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Feasibility of Combating Antimicrobial
Resistance using One Health Approach

Rajesh Bhatia
Former Director, Communicable Diseases, WHO Regional Office for South East Asia, New Delhi, India

ABSTRACT In recent years, antimicrobial resistance (AMR) has assumed global health importance.
Inability of current antimicrobial agents available to treat common and life-threatening infections
is gradually pushing humanity to dark ages of post antibiotic era. It is no longer a medical problem
since global community considers it as a development and economic issue. The Sustainable Development
Goals articulate a commitment to launch well-coordinated multi-sectoral actions to combat AMR.
Apart from developing new and affordable antimicrobial agents, which are both expensive and time
consuming, the rational and reduced use of antibiotics is also a key element of any strategies to
minimize impact of AMR. Huge quantities of antimicrobial agents are used in a veterinary sector,
mainly as growth promoters. These are instrumental in giving rise to resistance in pathogens for
critically important antimicrobial agents, thus putting human health at grave risk. A comprehensive
One Health approach that addresses the use of antimicrobials in humans, animals and environment
is the solution to comprehensively address the growing menace of AMR across the world, especially in

developing countries.
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Introduction

Antimicrobial resistance (AMR) is unresponsive to the standard doses of antimicrobial
agents in treatment of a disease. Of late, common and life-threatening infections like pneumo-
nia, gonorrhoea, and post-operative infections, as well as HIV, tuberculosis, and malaria are
increasingly becoming untreatable because of AMR. Recognizing the risk posed by burgeoning
antimicrobial resistance to the achievement of the ambitious Sustainable Development Goals
(SDGs), on 16 September 2016, at the unprecedented session of the United Nations General
Assembly (UNGA), world leaders, through a political declaration made a strong commitment to
combat, on priority, growing menace of antimicrobial resistance across the world. They advocated
taking a broad, coordinated and multi-sectoral approach to address AMR by engaging human
health, animal health, environment and agriculture with the broad objective of prolonging the
efficacy of currently available antibacterial drugs or antibiotics, as commonly called'.

The political declaration associated with SDGs® articulates sustained action against
AMR. It states “we will equally accelerate the pace of progress made in fighting malaria,
HIV/AIDS, tuberculosis, hepatitis, Ebola and other communicable diseases and epidemics,
including by addressing growing antimicrobial resistance and the problem of unattended
diseases affecting developing countries.”

Spurred by UNGA and SDGs, the countries have also reaffirmed their commitment
to develop national action plans on AMR, based on the “Global Action Plan on Antimicrobial
Resistance” — the blueprint for tackling AMR developed in 2015 by WHO? in coordination with
the Food and Agriculture Organization of the United Nations (FAO) and the World Organi-
zation for Animal Health (OIE). Subsequently, more than 80 countries have developed their
respective national action plans to combat AMR and submitted to World Health Assembly
before May 2017, but this has just been an easy part. The harder part appears in the efficient
implementation of National Action Plan (s). AMR is an extremely complex issue that warrants
strong and sustained multi-sectoral approach with active contributions by all stakeholders.

It requires sound and solid leadership with sustained funding.

Emergence of AMR as a global challenge

Almost 20 years ago, AMR was considered purely a medical problem. In less than
two decades, it has become not only a global health challenge but also a burgeoning economic,
developmental and political challenge. It is not involved only intergovernmental agencies like
FAO and WHO, where AMR is being talked about, but in the past 2-3 years, various
development and political establishments including World Bank, G7, G20, G77, EU, ASEAN,
etc. have also expressed their concerns on this issue and articulated commitments to combat

it through the efficient coordination and the One Health approach that encompasses humans,
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animals and environment. In South-East Asia, ASEAN is expected to come up with a region-
specific declaration against AMR in November 2017.

Currently, AMR is estimated to kill around 700,000 people every year. If no concrete
actions are taken, the number of annual projected deaths due to infections with resistant
pathogens by 2050 shall be a staggering 10 million. This number shall be greater than deaths
from cancers and road side accidents put together. Most of these deaths are found in the
developing countries. Thus, the global increasing cost in health care would finally be reached
at USD 1 trillion®.

Economic impact of AMR shall be devastating. A loss of USD 100 trillion is projected
and the Global GDP shall be pushed down by 3.5%. World Bank estimates that 28 million people
are likely to be pushed into poverty as a direct consequence of the diseases caused by resistant
pathogens’ (World Bank report). In addition, global exports will see a decline of 3.8%. Livestock
production shall reduce by 7.5% throughout the world thus impacting the food security’.

Genesis of AMR

Microorganisms in their quest of survival, continuously undergo changes in their
genetic apparatus. Some of these genetic changes bring about changes that thwart the action
of antibiotics. This is a natural unstoppable phenomenon. However, the resistant strains get
selected, and become dominating population subsequent to their interaction with antibiotics.
Greater is the selection if quantity of antibiotics is big and application is irrational. Prolonged
misuse, abuse and overuse of antibiotics select resistant pathogens and provide them a
survival and proliferation advantage. It is now obvious that the excessive use of antibiotics,
in any settings, is the biggest driver of AMR. While extensive use of antibiotics in the health
sector is well known, much more antibiotics are globally used in the veterinary sector than in
the human sector. It has been estimated that, while in 2010, more than 63,000 tonnes of antibio-
tics were used in animals, it is expected that this number would exceed 100,000 tonnes by 2030
indicating a 63% increase’. Against a use of 3.3 million kilograms (kg) of antibiotics in humans
in the United States of America, more than 8.9 million kg is consumed in animals every year'.

Antibiotics consumption in animals is not limited to their therapeutic use. These are
used for metaphylaxis (Administration of antimicrobials to animals when perceived to be in
contact with animals diagnosed with disease), prophylaxis (Mass administration of
antimicrobials to animals to prevent disease when risk is established) and for growth promotion
(Administration of antimicrobials to animals to boost feed efficiency and increase weight gain).
Global data shows that maximum consumption of antibiotics in the animal health sector is for
the growth promotion of animals by various mechanisms including mixing with animal feed.
This is primarily to meet the growing demand of protein-rich food in countries where
their economy is growing that leads to a higher demand of nutritious food of animal origin.
FAO has demonstrated this gradual but sustained growth in meat production (Fig 1).
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Fig. 1 Exponential increase in meat production in different regions of the world

This increase is matched with an increase in the consumption of antibiotics in several
developing countries and shall reach almost 100% in Brazil, India, Russia, China and South

Africa (BRICS countries) in next two decades®.

Impact of AMR in animals is a serious human health risk

Several antibiotics commonly used to treat human infections are, in contrast, not
necessary for animals. WHO has classified few antibiotics as critically important antibiotics
(CIA). These include the 3™ and above generations of cephalosporins, glycopeptides, polymyxin,
macrolides, and quinolones. Since humans and animals share several pathogens, emergence and
proliferation of resistant pathogens, the animal community thus reaches humans through
food, direct contact and environment. Some of these pathogens demonstrate resistance to the
last resort antibiotics in life threatening human infections. Emergence of transferable colistin
(one of the CIAs) resistance in Enterobacteriaceae is a result of the extensive use of this antibiotic
in pigs-rearing in China. The resistance is firstly reported in 2016° and has been found by CDDEP
spreading to many countries in different parts of the world (Fig 2). This implies a serious warning
to protect global health by restricting or phasing out use of such critical drugs. The extensive use
of such antibiotics in organized poultry farms in India has also been recently shown to culminate

in the emergence of widespread resistance to several pathogens®.
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Fig. 2 Countries reporting plasmid-mediated colistin resistance encoded by mecr-1 (Source:
CDDEP)

Combating AMR-multi-sectoral one health approach

Combating AMR has a common-sense approach with following four key components

1. Discover new drugs faster than emergence of resistance

2. Rationalize the use of available antimicrobial agents

3. Prevent emergence of resistance by reducing selection pressure with appropriate
control measures including infection control

4. Reduce disease burden

Discovery of new antibiotics is a time consuming and expensive proposition with an
estimated investment of USD 1 billion over a period of 10-12 years. The final product, if used
irrationally, shall soon become ineffective to treat infections. This has deterred many
manufacturers from venturing into this endeavor. Reduction in disease burden and
implementing infection control measures (in both human and animal settings) are also
important measures to prevent AMR.

Owing to the fact that antibiotics use is the greatest driver of AMR, all efforts need
to be made to reduce and rationalize the use of antibiotics in all settings especially for the
growth promotion in the animals. Accordingly, all global commitments have advocated the use
of One Health approach.

One Health approach recognizes the interdependence of humans, animals and envi-

ronment especially for human health. It also recognizes that co-existence of animals, humans
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and environment is essential. It indicates that the improvement of human health likely
depends on animal health and safe environment. It is well established that 60% of all existing
human infectious diseases are zoonotic. At least 75% of emerging infectious diseases in humans
(including Ebola, influenza, MERS CoV etc.) have animal origins, and 80% of the agents with
potential bioterrorist use are zoonotic pathogens. Unrestricted use of antibiotics in animals is a

critical factor that promotes AMR.

Elements for implementation of One Health

Implementation of One Health requires several key elements with few salient activities,

as shown in Table 1.

Table 1 Key elements and activities for implementation of One Health approach

Key element Activities
Policies Program & Person
Legislations
Regulations
Institutions Joint Planning
Strategies

Operational Plan

Individuals Awareness
Advocacy

Participation

National efforts to implement One Health approach shall warrant having national
commitment in the form of adequately funded policies which can be translated into efficient
programmes, run by skilled human resource through legislative approach and enforceable
regulations. The planning for the activities has to be jointly undertaken by all the sectors
(human, animal and environment) and based upon practical strategies that should be
converted into an operational action plan. Community participation and support to this
programme are essential. Efficient implementation of this approach shall result in not only an
improved human health but also a safe environment and food security.

AMR containment is currently high on national and international political, development,
economic and health agendas. Drug resistance is a key global issue. While addressing issue of
AMR through a One Health approach, it is certain that various other components of One Health
will also be benefitted. Multi-sectoral approach is, thus, the ultimate key to combat this

burgeoning problem."’
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ilasnnwindvywisiiisanihanihwintuiuiasTulawsege® Ssiiduwidu 50.50 nfuda
100 n¥u wanmnudanulusay oy 1 wavansefiundd whiu 15.80, 9.10, 20.8 UAL 3.80 NSNAD
100 ¥N MUTIGU Fandausznauma o ﬁwu‘luw‘%nﬁmmsnLﬂuﬁaﬁgﬁuﬂﬁﬁ%m (precursor) Tumsiia
AA T8 warmstia AA azeiiamhassnsiiemsluifluiihma dutuemsiimuiiiounasdudie
fuanudauldnnlamaiio AA g Fandniidnsazdanunanliidensiniheiuio AA g9 uasiie
indnuianmvieavieilomaiiaziio AA g1 mnmsnumnssanssudslipeinenumsenvie e
AA lundn damnlull w.d. 2550 - 2551 l@iimsUssiivemudsasas AA Tummsdenulng wuh
TudseLamamsen o Adnniiu wintuny AA Laaltlfgf%jﬂ HAwnnu 2.179 Taansuaedlansy (mg/ke)
wazUSinamslasududiaans AA was whiu 0.0415 lulasniuderiwiin 1 Alansueda’y (ug/kg bw/day)
Fuilududu 3 sesmnaunguuudmihanTueE wssuwguudnihanoutieiudds Seuhiu 0.0473
War 0.0646 pg/kg bw/day magau® demslasu AA nawsnluiionnimslasu AA Tudsznnsmlui
JECFA Uszidiuliuszana 25 wh uauannnwintuudidadaslesu AA :nensau ) windn aulneara
flomadesiiazldiu AA TasnwzauiaumuiiiaildwinlhuiioUssaviaUsznauems Idedednm
HanIENUEIgMMIuazsEaz I luMIKanwInly uazAnmanuaeizesas AA fiaduluwiniy vl
Tinnvanmemsndaninduliifioss AA m wasnnuwnlivenuasizes AA Tuwdndudlafiusnm

Ngaungiiviatlussazimeng 1

madnmileniumsludl w.a. 2553 - 2554 i 2 Tuseu fo AnvuansEUEUMgTLzNMGIMS
o AA lumsuaaninily uazanuaitizes AA Mnezulunwsnty
1. 380
1.1 e
- W3naR Lﬁaﬂiﬁw%ﬂ‘ﬁwgwaimy' (Capsicum annuum Linn.)™ {ludunulumsanuni
Fadlunsnunaaientu s 5 landa
- wWinuke lemnnmsihwsndansnananauliuie
- wintu Tdnnmahwinuiunauiigumaiiuazssaznmdn 4 wiumsm
1.2 wA3asile
- ousau (Hot air oven)
~ e3peuamagh
- wadasiie liquid chromatography/triple quadrupole mass spectrometer
(LC/MS-MS) (model Agilent 1100 - API 4000)
2. 29M3
2.1 Anwmanssnurasgauniuasssaznmaamaiie AA Tumswaansniu (mwﬁ 1)
2.1.1 ragenwinan 10U 300 n3u thanualwiiwilafenty udnhieszd AA
MAIETMINNIIANY TagmsIaney 1 9 (n = 1)
2.1.2 Sogawinwis wWinaaimdsamiduninuds Tasmseuilgamgishunuisms
mnuaaniate Tagdunndahminnindanauau 131L7i”1gi”auﬁqmwgﬁ 60 aeFEaded (°C) Wunm
6 #lus thesnnngauivliifuiigumpiivecudidnimin nntumhwindeumn ases 1 Halue uas
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(a)
©
(e)

(©) ' (h)

a a 1al ' a N v a v a ° ~
2NN 1 wsnwglwmwamasmaaww 9 (a) WInam (b) WINWKWI (c) WINLKN aun 90°C 240 UM
(d) W3NUWS auh 90°C 300 W (e) WINWIN BUN 110°C 90 WIH (F) WINLUWI BUN 110°C 120 W

(g) W3NUWI auN 130°C 40 ¥ (h) WINUWI aUN 130°C 60 W
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AMEIUMIMNITHENNY IUINWUNWIALIIAIN FALFDIANG 9 7119 1IAIDENWSALI MUY 100 ASN
nualiilluiiadenu wdhindwsed AA MIAEM5TINATILA (n = 1) waraIpeanSauiawmae 1
MSLH38NAIDENINI N

a

2.1.3 gpgnnantu ninuisannda 2.1.2 indnwdslasaufiguund 90, 110 waz

130°C N5zaznINEN 9 09l

a

- aMnQH 90°C NI 20, 40, 60, 90, 120, 150, 180, 240 WAL 300 U

a

- anQH 110°C NI 20, 40, 60, 90, 120 AT 180 UIN

U

a

- VN 130°C “7'inm 20, 40, 60, 90, 120 WL 180 W
ihdhathaninfiauudazanne s1wu 100 nin snualiifluila@ensy udanian
ANLA AA MINEMIATIINATIEA (n = 1)
2.2 NAFDUANNANG (Stability) 289 AA Hnalundniu
@andadrawsnluiildanmsaudi 90°C a1 300 Wi (5 Falue) wialudiunu
lumsdnmeamuadizesans AA (issndethaiinums AA lussdunans 1) Taautsdathaninesnesd
nadiou uszeznm 9 i@eu fetussylugawmadniahngsdeesda usnndagiigumniivias
3. NMIATIVIATIEY
AT aNziUsIna AA Tudaee meds In-house method based on J. Chromatography. A
Vol. 1120, 2006"® NanMIaRaas AA NNMIBENMEIIazMEHFNNMUDalUN 70% (v/v) Tl
U%qwgﬁaﬂawiagaWﬂ carrez I oz carrez II Mingumuassannnmsarmeiatlasmsssneds
uialulasay udafvluduh 1handwneilsing AA deie3esiia liquid chromatography/triple
quadrupole mass spectrometer (LC/MS-MS) ’“J%fiyﬁmsmnaaummﬂlﬁ’lﬁwaﬁﬁﬁLmﬂ::vf (method
validation) Lmﬂé’%’umﬁmmmmmmioﬁmﬂﬁﬁamimummgm ISO/IEC 17025: 2005
UseanSmMwaadIas1zH Limit of detection (LOD) 1A 0.02 mg/kg, Limit of quantita-
tion (LOQ) t¥NNU 0.04 mg/kg AIFDUANNUNLULA NN (accuracy and precision) lagmstanans
nasgulumang u,az‘iLﬂiwzﬁi’aqéﬁqﬁqmmgm standard reference material 2387 Peanut butter
(NIST) wuagluinasmimssansu 1o % recovery (MNU 84 - 101% waz % RSD AU 5 - 11% 113N
nagauANNINEaiBnuims (PT) Audwdszme lanaaglunasiihnela waziimsauanammn
nngamnadau (batch) loun wuaed (blank) msﬁw*z?w (duplicate) WazNMILANTITOLAIENINTFIU
Tughaghaitam % recovery
MINLNUND
~ aieneilamni LOD azsenulainy
~ mibenezlamai LOQ udganinuiawinny LOD asenua daenil LOQ
- ehiensdldhiunesgind LOQ asnanumiiasawy

We

HaMsANHIHaNIENUYBNaMU)luazssaznmfamia AA Tumsuaawintu (5199 1) wuhly
WINFAUATNINUI (BUTIAMNQHN 60°C Wuna 9 9lae) liwuans AA wazilaneassudawsniulosnmsih
Winuisaungamiinaznae 1 fu wuhwinluilaanmsauii 90°C szeza69 9 Gaue 20 - 300 W

WU AA G9U6 0.07 - 6.48 mg/kg wazwu AA gegatiiaauiiiunal 240 Wil wandunlannmssuil 110°C
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azAsa L luwsniu

windad nananeey wazaes anflsa

FEHZIMEN ) UG 20 - 180 W WU AA eaUG 1.75 - 8.65 mg/kg Uazwu AA gegaiiisauilunm

90 W wazndntunlaannmsaud 130°C SeaLIEN 9 AUE 20 - 180 H WU AA UG 14.7 - 18.1

mg/kg wazwu AA gegalisauilunan 40 wii Waldaamgidenulumsaunui AA azadumw

srezMIBUNiaZUIUnseNIinss AA Tuszauggauar ftinnaaudaludnaznuhnuinams AA

aeFnaaay (Mud 2) Swsulunsdinssaznanmssunniuudldgamgidnny msiiass AA sy

augaunRINY Wy winduiildaanmsauil 90, 110 uar 130°C Wunm 20 WAMAY wu AA vy

0.07, 1.75 Waz 14.7 mg/kg MNaIAU (MINN 1)

M51N 1 USinaansasasalud (AA) aaeansnnanen luanizema 9

danzidnen USinaezasanlud (Nadnsuaanlansy)

nan (i) 0 20 40 60 90 120 150 180 240 300
W3Nan Tiwu - - - - - - - - -
WINUWAI
(aU 60°C 1381 9 %3.) Tawu - - - - - - - - -
W3NWHI auUf  90°C - 0.07 0.21 0.38 0.75 0.88 1.17 1.64 6.48* 4.29
W3NWHI 8UN 110°C - 1.75 4.54 5.10 8.65* 6.60 -  5.20 - -
W3NWHI 8UN 130°C - 14.7 18.1* 12.5 9.80 17.96 -  5.45 - -

winawmg  * wulRinaezesmludgigaluudazgumaindnen

PNUD UM TATIIATIES = 1

20,00 —[ == == === = === == e e e e e e e e e e emmeemmeeoeoeoo---

18.00

16.00

14.00

12.00

10.00

8.00

Aslud (mg/kg)

6.00

B

4.00

2.00

*

—- - 2amadl 110 avAaLged

—— gaumnil 130 eFNBALTEE

qmw{]ﬁ 90 aNFLTaged |~

0.00

MU 2 anuduNussznIUiinaasezasaludniialunindy sufigavail 9o,

90

120

240

300

130

na (W)

130 aNFNaLded NSLazaIfg 9

a

110 tae

u
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HAMSANANNAIRIZEY AA nuhdaadansnluilaannmsaus 90°C Wuna s00 wi
(5 %la9) i AA 3u6Y 4.29 mg/kg mﬂﬁguLﬁué’hasiwﬁqmwgﬁﬁaﬂiﬂuixmwm 1,2, 3,5, 6,7, 8 Uaz
9 DU WU AA WhAU 1.68, 1.31, 0.86, 0.34, 0.32, 0.27, 0.25 War 0.27 mg/kg MUMAU wHUlaN
AA Tundnluazanaineasadilugnwsn warIanssad g 9 waztilaliul3Uszanas 6 - 9 Loy azwy
SN AA Guasi (mw‘ﬁ' 3)

5.00
4.50
4.00
3.50

3.00
2.50

2.00

asanlud (mg/kg)

1.50

Ak

1.00

0.50

0.00

0 Hau 108U 2 LU 3 LHBU 5 1HBU 6 LHBU 70U 8 Lhau 9 LHau

sEazNMSHU

MW 3 MsAnMIeMzaIasaras luduaansntu (91 90°C, 300 wH) Wiadubistaznaian
@U LUMSATIVNATIEA = 1)

130l

msdnmilidanwinduyualvajifludunuwinge esnnfuniniiiemhinkdaninuioey
wintu Msiia AA Iuw’%ﬂamﬁ'umuqmwgﬁuazswmmﬁLﬁuﬁuﬂmmsaw‘%aébﬁ udiilaiiinauiivzinm
AA Jegaud) MNTRZaaaUNTIE AA fiRatuezgnims Suulsiuanmgiuazszaznalumsnie
winduiiieazhans AA tu udwinduildas it dssouuasndumiulndldminsiiasiudssnu
(MW 1) nsdinszeznanfiouwh q fu ue ldgaumnianany wu ssazm 20 WMy auf 90, 110 U8z
130°C %Lﬁuﬁuﬁmﬁ'uqmwgﬁﬁu 20°C (310 90°C {lu 110°C) AA tiisdulszanas 24 wh (0.07 mg/kg
{1 1.75 mg/ke) uaziilauiia 40°C (3 90°C {1 130°C) AA ts@uUszaNaL 204 Wh (0.07 mg/kg 1 14.7
mg/kg) datugampiildlumandonintuiedaduiladondn mandanintuialiiioss AA o
Femsdanldmsauniammenamgicnudldnandiiniu asdnhmslfaamgigudssasnmay

msdnmanuAIiizes AA ihaluwinlunuhazanasuuuiendlnuuben (exponential) &3
azanavetnadlugusnud@endl adedu AA Adalumudievialnling Fazuandrannanns
dilvajiins AA esuluemsasAaudunsin Maanasas AA Tiiesusailssnndulsznaudiiay

waz/v3nUfisenniialundndaumindinadaszau AA 1y SH group Nilundanmwivinijisennu AA
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azAsa L luwsniu windad nananeey wazaes anflsa

sz lWiiamsidenaats (degradation) 209 AA 180> ysmsnlufifulinuazny AA mnwsniy
fudelwi 9 udmsidunsntulinu dmsiuinmnlidweaawumsiivan@asuiy Wy azWamandu
Toasmendu 1o Fuiluamsdensdalduiu ﬁm%"upjﬂszﬂEmm'ﬂumﬂqmamnssumswamw%nﬂmﬁa
NWUIEAMITIAMI2UU Hazard Analysis and Critical Control Point (HACCP) Lﬁ'amuqumswﬁm
avwnaialildomsiilasads Taslunssunumslianuiaudanguvnfisngauasssasnaiiiansaniiag
wliviniufindunasaunnonin udldlilnd wasnsdidmminilarwintuiaulssmuadduasiZaunde
wtsimihe wushlildlgau 4 lumsmnan wazailaiinduvasguanwinlimslilvg iatlosiu
Tiliiio AA 99 dausmsnan

mafia AA Tuwintluasiims@nniduduuannniadodes aampiivaznm enaasditadedug
a0 Wy Flieveanin uardmiudumsanTiensiUsing AA lumsinmessdl salasienziaien
wiFenziivasfiamsldanaiens AA uldinaila isotope dilution lagld ds—acrylamide
Fuflulalalniuzes AA (I internal standard @99zgieanaNuAIIALARBLRBIAAAINTUABUNS
W3sufnteuazmsnraialinamaeias LC-MS/MS vhilwamsasaienuiias (precision) 6N
Tumsaniesed u,azuan’mmfuéTqa‘imimuQumsmm‘imswﬁnﬂqﬂmsmaau (batch)

GRNL

9

) & ' a a w oA A a &£ &£ a4 A
msdnmiwunlumsndenindulaingumnilunsaugeduasny AA gaau wastiatiy
& &£y @ od = = a 24 dog va v
FLEEIMBUNUTUILNY AA gUuuiL wastilaivannsaamgiivasnmninimliiie AA gegoua?
AU AA wana 9N AA Nifezuundazgniae  WaSsuieuny 2 Jade Ae gaumgil
wazsrazm wuhguugiilutadevanihiiie AA galumsudandnlu aaiumsudanintuialiife
13 AA 0 NIzINMIBUVSaMNINRUMsEanldngamgiaud ldssaznannuauasiniimsldaumgi
Fudszazoandy M3 AA Dieduluninduaslifinnuain Fazaaswwuuiendlnuuudes Taazaeusn
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Effect of Temperature and Duration of
Thermal Process on the Occurrence and

Stability of Acrylamide in Chili Powder

Panawan Kluengklangdon and Mayuree Uraroongroj
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand.

ABSTRACT Chili powder is an agricultural commodity, which is commonly consumed, produced and
used as a key ingredient in many food products. During 2007-2008, risk assessment of acrylamide (AA)
in foods for Thais was conducted and found that chili powder had the highest mean levels of AA among
foods subjected to the study and accounted for a third of dietary exposure to the AA, coming after
potato crisps and potato starch. Consequently, to reduce acrylamide formation in chili powder, the effect
of temperature and duration in chili powder processing was then investigated to obtain the processing
condition with low acrylamide formation. Studies on the stability of acrylamide in chili powder was also
examined to observe the trend in stability of AA in chili powder during storage at room temperature.
Samples used in this study are Capsicum annuum Linn. The levels of acrylamide in fresh chili, dried
chili (fresh chili heated at 60°C 9 h.) and chili powder (dried chili heated at 90, 110 and 130°C for various
times) were analyzed by liquid chromatograph/triple quadrupole mass spectrometer (LC/MS-MS).
The results showed that AA was not detected in both fresh and dried chili. Acrylamide was found at
0.07 - 6.48, 1.75 - 8.65 and 14.7 - 18.1 mg/kg in chili powder heated at 90°C for 20 - 300 min, 110°C for
20 -180 min and 130°C for 20 - 180 min, respectively. This study indicated that the main factor causing
the occurrence of acrylamide in chili powder was temperature used in process. Thus, low-temperature
long-time process should be applied instead of high-temperature short-time process to reduce levels
of acrylamide in chili powder. Acrylamide formed in chili powder is not stable. The acrylamide in chili
decreases exponentially, rapidly decreasing at the beginning of the process, and then dropping slowly

until being constant.

Keywords: Acrylamide, Occurrence, Stability, Chili powder
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mansgnuwmqmwgﬁ(ﬁiaﬂﬁzﬁw%mawm"qﬂmm
FanansfnaEa lhsanuantaull

‘ﬂy [y} =y <
WazLEa ST LI ULUUIING)

o a a a o ol P Cd a aa a Cd
aUMIINL BEaITELDA 930 nIoulnd  WusInd unne  uazandu Tos@snains
FNUUFIING NININENMFATNIUNNE aUUAIIUUT uUNYF 11000

undada gaanaidadsmsiaidahiadusnsuivasdahimarlaiuuunad Jugaamaiivaslfidns
mamsuwnd feudanlddefionubuszeanuinsiisurhiugaenadeieissaluld wasainsafuinm
fgamgiigeldds s0 asmaidea (°C) winnammslaniauiidsnaligumaiimisuesgicmacme 1 Mhlangsdu
nnt sudsszmalne ﬁﬁlﬁ’ﬁﬂﬂ’liﬁﬂwﬂNaﬂ'is"n‘U‘llENqm‘ViQflGiE]ﬂ’iza‘w%NawaﬂﬁﬂmijﬂaﬁﬂﬁﬂﬂﬁiaﬂL%ﬂll%ﬂ
Fusniuiiwsdahimerlafuuunaminismbelulssmalnaziioa: 5 wdadnt Tasfiusnnigamad 1, 23,
30, uaz 40°C (funm 24 ol uasnedauANNAITBERaTNFUMYiEwmFINTiTwauAudaida iy
Fusniauil weswamniifuaudvaddedeeyloimumdu wuihjisanmaiedueneaenaitadsmsiadalia
dudnuaud Ltasqﬂmaﬁﬁaﬁ'ﬂmsamL%'vaLaﬁlaﬁnnNamﬁm‘m"la\itﬂ?\'ﬂuLLﬂaaiunnqquﬁﬁﬁ1ﬂ15ﬁnw1 UFNNYANTIA
ﬁﬁwmsﬁﬂmﬁmmmﬁaﬁ'qmwgﬁ 40°C W 24 §UoW wazasUszfivdszanduavasgaasanamhluldluanns
fluenmilamsmunau
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MINAFTDUANNAIINDUMINIVNIONNINT) 22 BAIWIENIUYAALAIDINBUNNG W.6. 2551
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Effect of Temperature on Effectiveness
of HBs Ag and anti-HIV Rapid
Diagnostic Tests

Ubonwan Chaiarrayalert Bhurit Songtananit Puntawit Natakul
and Sakalin Trisiriwanich

Institute of Biological Products, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000,
Thailand.

ABSTRACT Diagnosis of Hepatitis B Virus (HBV) and Human Immunodeficiency Virus (HIV)
infections using rapid test kits is common in clinical laboratories as sensitivity and specificity of each
test kit are comparable to those operated by automatic machines. Moreover, the rapid test kits can
be stored at 30 degrees Celsius (°C). Owing to global warming, an average temperature of any regions
in the world is increasing every year. Our study was, therefore, to investigate temperature effect of
effectiveness of rapid test kits for detection of Hepatitis B surface antigen (HBsAg) and anti-HIV
antibody. Each of 5 products of HBsAg and anti-HIV antibody test kits were weekly tested for its
stability after being stored at 1, 23, 30, and 40°C for 24 weeks using HBsAg-positive and anti-HIV
positive plasma, respectively. It was found that color appearance of all products was not dramatically
changed. Our findings suggested that products of HBsAg and anti-HIV antibody test kits used in this
study are stable up to 40°C for 24 weeks and indicated that performance evaluation of rapid test

kits is essential prior to testing in uncontrolled environments.

Keywords: Rapid test kits, HBsAg kit, HIV kit, Temperature effect
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o w a

dﬂ' i vV 1 = W a o L = l:( Ql Y o Ql
Amwnalean PCA aghaditiaaranmeada (P < 0.05) wazimandsednsmsuuseulnatpeany

o

v
o S Y

3N 1 MslSauiisunamseneNzFnnLgaunidnmse ludatnhuaznunuuemsLaee
R2A agar uaz PCA uisemnuszaumsduidou 3 szau

rHAAZUIUAIDENS madn sedumsihuiou
1-1,000 CFU/adans | 1,001-100,000 CFU/iaaans >100,000 CFU/adans
PCA ’ R2A PCA ‘ R2A PCA ‘ R2A
111300 §10614 n 177 102 21
range 1-800 ‘ 1-1,000 230-130,000 ‘ 1,080-96,000 | 12,000-1,800,000 ‘ 120,000-2,100,000
wifaswariu Log,, CFU/mI
range 0-2.90 0-3 2.36-5.11 3.03-4.98 4.08-6.26 5.08-6.32
Mean 1.39 1.55 3.80 4.07 5.18 5.52
sp' 0.79 0.77 0.66 0.58 0.65 0.43
%CV’ 56.48 4951 17.44 14.23 12.49 7.80
t-test p<0.05, P=6.9x10" p<0.05, P=5.5x10" p<0.05, P=7.1x10"
1uisa 60§61 n 14 36 10
range 1-960 1-44 900-64,000 | 1,100-95,000 | 26,000-1,200,000 | 190,000-1,200,000
wlaswaiiu Log,, CFU/MI
range 0-2.98 0-2.87 2.95-4.81 3.04-4.98 441-6.08 5.28-6.08
Mean 1.61 1.62 3.63 3.76 535 5.75
SD 0.93 0.95 0.54 0.54 0.63 031
%CV 57.85 58.74 14.88 14.35 11.81 539
t-test p>0.05, P=0.44 P<0.05, P=0.003 p<0.05, P=0.01
59T auA 360 F90610 | n 191 138 31
range 1-960 1-1,000 230-130,000 | 1,080-96,000 | 12,000-1,800,000 | 120,000-2,100,000
mlawaiu Log,, CFU/MI
range 0-2.98 0-3 2.36-5.11 3.03-4.98 4.08-6.26 5.08-6.32
Mean 141 1.55 375 3.99 523 5.59
SD' 0.80 0.78 0.63 0.58 0.64 0.41
%CV’ 56.60 50.12 16.91 14.62 12.17 7.24
t-test p<0.05, P=1.3x10 " p<0.05, P=1.6x10" p<0.05, P=3.2x10"

'SD 111809 ANDeULUIATTIU (standard deviation)

\ 3 a Q‘{ @
*0,CV 1INeDe mTevazdulsz@nsveansus i (%coefficient of variation)

Waudsiag iy 4 #iia fa ihanlumzuzussyiasin (n = 60) AN WY WANKIULATD

Asaah aNnEENY Wueu (n = 60) W lFlumsuanemnsuasin (n = 60) WALIENULATEINTDI
(n = 120) wudmaehannnziie nnszaumsiudlauidnugdunidiaunlaan R2A agar wasnn
nugdunsgnannaldnn PCA atniidaadgneadd (P < 0.05) uazmansznguasdayananmaaau

J L = { 4 1 §
90 R2A agar danduuszandmsulsiuipanidayanlaann PCA
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I 2 M5UTBUIEURENITNTINIATIEHIIUIUAUNTENINNATILUN M NUTELANYBIEIDEININ

UUDIMSLaENEe R2A agar waz PCA wismuszaumsiudau s szau

rHanazd I maan sydumsthuifon
feeg 11,000 CFU/Iaaans 1,001-100,000 CFU/iiadans >100,000 CFU/iladans
PCA ‘ R2A PCA ‘ R2A PCA ‘ R2A
hduTun e n 10 41 9
msqﬁﬂﬂaﬁw range 3-750 ‘ 6-690 520-110,000 ‘ 1,200-96,000 12,000-1,700,000 ‘ 120,000-1,900,000
60 A79619 utlasnaniiu Log,, CFU/MmI
range 0.48-2.84 0.78-2.84 2.72-5.04 3.08-4.98 4.08-6.23 5.08-6.28
Mean 1.85 1.98 3.92 418 5.06 5.32
sp' 0.69 0.63 0.65 0.59 0.56 0.38
%CV’ 37.32 31.72 16.54 14.16 10.96 7.18
t-test p<0.05, P=0.04 P<0.05, P=7.3x10" <0.05, P=0.03
vhiw 60 §e61 n 26 33 1
range 1-600 2-980 390-42,000 1,200-83,000 190,000 210,000
ulasnaniiu Log,, CFU/MmI
range 0-2.78 0.30-2.99 2.59-4.62 3.08-4.92
Mean 1.78 1.97 3.70 3.99
SD 0.84 0.78 0.55 0.51
%CV 4721 39.72 14.84 12.83
t-test P<0.05, P=0.004 P<0.05, P=8.8x10"
W lumsnaa n 24 25 11
oAz range 1-600 1-1,000 250-130,000 1,220-95,000 12,000-1,800,000 120,000-2,100,000
60 A708619 ulasnaniiu Log,, CFU/MmI
range 0-2.78 0-3 2.40-5.11 3.09-4.98 4.08-6.26 5.08-6.32
Mean 1.38 1.57 3.82 4.08 5.26 5.70
SD 0.81 0.78 0.77 0.61 0.75 0.42
%CV 59.06 49.68 20.22 14.98 14.34 7.42
t-test P<0.05, P=0.007 P<0.05, P=0.002 p<0.05, P=0.01
Vhsndeansed n 117 3
120 #1061 range 1-800 1-1,000 230-2,400 1,080-3,200
uasnaniiu Log,, CFU/mI
range 0-2.90 0-3 2.36-3.38 3.03-3.51
Mean 1.26 141 2.98 332
sp' 0.75 0.73 0.54 025
%CV* 59.68 51.87 1825 755
t-test P<0.05, P=3.1x10" P>0.05, P=0.25

'SD #1974 ANeuDUNIATIIN (standard deviation)

' o a @
*%,CV WiaNune sl evazdunlsza@ntueansutlsiu (%coefficient of variation)
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a 4
AU

Tagmluwasfuamsldonmsideadie PCA fiflsomsinniiaasamadunsdluihuazinuii

Y wa 5 & o ' o Y a oo a R < . .
MzauENTGrasIMsaBEaaIna I Iigaunsgnasylaadesiad (fast-growth microorganism)

a o a ol a v . . o A < .. o P

L%muﬂmwmgaumﬂmmm:lﬂm (slow-growth microorganism) #3NUIOLAU (injure) ¥3aLP380 (stressed)
s Limansandyudauiugdunidneiylasinned weenadensiienalinu wsaasa
wulunwizennenuiuase® wWernadw i lUaaFuRanuNHafIna UM IINLA 1IuaE
%’ < U 3 o 4 | a v o "V v a I 1 < dy LY
udamanuazgnin lWldnuniauiloanuii uadamwwedaumanzangdunidainannazainnsonlud

v < A o ' < a A a A ' & a Y ¥ a
lapganad wasiinnulussaznmaain madugdunidaiianannsonalsaamaluivld guilaa
a < 1 = a = ' a (% ol v ¥ H < a o & [ % = a:‘ly -:%’
M sUThe Ko aNUEENEABHAN AN LHNULaTINLIIUNMSHEN AIHUNMTARLEDNDIMISIAENLED

a < ¢ g = & a & a wa o a - v a ool v
QLa'ﬁ\lLLaZV\lu‘I{\JL‘Zfaa“lJ'lﬂL"i]‘lJﬁNL‘LI‘L!ENVI‘Waﬂﬂ{]ﬂ@lﬂﬁ‘iﬂjﬁu'ﬁﬂwg\nim’]LwaiﬁﬂﬂwaﬂjimijﬂjLﬂ'ﬁ']x‘l/i'ﬂgﬂ(ﬂEN

ReA agar Wuamsidsaidafignwanniulag Reasoner uas Geldreich ldm3uiiuinnuuunaiiGe
Tuhl#7shunszunums (treated potable water) R2A agar ifiuawnsidsadaiifiansensiios uazilath
iinfigamgiicasasnmnu Mansnssdumaniauasuuaiiefinian 1adu uasnuasadu (chorine
tolerant) twiwlu R2A agar i soluble starch fludutsznavlumshefiuymasinadu was sodium
pyruvate tesfuyizasiiedan ' Tusasfiamsidsndaiicsamann Wy PCA asatuayumsiaiay
yasuuaiiGeiwsaivlaldi® funadunanunuaiideiieiee wiawsyladfismsonulaluthiisy
nssums dsaaansadinanliuemmaseuludiegnhlosld ReA agar fduadsinnnidnny
Qauﬁz‘fﬁﬁwmmlﬁmﬂ PCA agnNiitladaynNada (P<0.05; t-test) daaaassnunadneuad Salvatore
Massa wazamz™” Muisuiisy PCA waz R2A agar °1umﬁmﬁzﬁﬁhmuﬁgauw%ﬂ’lufwu,i'ﬁﬁmnﬁ
flgaunail 37 ssnaides Wunm 3 Tu feds pour plate Fawuhamdsuesnugdunisianald
2 R2A agar imgandan PCA woznadnumues Klaas van der Linde uazaniz™ fi3auidion
Tryptic soy agar (TSA) war R2A agar ’lum'ﬁLﬂ'51svfaﬁmuqéuw’%ﬂuﬁwﬁiﬁumswafﬂ,m #lgnan
52U RO Tigoumgil 25 + 2 aseniwaided unm 10 Yu de3s spread plate Fwuheindsrasinny

a

qaunsgnanalaan R2A agar fieganiianann TSA
d' % ] S < A dl o a = (d‘d J & ] 1

luazinamsnagaudaeniuia R2A agar ldawdsunugdunsdnanimsaliuanednan
PCA {auni 35 svenwalded 48 27lae innzfiguugiiududadlusmaimnldizesdunidons wisunadu
wsalsiawn ianadesldsteznanlumsunge liannau®® uaethalsimuasnseld R2A agar Uud
35 aNFLHaLTad 48 22lue MuN United States Food and Drug Administration Myual3lumsasa
Watthse) wisaaduluszeznaMunnduamaun American Public Health Association Wiz #9a0n
doyaluaiaeg Ndnwlu R2A agar #lanndn PCA Fsiiadn R2A agar (Jusmsideaenaianse

anlduny PCA lumsasadwnziannugduniglnnuasinuiele
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a5

9

nmMsmudau (Verification) 21m51aedi@a R2A agar laawSauifiaunuanmsideadia PCA

dusumAeNzdFnunugdunidludaginhuazinui 61835 pour plate Untwizde 35 svrnuaded

v
P

a8 1l Teafihdnlumpuzussyntaaiin ihan inldlunmsudaenmsuazin huLAIBINTa LaZINUEN
I [ v v H I A v LA v v o a o
Wudununguaipgnanuazinuie namsnagauainsoiiudulai R2A agar Mikanmstiuiunugdunis
NNNNDIMSLEBNED PCA ouiseyluenanssnds aamuiasljifmsarnnsor ReA agar Wldlu

mIaneNzFnUdunsdiiaEhsriaammwihuasiui

Anenssndszna

PDYBUANUNANINITN UANAIIY KIAIDIYRNITAIUNIATTIUYBIDINTNNJaNFUUAY UL
TeandSnmeaniimmsuasada wasaerauqaudmvinneheiiuaseIasdn Htingumniazannlasans
amsnnvhuiladiawmaslumsasadensd aueazidsainsaaiiulasimsaugauazdizamnd
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Verification of Plate Count Agar (PCA)
and Reasoner’s 2A (R2A) Agar
for Enumeration of Heterotrophic

Bacteria in Water and Ice

Piyamas Jamsri and Khwunmit Roojug
Bureau of Quality and Safety of Food, Department of medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand

ABSTRACT Pour plate technique is well-recognized as a standard method for enumerating
heterotrophic bacteria in water and ice. Either high-nutrient medium such as plate count
agar (PCA) or low-nutrient medium such as Reasoner’s 2A (R2A) agar can be used for this
standard method. It has been recommended that the low-nutrient medium containing
essential substances for recovering injured cells will increase bacterial counts as compared to
the high-nutrient medium without any essential substances. This study was aimed to verify
the culture medium by comparing the number of heterotrophic bacteria in water and ice grown
on PCA and R2A agar. A total of 360 samples of water and ice received at Bureau of Quality
and Safety of Food during 2012 - 2014 were divided into 4 types of waters including 60 samples
of bottled drinking water, 60 samples of drinking water, 60 samples of potable water, 120 filtrated
water samples and 60 samples of ice. All samples were tested by pour plate method using PCA
and R2A agar. After incubation at 35°Celsius (°C) for 48 hours, growing colonies on culture
plates were counted and categorized into 3 levels: 1-1,000 CFU/ml, 1,001-100,000 CFU/ml and
more than 100,000 CFU/ml. The results showed that the mean values of bacterial counts of
all types of water samples calculating from the R2A agar were significantly higher than those
from the PCA agar (P<0.05) at all 3 levels. Comparing the distribution of test results from
both media by coefficient of variation (CV), it was found that the R2A agar showed lower CV
results than the PCA agar. For ice samples, the mean values and CV results of bacterial counts
at the levels greater than 1,000 CFU/ml on the R2A agar were significantly higher and lower
than those of the PCA agar (P<0.05), respectively. On the contrary, the mean value and CV
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result of bacterial counts, at the level of 1 - 1,000 CFU/ml, obtained from the R2A agar were not
significantly different from the PCA agar. Taken together, it can be concluded that, for higher
productivity, the R2A agar could be used for determining heterotrophic bacteria in water and ice

by pour plate technique at 35°C for 48 hours.

Keywords: Verification, PCA and R2A agar, heterotrophic plate count, water and ice
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Qmﬂ’thﬂ%aQ%ﬂ aNNaUlaBnuadlsaneIuIa
GNGEEY qwmwe‘ima t?.lGlE!“Zlﬂ’lWﬁ 4

a [y o a Ja
@den umn  wezdeed dunsaws
ninNFuasaIaNdaunng nsnInenmansnsunng ouudnuuy uuny3 11000

unAnga 1@”"/1’1msﬁm:nQmmwzlmméaﬁmmmé’u‘[aﬁm Tulsswenuadaasnguniweiva mmqﬂmwﬁ 4
Nnedaiaanudulafio 9w 2,072 ke Fuduuuu@ang T 335 1399 LATLUUSA UG T 1,737 1ASBA
Tusswhteudszana w.a. 2556 - 2559 Imﬂmsmaaumwjﬁam’smaauLﬂémﬁa‘?@]mqmmwmﬁ TP-MMD-01:
m%'aﬁmmwué’uTaﬁmwaqnszmwmﬁﬁmqﬂ%ﬁwSqmnmmgmmna MSNATBUAIANURAANIIAFIFAVD
msdmmmméi’uLﬁa@mmLtsjuwmNam‘sﬁ'ﬂLLazmsmaaué'ms”nmi%"mmmmé’uluswutﬁ'ammaauiw
fesessne wazdnianuumnzandamsldnuniola namsamanud wisviaanudulafauuuidang iy
NAITIAIANNAAWAAGIFATBINTEIUAIANINGY U 21 wine (Aefludawas 6.3) Tmﬂﬁmmqmﬂﬂiawﬁag
lunasednUsnuiasiaen mldivsinaniasasiuinliifenaseme Lithunasisanmssasanusulussuy
10U 62 wine (Aadludesar 18.5) Tagdamgnnmsiyezesgunsallsznay wu aeen gnen andIe
@onamw wazlirunasing 2 sdelueisudsn w5 e (Aedludsear 1.5) wiasiaanuduladin
wuudaludd lisunasidianuianaiagigazeenssiuaanuey U 28 wine (Aeludasas 1.6)
Tagaum louanaNnAIa1N8 Y 4 mmHg Taithunasiaasnmsswesanueuluszuy 1w 242 1A3ag
(Aaflusesas 13.9) Tasfanunannveanmelueiasudadwigadonann waslitunasing 2 Wide
luta3oatden 1w 5 103ee (Aadludesar 0.5) Lﬁ'ammmngﬁLﬂ%’laﬁﬂmwué’uTaﬁmlajmummﬁmmgm
fazaansamsuldsuasluaniedenusuiamzdiuudr mlvedasnduainfiguawanuinosianasgiuld
Tiuamsiafihdaiedalumsitasauazfamunamsinmnlsalanehawsiueh
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AMMNATBIIAANNGULSHR @5 huiey wasdead dunsaes

UNUI

menudulafiaduaiiaudiddanmelniviafioundnasiems lumsiaanudulaiia gldnu
wansiiniamsiinmaguainumiadaciiaia wasthdade g ifuadumsia deliaunsaiaenuduladio
laagagnaas wiven damalnhluldlumsanaitads uazasndemulsalasgniivszaniam lasawe
athaBargeang it sumsanainmlusaunenna viagthelungulsalifindei3ass (Non-communicable
diseases: NCDs) wiu lsnanuauladings lsavasadaaanas lsavala udu dayanndninlsalifadany
mainduraedanmamennameanuiulafingsan 5.7 da 100,000 Tull w.a. 2555 iy 12.1 da 100,000
Tt w.a. 2558 Mmlviiemsarvayunsdansaslsaanuaulaliogalugury laglsawenuadaasy
quwEUa (SW.d0.) wazranmadasmssugulssviu (aax.) mMussma anvaganiulitssnoy
ssatauazieanudulafinesauadld i lidmsdsduumsldnueiasiaanudulaia
ann wn3asiarnuduladiailamly wisaanfu 2 wuu Tdud wuud 1 w3asiaenudulafiowuuidang
(Non-invasive mechanical sphygmomanometers) w'%aﬁaniuaéaﬁmmmﬁu‘[aﬁmLLuuﬂiaw
(Mercurial manometer) u,axLﬂémi’ﬂmmé’u‘lﬁaﬁwﬁ'ﬂﬂmﬁm (Aneroid manometer) %wi”aﬂ%’mu
sfuyila (Stethoscope) wanzfumsldnulasgiinnuslumsiamelugonunena wozuuvi 2
winvtaanusuladinsaludd (Non-invasive automated sphygmomanometers) Huin3aeia
anusulaafiituanudusaludd wazuaasmanueuiudias (mwi 1) Fazvanaenusulaiia

< o J ] a a o . =] 1 [ & ]
Wudez 2 A wu 120780 Nadwasusen aauazuu (Systolic pressure) AaaANueaULdanluvmeh

= o ~ o o v . . & v v a = o o
waamaawﬂwum wazeauan (Diastolic pressure) ﬂammm@maaﬂwmwwaamaaﬂwﬂaﬂmﬂm

NN 1 MNeMANNUlaalageIainrNuaulaRaLuuaN 9

wiartaanusulafiomslasumsmuasuteiaadiuadausn (Initial verification) faus e
gronaa LAZMSMUFIULASIRlFNULAINNSEEzIan (Periodic verification) MaaMUsaUNaIaIn
Mgonuzn lagmsnadaumaNNHanaIngegn (Maximum permissible errors of the cuff pressure
indication) wazdasmsiwasanuduluszuy (Air leakage) elafimswaundsmmasdau wazdar
cjﬁamimaauLﬂ%’aﬁﬂmmé’u'[aﬁm TP-MMD-01? waqmsmaqmmsmqﬁ”u TogaNB9NasgIUEIN
T¢un OIML R 16-1 uaz ISO 81060-1 dwiutaiasiaenudulaiouuudna® OIML R 16-2 uaz
IEC 80601-2-30 awsuiaiasiaanudulafindaludac® aasaauiannanuainsoiesfiainisg
wazymMsnagauLeiasinanuauladio Lﬁ'aﬂsztﬁuqmmwLﬂéaqifmﬂ'nué’fu‘[aﬁmﬁﬁmmﬂLtaﬂﬁmu
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Quality of Non-invasive Sphygmomanometer Sathita Pankhwan and Chaiyot Intiya

melutsana slasundudinsuativayuuimsganmn dvihenuifimhillumsseuiiisuniasiiauwnd
Tinulsawenwasguadanansensnamssagy laun Tsanenwnadssnimia waslsanenwalssaine
i 9 udldiivihenulagquanmmwzauaiasiaanudulafioluguu Taslaweanunadusdugamweua
(3W.d0.) waraaNasasITugulsEIIvLIY (aaN.) gnnEaldsarhmanasaunissiaanudulain
soslamemnaduaduguamuiua wasarmaiasmssagulssimihuluiiuiioagunwi 4 Ussnoude
8 i loun Fndauuny’ Sawlaunusil Jamianszuasaiagsen JnIna1Nae SInIadeiy3
FmTouasnen Saviaany3 uasianingssy deudidouaman w.e. 2555 Sudaufueeu w.a. 2559

w3asiiauazaunsal

1. m‘%aqﬁammgmﬁmmmé’u (Wde 0 9 300 mmHg wazAMANNYNHBNENT) 0.8 mmHg
‘?;\wj’luﬂ’liﬂavLﬁﬂULﬂuﬂ‘ixﬁ;’lnﬂﬂ Nniafiaimanlasumssusesnuanasyu ISO/IEC 17025 @y
vosufuamsanueu thaanasinendens sontuanesinenuiemnd udu)

2. WRMAUI

3. N3zUBn (UBULHEN)

4. nsetlatlane (ANNY 500 ml + Jagaz 5)

5. wwaaslSuamnusuazden

6. TadafitAvrauAzaTInAINAUIUGY

v A A A o o a A
Tozgaganiniianaday ta3asiannuauladin (Mui 2)

M 2 gansaviianadauasaninaNuaulaio
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35019
A o o a & a wa 1y A4 A o
MsnedautesaviaaNuGulalia 1 2 Uszan nadaulesljidmugiiamsnagauiaiasiaio
MIMsunng TP-MMD-01 dv5utasadinanuaulaiouuuanluaie aazn Test Mode w38 Cal mode
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Quality of Non-invasive Sphygmomanometers
in District Health Promoting Hospitals of
the 4™ Regional Health Promoting Center

Sathita Pankhwan and Chaiyot Intiya
Bureau of Radiation and Medical Devices, Department of Medical Sciences, Tiwanond Road,

Nonthaburi 11000, Thailand.

ABSTRACT Quality of non-invasive sphygmomanometers in district health promoting hospitals
of the 4™ regional health promoting center was evaluated. Two thousand and seventy-two
machines including 335 of mechanical type and 1,737 of automated type were evaluated during
the fiscal years of 2013 - 2016. According to the international standard-based Testing Procedures
for Medical Measuring Devices TP-MMD-01: Blood Pressure Monitor issued by the Ministry
of Public Health of Thailand, the maximum permissible errors (MPE) of the cuff pressure were
tested to investigate measurement accuracy of the machines. In addition, air leakage testing
rate was measured to investigate integrity of the machine, tube and cuff. For mechanical
sphygmomanometers, 21 machines (6.3%) were reported to be failed to meet the MPE criteria
due to air bubbles in the tube, possibly contaminated from mercury or leakage of mercury.
Sixty-two machines (18.5%) failed to meet the air leakage criteria due to defectiveness of
tube, bulb or cuff. Furthermore, 5 machines (1.5%) failed to meet both MPE and air leakage
criteria. For automated sphygmomanometers, 28 machines (1.6%) were determined to be failed
to meet the MPE criteria because reading values were deviated from reference values of greater
than 4 mmHg. Two hundred and forty-two machines (13.9%) failed to meet air leakage
criteria because of the defectiveness of air tube or cuff. Moreover, 5 machines (0.5%) failed to
meet both MPE and air leakage criteria. Root-cause analysis should be determined after quality
of sphygmomanometers was poorly detected. Change or repair of any parts of the machines will
result in not only reliability of the machines but also accuracy on diagnosis and monitoring

of diseases.
Keywords: non-invasive sphygmomanometers, maximum permissible errors, air leakage
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