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Abstract

Piper sarmentosum Roxb. (Piperaceae) exhibited strong antioxidant activity and could be used in prevention of
degenerative diseases. The purposes of this study were to investigate the effects of drying methods and extraction
solvents on the quality of the extracts evaluated by total phenolic contents, total flavonoids contents and antioxidant
activity. The 70% EtOH-extracts of air-dried P. sarmentosum offered the highest extraction yield (30.68+0.02% wj/w),
total flavonoid contents (1.14+0.01 mgQUE/gDW) and ABTS antioxidant activity (15.32+0.28 mgTEAC/gQDW) among the
extracts. The total phenolic contents (11.71£0.2mgQUE/gDW) and DPPH antioxidant activity (20.46+0.26 mgTEAC/gDW)
of 70%EtOH-extract of the air—dried sample were the highest but not significantly different from the 70% EtOH extract
of the freeze-dried sample. These results could be used in development of extraction of antioxidative substances from

P. sarmentosum.
Keywords: Piper sarmentosum, total phenolic contents, total flavonoid contents, antioxidant activity

Introduction

Piper sarmentosum Roxb. is a small shrub belong to the family Piperaceae. It has long been used in
Thailand and other countries in South East Asia for culinary as well as in traditional medicine. Its leaves, roots and
fruits have a pungent taste and are used as tonic, anticough, expectorant, carminative, treatment for asthma and
etc. The leaves were used in poultice for joint pain and headache. Water decoction of the whole plant was used
in diabetic patients for blood sugar control [1].

The major phytochemical constituents of P. sarmentosum Roxb. are amides (pellitorine , brachyamide B),
alkaloids (sarmentomicine), polyphenols, flavonoids (quercetin, naringenin, rutin), phenylpropanoids, lignans
(sesamin), vit C, vit E and carotenes [2,3]. The extracts and the isolated compounds of P. sarmentosum Roxb.
exhibited antimicrobial, anti-tuberculosis, anti-plasmodial, anti-nociceptive and anti-inflammatory activities.
The biological assay reports also showed hypoglycemic effect and glucosidase enzyme inhibitory effect [3],
antioxidant, anti-mutagenicity activities[4], protective effect against atherosclerosis [5], and reduction of bone
resorption [6]. The toxicity test of P. sarmentosum Roxb. revealed that the methanolic extract (5 g/kg) did not
cause abnormal symptoms or mortality in rats [7] and the aqueous extract of P. sarmentosum Roxb.
(2000 mg/kg/day) did not produced sub-acute toxicity in Sprague Dawley rats [8].

In the recent years, research on health promoting for elderly has been highly of interest. Oxidative stress
and reactive oxygen species are involved in cell degeneration processes and caused elderly degenerative diseases.
Natural antioxidants such as polyphenols and flavonoids play a part in prevention of chronic disease caused by
reactive oxygen species especially cardiovascular diseases, osteoporosis and cancer [9]. To obtain the antioxidants
from natural sources, optimum extraction procedure is important. Pre-treatment of sample such as drying methods
and types of solvents used in extraction can affect the yield of bioactive compounds [10]. The purposes of this
work were to study the effects of drying methods and solvents on total phenolic contents, total flavonoid contents

and antioxidant activity in Piper sarmentosum Roxb. extracts.
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Material and methods

Plant materials

Piper sarmentosum Roxb. were purchased from local vegetable market, Warinchamrab, Ubon
Ratchathani. The herbarium voucher specimens (UBUPh-2-005) were deposited at the Faculty of Pharmaceutical
Sciences, Ubon Ratchathani University. The plants were cleaned; leaves were cut separately and then proceeded
to different drying methods either air-drying or freeze-drying. In the air-drying method, leaves were spread in a
thin layer under the shade and let dry at ambient temperature (30°C) for 6 days. The freeze-drying method was
carried out for 48 h. Dried leaves were then pulverized by food processor and passed through sieve No. 24.
The moisture content of plant powder were determined on a Moisture determinator. The plant materials were kept
in close containers until extraction.

Extraction and yield determination

Plant materials of 500 mg were placed in the falcon tubes and then the 20 mL of various extraction
solvents namely water, 30%, 50%, 70% and 95% EtOH in water were added to the plant materials. The mixtures
were mixed with vortex and then extracted by ultrasonic wave (40 kHz) assisted method at 30°C for 30 min.
After that, the mixtures were centrifuged at 2000 rpm at 25 °C for 15 min. The supernatant were taken for
determination of total phenolic contents, total flavonoid contents and evaluation of antioxidant activity by DPPH
and ABTS radical scavenging methods. In addition, 2 mL of the extracts were evaporated to dryness for
determination of extraction yields.

Determination of total phenolic contents

Total phenolic contents (TPCs) of the extracts were determined by Follin ciocalteu method {11]. The
extracts of 150 pL were pipetted into the test tubes. The Follin- ciocalteu reagents of 750 pL were added and
mixed by vortexing. Later on the 600 pL of 7.5% sodium carbonate solution were added and mixed. The mixtures
were incubated at 40°C for 30 min. The absorbance was measured at 760 nm. Gallic acid (0.02-0.1 mg/mL)
solution was used to create a calibration curve. The total phenolic contents were calculated and expressed in mg
equivalent to gallic acid per g dry weight (mgGAE/gDW) [11].

Determination of total flavonoid contents

Total flavonoid contents (TFCs) were determined by colorimetric method using aluminium chloride (AICl5)
complexation reaction [12]. To eliminate the interference of chlorophylls, the extracts were partitioned with
n-hexane (1:1 v/v) until no color in the hexane layer could be observed. The extracts of 500 pL were then
transferred into the test tubes. The equal volume of methanolic solution of 2% AlICl; were added and mixed by
vortexing. After 15 min the absorbance was measured at 430 nm. Quercetin (0.005-0.04 mg/mL) was used to
create a calibration curve. The total flavonoids contents were calculated and expressed in mg equivalent to

quercetin per g dry material (mgQUE/g DW) [12].
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Tests of antioxidant activity

Antioxidant activity of the extracts were evaluated by 2,2- Diphenyl-1-picrylhydrazy (DPPH) and 2,2'-
Azino-bis (3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical scavenging assay [13-14]. In the DPPH radical
scavenging assay [13], the extracts of P. sarmentosum (40 L) were transferred to the 96-well plate. The 0.2
mM DPPH in MeOH (160 pIL) were added and mixed. After incubation at room temperature for 30 min in the
darkness, the absorbance was read at 530 nm by microplate reader. The extraction solvents were used as blank.
Trolox was used as a standard antioxidant. The percentage of DPPH radical scavenging activity (% Inhibition) was
calculated as equation:

%Inhibition = [A.~AJ/AJx 100
Where A. is the absorbance of control, while A is the adbsorbance of sample or standard antioxidant. The
percentages of DPPH inhibition of trolox were plotted against the concentrations. The antioxidant capacity of the
extracts were calculated from a regression and expressed in mg trolox equivalent antioxidant capacity per gram
dry material (mgTEAC/gDW).

In the 2,2'-Azino-bis (3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical scavenging assay [14], the
aqueous solution of ABTS (0.7 mM) was reacted with potassium persulfate (K,S,0, 2.45 mM) in the ratio of 1to 1 (v/v)
and left for 16 hr. The solution was then diluted with distilled water to the absorbance of 0.7-1.0 at 405 nm and used
as ABTS working solution. The extracts (20 LL) were transferred to the 96-well plate. Then the ABTS solution (180 LLL)
was added. The mixtures were mixed and incubated at room temperature in the darkness for 6 min. The absorbance
at 405 nm was read by using microplate reader. The extraction solvents were used as blanks, while trolox was used
as standard antioxidant. The percentage of ABTS radical scavenging activity or percentage of inhibition and the
antioxidant capacity of the extracts was calculated in the same manner as described in DPPH method.

Statistical analysis

The experiments were done in triplicate. The results were displayed in mean+S.D. Statistical analysis
was carried out using one-way ANOVA (SPSS 13.0 for window). Statistically significant difference was assessed

at P <0.05. The correlation analysis was performed by Pearson’s coefficient.

Results

Extraction of P. sarmentosum

The extraction yields of P. sarmentosum leaves were varied due to the drying method and extraction
solvents (Table 1). The percentage of extraction yields ranged from 8.63+0.81 to 30.68+0.20 % (w/w). In the
air-dried sample, the extraction yield reached the maxima when 70% EtOH was used as extraction solvent. The
yield percentage of extractions in descending order were 70% EtOH >50% EtOH >30% EtOH > water> 95%
EtOH. The freeze-dried sample provided the highest extraction yield when extracted with 30% EtOH. The yield
percentage of extractions in descending order were 30% EtOH>70% EtOH >50% EtOH >water> 95% EtOH.
Extraction with the mixture of EtOH and water ranged from 30 to 70% EtOH resulted in higher extraction yield

than extraction with pure solvent.
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Table 1 Yield of extraction, total phenolic contents (TPCs) and total flavonoid contents (TFCs) and antioxidant activity of

P. sarmentosum leaf extracts

Drying Extraction % vyields (w/w) TPC TFC DPPH ABTS
methods  solvents (mgGAE/gDW)  (mgQUE/gDW)  (mgTEAC/gDW)  (mgTEAC/gDW)
Air- H,0 15.16+0.26"®  5.86+0.06"  0.65+0.014*%“P  8.70+0.17 7.27+0.26"°
drying  30%EtOH 15.69+0.33*C 7.16+0.13®  0.83+0.01 13.65+0.53°  5.04+0.30°°
50%EtOH  16.38+0.17¢ 8.54+0.21° 0.98+0.01° 17.37+0.38¢ 11.42+0.995F
70%EtOH  30.68+0.20°  11.71+0.21° 1.14+0.01° 20.46+0.26° 15.32+0.28°

95%EtOH  12.12+0.03F 6.19+0.10" 0.63+0.044" 7.28+0.56" 6.17+0.39%¢H

Freeze-  H,0 14.9240.67°  8.02+0.30°  0.67+0.025"  9.76+0.89"  7.37+0.50%"
drying ~ B0%EtOH  28.64+0.20°  9.82+0.21F 0.81+0.07F 15.55+0.60°  12.51+0.94%
5O%EtOH  23.4241.20°  8.45+0.25° 1.04+0.05" 10.55+0.21F  10.37+0.75’

70%EtOH  25.99+1.38"  11.37+0.43° 0.67+0.09%"* 19.10+0.77" 13.21+1.02'
95%EtOH 8.63+0.87 5.25+0.28¢ 0.71+0.03"*t 2.55+0.55' 4.39+1.09°

Note The different letters in the same column indicate the significant difference (P<0.05).

Total phenolic contents (TPCs)

Total phenolic contents of P. sarmentosum Roxb. leaf extracts were determined by color reaction with
Follin Ciocalteu reagent and expressed in mg equivalent to gallic acid per g dry weight (mgGAE/gDW) (Table 1).
The TPCs of the extracts ranged from 5.25+0.28 to 11.71+£0.21 mgGAE/gDW. The TPC values of the extracts from
air-dried material were decreased from 70% EtOH > 50% EtOH > 30% EtOH > 95% EtOH> water. The TPC
values of the extracts from freeze-dried material were decreased from 70% EtOH > 30% EtOH > 50% EtOH >
water >95%. The maximum TPCs were detected in 70% EtOH extracts of plant materials obtained from both
drying methods. The level of TPCs in both extracts were not significantly different.

Total flavonoid contents (TFCs)

The total flavonoid contents of the P. sarmentosum leaf extracts were determined by mean of aluminium
chloride complexation. The TFCs were expressed in mg equivalent to quercetin per g dry weight (mgQUE/gDW).
The TFCs of the extracts were ranged from 0.63+0.04 to 1.14+0.01 mgQUE/gDW. The extracts contained high to
low flavonoid contents of air—dried material were in order from 70% EtOH >50% EtOH > 30% EtOH > water
>95% EtOH. In the extracts of freeze-dried material the total flavonoid contents were determined in descending
from 50% EtOH > 30% EtOH >95% EtOH> 70% EtOH >water.

Antioxidant activity

The antioxidant activity of P. sarmentosum leaf extracts were tested by DPPH and ABTS radical
scavenging assays using trolox as a standard antioxidant. The antioxidant capacity was expressed in mg trolox
equivalent antioxidant capacity per g dry weight (mgTEAC/gDW) (Table 1). In the DPPH assays, the antioxidant
activities of the extracts with different solvents were ranged from 2.55+0.05 to 24.46+0.26 mgTEAC/gDW.
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The DPPH antioxidant capacities of air-dried samples ranked from high to low were as follows: 70% EtOH > 50%

EtOH > 95% EtOH, 30% EtOH > water. The DPPH antioxidant capacities of freeze-dried samples ranked from
high to low were as follows: 70% EtOH > 30% EtOH> 50% EtOH > water> 95% EtOH. The antioxidant activity
tested by ABTS assays were ranged from 4.39+1.09 to 15.32+0.28 mgTEAC/gDW. The ability to scavenge the
ABTS radical of the extracts from air-dried material decreased from 70% EtOH > 50% EtOH > water > 30%
EtOH >95% EtOH. In freeze—dried material, the ABTS scavenging activity were reduced from 70% EtOH > 30%
EtOH > 50% EtOH > water >95% EtOH. In both air-dried and freeze-dried material, the 70% EtOH extract
showed the highest activity in both antioxidant assays.

Correlation analysis

The Pearson’s coefficients showed that the total phenolic contents was correlated with DPPH and ABTS

antioxidant activities. The DPPH antioxidant activity was correlated with ABTS antioxidant activity (Table 2).

Table 2 Correlation between total phenolic contents, total flavonoids contents and antioxidant activities

TPC TFC DPPH ABTS

TPC 1 - - -
TFC 0507 1 - -
DPPH 0.898* 0542 1 -
ABTS 0.916* 0590 0.844* 1

* Correlation is significant at the 0.01 level

Discussion and conclusion

P. sarmentosum Roxb. has been reported as a potential herbal medicine for chronic degenerative diseases
[3] due to its antioxidant property. The polyphenolic compounds such as phenolic acid and flavonoids were the
main anti-oxidative phytochemicals from natural sources [10]. Pre-treatment of plant material and extraction
process are crucial steps to obtain bioactive phytochemicals from herbal materials [18, 19].

The yields of extracts of the P. sarmentosum leaf were influenced by drying method and types of the extraction
solvents. Increasing solvent polarity resulted in increasing of extraction yield. In this study, the use of combined solvent,
aqueous-EtOH, improved the extraction yields. In the air dried material, the extraction yield was maximized by extraction
with 70% EtOH (30.68+0.20%) in the air-dried material and 30% EtOH in water (28.64+0.20%) followed by 70%
EtOH in water (25.99+1.38%) in the freeze—dried material. The yield of extraction decreased by 50% when extracted
with either pure solvents (water) or 95% EtOH. Do QD et al[15] reported that extraction of Limnophilia aromatica leaves
with 50% and 70% EtOH in water offered the higher yield than extraction with 100% EtOH and pure water [15]. Nurul
MAA et al[16] demonstrated that extraction of Convolvulus arvensis with 50% and 75% EtOH in water resulted in higher
extraction yields than extraction with EtOH and pure water [16]. These findings were in agreement with our study. Thus
it is suggested that the mixed solvent of EtOH and water in the ranged of 30-70% offered the high extraction vield.

The mixture of EtOH and water could improve the extraction of both water and EtOH soluble compounds [15,16].
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The amount of phenolic compounds recovered from plant material affected by the types of plants and

their active compounds as well as types of solvent employed in extraction [10]. Our results have illustrated that
the 70% EtOH allowed the highest recovery of total phenolic contents in both air-dried (11.71£0.21 mgGAE/gDW)
and freeze-dried (11.37+0.43 mgGAE/gDW) materials. These results agreed with previous studies, which showed
that extraction with the mixture of EtOH and water yielded high total phenolic contents. Turkmen et al [17]
illustrated that 50% and 80% EtOH extracts of black tea and mate tea contained higher polyphenol contents than
that of 100% EtOH [17]. Metrouth-Amir H. et al [18] demonstrated that 50% EtOH could recovered higher
polyphenol compounds from Matricaria pubescens than water and 100% EtOH [18]. However, polyphenolic
compounds may bind to plant matrix differently in plant species. Therefore, the optimum solvents to extract phenolic
compounds were varied upon plant species [10]. The drying process could affect the stability of the phytochemicals
in plant material. Thermal drying may degrade the polyphenols therefore the freeze-drying method is considerably
benefit to preserve polyphenol in the plant material [19]. In our study, we found that the total phenolic contents of
the 70% EtOH extracts in both air-dried and freeze-dried materials were not significantly different. Mediani A et
al [19] revealed that the air-dried Cosmos caudatus contained higher total phenolic contents than the freeze-dried
material. The author suggested that the slow drying process of air-drying method might stimulate the release of
polyphenols as defense compounds under stress condition. This resulted in the increase of total phenolic contents
and antioxidant activity. The study suggested that the effect of drying process on phytochemical components is
different in plant species [20]. The maximum total flavonoid contents were detected in 70% EtOH (1.14+0.01
mgQUE/gDW) and 50% EtOH (1.04+0.05 mgQUE/gDW) extracts of air-dried and freeze-dried materials
respectively. This result corresponded to Metrouth—Amir H. et al [18], where the EtOH-water mixture was more
suitable for flavonoid extraction. The effect of the drying methods on total flavonoids contents depends up on plant
species. In some cases, freeze-drying and air-drying result in non-significantly different in flavonoid level [21].

The DPPH and ABTS antioxidant activities of air-dried and freeze-dried materials were highest in 70%
EtOH extracts in harmony with the highest total phenolic contents in both extracts. The Pearson’s coefficients of
0.898 and 0.916 indicated the strong positive correlation between the total phenolic contents and the DPPH and
ABTS antioxidant respectively, while the total flavonoid contents were not significantly correlated (P<0.01).
Numbers of studies have proven the relationship of total phenolic contents and total flavonoids content to antioxidant
activity [17,18,22]. This displayed that in P. sarmentosum Roxb. polyphenolic compounds are the main antioxidants.
Nevertheless, it should be noted that the ABTS antioxidant activity of 70% EtOH of air-dried material (15.32+0.28
mgTEAC/gDW) was higher than that of 70% EtOH extract of freeze-dried material (13.21+1.02 mgTEAC/gDW).
This result may due the higher total flavonoid contents.

In conclusion this work has been demonstrated the effect of drying methods and extraction solvents on
total phenolic, total flavonoid contents and antioxidant activity of P. sarmentosum Roxb. In this case, the effect of
extraction solvent was more prominent than that of the drying methods, air-drying and freeze-drying. The 70%
EtOH in water was the most effective solvents among the test solvents to extract polyphenol and antioxidant

compounds from P. sarmentosum Roxb.
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Abstract

Neem (Azadirachta indica) is a medicinal plant found in Thailand. Young flowers and young leaves of
neem are commonly consumed as a vegetdble. Neem extract has various pharmacological actions, such as
immunomodulatory, chemoprevention, anti-inflammation, antioxidant, anti-hyperglycemic and lipidemic effects.
Neem also has a potential antihypertensive effect. This research aims to investigate in vivo effect of a neem
flower extract on blood pressure of hypertensive rats. The acute effect was studied by injection of the extract into
the vein of hypertensive rats. The blood pressure was measured directly via cannulation method, a technique in
which a cannula (a polyethylene tube) is placed inside the vessels. Moreover, the chronic effect was examined
by oral administration of the extract for 8 weeks in L-NAME induced hypertensive rats. For the acute effect, we
found the significantly dose-dependent reduction of blood pressure through injection of neem flower extract (20
and 40 mg/kg). The chronic oral administration of neem flower extract (500 mg/kg) for 8 weeks in L-NAME
induced hypertensive rats showed that the extract inhibited the hypertensive effect of L-NAME. After 8 weeks,
the systolic/diastolic blood pressure (SBP/DBP) of L-NAME plus extract-treated group was 118/86 mmHg, while
SBP/DBP of L-NAME induced hypertensive group was 140/104 mmHg. Thus, we concluded that the neem extract
could prevent the hypertension in the L-NAME hypertensive model.

Keywords: Neem flower extract, hypertensive rats, blood pressure
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ﬂuﬁm’gﬂu%@ﬁ%ﬂ normal saline W& heparin FenUivaamdnnuaILEianamily (femoral artery) TngUanevie
BndnuBensaiuianIaeduLssiuden (pressure transducer) Bonfuiaing o tisLUAuusesiuden
dudeyayromaiinuazuananaiiu blood pressure tracing #ineilUsunss LabScribe2 nesananianes

5. ASIATIEANHGR

mmﬁwmmgﬂme?ugﬁﬂ'qmﬁﬂ (Means) + v-ifn,ﬁ'mmummgm (SEM) #ayani1snaaed
WAsnfeuansuansnsssAaigansszndnanguuazatetungs Tnal¥adntunsiinseiliun student
T-test waz ANOVA #aaTusunss GraphPad Prism Tagsanuadtaannuansneed1efiTedfoyiiAf

*p-value<0.05 ay **p-value<0.01

=
HNRNTIFANKT

1. NARRUWAH (acute effect) ?I’Els‘lﬂ"liﬂﬁ/ﬂﬂﬂﬂﬂxLﬂﬂﬁi'ﬂﬂ’liﬂﬂﬂ’)’mﬁ/u‘[ﬂﬁﬂ?u‘l&h!ﬁ’mﬂﬁlui@ﬁmg\‘l

v
=

yfition L-NAME 2u1@ 50 mg/kgiday nn9tandinsiaiuuim 8 dani vintiaanamulafisfiniu
Tog mmmﬁﬂ@ﬁmﬁu’fmﬂu systolic blood pressure (SBP) winfiu 142+2 mmHg wag diastolic blood pressure
(DBP) i1l 10543 mmHg (n=5-6) ansimimyiimaainlifinnzanadulafings faa L-NAME (L-NAME
induced-hypertensive rat) #1ANE5E WUANEBRARIIATARBNAIAT 21477 20 WaY 40 mgkg Wnlunwmaan
Waaainliausulafinanaseteiioddgynieadd Tngaisadinnenazian auis 20 Las 40 mglkg
¥inIiA SBP amag 21.71% Was 32.21% UavA DBP anad 30.56% WAz 43.40% ANNANAL NaN9fe At
Tafinwlaeuutasronuasmdsdnaiasing 7ol SBPDBP dauuazndsinaasing o Taur

(i ij hypertension (HT)+Normal saline &@ normal saline Tumém’mﬁﬂ@ﬁqu yinaauaulafin
\Wasmulas Ap SBP/DBP fewdawiniy 143+3/101+5 mmHg uay SBP/DBP wasiawinfiu 145+3/100+5 mmHg

(i) NGN HT+Neem 20 mgkg RAFITANAABNALLAT 2H1A 20 mg/kg Tumgmwﬁu‘f@ﬁwqq N ANGT
Tafinanas Aa SBP/DBP Aaudewindy 152+5/108+5 mmHg WAy SBP/DBP MASAAaAadvnfiU 119£9/75+9 mmHg

(i) ngn HT+Neem 40 mg/kg Asnsaninnenazian 911m 40 mgkg Twngaausulafings vinldaas
sulafinanas Ao SBP/DBP feufiawinfy 149+3/106+4 mmHg WAz SBP/DBP MAYSARAaIWINAL 101£13/60+12

mmHg WRASFNATNT 1
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A) (B) D Before injection
160- 160- E=:] After injection
- * *
5 14041 3 140 r
T 120- € |
E 1004 E
& 80- @
L 60- 2
© L
404 7]
>, i
@ 204 o

Hypertension (HT)  HT HT HT
+ Normal + Neem + Neem + Normal + Neem + Neem
saline 20 myg/kg 40 mg/kg saline 20 mag/kg 40 mg/kg

AH 1 nsiladin (A) systolic blood pressure wag (B) diastolic blood pressure Az asuunsunandie
Snansananenazian 1A 20 WAz 40 mg/kg NRADAREAM WryAHAKlaRngs (hypertensive rats) lag
before injection 78 mwﬁuT@ﬁmﬂmmémwﬁuT@ﬁmqm@uﬁﬂmﬁ WA after injection #f mmﬁu‘[@ﬁmmmﬁ
mwﬁﬂ@ﬁmqmﬁqﬁmmﬁ m‘%ﬂuLﬁﬂumwLmﬂm’fmﬂmﬂ'f]Lﬂfﬂ"mjMﬂfmsfumjmijwﬁﬂuq‘immﬁmeﬁqﬁm

813 Fnuddif student T-test WaRIANLEIW meanstSEM (n=4-5), *p<0.05

1:9/ 4ﬂl 3 o/ U o/ % o/ o/ a =1 = o/ U 1 a
HBENIINK LHBVINTTIAAIBFATINTG Lmuﬂmmﬁfﬁum‘#mmmuTwwga WRHUWNELNWIZNINNEURA

ANTUATARIRARITNUINFITRAANAT NV AN AUl afisnUAsnuLas FenIng 2

D Before injection

After injection
400-

3504
3004

[
g

2004

g

1004

Heart rate (beats/min)

(4]
(=]
1

0

Hypertension (HT) HT HT
+ Normal + Neem + Neem
saline 20 mg/kg 40 mg/kg

I
A A

AR 2 FRTnsiueewiale (heart rate) Hedaasainnanazian 2u1m 20 WAz 40 mgkg NNARDAESA
Anlugaanusiulafings g before injection An snisidnaninlazsmyanuiulaingineniinas uay
after injection A Fngintainresinlarsyrasiilafingmasinans Wisuieuaruuansresdnede
gp9ne ungussndnenoudnansuaznasdingns faeafid student T-test uanaanfin meanstSEM (n=4-5),

*p<0.05
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2. NSzEH17 (chronic effect) 2913 iAnanAzIATAan1sanAdTNaNlaingsTunyd
= °o B9 o a 2
wiligasirlianuaulafingefiaeans L-NAME
ATARBIHANEINANITAENLU A PBIANNGT AR RS89 (chronic effect) Tumgﬁffﬁ%’ummﬁm
ABNATAMEBLIAAANAKIaRanWUN Wiwszeziaan 8 AU Usingua Al () iunguaaua (negative
control) 7 A5 UNTsTBManIziIn AW s nTuUEHm 1 mikg BewinfulBannaesasaiangudu q
vy H50 wudninanbifinainiaandulafismy danudas Tnelefuganistamiinanludlansid 8
¥inliAn SBP/DBP winfiu 122+2/85+2 mmHg (n=6) (i) ynga hypertension (HT) T#5uN151faw L-NAME 2w

50 mg/kg uazanFasnistantinau wudulefuganisteuludiaii 8 vinTiacusulaimfngudn

v
=

SBP/DBP L7111 14043/104+2 mmHg kansdn L-NAME Snaliinorasulasinlunyngs HT 1dinduuay
deuBauisuaauiilafinaesmyngs HT fungs control wudnfmnnuansnsivatnsfiieddgmmeain
SBP & p-value=0.0042 waz DBP § p-value<0.0001 (n=6) (ii) ngn HT+neem unyliisuniation L-NAME
50 mglkg AMHANERITRAIAABNALLANYWIA 500 mg/kg WUdﬁLﬁ@éju’sjﬂﬂ"l‘jﬂ@uTuﬁﬂ@m‘ﬁﬁ 8 vilinaumu
Tafaldiasuudas natafe ssaianenasatfosiuauiulafnfiiisduannismieasnaeesis
L-NAME Gaginpanssilafingonsnghirasnd fia SBP/DBP il 118+2/86+2 mmHg uamvinasaianen
azianflgvisiiasiuniazanuiilaings uaziilenfouifieunuiilafinaesmyngs HT fungs HT+neem
wudri A NLanF1Iiuat RNy aAY19aEE SBP & p-value=0.0012 way DBP § p-value=0.001 (n=6)
medqmﬁﬂﬁmmﬂmmﬁw@ﬁmﬁuqummﬁﬂ@ﬁmqq WA (iv) Ngs HT+captopril nylAsunsdon
L-NAME 50 mg/kg AMHATEEIRAAIINAUNIATIIN captopril 2U1@ 20 mglkg %ﬁ’mﬂgj?uﬂzﬁu angiotensin—
converting enzyme (ACE) inhibitor (mg‘um@mmwﬁuTﬂﬁmeﬁmaﬁmmaﬁwmwmL@ufsmi ACE ﬁﬁ’??ﬁﬁﬂﬂm
LABANAFI) wquLﬁ@ﬁyuzgmmﬁﬂ@u?uﬁ’ﬂmﬁﬁ 8 #11 captopril yinldmanusulafinliiasuulas naafe
ANsUlafic SBPIDBP Yinfiu 122+4/87+5 mmHg was9d181 captopril ANadUSINaDIaNS L-NAME
il aanusulafinla Lﬁmfﬂ?mmuﬁmﬂ%ﬂuLﬁﬁummé’ﬂ@ﬁmmmm@ju HT AungH HT+captopril wudniAana
upnsi et RIATYN9adi®l SBP 8 p-value=0.0019 way DBP # p-value<0.0217 (n=6) Fariu ansafamen

FAAUATINAAAYINAY captopri] Anadugispnilafingsbomdimtanihtifnnzansmdaiaga i denmi 3

E
C

180+
160+
1404
120
100+
80
60
40+
20

Systolic blood pressure
(mmHg)
Diastolic blood pressure
(mmHg)

ATNT 3 WaszEze19 (chronic effect) 2B9N19aAIAABNEZLAT (500 mg/kg) LWASYTRAAITHAN captopril (20
mgrkg) tiafaunislan wiK 8 §UA danisanmusulaia (A) systolic blood pressure WaZ (B) diastolic

blood pressure ng}ﬁmﬁmﬂﬁﬁmmﬁﬁ@ﬁmga (hypertension) Aaeia19 L-NAME
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F9TiuATNFUNR

nuaMATeAnugrs anansiulainrasasainenazian udniaaewmiyLan aenilg wistor
Afauilafnindifesiunyed nudiaeatprenazsaasnsaanasiilainlmguaigninzanei
Tafinga(# arnnnsnenaresasarinnenaznn myensmdafingslnamianinyaanuduna s s
Tafingediagana L-NAME #ifiu NOS inhibitor vinWinasaideanasuazansilafinindy foiu detfauans
L-NAME 23410 50 mgkg/day nstnfissiafiuuin 8 duansf nydeiiaansiuladin SBP/DBP ANTwiniy
1421103 mmHg Faifiunnazmanudulafingede hypertension stage | (> 140/90 mmHg) e nsiuliiansadanan
aunnlngnssfnentsdanmasndandilyifinneaaddaingeionan vinlimnaslafranadieing
SUNAW nanaRe SBPDBP anavide 119/75 mmHg (Hedaa1sainnanazian 20 mgkg) WATAARIIAAS
101/60 mmHg (Eednaaaianenaza2wIn 40 mmHg) WazanIafanenazna Wilnasesnsn1sdiueinla
AINNANITARBIRINING 1 ua 2 uaaeliifudaiaudiasadananazianfinasnnanudilafialumyid
amzannsulafings ansainaenaziadsannsavinianuiilainanasaueglutasnanduladan@ i
Fvagrmidnansarinaziangasanannsilainga

penazaiinfiempinsifeminniissm Gwinmmeseunnadiiufsessssainnenazan e
Ta Kupradinun, P uazans (2010) Binupansifisfuiderioumsadanenazimbng wim 90 4u Tnsmnanasans
ﬂﬁ’mﬂﬂﬂmmﬁﬁﬁﬁwmﬂm%f!wf‘iq (LDg) HAngandn 12 gkg BW LL@:Taqummﬁmz‘i'ﬁw,mmww«gﬂ%ﬁwm"ﬂm
B¥enzeing 7 1w anes vale Uan 6y Tn fugen nszwnzemng anld neswnztiaanas Wns §Adeaeinuntung
yovmaaianeanazflotaursainaanazian aun 500 mgkg stnlusyimileain A aniazaasy
Tafimgedingans L-NAME Usngdnnnstiansaiananazin auim 500 mgkg nndn Wnszaziaaiuimu
8 fuai sssatfasiunaiinniazamsidlafingsli Sanudmmnguiihh L-NAME nSesdumsadanenazian
dawaliarndulafin st undonsuguacindulafin i asogifinnd (Jszuno 118/86 mmHg)
Fafeuwiniurmnguaith L-NAME wianiusnanmsddafinuinsgu captoprl (20 mgkg) AIHIEAAILIANATH
fuladintinsat fulnd (szunos 122187 mmHg) Sufiutinseesmaidafiminfidudeatunasilainosony
tungunyaosdulafinunAflianiziindu (Wsznno 122/85 mmg) tuaassiinynguaaudnlafing
Aliannz L-NAME ifinszezioamiy 8 @l arwmilafisfisdsusnnausinnzaasdilalings (Wszanm
140104 mmHg) FeaguFdnansarinaenazsmndasiumafianzanusiulafinge flauminfuananausiulain
wwg M vidanaRnvisAemastananazmeamuRnmsslafio

ABNELAN (e ﬁmﬁwﬁmw%?umju phenolic compounds LLag flavonoids TAWA rutin ua quercetin "3!\1 i
anaTigis finsanaBaey (antioxidants) (Chaisawangwong W & Gritsanaporm W, 2009) uazifinanadndyiianianan
prusiulafin(F Tngnalnassansatinnanaziansenisannusulainbongitendulbyieadeniunanes
mmﬁ’m"fmnmﬁﬁmﬁﬁ’]ﬁiﬁuﬂﬁjm flavonoids LazyinivanAdeATtLeneINnsEsnaiinnsAaneda (Khosla, et dl.
2002) Fsaanatinufnmmeemasndendaaanas uaziniardulafinanasdinefige uazainua
nanAResasiATER linunaAsuamesssaianenazasednnaduasinle fuduilFdasadanen
azayinlipasilafinanasiiassnnalmeseesdanenazmivinlinaendennaieda asnalafomu nalni

Redesiugriussansarianenasniisisenisananuiilaisiddemfensinuselluewan
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fAnfnssNUsznae

msAnEgVsIIEsainnenaziasian Nt lafia wygusniiiinazaaudulaings d15elHdae

o o

ArnsslarasaniziATaynviou Aidugsanideis TassnaadedEsunuaioayuannunidnedangian
WAT ANNINIMUATIYNTTHNNTATUNIIRA (7%.) IUUHWANLSET 2559

upNANAFATI9IBUAD ADLANEIANTRSAITUNNE NI NP FENTI UAZADILANYIFTTRS
ATUNTE aAvENdEsens TiiANeATzAunsieEaile uaraaniitun1TAde TeuRMNDILEMNS
snAdauazsziunMnMNISAnEn dmsuiayaundenidde nesads mtifianemansaiuns@singn
fitnssunsmuazaaniunsiiade

ﬁfmﬁmugm fipn 171901 AT9UATY uazReuTaaeIYinu AlianaTua uazdndlanaen

N9
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A study of fungi, yeast in invasive bird's droppings at Naresuan University
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Abstract

Naresuan University was suffered from bird feces, accumulated around many areas. They might be
affected on making annoy, and also raised health concerns of humans, because they might be containing some
pathogenic microorganisms. The aim of this study was to determine fungi and suspected Cryptococcus neoformans
yeasts isolated from feces of four bird species (Rock pigeon, Red collared dove, Sparrow and White-vented myna)
found in the university. Forty-two samples were cultivated on SDA for yeast and 5 samples from one bird species
grown on DRBC for fungi isolation. A total of 143 fungal isolates were identified by morphology to 9 genus such
as Aspergillus spp., Penicillium spp., and Curvularia spp and 6 species e.q. Aspergillus parasiticus Speare,
Penicillum corylophilum Dierckx, and Curvularia pallescens Boedijn etc. One yeast isolated from Rock pigeon feces
identified by biochemical test and molecular technique was Cryptococcus neoformans. Most fungal isolates were
found in generally environmental habitat. One yeast isolate could be cause to human diseases who are immune
deficiency. This research could provide an information for preventing the manure of invasive birds in construction

and area sites in the University.
Keywords: Invasive bird's dropping, Fungi, yeast
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Wedudawasdaagtsyaunudaggru guifiudasttsyaunynineidnes 59 49491 20 et
WANIANEIEARTaTUUATIEY uasAUAY8E 199NN ATINUYAUNREANT 1IN 42 90 aueniadad
a g o o 1 dl o v a va @ o/ 1 vy
Tnaaniznnsnsaavndas C. neoformans sindiaagneii FanAnuntufiesfisinns Tunisifiusaetneas tiden
avaadnyaunfidneavan Banilaugemanafindufen Susefivazinnislinuin synfeemiininewsiy
P=] & A < o y | v o 'y a A o & o ! ' & o ' o
waraangeilaynassiaidunslasiuandsdiens Fsudedwideniiudeegn (srdaiudinednesi
nsthufindeyanisnienindiuaningu gomgf vesanuwiiuszndnafiu wazdnAnaasiiunsn-snseas
setaluiesfifinns WiHuanmansusn@euunfiGe uariiadanienenimdiausing q lumadianenssd)
4 a a k- a wva
mﬂmmfﬁ‘aqauwsiﬁuwmﬂgummi
Fasangr9yaunlaluansazas 0.1% peptone water na I Ldinfiu defialiUsznns 15 unil
Wna1saraefilFlUinn15dee uazmazidsslnen1ginay (spread) Ta11871179 Dichloran Rose Bengal
Chloramphenicol Agar (DRBC) 1infigoungil 30 ssrninaides dmiuueni@ios uazdaduan@slagimiziaes
UNBM13 Sabouraud dextrose agar (SDA) Unfigeungfl 37 ssrnaiea unan 3-5 4 asaariudmuauuas
@onlalafitnqduadiunnanstiusvinnsuaniie W Hdeu3gns wiafusaedadeudqns Inedesniu
T3 Potato dextrose agar (PDA) Wial#Tunisinunanyaenedugiinen uandedadifuluenis SDA
figoumini 4 ssrrades dmsuliAnuananTEinBuedt uazmefansluanasialy
ABN199A9UUNLIED1 INn1TANEIRAIEATLUE1 (Macroscopic study) taaRnundnuoislalailideasn
a3y UnaUDINT MeanEizaasRtinlalad Areadnly Rvesausd udatuiinnadaanings 910
ﬁﬂﬂﬁﬁﬂmﬁﬂwmﬂmm%wLé”msfﬂmeﬂ@%mﬂ?ﬁﬂﬁmf«g@mmﬁ (Microscopic study) AasinARiA

Aramnziaeadulaunalad (slide culture technique)
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ABN199ASUNNEAF C. neoformans BB EAAUSANTT LN AN TWNIZIREIUNEINIS SDA Winaan

q

5 Pufigoingl 37 eriraBaa n9999n13a579 capsule nelindasganasmi Tnasinandiangiand Nigrosin
NAFBUNISISEYUNBIMITIUNE Tagsin OB AANUNNZIAE9UNRNNS Caffeic acid agar W& Urea agar base
#9383 streak plate UafigoungR 37 asrsalfea 3-5 4 ilagaaussnsalunisaiguazn1sasig
wnleddasanmamagay Sudunantadndsuundadfsmaiiansluiana Tasidasdnedadfasaunlgala
HWINEEAA UaZiRaFH10s DNA fiaeiga KOD FX Neo 3891319 TOYOBO uazifisnn/aanas DNA iffmsnelsy
A71 265 DNA 31904 D1/D2 faeiaaes nadusloinaad (thermocycler 138 PCR machine) Tae % Twsined NLT
(GCATATCAATAAGCGGAGGAAAAG) UAE NL4 (GGTCCGTGTTTCAAGACGG) A999aa1l DNA 7ilHTagAgoznnTaa
wadianlnslndda (leududad ¢ neoformanns Afiudamauguuan waznIdfuUaIDIfIEnLe

FaeLpEe9 DNA sequencing tedal¥iu3Em Macrogen Ussmanama

NANISANET

9INNI9ANTITUALAUAIDEYAUNYNTNTI 4 30A Ae unRIIL Wl (W wnnszasn wasuniaes
VNDU FINBIANTFATTR ] TWHMIANENRBULIAT WUIUNFIBARBIUNYNTNTN 4 28n N9zanasiaatiin
NMNANYNRY UNTIRNT9NT2INAIDLRNFRININTIGAINNLIIARITIINLYINA 42 97 AB WARTILNY 15 90

. 4 y LA 4 -
uwazuAseyannadu q [Fun wnia W wnidesrfingy 10 90 wazuNnIzann 7 9a lagqafinunniisuaiy

a o o/ o o/ J = = =3 = ! o/ °
BITHENRAND ISR ANEYRAMHUINBIANTEBTENYNAN WA (NuAzHNNTzaan WuRunasandeyin
o a ' 2 Yy o ! £ @) A ' v @ ' ' o v v
Fouazfinnsnneyafia(3valy douunideanewduuniiegsoamudungulvaarendainizueunnduli

! ¥ < ' [ ¥y ¥ o/
uavaResasiupeudn uazdrayaiivsmausnnanalgduliande
¥

NSAALENURLIAIIUUNLTDTT

ANFIBENLAUNY3NYS 4 98l 7 Az 5 FrednefisnusnuasFnuniin@es el sansadauenize
sidanualalatiunnsneiuli 143 Taloian Tnadudandefiuanlfenyauniisny 27 Talaan unwi
21 Talsian unnszaan 83 lalaan uarunides 12 lalsian Wefnualneds macroscopic way microscopic study
Fpaunn@asnanyaunang  Hluseiuaia 10 35 Hun@eshdsia Aspergilus spp. 63 Talawamn, Penicilium spp.
22 Tale Va1, Curvularia spp. 19 Tala LAY, Fusarium spp. 10 Tals Va1, Mucor spp. 5 laleian , Trichoderma spp.
3 {algian, Rhizopus spp. 2 Tale Lav1, Phialophora spp., Pythium spp. WaY Cephaliophora spp.2HARY 1 {alwan a1u19a
FaguunlFuseiuatidd 6 aU8d (Hud Penicilum corylophilum Dierckx 9 Toly Va1, Asperqgillus parasiticus Speare
3 Taloian, Mucor microspores 2 Talzan, Cunvularia pallescens Boedijn, Curvularria lunata Boedin, Cephaliophora tropica
Thaxter ainaz 1 (alman uanenildenu@esntungs mycela steria fls 55 lalman wasniudefiadrafies

diileednafien Binumsassauasuuuliondume (asexud spore) fiameia@asniinubaaunuamsionnd 1
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Penicillium

Aspergillus

A 1 dnagwlalaiisuazanyoraasiindesqanssmi (40x) fwuluyann

Penicillium spp. (N, 2) WAz Aspergillus spp. (A, 3)

mafnen@es uyawnyngndaindaedreyauniifiulugasggunil wud@esiifeaumnnfigadun
51 luasTa Aspergillus spp.389aINTRE Penicilium spp. WaY Curvularia spp. SNHATAL Fastnanfiamdud e

ANNTONLBAE AN ETING RO 17 aailuRN uLaTRINanWTR9T WReaiuNTRNENY8eganTT uaz

a

AgWE [7] Fi9nenudngnfiwunnn din [un Aspergillus wae Penicilium v uﬂﬂmﬂﬁﬁqmmﬁawﬂug@uﬂﬁum

[
a

dll ¥ ! ! J /:ﬂl ¥ a v Al 43’ ada g a H
B o 0 i Ty aunuiougu uazunueu (8] ilesenizasansaed oy AR winiififiaanstu fgomgleg

Tuting 25-30 svrnaides Tagsuouuaz@inseiiasnegfiuen Fannyaunyngnusiazeilauand@dannsned 1

A15197 1 @eniidndunn [fuyaunyngnis 4 iin

?fﬁﬂ?l’ﬂ\‘il,%’ﬂ WANTIU %ﬂL‘ZﬂT‘N UunnITIBN uﬂtgﬂﬂﬂx‘l@%
Asperqillus spp. 12 5 44 2
Asperqillus parasiticus Speare - 1 2 -
Penicillium spp. 3 5 13 1
Penicillium corylophilum Dierckx - 4 5 -
Phialophora spp. - - - 1
Mucor spp. 1 1 3
Mucor microspores - - 1 1
Fusarium spp. 4 4 - 2
Curvularia spp. 6 - il 2
Curvularia pallescens Boedijn 1 - - -
Curvularia lunata Boedijn - 1 - -
Cephaliophora tropica Thaxter - 1 - -
Trichoderma spp. - - 3 -
Pythium spp. - - 1 -
Rhizopus spp. - - 2 -
TIH 27 21 83 12
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mMafALEnuRE AT IUNN T B Ead

?uﬂﬂﬁLﬁuﬁ'mﬂ"NHﬂuﬂqﬂ‘gﬂﬁgd 4 ¥ln arnerArsanmisag 7 TusmAnendediuan 42 faet
WousnuazasamBadlneaniziasd ¢ neoformans THannyaunRal 15 dantng yauneln 10 daatng
HAUNNTTIDN 7 FIBEn UALHaUNIBE 10 frate $191N9E18nNsANENTINIUN WUdUAYSTsHINFATING
L%yﬂﬁﬂﬁﬁﬁmﬁmnﬁqmgﬁmjﬂﬁﬁlf‘iﬂﬂ@hq o Tunl yaunfiany gaunien gaunwedven uasyaln i (9]

N@ﬂ’ﬁLLEIﬂL%ﬂgﬂﬁﬁ@ﬂﬂﬁ']ﬂii"mH@uﬂ‘i.qlﬂ‘gﬂTﬁ@ﬂ&ﬁ 440 Taloian fiariwngiandioa @ Nigrosin 1iag
Armaaniinnsassualgs [Hdeifdnuozadianiasiouatga 8 Taluan Tneiindadfueniéann
yaunnszaan 4 (alwian (BA7, BX14, BR9, BRn14) wnian (W 1 lelxian (FKn10) wn@isnu 2 Taleian (PPs,

PV1) uazsnides 1 talaan (Wn7) daasdnslalaiide wavnisasng WALITAUAASASNING 2

PP8

it 2 anwoslalafifadiunaiueng SDA uaznsadneunlgazee@es CN (n, 2) uaz PP8 (A, 1)

Lﬁz@wmﬂﬂum‘m%iyﬂmﬁﬂﬁﬁgd 8 Tolmanumuanng caffeic acid agar WaY urea agar base WL Badilaluan
PP8 AnunaLas ey Wasndlalailiiudinmaniunenmis coffeic add agor 18 dipsanni@adinisasnaiomnlesd
phenol oxidase waziledsadeluamng urea agar base wuL%yﬂmmiaw%fyLtﬂzﬂ%qqmufmi urease T¥ (iaeann
fAnnswasuiemisentmdaudury vnnimeasuduiunanisdadsunndadfasmaianluana
wudndastynlalmaniiidandnauan DNA ogflugas 600 bp FufiuBnaiieaiiuuay DNA 28sde C. negormanns
(CN ; ARAILIANLIAN) fanndl 3 Fadleningeting DNA 7HEa9LEE Macrogen 1Uszwisinnma iievin DNA sequendng
uazifietans DNA 7ilHFUgIntiaya NCBI ilansaaaourianasdas wudnansnsadneauund o Hanedi 2
anuBad lalgian Bxi4 uaz BA7 (auft 2 uay 3 Tunndt 3) Tdanunsnifinydann DNA wdansaaaaulH
FepznilsmandidnlnsdgalFUszneutuannamaeaseunswayyuseanaaes Winafi sinsangas o

ﬁlﬂuﬁqmmumﬂ F9{3i¥i1 DNA sequencing
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AT 3 Wan199m999 DNA TasAsavnilsaaasian s inaas

M #a Marker 1. CN (fiRAquAnuan) 2. Bx14 3.BA7  4.FKn10
5. BRn9 6. BRn14 7. WT7 8. PP8 9. PV1
Aat 2 nannsdunfndadiaamafiansliiana
SHA L%@ Total Query E value Ident Accession
score cover
CN Cryptococcus neoformans culture- 1029 100% 0.0 100%  KY107225.1
collection CBS:10496
FKN10  Trichosporon asahii isolate XS3 1025 100% 0.0 100%  KYO00088.1
BRNO  Pichia kudriavzevii isolate DE3 969 100% 0.0 99% KY296068.1
BRN14  Candida tropicalis strain CMC_1953 1027 100% 0.0 100%  MF767877.1
WT7 Trichosporon asahii isolate XS3 1025 100% 0.0 100%  KYO00088.1
PP8 Cryptococcus neoformans isolate VN- 1029 100% 0.0 100%  MF593935.1
N426
PV1 Trichosporon asahii strain A-76 554 93% 1e-153 86% KX806575.1
F9190iuaTNFUNS

annmsRnEneinues@as tuyannyninane lumanendemseasFud wnftsu sl wnnszesn

wazUNBYY aansauenides (s 143 lalsian dadunnliszduaia 10 avda (Fun Aspergilus spp.. Penicilium

spp., Phialophora spp., Mucor spp., Fusarium spp., Curvularia spp., Trichoderma spp., Pythium spp. Rhizopus spp. Wag

Cephaliophora spp. WassAURTIZA (4 6 alidd (Fun Aspergilus parasiticus Speare, Penicillum corylophilum Dierckx,

Mucor microspores, Curvularia pallescens Boedijn, Curvularria lunata Boedijn, Cephaliophora tropica Thaxter Tog L%qu

finusnniigafie Aspergilus spp. YBNaIHNAD Penicilium spp. @asAwenlidaive)iwdesiisnunsonulfins

s99uB1AN1 [ dnlddalanduaLifsneniIsuiugy uazannanisiaaeudad wudn (Fdas (o lsanii i

mmﬁmmumﬁqmﬁmemmﬁﬂmﬂumq@mﬁ@uﬁ’m%@ C. neoformanns 1 lalsian Fedediad (olaan PPS

ilavannyannii Eunsinenessd [HannnsifiudaedayauniifinsaneyaseaniBamuainsaand A6

MaguASIEIAINEED1R YT ety anniionafinansiin insuzi i Seintinnsfnunadei biswnen
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https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102643655
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102643655
https://www.ncbi.nlm.nih.gov/nucleotide/1102643655?report=genbank&log$=nucltop&blast_rank=3&RID=XSJ8HK1C015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1202132865
https://www.ncbi.nlm.nih.gov/nucleotide/1202132865?report=genbank&log$=nucltop&blast_rank=1&RID=XF3P8XXH014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1240212752
https://www.ncbi.nlm.nih.gov/nucleotide/1240212752?report=genbank&log$=nucltop&blast_rank=1&RID=XF4C2S13015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1236899971
https://www.ncbi.nlm.nih.gov/nucleotide/1236899971?report=genbank&log$=nucltop&blast_rank=1&RID=XF4SY0XJ014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1202132865
https://www.ncbi.nlm.nih.gov/nucleotide/1202132865?report=genbank&log$=nucltop&blast_rank=1&RID=XF4XJY9M014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1227482706
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1227482706
https://www.ncbi.nlm.nih.gov/nucleotide/1227482706?report=genbank&log$=nucltop&blast_rank=1&RID=XF52T58C015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1063302510
https://www.ncbi.nlm.nih.gov/nucleotide/1063302510?report=genbank&log$=nucltop&blast_rank=1&RID=XF5AC432014
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TunisAnunadetuaded wuidesanyaunyngnitanadaliiinlantuayud (s 1 Aspergilus spp.
dudwdonsslana Tnefilaniulsadamjinduinuna wislFsualsseesdodinulnensmnenamnisla
dndadifladnduunuiad 1 Talman fimdleu ¢ neoformans Taenfusinednaiuenlianyannfisn Seuaneem

narnuaanlne inud i Tnwud s aneig i iy aunfisTugientiu (10, 1] C. neoformans WinS adiad flan

o g

Auinguuuliendamalagnisuanmie (buddng) wuliTussswenflasanizuyaun uasinfidwdewyaun

]

) ~ - & v & 4 A A d"E . v o Q'/T a
WU WALYT WANTIU RBAMNERYN WWUAK LﬂuL%@VIVIuW'TuN@"IﬂQV\@"Iﬂﬂ ua\?LLQVIﬂﬂNLLﬂg‘WU\E@V]q N HARNY

]
o '

aeing Twlsamanaaneingfinelsafie C. neoformans var. neoformans @eazandialunannamnsuazan (&un

]
¥ v <

P ' = a =1 o T 9 GE o g o "f P 1 & o o &
denndeysesnuiAverafli@eiieansndien eudulsalfinasnalaiu@adnly drsumaudusfiazidnds
pan(UlH uifiifaanAnnfivasgisnenie Tsaaunsaunsnszanaliedeanzsne o [ [12] feinudenass
natiasin uazsriinsazanasyaunlngenzanindyanadin(Ulem Seezilanmalisudags Sefias
vandeslanafiazifsude uasmiuguadnenanmssaiiuarfewndenliasnsnyaun uazllasiunisdin

BIRELAYNNIAZANYDIYAUN FVguagenIws e udussegiaue

fAnfnssNuUsznae

PBVBUAMNATAINYI A8 IA T aTTUaNWWI18 [FiUszanT 2559 d1mTUn19349e 2aUAMUINET

o

ana3nl w1Asy weaaRinen Agly uasuieanagnian Aasenued AR HAsY 1aUATNIATYN

q

98TAMEUAZUSRRINENHANENATWEANS TITiANeATIE eI RN TnNSYiNASe

9 9

L BNANSA19EY

1. Lim HC, Sodhi NS, Brook BW, Soh MCK. Undesirable aliens: factors determining the distribution of three invasive
bird species in Singgapore. Journal of Tropical Ecology. 2003; 19(6): 685-695.

2. Peh KSH. Invasive species in Southeast Asia: the knowledge so far. Biodivers Conserv. 2010; 19: 1083-1099.

v oo
¢ o/ A

3. W3304N3 BxAnen. Wesnrnalsaluen. (2535, AuASIT 1. nqawme: U3 @15H9aTM 911,

4. URWNS YpsBuns. MansaeiteseindulsnfindinsuuugnaniugiosgRAntiuunngss. a1sansmaile

9

Asunndigealna. 2555; 45(3): 1-9.

5. $uennise ARaTHNA ey 5139 o809, NIMIIaNIEBan Cryptococcus neoformans INYAUN anelu
VBN ANENABa a5, 13ansanemansuazvalulal inndnenduguasnnsnil. 2554; 13(4):
14-21

6. Ananunl A5¥RWY uaz nAdng S lyeeE. S1eemnnsade: Tassednaedsaneasniuaaduiies
WAV NRLWTAIT. ATTANENFNERS. HMANENRLWLTAIT. 2556. 1-33.

7. qanan Tnem, e slug, Swus dssgan, @AR Ynezdasl ananainvaneresdiaanuau s uaziy

o '

aeldudaslgnanguinaniin Samdaniganys. 1Bna13n15U52gHN1939IN15999NNN N8 A e

U

v
o A

WNEATAEAS ATIN 37. NNAINLIABINEATANEAT. NTINNHMINAT: 2542, Ti1 211-216.

Proceedings

26



10.

11.

12.

o] © Yoo I’HAYAO RESEARCH
— CONFERENCE

Andian 5100y uay Useii FaguA. S19INUNHNUBMLAZHNLEN. MnTanTATNTLN (. 2545; 4(1): 53-61.
Alaris wnsdmue uaz 29361 fougnanaina. rleduazgatnaaslanta. 2541 Auiadsdl 1. nqammne:
DNYTENE.

Keerativasee S, Takarn P, Sanwong K, Tharavichitkul P, Sriburee P. Isolation of Cryptococcus neoformans from
avian droppings in Chiang Mai from December 2005 to May 2006. Chiang Mai Medical Journal, 2008; 47(4):
149-54.

Khosravi AR. Isolation of Cryptococcus neoformans from pigeon (Coumba livia) droppings in northern Iran.
Mycopathologia. 1997; 139: 93-95.

v
o

Wiy aadauaN. e1EasInITung. 2540, ANAST 1. ngewwy: 7.0, Wawsw Jad husas,

Proceedings

27



)] = 1B PHAYAO RESEARCH
— CONFERENCE

qw%él"mtmﬂﬁt%ﬂm@eﬂﬁiﬂﬁﬂwﬂﬁu Eryngium foetidum W&z Apium graveolens

Antibacterial activities of Eryngium foetidum and Apium graveolens crude extracts

a 3% 2 1 S ¢ o/ 1%
WIEN GIPIU LR ﬁ‘iﬂ"liy@u NUWAN

Nawiya Tatib " ond Sirkam Sanpa™
UNAneia

smiAdeifiqausraffeAnunlsavanmnnadinuuei Barssindnsauasdusnetinadiudnnaeig
N L%@Vlﬂﬂ@u; Escherichia coli, Bacillus cereus, Shigella sp., Bacillus subtilis, Proteus vulgaris, Staphylococcus epidermidis,
Staphylococcus aureus, Salmonella sp., Pseudomonas aeruginosa, Vibrio cholerae Wae Vibrio parahaemolyticus Tma s
Yinazangliun 95% VNUPALAZIN ¥neveaeL U Ananwnnas s B e e BedaeAnnng disc diffusion, agar
well diffusion W&z microdilution NANINARBLWLAN 35N13 disc diffusion Wa=ABn13 agar well diffusion Hawirzeslasula
faugl 7.00 - 19.83 AT UL 6.83 - 13.00 AaAWIT AHAWT Ssaaarinbinamadiudinassyggasiade
V. cholerae Wae V. parahaemolyticus ﬂ'f]m’mL%u%u@?ﬂqmﬁfuﬂqﬁﬁuéy’u%yﬂ (MIC) memLﬁu%uﬁqqﬁumi?ﬁﬁy@
(MBC) fifnatiazning 0.49 f9 250 mgimi uaz 0.49 &9 > 250 mg/ml pxandy TnenanianasaLAZsHE i
aaafmrasindHsasusefiad ndaadavinaransionueafidaravanmlunasudadauunai 3o ligendn

NTFAAAIEUN

AEATY: AIENAENHNS, qw‘%ﬁm@y@umﬁfﬂ, Rymsz)anna, T, AnENSs
Abstract

The aim of the present study was to assess the antibacterial activity of Eryngium foetidum and Apium
graveolens extracts against tested bacteria; Escherichia coli, Bacillus cereus, Shigella sp., Bacillus subtilis, Proteus
vulgaris, Staphylococcus epidermidis, Staphylococcus aureus, Salmonella sp., Pseudomonas aeruginosa, Vibrio
cholerae and Vibrio parahaemolyticus. For this purpose, extract of plants were obtained by 95% ethanol and
distilled water. Antibacterial activities of extracts was evaluated using disc diffusion, agar well diffusion and the
microdilution method. The diameter of the inhibition zone from disc diffusion and agar well diffusion were 7.00 to
19.83 mm. and 6.83 to 13.00 mm, respectively. The extracts were the most effective on V. cholerae and V.
parahaemolyticus. The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
determination of extracts ranged 0.49 to 250 mg/ml and 0.49 to >250 mg/ml, respectively. The results of this

study indicate that ethanolic extract of E. foetidum and A. graveolens has more effective than aqueous extract.

Keywords: Plants extracts, Antibacterial activity, Apaiceae, Celery, Culantrol

' §121983ANeUAzUTARINEN ANEANEIEARSN1TWNNE anAnendensien 9amdn weien 56000
' Division of Microbiology and Parasitology, School of Medical sciences, University of Phayao, Phayao Province 56000

*Corresponding author e-mail: sirikarnsanpa@gmail.com
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WgwniiednunlsaununistionasdaduGedidadyuin usnaiinuniniendsie Toyninishesn
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neannannilevde A itan (#5uacuauladusdrsnn (1] Tnganseangrinisdaninainunsedfiuansing
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wazflauaniAfiuansneiu a9 llgnisAunoanseinindfifiaonaisnsalunisfiudenalsa
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uazn1sfisduaznaumianfiidiAgyasa idudiniad aniantAfiiuansafiansas (bioactive) uazrinlug
il tissTaminenisunnduasimmaununistdeunmiiaqiiiesaefidanssiidendniass
R8N EITANAWIHNITINEN [2-3]
Uszmalneifuazmaifdnunizgfuszmeiidanunainnanenisdanin fdiuaneiaasiy dd
sanlufegadneing 4 sanune Wnunaminennaiidndnunsfnufesnsaangranmedanin soludeitsin
a3y Fufuififamdigiunisissdinesedindmnuuda nanfe idnsiRinutidn
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2. MaRfaanTBangvsaasiny
maafitisinazatsaesazion [Hud 95% ivueauazin Tnsnananfirsnatng 50 ndu sadn
yiarane3snns 500 Aadans vieAndudnadaiesdadainazanedu 1:10 ninfigomgasies 24 Fala
dfionsumnazezioan Winsnaunsenflausniryrasfivanneindaviiazany vinduilauasy 3 ade
vasmandi lfannniansasidandn araadaveny arnifuihasainfilalusame auufuda WiuTiuaanden
uazifufignmgf 4 svreaiBuaanndiaziinialiiom
3. mswmﬂaumsﬁmqwégﬁuw%é
3.13% disc diffusion method
Trdnatimusindeguadtuanng Mueler Hinton Broth (MHB) 7ifidefiusupmnnguuesdaiuindu McFarland
NO. 0.5 #nA8adILHaTMS Mueller Hinton Agar (MHA) 58T Ramsinusis arniiugaanaardafid avsidadiusing o
Tour 100, 200 uaz 300 AAANSHFDNAAANT USN1MT 20 [lATAMS A9UN paper disc PIAEUAUANTNET9 6
fnduns Tnafinna uazievuea (i Negative control LL@:T%mﬁqwg@%w Tetracyclin AaNdindn 30 RaAnInsia
fiaaans u Postive control Usaa 3t uste 219 paper disc UWwRamTinamnsivinn1sas@als annsuinluund
o 37 asrnisaided duaan 18-24 Falus dndsimgndnansestodai Aetuinnimaasediaaass
3.2 9% agar well diffusion method
Tanafimzindeguadtuonns MHB Afidefsumnsuasadeliviniu McFarand NO. 0.5 sindeas
Unevng MHA seTHRawswie T cork borer AL ILEITNaN 6 RAMATANzLIMRIE ATl snfimen
anaaimensdisdusing o Anns 40 Tlasans astugu Trsthinng uasievmuea 1 Negative control uasTien
Fngatn Tetracycin Aradisdin 30 RaansusoRaaans i Posiive control Fa15z8N04 5-10 il armsiswinldux
om0l 37 ssmeades Huaan 18-24 s Tnduigudnansastlafifindu vinnieveeasinannss
3.3 ﬂﬂiﬁﬂ‘]ﬂ"lﬁhﬁ’m&lL%I'Nil'uﬁzf'l’s!ﬂﬁﬂ'm'liﬂﬁlu?i‘lﬂ'lﬂ@%iy‘ﬂﬁx‘lL%’ﬂ (Minimal inhibitory
concentration: MIC) Lmzﬂ'rmL%’Nﬁ%ﬁ%’l@!ﬂﬁﬂﬁu’liﬂﬁhL%@Wﬂﬂ'au (Minimal bactericidal concentration:
MBC) 28981581

fin MIC ifiurnsasanaarinpmdisdusinfigatinisdudodouuniidely SusiniamBnomsadin
atnsinsfiqafidnasainsasqasdie n1ansIeEaLAn MIC AMadBamnsgiuaas CLSI (Cockeril et al, 2012)
Tnglfmnudisdiuansatinazndng 0.49-500 Aadnsusiefiadans vinnaWeasansarianadsdu 500 AaAnsn
RONAARAT FoeeWNIReds MHB T 96-well microtiter plate Tne M BunoeesmsarinuasBanoe mamnzds
ativay 50 Bilasdns ansarinfiasdisdiugaving winfiu 250, 125, 62,50, 3.13, 15.63, 7.81, 3.91, 1.95, 0.98 uay
0.49 AANSHABRNGART AWAIAL sniuAndenaaey ansdisdi 10° cFuml Taastumsadanandad
Assavquay 50 Tilasans sinluinfigamgR 57 esmaaiBes Wwaan 18-24 #alis danmessnlaluustas
VW Fi resozurin asly g Ussnaanguaz 10 lasdns nag AN A N9 e aEeaung resazurin
aufhdinfuwdefsies uimnfiniasiouasdafives resazuin axfdany snddliviasdiedauwszansazas
MgEVARBLYNAHIE NI IaR AsIAENUaNTINZEE MHA udinllafiaomgR 57 ssrnmaidus
fiiaan 24 Fali vinnssudn MBC anamadisdiasanaazanefnga mqunaseuf linunsissgeasdon

DWNSINIZRD VINAISNARENENINASS [5]
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HANTSANGT

1. NANISRAANYUINS
mMaafnansafnaInRefiiimInuis 50 n¥n wodn [FUB M nansaireuenAngnSTiatagas

favinazaneyin Winfiu 2.45 N3N uaz@vnaransenIuea 1.87 N3 Anuiu 4.9% uaz 3.74% ANNAGL LAY
ANTafARENUAININEefaTARasfanaraNe1n WInfL 9.62 NSHLAZEAVNAZANWEYN HEA Winfiu 7.28
A5u Andu 19.24% way 14.56% ANNATAL

1.1 mswma@qu%(msﬁﬁmﬁymmﬂ‘ﬁt‘%ﬂ fneABnTs disc diffusion method

annnsfnEnsfuseuuaiiBenelsnrassaiafinonadininuansieiu faeagnig disc
diffusion method (AN 1 uaz 2) ATERRINTafatndeenILea AranuEindy 100 Aadnsusefadans
asEfnanANENSsamnsasiuds B, cereus, B. subtilis V. cholerae uaz V. parahaemolyticus loefiaunalenla
Wiy 7.67+0.47, 10.67+0.47, 16.33+1.70 Uay 17.83+0.62 NARNAT AMMANY FIMSUTTATAIINT HENY
awnsndusalEiies B. cereus, B. Subtilis, V. cholerae uaz V. parahaemolyticus wiuiu Tasfaunalaulawindu
8.33+0.47, 11.33+0.47, 16.67+1.25 uay 13.33+1.18 RAANAT ATNAGL

finansdindin 200 fadnSudefafans ansainanindnseanisaduds B, cereus,
Shigella sp., B. subtilis, V. cholera Wae V. parahaemolyticus Taefoualoulaminfy 8.1740.62, 10.83+1.31,
11.00+1.63, 14.33+1.25 Uz 17.67+1.03 NARNAT ANAIFU AIMSUTNTATAINNTI NS aensaduialFifie
B. cereus, Shigella sp., B. subtilis, V. cholera wa V. parahaemolyticus i taefzunalelamingy 7.83+0.24,
12.67+0.94, 11.00+0.82, 19.83+1.03 Uay 9.67+1.65 ARANAT ATHAFL

fiaansdiniin 300 Aadnsusefadans ansainenindnssan1saduds B, cereus,
S. epidermidis, Shigella sp., B. subtilis, V. cholerae wae V. parahaemolyticus Tnefiaunaleulawingu 8.66+1.02,
10.66+1.31, 9.33+0.47, 10.50+0.00, 15.83+1.17 uaz 15.83+2.46 RaALNAT ATHATAU F1ATUAITNAAIIN
Tusrpaunsndudeliifies B, cereus, Shigella sp., B. subtilis, V. cholerae Wax V. parahaemolyticus LBH1%
Traflaunalaulawingy 8.83+0.85, 9.67+0.47, 11.00+0.71, 13.33+0.47 uaz 8.50+0.41 RARINAT ANATAL

FIUFITHNAAIYNUT AT 1N TN 100, 200 Az 300 RAANSNADNARAARNT NISNNA

'
o o

Fngn s llansnsadudsuunfiBaynainfhinmesey dwiasadaeiniudis Annudisiu 100 faanin
sofasans arunsaduieFiRtes B. cereus uaz V. cholerae Tnaflamnalenlawingy 9.67+0.47 uaz 7.33+0.47
A8BIHAT ATNAIRU AN ENdu 200 AaAnSusafadans an1sndud B cereus, V. cholerae
waz V. parahaemolyticus laadaunalaulawindu 8.6740.94, 8.33+0.94 uaz 8.17+0.24 RARNAT ATNAIAL
wasfinanudindu 300 Aadnsnsefiafansannsadude(FiRes B. cereus, V. cholera way V. parahaemolyticus

e Insfnunn e layinny 9.60+0.94, 9.30+0.94 uaz 7.00+0.00 HARNAT ATHAIAL

Proceedings

31



o] & YR I’HAYAO RESEARCH
= CONFERENCE

50 + B E. coli
45 A 1 0O Salmonella sp.
40 - g # W S. aureus
T 35 L W B. cereus
£ T
% 30 ) M Ps. aeruginosa
=
? 25 | { OS. epidermidis
c
c
% 20 1 Op. vulgaris
K=
[ .
g 15 W Shigella sp.
Cl
10 - @ B. subtilis
5 | W V. cholerae
0 @ V. parahaemolyticus
100mg/ml 200mg/ml 300mg/ml 100mg/ml 200mg/ml 300mg/ml positive negative
(Ethanol) (Ethanol) (Ethanol) (Water) (Water) (Water)
Usunaanuiuziuaadans
a o o & o ¥ o & 4 A A ey aa . . .
AN 1 Nmmm‘mﬂmm%mamaLﬂwmmmemmﬂﬂfi‘iﬂumﬁ&mﬂuw £1M723% disc diffusion
50 B E. coli
45 - O Salmonella sp.
40 - i & B S. aureus
E N
E 35 4 B B. cereus
03 f
3 30 - W Ps. aeruginosa
a .
£
;Cg 25 4 ¥ OS. epidermidis
&
& - _—
§ 20 - O P. vulgaris
=
15 - B Shigella sp.
10 - @ B. subtilis
5 I l ‘ B V. cholerae
0 O V. parahaemolyticus
100mg/ml 200mg/ml 300mg/ml 100mg/ml 200mg/ml 300mg/ml positive negative
(Ethanol) (Ethanol) (Ethanol) (Water) (Water) (Water)

Enruanrndindiuuassns

a o & % ¥ o & A A Aoy oA . . .
AN 2 NRVENFTTFNAAURIYAVLLDNTRBALASHUIFIBNTIFTEILEN L%ﬂ@@uw 81R8I9% disc dlf]CUS|On

q
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2.2 mswma@qu%(msﬁﬁmﬁymmﬂ‘ﬁt‘%ﬂ fne38n15 agar well diffusion method

arnnsinenstiudewuafiBenelsnuesaaaiafinaudisduuansineti faedanas Agar well
diffusion method (AT 3 WAz 4) FsafAINREAaTARILENIMes ARaadNdl 100 AadnsureRadans
NN mmﬂﬁﬂ%&l%’\i NIHIT0EY éj\'j S. aureus, B. cereus, Ps. aeruginosa, S. epidermidis, P. vulgaris, Shigella
sp.,B. subtilis, V. cholerae waz V. parahaemolyticus toeflannalaulawindy 7.67+0.47, 8.50£0.71, 10.50+0.71,
8.00+0.00, 7.67+0.47, 9.67+1.25, 9.33+1.89, 7.67+0.47 uay 8.500.41 RAANAT ANNAIAY FMTUKTT
ARl m@ﬂﬂ%udﬂﬂﬂﬁuﬁﬂguﬁgd B. cereus, Ps.aeruginosa, S. epidermidis, P. vulgaris, Shigella sp., B. subtilis,
V. cholerae waz V. parahaemolyticus viufin tafaurslawlawindy 7.33£0.47, 7.5040.41, 7.33+0.47,
7.00+0.00, 8.50+1.08, 8.00+0.82, 7.00+0.00 WAz 8.17+0.85 NARNAT AINAIAL

finarmidindu 200 faRnsuredadang arsainanAndiseaunsadude Samonela sp.,
S. aureus, B. cereus, Ps. aeruginosa, S. epidermidis, P.vulgaris, Shigella sp., B. subtilis, V. cholerae W&
V. parahaemolyticus tagfaunalanlawindy 7.67+0.47, 9.67+0.47, 10.5020.71, 11.50+1.47, 8.67+0.94,
7.33+0.47, 8.00£0.82, 10.0041.41, 7.67+0.47 uaz 7.67+0.47 RARNAT AMNAINU ASUaIsainanTusite
SR REER AT ?j/y 3 Salmonella sp., B. cereus, Ps. aeruginosa, S. epidermidis, P. vulgaris, Shigella sp.,
B. subtilis, V. cholerae W&y V. parahaemolyticus 1w tagfauralawlaiiady 8.00£0.00, 8.00+0.82,
9.50+0.82, 7.33+0.47, 7.00+0.00, 7.00+0.00, 8.33+0.47, 7.50+0.71 Uay 10.67+1.25 RARNAT ANNAIGU

fiaanidindu 300 faansudefadans ansatnenindnseannsaduds Samonelia sp.,
S. aureus, B. cereus, Ps. aeruginosa, S. epidermidis, P. vulgaris, Shigella sp., B. subtilis, V. cholerae W
V. parahaemolyticus tagfaunalanlawindy 7.66+0.47, 9.33+0.47, 9.16£0.23, 12.00+1.41, 8.00£0.00,
8.33+1.24, 9.16+1.64, 11.00+1.41, 7.6620.40 uaz 9.00£0.70 NRRNAT ANAIFL FMFUFITFTAIINT WY
RUPRERERT f—jy\? Salmonella sp., B. cereus, Ps. aeruginosa, S. epidermidis, P. vulgaris, Shigella sp., B. subtilis,
V. cholerae uaz V. parahaemolyticus 12wfiu Taafauialenlawindy 7.3340.47, 8.83+0.62, 9.67+0.24,
7.33+0.47, 8.00+0.82, 9.00+1.41, 9.33+1.25, 8.00+0.82 WAz 13.00+0.82 RARNAT ATHATAL

Aaum1safiafaein fnarndindu 100 Aadnsudefiadans asaiaindnsslianunsndusds
wuafiBesis 11 sRafhinamasey fiaonsdindu 200 amnsadudalfifies V. cholerae 7ilaslaumnn 6.83+0.24
fadNAT uasiAaNdndn300 Aadnsusefadansa nisaduds Ps. Aeruginosa, V. cholerae Wa
V. parahaemolyticus Tianalasdlayinfiu 7.00+0.00, 9.50+0.41 uaz 7.33+0.47 RAANAT AINAIFL A3
a13aTAaINEuany firanadniu 100 fadnsudefadans an1sodudeliifas Ps. Aeruginosa
WAy S. epidermidis lngfaunalaulawindy 7.174£0.24 uaz 7.67£0.47 RARNAT AR Faanndiad
200 faAnSuAaRaaans am13ndus Ps, aeruginosa, S. epidermidis, P. vulgaris W&z V. cholerae tagizuin
T daiyiniiu 7.00£0.00, 7.33+0.47, 7.33+0.47 way 7.67+0.94 AaRMAT AMNANTU WAsafLARsdNdu
300 AaAnSuAoRaAARIAINITOTUTY Ps. aeruginosa, S. epidermidis, P. vulgaris, V. cholerae W& ¥
V. parahaemolyticus taeflaunaleaulaiindy 10.17£0.24, 10.00+0.82, 7.50+0.41, 10.33+1.65 Wa

8.83+0.85 NAALNAT ATHATAL
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50 - B E. coli
45 - T O Saimonella sp.
P [
40 - T W S. qureus
35 - W B. cereus
&

30 - B Ps. geruginosa
25 + OS. epidermidis
20 -

@ P. vulgaris

15 1 W Shigella sp.

il =

O V. parahaemolyticus

100mg/mi 200mg/ml 300mg/ml 100mg/mi 200mg/ml 300mg/ml positive negative
(Ethanol) (Ethanol) (Ethanol) (Water) (Water) (Water)

Enmanadindiuaasans

ca

AT 3 HAYBIFTITAAARNTANTISE BN IHEALATHNABN1TIUENERAUN3EAT agar well diffusion

50 4
B E. coli
45 -
_— O Saimonelia sp.
40 - I
- B S. aureus
35 i
W B. cereus
&
30 )
B Ps. aeruginosa
2 - O S. epidermidis
20 1 i m P. vulgaris
15 B Shigella sp.
10 - - H B. subtilis
_ 1
5 B V. cholerae
0 O V. parahaemolyticus

100mg/ml  200mg/ml  300mg/ml  100mg/ml  200mg/ml  300mg/ml positive negative
(Ethanol) (Ethanol) (Ethanol) (Water) (Water) (Water)

Udnraaradinduaasns

a = o

P o Xy ¥ o, o &4 A e
ATNN 4 N@ﬂﬂﬂﬂqﬁﬂﬂﬂﬂuﬂ"lﬂﬂ’lﬂL@un@@LLﬂzu’]@Iﬂﬂq‘iﬂUHﬂL%ﬂ""z@‘m/] £19% agar well diffusion
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AT 5 HAN1TAFBLUTERNEN WIS RSaT AN NB NS e usne Tunssusa@e V. choera TaeA% agar

a a

diffusion method ; KNIRILA 1 AB NISNAFBUAIEABNIS disc diffusion MTATINLE NG 100 AaRNSuAaRanang,
WHNIRILAT 2 AiA NIVREaUAl8ian1g agar well diffusion A udindu 300 Aadndusialadans, P Aa Positive control

a

Téun Tetracyclin Aaudisdis 30 AaAnSuraRadans, N1 Aa Negative control [UA 11, N2 A leyuea, Ke A 615

v
L=1 '

ANPAUAYAIY 95% WBVITUER, Kw AB §19aNATUANg@AIeWn, Ce A d15anaANNTNSIsing 95% wnnuea, Cw AD
MTEAPNNBHNSIF2LN

' '
o a

v 4
2.3 ASANEIATAIINE NI RANFATIATNISAEUEIN1593 Y2891 %8 (Minimal inhibitory

\
concentration: MIC) Lmzﬂ'n&lL‘il'u*‘il'uc;h'égﬂﬁﬂﬁNﬁiﬂ?ht%@ﬂﬂﬂﬁu (Minimal bactericidal concentration:
MBC) 2B9RITHN

nanIsnAELNMsELUSILLATIEAAR broth dilution Vi TR AY A sadusngATiansnTaiids
ol (M) annihuidredoanmguiinunisdudasnnAraauidistiusinfigaiauisaguuaiide (MBC)
wudrAsdiniusngaiidgns tunnssindefidiagazndne 10.2145.92 - 250£0.00 Raaniusofaaans
99nA1997 1 wudiasadainddsiuasiudneiiadafaginionaseuiuidenaaeuudafidn MBC 2125
AadnsuseRadtng uazansatareindnssnasndefiadnfosionines wudiAn MBC daulnajgendn
125 fndn3usiefiadans asadaresindnsadeadndosianmaaliUszaninmnissudsdeqegrseide
V. paraharmolyticus A MIC Winfiu 0.66+0.47 AaAn3HAeiadans uazAn MBC winfiu 10.21+45.92 Haansu
AENARARNT TDIRINIAD V. cholerae URE S. aureus {Fin MBC 15.63 Uaz 36.46+28.05 Hadnsusaladans
AN wazaTadnTudIsfasonuea RlszAnsainnisdudegegasieda V. parahaemolyticus

#iFn MIC kaz MBC 1 0.49 Rafnsusalanans
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f197199 1 Adindusngafianunsadudenisiedeaeatie (MIC) uazadinduingaiiaimnsaginde (MBC) 289

NSFAANYTUITNTRATY WAZA NN

AMNIENINDBINITEAA (Mmg/ml)

'«gﬁm’f‘?‘é fitd Eryngium foetidum Eryngium foetidum Apium graveolens Apium graveolens
naNau (Ethanol) (Water) (Ethanol) (Water)

MiIC MBC MiIC MBC MiC MBC MiIC MBC

E. coli 62.5 125 83.33+58.9 >250 62.5 250 125 >250

3

Salmonella sp. 62.5 >250 125 >250 62.5 250 62.5 125

S. aureus 31.25 36.46+28.05 125 250 31.25 31.25 250 250

S. epidermidis ~ 36.46+28.0 125 250 >250 31.25 250 125 >250

5
B. cereus 31.25 250 125 >250 31.25 250 72.92+56. 125
1
B. subtilis 62.5 62.5 125 125 62.5 72.92+56. 125 250
1

P. vulgaris 62.5 250 250 250 125 250 125 250

Ps. 31.25 125 250 250 83.33+58.9 250 125 125

aerugginosa 3

Shigella sp. 62.5 145.83+112.19 125 >250 31.25 250 62.5 125

V. cholerae 1.14+£0.88 15.625 125 250 31.25 125 125 250

V.parahemolyti ~ 0.66+0.37 10.21£5.92 62.5 145.83+112. 0.49 0.49 31.25 36.46+28.

cus 2 1

F9190iuaTNFUNG

nAnsAnENgYEsfiuderesesaiaesingiuaiudng fiadadadninazaeriuazioniuea
wudn WeveaeudszavEnmtumatiudeniawiydvlmeswuedidetelsn 19830 Hur Bacilus subtils, Bacillus
cereus, Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Pseudomonas aeruginosa, Vibrio cholera,
Salmonella sp., Proteus vulgaris, Shigella sp. Wax Vibrio parahaemolyticus #28i3an13 disc diffusion Fasupsdai

100, 200 1Ay 300 HAaANTHADNARANT WU N1TaTARNNTHINFISIENINEAETHITNEUEINITAT YA

V. parahaemolyticus [#aTigalaaflasnmdsinugudnarsescloulandii 15.83 - 17.83 Aadwns sovasniy
V. cholerae Tpaflasnmdiurmigudnansusslanluil 14.33 - 16.33 fadwns donwansaiadn@nssiiaiafoenin
Bwnszsiuanudindu TisunsadudenmsedyresdeuunilGaihmmeasy amsumsainneTrssduge

AILAIVINRZAIYLENINER NT2ALUAINHIENEW 100, 200 WAz 300 RAANINADNARAANT WUIT F1N19DTUES

M3e3ayaes V. cholerae iTignlnefunadrmgndnatsdlndany?l 13.33 - 19.83 Radumns uazanaarin

' %

Tusnediaasiavinazanein dnalunisdudade B. subtiis Hafige Tnefaunvasduigudnanseaslnuls

28 8.67 — 9.67 {aANAT TSy UR1SFNARIEAIVIIAZAIETIIABIERALAT N1SFAAAIYAINIRZAY

U

~ a o & a Y A i o o ¥ ) ¥ A
LEI‘W’]‘LA@@Nﬂ‘i:ﬁ%ﬁﬂ’ﬁ/ﬁ%ﬂ’]‘iﬂﬂﬂﬁﬂq‘iL@‘iiyﬂﬂ\‘iL%ﬂﬂgﬁﬂ’l’]@l%ﬂqﬂ;‘i@’lﬂuq NIUNTVTNANBUAIYITNIT
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v 1 A A

agar well diffusion fi9eAUAMNIENTW 100, 200 LAy 300 RAANTHABNARARTRAAAANT WU FITHAANNTHI

'
=

Fasianupaainandudaniaaiques ps aeruginosa BiRfigalaedauaduinugudnansaeslonlaega
10.50 - 12.00 AT savaenin B. subtils TmﬂﬁﬂmmLﬁumu@uéﬂmwmfsﬁusfuﬁ 9.33 - 11.00 AaALNAT
danaaiRnNSTiaAdaeinasnsnsuds V. cholaere szAUAMMENEY 200 Az 300 AaAnSuAaRAAANS
FwEuansar aveTUansELsfsiasAUAAENEY 100, 200 uay 300 RaAnsuAeRaAART WUl AITaTTAYes
Tusnsdnaivmunasnsdudanssiaes V. parahaemolyticus (Aigmlatsausnanasduringuiinansns
Toulangszning 8.17 - 13.00 AaAIHAT uazasainaesdudefaeil aunsadudinisiasayaes de
Ps. aeruginosa Wax S. epidermidis TAATigalasflannadungndnaaasloulang? 7.00 - 10.17 Aadiwns
uAT 7.33 - 10.00 AR AwdIiy SaflanBeufeusaadafasinitazaieiorassiinude aisarngonsdn
yinazansensaaiilsavenmlinisiiudinaeageesdeiigandidavinazansit uastunsfnemenaa
dindisinga (MIO) apsansarinlunisudsnisedouesdauuni Bouazrpansdnduingn (MBC) fiansnn
#idadiaeAs Broth microdilution technique Wudn asariATasAnTHSsAarindaeienInen Tid1 MIC agszning

a o 1

0.66+0.47 §19 62.5 AAANTNFABNARANT WAzA1 MBC B8j5211919 10.21 HadnTusaladans Taudamanuidindisi

' '
o

§9nd1 250 HaANTH

(=Y a o

spfladans a1sarimueeinnssfiatindaemin W MIC agszning 62.5 fls 250 Aadnsusie

v
o ' o/

NaRAns uazflAn MBC faus 125 Aadnsusiafadans Wautsardiaduiigandi 250 Aadnsusedanans
Amsumaarinduanaiainfaueniues A1 MIC g9zmdne 0.49 e 125 RadnsusiaRadans uazAn MBC

o A o A

B85Y1919 0.49 §19 250 AadnFusaladans uara1sainduadiedogin Sd1 MIC agendng 31.25 @9

a o '

250 AnAn3usdeRadans uazilA1 MBC agjszndng 36.46 Aadnusafadans TUandearmmdiadniiqndd
250 findniusiafadans Inefidnnssfiadasonioninealiidn MC uazd1 MBC Anfigaillanaseauy
V. parahaemolyticus LRTANEHS et msaEsindfn MIC Gﬁ’lﬁqmﬁﬂvmﬂﬂuﬁu V. parahaemolyticus W@RA1 MBC
snfigailanaaauiy Bsubtis dwiuaaataendusnsiiatadasoneauasiilidn MIC uaz MBC dnfign
Genaseuiy V. parahaemolyticus
AINNI9ANEINATBIRITAT AN IUIINANTHI Az Uiy Faedainazaiy 2 ¥ila fo diuay
eVWes Wudn nafintusitefaearinaraein R IR annI Y arasiEyues Thunkl RnEHEY
fatadassarinaragioniuea B Usuimasataninndn iesainanssznauniaadossfisud azila
fianuananiumsazane Tufvinazansusiaseilaliuaneneiu anmsnedeumsionudn asadadaeiiuay
i ueRINANENSInuasTinesilsznaumaaiinanssia Hud Tnalaled Wanlowess winiu s1luiu
uentnleenin awefsend Tnawesiu dansiaal wazaaasnaufiueasie] Geanatssneufinuimneni
sradusnsiilpaifeatsstunstudadauwuniiBul (6-9] wsuaaat At uEne 389NN INUFITAFITY
wianesiia [ onlufn wmiu sl Wanlouesd swesesd nswesuussuaaraesd Saudinsaringon
ievesin i Heeszneumaeefiaainnda (10 WavasaugyismadudsdauuniEeuda wudasadaen
Gf’fqﬁmzmﬂLﬂmummmmﬁ’u5\1mﬁL@%aﬂﬁﬁﬂdﬁm‘mﬁmmﬁqﬁmmwﬁﬁ graifiesannieniuesd
ArmEINAnIaarassaUszneuTingsfinaatefiqnadudunafideennun buinvinazana T (1] Taenalnnns
fudarnsaafadinfisunaunisinmaesderiueaduasindfidentulistu inliTlstuResusnuasyintinn
Titonas sanabidudouuniiBeviounaauan unsuaull [12-15] annantanisnaaedd uanelidindonnuasien

TnnadnuEauuaBarasansat AN useLasi NN Ingn1aRendainazaneiiviyaniass puduRusie
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A Asa s o A o o o & % v @ o APy ~ a o = <

AiFARAN MemAsenfivinnssmedainaraseanvinauia [Hifuvansadai (@ (5T omgianiedis
a A P o Voo v & o APy o oA

aaRnAs R asadalFsuauieudunisannissanafizessstssneuiifennnisana Wen1masey

pulrasansan Ara@euuAfiEe TaeA% broth microdiution T 96-well microplate Vinlianunsansuaadiady

AgANTETLL (MIC) uazAmdindiusngalunnssindie (MBC)

FINNANITNAFBLFLFUFIAT MIC TunssusuLafBaaasasannuanauasinTNsIfosiuay

g

lanuealinanisfud infiAsein aneflismneniieis 2 aeing Wnieaseadndmdauiu Fein T

9

v
A o/

UB N1 UBIRITDIAUTLNBUNINARTAG1YARIAH WaNaINTHTIinig91e91udilaseiinadanas (dun

(2 v
A = ° A o

FINNAUTLNOUIDIFITATA 1HW AMHUANFAI THIDIUARTANUT TIUIUUAZIUIAABINY TINTINTTHAD (W

e

msarin yREUNmansUsznausne g sallfeasfifignssiiueainuansriuluudazassenisain

[16] TIB19FINAFDNITEUSIBDUANANII

fimfinssnlsenied
snAdeilAsunsatuauanyuganyulasen1aads sulszanneneld Uszdnteudszann

.6, 2560 ATUSANHIFEASNITUNVIE NRIANSIRLNZLEN

LENNI5E1989
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anunslwiasUfifinns. vedszanlng : Andnaunvdmansumanendeoenur; 2551.

5. Aagan Auaeen, aden nyad warlennsol gana199ns. Ussniaineesaadvflanauasainain
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AsnULEanes Wlsluuns 395 IR NINEIAIATIINARBANBRATILA

The presence of Porphyromonas gingivalis in preterm delivery placenta

1%
p7IaNa Jeyeyg)

Atthaphon Punyaphu™

UNARLD

FHawas WS luuns 3989788 nuuafBeffauaniusiulsalsyiug aunsanuldnistudasdan

%
a A

Tuilaqiufinssneeauinamsnsanuideriiaiiuesaarsing 4 vaesnsneuaziiaaudiusiulsanieszunis

v
A o

7 samtnnsaaenfeuimun nsneRRTagUsrasAiensanidenesilslung 393aa Tusneamde

]
' v '

rapsast ﬁfmqﬁlﬁu%ymmmmﬁqéigqmﬁﬁﬁﬁ@mmmmmeﬁﬂﬂﬁ 10 A WAVINAYATINNIARDATAUNTNNA
10 Aundanaen armbsisnunaiaREweresuuaiids Wnlunaseuntsnudene s lsTuuna 3989784 o
AUfABegnlEweAneLE wan1sAnEInudrasnsansaenudeneslsliuue 3989aa uanaaamds
fapsaifinaeatoutviun 5 au uazlusneemiesinssiinaennanadiung 1 au Tnalinuaauuansie

agiTiia Ay Nada (P > 0.05)
Arddny: woswlsluuug, 3932784, naraaAneuiug,5n

Abstract

Porphyromonas gingivalis is bacteria which is significant to the periodontal disease and can be found in
oral cavity. Current studies suggest that Porphyromonas gingivalis can be found in the other organs and associated
with many systemic diseases and also preterm delivery. The aim of this study was to identify the presence of
Porphyromonas gingivalis in placenta. Placentas were collected from 10 normal delivery pregnants and 10 preterm
delivery pregnants. The placentas were processed for DNA extraction and Porphyromonas gingivalis was detected
using with polymerase chain reaction using specific primers. The results showed the presence of Porphyromonas

gingivalis in 5 preterm placentas and 1 normal term placenta with no statistical significance (P > 0.05)

Keywords: Porphyromonas, gingivalis, Preterm delivery, Placenta

" Tsangunasasiuguam gudewnsied 1 Boebil (smemunsusiuazsin) Smin @eeal 50200
! Health Promotion center region 1 Chiangmai hospital (mother and child), Chiangmai Province 50200

* Corresponding author e-mail: monkey.in.bone@gmail.com

Proceedings

40



=

=) & Yaa PHAYAO RESEARCH
e CONFERENCE

UV
Fanas Wisluuua 3959187 (Porphyromonas Gingivalis) \iuuwuafiZeunsuaulstivesndian

n9a3eyduls (gram negative anaerobe bacteria) wuldinnnlugastneasaudulsausrudidniay wuaitise

¥Apd HFun1sAnuudadniuamgaesnisfalsasiiug (1) Tnafiladaralsn (virulence factor) fias o

v
a

famnsasinadasrugRfniuansEnnie (2] W walys (capsule) arunimaduasdouuaiideiing
fianannsaTunissesunissuiveesiadenenn TalunausnanlsiuumlsgsadeeadonasnlsTuums
A9aas nsanszdudaiannanialululad (monocyte) wapunlasnag (macrophage) THifinnnsadneans
AeNan9InIsENLELTUNT (3] wenwidlananniuda Feflannannsatunisairaeulsddessanalyssin

v

AU LA RINA LA

q

g

(proteinase) Tunsvinaneidede 4] Feardenaliifinnisrinaneasenz U3
nageydeiusiol Tuilaqiusinnsfnuntiseedn danaslsluuna 39398 wanannazfaouduig
Aunensiufinzeslsaddiududa fefinondningdulsanisszuudn o W Tsawamaueind 2 (5)
Tapsialauaznaaniden (6] langunasd [7] uaznisnaentauimuauandnusnidaiiindindinast (8)
ilasarnaanfinantimnsaneasans vinliauisanssanuidenesmlsTuuue a9aaaa luafaasiu T
uaniiiaainaislugeaiin uaziinsioanmign sfnurddeniind fanudoiugdulsalunfuazau T
i s FanesmnasnsoasaenuiBuerssdones s e s9aaa hainaeslaiie (synovial fluid)
vasftianlanguanasd (9] uaraduialidn Wonosiwlsluuna 3982788 aunsaadrsianlesd PADs
%38 peptidyle arginine deiminase ﬁﬁmwLﬁ'mﬁmﬁumzmumﬁLmﬂﬁfyfyﬁmﬁuqﬂﬁw 1% arginine
waa methylarginine taewltdn citrulline TUsAngfinfiazfinaiuiAeaiissfunszuanunis dtrulingtion
fitdaudnAnytunisnssulianlsagRéinumues (autimmune disease) [10] uazéisfinsfinunfiuaninisnse
wudrewesnlsluunadvannaa iawinle nasndondssilauadaranuunionaondonila gasiias
Tsmialauazvaaniden (11 uardiammnsansanuEesind Feniodenimasmdan e (aneurysmal wall)
ypeffilaemasadnaunsayltowesuBnsesiias (abdominal cortic aneurysm) [12] Yoneda uazagiztuil 2012
Téngnanuidanesinlsluuua 399973 @qﬂ%ym,‘f‘f@ﬁwmﬁﬂaﬂ‘mG?Tmﬁm non-alcoholic fatty liver disease
(NAFLD) wazlFanaemdn dewesilsluuna s9dnaa Lﬂwﬁﬁuﬁy@ﬁ@fiﬂﬂ%ﬁuﬁﬁﬂ'awmiﬂmiﬁwmumqﬂmu
gpalsAsiuafia NAFLD 9 2.615 i1 [13] wonaind nMsAnynees Singhrao uazaniz bl 2015 Tasnesmdde
weslsTuung a939aa fApadiusiulanmanafislsadalemes s Tnaliesuielii Weinsfinde
woslsTuuns AAnAcTdanhnuda deflntaunsosmluissuubedamdainiigaas daweslsluuws
3987A8 ansanszfusruunAdneesinenie s nasnesussin i ifiansinanamaduszamiuanes [14)
msRnensrsanu@eneslsuus 399as Tuefearsesiumssenssiuazanasentsnaaaneu wla
Bavinemineudainaassew Tnevinnaile@onestlshuws dnas g BRamivEesnomasndansi
vevdn aaasfifidsdsnsatay nanadnumudndewesiilsluws 399nas Snaundnazans didszuuvaan
A@enanuBnoiy dsen NAgN YRS LaZFEa (fetus) HanaNIuES IR s RRARAUNRIBsss a1
pgartdmvaaes 1 neaaneda sminuesiasenlunsstdaimeaasiaandiung (15-17] msAnunlusnudiiy
maRnEBeszurine Taefinsfnenues Leon wazane bl 2007 Seemnmanu@anes sl a@nas T
fﬂﬂ%qmﬁaé}y’amﬁﬁﬁmmﬁ@uﬁqmﬂ 18] uaznNaRNENY8 Ercon UazAnelull 2015 fsnsamstawuEin 165 DNA

apaiawes Wlsluuua 39304 e huipseemdeisnssiinaennouimus [19]
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daunsfnuntusnaeasyes Barak wazansr il 2007 (Hsnesmnisnuidenasilsluuna 393nas
dy P a & AV Y o an [ S ¢ & A . [ o 1 o
Tuiledesnaoandesionsasd i un19iiadednnsadiliufe (precampsia) uazfiasinnisnisinaasa 20]
< v

A9ANENPEY Swati kazAnse il 2012 innaAnEdesansan i anaulainas ugasdsaTaiuasdinssunig
Y

Hadiaraes annsansanuideneslsluuua A9aanAatuan(s 70% veeduamdenanssdiRaUnAwaniin

]
ga A

[21] Tl 2013 Chaparro uazansz [Enaueniansaanu@enesinlsluuns 398a1as Tusnannndesenssdais
pandilafingouazassfifufulugasdonsadianiy (22 nnafnuives Koz uazans Tuil 2000 TH91e9mdn
wudeneSlsliuns 3930as Tusneemidsnsadinsentoutmannndneteiieddynesamiari
ﬂﬁﬁLﬂ%El‘LlLﬁﬂuﬁ/u%ﬂ@’]ﬂiﬂiﬁ\'i@?\iﬂﬁ‘éﬁﬁﬂﬂ@(ﬂ@ﬁNLﬂm%ﬁﬂ@ﬁ%ﬂﬁ%@NﬁiuﬁﬂTmﬂﬁ (immunohistochemistry) [23]
AINNIINUNINITINTTHNLAE M sAneTinsaanudenes nlsTuuna Asdanaa Tuadaazdng I

a a

AT NNIYUALRINAAANTITARTATY UBNWSBaINTU SeaHITanTanLidanes W5 luuua Asaanas uadans

=

o & ¢ ) ] & ¢ Aa a ! Ko ¢ A
ﬁﬂﬂﬁuﬂqﬁm\ﬁﬂﬁﬁﬂLLﬂgﬂﬂN@@@ﬂq'ﬁm\?ﬂcjﬁﬂLLﬂgﬂﬁlﬁﬂﬂ@@WN@Uﬂm%«l;ﬁﬂuuumq\? "T ﬂqﬁﬂﬂﬁquﬂqmqﬂﬁgﬂﬂﬂLWﬂ

v
a a A

AnedenesilsTuuna d9anas Tusnmdsiensasiiasentautmun Tnerouniind fiisanisAneniiend
sesmmansranudeanesilshuns 38nas lsmmdeiinssiinaanouimnlaeAzasyhaalned doiu
mafnuniadunsfneiaisampnianedowdiitd swnsansemwudonesilslums 393naa Tuan
niadansasifinaontaudmun Taelisnamanemansiwnnsdwiveanty Tnefaamgminasnsansas
wudenastlsluuna 3959788 Twsnannmdedonsastll uazanunsansaanuidenesilsluune 5959as

TsnuamdersnsadiinaaniauiasnnndnsnemgeRsnssiRnaanmanaTiUnG

g UnNIniuAzATNITANEN

aonufivinniafinen o Tsanenunadaaiuganin gudewsion 1@eednl (somenuiauiuaziin)
srezinainnNaAnEn Rnan 2559 - NuAWE 2560 Tneinatinssmianaa 20 84 vimaifusnandszanns
naudansmeRonsafidindaneiAdy 20 7e wiisnsanelininasaiiazicnnsnaendilsmenung
daadngunmgudanniiei 10,889 9. @elisl fothstuan 10 3w Hananngadhetrmdedisnsaifinannns
NOITUNR 10 978 (50 18% /1 918) Wazsiang19Busn 10 Bw Tﬁmmﬂﬂ@jumﬁqﬁqmiﬁﬁﬂ@mﬂ'@uﬁmum 10 318
(sn 131/ 1 998) madumnosinaraeateuimuadnEsennfiladuasmesimanndalandl (24

'5’1Ll,%ﬂﬂ’l‘il,ﬁﬂﬁﬁﬂﬂﬁqﬁ@é?ﬂﬂiiﬁﬂiﬁﬂCoél’:x‘lﬂ‘i‘iﬁ

1. ANIARBANBUAIMUA (Preterm labor) innefian1sAREANIINABUENYATIA 37 UMM

2. AMFARBARINAIMLA (Full term or Mature labor) nanefien1saaaanisniifiangyasssidaus
37 dains 41 dUansi

ineuTiianundRsnss s iusn (s

1. 8218 20 - 35 1

2. TiwunazAsAsauuLun

3. fvsziRnarasaneuiivue

4. GiweFsunissnendeengu enlssamaiiesesd afer sndunisdniauedin llradnsoa s

nalusreziign 3 Weauneudnsaneings
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D@0~ H =) Z )2 y A

5. Wiulsanesruuuasiitladeidacsing o MinliRlananasaneuimuaFun Tsaumam Tsanas
mulafinge

6. HUTRUUMBUALANLEANDEDATLNINNITAIATIA

[P 1 dy & .

A5 AUAIBENNLNBLEasn (placenta tissue)

ANENRMENAIATIATA 9T aaen neuradInlszantissnaen WRARIFALES 15
o = S o o S & ° P Ry ¥ ° VAP v PN
ynnsgudaiadasnniendinaan Tnadaduidasniuiiumnidiiindiunien 1 uuazdwndiinddunds
AaA9asT 1 31 9nsiuaaiiadasndasindsa (normal saline solution) LaZANUBANASY (gauze) WaFURINES

' ° i & o \ & o A 1 A
ﬂﬂﬂﬂﬂuunﬂTﬂTuﬁ@ﬂﬂLﬂ‘i.l@]’}]ﬂf:lq\‘iLL'Z\]‘ZLﬂU‘iﬂ‘]&I"WIﬂ@ﬂ\Tﬂ’]UﬂNﬂ’J"INLilu (O 1)

P o 1 @ o ' & A & o '
AN 1 AIBRLYNTN (A) LL@Sﬂ"I‘iLﬂUW"Jﬂf:I"I\TL%ﬂLﬂﬂ‘iﬂT‘L&‘lﬂ@ﬂﬂLﬂUﬁl']’ﬂﬂ’N (B)

1Y

o ¢ v o A A AV e v & = Tyd T < a ° o

VTHALNVIEN ﬂ@guqLuﬂLil’ﬂ‘jﬂV]T@N']@]@Lﬂu%u NNAUA LA FENIDd 1 QﬂﬂqﬂﬂLeﬁ'umLN@]ﬁ NnN1Inm
A A v a v o v = v o ~ & s o | Y o X A Ay )
Lu‘f’]L?.l’ﬂ‘jﬂﬂ"luﬂ?ﬂ@ﬂu‘ﬂﬁl‘iﬂLL@gmun]Tﬂ@ﬂUﬁmﬂWﬂﬂﬁﬁﬂWqLLﬂu\iﬂz 138U u']LuﬂLﬂ@V]TﬂTﬂTﬂT%ﬂﬂﬂ@

fiusiandnsdanmdarwin 1.5 Aaddasuaniful3lugumngf -20 s esenisainfidueuas

Apgvisall (il 2)

A 2 Budesnawna 1 gnuaafwimesinUldscdumaenifiudisdisasade (A) nasaifiu

Aaaglasnzandanguiiasn (B)
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(0)@O i E ) 2 J= 7 e

¥ ¥

Fupaun1sAsIanIianes Wlsluuua 39395 tuliasufifins
aga v a & a a
FENISHANAALDULBUUATILFHIINSGN
Tunnsaiauenidusuunailidasainanazligaainfifuiasns QlAamp® DNA Mini Kit (Qiagen®,

Valencia, CA, USA) (ﬂﬁwﬁ 3)

A 3 gaadaREedE9gU QlAamp® DNA Mini Kit (Qiagen®, Valencia, CA, USA)

(WARSTINT giagen.com)

Aad

maafipRidueuuafiBaanniusnasfisnianaiinandmin T8 lnudadel

1. wasanniawaniudTubilnneumaniigomg -80 ssrmwaidaauda anizuanfiogtudiumis
Tn&fun3nn 1 BunazarnsiundeInatunisn 1 34 Tuatulnssuaans (mortar and pestie) taziden
W B HaNINEN TN T B Tiunuasn AN AL sdIRee N BTN 25 aAnTH (T 4)

W lUTalumasmennuaasn (eppendorf) 2u1A 1.5 AaAARS

AT 4 sndigmiinludugomgil -80 asrwaBes (A) sngniiwnuadaalnssunans (mortar and pestle) (B)
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2. 15N Buffer ALT a9t 180 TulA9@ms 1in Proteinase K 1581015 20 ulAsans wnlUasnisansesnas

a9ufluaan 15 Aundt u'uéfmjwﬁqmmuqmmﬁﬁ@mmﬁ 56 a9FEALTE ﬁq’ﬂ?ummﬂmum‘%mmummﬂ
9720 mﬁ"fumﬁwfmm'ﬂ_iu‘fuﬁwfﬂm‘u@quwgﬁ mateufadossHoandazann 1 - 3 dalu

3. ﬁﬂfﬁﬂum‘%mLﬁ@fﬂﬁﬁmumﬂm AALZIRATANADALENINUADIN ABg o7 WAiN Buffer AL R
200 Tulasans wéasinlUsgmadasnanansinasadiung 15 Aund inllurlundssaaueu (heat box)
goangi 70 aernifuaan 10 widl

4. \fis ethanol (90 — 100 %) aaluLB1ms 200 Tilasdng shaaunaniiF U dasirEsananansan
p3aiiuaan 15 Aunt vindaunand (3 laasiulumasn Qlaamp mini spin column FideuTlumasmfiugasdi
g7m 2 Aadans TanudasinlUiuwdesd 6000 xg (8000 rpm) wuaan 1 w7t 11 QlAamp mini spin column
ponunlaaenfiusnegnawa 2 llasanstna fedmsanartmsenifiusaegainly

5. \finansazans Buffer AWT 500 Twlasams udnsinlUiumaesdl 6000 x g (8000 rpm) tfiuiaan
13477 3§1 QlAGmp mini spin colurnn aansnlabmasaiusiaaguin 2 Tulasanstmiznads

6. Wnansazany Buffer AW2 500 (ulpsAnsaslyl ﬁflfﬂﬁum%mﬁmqm%qqmm 20,000 x g (14,000 rpm)
s 3 widt Weasuiauaaan %1 QlAamp mini spin column aanunla Ty collection tube 2u1m 2 TulAsans
SulmiBnass udniluiuwisfianudageganasafiuann 147 s QlAamp mini spin column sldashmann

Aa aa

EWIARARINZUE 1.5 RaRAsT

7. \AiNF138zane Buffer AE wapsnnausnnng 200 wlnsans 7elsd o Avias 1 Wit ulavnly
fhawresdt 6000 xg (8000 rpm) ifiuaan 117t azlifBmeasnun i lUudlifaomad
sanmavaseudunause

msnsrananasinlsluunug 3e3nas fnpuffisengnidinfinaisa

MSELNAIHAN reaction mixture WBTATAAMMITNILA MMM aNd MR e sz nauTUMqs

1. fleandlslufiardle lod lnaneaina (ANTP; Ferments, Buriington, Ont., Canada) Avsidiadiv 0.2 AaAluans

2. 10x PCR buffer (Qiagen®, Valencia, CA, USA) sl 1.5 AR NAS

3. wuldfiB e lnaweLsa (Tag DNA polymerase; Qiagen®, Valencia, CA, USA.) manuidindiv 1.25 gl

4. glwswesdmnzsiedouund Befivinnisnuiansdsd 1 fadluans Tnalsmesidutuludon
165 rRNA 289uLAT Bevial (ubiquitous bacteria) LA NS e TR AT BNz a9TUEW 165 RNA 289@enas i
TsTuna 3959788 smnveneBnaa S1989munsRNENY9e Ashimoto uazAndTull 1996 (25) (Ansn9f 1)

5. 111 reaction mixture AipEenlauAnns 45 Tnlasang nanduAiduaanndantaeine g Usnans

5 Wlasang
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151991 1 [wsesannwzaasaneas s uuws 3989788 waviBauuafi@eyiali (Ashimoto LaADLy 1996)

Base position
Periopathogen Primer pairs (5" - 3’)
(amplicon length in bp)

P. gingivalis AGG CAG CTT GCC ATA CTG CG 729 - 1,132 (404)
ACT GTT AGC AAC TAC CGA TGT

Ubiquitous primer GAT TAG ATA CCC TGG TAG TCC AC 786 - 1,387 (602)
CCC GGG AAC GTATTC ACC G

YARTUANKALAN (positive control) [n1sAeBediinnrasdionss lsluuws §93973a anesiug ATCC 33277

FAAIUANNAAL (negative control) THurinaulasm@e (sterile deionized water)

o aaa ¥ a § s [~ -4 a a a
msvinu§sengnidinfmasaiievenedyyumiBuedenasnlsluuug 3950as

aaa

1. dhansazanefiesenlilaasiuniewinufisengnlgIndmerss (Thermal cycler; Eppendorf Master cycler®

'
=

Gradient, Geramany) (0w 5) TaeviinnsssgauigRaneinesuuafiGefifosnisiinu $1eBenisinenees

Ashimoto wazAndy Tl 1996

AN 5 Lﬁ":f;‘m Mastercycler Gradient thermal cycler (Eppendorf, Germany)

2. Ubiquitous primer Bngusiaaduman Initial denaturing Mo 95 svrmaideaiduaan 2 widl
Py
i

]
arniwinisusnindensaguesidualiannennii (denaturing) figamaR 96 avrwaBasiiaan 1w

)
psfanITTUaes NS neuazAiduausiuuy (primer annealing) Aigaimnfl 60 avrradamwan 110
waznafaassifiduass baidasntiiises (extension) iaamnfl 72 ssraides iuaan 1wt vindn
AATL 36 90U gMARgATNe (final step) 71 72 avrmaide et 10 wifl

5. Fowaslsluuna 39308a Eududaedunon nital denaturing figeamg 95 ssaaaiduaiin
8 2 Wit snsuanfiugomnAfiesintiaeduesiiuausnasnainduil 95 ssmraBud 30 Aund
azfinnsduiueesinsmedfufidmouduunfigomgd 60 evrraBaamiiunan 117 uazfinnsdoasnzs
AidmaaismidesnTnaimesigomgi 72 ssreai@emdnng 1 w17 vindnauasuionun 36 sau

Tneflgoumgigavined 72 ssraadamiuaan 2 wd
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aaa

asiaseinandnueslfisugnldindineiss

ynisusnnandasiaaslfizengnldlndmeisadosiriasnannszuaWiausias (agarose gel
Zneaz 1.2 T Tris boric acid EDTA (TBE) 71 80 Toast (nwidl 6) wiwaan 1 Tug anndutionfuaundnsdosiang
UFAZengnldInAineLsadan Ethidium bromide (EtBr2) 15 w1l wdadnsuriuasfaeingzenn vhudmaalidns
wwaufidumeneliuasgansnllawe Weuduuaudiduesneds Tnel¥fdwe 1 kb DNA ladder (Fermentas,
Burlington, Ont, Canada) a1nsiW¥innstufinamAasiniasdnenimnseslsunasdinsnzinangu UvP

Auto-Chemi and Software LAbwork 4.5 (AC1 Auto Darkroom Set-up & Operating Instruction, UK)

AT 6 LAFDILENNART T PCR Faensed (Wi (Wiasiisn bio-rad.com)

ﬂ’li’itﬂiﬂzﬁ‘ﬁﬂﬂﬂﬂﬁdﬂﬁﬁ

'S

m‘ﬁLﬂ‘i’lzifi%ﬂuﬂwfl\iﬂﬁﬁ@ﬂﬂﬂﬁLLﬂ‘iNﬁﬂL%@‘gﬂVﬂdﬂﬁﬁ Statistical Package for Social Science (SPSS)

U
version 23.0 vnsdnanzhlae lEadnBassnmuansaaufidniesarnsnsaanuideanesWlsluuwa 593
A Tusn sesngundlfnssdiinasnfeauimuauazngundesionssiiinasamunosiung uazvinnis
Anaehlae iR Beemuieyinisiisuiaunisasanu@enes Wlsluuws 3959788 Tuan sendnengs

nijesensaiiinaaanoufiuaLazngungesonsaiiinananunoeiUunflaeT¥adf Fisher's exact test

]
aad

AMMUARINHLANFNDENATRAATYNNETFAT P < 0.05
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At 7 uaudidueresgones Wlsluuus 39398a Tusnannguniessnssiiinasanauime
1WA 404 Fud anfliBuedegisuiudaaauaNuan

#0971 1 UAPLOLFLEUENIMIFIH (DNA ladder) 404 giua

¥ '
o

1947 2 LLN@QﬁQWQU@NNUﬁTﬂﬁL%ﬂLL‘LIﬂﬁL%ﬁ sndulasnide)

Y097 3 uansdamuAsUInAtFenasn sl 399as

da9fi 4-13 LLZWNLLﬂ‘LIﬁLé:ul,@ﬁLﬁuwﬂﬂﬂﬂﬁﬁﬁ%ﬂWQﬂTﬁT‘if\lﬁLN@LﬁﬂLﬁ@mﬁ%@ﬂﬁL%@W@%TWTﬁTNLL‘LLN
AR BDINANAIDEIAIFTLT 1-10

snaienilsaiea wudingusaedd 2, 3, 4, 7 uaz 9 asnsaasanuLauRiBue Fenasinls

Truna 3999784 Ailawn 404 g

Ad 8 unuAidueres@enaslsluung 393988 Twsnanngundeisasssiiinasanunosiung
' a & o ' = o o
WA 404 Flud InAduefned At U UAIAILANLIN
F097 1 UAPILUFLEUENIMIFIH (DNA ladder) 404 giua
#0971 2 usenAaAIUANALT IR EauuafiBe (inaulsenEe)
$971 3 wanasapauANUanifidenes Wlsluuwa F93naa
$8971 4-13 uamsuouAdueiiunarenfisegnldinfmesaiionsaantdenaslsluuna 395aaa
e Ve oA
2INGNFIBENATUT 1-10
' 1o ' & a4 & g 4 a . a a
AINNTWENTITMAaa wudingudaegneil 3 awnsanseanuuauiiBue@enes nlsluung A98aas

iflaum 404 Flus
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aaa ! a a & ¥ a a a ! a
"V’]ﬂﬂ{]ﬂﬁﬁ’]ﬁﬂﬂ%ﬁ‘l"l@@m@ﬁﬂ ﬂﬂNWﬁﬂ@ﬁ’J@WU@LﬂuLﬂL%@W@ﬁWTﬁTNLL‘HZ\’I PITINAN T‘lﬁﬂ@’]ﬂﬂﬂqﬂ‘ﬂf}]\?

punssiinasanentviun 3aeay 50 (5 918) asaanuddue@enes sl 595naa Tusnanngunds
pansaiinananNINeiUNG Speaz 10 (1978) 9MNa8R Fisher 's exact test wud1 nnamsaanudeanes nls
Truna 3939734 Tusnanngumdesansasiiinasananfmuauazainngumdnnsssiiinananuinosiung

a

Tiflanuuanensasn o dnfAyn1eadnmn P = 0.141

50

40

30
OPgDNA
20

10

Preterm Normal

AT 9 i Rwisuaasdieyaiviesaznisnsaenuiidue dewas lsluuug 3989as

Tusnannngundesvassinaananaufmuaionam 10 918 uazngamdlesiansssasannunmeiung 10 91g

F9190iuaTNFUNG

nansaariowiuniis g asiiadaidy @emd Tnmnnts naguuvE nesueanesedaay
n9dann AHLARER [26-30] usiiladeitiinannniigadanisfindoudnamngnasndnsionsss Geiioidn
szunandenfidndivinliiinrniaraentouie (31-32] n1afnensng 1 finediugudnisAndeain,
uagniARtAan 4 Wuvnadinediliug 1. madadauusiidaantesnaanludsiamngn 2. nisindauuafidesn
mslurasinsuazaanmmiarinfa (fallopion tubes) T smngn 3. AnsAndouunfideluotenziu 9 wafidouwms
Wunszualafinandssnuazangn 4. mafindeunafideannnsnsiansadigunisiansaaiainns 53] feiud
il danwestilsluuna 3dnas fadudarelsamisiuaraansonmanlidstuganin auaound
HaddanmnndnlUiienuazngn swaliiiananaantauswall nafnenfaisnesonsmewuiduede
nesilsTuuna 39anaa Tenvemidesensar wimsnsanu@enesilsluuna 39@0aa Tenemidesensadi
paBANEWS WA [ UANAnsnseg eilTTd Ay eaa e Rsuidieutu uenndesensaiiaaenansin o
Unf Bausnsingannnafnedewiing [20-23] nafnundig Sseansansaenudauueildedelsnaviudein
sineq Twsnigw weafiluun@aa usafiluleBifinladumd wiuuesaan Wesdile vidnilun wuilaan Aaly

a a g A

wuAfiEen fanRiedn uay walamaan Auwesiidy SflaudigdunmadsrssiuasaaaniiRaunfusig o
134, 35] naRtafimafneiiasnsansrendene s bainasnged mmLﬁﬂf;LﬁmﬁmﬂTw@ﬂé?\mﬁﬁﬁ
AABAN BN MR FatunNsANEY8S Ercon wazanshdl 2015 1n15n9999mEs 165 DNA 2ev@auunaiiGerialsn
Ui lwinasnaamdenenssd wan1sinen wodenes WlsTuung 395938 unnmeisaan Wesd s
waninlsuunme? asa Buinrsmemidenssiinaentewinme [19] msRnevinnsAne@ers lspaviug

was W5 e A9aae e laR Wil andasiagneuUssNns FeiktIaIITainnIsnTen@Eanelen
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Bvinsleiindu o [Hluan azamnsaduiugmasduilBiangenelsasiiantdenndeioasss amnse

uWsnIzaenEesnuazeasINa i fiansraeanawia K
aqUNaIUNsANET amnsaasanu@enwesWlsluung 39danaa Tusnndesivnsadfinananon

Avusauariusnnddesonssifinaaansinasiund laelafiacuuandvedidiedfoyneadia

finfnssnlsznie

1. Aougudl Avgufisnuuazane WeuadrEn Uszdnlaameiuiadasdngunin gudaundei 1
Beald Tunnstaefunasdmmdananandenonsas

2. ApRmATREANEN AnTAUWEANERS sAnende@edinl eyasnsignsoluaseectlosia o
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ﬂizﬁﬂ%ﬂ’lﬂ‘ﬂ’ﬂ\‘iﬁ’]iﬂﬂﬂﬂ%ﬂ%?Wiﬁ@ﬂ’]‘iﬁ’]%L%’mw A3anD lsARIMITI LTS RA

Efficiency of medicinal plant extracts against some pathogenic bacteria causing

skin disease
¢ o/ &V 1* o/ 4 2
NIBINTEYIN IURE" WAL BTN NS

Krongkan Jonta" and Watcharapom Thahom 2

UnNAntia

TafamisTrevilufinnannidouuafiBaunssfingesansasnu (ilaenisenugious udednalss
pannisldeaufgaufivnaiunetsdeliiinnisfest luiiee i fofuemadeadeddaianisinem
UszAnsnmassansainayulnaiution 5 slintuniasinudauueiidenslsaRoniuneia fe Pseudomonas
aeruginosa, methicillin resistant Staphylococcus aureus (MRSA) Wa e Staphylococcus aureus Taanagay g ns
m'ﬁﬁmﬁy@ﬂmm'ﬁﬂﬁ’mwﬁumﬂm;lufmﬁﬂﬁmﬁwﬁﬁLL@:L@mu@aﬁwﬁﬁ agar well diffusion wag broth dilution

o v

wafiliAe AnAamesiiaindanieniueasanandiudnisadnees S. aureus kaz MRSA Tifign Tnaraas
L‘ﬁuiué}’qqmmmﬁﬂﬁmﬁmmﬁﬂé’uﬁg@m‘a‘w’%iyﬂmLmﬂﬁféﬂ (MIC) Winfiu 15.63 uay 7.81 mg/ml LazAIAIIH
dndusngrassansarinfiaansagdouuaiide (MBC) THivindy 31.25 uar 62.50 mg/ml AsaALUWENaINd
wiatugnnsfiaindasieniue asuns0duian191930)999 MRSA uaz Ps. ceruginosa TasTHida MIC frgn
Winfiy 7.81 mg/ml uaz MBC G‘i’qqmwhf"fu 125 mgiml SMNAFU dauinBeeanfianaasenILpaLaTaNTaTA
sihannfleis 5 alalifiniadudinisiedgrandanasay annnai lFuanliifudiamninsunainfiay

sl TN W ndusna B anAns aesia s uRams (dsa (1

ﬁﬁﬁ?"lﬁiy: ﬁngufwi qw%ﬂ’l‘iﬁﬂuﬁmmﬂﬁ%ﬂ, agar well diffusion, broth dilution

' @12189ANET AMEATANERS INNANENAETYAYTeesne dandn 1Weeeny 57100

2 @Al ANLATANARS InNANENaBINYagdeeIny dmdn @eeen 57100

' Major Biology, Faculty of Education, Chiangrai Rajabhat University, Chiangrai Province 57100

2 Major Chemistry, Faculty of Education, Chiangrai Rajabhat University, Chiangrai Province 57100
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Abstract

Skin diseases are commonly caused by some bacteria. Normally, bacterial infection can be treated with
antibiotics. However, taking antibiotics for long term can lead to increasing antimicrobial resistance in patients.
Therefore, this research was aimed to study on efficiency of 5 local medicinal plant extracts against some
pathogenic bacteria causing skin diseases. The tested bacteria in this study were Pseudomonas aeruginosa,
methicillin resistant Staphylococcus aureus (MRSA) and Staphylococcus aureus. The antibacterial activity of ethanol
and aqueous crude extracts of each plant were investigated by agar well diffusion assay and broth dilution method.
The results shown that the ethanol extract of Houttuynia cordata had the highest activity against S. aureus and
MRSA with the minimal inhibitory concentration (MIC) value of 15.63 and 7.81 mg/ml and the minimum bactericidal
concentration (MBC) value of 31.25 and 62.50 mg/ml, respectively. Moreover, the ethanolic extracts of Tiliacora
triandra represented the highest growth inhibitory activity on MRSA and Ps. aeruginosa, at MIC value of 7.8 1
mag/ml and MBC value of 125 mag/ml, while the ethanolic extracts of Gymnema inodorum (Lour.) Decne. and the
aqueous extract of fiveplants had no antibacterial activity on the tested bacteria. The results from this study showed

the possibility of some herbal plants for further medical or skin products development.

Keywords: medicinal plants, antibacterial activity, agar well diffusion, broth dilution

unin

Foanulnsdnfunguitgifiasaanmisen uasfinisilduszgndtivsfnunsumdetnsunanane
Tunasnunlansneg Tnaayulnanareefialfinalunissnunlanlfnindidesiugunuiiaqiu uasiianau
Uapasaungligendn (Nasri H, Shirzad H, 2013) anassngasiananddwiniiumnHiatunisinfaasuins g

: y o . o ‘v x4
Uselomlifinmnndn uazinsfineniinmanifessansainanayminsnanariiaiiansnsnasngnddudatiod

'
a A A

ﬁﬂT‘mTumgﬂﬁfﬁ Tmmawwmjmmﬂmiw ﬂumLmﬂmmﬁl,ﬁmﬂziﬂﬁmm 7 anuYia 1 TspRndnsruy
a a a o @Y oA a v & ' @)
madiwnele Taaluszuumadivenms uazlsaRamis Wwiu Tneewizngadinelsanteionsiais wudnd
nguiiinnuldussiigainyanara U Fefianmguiannisuuaii3aunsefia 1Ww Propionibacterium acnes,
Staphylococcus aureus, Pseudomonas aeruginosa, Staphylococcus epidermidis W @ ¢ methicillin - resistant
Staphylococcus aureus \u$in (Cogen, A L et al., 2008) Taga1niseing T MAnTusndenalsnainisnsnun iy
2 a ' ' @ @ ' ' - v @ o Y A o a 4 5 o
Tnannslianufiiaue usestwlsfnunistdedvsnfissiuiinaaium snavintifianadnadacsadld wazin
Wifinnsslesnuns@ofinsnndndnsioy (B30 uaz waua, 2554) emnnsAnenileasananuasiisanuing
nansriinauTnduienisiedgaesnuaitidana lsauuRanela [ Auseadu Wu Chansakaow et dl. (2003)
WUINFIIRAANUTANTANAGILENIUDAURANNANITEULNAD S, aureus ATCC 25923 WAz E. coli ATCC 25922
T## gandnuol qudany wazany (2008) NMsfnunUsranEnnessansainaniUdendegalunisdudage
wuAfiBandaRaunRantin (Aun Staphylococcus aureus, S. epidermidis Wa s Propionibacterium acnes W31
1915085 UE9N19193 2D NTBUUATIEENY 3 oHA  SFYINT WAT UONA (2554) YINN19MARBUN1TTUEN
A91e3yreadauunilidunalsafoniiens 6 ¥l (Hun £ coli 0157:H7, P. acnes, Ps. aeruginosa, S. aureus,

MRSA uaz S. epidermidis faefraninsne 10 1ila nudusazsiadgnsiunisdudadenaseulFuansnii
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UBNIINHIINTILIUVDY NFHT A1ANT WAz AaE1nT0l FURT (2555) WUG1 FITEAANENITNINNTDNLAY

'
A oA |

uzpmlianfuszAvanmiumaiudadagfuyadiinelarRamield Trednanaan 13 Suassavsamiuniaiiudads
Staphylococcus aureus Way Candida albican T@]’ﬁ‘ﬁq&l URZARINAN 3:1 ﬁﬁ'ﬁxﬁw%mﬁfumﬁé’uﬁy’q L%@ Proteus vulgaris
TiAfign annafnundelszandamlunmsfndauuai3saesasuivanaisein szdlidiamiaans
FamEnandudeniaainesuuni3unslsnunRamia e utetaslafaudd s hiastudnunssauiics
fAnnafnuiuazinniamasauasasnsatunstudslsammeRamisdeninetion Wasnnuliianizung
Fiosfiuminiu Seayulnsmaitiensezansnsaimmnielfiduieentunnssnunlsamaumenfidansmsian
aanflli AeiugidedsfunAniafnuntearivsnmiunisiudsdaunafiGenelsaRomlnneila saeas
ﬂﬁmgﬁfwjﬁuﬁmﬁwu%ﬁwﬁ’mL%mﬁm 5 9l WleHiiugnidioyaddn insinaniasnsessaienamdy

Finen YRR NNARTWTIFNG Tvmuyienanaswas

(%4 o = =
qﬂqqﬂﬂsmumﬁﬁmsﬁnm
NNSITUNBNITNARD
%4 =1 >4 1
msﬂmaaﬂmﬂmmgufws
Lﬁmqmquﬁfmﬂ'mﬁmgufmﬁuﬁm 5 %5ia (Hu Tuenns AnAnmaes Anas fn@senn wazilyanl

Treuemiugowsing g aesiymmsneemmstivsslend sadiuanddunnsd 1

At 1 anulnaii i unnamesey

ﬁﬁﬂﬁ‘nﬂguTWi Aufi i unsvasaulssansan
Tiliacora triandra (Colebr.) Diels (£113474) Ty
Houttuynia cordata Thunb. (HNATIRNBY) T‘Ll
Coccinia grandis L. Voigt ($inA4) el
Gymnema inodorum (Lour.) Decne. (Rn@eAN) el
Gynura divaricata (L.) DC. (3n9sn91eod, udesnil) el

AMSLABENAIENTTRAANETUAINANUINS

vinwaslnaiistiog 5 1ia Tur ding dnenapes snde fnBasn uay wlziith Treldaduresustas
wnauliusfigamgf 55 °C ualianden uidantnsapilnausiassiaeanid 2 ganisarin gaay 250 N3y
Tnemriivisarinansaangvdfasieniues 95% wiainfingndaairaaasnimann 48 Falu daudngemileadna
Fasminndu utlu water both Agamgfl 45 °C Faudazyanaad aldnadauasunssafvitazaswingy 1.4
YnanTafaf [Funaasdaanszaengss Whatman lwed 1 uasssmesioiiazansesn axaiendusag Dimethyl

suffoxide (OMSO) THRAndintinsnsfidiasniseEareuiisausta
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mswmﬁ'a‘um'mmmsﬂ?umsé'uf—;lzamiw%tyﬂml,mﬂﬁl,%ﬂéi'm%% Agar well diffusion

ﬁﬁﬂﬂ’ﬁLWﬁzL’s‘%ﬁl\‘lL%@W@ﬂ@U Téun Pseudomonas aeruginosa, Staphylococcus aureus Wa e methicillin
resistant Staphylococcus aureus (MRSA) TeM15Ma Mueller Hinton broth (MHB) 1387915 5 ml U'Nﬁ 37 °C il
181 16-18 Falus anniuFuAmngurnsuuaREe TiAs Ui fuaIsazaIen1ATgI% McFarland a4 0.5
aninliliiudfasndaduaclunsenmizsidssuuaianaaoundazaiainllindsuuRaniinains
Mueller Hinton agar (MHA) 9 ﬁﬁﬂﬁwmf”gummﬁuﬁmL%@Tﬁl,ﬁquw (hole—plate diffusion) 2% {211
rngudnans 6 mm udameaanasdameuusazsiatuiuins 100 pl asldTunquiiens Tnaldenugaaus
Gentamicin AR MLNEiN 2.5 mg/ml LugAAIUAN (WaUan) WAz Dimethyl sulfoxide (DMSO) iugAAILAH
(Haau) ¥ lUadl 37 oC fiwaan 24 Falas tuftnudusinugudnansaslaunsnnadiuds (dear zone) Anidanans
afmasuinslinauan enagaumAl MIC uay MBC sialy

ﬂ’!iﬂ’lﬁ‘i’lﬂ?ﬁﬂL"EI'N’EI'%G&I’TQWZI@dﬂﬁiﬂﬁﬂﬁﬂﬁﬂﬁiﬂgui’ilﬂ’lil.@%iy“llﬂdLL‘]JﬂﬁL%ilﬁﬂTiﬂ (Minimal

Inhibitory Concentration, MIC)
yinnamesdiniusingrrasmsaiafidudsnnasoesdediaanadesnsaaadampdnaitinauan
97133 Agar well diffusion wazeUFEam Gentomicin wuuddUFan 2 win Tnetifiaaaudadin@adiuiagy 500
uae 2.5 mg/ml axad Tuawing MHB e Bedelsafisunnsguudafuadbiaeaaasssaniusaadin
anuinawsiazeila wWisnUfTaue Gentamicin Smenaam 1:1 ﬁﬁTﬁﬂuﬁ@qmmgﬁ 57 C \ffsmamn 24 Falag malog

Funen1afinauguede iasavnasusiazrasn Resmmasavnassiiasaratadlaagidaasdai

yavansafinaiign uazvinnsdartaagulanald Spectrophotometer WaeLiflauiunasnaIuaN NfUfzauy

[
A o

Gentamicin Bg Besziuanudinduiisngruesanaaiafiisnunsndugsnsiyueadali Ae f Mic

1 ]
o

nrsnIAIAIINIE N NAIgRaIRITANATIINITasILUATILSE (Minimum Bactericidal
Concentration, MBC)

o Aa o P o o o ¥ P Y Vo A AP o

Wenvasanasesfidsziuanudniveesasadafiansadudgeniseigeatald Ae 7
a3 yrssd@aynvasn (@nYodla) 8vinnns Streck plote LW MHA e e@Ee usfigamg 37 °C iu
1N 24 Fals s malaegmaednes@evinaey wasnii Hlaasn MBC favanunsnsin@eveseuly 99.99 %

nsifiusIusInuaznIsiAseidaya

ad o . o =3 a a g 3 a A ! ¥

-97n3%8 Agar well diffusion inisiBeuidisudssdvBnmnistiudeuuaiiGeainAiaasndteesesls
289013889 (inhibition zone) TAnduN gL naSTE AmAenasainayuinsi finauan ievnasunian
MIC uaz MBC fumansialyl

- AmAANdNiuRngRraIRnsaiaTiaNNsadudenIsesyesuuATGenalsa (MIC) Ra1Ttn
annnasanaassiisnsazaiaiiiaanule laanisdadtaaugulaeld Spectrophotometer Wasuifuiunasn
pauan nsziuadsduiisngrassasanafiaansodudenisadyresda i Aa d1 MIC

- mamAnanNdindungrussasaiafianansasin@suuaiis (MBC) imasanaassiifiaanla

VRMHANA Streak plate THaNTZED BTKNALAEANTSIAZIBNTENARBLLNI NI TE
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HNRNTIFANKT

b4
nsNaNaURIsENasaIZaLuAiZasa8ds agar well diffusion

FINNANITVIANAULTLRNBNINIBIENTRAAVINNNG 10 AaEi19 Faeidana agar well diffusion Wl &19

' '
A W A

ANAUARZ TR N AN UGG TUAIATIT 1

A151971 1 UseAnBnineesansain unissusouuaiiBedaeds agar disc diffusion

diwingneinanaslaraenisdiuds (mm)

ANTVIAFDL fvinazans

S. aureus MRSA Ps. aeruginosa
RAANIRIES 18.0+0 17.3 + 0.6 14.3 + 0.6
alaN 13.0£0 17 +06 13.0£0
Tuginung 1@y1148a 95% 12.7 + 0.6 123 + 0.6 12.7 + 0.6
uilzpintle 13.3 £ 0.6 123+06 1.0+ 0
NNBeNAn 0 0 0
NNANIRE 0 0 0
alaN 0 0 0
Tugung vinnaw 0 0 0
utlzsintle 0 0 0
ATk N 0 0 0
Gentamycin 1 mg/ml 32.7+0.6 1200 31.7 £ 0.6

A1NANTI97 1 Nud Ananases Fnde Tueune wazulzintl atadaneniues 95% ansaduds
mﬁw‘%fyﬂmlﬁymmﬂﬁﬁﬂ S. aureus, MRSA Ua¥ Ps. aeruginosa [Hd1eiu lagansadaaindnatanesin
Aduninguinansnslasasnisdudanniigaindy 18.0 17.5 uaz 14.3 Aafmas asa1AD a1ainfias
Tugmns uazudednts fgndlunisdudonisiadaeendauuafids S aureus, MRSA Az Ps. deruginosa
Tnafanadumugudnansslarasniadudoag Tutasszndng 12.7-13.3, 11.7-12.3 uaz 11.0-13.0 AaAiunAs
AINATFL dandniBaenfianafasenIues 95%, AnANaRes SR e wlzsntle uaziniBaemiiane
ﬁqu’mﬁ"uvfaiﬂfuu’ﬁnﬁm—jy’qﬂ’ﬁw%iyﬂmLLumﬁL‘%ﬂﬁT%mmuTﬁ LL@‘;Lﬁ@LU%ﬂULﬁﬂuﬁ’umﬂﬁ%fmz gentamycin
AN NG Y 1 mg/ml Wudqmmmé’ufamﬁw%iyﬂm S. aureus, MRSA Ua¥ Ps. aeruginosa (4 laaflauna

iwingndinansaslaresnisfudawingy 32.7, 12.0 uaz 31.7 AafmNAs AMHAT
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1 1 ¥ ¥
WNRYBN ﬂ”lﬂ’?’lNL%N"EiuWﬁ@({ﬂﬂ’ﬂﬂﬂﬂiﬂﬂﬂﬁﬂ’lﬂ’]‘iﬂﬂﬂﬂﬁﬂﬁit@%iy‘ll’ﬂﬂ%ﬂ‘l’lﬂﬁ’ﬂﬂ (MIC) wazan

m’mLﬁuﬁuﬁqqmmmmﬁ’ﬂﬁmm'imhL%@wmﬂ'au (MBC)
mﬂmﬁmmwL%N%uﬁﬁqmmmﬁﬂﬁ’mmﬂufw'ﬁﬁmmﬁﬂﬁufmmﬂ%mﬂmL%’y@ (MIC) A98N15138379
asarinanuinaiilinauan wudn araaiainasesiiaindesieniuea 95% Tirn MIC uaz MBC sngnln
m‘sﬁuégam‘m%iyﬂm s. aureus TnafiFin MIC uaz MBC Wit 15.63 waz 31.25 wardanunsadudada MRSA
TnadlAn MIC way MBC winfiy 7.81 way 62.50 mg/ml AMHEIRL J89a9sfe F1aaingwfiaiadseniues
95% Tmeilisin MiC ﬁwquﬂﬂﬁu 7.81 mg/ml waz MBC &?ﬂqmwhﬁ’u 125 mg/ml Tunagiudannaiadayes MRSA

A

WAY Ps. Aeruginosa WalsufeuiueNUfj3auy gentamicin WudniiAn MIC uaz MBC 289uuAliae S. aureus,

a

MRSA wag Ps. aeruginosa Winfiu 0.50, 8.0 uaz 0.05 Radniusaladans auanay (m19f 2)

A1519% 2 m’qmwLﬁuﬁu@hqmmm‘mﬁ’mﬁmmﬁaﬂ"ué’qL%ﬂwmﬂufﬁ (MIC) uazArAdnduFgnD9

AaRfARaNITaR W EeeaaUlF (MBC)

AHLENEW (mg/ml)

F1TNAFDY AaNayas S. aureus MRSA Ps. aeruginosa
MIC MBC MIC MBC MIC MBC
NNANIAE 15.63 31.25 7.81 62.50 31.25 62.50
AN 31.25 125 125 62.50 62.50 125
g ENIUBN 95% 15.63 125 7.81 7.81 7.81 125
wilzAntl 15.63 125 3125 6250 6250 125
NNIRENAT - - - - - -
Gentamycin 0.50 0.50 8.0 8.0 0.05 0.05

NG Feyanuol - Ae BinemauiesanasaialaunsadudauuniiBe#éaeas agar well diffusion

3@1szﬁtmzﬂ§ﬂna

A o '

NﬂﬂﬂiﬂﬂﬂﬂuﬂﬁiﬂﬁﬂﬂHuTWﬁﬁd 5 ¥ findaeABnaaiATANTE nud1 AnAaeesfiaiadageniues
ANNT0SUEIN1919B U8 S. aureus UAT MRSA Tﬁﬁﬁqm TagTsiAn MiC G‘%quvhﬁ'u 15.63 way 7.81 mg/ml LAz
A MBC singa Wiy 31.25 uaz 62.50 mg/ml snadndy wenainfiudatudnnsfiadasosionieaaisnsadiods
AM51930Y2B9 MRSA WAz Ps. aeruginosa gl MIC ﬁ'}’ﬁqmwhﬁ’u 7.81 mg/ml waz MBC G‘i’ﬁqmﬁqﬁu 125 mg/ml
gL daninidesaniiaindosianiues uazdatvmnaiaiadeaiinanendieis 5 alaliaisnsn

fugansiasayreswuailBef inaaeu

a A

anuad Fannnanasausaaiaasuing audulidn seaiaiinanisiudnseiopesuafideddy
WASHLIAN (S. aureus Waz MRSA) [HANINUATHAL (Ps. aeruginosa) TafnaiiasnananyaelmadresuL AT Be
unsnaviilaseadnednunenaesianad dudunes outer membrane @aiinansuszinn lipopolysacharide Taados
Fananaitandudadunatueesanasing ¢ Biimadniluead ety douuefidounssuniufdmsnonnns

wilmaafiuansnsanunsnay Auintiaameasuausaduimdngad (Fidrendn (Martinez de Tejada G,
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et al, 2012; Gberikon GM, Adeoti Il and Aondoackaa AD, 2015) ﬁ”m’%"i_lmmmeﬁiﬂ?%ﬂﬁﬁﬂﬂﬂf]ﬂ%ﬂﬂd%'aﬂﬂwwfJ\‘I’Mi
affAusiazila wudn aynlafiadadasinanlicunaniinaiudnasigresdeuund Guld vetidasenn
Hadndnluiladaunlaznisfionadenasianisognanisdanin i aniAnnsazaneeessnsddoiies b
aygnlnafiazanslaudiavinazansfiunnsnsiu Tneinazduag fuanimdarasdayinazaisfif manusslunnsi
amanslisinaiudan Tnetumannaesiiinnslisiinazans 2 win fa ionuos 95% uastinndn Seidiugai
azaneiifimsfiudasnnndienuea Trsannianaseumssdaaininaulionngys inissudedeaaey

AR AaIsatunsRansaAnfieangradudnisie’ yassdienaseuld A vindueniuea

v [
Lo &

Fousnsingnsdndnuanulnais 5 wfiafleongrstidinasinyresdewafidenasouadiuinfiaz el
Fovinazaeiifimsiuiani (evuea) snnndififidags () Semsetunmaenunes Wikowska AM, et al. (2013)
LLZ\]zefuﬂﬁ‘iﬂﬂﬂqw%wqx‘l%’]ﬂ’?wsfuﬂﬁ‘iguﬁgﬁL%ﬂl,lllﬂﬁL%?Jﬁ?uﬁ/\i%uﬂg:ﬁ‘l.lﬂ’]‘iﬁ’?ﬁiy‘ﬁfl@QTMNH%TW"]?LL@@&%?AW&QEI
Tasannniavmaaey wudh ayning 4 siefiaindasavues Tud Tuaames Tutmne fRe uazilzdnls aisan
fudsdonnaanliv 3 win wilinsrasnetiudadeunnsneiu TnsannaaAnuadesn 7 wudn ansarinenniy
papes Tugmng fds wazulzdntle Aouudausifnnssnsemmannsdnaransnmlunisiudsdauuni 3e
pananeiin Inslidaaasinanisesin wudn Sasddniiamsndudonisiesgreafdeunsaiali
(iangang F, et . 2013) 1t Tupnamasiiaindosmmues uaz iovues sximsadadiuaseengrsnannsas
vidaeawas (methyl ester) ﬁﬂﬂm‘mé’u&ﬂﬁw‘%iymm @erielanlEnatuniia @ Bukholderia pseudomalel, Shigella
flexneri, Salmonella group B, Staphylococcus aureus wae Group A streptococci g %wwﬁfﬁ‘v’mm‘ﬁﬁ ﬂbfuﬂ%g\iﬁlﬁ
e Taawudn asaipenntunnasesiiqnd lumadudinaeaneesdeveeeulin Tresananduduasinde

S. aureus uaz MRSA TaATIgR daulilugaurefinud fasdrdyungafifignsiunisfiuds figureadu

Ao snsanauTueNszmgannduasAlsynaunanfiandny (Aun PB-Lindool, oc-terpineol uaz PB-ionone
(2TEYAUN NAUNRY LazAE, 2014) FamIT0ULNN993 I @auuAiiiEe Staphylococcus aureus, Bacillus cereus,

Escherichia coli wa Salmonella sp. T (Naibaho NM, et. dl, 2012) Tuannassssyuinadinausgnesindef uilaasilng

v
o

AlvinasianisfiusaEeanaaay F ﬁ\‘iﬁLﬁmmﬂsﬁuﬁﬁqﬂﬁ:ﬂ@‘uﬁwﬂ%zﬁwﬁm%mjmxlmfmmﬁ (flavoniod) L&z

#ATuan (phenolic) ARz tunsdudeuuniiGefinelandald Tnawud asataindeiiaiafaaieniuead

v v
4

Usz@visnmlunasiugadte Staphylococcus aureus Wae Propionibacterium acne (NN uazAn4z, 2554) UBNINTIN

& X o 4 @ ,{Gt o & 4 \Ey|d &/T o & g \Ey
nanaeUAsIHuUzADeARqyd nnsduddieneaeu [fiduRendu lneamnsadugadie Staphylococcus aureus (7
Aiga MleafinanansddnfidgrbsemaduuniiBe Tnavnandiinegt wodn fovis nnsimibsadadai
s nislsAuNRIMTIILE s Nz Senguansfinudnuangns wnsinude 3aEn [Hun nguansdszam
dicaffeoyl quinic acids, sitosteryl Wa e stigmasteryl glucosides La e 1,2-bis-dodecanoyl-3-alpha-D-glucopyranosyl-sn—-

L4 a = Q( o/ ' v U o o/ d 1
glycerol (3en naazatizd uar Using AAayms, 2548) angnbsianana uansiiwinansdnAniifieg s
sthenaftunainlunsiuiansedyeeadeuuaitiBefinelsaunRomllnuieaniy sanUssansnmmlunisding
Eeanarauyvnnresasaiasyuinawsiszslnnianaspisilaniniidn asaiaayuivafieuiameiiadasos
lvupalinasiensdudadevnasulin SeieyaiiFannisiseluaseilerarnsmiludiieyaiiugmdmsy
Y P = 1 & A o s = Ly A =

msfnedudall TngfRiersondedrpaondufivuesansaindomad sandeqnifinugu ¢ viensmaasy
UszdvBmnessansanniungudnivaaes vaerud sasaauammnsmitiuiamnsesesdudamanlundnd o

' P N T o & 4 A, N o Vo
AN 1’]Lﬂ%l’]?lﬂ\‘lﬂi.lﬂ’]‘iil‘i_lilx‘iL%ﬂ%ﬂ?ﬂ‘iﬂ‘i’l"l\mQﬁuﬂTﬂ@@Tﬂﬂuﬁﬂ@
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nouding ey uay oigdlend fnEBTu. (2554). nrsimmealusRuieysan@a. Taseniafive 1 2554,
AARTINFEIHIRE, 1-5.

pioyIun NAUNGY, B3R Lﬁmﬁu uay BIg WWMNAARA. (2557). anavensmeuar Uszansniniunig
fudadanuait3eansiautanfoutifmensumeannfyanulng, 917a95megmansingss, 45(2)
(WFiw): 705-708.

501 n1ANA uar Aagn Aol SUeE. (2555). NSANEIUTEANBNINIBIENTRTARTNITNINTBnLANTI N TaN
Afnadudadoqauvadielsanawis. 01sa19398 nan areransamans uaswalulad 5(1), 47-60.

381 naazadied uaz Useans Armayns. (2548). sisrlsaRamdabuasfud feqiiu. ngemnes: ToaaRniy
A%, Mt 795.

90N FerHg uar WoNa vasia. (2554). ﬂﬁ‘J‘E/VL/E/%ﬁ'ﬁLﬁ??fy?/@\?LLUﬁﬁﬁﬂﬁﬂfﬁﬂﬂ’?dﬁﬁ@f@ﬂ?ﬁﬁ'ﬁﬂﬂyﬁ?mjuﬁv?
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A15UsZLARUSNIMNNS IHSUANE N Staphylococcus aureus a1NN1SU3 LA

¥ o & v o o
u’rﬂuﬂuﬂﬂ?umwmwuaﬂaﬂ
Exposure assesssment of Staphylococcus aureus for fresh orange juice in

Phitsanulok

wiien A’ a5 Uszlele? uaz 91999300 nosatin Tomysy'

Muthita Khontha'", Ornin Prachaiyo? and Jaruwan Thongsanit Okumura’

unAntia

Staphylococcus aureus \isuunfidarelsaommisifiuiy snasiuinan Saludonlueinisnd
mandnf ligngednuoe ddnduan iturdesiniilisuanufion f9mierinll assmdunsaasintmg
seiilamatwdondeainguan FngAu uazReuandon vinliiAnnsfutseduiuslna Faoduntafnuni
FeildngUszasAimvindiayanisUstiBuns R UdAE S. aureus Tusidnduan Wolsuduanusieniiuens
Temadndunseannisuslamindaisinnsuudon S aureus arnnnsifiudasdssiduduan 4auam 100
Fa9ein9 WU S. qureus 9119 7 Fiapting (AwgNFeLay 0.07) USHIasingaawy 1-100 CFU/mI Aasdnunse
sindndnan fauadsmasmaiiunaadiie UBriasindasy Anuman wazlAniounie Wity 5.47, 090, 16.4
way 0.60 AINAIAL %aﬁiﬁmwLLmﬂﬁmmmﬁﬁm%ﬁﬁiymmﬁﬁ (p>0.05) 2@9n19WuuA [Hny S. aureus
Tuddadn naslamidnduesssmnsfnduienas 12 vestssmnaiaonn Andsrsniunonisilon
vindisAn Wiy 218.69 Aaddss/yiu BrosdeiiingsnsnefioaTnmihdsduan AnnominBiodings
wuAnfige (100 CFURARARS) Windy 219x10° CFURaRARS/AAYN Aassineziiuansnislisududaie

S. aureus Winfiy 0.0007

AMsATY: Staphylococcus aureus, NMFUSRNNS [RSUANAR, WndnAwn, Awoidan

' npATngaEaineuazlsisanen AnAnenmansnnsung smAnendEnsAs Smdn Aroilan 65000

2 ANARIRATIANTTHINEAT ABLLNEASAERSTNENIETTHENRAURLRIIAGEN JTAnEndenisens damdn Auoilan 65000
" Department of Microbiology and Parasitology, Faculty of Medical Sciences, Naresuan University, Phitsanulok Province 65000
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Abstract

Staphylococcus aureus is a food poisoning bacteria which causes toxins—producing. It contaminated in
foods that were improperly produced. Orange juice is a popular drink. It was sold in the walk street market and
roadside. Thus, it may be contaminated S. aureus from the producers, raw materials and environment. As well as
it caused illness with the consumers. The aim of this study was to evaluate S. aureus exposure assessment in fresh
orange juice. A total of 100 samples of fresh orange juice were collected in Phitsanulok. The result displayed the
contamination level and prevalence of S. aureus in orange juice were 1-100 CFU / ml and 0.07, respectively. The
fresh orange juice features had average of pH, water activity, sugar and sodium chloride content were 3.47, 0.90,
16.44 and 0.6, respectively. There were no statistically significant differences (p> 0.05) of S. aureus in orange
juice. Consumption orange juice of Thai people was 12% of the total people. The average of consumption orange
juice was 218.69 ml / person / day. The amount of bacteria entering the body when consumed fresh orange juice.
Calculated from the most detected (100 CFU / ml) was 2.19x10* CFU / ml / person / day. The probability of exposure

to S. aureus was 0.0007.

Keywords: Staphylococcus aureus, Exposure assessment, Orange juice, Phitsanulok

unn

Staphylococcus aureus \isnuaiGaunssuan qunax Hadalss a31vansiie amnsaesgivln
167 Aersifiunaneng (pH) 45 - 9.3 Arsngarasiuamindass(a,) A3 li 0.86 gomgAfiainnn
Wigdulali 7 - 46 sermi@ea wazanunanesey R Tuanae AR (NaCl) 7 - 10 % (1] S. aureus 1iu
wuafiBenalsnoimiadufiy a1nn19as1eansfiy Enterotoxin slan19q (Hun o8ia A, B, C, D, E uaz G
Usznaufunuefi3einudelszdnuinoRmiua naseynasnudvin fuuTinvudanuluamnals
JneRsfinnsnentunguasamnssnemiaiioaadasaieresemng waziiludedilnsdionnazonn
¥99NTEUUNITNAREINT (ABNAae (2] naifutieannnnsFsuansfind axfenniananulis o1deu danvias

< 4 Aa a o @ % & ¥ 2 y Ao 4
MR RN Gfmwwumm?guLLﬁwzummiﬂqmm UaanFananaiile uazgeidesin U3unouea@aivin i

v
A g

finnagidutlag 10° - 108 CFU/g [3,4] unasfinuqdawnaddl ansnsanuliluemnsuszan dladns nansiost

1NN FINEIUINNILIBIAN 1 RIS ABVEBLBIMTATUNALNG BINITNU S. qureus IHBIMIT HBNTIN
ATUNIDeNINNTRgALLAT f—]’\immsﬂlﬁmwfmqﬁﬁﬂwmzmuqﬂm@ﬁTziﬁ“ﬂfmémﬁmvﬁ@ﬁLm%wmmifﬁﬁﬂﬁw
G PN ° % a [l A
1NN1992UNATB915ABT T TINR B9 AINNTEUIAINIEN ﬂ’ﬁNﬂQU@NT‘ﬁﬂ g9 4 JARUNA
(W.F1. 2556-2559) wudr@fiae 131,870 , 134,797, 130,995 uaz 138,595 918 dnannisvasfaiiu 204.07,
207.52, 200.22 WAY 211.83 ABUILAINTUNWAN ATNEIAYU [5, 6, 7, 8] TINAN1TATI9ITDND L9AT HSU
2 [ a | o o 4' [ a [
F1N9MINTEULRNSEIINNTIUNAANeN S, aureus %@gf‘u 3 m@muﬁﬂwLﬂumLm‘ﬂmmimm%mmmﬁmu
Ay wenanifisnssunisasualsaamnaiiuiniulseSon a.quasnnd 2551 nuddnisszuindelsn
A iuReUBdanluingnme M lsunEeuiannistantios ARWIE 911889 G181MaT 974K 28 519
Amduoaay 2154 FAagnnafifiszeziindoau S liinsduiiuguinieainenaiseiivisansfiv uazein

nsaansaiesUfiRntsnudndnisnsaenuide S. aureus Twindnau Seflnananandesiunisinsnzi
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WRsNReNANRNEsian15IAnlsA (Relative Risk) wpnaniluszmedwsa [FinisugnqdwEdeiniwaliian
Fanu S. aureus TWHNEN 2 Faegingensianae 10 daene (9] uaziszmaludFelAfin1snsaesnunnnw
WINATHNU S. aureus snniiga(3apay 14) Inaannzbuinds [10]

¥ o @ = A Ay a < ' ey A ¢ 1 ' A !

Wdsfuesesnndilfsuannsfissfivegnmnn Wesendvszlemidasnenie famAmiseimnags
TngenzAnAudge AN 19nARLAZe MBI UNTNABTILUUALERA LA ZUUUUII9299 [NBADUANDY

v ' o A & oo & A A Ada a Al ' &

ANfiasnnsrasngnansngunw anviedaiiuesasrinfidnszuannisnanfiinallideann TaansAuanuas
U599 182979199 N3 [ auEWATUNIaBY AR1A BennanAnuardmsuuuisnenu@eqaunadnalsa
Uwlanhuidnduan a1nnisnisndndillgnguaneneyieingdnsel wiesile uazindnes Tnamnnz
S. aureus BedminBaqRuwAdTlieguansardayanadon Widnauanszidtaudunande Uszao
3.30 — 419 ANUBNIMHNBRTEYDININA(H 0.80 —0.87 UBH19HINNA 11.8 BIAUBNE [11] /15U
ATNINNINATIANY12BIBINNTUATANIULANEEDINT RUTUT 3 NTNANYIFAERTNITUNNE NIUANUT
NIRT3IHLBS S. aureus T Na(H Aadaslinuluuinald 0.1 8adans AuindeRnunfeiladafidnase
ANSI93TY289 S. aureus TINANAUAR uazANLSzRNLUEHNMN S S uANTaTe wdwinlRiAan9S g

nsUsziRuns Esududmdunszuauntamilsiunisdssifiuannudas Teenduntsmnmanasinesiiiu

T = a & a‘[ aa & a A ¢ T o
apglan1anasinn19i9ulI891NNITLS ﬂﬂ’r]"l‘ViWﬁWNﬂﬁﬁﬁuLﬂﬂu’i@%Wﬁﬂﬂ@ i3l @Wﬂﬂ"lﬁﬂ‘ﬂﬂ;ﬁﬂLLUU‘Vﬂﬂ

piamans euansdanodenalss Seiisyanisudlanemisfiundeusduwidialsn U3nnnemsd

1
A oA

1alnALdazASS ﬂ%uﬂmf-gﬁumﬂwﬂmﬂﬂusfummﬁ q"ﬂﬁﬂwmzmiwﬁm NITUIUNITNER N19U999 RREN

v
AaA o

nafiusnen uarnswies Wedeyauseneunisusyfiv (12] delunnsinenfiidngUssasdite Hiduioyaly
n3UsTANANIELS S. aureus TwindnAuaafismhelusnefies Sdnfivalan uaziafnuniladed

FINARBN1TL3EY28Y S. aureus THHNENAUAR

anaUnTauarIENT1TANYN

eting Tneniaifudandsinduduaaiidminelumianends gudniadin aain Sudunsans
Tsangnunauazgudsnmnis wenuneiles dmdafieadan 41uau 100 fasgn

wngUnsal

\sasfia dasufisuaraunged: fauseu (Hot air oven) indnsisinaneide (Autocdave) fauinnzide
(Incubator) LAAB9SAUBHTNNENTY (Water activity) 1aaBedaAamidunga-sng (oH meter) LABBINEHN (Vortex
mixer) WABIIAAT1NAI (Brix Refractometer) Thum (Pipette) amnIzi@e (Petri dish) WaaiZed@e (Loop) wiis
Wfi998 (Glass spreader)

ﬂ']ﬁ’l‘sté/ﬂu%@u,@zﬂ’lsmﬁ . Butterfield’phosphate buffered dilution water (BPB), Baird—Parker
medium (BP), Brain heart infusion broth (BHI), Tryptic soy agar (TSA), Coagulase plasma (rabbit) with EDTA,
Silver Nitrate (AgNO3), Potassium Cromate (K,CrO,), Sodiumcloride (NaCl)
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1. 115M5I9NASI2ANqaTANe S. aureus [13] werdagluniauzussyidindu wmdaads
astunmnediusmende uazwenidniuanass (FapdeBuin)easniind1lnednaediegnanNasy
ANAUaz 10 Wi Aea19aTan8ldaay (Butterfield’phosphate buffered dilution water) Tillaifiansing 1 Radans
TaasTuansaraeidnans 9 Radans wenlfidniu ez lFsadnadasnaiin 1: 10 TwasadneBuduuay
FaENIRTE A UAINIEAES79 1 : 10 AYUHRINENBMNSIALIEe Baird-Parker medium 93Wn1Ea 1 AaAARS
SUMIU 3 9NIZIED (0.3 0.3 Az 0.4 HaAAnT) feseiuANaeas uda T urisufasainde iaeunin
pWNSIAEIEauieinUNT 35-37 asrraBua Wunan 45-48 alng siulalafilueunnsdefifdnuos
Talatlanne fe nan yu Al Jlougussulaladl uarenaflowlassunsndas 20-200 Talad
dadengneties 5 Talad silUnseadudu Tnanismaasy Coagulase test Tauidelnladfiflanyoianiza
?34Brain heart infusion broth 0.2-0.3 RaAAMS WAz Tryptic soy agar (TSA) slant 1 N7 35 BeANEALB YT
18-24 %alng (U TSA slant ﬁﬂqm‘mgﬁﬁﬂuﬁﬂvmﬂ@mﬁuL@N‘lﬁﬂ%ﬂﬂﬂu Coagulase sﬁg”l) W#is coagulase plasma
(rabbit) with EDTA 0.5 8883 UNf 35 avAsalas 6 49069 dainanissudanuiduas (clot)
Tunaan T@ﬂm'ﬁLﬁﬂw‘%@méﬂmmﬁﬁmﬂuﬂmwLﬁﬂ aqUdwu S, aureus usilunadiflludovideudennsdon
Winsaan 18-48 4alu udnsuna 5@Tﬁiwumﬂwﬁ\1§hLﬁuﬁu*‘ﬁusfﬁﬂjﬂwmﬁmu

2. nsiaaramiinnsans (pH) Faeraesinanuiunsnsing (pH meter) Ysatinaindnanan
20 Aaddns TndnWduiedeati iinnsdn 3 ASyfetng wazmAaaY

3. NS ARTANTHIITHI DS INANAULER A2LLAED Refractometer Trgnnaenfat N dNALEARIT
LD NEIINHNBIWANIINALNA B9RAT 0 =32 89BN ¥inn199m 3 ASe/andne uazmAmae

4. nrsvnUS NN ase (Water activity; A,) #aetaaesdntEnnounindass(Water activity) £7e
NOVASINA 414 AW-CENTER 200 S/N9604001 Taginnalasaasinsaslundy wlados o ansiingn Taniiades
NRIANIILPEDI9YNINTBUNE

5. n19n1USHILNRS (Sodium chloride; NaCl) anudfaasuas (Mohr's method) N197LASIZMN
Ysunoueslnfennan (56 TmﬁmﬁTmmmﬁ’um‘mmwmmﬁm%Lq@‘?fmmm (AgNO5) uazlInunaides

aaa o

Taswm (K,Cro,) \indummnas o qnanya 1We AgNO; vinUfRsenfiulaslanaanlss vunuda AGNO; ifiu

aan o

Nueaaniios awinUfiBeniu K,Cro, Arnznendanasdlnsmn (Ag,Cro,) Windiiniawns Fudusaueni
qegfrnnliisen Tnannslhmamfaaansazarsninsgiuastusetnaidnauan Usnins 10 Aadans uay
FuanSaeazeaanae Aenaae (56 TuiiduAuan
a e aa a g T nyi‘ ° & = = Py

6. N1sAlATIERdayan1ewid Ainanziiayalaglfllsunsudniagy STATA 12 WiauFauisy
AHANANENETR fasl Chisquaed test (X?) WAz Fisher’s exact test

7. nsUszsifinnisiGsusuda Hnnssuniranuiiendureslaniaivdlneingssu udafianis
@ [ -7 o/ a A o &
Futlaeann S. aureus TnannsRududioys nangmneiennis uaznanisinend foil

- Heyaansnesmadifeiuanlsransuasting Usyant w.e. 2559 d1dinpdiuanlszannsiudande

fugylan
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- Fayanmsilnaemsveslszmeling B w2559 FudniegasinaninuinsguiuAnEasuas
DIANTUANR
- UAsunsUulenuarAngnaesn1sUNdeuEe S. aureus ANHINANN ITHINTINLLED/I1HIU

AIDENVIIANA

12
=

- dszdnemaniiendhmedeniaudion s. oureus ﬁﬁzﬁwmeﬁufﬁuﬁy’u 9nfiayatFanansUuien
sapifinAnEA9eA% Gumbel’s method /11151Mn Reoccurrence (F1andinatinsianam + /arfufiansdantiag)
M (1Reoccumence) wassnAnTilisnas19nsm ssrinanBrnainnathulienfisydusing o fuaansd Wevnannsi
e TneliTusunan Bxcel aunnafiliazinmissdnaraninenthasdanianisindeniiszising g (12)

- aaesANnesiiuesn s ANAE S aureus el aNNIg [14]
Pr = Px(1- g Dosey (1

We P Ae ANYN (Prevalence) 289 S. aureus Tuﬁqﬁuﬁu

Dose A8 91494 S. aureus idnginenis

HANTSANGT

¥ ¥
MSANEIAUANYUENNNILNNWUALARIBINITHAY
nafineAnANEIsNANAL e lFdmSumsAneniladefiinaseniaeioees S. aureus hadndinu

WAZNTRE NULLSIaBIN1Tas ayfiansnsaad wansis iuseiuiiniianisid oy Seuamednfamanadt 1

A15199 1 AUANEMUENNIENNRATNIIAT BN AN AN

Variable Mean SD 95% Confidence
Interval
pH 3.47 0.41 3.39 — 3.55
Sugar content (°Brix) 16.44 7.25 15.00 - 17.88
Water activity(Ay) 0.897 1.02 0.895 - 0.900
% NaCl 0.60 1.86 0.53 - 0.68

v '
o a a

AINATNNUT AeAnEzIasdnan SAnsfsrassannadunansiie wiaiu 3.47 douiFunm

a A

WIATALEAIATAITIHNINT NI AUENE  RAWVINTY 16.44 TanisTUB NI sHNAa T 909N dHANT [Ha1n

A '

A9AnENT Ae 0.897 warfitBuioundeinu eindumuidwvingu 0.60

Proceedings

65



)] Z 122 PHAYAO RESEARCH
— CONFERENCE

MNNITANENANBRAINANTNEEDY AR Ndunsase USnnamisna Usnondasy uasiousy
2UNABAUNITATIINLLALATI9 (WU S. aureus TindnAu wudnfimanuuansnsadeiiladdnynieads
H8991nA p-value > 0.05 (M191991 2) WBNINT [HANHIAIIHFNRUELBINWTA N5 Usaagne wiela
5 {f (U3 MsBUNMANENAWSas wasnelesivnlan sunedmes sneuneszin uazaaATinunsng)

o ° \ a & , ¥ @ A A y ¥ & o
uazAnEnEMIT e 8§ 5 qUuuy (Auan naugituds TnagomgRund 2o dunfauiude) funismssany

wazliny S. aureus WudnlEAHuANANTLREEsTad Atynea R R zRiY

AN51971 2 LBHUTAELATANH YA HANAUETENINNITATITNULAL [NWY S, aureus Tsin&u AL

Variable S. aureus p-value
Positive Negative
(Mean+SD) (MeantSD)
pH 3.69 £ 0.30 3.45 + 0.41 0.147
Sugar content 18.3 £ 7.35 16.3 £ 7.27 0.475
Water activity 0.905 + 1.04 0.897 + 1.01 0.169
%NaCl 0.77 + 1.89 0.59 + 1.86 0.273

msmmw«qnLmzﬂ’%mmmsﬂm‘ﬁ@uwmL%a s. aureus Tuwsindinau
9ann1ansasAtaszintstuiionseade S. aureus Twindududauan 100 daatng wunisuiian
S. aureus 7 fiaedng BsRiunangniesas 7 (0.07) uazUAriaiinunisthationagtumag 1- 100 ciuml
sUsTRRUS s IS NAS
andayanisudlnaamiseesdsymeing ainuinsgIuaRANEAsLaTINTUINENR Hnnguslng
sihdnduastarrnatenay 12 aasisznnaianae AnedsresiinadivalnaenizgiuaTnmindusu if
8y 3 B0 windu 218.69 AnAAN/ALTY
nsdazdurnusiiandureslenanisludewda annnisUssfinastesssunaudonda
Tuszdusing q TaeAs Gumbel's Method flFsnninnsuiion 7 sziu As 1, 3, 6, 18, 51, 56 uaz 100 CFU/mI
fiaarudzesnisuwdeni 0.06930, 0.05942, 0.04950, 0.03960, 0.02970, 0.01980 way 0.00990
AANBTRY (A5 3) uaraE9nINszrinaBrnannsUenuar anudranisumien e y ABAIH
AaNAYpIn1sUden x AeUinimnisuwdew annnsanldannis y = 0.0616e 09 frdnlsvAns
masmanla (R?) wiidu 0.9656 (Nl 1)
pansniazfivrasBunanisiudonds S aureus iidnduitazausing q (03797 4) Taeumsaty
anns e
x fa azAuntadudion
y Ae mondivesnnsthatien

e fa (Fi’lﬂﬂ‘ﬁ (e =2.71828182845904...)
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0.080 -
y=0. e 0.01ex
- 0.070 R? = 0.9656
@ 0.060
Mo
% 0.050
)
'fE" 0.040
< 0.030
=
E 0.020
0.010
0.000 T T T T T 1
0 20 40 60 80 100 120
Ysuraunisuuidau (cfu/ml)
mwﬁ 1 mﬂuﬁ'umﬂ%mmﬁmﬁﬂmm L%ﬂ S. aureus Tuﬁﬂﬁuﬁy’u
A19197 3 ManANasesnsUenlaed® Gumbel’s Method
USnrauzanis AVLT Reoccurrence ANE
Uwitlan CFU/mI
100 1 101.00 0.00990
56 2 50.50 0.01980
51 3 33.67 0.02970
18 4 25.25 0.03960
6 5 20.20 0.04950
3 6 16.83 0.05942
1 7 14.4% 0.06930
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15199 4 Assasiuresliinonisunilands S aureus TwinduAnTszAUANg T

ﬂ%mmmsﬂmﬁfau (X) mwﬁmsﬂutﬁfau (Y)* Andtazidu (Y/2)

1 0.06050** 0.219272***

3 0.05836 0.211514

6 0.05529 0.200389

18 0.04454 0.161438

51 0.02458 0.089099

56 0.02247 0.081426
100 0.01017 0.036862
LY 0.27591 (Z) 1.000000

*y = 0.0616e 0018 | **= 0.0616e %" = 0.06050 ,*** = 0.06050 /0.27591 = 0.219272

UszifiuANnaziiuaasn 1sANAR S. aureus ANNITLEINANANAY 970

- ANTNYAYBNNITATIINY S. qureus WENAW = 0.07

1 |
1Ll A a

- UBunoudafidingdnenieiieudlnaundusuan ANUATINNUTHIAIRTIINUNINTGA (100 CFU/mI)

U

a _ aa

Wihiu 2.19 x 10* CFU/RaRans/mw/iu
WIRAIAIHEN (P) wazUSnoudinfiiingsnonie (Dose) astuannns (1) THArmassiezdinfiay (450

S. aureus IMNUIFNAW WAL 0.0007

F9190IUATNFUNR

mﬂmiﬁﬂm@mﬁmwmmmiﬁmﬁgu wuindanuuansnsanindusuisintsAnentewndind Taed
Arpuiunsnsnsinfidesiunsfinunoesrnds Yoy uazane Wl 2556 #9flfin 3.5+ 0.2 AAdn
PINBBINENAN Wiy 16.44 gandn 11.8 (1] DurnsefitFunoniiAsszaasiduAniliennnisinuni

=1 =

o 0.897 Wawdsufiguduiiayaain Safefood 360° [15] FefAnzaslaunsindaszay 0.870 Yanounas
{ ¥ o & ' o @ ' { ' s ' e
fnulwindnausianingy 0.60 TnenfiuAnfigendinisinunees Laura Corpas et al. [16] FeilAnyind 0.015
iWesandautngensniananundnauiinisuqeusissand Tagnisifininden 1nde uarinfingn
anANraureIfUa Inatuusiasiug deluiewBeudsuiunisinendu g Feilrauuansneii santieedin
2o fnfiiNn AN Hanavauuazansdunanseiuansneiv

nnsnsaanInsUdlen S. aureus TwindnAn Wudn AodnEzaanENAulHiNasan1TAsaaNyY
uazliny S. aureus Turinduau sanileiufinisndnuazsming wisguUuuun1sdmiefiliiianuuansing
EAEaH weNaINT UBNIMUATAIINYNYBINITATIIND S. aureus TWwinEnAW HUFu1in5UwTowd
' v o A s g 2 a2 a v a ¥ o ¥ A & [ ' a
Apwudnviles uazfinoingnean FelSanadBisnnnweiiezadeasivudainiiianisi§ulsesenisuilng
¥ o vy &y o ¥ o st < I P ' a PO
Wiuauld Snssisednuazesnidiedifanudunsngs iluanisildvisizandenis ninansie Geen
pH AN ENADNITHANE1TRLUDS S. aureus 9¥8gA 7.0 -7.5 [17] UazaINN1sANEINITUNILeY S. aureus
Tusmegrvamisdssiandu 9 ww nnsdwdew S. aureus TndaanreslszimnAus@a An1331891m

Alpslsrnaos Heundi 3 Hesndn 10 Wae Heundd 100 waz 0 95e (HWU [18] LAYAINNITANEI2D
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WReyed saAN7 uazAtdy WD 2554 Fadiunisusuifinanuid@es S. aureus Aivwdauamnandanuslnalum

NPINHATNAT WUTEAUMSUTeu S. aureus Bylugas 34 - 340 wadsan3n uazHAIINNITUIZEWAIN
Gevwaslanaiiazudlnaemafid S. aureus fia 1,832 ASssatisiarszanns 100,000 Au
Amun1sUsfunsIFSUaNAR S. aureus Tindnan aunsasqUlfidn nasuslnarndnauiiaonm
' & A o ' o Ao = ' ! a A v Aa v A o
Wrazifinuiiazlndu s, aureus aglusziufiisanin featrelamitaauiifentissifdninfiguagedneny
mManAnang uargrewiedualng aunsniisyaennnisinenil WerlsrisuazauannsHARTNANAY

Wislauazenauaziaendusefuslng

fAnfnssNUsznae

Hi9g2020UNnsrAtd 819198 1§ IMTT Tied 7 A1ATE19a39INE LA UTRA NMNIANYNAEUITALS

FMSUAINTILNRDLAZATUSNHT AAanANISYINITEASIH

VBNANTE19E9
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Study the antimicrobial activity of sericin and chitosan used as a biological wound

dressing
AuOYE s’

Somruthail Tunma™

UNARLD

flaqiuiagaunasinisimmnodinn Inefinsnandaminiaansafiuazansaniniietis
UszavisamTnnisginds s wazaeBiuame§odu JantaunarinhBeugiomctn  Sannsdani
TnozduiindnaznauuisoMiuwaamnuesintidadaswdennteluunauazoiadonalinissnungeen
Tu AT AN IR YD auKaRa T e nanassanendne nudaduuazlalagn Tnadnwn
@mﬂﬂﬁ/ﬁﬂ’ﬁﬁﬂul,%ﬂl,mﬂﬁL%ﬂﬁ@T‘m@m%@TuLLN@ WU E TR BE BN (A lnTHa N TagudanI Tia3 )y
289188 S. aureus uay . CO//Tﬂf—_lflLﬁuﬂq@uﬂ(ﬂ@ﬂQ’NTﬂﬂﬂ\iﬂq‘iﬁ/‘l_lfélgxiLViﬂﬁ/‘LI 60.0£2.0 §H. UAT 58.0+2.4 uy.
AMNANAL (A1THIATFIN gentamycin WU 35£0.8 uay 30.0£1.0 1) UarAnfiasyuinRausicaasazany 3334
waslalaaanansaduganisiaiamesde S. aureus Tneflidunngndnanaslarasnsdudamiaiy 26,4418 am,
Fafuszavsnmindifesiuinfeequindeusnfiousdanasdanilnesduiifidwindy 32.0£0.5 au. uas

W duiaglaunadannysznaudaeinfesguindeuansazane@3Bunas (alagmiiaansadiunisadoy

]
a 1

rpa@puuniiBefienanalfifinlsaunafinge fls1anligenniiesennt¥anstanmiinaniulszmalng

AdAty: danliaunadanan, 838w, Talpsw, unafinde, n1sfude

"anAll Anly ATANERT NNNANENREI BT S9990 Be9g1e 57100
! Chemistry, Faculty of Education, Chiang Rai Rajabhat University, Chiang Rai Province 57100
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Abstract

Nowadays, wound dressing has a highly development. It is a combination of both chemical and biological
agents to enhance antimicrobial activity and wound healing process. Traditionally wound dressing used the
antibiotics such as silver sulfadiazine (AgSD). The limitations of traditional wound healing process are the
accumulation of antibiotics agent in the human organs and the drug resistance which lead to the more difficult
treatment. This research covers the development of biological wound dressing from silk sericin, chitosan and theirs
mixer. Study the antimicrobial properties of the biological active substance of the sericin solution, chitosan solution
and the mixed of sericin and chitosan solution. The results showed that the solution of sericin—chitosan mixture
inhibited the growth of S. aureus and E. coli with a clear diameter of inhibition zone of 60.0+2.0 mm and 58.0+2.4
mm, respectively (Gentamycin standard solution are 35+0.8 and 30.0+1.0 mm). Gauze dressing coated with the
solution of sericin—chitosan mixture inhibited the growth of S. aureus with a clear zone diameter of 26.4 + 1.8 mm,
which was similar to that of silversulfadiazine (AgSD) antibiotics (32.0+0.5 mm). The biological wound dressings of
this research were prepared from cotton gauze coated with the solution of sericin—chitosan mixture, can prevent
the growth of potentially pathogenic bacteria, safely and not very high cost because of the use of biological

substance produced in Thailand.
Keywords: biological wound dressing, sericin, chitosan, chronic wound, antimicrobial activity

unin

flagiudauunfidadalsanaseiane hiAnunafadelnemniz luunaidass (chronic wound) uaz
nna¥nuunafnigelaevialUestanugaans (antibiotics) a1 naumiiaau (peniciling) THiuuuaRiZayin
UATHUAN LL@xﬂZjWﬁV@W"ITWW‘ITNﬁ (suffonamide) wazad unaelalss (minoglycoside) ¥iuuuaTZeriaunsuas
[1] BenaSnununaiin@efingmis wWuunaibil indewann Sunldensindemnemuen (tropical antibiotics) L
1%BaasFani laay@ (siver sulfadiazine), ﬂqmﬁl%uﬂ%}l (glutamicin cream) WazWBFANATH (fucidine cream)
g nnasneunaEeseilazdastinamuarinn 8-12 dai uazdsuuaiBanaiesingananduda
Wit anudniusosnfazdeBiAndenasvinWenndanissnu dnvidinnsldenuggauzastelaidnd
wazsanifinandniin feazdasinliudsululdanfionsidussandnangedn wazaeining
Al linaduderosniudagdrin dnaziaaung uaziinadnadsstal¥gidnonnzhufnAfszuugAdu,
faliannysol arnfianiaszislunsfenufiamsitumn Minazdwma hiAndefosnfinanntu fepasdinisine
mastanIndislgasaniRidne§ieneasasnd (natural antibiotics) tenawnHeUfEaueuilaqiiy Tnud
FENATEENTDNgNENNTAININIINFIINNEIRY (sik sericin) (2, 3] uazlaTamn [4] Agansasiud/ein

\Waqawviadnalsnsine q H 598Man15n929nTenns iR LN INAIEMAIN AN TN NLANSNENS

Avuandanfidognialulszina waslfinond Ay dugaigyaviesdn iuunaniedrdgle
AN99ANITBIARMNIRIMTUNIIA] AU AANFINITOUALAE WU RNTINIINNSNYINTTININAR TSI
BB (CsHpNo0p) ulUsANBIA Uz naUnTlsraadule iy Tnaduleufiesdlsznaundnaeslysfi

2 o AeWTUTEM (fibroin) (CsHaeNeOp) Uazanes 70% willussluafinluildn uas@3@u (sericin) Uszanns 20-30%
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figaedalusiuilusdulidonfntuinauiatesrednseinnes b F98un838uinlusiunabm fuans
Tunmd 1 fanilunageduuazsnuin 3R snmafnudnansinaaiiamadaninudnsiungasn
Usrnaudignsnezduddey 18 ﬁﬁmﬁﬁ@mﬂuﬁﬁmeﬁﬁﬁ@?ﬂﬁmﬁimﬁqmﬂuwé 279 NeAuaELSAN (aspartic
add) Faedulasnnisunmiunarisuenluifleasnensnenig, nsanganfin (glutamic acid) Fapanuan sy
@on SnunUFsnonimesioiluasiasiuRauis, Famau (cysteine) imdiniifuanadienyadasy uaniiis
Auudaunselisnenietunnssiadmssfuazuais faalunisdansnzilusiiu fannusiudenisadtaRfomis
FeazteliunaWidiuazunandanieiEaa, g@n (eucne) daaminana udandas TunaniaiEadn uay 915
%11 (arginine) 1@3nE3egARNT A douuAfiFe Tosw waziwadiflacen daaliunanieiSotu dudu (2]
AT LT AR USEme WodEnTaASabasann Bombyx mori ansadfusadeuuniiBenelsauna

fndelFvansila Tnsmwisdia Corynebacterium sp. 738 agar well diffusion [3]

" Fibroin

AN 1 uaneSsnuazlnseadnsaaadnle g

17'!34’1: http://www.miqura.com/the—qualities—of-silk Lﬁﬂfﬁ'uﬁ 23 ﬁqmﬂu 2560

1A (CoHis0N) — Talmenu (CH,ON) indanBanmiAnlusssmd dnagTunguanslulmnsmnasi
Usznevfasmpiusveninanglaafifisns bilasiau inlifaaumaialnasiuuasannmany fissavsnmgaly
Aanssdanmuardesaaafansssned laalpfiuiumedmesmesnnfiesissneursmiedeufneyiug
ﬂmﬁ’mmﬂq%ﬂﬁﬁ%@dq N-acetyl glucosamine donlala-muiunedmesansmisdesiidtedn glucosamine
snndn 60% 1l TalngmlfianufAsenrindnnyasdfia (deacetylation) aaslafniuas dauanslunind 2
femAdeeee T.Dd et dl. [4] andszmAanigandn Anenislilalmembnssneuna Wi uaen@mdnian
Taunaanntalami (chitossan based wound dressing) Faamiagisfinn st lalmmiluginusing q wu fannnsinuns

Fugeanaaneng fnsumduasnaangas i
ladu

A,%WJ: V%

lalaru

>
<

A 2 uarslaseadelafvuas ialpei

11: hitp://www.siamchemi.com/ {adu7l 23 Rgu1eu 2560
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ImATeiFnEuasimudaaTiauxagInIn (biological gauze dressing) AilFanaaganInme MnEaau
(sericin) wazlalmens (chitosan) wRBULRHNReY We3suifisulss@nininnisfinudauuailBane lspRamnels

a

mcﬂL‘%@TmmﬂL‘%@%’\iﬁ’umﬂg’j%u‘zﬂ%ﬁ’ufmﬁ"ﬁﬁ fa 1% Saasdanilnaz@u (siver sulfadiazine) Tas s
TrquarasdunsnngAde deil

1. Anwnansavans@sau Tales uazs8unan lnlneusanisfudaunaiBe

2. iWhAsufsuUazAvEn maasEEtuuas [alnmuiuanfous TunssudinasioesdeuunfiGars
Tspunafinds

3. W’wmﬁ'ﬂ@ﬂmLLN@%’f;mwmﬂ%%%w,l,mfﬂfmm (biological gauze dressing)

a/

IRARUNSOILALIBNISANEA

99
a ° a a o 1 @) o v o o ﬁ'
fnszuaun1srilnanunisiseutiadu 5 dadeandan fse sl
1. nswBENaTaaenI N33y, (aleen waensa@saunanlnlnenu Tnefneidavinazanadng T
A WINAY, IBVTUER UAZNTADYBHN
2. AnEnUszAnsnwnnsiusanisederesdauuaiiBunelsnunafin@asfiaunanuan (Staphylococcus
aureus) WAYWNTHAL (Escherichia col) #9838 agar well diffusion 289a19azanfiaging
3. mawBENIaRTlauatanTWaInaNsara1EEY, ansaranalalnme uaraNTaraNeEaTNEN [AlnTM
o v & a
ALNINDALALNA
4. nmawFsuifieudssAvinmnisfinuderesianlaunatan niledun fiueUiEous Baneddan
Traz@u (silver sulfadiazine; AgSD)

5. maimwiagTiaunatan wandasuuasialpmu

HANTSANG

1. ASIASUNFITASAIYNIIANTI TN, TALATTIN WATNI ANBSTUNAN (AL aD1 LaafnyIfana

¥
%3

4 '
[SRIYAN e HINAU, LBNTUBR WAENSADTARN

WUIAMNALANETINHI AN AT URI MNBIBY A WINAWLAY 1.0% NTAazEfRn drsundlalagiufia
1.0%N9ARBAN AT LIBIHANTIBULA [AlaTNufAe 0.1% NTnasdfAn

¥ ¥ ¥
2. AnunlszAninwmsdussnisiadyrasdiauuaiidenalsaunafindariaunsuuan

2 o . .
HAY WASNAU AI836 agar well diffusion

a

@qﬂmﬁﬁmslﬂﬂﬁzﬁw%mmmmm:mﬂﬁthagfuﬂﬁﬁuéy’qmﬁLf«v’%iyﬂm S. aureus WAy E. coli #9835
agar well diffusion &sT¥a19azanafansdas 100 pl TnanBauifiauiuansninsgiufasufidauy gentamycin
ANHIENGN 0.5 mg/ml Wuda1Tazatefiaadig 1.0%sericin-1.0%acetic acid, 1.0%chitosan-1.0%acetic acid,
2.0%sericin+chitosan-0.1%acetic acid az2.0%sericin+chitosan-1.0% acetic acid N"ls\lﬁ‘iﬂ{l’mjy’ﬂ L%@‘V]ﬂﬂ@ﬂfﬁ

LNANHNANISNAFEUAIRNTIT 1
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dl ey o ! o 3 a . Y ad .. .
BTN 1 U‘izﬁ‘l’lﬁﬂ’w\mﬂdN”I‘i@t@"lﬂ@l')ﬂﬂ"l\‘i?‘uﬂ’]‘iﬂUﬂdﬂ"l‘iL@‘jfyﬂﬂﬁ S. aureus W% E. coli 91190 agar well diffusion

NISNANAU Lz"iushqummwa?mmmﬁé’ué’e
S. aureus E. coli

1. 1.0%sericin-H,0 0 0

2. 1.0%sericin-1.0%acetic acid 43.0+1.6 34.0£2.0
3. 1.0%chitosan-1.0% acetic acid 50.0+1.4 44.0+2.0
4. 2.0%sericin+chitosan-0.1% acetic acid 14.0+2.2 13.0£1.8
5. 2.0%sericin+chitosan-1.0% acetic acid 60.0£2.0 58.0+2.4
6. Gentamycin (0.5 mg/ml) 35.0£0.8 30.0+1.0

mﬂmm‘swmmumﬁguﬁy’amﬁw‘%iyl,%yﬂ S. aureus W& E. coli 289815RLA18AIBLN19619 o Wudn
1988183584, a19aras iAlann waza1TaraNeTaBuNaN [Alanly 1.0%N9ABzBRnaN1TasUSINNS
Winyreadens 2 wialdndfiuszansnin Taefidwingudnansalarssnisdudade s aureus winiu
43.0+1.6 HH., 50.0+1.4 HH. UAY 60.0+2.0 NN, ATHAGL LLmﬁLts”mw"]@mﬂﬂm\mﬁmmmiﬁuﬁy’qL%yﬂ E. coli
WU 34.042.0 1., 44.0+2.0 HH. LAY 58.042.4 HN. ATNAAL LﬁﬂLﬂ‘%ﬂuLﬁﬂuﬁumﬁmmgmmﬂﬁ%u:
gentamycin ﬁﬁLfc%mﬁi’lquﬁﬂﬂﬂﬂ’]ﬁﬁ“ﬂ@\‘iﬂﬂ‘jﬁﬁ{l’;ﬂLﬁ’]ﬁ/‘i_l 35.0+0.8 3. WAz 30.041.0 Wy, AIMSUES S. aureus
uae E. coli AMNanay
HaR91300195M9 198158 A0 F3B1 &13TAE LALATIN LAZENTaT AT BUHaN [AlaTuln 1.0%
NIADLERN ‘W‘LJfJ"Wﬂq‘iﬂxﬂ’]ﬂ‘%‘%éﬁuwﬂNTﬂTm‘ﬁﬁuﬁﬂﬁxﬁ%%ﬂ’]Wﬂﬁ‘i?_ql/ugdﬂﬂ‘iL@?nyﬂﬂdL%@ S. aureus WA E. coli
Tanafndnansazane®38u wazansazans nlasmiosasnafien fuiuenesoenuna Fingsauuas lalnmi
qnTav TSR iUl Rdsa RSB nmntstiuients Wi yesadeuuafide Hnngu
3. msm‘%au%’aqﬂﬂLma%'amwmnmim:mﬂ%’%%u, A58z AR LATHITRZAILTIT
AN lAlpRiuifertauna Lm::mil,u'%ﬁuLﬁﬂUUszﬁw%mw%’aq’ﬂﬂLtN@%ﬁﬂﬂWﬁLﬂ%ﬁuTﬁﬁ'ﬂﬂﬁ
Uﬁ%’mz%m’m%‘ﬁ"@ﬂﬂ@@z%u (1%Silversulfadiazine; AgSD)
nnafnEndsEavBanasiagiaunadan e lissuiendusiugios AgsD tuntatiudannsg
1936Y28Y S. aureus #1935 agar well diffusion ﬁwmii’mLﬁumquﬁﬂmwmu‘%wmﬁfﬂﬁLf‘ﬁ'y@ LuAT s T
(inhibition zone) Fnaqnvaulediteniis i aylendninmisuasnugagudnansresiantlaunatonamn

P " o | & A A P o A
AUIANIILRLEIYINNY I1xT HH. TG"I?JQ@WHQEI"EI@UT%%LU%N@NLN@I? (mm) Tmmm‘mmammmww 3
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it 3 UssdvEnmessiinfiansing o Tuniadudeniawioues S. aureus 0 (1) Fefinfianaauns, N (2)
AaRNRa"+AGSD, N (3) AaRnfiaw+1.0%acetic acid, NN (4) AeRARBY+1.0%sericin-1.0%acetic acid, NN (5) Ao

N7 em+1.0%chitosan—1.0% acetic acid aZNN (6) ARnfiBT+2.0%sericin+chitosan—1.0% acetic acid

AnKanIaARBLNMsuiInaeiyde S aureus vpsknRamdiansnisine wudinfsyuindaudag
a15azaelAlaeiu waza1sara1ed3unanlnlneu mmmﬁ’uﬁam'ﬁw%mﬂmlﬁyﬂ S. aureus Taufl
s gndnansaslannsnisfudagamindy 22.061.2 1. uaz 26.4£1.8 1n. Aud Iy FelndiAesiue
UFEmeBanesdanilnaziu (AgsD) Afidumigudnatsaslaeasntaiiudadowing 52.040.5 an. Tunasitiin
Rawacuan, Aftorguindoudsnanasdin uazinfiosguinfoudnsssazaiediaulisnuiandudonisg
\WStyreaide S. aureus [#

4. mswmsiagtiaunaanwainialauuasd3au

NANNINARBUSEAVBAINNNSTEINTIesena B auuATiBunsdinfie squinRaua1saTanYsng o

ansaagUFdnfnfenquindeudasasazanalnlaem uazinfienquindsudcsansararsds@unanlnlanim

fiuszanBnmnisdudedie HindiAseiuinResguindeudiasantfeue AgSD suiuiunaumawmmlniag

A3

Yaunatanmaadenasararedasunaninlaemlunisinenguindeudinfies ol
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F9190iuarNFUNS

NANTVIAEBLNISEUSINI9I93 Y@ S. aureus WA E. coli UBIENTALANY WUINENITAYRIENTHIZAINN
#33uuazlnlaoulunsnerdfinfiuss@nsninnisdugdenisiaigeataninand inafniiasaza1e83du
wazansazans (alpruitesednaien ideednatssesuna lFdndsduna lnlaouaunsovinausandulis
avnatiflszAnBnmmadudinisasgeesdeuuniiGeFanndn Sade  S. aureus uaz E. coll \unilalungs
wuafiBeidusmnesniafinunafinides 89 S. aureus \inuuafiBeunsnuaniuasd Micrococcaceae
S. aureus in@aszanfudinulilaesialulusnenie ww Tnsseyn @ayniadiumiels Raomisuasniafin

& v ° Y a a ¥ a o A o v a
819119 iudin wazannsariniiia lsadndaunRomis $lnues e1nMsenEU UaN uasieu waziiannigion
Tﬂ?_lLQW’];‘:L%ﬂﬁWUTuT‘NW&I"mW@ﬁﬂf‘i’ﬂi‘iﬂ?‘uﬁ/ﬂ‘iﬂmzL%’ﬂ%’)ﬂTﬂﬂﬂﬁf‘iﬂT‘iﬂ?uﬁﬂ’)Elﬁﬁ‘f’Nﬂﬂ?_l?ﬂ'ﬂuLL’ﬂ waaknsia
NNUIALHRDADNNIBUNAITNNITHIFA FIMSUES E. coli iuuuafiBaunsnausiia facultative Aiwu (d lneivia il
Tuazunynaduemns Taelidadunans Gounssiinude £ coi THud Tudntanuazdnd wudei (lugaanss

dyv ' g 1 a g i Il o =1

wane1nfidonudnds £ coiifiuannguesnisfindaluunanianen du unaradin unadiauin

@ewanans endotoxin Lipagludaminliiinnasniaufiuals (5]
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FawannanemaLsravaninniadudoniaainas wuAflBeresinfinryuiARauaTaraHaNEI B
wazlalamnaunanduds s aureus Tneflaunaslaasnisdudadelndifesiumnalaeasnisiudadonns
Anfiprguindeusicegnufdaus AgSD Fauannnanisidefiannsndonasaratonsbadaduuaclalnenm
awsunmataninianlaunatanniFianansazaeidunan  (alasuludainazans 10%vy nsnas@dn
wazildyueReuiuinfendaunas FiduinfeefiaansndudiniasiyresdawuaiiGefionanaliialan
unaRaden1aRalH W S, aureus uay E. coll uazanTinunadaninaininfiorquindouaisazaisdasu
wanlalmruitiisransnmnnadiudsnianineesdouuaide iindideeduinAesquindoudansnufioue
Fanasdanilaaz@u (1% siversulfadiazine; AgsD) TnedanTinunaganmisdealaiifiduminguinanalanes
n9fudade S aureus iiaiy 26.4+1.8 wu. Tnamzfiendfiousdainnsdanalnazdu (AgsD)

' g

fidingudnansslanpsnisdudadawintu 32.040.5 uu.

AL AUD LR AN RNFINSUNSANYI6a (1)

)

1. paafinnsnesiaifieslasiriantiauadaninainesadei U litunnssneunatussged esnd

q
'

wannetunsimuiiviantnunadanmdifilssansnmdsdun wazannnsandmies g uazmiaiedn
BeARNEEMS UM UG Uz (U T (U T3

2. pasinETanganwanT WetndaduiantlaunafiisUuuunseuivanatasiniuuenain
nafinuduuAiiBe W gaaliunaneiBadu annsuwasuisntiaunatias o wsnzazviiunaniadn Janin

[N &Y
wHa N uaRALmuNE s

2 S0 a o

Haiauaiilfiarnauise

IINHANITATENLINETazaenan ialagsuiardidulunsnedfnainisadudnisiadyedide
wuAiliBe W S. aureus uaz E. coli [Huazflsy@ninmunnndnansazanslnlasunsaansazaiadsduiiies

a_ a ° a d“«f KTQJT Y ' ‘ T P TQJ <

siiafien uarausnsihansaranenas lalannuas@3aui iUy nd i uewdinusing q dely 919 i

dunaneg@auuaiiBerslsn Wndananeninenlsnsine 7 dudu

fAnfnssNUsznae

AR FEumsmTUmpLLTEIn Ui AT naa T ATILRs R RN ANENA BT Beeae

Proceedings

78



] & Yo PHAYAO RESEARCH
— CONFERENCE

LENNISDNB
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we ey anws Tannansa. (2559). nsguadienuausanlndsin¥euaan Burn management). Tiann
http://www.si.mahidol.ac.th/sidoctor/e-pl/articledetail.asp?id=911 Aududle 20 AAIAN 2559.

waaun Anals uazBondl mazgaia. (2547). nantadiudsasasarindalnaann Bombyx mori seuuAfiEs
WATEUYABNTZ. 1BNE19NIUSTENA M ATIN139zAUTNG pfail 6. 26 RQuneu 2558, (i1 1524-1534).
NNANYAEA Y.

Wt nn. (2552). aontumaluladianfesuiend (e9fn19amimn). ISBN: 978-616-12-00909.

Tianhong Dai et. al. Chitosan preparations for wounds and burns: antimicrobial and wound-healing effects.

National Institutes of Health. 9(7): 857-879, 2011.

g Awmes. (2552). Tafiu-Talawm. sansisnisgaamnsanfine 37 3 auf 1 uns1an-Rgunen 2552.
% o A Lo a 2o o ' Y A N g a

WA WANSE. (2554). qridiugAunadeasansatinayuinise@aiivenainunaiini®e. 8121999

MaunguNuMeUazened AnTUAVERans NATIVENAEEIIHAERS.
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san1san uggeangfiaedsnisnasay Timed Up and Go
The ability of village health volunteers to screen risk of falls in older adults

using the timed up and go test
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msfnen Anwnaanannsalunnsssfinanndesenisas Taantstnismeasy Timed Up and
Go Test (TUGT) 8¢ nanasinsans1sssgulazamiinn lneananadnsansisniguuszsmyiinuguan 17 au
azlRsunseusntiianniniedrnis mefinufifiniamaaey TUGT uazazlfsunisnasey newuazndsnis
Wipaasvndannnng uazniafnundsslifidnuanasiidedossndnddn T ensadasanatangulaze
gty dnnenndnine LLmﬁL%mmiyLﬁ'mﬁ’umﬁwwmu TngmanisfneInudn a1aainsas1Toge
Uszamafting fiangiedy 43.65+13.20 1 finansnaaauassiauuandsnisinsdnddrnisuaznns
UFTR iRsmntvedniieddmeada (o < 0.001) uasiidarisideiessndviinresnianaaey TUGT
agTuazAufiBon (ICC = 0.989; 95%CI = (0.982-0.996)) nsAnunHAsaqUlHdn amminaassniguLazdn
vtiusasaRm RE ansiauamisniunisgua Tesiunisdntudgeeny [ uazaunsalinimeasy
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Abstract

This study investigates the ability of village health volunteers to assess the risk of falling by using the
Timed Up and Go Test (TUGT). There are 17 village health volunteers were trained to provide technical knowledge,
TUGT test practice, and have been tested before and after academic knowledge course. This study also examines
the inter-tester reliability of the test by village health volunteer, physical therapist, and expert of test. The results
showed that the village health volunteers had an average age of 43.65 + 13.20 vyears. The post-test scores
increased significantly (p <0.001). The reliability of the TUGT test was excellent (ICC = 0.989; 95% Cl = (0.982-
0.996)). This study concludes that Village health volunteers can develop their knowledge, ability to care, prevention

of falling into the elderly. Especially, Village health volunteers able to use TUGT to assess the risk of falling.

Keywords: Elderly, functional test, physical therapy, falls
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A Thaiunszuannsfiinernniawdsuiasensinsnefidatunnsderinlianssnanuaz
UILANBNINN9YIN9 1128985292619 9 aAAY (Berg, Wood-Dauphinee, Williams, & Maki, 1992; Paterson, Jones,
& Rice, 2007; Patla et al., 1993) AeaunalAnIHaIHTa INNNTNTIiAIDI gD anas uaztinnnsdn(fdng
(Ambrose, Paul, & Hausdorff, 2013; Anacker & Di Fabio, 1992; Aoyama, Suzuki, Onishi, & Kuzuya, 2011) 1n
n91vh mﬂéjzga@wﬁmﬂﬁﬂ‘szd"ﬁﬁuLLﬁfs gnaziinnianiaainaanisas (fear of fall; FoF) massn (van lersel,
Munneke, Esselink, Benraad, & Olde Rikkert, 2008) donaliiannandannafieannanuidssdantannds g9
anaagyinindiiededy Uszansnmlunisineutionas uazinasogonindin (i Fofuuuamnenis

o

daiaBuriaeiufia shanfiundfnianils fleavannsnusnfiu Aamuuasiasiunisdsmesdgeans
flaqiuiiagnistssifinanadessienisdn narmmaneds aluguuunisdunuoifieys n1afinen
giifinsoifiaunds uasnassdumnsansnsanene s Tnslennzatneds madss@iummnsansnsomsnng
finsouaguiledefifsaiinsiunisda wn aanuannsalunisifin ansudsussassndsienn sanluds
PHEBNINTINANSE BEEHNSYIAABL timed up and go test (TUGT) Saiunavmasaunnnsasnsntinams:
yiuueaeni fiastiondernuansnaatunsinlisen TnefinisAnunfinausn Tivinnianasey TUGT hugjii
TaAnn$find (Verheyden et al, 2014) Tsandsidaganuss (Montes et dl, 2007)uaztufgeang (Lin et ol,, 2004;
Viccaro, Perera, & Studenski, 2011) Faifiunsvasauiilisnasgmaiiinan sz niinnanadastanisds
uletngniaimnmdiuasniaassoiguuedine asniaimmunsiguaiwszduga Aok
Annnaquadeiuamilugaendidiy SenmairasosngeUszsmyting (oax) Wenduumsihganim
AlndBadszrnmunnnign wazdadugudnaienianeundaainiuazdayaiiaananiedauguaan i
uritszgnelidunsned dein aan. Avdasiaauiaaaintafigndies e liifinszananinansnisyinam
salfemanandan@unnnuidesianisdn iufgeany igruiinusuRnseuna: aananifnaz foRanna
atnaifiuszuy aoiiAdedsaulafiasinniafnunmndaaaiinanees aax. Aeadosty nnatfastuniads
nsUsTfinaIdes sanluenisguaideciu ilewmmnasUssf@udneninunmit (aas.) tunsl

navaaey TUGT tinUssifiuaanuidassanisds Tufgeeny
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nnadnunil §AdulavinnsdmAnnainananiAens aan. Hud fanuauianauesneulid
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SonTvauR aaw. 17 muitdndanlasenis

nsAnidun1sIve

ATy AnfunasennisusssnslinnaiuarnsRinUfin Weedy Ussiuniaagey TUGT
uagAinaguagunmigeeny e tiannadvnginia uadRnufoRliudumein o, s 17 myjfin Tnefinns
nasaufsULATaLLaNsUsH RN uAI N ETua U TR AeuuaznaInisiiaang

nsUszfinassidefiaansiin unsszifinaininBedossndnsyaaa (inter rater reliabilty)

Taald aan. sinnianininds uazfiFacrigy (Innrenimintdaiideasiglunisnessy TUGT) Uszifin

'
aa

DIANATATIININAG NN 25 AN TIeauaenIavaaey TUGT 1anadAsnuming Afwnuauidaas
gennag e Twinlmdsnse uazaeduinegnassadeinlszann 10 wwfiwns faarlnnegbwinauszinns

Y o

90 asrn Taefignsnnannnisaadindumdn uazananaiasansuanliineansa dadetidyyinuaziEndy
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v

waleuRnisdunandefuszafivuen “Gu” sraadasdsuannvinlgniuduuazifnduszeznig

v ¥ A o Y dyTal & A o 4[: T A a o ey o o
3 mT dannsgudAunduNiaing figaigauariasnde e (HE n193mgadunailieanaadnsieas
uwaznasfansinRafing Tnaduszifiuusazauarinnisinnaniililuniseasuudaznismaasunioniuiy
pnaaiAsivHALazTRiinA A Flae Bifinnsuinuniu Tnaluusaznismaaeuezyinnisda 3 ase wdasi
ARAETBdUTHAuLARZAL 119 3 A1 NAATITEayanIIadA niaRneiiliniunts3T0en9A9s Tuayud
wAngnaenzignuazanaaiasynanlFasnsinluBueenneuinsannisise

a2 o an

A1SHATIIN NG

nsfinenfl Aumsnsidieyalaeilusuunsndniagy Hadanssanendunsdnuaeinguuarioya
Asfnunesanaasiag [HadR paired-samples t test WD Ug UNANITNARDUAIINE N BULAZ NAINIT
AUTNIBIANN. WAz ¥a8H Intraclass correlation coefficients (ICCs) WenaaaudBetiasendeyana

Trefiuasssuie @ Aoy 9adiai p < 0.05

NANSANET

BEN. 914U 17 AU DEIRAY 43.65+13.20 T Hdmanmandefniutesas 88.24 nanamaaey
AN ADHUAENAINTS TR AMHEINATINNTUALNTURTTR wudn aaw. BAonsdifinsnntvesnsfiiadAgmag
a0 (p < 0.001) INAZUARAY 14.23 + 1.64 AzusurioNNTASUAMNG 1T 16.47 + 157 Azwns anAzuLM
i 20 AzUM AUARUNUOAT 1

pondndadesznd19iia uanaadnsquaand 25 anfildsunisnaaay TUGT flangiads
46.56+14.08 ¥ fi97uau wemdvAniiusas 92 naniafinun wuripaskdedassndnsineesnimeaey

TUGT et TszdufiEun (1CC = 0.989; 95%CI = (0.982-0.996))
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Tmfzuumﬁfﬁmqmmu WATNANITANEINUIN BaN. HAMNEANHEINITIRNNINE wa NIl da a1 ATyniaadid
(p < 0.001) aqufﬂﬁaﬁmthLﬁﬁaﬁmzmmﬁmeﬁuﬁzﬁuﬁLﬁﬂu (ICC = 0.989; 95%Cl = (0.982-0.996))

tlaq1iu m‘jﬂ‘mﬁumwLﬁmGi@mﬁﬁﬁfuéqamﬁuﬁmu UnArnigsnesfainAnen Auadn G
ad dld 1 o an o/ = o . 1 U v dl U
ARNTTI R ANUN S INITA RS BN ANIAYY LAY FXATN [HOaIHes LD AR A THIANI AN

a & A ° o & Aa @) '
TN158901599 152 ANTART wazd s ULsWAMY N1SAREUAITHATNITANNNTY NAiReNTuet 9NN
figniinuntitunnsusaifiuaasdsssonisdnTuggenng tuguen nudmanenisiinen fnisiinnamesey
v I a d' £ =3 @ 1% 4” 2 1

ANMNETHITONNNIENNTE 195 NTUTRNAasTiautsANaNLisssaasndiient THud nnsvaaay
ﬂ”l‘i@gﬂ@”lﬂvi”lffﬁuﬁu 5 A54 (Five Times Sit—to-Stand Test; FTSST) (Poncumhak, insorn, Prasittimet, & Manota, 2014;
Whitney et dl., 2005) @swudnn1sviagey FTSST annnsninsn i unsussiduansidessanisdalug goons (5
WazNIsANEIYes Tiedemann uazAy (2008) wudnnianasay FTSST iiunisasaudinfigaiunisiiung
Asdssaniady Al Ardaudeag 12 Aufl nnsfnendFiniadsnifleuanaaisnsneesnameaey
8 Manasey [Hufl nsvaaay FTSST NMSyaaaun1sgnanyinvisdugiu 1 a39 (sit-to-stand test with one repetition)
NITNANDY pick-up-weight test N19NANBY half-turn test N19NANB U alternate-step test (AST) N1TATBU

six—-meter-walk test (SMWT) WRZNTARDUTN-a9T A (stair ascent and descent tasks) Tmﬂﬁm‘imfwfmﬁﬁmqu

AHa N AEEnllE agnelafienn SeusidnannnisFinenezsnenudn FTSST WknaveseuiiipanaInnen

]
¥ A
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(95%C1:0.55-0.76) WAZAIHAUNE 0.55 (95%Cl;0.49-0.61)) Bavisnediedn mﬂﬁqmmﬁ‘f%mm&fumiwm@‘u
FTSST sraust 12 Al azwudn fiites 66 miidnass agnelafinnn wudndn 34 adbilF&nmunantsinmng
INANAALLNIBNNITVIANSU FTSST (Tiedemann, Shimada, Sherrington, Murray, & Lord, 2008) wazsiain1glasifin
ANNAINTO HANN99YIT U nsvasey TUGT (Shumway-Cook, Brauer, & Woollacott, 2000) Lay N19U5stdN
FAeu U5z Berg Balance Scale (BBS) (Berg et dl., 1992) f54din ‘[mmwwaﬂméamwmm TUGT Gfu‘d‘j:mﬂ
Tne Aodufiunismaasusinsgin Afessiantilunismaseuanaiiessantsdsugurm (Chantonacha,
Pichaiyongwongdee, & Jalayondeja, 2014) Lﬁ@\immﬁum’m@ﬂ@uﬁ\iw Uizwgmﬁy’omml@zﬁ’ﬁ%@'w WaTHAIH

'
v A
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0.75 fidrilanmnidetiaay szt nansuazdn ICC Haendn 0.5 fadailarmidetieay husditios (Temy K.
Koo and Mae Y. Li, 2016) a1nnnafinknid wudn aaw. faresiidetiassnineidatussiufifien Seasiianlidn oam,
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Isolation of amylase enzyme from porcine pancreas for production of quality
control material
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yosnadnuniAsisusnionlsdesluasandudengns uasAnunaresgomgfis anasasiasedion (el
azluaa ansafanenusiusengns lnedarraaudinivaslusfiuluansaiarenuiugeugnafaanannis
Biuret method wazdmAn1svineueaanlndeas (uaafaanannis Amyloclastic-starch-iodine method W31
ansafiaveuiugaugnaiAnIsinuannzeesenlsdes luaawintu 929,250 gile/niuy OIS
FoawmsatinneudugaugnafigngIan 1:4000 Sdrnsvinueeseulsiosluasindidesiuasaauay
AN NHaRAUNFanLEEY LLmLﬁ'mﬁummﬁmmuﬁuﬁ@uqﬂﬁﬁqmwgﬁ 4 pepnmaiBas wudn el
pzlaafaMHAIEINININNISALT -20 serEaEed (p < 0.05) updalsinuAEENaITS NI TS
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Adaty: enladorlueg, M19aUANAmNIN, FUSINENT, ATNAIHY

Abstract

Serum amylase is a biochemical marker used for diagnosing pancreatic diseases. The purposes of this
study were to isolate amylase enzyme from porcine pancreas and evaluate the enzyme stability in two different
storage conditions, 4 and -20 °C. Total protein in crude extract was determined using Biuret method. Amylase
activity was measured using Amyloclastic-starch-iodine method. The specific activity of amylase in crude extract
was 929,250 units per gram of protein. Crude extract was diluted with the proportion of 1:4000 to obtain
the amylase activity similar to commercial abnormal control material. The results showed that the amylase activity
in crude extract storage at 4 °C was more stable than -20 °C (p < 0.05). Stabilizers should be necessary added

for improvement of enzyme stability.

Keywords: Amylase, Control material, Porcine pancreas, Stability
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ANSPILANANNTIFEENTINEFN (Serum-based quality control material) iiuasAILANADIAWT AN THTIN
#5umAnBSunauau (Control serum) Tneminludatiasufiifinsnfindfinfunlasnauguanninadisiiag
2 529U AB STAUUNFUARTITALRALNR (4, 5]
aNsALANANNINEARAUNAT I AU ANNTRTIanIsinsesenlades TuamiunE alHoan
TneRenl¥aspauguannimefinAndnaiindneinuaindeiisnangs wialidsuansiieiifsziuaa
wonlzios luastunssumdengannsdeniiasnauguamnm Gssandnidediinlunisdmmisaating
Feianguuafnlunisndnansasunug oA unsuenunasaie i lunisasugugoninn1snsae

f
Y oA Y o = @ ! o
W7 ﬂLﬂﬂﬂTﬁWUﬂﬂu‘ﬂ@ﬂZf{ﬂiLWﬂLﬂ‘l&LL‘VI@\?T‘HﬂW‘JLL?JﬂLﬂuTGﬁ'N@?JTNLﬂﬂ

a o

AN9vi9asen ey [Nias 91uAded

U

L4

auTeAnYIANHASFIrBILe [He TN [ mmqmmﬁﬂ%’ﬂﬁm@m%ﬁamwLﬂufﬂfﬁsﬁuﬂqﬁwﬁmﬂqﬁmququ

ADIN TNV ALUEITATLAN AN NTIHARA NS IS sauan A e eeesfies fiRnnsse i

'?ﬂqqﬂnsiﬁl,mz’i%msﬁﬂm

fatinsAusanuaznsueniauwdas (uas

TsndwdugaugnaanfisnungomgRnaanniamaaesdasinuis Tnsundugaudaanzunssmdnuas
NENANAFNATWINGS pH 7 ana1daudiugean 1 nansanaanainines 2 RafanT n9a9sasf1a19u19
wiatlunnaznauiinnnuse 3,500 sausiewnd w5 wifl iiudaulandeniatufinuiuns wardarnTussiu
FINFIUNANNIT Biuret Method (Total Protein liquicolor, HUMAN Gesellschaft fiir Biochemica und Diagnostica mbH,
Germany) Asa MRS UTIgoMYR ~20 BerEraBE Uaz 4 asmirauaienasauaHAsiase

nsInAINTITineHzasenwlas lad

Weasansainneuiugeugnafiaanaseinmes pH 7 HHdnsaawinfy 1:1,000, 1:2,000, 1:4,000,

=

1:8,000, 1:16,000, kaz 1:32,000 'j“mmm'ﬁﬁﬁmuﬂmLfﬂufﬁﬁmfuLﬂﬂ?%ﬂﬂﬁﬂﬁﬂﬁﬂﬂuﬁuﬁﬂuqﬂﬁwmw

aaa [

senanalaanannis Amyloclastic starch iodine [6, 7, 8] Baiaulziles Inaaiing tudantneazvinUfizend

asazanautly uiliimanainnisaansfnsianlnde: liasesingisenduleleAnldansuUsznaudinfuds

FaAnganfuuasd 546 wilwunas iAn1sganauLasi FanamasuiendnisinueeseulniFeannis

Amylase activity (U/L) = [A(blk) - A(sample)] X 8000

A(blk)
Tog ALk = A1gANAWUAIBS Blank
A(sample) = AIRANANLENBY sample
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nsAnunarasgmngiinasiIasiannasiizasaulmlazluas

shanastaneusnduseugnanidosn i lidnisiessenlsies iasfindidesiudinig
ﬁqmuﬂmLﬂuTsﬁﬂﬂzTummmmﬁmu@N@mmwﬁﬂﬁmﬂﬂﬁmm‘%ﬁw (Serodos®"s, HUMAN Gesellschaft fur
Biochemica und Diagnostica mbH, Germany) nésannifusindaatnsfiliuazarsasuasaonneinAnlndann
UaEAUTATigamnR 4 esmeaiBes uazgmgR 20 ssaea@es 1Twaan 0, 1,3, 5, 7, 14 uaz 21 Tu
NAIIINTABINFIBEIUAL AT AT ANATININTINUFENRTIT AT esien ey Tuaalnevdnnis
Amyloclastic starch fodine sagzyTrdinagin

MeaEiiaya

WizufiguasuanssessAinisvineueeseulsdes naaluasaiaveusiugoug natuudaziu
WeufuAtnsineeseuleder luaaluasatanauduseugnsidn i (Bluiuuen sandewsdsuiiey
ArHuANsnseasAnIinsueesen sl hiaatuasadaneududongns iudeaduiiulitgomnn
4 pspraBad euiuAin1sineueeseulsie s huaslussaianeududaugnsiifiulifigoumgf
~20 asrradua Tasl¥adf Dependent T-Test fiszAurrmnndniuisanay 95 Tnelilusunsudiagy
IBM SPSS Statistics version 23

AATITIVNIANUANATIYBIANNASFITENINAITATLANAMNINIRARALN F9nuEniuansana
enugivgeugns TasnBeuifieutusadrsiueomuiifiulingamgfifeaiu Tael¥a85 independent T-Test

fiazsuAnanNBeduisenar 95 tnal¥lusunandniagy IBM SPSS Statistics version 23

NANISANET

msiezeseulzdesluaslussaianeuduseaugns

Fudangnaimiin 99.63 n3u Tiasadanenuandugengnavioan 180 Raaans uazfiUsuialussin
9y 2.88 N3 WedAntain e selie: usaluasaimeudussugnadanananudifidnmiaiy
2,676,240 gl (flaAmunarnnTinss Iz sewlmiaL aanuddAwindy 929,250 giianin fasqy

a
T‘N@l’?‘i"l\‘i‘lﬂ 1

A15197 1 Annnsvieuesenlsder nastuansatanenusiusengns

Volume Protein Total Amylase Total activity Specific
Sample (mL) concentration protein activity (U/L) (V) activity (U/g)
(g/dL) (9)
Crude
180 1.6 2.88 14,868,000 2,676,240 929,250
extract

Wi vansananenuiiugaugnaudaindinisineaseulmiaziuaanudidinisineuees
onlminy aaludaadrefidaansfignsndan 1:2000 fiv dnsndan 1:32,000 WAn13i19u9

wonlniarlaamuUL dose dependent manner AIUARN AT 2 HBNIINHNUININ1FBINFITRAANLILSL

Proceedings

89



ek ) & SEA PHAYAO RESEARCH
Ly (e CONFERENCE

a1

BaUgNINoRIaIM 1:4000 HArnnsvieuessenlsdezaawinty 3717 UL GeldnlndiAssiuansaauns

AN eRaAnUnReNUSENTISATWNGL 3999 U/L Faidendinisidesiiluniswiunsangnsansainnany

Fugengnaefnunanasdaresewlsdes uaasa(y

A15197 2 Annnsvinewesaewlies luaatuasataenusiussugnIeuiuasmuauamnmeiiaAnUN A

INUIEN
Commercial Crude Crude Crude Crude Crude Crude
abnormal extract extract extract extract extract extract
control 1:1000 1:2000 1:4000 1:8000 1:16000 1:32000
(U/L) (U/L) (U/L) (U/L) (U/L) (U/L) (U/L)
3999 7488 6195 3717 1858 942 457

nazasgargiuaziIaianaasiazanaulzdes luastussananeudusaugns

nsAnEINaTBIRaTRB AN AYEATDEulniey aatuansatiAneuRUsaugNns Iagw3auifiey
ANUANFNeIBIAINMTie M aaeulmde: lnaaluasataneusugaugns wusaz e uiuAinsinems
voseulmios luaaluaaadiaeududongnafidnd (Fluduusn wudndanaminly 24 dalusdanisinem

roveulmiaslnaarasansaimeuandugeugnaanasmaeiosas 53+23.2 WeaifiuliigomgR -20 aeen

waBes uazanaamanianay 82+2.1 WaliulifigomaR 4 ssrnimades dusnshenad 3

f191971 3 WaresgoRuainasianIsine I eneulsdes lnaaandugengns

Amylase activity (%)

Commercial Abnormal Control Crude Extract
pay (MeanzSD) (MeanzSD)
-20 °C 4°C -20 °C 4°C

0 10047.0 10041.5

1 103+0.5 107+3.4 53+23.2" 82421+
3 108+3.8 106+1.4 36+3.2"* 81+0.5"*
5 108+0.5 104+1.5 464237 67+0.0"™"
7 101+£3.0 102+0.5 22423+ 59+1.1*™
14 103+2.8 102+3.6 1441177 61+8.6"
21 100+2.1 98+1.1 22+10.7* 60+7.1+*

“iWSsuifgududaetnsafiadaniuludui o (p < 0.05)
T Whsuiteuszndnegomg -20 evrneaded uay 4 ssriraiBusunsiudeaiu Tufaatedafentu (p < 0.05)

"iasuifisuiuansriuana s neiaRaUnRienui g omg Ruazduseaiu (p < 0.05)
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WBNAINTANUINHBIEINIUL 21 T4 ANN1919192898% [ ey [NIAFUEIRTaN ANENUAINAUE B
naanaswdeiaay 22+10.7 WaiuBfigomgh -20 ssaeaBus uazanaemdeiosas 60+7.1 \Waufiuls

goand 4 sepgades Seveassrinandidinisineesseulsdes lasresasaiavetuandugen

L2 Sk LD

N3 IWIUA 0 ad 19 TedAMINEER (p < 0.05) WBNAINHNITNARBUHALBIRUNYRABAINHAIFITD

il biaslumsataneudusaugnaiulinaludnuazidentu duanslunnsed 3

F9190iuasNFUNG

mamsenieulnia: Magandudengnanudnaisaianeiuandugeang nslA1n19vineuees
wuladasluiasfigeliaunsansaadalilagnss dufudinsiinnadeaaeainneuandudengnsmis
Annnsvinsnpasienlader luaaiimunzan Tagwudinigidaensit 1:4000 fdansvinsinsasenlodes luias
Tn&iAestusassruguannneinAnUnAfinGmanuAn

msfinenarasgamgRsedinisvineuesseulzies lnasanansaiaveuandugeugnslaeiv
TAfgoimgd -20 avaaiBea uaz 4 psraaldes wudiAnisineeeseulsiosluaafigumgf
-20 pspaaLded fAranasadtsnanifioeuieudunisfuansadangnuaindugaugnafigomga
4 sspnraden Gemanadastuauddedoundiil (9, 10] nsanasresnisineraenlades uaa
Fananapraidnernnisutufsiivinlilasesdeensenlmidesnmly Fofmindasniafusnuasadn
peuandusangnalinszezinamnaifisa sidananiidasdunsdeanmidsifuaissenanad
MR 20 BeFLTAIBEE

annsisuiisuannuasinreeulsdes luaaanansatianeiuaindugsugnaiuaisaTuax
AN niaRalnAanUIENNUdNasAILANANINTlaRAUN AN LS EnEANAsiaNInndaTER AL
ndudaugnaalusegeifiulifiaomaf 20 uas 4 ssmeaiBea BnvianudiAinisinteuaeienles
arluasanaaaimmeUsIniudeugnatalinanasnnszazna iy Aasiafiuansnefsnaianad
awgiuiiasnnanilsinluudaasruauannmeiisRaUnfenuasndnfinadnassneanmieis
Asdesnseuln Asdmndisnnsl¥ssatanenuendusengnaianunsannnmieiiasfiifnng

fIATBUANITEZIIR U INAIRANA1TS e AN e TasinTanasesn1svieuesaenses uas

AnfnssNUsznae

bty

qefidndaffagansaniiasnnnanedng asssunouindnemansdszandesdfifniaa
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