule had equal MICs against S. aureus of 3.13 mg/ml,
indicating that the two solvents had similar extractive activity efficiency to extract antibacterial compounds. EA and ET extracts
of Gan Cao showed the highest inhibitory activity with MIC values of 0.39 and 0.097 mg/ml, respectively. This may be due to
a high content of isoflavonoids present in the roots of Gan Cao, which can be well extracted by ET and EA. It was found that
the Tai Zi Shen EA extract showed a relatively high toxicity to Vero cell cultures, with ICs, of 60.70 pg/ml, while EA extract
of Sua Khaw capsule showed a much lower cytotoxicity (ICs, 314.6 ug/ml). This was partly due to a small proportion of such
cytotoxic herb in the herbal formula.

Conclusions and Recommendation: Of all the extracts, EA extracts showed highest inhibitory activity against
S. aureus, followed by ET extracts; however, all extracts tested showed lower antimicrobial activities than the positive controls
(levofloxacin and clotrimazole). Water appeared to be an inappropriate solvent for the extraction of antimicrobial compounds
from this herbal formula. Only EA or ET extracts of Tai Zi Shen, Gan Cao, Bai Zhu and Jin Yin Hua also showed
inhibitory activity against E. coli or C. albicans as well, but with lower activity. Although Sua Khaw capsule formula showed low
cytotoxicity to Vero cells, more toxicity studies as well as pharmacological and clinical studies should be conducted to support
its safe use in humans and therapeutic efficacy.

Keywords: antimicrobial activity, Bai Hu Xian Dan formula, cytotoxicity, Sua Khaw capsule formula, Yu Ping Feng
San formula
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Sulnsrienne 12 oia FaanUsem

%

qa%uéd $rife ngammauas dafuedfiinns
wSumudn fnmssmheuassnmenasmlne
Ines - 3u 3091 100 T FadudFermysu
sulnsiunaziudihdhasmlnsannamsusy
Uszmaudn drundasusiennatlyaidon I
ﬂwagﬂwsﬁz@ 12 780 uauaasden wavuTTy
aslunailga Sanwazdunntgals maluussy
neendrheasan Ussyoiiiveenaainge
UT39Iay 80 win sz Sufinae 25/11/2565
WArTUMNADNE 25/11/2568 WAGlAY UAHM Male
wnns N3 11ie I@amgﬂm%a 12 18ia ey
@'h%’uml,mﬂsgaLﬁamnﬁmmﬁﬂwﬁﬁaLﬁﬂmq'umﬁm
(Batch) L&t
1.2 ssanaayulwsuazasaiadiuen
wadgaidaa
ﬁwasguvl,wa?%@ 12 e wardiSuen
walgalFons afaeaudvinavaly 3 wdia
dun ofiauaBing wmuan (95%) uastnnau
msfedelefianaTmauasanues BN
agﬂwmeﬁa%ﬁ@m% (1Jsanmu 100 - 350 NTH)
uasfinshyhavansluSamaau 1 : 10 (w/v) ugi
ignimgfiFoadunm 775 niunTeuEnnN
wazhaIUEITENANTEMEGI Az BN A3

LATDINAUITMEITNIUULNNU (rotary evaporator)

| daeatiemenuidaduF e Banoshmrinuasiy
Tudifu 4 -5°0)
dmsushssiionh L@%‘&JNI@&J%aasguVLWi
1 §Ah 2 dhu LesdtnauNanaIRAmTs
Widadadengaudn 30 Wit anviasiliiin
WA DLENEIUETAYANY WEhaINTaEN
aSalgenaatiadurh s luwigufsiignmnd 20°C
wash W usisuuuugidionuds (freeze dried)
FarBanaushuatonenu e wosfulugifu @ -
5°C) Wiaweuamaga lusuasuse Lt
2. "’;'Em'a'wﬂaanqw'éﬁmtgaqﬁuﬁ%z‘l
1) LOTLNFITALAILYDIFTEN AN 1L VDS
sy lnaiazehiuen legasaraeeefialodime
LAZENIANAMELaMUDaaaaME 100% dimethyl
sulfoxide (DMSO) Waransafindaesiazae
e RO Tsenadidrih 100 Tlasnsay
AaAENT (NAN./NA.) LaLNIAIWIY syringe filter
a9 0.45 luesan ey neande
2) MINAFOUALID agar well diffusion
method (AALLUaIIN Clinical and Laboratory
Standards Institute (CLSI), 2015)*
21) wisidanuaiidenegay laun
E. coli ATCC8739 wag S. aureus ATCC6538 a4
Ut Tryptone Soy Agar (TSA) ﬂmﬁa‘mwnﬂﬁ 35+
2°C e 18 - 24 $2ls9 duilad C. albicans
ATCC10231 v1eU Sabouraud Dextrose Agar
(SDA) ﬂm*ﬁ@mwgﬁ 35 + 2°C iflunm 48 Faln

A &

2.2) m‘%amsﬁaaﬂ,lfmuaaﬂ%gﬁuma (cell
suspension) 1%61’1’5@36’18 0.85% NaCl LazilSu
AR T EaRENELYINTL 10° Lay 107 iraa/ya.

o @ a A a (3 o
ANUILLLLUOVILTHLLREE G NI
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2.3 ¥l eddguizad uainany
agﬁuw'%ﬁmﬁﬂﬁﬁfgﬁwﬁwmmiwzéa Mueller
Hinton Agar (MHA) 3711421 3 L3 Lmﬂ% Cork
borer No.4 lgduldiiunguamordueiin
GudNaNg 8 adues (Wa.) MUz 3 g

2.4) WsenmeaoULEa®3 100 ulasden
(nea.) aslunsazrgu lagld 100% DMSO 1
AIAILANAU (negative control) FMTUFTENA
SelafiauamaLazey HaaYaTY War i RO
Uneaniadmsuasationh uazl¥ levofloxacin
disc (5 denN./disc) Lay clotrimazole (10 N@nN./
disc) HasauaNLIN (positive control) 1115
LUATISaLAzEEs MNSIGU (Meadaudiiatg
Ay 3 :5/'])

2.5) u'mmmw&%aﬁaqquﬁ 35 +2°C
e 24 $2las aanalaeTarmnaduni
@Jua‘ﬂmﬂsﬁué’uéﬁq (inhibition zone diameter,
1ZD) fvvhefulafiues (ua.) T1emnaLiinen
mﬁla + a"ml,ﬁ'mmummim (mean = SD)

3. "3§msmﬂ'1mwLﬁuﬁu@%qmﬁﬁné’hmﬂﬁmw
28915898038 (Minimum Inhibitory
Concentration; MIC) kaz@1ALSSueN
§ofisid093uvSS (Minimum Bactericidal/
Fungicidal Concentration; MBC/MFC) @8
7% colorimetric broth microdilution assay

(@auYa9a1n Clinical and Laboratory
Standards Institute (CLSI) 2016)"*

31 WiuaEpqaUraEnasoLd 1833
adentute 2.1-2.2 lnsusu s mnuradEndis
WYL 10° uag 10° wad/Na. SmsuuuaiiSauas

a 6 o v
31220 ENG RGN

32 130IMTETAEYWINTUUY 2-fold
serial dilution EL‘LL 96-well microtiter plate &5
Wil Mueller Hinton Broth (MHB) k&g
gﬂ(ﬂ% Sabouraud Dextrose Broth “7];@34 0.02%
Tween-80 (SDB-T) azldanudsduzasansario
aa&u‘lwﬂquuﬁ 1-10 WhiYL 100 - 0.195 1N./4A.
naudl 11 da 81U5%us levofloxacin was
ketoconazole §WSULLATISLLaLEEd anadeiu
LLagwaqmﬁ 12 &0 0WNINZiE MHB Way SDB-T
SuSunuafliSunazdad N ey (nnngud
13561 5YNIL 50 1Aa.)

3.3 GNBTAREULBNT 50 NAA. aﬂwqﬂ
UGN s latsd 35+ 2°C e 24 $ala

34 aasurvuana 1N resazurin
ANNENT 0.018% U595 30 1Aa. ad usiay
VRN ﬁmﬁaﬁqmwgﬁ 35+ 2°C 8n 3 %l Suma
anmMaandand resazurin andvn G
fram Topgiuen MIC anemadadufisniige
maaaﬁaﬁ@wqmﬁé’qmlﬂuﬁﬁwﬁu

3.5 ¥neh MBC / MFC sialiid I@a@m%a
TsiaeanL3aNas 10 NAA. AILUIUDWNTINE
{Fouds MHA uay SDA dwFuuueiiSauasisd
MNIAL ﬂmﬁaqmwgi 36+2°C e 24 - 48
Falaa e MBC amenandadufichiigaus
aﬁaﬁ’@mﬂﬁmsm%mmaqL%auuam (vinms
NOADI 3 %’])

4. manegaua iy stradiwziin
Vero #2835 MTT assay

NEIAaTad Vero Tuamsiasaiaad

Dulbecco’s Modified Eagle Medium (DMEM)

75 fetal bovine serum ANNENGIU 10% (10%
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FBS), 10 mM HEPES, 100 &il¢/4a. penicillin,
100 §ON./HNA. streptomycin I@H‘ﬁﬂmimwmﬁm
vA A I3 6 A A
Tudidasvonlesanlonsosny 5 fgmnni
37 DIFNTATUE LavANNTUINRNNTSaeay 85
ToelfSnonaadiSudurnradviiu 5 x 10°
FAS/MAN BIIUNMALITARTR 96 RN 1AL
Wt 24 F2las NEsINTMANEITETadiSUeN
o afeNNdndushs o faugeauaN (vehicle
a X A A 6§ & &

control) LANDIMITLALILTAR NNLUD ST LFUE)
dimethyl sulfoxide (DMSO) logiflamnsidiadizas
DMSO 1simasifins 1% wazvilutinfidaedisSanos

esuaulaeanlsd 5% Agaminil 37°C Wuna 48

%”ﬂm Lﬁlamuﬁmumnmlﬁm [3-(4,5-dimethyl-
thiazol-2-y1)-2,5-diphenyltetrazolium bromide;
MTT dye] (enaidisdiugavne 0.05%) wagi
ijaq‘ﬁ'qmwgﬁ 37°C iflunm 2 Flus iarsunm
¥hmMsein microtiter plate Rardnamnaiaes
\T88 ez MTT mmﬁuﬁaﬁquwaaﬁiﬁwm@
waslFaausiRe AN formazan Aifumgaivhii
NNiwin DMSO iavhmaavanewan formazan
LLﬁqﬁw‘lﬂ%mmi@@ﬁﬁmmaﬁmm&mﬂﬁlu 540
WL 620 nm e ldanyhmas s Sosas
YaIMstTInTaruaITad (% cell viability) law

Y o X
THgmseail

OD yNBENI11a) ]

% cell viability =

x 100

OD Gﬂawejm vehicle control

menadsuazaeIUiNa T Yad % cell
viability Wamziaed luiifeniimssionnu
RNDUEINS o) athaE T wEuNTINALEaS
ANNTNAUTIENTI % cell viability UANHNTNTA
[ % 1 2 2 dl ° L4 [
YaITNTEIR LdwnenenudNduAY IWaadme
50% (half-maximal inhibitory concentration
%38 ICy) MINNTN
2/ &/
5. msasadaumsUwtlawdiagfurad (microbial
contamination) 2asniafuTnalgaiias
.ii 4.31 a = a 1Y 6
nosauMIUuowgagauriae lunaniom
walgaldern laud1edelsyniansenang
| 6
DT 1389 INUAHNRNTIU MONNLIFND
NIDQUANBIULDUDUN AN YT DR NN
o v o v A o € AX ~ P
dwmTudTundesuniayuwlnsnzunzden uds
NuavBun nioanuda w.e.2564 Walwiduly

PNNTE TR ANA R S NT W 61,2562

loglF33nevasaumusinsnasgenaswlne
VL‘VIEJ AT W6l 2563 (Thai Herbal Pharmaco-
poeia 2021)*
6. Msdeszrimstwilaulanzusinlusuen
wagaidauna

GNP REIRRIRIGHE 2 Faonaluiiansdd
151 vt fridmanans Wsswmetlne) $1750 (anen
aziFan) laevihdnathanseiuenualgaide
s fuieidefunenaviie shunseuaums
acid digestion Toesl¥ Lﬂ%m microwave digester
wazshlivnBsnauezin (Pb), WAALHNEN (Cd) e
&1391Y (As) aemaila inductively coupled
plasma-mass spectrometry (ICP-MS) §1&35
NOFDUB1984 In-house method TE-CH-193

based on AOAC (2019) 2015.01%!
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NAMSANEN

1. nan1IMAdoUgNEAIUITEYAUNST Y
aranaayulnsludmsvaualgaidoun
wazasENAMSUeNLE0vINIEI5 agar
well diffusion method

e YTt LA REC VK IIES

MIafaefiauadineg (EA) vasayuling 2 #die

8 Tai Zi Shen way Jin Yin Hua LLﬁ@ﬁNaﬁ‘ugﬂ

wuAABELNINAL E. coli lagilen 12D Tndifes

AUBE3¥naNg 12.60 + 0.50 19 13.00 + 0.80 M.

LLazmiﬂﬁ@wasg%VLWiﬁ%mm 13 Ghathe fond

fudiuefidounsaman 8. aureus lnadl 12D at)

3811319 13.30 £ 0.30 £19 28.00 + 1.20 3. FI&1

az&ﬂwsﬁﬁqw%ﬁuSﬂqqqeﬁaaﬁaﬁ@ Gan Cao

{ 1ZD Wiy 28.00 + 1.20 3. 9098981ADES

&M@ Jin Yin Hua & IZD W 18.30 + 0.50 &4,

13679 Gan Cao Ua Bai Zhu Sepaiiudiedad

C. albicans 12D IndlAestvogsening 16.3+0.3

£1916.8+ 1.4 1. (Table 1)

fIsnaemuas (ET) sﬂmﬁaguvl,w3 11 oia

VLG,TLm' Lian Qiao, Fang Feng, Tai Zi Shen,

ZiSuYe, Huang Qi, Shen Qu, Gan Cao, Bai Zhu,
Huo Xiang, Jin Yin Hua kagen3Uenuaigaidon
(SK) ﬁqw%é’ug’umﬂﬁ%mmwum S. aureus
6@ lowsl 12D aejsening 14.00 £ 030 119 28.3 +
1.30 s, saataayrlnsfitgrsdudgge Ae
Gan Cao & IZD Wiy 28.30 + 1.30 N3, 70984
11 Ao Huo Xiang § IZD w1l 23.00 + 0.40 84,
uazlansarioayuling 3 e lduA Lian Qiao,
Gan Cao uat Jin Yin Hua Signatiudefad
C. albicans W&o IZD TndAestiv Senagjszning
14.00 + 0.50 £19 15.80 + 0.30 H&. (Table 1)
aﬁaﬁ’@aagu‘lwa?ﬁwm asulng 3 oiie @A
Lian Qiao, Su Ye Wag Jin Yin Hua ﬁqw%ﬁu&
WUATIBLUNINLIN S. aureus laeid IZD oejsening
12.80 +0.60 119 16.00 + 0.90 43, ST OGNS
Afivdiudigege Ae aria Lian Qiao & 12D
WML 16.00 % 0.90 N&.
nSussaiassusierniatadae
AALLEZNG (EA) Laziemuaa (ET) ﬁqw%ﬁu&
wuAREuunsuuan . aureus winiu Toadl 12D

WAL 16.5 + 0.8 L% 17.5 + 0.5 NN, NNAIGOL
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Table 1 Antimicrobial activity of herbal extracts against selected microorganisms using agar well diffusion method.

Herbal extracts

Inhibition zone diameter (mm.) (mean * SD)

E. coli S. aureus C. albicans
EA ET H.0 EA ET H.0 EA ET H.0

F. suspensa - - - 143+06 168105 16.0£0.9 - 14.0+0.5 -
S. divaricata = = = 160+0 164+05 = = = =
C. pilosula - - - 144 +0.5 - - - - -
P. heterophylla 13.0+0.8 - - 16.6+0.5 14.0+0.3 - - - -
P. frutescens = = = 170+1.1 18.0+£0.6 12.8+0.6 = = =
A. membranaceus = = = 175+06 174+04 = = = =
Medicated = = = 169+05 188+15 = = = =
Leaven (ML)

G. uralensis = = = 28.0+1.2 283+1.3 = 15.3+0.3 158+0.3 =
A. tetraphylla - - - 13.3+0.3 - - - - -
A. macrocephala - - - 176+0.3 148104 - 16.8+1.4 - -
P. cablin = = = 149+05 230+04 = = = =
L. japonica 12.6 £ 0.5 = = 18.3+05 20306 136z%1.1 = 15.5+£1.0 =
Sua khaw (SK) - - - 165+0.8 17.5£0.5 - - - -
Positive” control 376+1.0 37.3£05 36.6+0.8|39.6+1.4 36.1+09 352+1.1(249+1.2 233+£1.4 20.1+1.1
Negativeb control = = = = = = = = =

Notes: ° Positive control: Levofloxacin (5 ugrdisc) for E. coli and S. aureus; Clotrimazole (10 ug/disc) for C. albicans.

® Negative control: 1009% DMSO for ethyl acetate (EA) and ethanol (ET) extracts; sterile water for aqueous (H.0) extract

(-) indicates no inhibition zone

2. anududumagansusamsieigves
ipegaun3d (MIC) wasmanaududuem
gafisiFeqaun3s (MBC/MFC) vesans
anaayulnsludsvendevnnazaisana
AU LdeIn

(%
o a

Sevhamatiaalnsfifgrstudaauad
NNID agar well diffusion method 21%1¢1 MIC
waz MBC %38 MFC wuharanaefiauadine
(EA) Ws 13 §aaeia ﬁﬁqw%é’ué’jﬂmmﬁﬁa
S. aureus {e MIC g/3£%17919 0.39 - 6.25 1N./38.

Waz MBC 88381314 0.78 - 12.50 NN./NR. LAY

I3 2

satafRanstiuds £ coli [§fies 2 #fia fio
Tai Zi Shen &g Jin Yin Hua {e1 MIC Wiy
25 Wa 12.50 14n./x8. uay MBC finnsidadin 25
WaE 12.50 AN./H8. §NNA16 daumiaﬁmﬁﬁqw%
ffudls ¢ albicans & 2 %90 fi Gan Cao uas Bai
Zhu §en MIC 25 Lag 1.66 §N./Na. ez MFC 25
WAT 3.13 NN./NA. eNNA6L
MIaEdaLEMUEa (ET) 209auing 10
afie AflqvissiudiuuefiBe S, aureus fleh MIC
2ej3¥1919 0.097 - 12.50 AN./NA. way MBC ot

L9 1.56 - 25 WN./HN8. Ne5ane Lian Qiao
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Gan Cao LLag Jin Yin Hua ﬁqwéﬁ‘u 5’\‘1 C. albicans
fleh MIC uay MBC fensdadi 25 un /sa.
whits duensaiindneh 8 3 Sﬁﬁ@ﬁﬁqw%ﬁugja
wUAASY S, aureus\lgﬂml Lian Qiao, Su Ye L@y
Jin Yin Hua & MIC &g MBC whifiu 25, 100

LA 100 NNL/NA. ONAIGL (Table 2)

nsumsadadTusdernfiatadae
7aLeTWa (EA) LAz uas (ET) ﬁqw%ﬁuéﬁ
wUATISY S, aureus laeiien MIC winfiu 3.13 uay
6.25 1N./38. MK LaTUERITA MM

gavsiae S. aureus e MBC Wiy 3.13 uay

25 {N./HNB. MNAOL

Table 2 MIC, MBC, and MFC values of ethyl acetate (EA), ethanol (ET), and aqueous (H,0) herbal extracts against E. coli, S. aureus, and

C. albicans

MIC, MBC and MFC (mg/ml)

E. coli S. aureus C. albicans

Herbal extracts
EA ET H.0 EA ET H.0 EA ET H.0
MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC MFC MIC MFC MIC MFC

F. suspensa 6.25 125 125 25 25 25 25 25
S. divaricata 156 6.25 1.56 1.56
C. pilosula 3.13 6.25
P. heterophylla 25 25 3.13 125 6.25 125
P. frutescens 6.25 125 6.25 125 100 100
A. membranaceus 156 6.25 6.25 25
Medicated 156 3.13 1.56 3.125
Leaven (ML)
G. uralensis 0.39 0.78 0.097 3.125 25 25 25 25
A. tetraphylla 125 125
A. macrocephala 1.56 3.13 3.13 6.25 1.56 3.13
P. cablin 313 313 125 25
L. japonica 125 12.5 3.13 6.25 3.13 125 100 100 25 25
Sua Khaw (SK) 313 3813 625 25
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3. Naﬂ'ﬁ‘l’lﬂﬁﬂﬂﬂ'ﬂﬂlﬂuﬁﬂ@i@ Vero Cell
vasdrsanaayulnsludsvendeun
nagasaNaMsuYIaeIN

MusuEsaEnameefaLaTne (EA) WU
emadaduaseaariaasslnativhlfigad Vero

Medpeay 50 (IC) Hen3e1ring 60.70 + 10.96 114

596.50 +£11.01 NON./NR. I@m Tai Zi Shen AN«

HuRmannitgefiavsiuamnadadiu 60.70 + 10.96

NAN./NA. 3998911 A Lian Qiao, Gan Cao, Huo

Xiang, Bai Zhu, Su Ye, Shen Qu Lagsinsuen

wALgaEan3 (SK) Taeisien IC,, 117.00 + 6.37,

121.90+0.46, 126.60 £2.95, 188.00 £ 3.36, 194.00

+4.79, 227.09 + 6.48 L@ 314.60 + 10.20 1@N./

A, eNNA1GU (Table 3)
fuSuasanaamuea (ET) wuiiden
IC,, 181.70 = 9.30 £19 >1,000 NAN./3a. I Huo
Xiang feanaiduiusiamad Vero mm’ﬁ'q@ﬁ' ICs,
181.70 + 9.30 NAN./NA. FO98IN1 @8 Shen Qu,
Zi Su Ye wagshiuenualgaiian (SK) Fiazeiu
AN 386.80 + 6.34, 437.90 + 8.030 LAY
688.30 + 2.94 AN /KA. NG (Table 3) &1
asafndaeh wunfiss Lian Qiao Wi
ARenanfiufinsolad Vero # IC., 723.60 +
7.60 NAN./N8. FInEIETPBULERIA TR
FoLad Vero 7 1C., >1,000 + 0.00 NAN /HA.

(Table 3)

Table 3 Cytotoxicity of extracts of Sua Khaw formulation and its herbal components against Vero cells

Herbal extract

Cytotoxicity (ICs, in ug/mL) (mean % SD)

EA ET H,0
F. suspensa 117.0 £ 6.37 595.9 + 12.55 723.6 + 7.60
S. divaricate 441.8+5.88 443.5+12.90 >1,000 £ 0.00
C. pilosula 596.5 + 11.01 >1,000 + 0.00 >1,000 £ 0.00
P. heterophylla 60.7 £ 10.96 >1,000 + 0.00 >1,000 £ 0.00
P. frutescens 194.0 £ 4.79 437.9 £ 8.03 >1,000 £ 0.00
A. membranaceus 371.4+11.05 534.8 £ 12.29 >1,000 + 0.00
Medicated Leaven (ML) 227.9 + 6.48 386.8 + 6.34 >1,000 £ 0.00
G. uralensis 121.9 £ 0.46 >1,000 + 0.00 >1,000 £ 0.00
A. tetraphylla 396.3 £ 12.01 635.5 + 9.90 >1,000 £ 0.00
A. macrocephala 188.0 £ 3.36 476.5+11.09 >1,000 £ 0.00
P. cablin 126.6 £ 2.95 181.7 £9.30 >1,000 £ 0.00
L. japonica 361.9 £ 9.52 >1,000 + 0.00 >1,000 £ 0.00
Sua Khaw (SK) 314.6 £+ 10.2 688.3 + 2.94 >1,000 £ 0.00
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6. HANITATIVAOUAMNINNNAIUYAT)
MvaIRanfungualgaidou
Warhnaadus enualgaldaanianasia
soumsiuwilougduvizd wunfiTe Clostridium
- ¢ A o Vv
spp. iflumanaifsensulsl (acceptance

criteria) “ﬂawiﬁwmmgmmmgu‘lwﬂwa (Thai

Herbal Pharmacopoeia 2021)% 33vhuaasios
ManuadgnIzuInmMIaaSaangud ae3od
ARO[l LA RS UAITNG (DISMINTA)
LAZ NN AN TN LS IR LN NN ARG IRF Y

4 ~ A 6 < L 6 A
M3Uwd augdunIdanass wud W IwnNM?

anSUlGTIavNe (Table 4)

Table 4 Results of microbiological quality assessment of Sua Khaw capsule

Test parameter Acceptance Test results
criteria No irradiation Post—irradiation

1. Total Aerobic Microbial Count; NMT 5 x 10° CFU/g 3.6 x 10°CFU/g < 10 CFU/g passed
TAMC (CFU/g)

2. Total Yeast and Mold Count; NMT 5 x 10* CFU/g <10 CFU/g <10 CFU/g passed
TYMC (CFU/g)

3. Specified microorganisms
3.1 Bile-tolerant Gram-— NMT 10° PN/g <10 PN/g < 10 PN/g passed

negative bacteria (CFU/g)

3.2 Salmonella spp. in 25 g Absent Absent Absent passed
3.3 Escherichia coliin 1 g Absent Absent Absent passed
3.4 Clostridium spp.in 1 g Absent Detected Absent passed

NMT = not more than

7. wanmsasgimSinalangrinly
ayulwsiSueualgaidown
ANUTEMANIENTIEN DTG 32N
NATTIU cshmmu'%qm% M’%aﬂmﬁﬂwm:ﬁéuém
AanuadydanmmnansumSunaafmd
saulvafitunsdon udmeauden voaauds
.61, 26647 MunuadInaaasny (arsenic),

LAALEN (cadmium) uazeena (Lead) MehnsL

AR Uiaslnadiaalaiifiv 5, 0.30 way 10 g
Tudugan (ppm) eud1ey BaNamM TS
fnthansenualgaidaaiwulangwingsnan
TuSnalaifunasifirmue (Table 5) St
innaimaUwidieulangmiinenanasmenazmag
ST W.61.2564% uazrunmTivD9inT
sasgmenasulnslne ArmuaySanmmatiu

X \/L A > Lo 23]
WauaTnylain 4 ppm @8LEuwNL
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Table 5 Heavy metal contents in Sua Khaw capsule

Standard Standard Results LOD LOQ

criteria'®® criteria®® (ppm) (ppm) (ppm)
Arsenic (As) NMT 5 ppm NMT 4 ppm 2.917 0.003 0.015
Cadmium (Cd) NMT 0.3 ppm NMT 0.3 ppm 0.234 0.003 0.010
Lead (Pb) NMT 10 ppm NMT 10 ppm 0.848 0.005 0.015

NMT = Not more than, LOD = Limit of detection, LOQ Limit of quantitation

anlnuma

nnMThansaRashSUeNReTLaYaNing
lugh$u dsvnaudnadiuatinmeiafia-uagime
LDYNUDR LALTHINNA 39 G'T’;aa'mmﬁﬂmqmﬁg
Fradaduriad wavanadufineowag T2
AMNINDINANS I LALgALED21 WU T
mwmmmiaﬁﬂﬁﬁmmcﬂaauLLﬂ@mw%@?m
S. aureus FafuuuafiBaunsLIN AN
E. coli waw C. albicans $afluuuafiSaunsaay
AT FaTIeNAG LLazmsaﬁ@é’wﬁwﬁméé’m
L%aagﬁuw%gﬁaaﬁqwLLazé’ué’dL@oww S. aureus
wiiin Tegsnsafindisiefiauadmavassiu
mL?iaﬁnnLLazﬁﬂa@éhmasgu”Lwﬁ”’q 12 THALFA
%@Qﬂ%ﬁﬂg\iﬂ’]‘im%mLLGSQW%‘?\I"ILG‘%B S. aureus
(Table 1 WAE Table 2) §IUAIETAMILIDINUDS
PpsshSuenFarmuarenadenaymling 10 1fia
Saltet Nt Dang Shen (C. pilosula) 8% Nan Sha
Shen (A. tetraphylla) LLﬂ@GQW%gﬁJS\‘m’ﬁLQ%QJ
2839 S. aureus 1%‘(115“/1@5@1@/’38"3% agar well
diffusion (Table 1) LLazLLﬁmﬁz@qw%ﬁué’amﬁ
LQ%QJLL@SQW%?JWL%B S. aureus lumsmasouiite

e MIC, MBC 'l microtiter plate (Table 2)

Tuneeassde snsatiadiesingesdiuen

Fomuazvasshenasuwssuann lushsu aligas
QW%ﬁUS&L%@ﬁgauﬂ%é%ﬂﬁWN'ﬁﬁﬁ LEENTENTENATY
57'1LLamqm‘éé’méaaﬁw‘%ﬁmaﬁamaaguvl,mdm
snnlslazanelwh visearanelwildiios unvu
ﬂﬁﬁﬁ@ﬁ’)&lﬁwad Lian Qiao (F. suspensa),
Zi Su Ye (P. frutescens) Way Jin Yin Hua
(L. japonica) whﬁyfw’?iLLameéé’ué’amim’%@
S. aureus ¢k agar well diffusion test 9e19ls
Ao qristiufinse3uasasehite S. aureus
?Ja@miﬂﬁm%aﬁﬁ@’iwdaumﬁw’%dﬁﬁqwﬁu
mandine mnadueiigaiuniasdue
sesiuenlwdenfieangnaenn 8. aureus léan
M lfen2rneUng uanaind e MIC way MBC
LRIENFETIAGILTN204 Zi Su Ye uar Jin Yin Hua
Fewhifu 100 JN./NE. ﬂq%’hmiﬂﬁ@ﬁqw%é’m
@ﬁuw%ﬂmzﬁuﬁauiwwﬁ wananit sserio
nenuenaidadugeeadiudimaadyeate
qauviadlaedonsiuna lnmememwuasediau
TINEIE LU ANNUANGNITRIA NN DD INEN
slumaésﬂamﬁuw‘%éuaﬂuammwwzL%a anavh
LﬁaﬁNL%aéLﬁamwEJLLazﬁm'%am{Luwﬁaﬁ%aaaﬁ
AnTadYesaqaural

a
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LaﬁaLLa?}jm@]m'wﬂyfuﬁﬁqwéﬁméa S. aureus
snifemariadarh 9 Tu 12 efiessulne aifiors
et mndaudsansdrdnylussuias lusien
asguvlwwmamwﬁ%q (polarity) 9fiasioan
azane I (solubility) Twaymnuaauasefiauadme
%GL@% semi-polar solvents LL@i”L;Jazmasl,u&wﬁ
amwﬁ%’aqa (highly polar) ?&T@dmﬁé’hﬁmﬁaaﬂ
qw%é’hw,%a S. aureus & NLIW semi-polar
compounds FlsaTdam s moderately
polar ﬁﬂﬁmmimmﬂu aqueous agar e
waaslouiiudisio S. aureus |4 fEhINgNaT
semi-polar compound fhava Qﬂuﬁ’liﬁﬁﬂ wa
LOTVGILALLDYNUOR 111 caryophyllene oxide,

trans-nerolidol, linalool®® caffeic acid wag

luteolin™’

ﬂ?iﬁﬁwﬁﬁwudﬁ Jin Yin Hua (L. japonica)
Hushonden ludsufsisnsddyfiu semi-
polar compounds ﬁamﬁm’ﬁm%aﬁgﬁuw’%ﬁ
nogouldvemnrie LarasaRansENTha
ssnsntiuds S aureus 1d sanndpeiuw
A9u99 Rahman ag Kang (2009)* Hewuans
éwﬁ@ﬁ'aﬁ@ﬂﬁmﬁ@aﬂLmﬂﬂumiﬁﬁmamuaa
1% 35 750 LA trans-nerolidol (16.31%),
caryophyllene oxide (11.15%), linalool (8.61%),
p-cymene (7.43%), hexadecanoic acid (6.39%),
eugenol (6.13%), geraniol (5.01%), trans-linalool
oxide (3.75%) findu Tassnsunanseine
(essential oil) ﬁﬂ%%éﬁl 5\1 S. aureus ATCC 6538
Toeifl 1ZD Wiy 16.30 £ 0.90 N3, kagaIRAEINUES

LAY 15.00 1.2 N8, AONNENGL

400 1AN./disc LavkNaINFSENALYNUDAXFTI

slamelafiaLadive wudwﬁqwﬁ?ﬁﬁugﬂ S. aureus
Yaionarfu Toesilausiudowh 14.20 + 1.00 s,
LA NTEN AT NSO T AL EN AR AL
uaaisiﬁqw%ﬁuétq E. coli wanani wuinens
a&faaan Jin Yin Hua (L. japonica) @eaymuea
50% Signaduuuaiizuldifies 2 o
(S. aureus Way P. aeruginosa) weliiasilal
wendiumeefialadme (EA fraction) WU
mmiaaaﬂqﬁmﬁﬁ’ﬁn (broad-spectrum) 619
qAunsSnagaue 6 ¥iie \&un S, aureus,
B. subtilis, E. coli, P. aeruginosa, C. albicans, L8
A. brasiliensis 16 HWUﬁWiﬁWﬁmaa caffeic acid
wag luteolin®’

agﬂwsﬁﬁqw%&nuéa S, aureusﬁl,mﬁaq@
Tumns@neni @e Gan Cao (G. uralensis) lagians
afiadeemueaiien 12D niefige (Ussanm

28.3 N3.) waye MIC & MBC shiigaiilaiieuiy

aslwsdu (0.097 way 3.125 1N /xa ) FoAeADY

19 fine

AUNWITLI09 gNEWaUNS 23308’
FESETA Gan Cao datlomues Sovseuite
S. aureus fiendadte 50 1n /. Inefane 12D
“7]; 13.03 + 0.83 . LA¥Ae MIC ag MBC 0.78
W8 1.56 Nn./Na. wonand Seiianbduges
C. albicans Mt §aAARNNLIINEBY Song-Yi
Yang (2020)% &sl4ansainansdisdio, 50 - 200
AN /e, Wl ddons 1.13 - 1.40 s,
AN ST AT WASWULSHNME NN
polyphenols La¢ flavonoids L‘ﬁ&l%‘%@]ﬂ&lﬂ’ﬂ&
9N TERA Sauet 13.10 - 17.70 NAN /3.

LAY 21.7 - 25.0 1en./Na. snudduaenslsfiens

LYILNMABY Gao Cao wmsaglwensuenidaan
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£ U g a = 1 2 =
UEAInYID TR aWYREhazios Wz Banns
@hﬁ@i@h@'ﬁ%ﬂ enfifaiesSosay 3.8 v ke IZD,
MIC Ltae MBC 2898158 naensaynuaaacedia
waZmeIas UL s NP LsrUe A LTag
é]’%&nﬁsguvl,wmﬂé’ﬂw‘h%u medwﬁsﬂuvlwsmiaz
- . o o o &4 A
-ﬁuﬁslumﬁuaagﬂwaaamnammww Bera!

6
LRSRAT DN

< a o o =)
ANA lﬂuﬂﬂﬂlﬂﬂﬂ!ﬁﬂﬂiﬂ’]iﬂ ldau1

mIeaaUaNNTuANenIEad (cytotoxicity
test) lumadnibiden ¥ Vero cells dafluaad

X . A Y & A A
WNZLaEN (cell line) V]LLEJﬂ\'L@’QWﬂL‘EaaLHayN’J\/L@
1Unéung African green monkey (Chlorocebus
aethiops) waziluaad? MnaaauaNuRe
Wodiuasasail s15aNaanNsITN& wInen
| A @ A ¢ a o ¢ X o
NienNdunssiaraaLNGraITe LaLIgNaY

A 1

i L

NN MTANTINO NN WA DLTAE
-ﬂaqﬁﬁﬁﬁ“@mmmmagﬂm (WRIFDTUNLLSI
wism@rasamigawin)® ssafianenuiid ICs,
30 - 100 NAN./NE. TN ABGDasIUNA
(moderate cytotoxicity) 2eue#1 ICs, 100 - 1,000
NAN./HD. AAINANEF DDA 61 (weak/low
cytotoxicity) bagin ICy, AFannn 1,000 NAN./NE.
azda i uRseamasd (non-toxic) 1IN
593 (Table 3) Wadadduanuuiaomag
Veromnannliiios wonansanadnawfiauadiwe
PaseniLENRaImLazsnenayuing lush SNt
Januduiusiomas (ICy, 60.7 - 596.5 NAN./NA.)
NNNFAITFIANELEMUDR (ICs, 181.7 - >1,000

NON./ND.) LRTENTENAAQLIN 723.6 - >1,000

NAN./HD ) eNNEeU lauaTaraeneinuesingy
enuazsEnas lng lushSuLauvianue aifRe
FOWRa LNV UEITENARIEINYDY Lian Qiao
(F. suspensa) AR NNTuREe D Eaac (ICs,
723.6 NAN./NA.)
fIENaeIEIETALETNAURIFISULNLEDID
uazshenayulnsfouvianuedainfianaiin
NG DTRAT INVITUEIETAUDS Tai Zi Shen
(P. heterophylla) Faranau i hunana (ICq
60.7 NAN./HNA.) VULAFITENAGIENDVNUDRYDI
@31%7‘1.&11L?iaanLazéT’gmasguvLWi 8 AN ANN
Hunseinmase uas 49he iThifueomas Gai
ANHNANITNAFDUG 1IN 1 ﬁamaa?ﬂ@gﬁwaﬁﬁ
[~ a 1 6 o o 1
udesanuTuREeImadvaIaamlng s
mmﬂuaﬁmjwﬁsﬁaﬂmﬁu (lipophilic) WagngH
X 2 oA A
semi-polar compounds Sﬁqazmavl,@@lmama-
wadwe waznwuleine lusnsatadaeynuaai
fhgenh uagbinulusnsatiadeni
dsuenuaLgaderisvanlaue gL
mssedFuenayulnsin Fsmsdadandaen
AlFsntiuasiintinfidhenfansnsnanisuasen
aRwlnaddn riaananuTLIIRIENwINT
A dugnan luesurenna lé 19 Gan Cao
(G. uralensis) MNFITINOUNIINTUNNE %
sananaNNTuiy waslSuangaasisy
16 anwammasauanNTuREeomadwL
o @ = 1 % (% 1 Y A 1
fsueNFaI R Uaani s sqjmlﬂm pensls
@ A A o XAy o @
Aex MItBlnaxdaT i didan1332 39 lwen
A A 6 o o Dd‘d A v
FoPNATIA Wﬂéﬂﬁ?ﬂ‘ﬂ’i%ﬂ’]@ﬂ e NN Te AN

aaulns esuSneunndnould
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4 aS a
fni@li'l"i]ﬁf’]ﬂﬂqmﬂ'lWVI'Nﬂ'luﬂﬁ“ln'JﬂE]'I"lliN
= o d -
nannanualgalaau™m
A A¢ - A o €
mﬂma‘w@ﬂaumaumaﬁmﬂaﬂumammm
puAgaLEIIeTIRNLLLATIE LT ia Y
AGITT U A8 Clostridium spp. DIRNHWAGVANMN
anmatwilowasiagv Iaamwnyasswaiisn
NNGU Y38 [UNTLLIUMTEU 7| 9Tt TUMIHEe
FLALRIFNNTIN HHANGTDINMNGTNITanAN
FesannmaUuwdlawaadnan athslshions e
o a [ 6 A 1
NNRT UM mLm‘ﬂégaLaamnvlﬂmumsmumi
ABFIF LaTUIS UG UMW INAIUYRTIIVIEN
a ;’j 1 [~ 6 dl o
anesy wmwmu”l,ﬂmmmmsnmmﬁmwmmuﬁ
H9IN3IFUNNAIENITIY A BE TR UGNTIN
(DNA) 2a3gaauuafizsuasiounlaatos e ue
anafluasiasaddyszia luaswlns | G
Glumsmum'ﬁmﬁmﬂsﬁumaum'ﬁﬁaqﬁmmﬁ;m

AN

msaszrnlangrinludyulwsidesn

WatheSuiEe e ssdmyS o
Tavieniin 3 ofie @i §n9viYy (Arsenic) uARALE
(Cadmium) kag 91213 (Lead) MUNANA inductively
coupled plasma-mass spectrometry (ICP-MS)
WUFTAEIIULSHDL 2.917, 0.234 Las 0.848
ppm ?ﬁqvl,;iLﬁwﬁaﬁmu@mmigwmmﬁwﬁmm
AMENIINMTEWNTHAZEN (88).) aehdlsfiens e

% % A i 6
T Bsnalavewinanas vieoglunasinasgm
AUANNUADAAY HNAGADIAILANNITNEE
%4 mmeﬂaaﬂwwlﬂqﬂﬂ@mmjm 939
PRanalavieniinludu mafuifeafignéas ma

NN E DAY T UL R UG NAANADN L6

@3z eanlomanstullanlanzminley
wmzasulnsiiogldau Bnvisdiasiimeguasa

Aowi 14

14 14
"ll’é)ﬁ‘é‘ﬂ NG ATRIG IRTNE

sanaayuling lushsuidernudazaiia
LwEnsnmBdwaanalan 5. aureus léafign
d’;um%ﬁméa E. coli uaz C. albicans SiiNe
ﬂ&ql%‘IWi Lian Qiao, Tai Zi Shen, Gan Cao, Bai
Zhu ua¥ Jin Yin Hua fusnnnslé uazile
wspnuhSuenuaUgands snsaneeisuends
snanInéuie S. aureus [ireudnd uazidinodu
lainuanaduRsiquisnagadinzsite
madwdlaulanewinag lwnasifeansuld Tu
pwnamEEMsfnENeNaan LA YsIg
mﬁsﬁwsn‘?iLﬁ‘m%’aaﬁ’ummqmjawiﬁuauﬁm@m
A gnidulse oniissunddutuludes
noaasuarluau awBadayatynaumae

TunzibemsivenanulnaLasnmenuamduste

aaanssuilsgnd

POV UNATINENT LT AR URRNNIN L6
A Ao o A )
NUBLYUYANUUNITIVE UTELNTENT 2564
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