24 =

2AE
BEmEFROFHEEHERILZE LT
BHREFFHICHNSEHRILHE
(/M EEXZEE)

XBGETHES

2023 F£ 10 A

FRILITBUEA
EfR 17 e (JICA)

BRAZHANER., ARFHEAILR

it

JR

23-016




<AHEZDOFAICOVTDEFE - REFE>

- RABEEONBIL. JICALKZRALEITHERZERFREL., FHRRATAFLEBERIZEOCIOTHY ., 20D
BZOHRFBOEL, EEREFZFICL >TEAREEORNBIEDLSIGENHY EFT, £1=. BHL=1EHR -
QA MIZELEROHICEDELDONEFEN., —BIGER - BIRAZOEBYTHLIZLEZRILET D
LOTRHY FHA, ABREEZBL TRESAIBERICESIVTRAILSADITAZ EINDGEEICE, BT
CEEDERETITo>TLEEL,

- FAENEABEEZEZFALEC LA LHIEFICHL., JICARUZALEEL., LA ELEELEVDR
9.

<Notes and Disclaimers>
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62023 1 AD FDA ~D b7 U 7 L0, BAREORERRICESEHMEE T 7T L, 727 T ICREREZ Rk
O, WARENLR S RWEEIE, WEHEOHEREZHT L L BICHEEEINT 2, WHEINRWEE. BRI LGITE¥E
1272 % L VS T HENED 5TV D,

17 https://www.jetro.go.jp/ext_images/world/asia/th/foods/law/health/43.pdf
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BARR R R EN TV D, £7o, BaGE1EB K ORMBERF IO W THERBEA R H 2,

FIARMEZE « B FEITIX, 2006 4£7>5 Food Safety i8ilEx LTV 5, sdaEDxfgei, AEffmh, X
== VA LT LR ETHY £ I TH O ARERS, TR, B 2R R LT AT R A e &
DEMAEND, WEEZF2 72T, 3 0 HiEk CHREDEEZ M- T Z LB ETH LN, HiEIlh
ST, BMIZEOHFENRKLIELRY | a2 MNIFFENAET L,

PABEENTEIRIX, ERICEEGTE LTEOL I ENTELIRVWTHICEEZMELTEBY, #1442
T2 D 365 DAERETSEO S B, BEEEL THLHHHIE 190 55,

N3y AR B AT AEERIE Food Safety City #8511, B E TR ADHFIEE TR LT, Food Safety
Certificate &\ 9 B dh L ERAAEICBI T D REGERIE 23T TV D, TGS EORWIEIZZ L — F A D C
ETIBEMOHD, KT 707 b—FC T, GESI . e 2 Rdn), TRARERE ) 12005
HHN, EO BN HEELW 2T HEN D D | MlE AR S B A O AR BRI 20 % Fnilk /e £ 3R 0
N, ZJL—RFALZL—FBII, ZL—FCOHERAIC [RE] NEMESNTbDTHD, MFLRD5
B E VX ZOGHEIT, OBERGE, OQI=~—F, @QA—"—v—F v @i, GLA KT D55
Th b,

aaradadaano ¢
“!‘1'1711[:‘:5;;:: :;l}:v;ﬁuuww siagnasngalmi’ 'y, -L-\\“
Yo alih y Ma v\Ae" "o ,,,:.’ ;c:(:t “:a‘“"
PR PR PABE N3 g H AR
KSR BAER - WEFHT ENEGIR RS

2 HHEGRRAE~—7

3) WHBRMAKEKIZH D DIETE

BUHIFAACE N CTO TGRS IC L 0 . # A CTIXREERBR KA BEE T 2 BWS 2 2d 5 2 & 239
HNZIR o7, REEAEE®R 20194 11 A 30 H) Tix, BMICEAATREREREAINED LN TEY
ZDY A NMIARIDORNEDIIRMICEHATE RN ERNbhoTe, WY A MIFKREERBE T N ¥
DT SN TV D DRI R ITFER SN T2, FE#R EOBE Tk, KRR N Y o A 35
SEIEM OB T E SHTWDHR, ARLHZDMOEIICOW TR SN TR =6, B
TIEBEEDP R DORERTE L Z LI D, ZOREEE#RO%, FDA 232020 £ 6 A 30 HITHEH L



FEWSECIE, REHEHRET Y VLA LFEE] Obo L L TRERERRSGEH STV D,

3. YKBAREREICEEE T 2 B E o E BB R H#
(24 E  ERIBAFE W 5E#) (2N T, RFELET 5758 - EIZ, ITDoEB) Tho,
o  EHS/NEF 1 BRI DR E L R DA~ DX
o PAFHEME 1-3: HoOmEWWA 7 T B
o BT LIWMIITRITA  HOEWN T TR0 ST A

4, YHBERRBEICEET 5 ODA FE KO N —DE{TEH 58T
(1) FAED ODA H¥
BEH 9% ODA FHEIT 5 S LTV 7wy,

(2) fh K —DEATERDHT
2 A ERE# 71T (TICA : Thailand International Cooperation Agency) (2 L2 &, 2018 4, Z A 1%t L THth
[E]7)> & 4ERA%E 6,699 5 4,800 F/L O IAEMITHIL-1, ODA SHE4ED A3 FH—ix. 7 AU 5 (2,802
774,000 V), [EE (1,472 73 1,000 K/V), 7F A (1,068 15 4,000 R/Vv) Thd, 7241152017 4
D35 2018 AEIZT CHE 4 O AT Y —T ODA XiEZ 21T T 5D, Eilko Bf7 3 K—I12nx it 4R
1T, 7V TBZHAT, FAO IZHB\W T, BEEESHAE OB CRAEMT O m Y= 7 MIkw,
#F 4 ZAITBITHODA XEHT Y —LES

BT Y — BRI ED LEE
BH 21%
BFA 7T P —ER 20%
ZOMDHEA T TBLOY—E R 18%
NEBED) 13%
[ RNl 11%
< NTE'I H— 9%
ERE 6%
Z DAl 2%

AT - 2 A [EEH )T

18 FDA N EMEBRRORSITHESNT 2020 43 H 15 AIC KAEHRT MY U LAOME LHE] 2oV T L., TOW
Kuaim#Lizb o,
W8 A [HEEE T Web B XD, 2022 4F 11 A 30 HICT = BRMAEH SN TN D,
https:/tica-thaigov.mfa.go.th/en/page/overview-on-recipient-data?menu=5f47a402{329725fb60ac553
20 [F [
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WHESICBET 5, ZHhURE, WHNEEPERLBGEE T—E L TT,
# S EEIEAE

R AL Mest kT 2 HIRE A~ 2
s A DI EE L, WA A KA B
TR A eS| 6 72 3
BRI A DATEFEM Zl 5 LR B2 (T 859-68
TZENDOFRSAFEAH (FEF) | 2013411 A1 H 199449 H 1 H

W R IR KRR DA RCEET 7 T 7
A P —ORRBEE & LTIRE « A>T
RERIENDHENE T A BRI, I A
i B - &7 b L B LR R G -
AT AL OE R BIR M

BIRSIR S KON & &
TIOTIAY—%BRIE, TIT
7 A P —IZBT 2 KR & E
ZaPFELTW5D,

HAT - AR

(2) WBHETRARBADOMEST

B ETHEHLEL SIS, A28 2BMEEEHIIEORMA K E WV, HARFOHEME LT, &%
BN E L DORENIZRLOBEFINTEDLT 7T 74 F—F, £ 9 LI-BEOUEMHIICE
BCTExonLEZEZLND,

AREMEHEZ B LT, T&ENTH BLO TERETS ) ~OT7 277 74 P—ERORABRND D
CHWT I D, ¥ A THRAMARGOFENHER I NN, R E T 5T 77 74 F—DFBE
RN BN ENZDOBHO—2Th D, BN TG TOR TR Ok I —CTOERSE NS R
WHFERET Y U AORBEREIIE, 77T 74 PN ERT 2R BB KARIL, KEEERET RV
U ARV bEE, FREBENREA Lo, JIEEN DN I WV IEERREOSEIC L HGTHI LD
ZOHEBEELTHITDHZENTE D,

ZAVIHE T UTICB W THIBIIC S FISIE L, AEEO I v v — N M A IR TR
oL@ < | BAEE B CHRRREHAETL TH A D WO IR D, T8 T UV BIR~T 77 F 4 F—
DIRFEL E K Z LTV TEDDHlEE LTHAEDbLNEEZ TS,

2. REHL - FEivroOBE

(1) #REST - EifoME

REEE (777 74— 12, A EBEICRS LUVt R I kiR (CUF. R SRRk
W) OERAER TH D, WHEHFRARIRE &3, BEDRSE D WREERERE] 2 KE&ICET pH5.0~6.5
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DIKEE DD, 77T T4 —I3RMNL - $UE T 870 & T, (EEBOFIE, Affadh, FHEEE, T
LNOWHE - FZEA L LR FIH SN TV D, RIENSZNENOFI A E THE To7e <2 & TIF
CAERKEFHTE S, 777 74P —I2IEK 6 ITRT 4 DOETABHY, ETMIEL-T 1 Hbiz
DK 20~155 b (CHZNHEFRIERE 50ppm DOA) ORMEEEREKIRIE 24K TE 5,

®6 TIT T4V —OHEH

% T20 T50 T100 T200

A X (mm) 18X BT X &S 650X 440 X 650X 650 X 604 X 650 X 760X 650 X
1420 1460 1460 1590

1 HARK S (BRhEFEIRE 50ppm) 20 k> /H 34 h>/H 78 k/H 155 h>/H

AT - AR

B REK REIEHRMAK -

KA (b (BT LAUH) =D (B
% ( l%
KA (i) wek % oH R
9 2
IR S 1 1
-39, 4 gii #Bmay e
5% g g%ﬁ; REFFEA
(1) W : (SuEAM)
FOT A —Ak TITTAY—

X 3 727774 Y -2k DRAEEFZRRKIEROER T 7' A
HAT - AR HIERR

TIT AP L DR FEEAKRIEDOAER T B A TK 3 D LB T 3%DBIEAKE BRI
L CHERE (7,000ppm) DEMKHFAKZ AR L, WICHBII CERREICRD L9 KTHRL, £0
BEEROIREE T A2 E 2N AT pH % 5.0~6.5 2T 5, X4 O¥#RE7 7 713 R#E#RE (HOCI) )
DEAFRERLTEY , WHERBRKERIE pHS.0 BEeM:) AL CKERF ORHEERR S &3k H %
720 BERPEKRITR D,

W TR K2 T, KIFEZLY VTR T, T/ a— LTI o v A )V ABE REELT 5 2
EDFE STV D, 2020 4F 6 A, MSZATBOE N RIS ME (NITE) 7266, Hililan o
ANVAITKE LT TSR 35ppm DL EOWREESRRK (FBARASEEMR) (XA HWT 5] &5
REINTHH%,

2 JE A G OE I AT, TRERE R & S L ITREKZERSHL THOLND TMEOREIR] Th D,
TITTAY =, BRI L > TT A VEORRME (BFREUK) ZER L, ThaMiti~ pH L2+ 5 2 &
T, [REESRRE) LRy &7 5 TRIEERMKEIK) 2HERT 5, Wi - Bl & Vo 7oBEEH Tk, WRIESRmK D
WL R KB B R TR 6 2,

2 g NS KRZTZMAEM T2 o ¥ — O W KRR ORBRIC L D &, REHEEREK (pH6.5, A 2hEFRIRE 20ppm)
T, KIBH 1.8x106 CFU/g, $/LE R T 2.5x105 CFU/g ZALEL L7= & 2 A, 1 DRITIIN DT & b ARTEMAL LT,

2 [FSL RIS RSB AENEET R 27 AR 1 U A L A DARIEMEAL SR IC BT SRR A T . I EERK DY ) v o A
NI L TRIEWRIR 2> Z L @mEShTn D,

24 https://www.nite.go.jp/information/osirase20200626.html
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TIT 74P —DENNTORFEERLZRTIORLEZ, KFEaL =0T SITHAL TS,

* 7 ENIOHR
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7
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FAAIG

148 #£iC 314 EfpcIx, OFFMLE (154 6). QKEMLE 32H). O
B EERGE | B¥ Q16 OUBEREE (166). @RA—— (14 /). @OKH
(2002 4E~) | HBEBKEEIGEE (14H) 7L, Z0r>bare=HETL

AA BT A VT UMy NEETY T T

AT IIANT PR T T

=Y R —6 T

BT AL TR F—4 T

2H (W) bttt 1 & GRIE R KK OIRTEH)
RKFLA T 1H (2021 EM5H)

A

MZE )

1 (FZREFEBRR | KMITL | BkiEse 7. FEikH

HIAT - AR

2 #—4%v b

KRERCBT 22 =7y biigd, TR & TVERTS Thd, ThETholEE =—XF

FOWEEE IR SO LBV TH D,

B KEIEFBET ) v AL, WHBRTIES Yy F oA X —D5 Th D, FREMS Th HREIERIENA A DRETH
L1-DEME S HBRIEYOREICED HEERE LTV, TORE, HERLEE, REGROIRRE 25,

13



#x 8 WTERE DO

IR L =—X T TERAR L
WHEEFEEET ) U LK DB OWEEIT—EREE L L TWD
BN T M, R NEAET D L HIE I E > T E LS RWEEREE | 4,920 T2
W5 TWAILEERH 5,

R AGE A C R A TR L C B A e < b 5. L
WAL, A A DE AT Tl < Pk Ao C b % 7
U A BN TV 72 ST ORI S Ui, BT
AR O ’ P \ ’ 365 777
W, RMEE AR (RGeS Tide) HEEICKR L THEA
LB 87e & O R 05 = £ 2 BT D, BRONTE 5

—7 v M LTEENERS, BAVURISG L EH O bR e,

AT - AR

ARG A R L7 0, AN TR ) BENTSATO THE S =7y b dHD—oL LTH
7o, BUHEHA ORE R, EIRICIZE NI LS A S S BRI EN R0 D b T,
Z I CENEESMNC T TR —7 Y b e TRBINTS &7 2,

EREFTS) 1o THE, BLIRAIC & o TR TS B CUORVARITIS L L TS BTN S
RETS O A HERT 5 Z LN TE T, BHETIET CICBMOBESHA AR OA L — 3 UI2H
BIAENTWZ, £, T TICHREDO LY ICh HBREMEEHER I GV E BN HBCT 7 7 4
P—aBMATIUE, RBEEFIE EOREMESRUEER L 2 EDT 7T T4 F—HIC L 5 &0 B
RAMETE B, ZNEE IF—RETHRFITLLHT 5 2 EREVXAETOTVEE L bR
Do

Q) 777 74 F—PAERT D REHRBKERIC L 2RBMEETHEDO TR

TIT TA PR D REUE R IRK IR RO Y bR SR O Y b FTRETH 2
N, RIDAKDHF T/RLIZERY | MREMIZE > T, RHERMAKEKZ BT 524 I 0 7ofE%
TRNRERD, 24 TEAT LB 295 LEfEZ2RLoo, BALEO RGN TS0 M50
LRATIEERET OLEND D,

% TG (2019) OEFRTIX, EINTLIHIT 50 KL LIRS H 52>, 50 AU LDOTHERNDhDELLNTH S,
FDA ORET — X2 & 5 &, ZOEHIZE S BMMTHORIL, 4,920 2287 (X227 NI 517 28T TH 5D, [EHH
GRS, BRSBTS & Vot B TR STV Db Tliddeu,

21 2019 4= 6 A HI{E, Bureau of Market System Promotion and Administration, Department of Internal Trade, Ministry of Commerce,
Thailand (22 FHOT=DFRMAEFH TEXF, 2023 F 1 ARRRIZBWTHEHT — 4 ThHDHZ & 2R L72)
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BENTHHNLTHL D Z &> TV, ERIZIIW o7z,
ZD%, 7y FELBRKFET— M7 73K (KMITL) (ZxF LT C/P #BI & Zei/a T2 LT
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1. BACKGROUND

A major issue in Thailand’s food industry is the low level of awareness and inadequate implementation
of hygiene management practices among government agencies, business operators, consumers, and other
stakeholders. This has led to outbreaks of food poisoning and other infectious diseases. With many employees
involved in food processing and fresh food markets, the need to prevent infectious diseases through heightened
awareness of hygiene management and the dissemination of effective methods is pressing.

In this survey, we investigated foodborne infectious diseases and the associated challenges in food-
processing factories and fresh food markets. Subsequently, we examined the development of our own products

and business.

2. SURVEY RESULTS
2-1 Development issues in the target country/area
(1) Incidence of foodborne infectious diseases

Two primary foodborne infectious diseases are prevalent: acute diarrhea and food poisoning. These
illnesses are primarily caused by pathogenic microbes, including bacteria and viruses. Common microbes
responsible for these diseases include colitis bacteria, Sallmonella spp., Staphylococcus aureus, Bacillus cereus,
and Norovirus. Table 1 shows the number of patients and morbidities®® associated with acute diarrhea and food
poisoning in Thailand from 2017 to 2020.

Table 1 The number of patient and morbidity of acute diarrhea and food poisoning in Thailand (2017 to 2020)

Name of Disease Unit 2017 2018 2019 2020
. Number of patients (person) 1,038,349 1,222,217 1,078,923 833,540
Acute diarrhea -~
Morbidity (person) 1,571.83 1,843.43 1,622.77 1,255.85
L Number of patients (person) 110,396 120,758 110,736 89,475
Food poisoning -
Morbidity (person) 167.11 182.14 166.55 134.81

Note: Official data for the years 2021 and beyond have not been released.
Source: Annual Epidemiological Surveillance Report, Bureau of Epidemiology, Department of Disease Control, Ministry of Public
Health

In 2019, the number of patients with acute diarrhea in Thailand was approximately 1.08 million, and
in 2020, it reduced to around 0.83 million. Similarly, the number of patients with food poisoning was around
110,000 in 2019 and around 90,000 in 2020.

Preventive measures against the new COVID-19 pandemic, which began in December 2019, were also
commonly employed, impacting acute diarrhea and food poisoning. Therefore, it is presumed that the number
of cases of acute diarrhea and food poisoning decreased. However, it is evident that despite ongoing preventive
measures, these conditions have not been completely eradicated.

The data on the number of patients with diarrhea and food poisoning was extracted from a list of
prevalent diseases in Bangkok (Table 2). In 2018, 2020, and 2021, diarrhea held the first rank. For food
poisoning, it held the 6" rank in 2018, 5% rank in 2020, and 3™ rank in 2021. The number of patients with both

diarrhea and food poisoning is decreasing; however, the incidence remains relatively high.

28 Morbidity is the number of patients per population of 100,000.
28



Table 2 Occurrence of Diarrhea and Food Poisoning in Bangkok (2018 to 2021)

Name of disease 2018 2020 2021
Number of patients (person) 75,607 56,071 33,896

Diarthea Morbidity (person) - 989.56 606.56
Rank of occurrence 1% rank 1% rank 1%t rank

Number of patients (person) 5,674 5,106 3,082

Food poisoning | Morbidity (person) - 90.11 55.15
Rank of occurrence 6" rank 5t rank 3 rank

Note: Official data for and after 2022 have not been released. Data for 2019 were not available.
Source: Annual report, Health Department, Bangkok Metropolitan Administration.

(2) Hygiene management in food-processing factories

Ministry of Public Health Notification No. 420 is a sanitation standard applicable to food-processing
factories and inspects whether the building is clean, properly maintained, and appropriate for processing food.
The Food and Drug Administration (FDA) has jurisdiction over food sanitation inspections.

However, it has been reported that government monitoring was conducted sporadically,?® and
knowledge and skills in sanitation among both government sanitation officers and food business operators were
insufficient®. According to the Department of Livestock, Ministry of Agriculture and Cooperatives, there is no
difference in food hygiene management practices between food-processing factories for domestic and
international markets when food-processing plants for the international market also produce food for the
domestic market (e.g., poultry processing). These factories must fulfill the export requirements and share the
same production lines. Therefore, they automatically conduct proper hygiene management even for domestic
products.

Neither the Department of Livestock nor the Department of Fisheries knows about the hygiene
situation of food-processing factories in the domestic market, which is unrelated to exportation. This suggests
that there are greater challenges in sanitation in food-processing factories, especially those not involved in

exports.

(3) Hygiene management in the fresh market

Approximately 15 million consumers in Thailand, mostly low-income families, visit fresh markets
annually. According to another survey (refer to Table 3), instances of severe bacterial contamination have been
reported in food supermarkets and fresh markets®. Food hygiene management in fresh markets is under the
jurisdiction of the Division of Food and Water Sanitation, Department of Health, Ministry of Public Health, and
local government. Before the field survey, we hypothesized that these agencies would provide guidance on

sanitation management to market operators and related parties.

29 JETRO (2010) Initiatives for Ensuring Food Safety in Thailand (Japanese)

30 Hearing with JETRO Bangkok on February 2018

81 Food Control 21(3):221-226 (2010) Prevalence of foodborne pathogens in open markets and supermarkets in Thailand
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However, through a field survey, we
Table 3 Detection rate of Pathogenic microbe

found that actual management and related

) ) . Place Detected Percentage of detection
inspections were left to end-business operators. For T —— (Sample)
example, the Food and Water Hygiene Division Salmonella 57% (Chicken meat)
Supermarket % 32% (Pork)
does not directly provide hygiene management p—
Fresh Kot Salmonella 48% (Chicken meat)
guidance to the fresh market but encourages resh marke Salmonella 53% (Shrimp)
consumers to wash vegetables after purchase.® Source: Thai Food Control 21(3):221-226 (2010)

When we visited Fresh Market A in Bangkok, we
found the market extremely unsanitary, with scattered garbage,
fresh food such as meat and fish left in the open temperature,
smell, and flooded floors due to inadequate drainage facilities.
The water in the containers used to wash the fish was muddy
brown (Photo 1). This is an example of a case in which

regulations are not applied even if they do exist.

However, some fresh markets operated by private
companies demonstrate a strong commitment to thorough  ppeio 1 ish washing in Fresh Market A
hygiene management. For example, at Fresh Market B, which ~ Source: The survey team
we visited during our field survey, the operators and stores were
strongly aware of hygiene management, and the entire market was kept extremely clean. The Fresh Market
Association, responsible for the market’s operation and hygiene management, has established its own rules.

Association members visit the market four times a day to check that sanitary conditions are being maintained.

(4) Change in consumers' awareness of hygiene management triggered by COVID-19
It was reported that "consumer awareness of food hygiene is growing rapidly" as a result of the

“Awareness Survey after the COVID-19 outbreak (2020),” which was conducted before the start of this survey.

For example, approximately half of Thai consumers are concerned about shopping at markets, and 65% consider

"hygiene and cleanliness" the most important factor

when purchasing food. As shown in Figure 1, 95%  Consumer awareness of food e

hygiene is growing rapidly. 17 J[z 2

of consumers stated they were "more concerned

" Spend more time understanding
about food safety" after the onset of the COVID-19 the safety of the manufacturing 40 24 Iz 1

pandemic.34 process when purchasing food.
) 0% 20% 40% 60% 80% 100%
When the field survey was conducted in o ) )
=71 think very much so. @ I think so. Fairly much
November 2022 and January 2023 , food- = ; Not somuch T don't think so. Not at all

processing  factories and fresh  markets
implemented general COVID-19 control measures, Figure 1 Change of consumer’s Awareness in Post-COVID-19

including handwashing, disinfection, and the use of Source: The team prepared the survey based on McKinsey & Company’s
COVID-19 mobile survey

masks. These hygiene practices continued in many

32 Hearing with the Department of Health and Bangkok Metropolitan Administration in November 2022.
3 McKinsey & Company (2020.3.21-25) COVID-19 mobile survey. n=633.
34 McKinsey & Company (2020.3.21-25) COVID-19 mobile survey. n=633.

30



cases even as the number of COVID-19 cases decreased. However, many interviewees expressed that people's
hygiene awareness and behavior regarding food products "did not change significantly due to the COVID-19
disaster," and it was not feasible to conclusively confirm the shift in consumer awareness as depicted in Figure
1.

2-2 Related Development Plan, Policy, Laws and Ordinances in Thailand
(1) Development Plan, Policy, Laws and Ordinances
1) Development Plan and Policy for Food Industry

Thailand needs to strengthen its food industry to grow from a middle-income country to a developed
country. For example, in "Thailand 4.0," announced in 2017 as a long-term national vision for Thailand to break
out of the "middle-income country trap®®," the food industry was designated as one of the ten priority industries
and "will be developed as an industry that creates sustainable added value®®.” The "20-year National Strategy"
(2018-2037), which reflects this vision, also sets "strengthening the international competitiveness of the
agriculture and food industries" as a goal, and the 13th National Economic and Social Development Plan (2023-
2027), which will be formulated in line with this strategy, is being discussed after identifying high value-added
agriculture and processed foods as a sector to be further strengthened.®

According to an interview with JETRO Bangkok, Thailand's food industry has thoroughly
implemented food hygiene management in line with the standards of export destination countries, especially the
EU. The standards for imported foods and foods in the domestic market have become stricter®. New discoveries
are being made, especially regarding food safety regulations.

For example, the Ministry of Public Health Notification No. 420 (effective April 2021, full
enforcement in October 2021) requires importers and sellers of food products to submit certificates related to
food production facilities (e.g., Good Manufacturing Practice (GMP) certificates). It is inspected to determine
whether the building is clean, well-maintained, and suitable for food processing®. Inspections are conducted at
the opening of the food-processing factory and at the time of renewal of the business license (every three years).
They are stipulated to be conducted randomly after the factory’s opening®.

In addition, according to interviews with the National Bureau of Agricultural Commodity and Food
Standards, the Department of Fisheries, and the Department of Livestock under the Ministry of Agriculture and
Cooperatives, there is no difference in sanitation and food safety standards between products for foreign and
domestic markets, although the standards applied to each product are different.

Conversely, the text of No. 420 excludes "eating places, restaurants, schools, hospitals, and other

facilities where food is prepared and immediately consumed by consumers" and "establishments selling food in

3 The middle-income trap refers to the idea that if developing countries that have grown into middle-income countries stick to their
previous growth path and neglect efforts to change their industrial structure, their growth rate will gradually slow down, and it will
become difficult for them to transition to high-income countries. (World Bank 2007)

6 What is Thailand 4.0? Pan Pacific Business information RIM 2017 Vol.17. No.66. 2017 (Japanese)

87 JETRO business brief letter (2021) Discussion on 13th National Economic and Social Development Plan (2023-2027) (Japanese)

Hearing with JETRO Bangkok

https://www.maff.go.jp/j/shokusan/hq/i-4/thailand_gmp cert.html

Hearing with FDA on January 2023. Based on the inspection results after opening, the targets are ranked, the number of inspections

is determined for each rank, and if sanitary conditions are not good, instructions for improvement are issued, and a fine is collected.

If the inspection results are not improved, the food processing plant will be suspended from the business.
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public places or on public roads, such as vendors and food stalls" from the scope of application®’.

2) Certification System on Food Hygiene Management

Thailand has various food safety certification systems. To receive these certifications, the food
products to be sold must meet specified checkpoints such as bacterial inspections.

For example, in 2008, the Bureau of Food and Water Sanitation, Department of Health, and Ministry
of Public Health launched the Healthy Market Project for fresh markets. Certification aims to improve the
sanitary environment of fresh markets, enable businesses to offer safe food products, and allow consumers to
purchase products from certified safe markets. This certification provides specifications for the maintenance of
the sales environment (e.g., ventilation, floor conditions, drainage, water supply, and toilets). There are also
requirements for the prevention and handling of food contamination.

Since 2006, the Ministry's Bureau of Quality and Safety of Food has been certifying food safety
practices with a focus on fresh markets, supermarkets, and restaurants. Bacterial inspection and other tests are
performed on fresh foods, processed foods, and prepared products. The product must meet the specified criteria
for three consecutive months to obtain certification. The application must be made on a product-by-product
basis, with the costs borne by the applicant.

The Department of Internal Trade of the Ministry of Commerce awards stars to goods markets that are
recommended to the public as trustworthy places to shop. Out of the 365 markets in Thailand, a total of 190
fresh markets earned stars.

The Food Sanitation Division within the Health Department of the Bangkok Metropolitan
Administration has introduced the Food Safety Certificate program for food business operators under the banner
of the Food Safety City initiative. There are three levels, graded from A to C, based on the level of difficulty in
achieving certification. Grade C, the lowest rank, requires that items related to "place of sale," "food for sale,"
and "food handlers" meet established standards. It also requires bacterial testing and knowledge of hygiene
management by food handlers. Grade A and Grade B include the criteria of Grade C with an additional focus on
"environment.” These certifications are applicable to five categories: (1) mobile vending, (2) mini-marts, (3)

supermarkets, (4) markets, and (5) restaurants.

aahadgadaand
671)1;;%5‘7;11 ‘uul» Viosas sfagnasAtgalmi”
S—
Bureau of Food and Bureau of Quality and Department of Internal Food Sanitation Division,
Water Sanitation, Safety of Food Trade Health Department,
Department of Health, Ministry of Public Ministry of Commerce Bangkok Metropolitan
Ministry of Public Health | Health Administration

Figure 2 Certification logos

41 https://www.jetro.go.jp/ext_images/world/asia/th/foods/law/health/43.pdf
32



3) Official Gazette for Electrolysis Hypochlorous Acid Solution

A field survey and literature review revealed two official gazettes in Thailand related to the electrolysis
of hypochlorous acid solutions. The Official Gazette of the Ministry of Public Health (November 30, 2019)
defines disinfectants that can be used for food, and those not listed cannot be applied to food. The list includes
sodium hypochlorite but not hypochlorous acid. According to the regulations in the official gazette, sodium
hypochlorite can be used to sterilize vegetables and fruits, but not meat, fish, or other foods, which means that
currently, it can only be used on vegetables and fruits.

After the Department of Public Health's gazette, the FDA issued another official gazette on June 30,

2020, and lists hypochlorous acid as "equivalent to sodium hypochlorite."

2-3 Overseas Business Expansion
(1) Outline of the product and technology

AquaRiser, our proposed product, is a human-friendly electrolytic hypochlorous acid solution
generator. The electrolysis hypochlorous acid solution contained hypochlorous acid (HOCI), which has a
disinfection effect at pH 5.0~6.0. In the Japanese food industry, the electrolytic hypochlorous acid solution is
widely used for the disinfection and sterilization of the fingers and hands of workers, fresh food, cooking utensils,
factories, etc. There are four types of AquaRiser, as shown in Table 4. The production capacity of the electrolysis
hypochlorous acid solution varied from 20 tons per day to 155 tons per day, according to the type.

Table 4 Type of AquaRiser

Type T20 T50 T100 T200
Size (mm) 650x440x | 650x650x | 604x650x | 760x650x ¥
Widthxlengthxheight 1420 1460 1460 1590 - .
Production capacity of ‘ j
electrolysis hypochlorous acid 20 34 78 155 ‘ .
solution (Effective chlorine tons/day tons/day tons/day tons/day Aduitiser
concentration 50ppm)

Source: The survey team

The line in Fig. 3 indicates the hypochlorous acid (HOCI) ratio. The maximum amount of HOCI will
be at pH 5.0 (slight acidity), and the sterilization effect will also be at its maximum. Water-containing
hypochlorous acid “? is effective against colitis germ*®, Salmonella spp., and Staphylococcus aureus.
Additionally, hypochlorous acid water has the ability to deactivate Norovirus*, a virus that alcohol may not

effectively sterilize. In June 2022, the National Institute of Technology and Evaluation of Japan (NITE)

“According to the Ministry of Health, Labor and Welfare definition, “hypochlorous acid water” is an “acidic solution” obtained by
hydrochloric acid or brine solution electrolysis. AquaRizer generates an alkaline solution (aka Electrolysis hypochlorous water) by
electrolysis. It then adjusts the pH to a slightly acidic to generate an electrolysis hypochlorous acid solution as its main ingredient.
Both hypochlorous acid water and hypochlorous acid solution have the same effect concerning disinfection and sterilization.

43 According to a test by Professor Dr. Tamotsu Furumai of the Biotechnology Research Center, Faculty of Engineering, Toyama
Prefectural University, when E. coli 1.8 x 106 CFU/g and Salmonella 2.5 x 105 CFU/g were treated with hypochlorous acid water (pH
6.5, effective chlorine concentration 20ppm), both bacteria were inactivated after 1 minute.

4 The National Institute of Health Sciences, in its 2015 report on the conditions for inactivation of norovirus, reported that hypochlorous
acid water has an inactivating effect on norovirus.
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Figure 3 Concentration of HOCl
residual chlorine and a chlorine odor in food, which reduces

the taste of the food, causing chemical damage and Source: Data on the equivalence of hypochlorous acid water

and sodium hypochlorite, Ministry of Health, Labour and

environmental pollution®. Welfare

(2) Prospective of the Overseas Business Development

As explained in 1. BACKGROUND, food hygiene management in Thailand could be improved. The
survey team believes that AquaRiser can contribute to improving or solving these issues. AquaRiser, as a
Japanese technology, offers a high sterilizing effect and helps implement food hygiene management effectively.

Based on the survey results, the survey team judged that there was the potential to disseminate the
AquaRiser to food-processing factories and fresh markets. We recognized the existence of a competing product;
however, the specifications of the AquaRiser were far superior to those of competing products in terms of safety
and convenience of operation.

According to the interviews conducted during our visit to the food processing factory and seminar,
there is a demand for sodium hypochlorite to reduce chemical hazards. This is because the electrolysis
hypochlorous acid solution is safer than sodium hypochlorite, does not cause residual problems, and has a less
irritating odor, all contributing to an improved work environment.

Thailand is geographically located in the center of Southeast Asia, has a higher economic level than
neighboring countries such as Myanmar and Vietnam, and is expected to lead the way in food hygiene
management. We believe that Thailand is an appropriate base for AquaRiser sales and dissemination throughout
the ASEAN region.

4 https://www.nite.go.jp/information/osirase20200626.html

4 Sodium hypochlorite is a component of chlorine bleach in general-purpose products. In the case of Sodium hypochlorite, the
hypochlorous acid, a disinfecting ingredient, is in an ionic state. Therefore, it carries an electrical charge and tends to stick to the
surface of objects and remain. As a result, it causes chlorine odor, chemical pollution, and environmental contamination.
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3. FUTURE PROSPECTS
3-1 Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country

Thailand has a trend toward stricter food sanitation standards and regulations. Food processing
factories in the domestic market now apply the same food sanitation standards as those for imports from other
countries. Compared to sodium hypochlorite, which is commonly used as a disinfectant for vegetables and fruits
in Thailand, the electrolysis hypochlorous acid solution generated by the AquaRiser is more effective in
sterilizing, does not cause chemical damage (residual on foodstuffs, irritating odors, etc.), and contributes to an
improved work environment. In addition, operating the AquaRiser is safe, and the generation of the electrolysis
hypochlorous acid solution is automated. Therefore, AquaRiser is highly compatible with factory automation.

We have a plan to apply for the SDGs Business Validation Survey after completing this survey. Under
the new survey, we will conduct verification tests at three test sites: (1) a food processing factory, (2) a fresh
market, and (3) a meal preparation center of the hospital (small-scale food processing factory) by sub-contract.
We will then conduct seminars for those involved in the verification test, especially business managers and
related people, to improve their recognition of our products and interests. At that time, we would like to
demonstrate the importance of hygiene management and the superiority of hygiene management using
electrolytic hypochlorous acid solution from various perspectives, including sterilization effectiveness and
safety. We hope to promote these products in food processing factories and fresh food markets.

Even though our proposal is not accepted as an ODA project, we will continue approaching the food
processing factories and fresh markets that we contacted during the current survey. Then, we will also aim to
expand our product to canteens of universities, restaurants, food courts, supermarkets, and other retailers, with
the support of TASK.

3-2 Lessons Learned and Recommendations through the Survey

If AquaRiser can be widely used in food processing factories and fresh markets targeted by this project,
and if the awareness and skills of those involved in hygiene management can be improved, hygiene management
in the food industry sector can be strengthened. Therefore, we contribute to preventing infectious diseases
among the 870,000 employees of food processing plants and 15 million consumers who use freshwater markets
in Thailand.
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Survey Outline

= Survey Period: September 2022 to November 2023
= Country/Area: Bangkok and surrounding provinces

= Survey Overview: The long-term objective of the survey was to contribute to the
prevention of food poisoning and other infectious diseases by strengthening hygiene
management in the food industry, especially in food processing factories and fresh food
markets for local customers in Thailand, through the application of an AquaRiser.

AguaRiser

-
How to Approach the Development Issues
+ Disseminate hygiene technigues and knowledge
{disinfection and sterilization) with AguaRiser

» Replacing sodium hypochlorite with hypochlorous acid
solution improves the work environment in the factory
and contributes to operational cost reduction

L

([ Expected Impact on the Country

= Acceptance and dissemination to stakeholders in the
food industry of hygiene management methods with
electrolytic hypochlorous acid solution and facilitation of
the prevention of food poisoning and other infectious
diseases

»

October 2023
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