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Message from the President

Christian UniversitY of Thailand
Assistant Professor Dr. Ja nj ira Won gkhomthon g

On behalf of Christian University of Thailand, I would like to welcome distinguished

keynote speakers from Japan and Philippines as well as C.U.T. administrators and all

participants to the International Conference entitled "HEALTH SCIENCE INNOVATION FOR

AGTNG SOCIETY''.

Realizing that Aging society becomes one of the most significant social transformations

in the twenty-first century, with implications for nearly all sectors of society, including health

care services. The increasing of elderly population's size lead to the increasing of both infectious

and chronic non-communicable diseases in the elderly. The most common chronic conditions

found in the elderly may include hypertension, high cholesterol, arthritis, diabetes' heart disease,

cancer, dementia" and so on. The advancement of science and technology at present is significant

in creating knowledge and innovations for improving the quality of life of the elderly'

This conference will be centered on several health science fields including Physical

Therapy, Sports and Exercise Physiology, Biomedical Science, Biomedical Engineering' Food

Science and Nutrition and other health-related sciences. It is a good opportunity for participants

to first, discuss future trends and directions in health science discipline both in the national and

intemational levels; and second, to improve, develop and encourage individuals to think

reasonably and gain more knowledge. we hope that the hard work of the organizing committee

will leave a great impression on each and every one of us not only from the conference

presentations but also from your experiences of Thai culture and hospitality'

May the Lord bless the conference attendees to learn and improve their quality of life'

Without further ado, it is my honor to open the International Conference entitled " HEALTH

SCIENCE INNOVATION FOR AGING SOCIETY''.

A ssi stant Professor Dr. J anj ira Wongkhomthon g

President of Christian University of Thailand
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Significance and Rationale

Population aging is taking place in every country in the world. At the global level, the
number of those over 60 is about llo/oofthe world population (UN,2016) and expected to be
22Yo of the world population in 2050. Thailand is currently ranked the third most rapidly aging
population in the world. The number of people aged 60 and over in Thailand now stands at
about eight million, accounting for l3 percent of the population. population aging is a relatively
ne\ry occurrence for Thailand; it was just in 2001 that Thailand became an aging population with
more than 7Yo of the population over 65. By 2040, Thailand's aging population is expected to
increase to l7 million, accountin g for 25 percent of the population. world Health organization
(wHo) attributes the elderly population's rapid size increase to a change in the leading cause of
death from illness-

To be part of the quality of life development in aging society, the academic committee of
college of Health Sciences, christian University of Thailand agreed to establish an international
conference entitled 'Health Science Innovation for Aging Society. The objective of the
conference is to bring together health professionals, scientists, and other interested people to
present their innovative theories, research methods, interventions, evaluations, and policies
relevant to aging and the life course. It is also a good opportunity for participants to discuss
future trends, directions and new chailenges in aging society management.

The conference wiil focus in severar hearth science fierds incruding;

l. Physical therapy research

2. Sport and exercise physiological research

3. Biomedical science research

4. Biomedical engineering research

5. Health applications and clinical studies

6. Food science research

7. Health and Nutrition research

8. And other related health science topics
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Objectives

The participants will be able to:

l. Present and discuss their innovative theories, research methods, interventions, evaluations,

and policies relevant to aging and the life course.in innovation for aging.

2. Broaden their perspective on global health concerns on aging society-

3. Make a connection and good relationship among the participants from other institutes for

future cooperation.
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Antibacterial Activity of Cinnamon Stomachic Mixture against

Enteric Pathogens

Thien Thiraworawonga *, P ilanthana Lertsatitthanakornb, Bunleu Sungthong'

" Biologt Program, Faculty of Science and Technologt,rBansnomfujchaopraya Raiabhat University, Bangkok 10600,

b Thai Traditional Medicine Program, Faculty ofScience and Technologt, Bansomdejchaopraya Rajabhat
University, Bangkok 10600, Thailand " Pharmaceutical Chemistry and Natural Product Research Unit, Faculty of

Pharmacy, Mahasarakham University, Maha Sarakham 44150, Thailand

Abstract

Background: Cinnamon stomachic mixture is an ancient herbal recipe that accomplished in National
Drug List of Thailand since 2011. This recipe consists of each 5 active ingredients: Cinnamomum
zeylanicum Blume bark, Cinnamomum bejolghola Sweet bark, Amomum krervanh Pierre seed, Eugenia
caryophyllata (Sprengel) Bullock & Hanison bud and Glycy'rhiza glabra L root.

Objective: It has been classified as a gastrointestinal drug which possesses carminative and anti-
flatulence properties. According to pharmacological activities of cinnamon stomachic mixture, it was
suggested that this recipe might possess antibacterial activity against enteric pathogens. Therefore,
antibacterial activity of cinnamon stomachic mixture against Escherichia coli and Vibrio cholera was
performed in this study.

Method: Cinnamon stomachic mixture was prepared by boiling each herb with water, left for cooling and
dried using lyophilizer that resulted in cinnamon stomachic mixture extract.

Result: Percentage yield of extract was 12.79 + 0.23. The extract of cinnamon stomachic mixture was
dissolve in ethanol and tested with E coli and V. cholera by disc difhrsion method. The result revealed
that the extract of cinnamon stomachic mixture showed a stronger antibacterial activity to V. cholera than
E. coli.

Conclusion: lt might be concluded that cinnamon stomachic mixture possessed ability to use as
supportive antidianheal drug, especially, in case of Y. cholera infection. However, the minimum
inhibitory concentration (MIC) of cinnamon stomachic mixture to Y. cholera determined by broth
dilution method should be further studied.

Keywords: Cinnamon Stomachic Mixture, Enteric Pathogens, Disc Diffusion

l. Introduction

Cinnamon stomachic mixture is an ancient herbal recipe that accomplished in National Drug List
of Thailand since 201l. This herbal recipe has been classified as a gastrointestinal drug which possesses
carminative and anti-flatulence properties. One-hundred millilitre of cinnamon stomachic mixture
consists of each 800 mg of 5 active ingredients: Cinnamomum zeylanicum Blume bark*, Cinnamomum
bejolghota Sweet bark, Amomum krervanh Pierre seed, Eugenia caryophyllata (Sprengel) Bullock &
Harrison bud and Glycyrrhiza glabra L root. In addition, 50 mg menthol and 50 mg camphor should be
added as flavourants.
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l.l Effectiveness and safety

In 2013, effectiveness and safety of cinnamon stomachic mixture for relieving functional
dyspepsia was clinical studied using a randomized controlled trial in 6 community hospitals. After 14
days of treatment, the results revealed that the effectiveness and safety of cinnamon stomachic mixture
were not different from those of simethicone. On the other hand, the cost of cinnamon stomachic mixture
was cheaper than that of simethiconer.

1.2 Antibacterial activity

Several lines of evidence showed that each herb in this mixture possessed antibacterial activity
against enteric pathogens which were a major cause of problematic dianheal disease2' r, 4. Infec;io;
diarrhea is one of the important public health problem5. The cause of this diarrhea is enteric pathogens
that infect population worldwide. Diarrheal disease is a cause of mortality and morbidity in 

"frifOi"ne.Especially, in developing countries, this dianhea is also a leading cause of malnutrition and
malnourishment in children under age of three years old. The major 

",itprit 
causing enieric infectious

disease falls in the group ofenteric bacleria that infects in the gastrointestinal tract oftf,e putl"nt host such
as Escherichia coli and Vibrio choleras' 7. A number of these pathog"ns still be found in tnuttrt6;. a. ----'

1.3 Disc Diffusion

Disc diffusion method is one of standard methods used for antimicrobial susceptibility. This
method use specific agar medium suitable for culture bacteria which inoculated in the-agar. After that,sterile 6 -mm paper disc containing tested compound is placed on the agar. Then, the agar plate isincubated under desired conditions. If the compound cun diffur" through tf,e agar una n* antibacterial

illJ:ll,1l3Jonv of test microorganism are in-hibited and showed zone of int ibition which measured byvernrer cattper-.

Therefore, antibacterial activity of cinnamon stomachic mixture against enteric pathogens
consisted of E. coli and V. cholerae were determined. In this study, cinnamoi stomachic mixture wasprepared and freeze dried that hence resulting in the extract. The extract of the mixture was tested forbactericidal property against aforementioned e-nteric pathogens by disc diffirsion method.

2. Materials and Methods

2.1 Materials

2.I.l Bacterial strains and culture media

Mueller-Hinton-agar (MHA) and Mueller-Hinton broth (MHB) were provided by Oxoid(England). Enterotoxigenic E. coli (ETEC) DMST 3054t and V. cholerae' ol, El Tor, ogu*u DMST
9700 were obtained from Department of Medical Science, Ministry of public Health, rhailana. cultures
were maintained and grown in MHB and MHA at 37'C fo. Z+ trours under aerobic condition.

2.1.2 Chemicols and lab equipment

Absolute ethanol was obtained from Merck, Germany. Laminar air cabinet was made fiomofficial equipment manufacturing Co.Ltd., Thailand. frg"r" a.y"r *"r supported from Christ Alpha l-4,Germany' Incubator was bought from Memmert (Germanyl. Hot plate stirrer was bought fromDaihanlateh co. Ltd- (Korea). Autoclave was madi rrom iSR ffoiea). Freezer was produced byPanasonic (Thailand) and electronic barance was made from Satorius, Trrailand.
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2.2 Methods

2.2.1 Cinnamon stomachic mixture extraction

Cinnamon stomachic mixture was prepared as described in National drug list of Thailand. Firstly,
800 mg of each herbs (Cinnamomum zeylanicum Blume bark, Cinnamomum bejolghota Sweet bark,
Amomum krervanh Pierre seed, Eugenia caryophyllata (Sprengel) Bullock & Hanison bud and
Glycyrrhiza glabra L root) were boiled with I 00 ml of distilled water for I 5 minutes. After that, when the
mixture was cooled, the flavourants (50 mg of menthol and 50 mg of camphor) were added and mixed
thoroughly. Cinnamon stomachic mixture was dried using lyophilizer to accomplish a dry-brown crude
extract. The crude extract of cinnamon stomachic mixture was performed in triplicate, weighed and stored
in well-closed amber container at 4 "C before used.

2.2-2 Determination of antibacterial activity of cinnamon stomachic mixture against enteric
pathogens by disc dffision method

An amount of the cinnamon stomachic mixture exmct was dissolved in 95o/o ethanol that hence
resulting in 200 mg/ml (20Vo w/v). The extract was impregnated on 6 mm paper disc (Whatman, UK) and
left for 30 minutes. The paper disc was placed on MHA seeded with each enteric pathogen which
possessing bacterial concentration of approximately 107 CFU/ml. The petri dish was incubated at37 oC

ovemight. The inhibition zone of extract was measured using vemier caliper. Cinnamon stomachic
mixture extract was performed in triplicated per each bacterial strain. The disc impregnated with 95o/o
ethanol performed in the same manner was used as negative control while l0 pg norfloxacin disc (Oxoid)
was used as positive control.

3. Results

3.1 Yield of cinnamon stomachic mixture extract

The cinnamon stomachic mixture extract was prepared and freeze dried in triplicate. According to
4l g of total herb in the recipe, weight of the dry extract and percentage yield of cinnamon stomachic
mixture extract were 5.24 + 0.09 gand 12.79 + 0.23, respectively, as shown in Table l.

Table I Weight of extract and percentage yield of cinnamon stomachic mixture extract

Lot number Weight of extract (g) %Yield

2

J

Mean

SD

5.21

5.17

5.35

s.24

0.09

r2.71

12.61

r 3.0s

12.79

0.23
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Enteric pathogen
Cinnamon stomachic

mixture

2$o/o

Norfloxacin Negative control

lo pg (957o ethanol)

@ffi
3.2 Antibacterial activity of cinnamon stomachic mixture

Cinnamon stomachic mixture showed a dominant antibacterial activity to V. cholerae Ol, El Tor,
Ogawa DMST 9700 (8.6 + 0.3 mm) and slightly activiry to E. coli (ETEC) DMST 30541 (7.0 + 0.3 mm)
according to Table 2. The negative control did not show inhibition zone (Table 2).

Table 2 Zone of inhibition of cinnamon stomachic mixture extract against enteric pathogens

Zone of inhibition (mm)"

Esch erichio cali (ETEC)

DMST 3054I

Vibrio cholerae Ol, El
Tor, Ogawa DMST 9700

7.0 + 0.3

8.6 + 0.3

25.9 !0.7

29.9 + 0.5

" Mean + SD, the results were performed in triplicate.

bNo zone of inhibition

4. Discussion

Gastrointestinal infection is a cause of illness in the human. The main source of their infection is
caused by enteric pathogens which found in developed and developing countries over the worldr0. The
problem arises from acute watery or acute bloody diarrhea to a high risk of dehydration leading to
intestinal damage, sepsis, malnutrition, and lethal in young children to aged person as well as immuno-
compromised patient. The enteric pathogens causing infection in many case of dianhea are a group of
intestinal-infected bacteria such as E. coli and Y. cholera. In Thailand, the diarrheal infected disease is
still an important public health problem. Several reports showed that the infectious dianhea was caused
by enteric bacteria in many area of the countryll'12'r3.

The standard antibiotic treatment of infectious diarrhea gives rise of resistance bacteria in some

case. Thus, in this study, we determined the altemative treatment for diarrheal infected-disease by using
local Thai herb, cinnamon stomachic mixture, against enteric bacteria. The results showed that this
herbal recipe demonstrated the antibacterial activity against the tested strains in various magnitudes.
Especialfy, the antibacterial activity was obviously found in V. cholerae Ol, El Tor, Ogawa DMST 9700
using disc diffusion method while slightly activity was found in Enterotoxigenic E coli (ETEC) DMST
3 0 5 4 I (Table 2). These antibacterial activities indicated agreeable results with previous studies which
investigation each herb in the mixture against enteric pathogens and showed the bactericidal effect in the
same mannef'3'4. For instance, the crude extract of cinnamon bark, one of the ingredients in the mixture,
exhibited antibacterial activity against Salmonella spp., Serratia marcescens, Enterobacter aerogenase
and other enteric pathogens2.
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5. Conclusion

This finding suggests the potential of cinnamon stomachic mixture as an alternative treatment for
dianheal infected disease caused by enteric bacteria. In addition, this promising herbal recipe can be
prepared with lower cost than antibiotic use as well as without the cause of leading to antibiotic-resistance
bacteria. In the further study, cinnamon stomachic mixture will be tested against several more enteric
pathogens to determine the broad-antibacterial activity and the minimum inhibitory concentration (MIC).
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Message from the President

Christian University of Thailand
Assistant Professor Dr. Janj ira Won gkhomthon g

On behalf of Christian University of Thailand, I would like to welcome distinguished

keynote speakers from Japan and Philippines as well as C.U.T. administrators and all

participants to the International Conference entitled "HEALTH SCIENCE INNOVATION FOR

AGING SOCIETY''.

Realizing that Aging society becomes one of the most significant social transformations

in the twenty-first century, with implications for nearly all sectors of society, including health

care services. The increasing of elderly population's size lead to the increasing of both infectious

and chronic non-communicable diseases in the elderly. The most common chronic conditions

found in the elderly may include hypertension, high cholesterol, arthritis, diabetes, heart disease,

cancer, dementia, and so on. The advancement of science and technology at present is significant

in creating knowledge and innovations for improving the quality of life of the elderly.

This conference will be centered on several health science fields including Physical

Therapy, Sports and Exercise Physiology, Biomedical Science, Biomedical Engineering, Food

Science and Nutrition and other health-related sciences. It is a good opportunity for participants

to first, discuss future trends and directions in health science discipline both in the national and

international levels; and second, to improve, develop and encourage individuals to think

reasonably and gain more knowledge. We hope that the hard work of the organizing committee

will leave a great impression on each and every one of us not only from the conference

presentations but also from your experiences of Thaiculture and hospitality.

May the Lord bless the conference attendees to learn and improve their quality of life.

Without further ado, it is my honor to open the International Conference entitled " HEALTH

SCIENCE INNOVATION FOR AGING SOCIETY''.

Assi stant Profes sor Dr. Janj ira Wongkhomthong

President of Christian Universiw of Thailand
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Significance and Rationale

Population aging is taking place in every country in the world. At the global level, the

number of those over 60 is about llo/oof the world population (UN,2016) and expected to be

22%o of the world population in 2050. Thailand is currently ranked the third most rapidly aging

population in the world. The number of people aged 60 and over in Thailand now stands at

about eight million, accounting for l3 percent of the population. Population aging is a relatively

new occurence for Thailand; it was just in 2001 that Thailand became an aging population with

more than 7o/o of the population over 65. By 2040, Thailand's aging population is expected to

increase to l7 million, accountin g for 25 percent of the population. World Health Organization

(WHO) attributes the elderly population's rapid size increase to a change in the leading cause of

death from illness.

To be part of the quality of life development in aging society, the academic committee of

College of Health Sciences, Christian University of Thailand agreed to establish an international

conference entitled 'Health Science Innovation for Aging Society. The objective of the

conference is to bring together health professionals, scientists, and other interested people to

present their innovative theories, research methods, interventions, evaluations, and policies

relevant to aging and the life course. It is also a good opportunity for participants to discuss

future trends, directions and new challenges in aging society management.

The conference will focus in several health science fields including;

1. Physical therapy research

2. Sport and exercise physiological research

3. Biomedical science research

4. Biomedical engineering research

5. Health applications and clinical studies

6. Food science research

7. Health and Nutrition research

@ffi

8. And other related health science topics
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Objectives

The participants will be able to:

1. Present and discuss their innovative theories, research methods, interventions, evaluationso

and policies relevant to aging and the life course.in innovation for aging.

2. Broaden their perspective on global health concerns on aging society.

3. Make a connection and good relationship among the participants from other institutes for

future cooperation.
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Abstract

Background: Cinnamon stomachic mixture is an ancient herbal recipe that.accomplished in National

birniirt of Thailand since 2011. This recipe consists of each 5 active ingredients: Cinnamomum

;;ylz";;;\fur*-Uu.f.,-Ciinamomum bejotg.hota Sweet bark,. Amomum lcrervanh Pierre seed, Eugenia

iiiyipiy,llolo (Sprengel) Bullock & Harriionlud and Glycyrrhiza glabra L root.

Objective: It has been classified as a gastrointestinal. drug which possesses carminative and anti-

nutirf"n"" properties. e"*iaing to phaniacological.activitiJs of cinnamon stomachic mixture, it was

sussested that this ,".ip" migit p6ssess antib;cterial activiE against enteric path,ogens. Therefore,

"rii?1"*,ii"i'it,i"i&'"i 
finnurion stomachic mixture against Escherichia coli and vibrio cholerq was

performed in this studY.

Method: Cinnamon stomachic mixture was prepared by-boiling each herb with water, left for cooling and

Jt-i"a uring lyophilizer that resulted in cinnamon stomachic mixture extract.

Result: Percentage yield of extract was 12.79 1_0.23. The extract of cinnamon stomachic mixture was

dissolve in ethanol unJi"rt"J *iti z. coli andV. cholera by disc diffirsion method. The result revealed

that the extract of cinnamon stomachic mixtuii showed a stronger antibacterial activity to V. cholera than

E. coli.

conclusion: It might be concluded that cinnamon stomachic mixtyre. possessed ability to use as

;ilil;i";';"iioi".irt*i ar*t .;;q;;iaV, in iut" of V' cholera infection' However, the minimum

inhibitorv .on""ntrur,Jn ift4iCl "? 
cinnimon iiomacttic mixture to V. cholera determined by broth

dilution method should be further studied'

Keytords: cinnamon Stomachic Mixture, Enteric Pathogens, Disc Diffusion

1. Introduction

Cinnamon stomachic mixture is an ancient herbal recipe that accomplished in National Drug List

of Thailand since 2011. This herbal recipe has been classifiedas a gastrointestinal drug which possesses

carminative and anti-flatulence properties. One-hundred millilitre of cinnamon stomachic mixture

consists of each soo mi oii active'ingredients: Cinnamomum zeylanicum Blume bark' Cinnamomum

bejolghota Sweet bart,-l momum tcreianh Pierre seed, Eugenia caryophyllata (Sprengel) Bullock &

Harrison bud and Glycyrrhiza glabra L root. In addition, 50 mg menthol and 50 mg camphor should be

added as flavourants.

@ffi
Antibacterial Activity of Cinnamon Stomachic Mixture against

Enteric Pathogens

Thien Thiraworaworrga*, Pilanthana Lertsatitthanakornb, Bunleu Sungthongc

o Biology Program, Faculty of Science and Technolog,t,rlf#r:{*t"Oaopraya Raiabhat University, Bangkok 10600'
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1.1 Effectiveness and safety

In 2013, effectiveness and safety of cinnamon stomachic mixture for relieving functional
dyspepsia was clinical studied using a randomized controlled trial in 6 community hospitals. After 14

days of treatment, the results revealed that the effectiveness and safety of cinnamon stomachic mixture
were not different from those of simethicone. On the other hand, the cost of cinnamon stomachic mixture
was cheaper than that of simethiconer.

1.2 Antibacterial activity

Several lines of evidence showed that each herb in this mixture possessed antibacterial activity
against enteric pathogens which were a major cause -of problematic diarrheal disease2' 3' a. Infectious
dianhea is one of thJ important public health problems. The cause of this diarrhea is enteric pathogens

that infect population *oild*id". Diarrheal disease is a cause of mortality and morbidity in children6.

Especially, in developing countries, this diarrhea is also a leading cause of malnutrition and

malnouriihment in children under age of three years old. The major culprit causing enteric infectious

disease falls in the group ofenteric bacteria that infects in the gastrointestinal tract ofthe patient host such

as Escherichia coli-and'Vibrio choleras'7. A number of these pathogens still be found in Thailand5'8.

1.3 Disc Diffusion

Disc diffusion method is one of standard methods used for antimicrobial susceptibility. This

method use specific agar medium suitable for culture bacteria which inoculated in the agar. After that,

sterile 6 mm'paper d-isc containing tested compound is placed on the agar. Then, _t!re agar plate is

incubated under desired conditions. tf tne compound can diffuse through the agar and has antibacterial

activity, the colony of test microorganism are inhibited and showed zone of inhibition which measured by

vernier caliper'.

Therefore, antibacterial activity of cinnamon stomachic mixture against enteric pathogens

consisted of E. coli and V. cholerae were determined. In this study, cinnamon stomachic mixture was

prepared and freeze dried that hence resulting in the extract. The.extract of the mixture was tested for

tactericidal property against aforementioned enteric pathogens by disc diffusion method.

2. Materials and Methods

2.1 Materials

2.1.1 Bacterial strains and culture media

Mueller-Hinton agar (MHA) and Mueller-Hinton broth (MHB) wery_ provided by Oxoid

(England). Enterotoxigenic-E. coli (ETEC) DMST 30541 and V. cholerae Ol, El Tor, Ogawa DMST

9700 were obtained fr-om Department of Medical Science, Ministry of Public Health, Thailand. Cultures

were maintained and grown in NAHS and MHA at37 "C for 24 hours under aerobic condition'

2.1.2 Chemicals and lab equiPment

Absolute ethanol was obtained from Merck, Germany. Laminar air cabinet was made from

Official equipment manufacturing Co.Ltd., Thailand. Freeze dryer was supported from Christ Alpha-l-4,

Germany. Incubator was bougf,t from Memmert (Germany). Hot plate stirrer was bought from

Daihanlateh Co. Ltd. (Korea).- Autoclave was made from JSR (Korea). Freezer was produced by

Panasonic (Thailand) and electronic balance was made from Satorius, Thailand'

@ffi
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2.2 Methods

2.2.1 Cinnamon stomachic mixture extraction

Cinnamon stomachic mixture was prepared as described in National drug list of Thailand. Firstly,
800 mg of each herbs (Cinnamomum zeylanicum Blume bark, Cinnamomum bejolghota Sweet bark,

Amomum krervanh Pierre seed, Eugenia caryophyllata (Sprengel) Bullock & Hanison bud and

Glycyrrhiza glabra L root) were boiled with 100 ml of distilled water for 15 minutes. After that, when the

mixture was cooled, the flavourants (50 mg of menthol and 50 mg of camphor) were added and mixed
thoroughly. Cinnamon stomachic mixture was dried using lyophilizer to accomplish a dry-brown crude

extract. The crude extract of cinnamon stomachic mixture was performed in triplicate, weighed and stored

in well-closed amber container at 4 oC before used.

2.2.2 Determinqtion of antibacterial activity of cinnamon stomachic mixture against enteric
pathogens by disc diffusion method

An amount of the cinnamon stomachic mixture extract was dissolvedin95% ethanol that hence

resulting in 200 mg/ml (20%wlv). The extract was impregnated on 6 mm paper disc (Whatman, UK) and

left for 30 minutes. The paper disc was placed on MHA seeded with each enteric pathogen which
possessing bacterial concentration of approximately 107 CFU/ml. The petri dish was incubated at37 "C
bvernight. The inhibition zone of extract was measured using vemier caliper. Cinnamon stomachic

mixture extract was performed in triplicated per each bacterial strain. The disc impregnated with 95o/o

ethanol performed inihe same manner was used as negative control while l0 pg norfloxacin disc (Oxoid)

was used as positive control.

3. Results

3.1 Yield of cinnamon stomachic mixture extract

The cinnamon stomachic mixture extract was prepared and freeze dried in triplicate. According to

4l g of total herb in the recipe, weight of the dry eitract and percentage yield of cinnamon stomachic

mixfure extract were 5.24 + 0:09 g and 12.79 + 0.23, respectively, as shown in Table l '

Table 1 Weight of extract and percentage yield of cinnamon stomachic mixture extract

Lot number Weight of extract (g) %Yield

3

Mean

SD

5.21

5.17

s.35

5.24

0.09

12.7r

12.61

13.05

12.79

0.23
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3.2 Antibacterial activity of cinnamon stomachic mixture

Cinnamon stomachic mixture showed a dominant antibacterial activity to V. cholerae Ol, El Tor'

Ogawa DMST 9700 (8.6 + 0.3 mm) and slightly activity to E. coli (ETEC) DMST 30541 (7.0 + 0.3 mm)

according to Table 2. The negative control did not show inhibition zone (Table 2).

Table 2 Zone of inhibition of cinnamon stomachic mixture extract against enteric pathogens

Zone of inhibition (mm)'

Enteric pathogen
Cinnamon stomachic

mixture
Norfloxacin Negative control

20"
lo pg (957o ethanol)

E s c h e rich i a c o I i (ET EC)

DMST 3054I

Vibrio cholerae 01' El

Tor, Ogawa DMST 9700

7.0 r 0.3

8.6 t 0.3

25.9 + 0.7

29.9 + 0.5

u Mean + SD, the results were performed in triplicate'

bNo zone of inhibition

4. Discussion

Gastrointestinal infection is a cause of illness in the human. The main source of their infection is

caused by enteric pathogens which found i" a"""fop"a and developing countries over the worldro' The

problem arises from acite watery or acute- UfooOi diarrhea. to. a trig-n risk of dehydration leading to

intestinal damage, sepsis, malnutrition, and lethal in young -children 
to aged person as well as immuno-

compromised patient. The enteric pathogens causing'infeCtioti-i" -uny 
-^e of dianhea are a group of

intestinal-infected bacteria such as E ,iti uni-i-. iEokra. rn Thailand, the dianheal infected disease is

still an important pruii" r,"uitn problem. s"";"ry;;rts showed that the infectious diarrhea was caused

il;ilUcteriain many area of the countryrr'r2'r3'

The standard antibiotic treatment of infectious diarrhea gives rise of resistance bacteria in some

case. Thus, in this study, we determined the altemative treatment for diarrheal infected-disease by using

local Thai herb, cinnamon stomachic mixture, against enteric bacteria' The results showed that this

herbal recipe demonstrated the antibacterial activity against the tested strains in various magnitudes'

Especially, the antibacterial activity was obviously found in V' cholerae Ol ' El Tor' Ogawa DMST 9700

using disc diffusion method while slightly activity was found in Enterotoxigenic E' coli (ETEC) DMST

3 0 5 4 I (Table 2). These antibacterial activities indicated agreeable results with previous studies which

investigation each herb in the mixture against enteric pathogens and showed the bactericidal effect in the

same mannel,r,o. For instance, the crude extract of cinnamon bark, one of the ingredients in the mixture'

exhibited antibacterial activity against Salmonella spp', Serratia marcescens' Enterobacter qerogenase

and other enteric Pathogens2.
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5. Conclusion

This finding suggests the potential of cinnamon stomachic mixture as an alternative treatment for

dianheal infected Aiseasi caused by enteric bacteria. In addition, this promising herbal recipe can be

prepared with lower cost than antibiotic use as well as without the cause of leading to antibiotic-resistance

bacteria. In the further study, cinnamon stomachic mixture will be tested against several more enteric

pathogens to determine the broad-antibacterial activity and the minimum inhibitory concentration (MIC).
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