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Wasu1adlad (formaldehyde) (Juans
sunidlunduaadladifiaouzilume figas
Tuiana #a CH,0 uashwiinTuana whiu 30.03
dnwasmluifumsiliid fdndugu Jaaaudd
Wud3ddisuuss dreglusausvaunmiie
Bun Wosindu (formalin) #eaziianuidutiu
29851180 ladUsEanaspeas 37-55 Wazlin
WIUBAA NN NSNS e8aE 515 Lite
Yasnumsiialndwes Wasuadladgnurinld
Usglamitilatlasiumansayaaaidagdunidly
OENUNTINGNN 7 B FIND MANBAT &N 1AFa9daN
Wueu® mudszmansznynas gy atuil 391
W, 2561 1389 NIMUABIMNSTNIINKES 17N
wiamie ey Weswadlad Wumsinuld
Tuams® Tagasdnsunnmdtiansiveazise
(International Agency for Research on Cancer;
IARC) JalinasinadladiluansnanzGedanywd
ndudl 1 minldfumemamalaniemeiianids
Tudssnanipe anamldiinamssematiasdaszuy
madumelauazanm lesudunaszazaaIal
uagamstianzSelnssaynle® wazasdnsiving
50u,m’é'amaaﬂszmﬂaw%’gam‘%m (Environmental
Protection Agency; EPA) dalwifluansiiilonms
nan3sanyuglungy 1B (Probable Carcinogen)
wazmuuameansuliuslaalalaglinalitnannu
WhiRevdaradanasrame (Reference Dose; RfD)
Tty 0.2 Fadnsudarhminga 1 AlanSudaiu®

Wasinadlasluamssmnsoiazulaasdy
sysumiduazluemsfishunssuiums mnmsane
289 Nowshad F wazaaiz iimsasianvluamsle
TutSanaiiuaneharin Téun walsl dn ungioni uane
WU 58.3, 40.6, 187.7 Uaz 194.1 mg/kg MUAAU
Wudu® dwludainzanunasinadladlaannms
wWasuaslaswianiiuaanlyd (Trimethylamine
oxide) lastaulysilasiudiondiu sandind
(Trimethylamine oxidase) FeUsmnainuaa

uanenMuIuegnUTaEaIe 9 Wi IBMT uasssey

namsnusnen Wueu® lusssumanesunad lag
ussenans (Intermediate) fignanyilalums
Fuansitiluanavasdeiidia Wosuadladiiily
nstinauldesnalametiaiinazmamenin
mmsawulmﬂugﬂmsﬁaiz (Free formaldehyde;
Free-FA) wazlugufisamagiuasdu (Bound
formaldehyde) u 1Us@u nsaiinaadn nsnasiily
Asedu Wuey 1nIEUIN ) WU Free-FA
fanuhdamsdudumstaluanaludeiidiamy
Aamstlasuulasgenn® uazaansotuens
752235129 Free-FA luldlunsiihseieans
Yudaunasinailadluamsla™ Tagnsasia
Annsidsganasauduihiimnsdansaidasdy
MUGNUMINTIIIANWEUduleeIS High Per-
formance Liquid Chromatography (HPLC) %ﬁ
aananszyUBinafianawuld

anadayamathayfamstuifounasinailad
Tuannsmeganaaau lasmhanuludinianssns
mmsmqwﬁgq 13 wagumw Tl w.d. 2563 Wy
Wasunad ladluniinnsauuasrinudame I
427 N9 MNIVNA 1,362 HaEn AnTiupaas
31.35 LAMIATIRNUNBTINGA Lad Luenwns liasnse
aquldhidannmaduasluluans dlasnnams
veUssanvsausiiamansonunas e lad le
MNFIINNA® uaznWanIsansIa Free-FA lag
FEmarasfiamsluamanguidasiianaiinig
Vuidlaunasunadlad laud wilnga nilnnsau
aluwna Taansadnenenaasmsuwng Wathuyszanas
W.6. 2563 U 396 Fhaths Fufudathannamui
swhe 25 3awia Tu 5 mevasUszmdlng s
WU Free-FA laun #iinnsau 44 maee 28401088
BANNIBU 120 MI9EN (SPEL 36.7) ﬂ%mmﬁwuaaj
Tuze 10.8 - 1,022 mg/kg eusagIU 262 mg/kg
dluwezm 29 fleee 2aealpeedluwea/am
fishumswand 128 et (Jasar 22.7) USina
ﬁwuagﬂuﬁaq 10.7-5,110 mg/kg ANBEFIU 318
mg/kg UWaLUINTR 1 D8N BIMBENRNNTN 148
fhatha (3eeaz 0.7) USinaiiwy 7.27 faaniuda
Alansy (mg/kg)"*
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MNAnaTeau Free-FA fiwuluniin
asauaranulennmsaslaiunasuauluniinga
iiatlasiumsuh@eviamsiismhwinaaaiiaems?
wazaNsanuleaInnsLIEEMINNTEUIUAIS
SITNTIA WIALAAWINATTUIUMINANNANNIBU
fifimsthuiingemnanuds udrhwiinuiasnudly
Thenaitalivinwasd nseu uazies Feenadena
damsudsunas Free-FA lTuniinnsauld daiiy
Tt w.d. 2564 JIMMSANINATZUIUNISHER
wiinnsaudnaliiSina Free-FA iinduviaanad
Tasmsuaaniinnsauanniingantduvadanay
Usmnafiuandisdu ludeanududuiiizoya
asanulumadraniinnsau®® uarieszidsunn
Free-FA Tagl#ismansaienzinvasdjiams
henadin HPLC nniin3euiiiout3ana Free-FA

SEUINANNFANUBNNUYY WALHNNFANUNNANTBU

Mg
MI1BENNNNNAILTN YUIAAITNEIIBIN
UseaNl 15— 20 LEUANGS TDINNODINTA DILNBDLNDY

NHIngIEYIoi

d13110551U

8138719937 formaldehyde Lot. No.
LRAC1954 (Sigma Aldrich, USA) anuiiudu
1,000 mg/L

GRRIGEY

Formalin 37%, AR grade (UNIVAR,
Australia), 2,4-Dinitrophenylhydrazine, AR
grade (Kemaus, Australia), Glacial acetic acid,
AR grade (Merck, Germany), Acetonitrile,
HPLC grade (J.T. Baker, USA), Perchloric acid,
AR grade (Merck, Germany), Baking soda, Food
grade (McGarrett, Thailand) tag fmgu Type I

MNsasnsnintengasmsunne
U 67 atun 2 Wy - Tgunau 2568

ia3asiiauazaunsalily

ww3nenslwdh Wde 0.1 Fadn3u (Sartorius
LP1200S, Germany), a'wfwmmﬁ'gq (Hwashin
Technology Powersonic 405, Korea), Ehmji"ﬁ'au
(Memmert WB 29, Germany), Lﬂéawqumﬁ'm
LLUUﬂ’J’mL%’JQQ (Hettich Zentrifugen Rotofix 32,
Germany), N3:01¥N3599%1a Nylon 0.22 um
U0 13 waz 47 mm (CNW Technologies,
China), n9zm1#N5a4 Whatman No.1 (Whatman,
China), ¥aaawa)ddn 2uUIN 50 Uaz 15 NadanT
(Thermo Nunc, USA) CTGELY High Performance
Liquid Chromatography: HPLC (Agilent 1290,
USA), Column: Thermo BDS C18 (250 mm x 4.6
mm x 5 um) (ThermoFisher Scientific, USA)

MINAFBUAIBNHANUAILALHANN AU

MNSANE 3 FNNZUANGNNU LBZUAY
SAMENMINAan 5 a5 Tnsudaza3alsznaue
ghathaniinaahmin 1 kg sndumnuiinliuia
iwiinuiaudlugsazanseadfit3onan Baking
soda, Food grade (McGarrett, Thailand) 20 g
avaneluth 1 L Jluszezna 1 du udazsau
manasasieiulssanm 1 @au Juagiuanu
2IMALUNITINWIMNIBENHINTALBLNITAINAIIN
eazBaadail

anmeit 1 ndueduau: iminaautaiy
2 g dwdl 1 USinm 300 g uazduit 2 USina
700 g et 1 1WSeeyd Free-FA aadams
anenzdUSinamadanailaddsss shuf 2 1hll
udinwdalagmsanuaanarauss Wune 6 u
vwiinudaile wiaily 2 dhw dud 1 i lvBesed
Free-FA duii 2 hluvhwmiinnsau Testhmiinua
wiluasazanaans 1 au Antuihwinnseuly
A9 Free-FA

a2 M@ Ieamiinnsauiil 0.37-0.74 %
formaldehyde: ihviinga 1 kg L@naNIazaIe 37%
formalin USinar 5-10 mL ldlushndy 500 mL
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(0.37-0.74 % formaldehyde) auliznnu wmldlu
[} = d' ¥ gol [~ vay v & v o o
sadinganudlunhude ugnely 1 Au wanhldm
BHNNTDU WWUHEINUFNILN 1 NFU 5 A4
FAMEN 3 MSLASENVRNANTDUNN 1.48-2.22 %
formaldehyde: W vingn 1 kg tinaI1sazans
379% formalin USanas 20— 30 mL laluinnau 500 mL
(1.48-2.22 % formaldehyde) aulwitznnu wmldlu
[ =1 q' {1 qo’ < vqy v o v o o
aavdnganurlunhuie urdnely 1 Au wanhldm
PNANTDU LWUHLINUFANILN 1 MVNFU 5 A9

n1505293tAs 1S aaswad laddasey
(Free-FA)®
MIAIVNEITALAININTZIU waznIININATFIY
d19810353 U formaldehyde (working
solution) ANNENTU 100 mg/L to3aulasiaas
0931 formaldehyde anu@NLY 1,000 mg/L
U511@5 0.5 mL ldlunaiadsnnas 2ue 5 mL
wdsulsmnasareingy w3sunNNINesgIu Lo
Yuweasnasgiu formaldehyde (working solu-
tion) 12.5, 25, 50, 75, 100, 125, 150 pL ldlunasa
WNFANVING 15 mL LN TazaNe 30% Acetonitrile
114 0.1% Acetic acid 5 mL (&% 2,4-Dinitrophenyl-
hydrazine 1.0 mL (ta3aulagazais 0.12 a5
2,4-Dinitrophenylhydrazine #18 Acetonitrile
50 mL ugunldaiausmnes e 100 mL 7
18159818 Perchloric acid 8091du 1:19 ag
10 mL wazU§udsinesiiu 100 mL dehndu)
wazih lU3eviUsina Free-FA datadas HPLC
a0z Temperature: 30°C, Injection volume: 5 uL,,
Flow rate: 1.0 mL/min, UV detector wavelength:
360 nm, Mobile phase: Isocratic elution;

Acetonitrile:Water (60:40)

a s a e 1a 4 = sa
35n15esNtazndSuaasuiad laaaass
(Free-FA)
PIAIBENNNNNIAINUILAT B LD ALEINY
2 2 & a ¥ a
Wuzwan 9 Ysinw 5 g ldluvasanaa®n 50 mL
@NEITazaY 0.1% Glacial acetic acid Usuas
30 mL tiaane Free-FA Tosgulugananudg
9 40 Kilohertz 11luta) 30 14 1@ Acetonitrile
15 mL e lwlUsauanaznay warh lluanguaie

w3asnyuissanuiigeiienu 4,500 sau
doundl WasararadlageiiIun1snIeeaae
N32M®NIdY Whatman No.1 t6d 1.0 mL 2,4-
Dinitrophenylhydrazine wazth lesesiSina
Free-FA ﬁ'amﬂ%}m HPLC muamazﬁﬁmum
AmurnUsua Free-FA USautiisununsiw
MOIPIU NIITNM IOV WIEINAMM LA
ANNUaanNE8IMIT NSNINEIEFASNITUNNEG
Faaulasn Yeh TS uazaniz® dglavhmsnaaau
aNN1lFler293531A518% (Method validation)
fgudinereaadmsunndd 11 gawgied
fenanudnduigaiiianasauamansnienewld
(Limit of Detection; LOD) hnu 2.5 mg/kg,
Aanududumgaiiainnsniansidiadgld
(Limit of Quantitation; LOQ) ¥nU 5.0 mg/kg
MUFBUANNILIULETANNLTE (Accuracy and
Precision) lagmst@nansanasgivadluaiadied
Recovery lWNnU 80-120% waz % RSD liiiu 20%
insiSeauiaunanIsasIIA LR INAUEUN
AMNNUIANNUIDANEDINIT ag,islummﬁﬁﬁm
wala waziimsmuauaamwmely laun nagau
Blank Tng1% 0.19 Acetic acid unusagha ms¥en
(Duplicate) waznISLANSITALAIENINTFIU
°1u§hashuﬁavn % Recovery

MSENUNED Gl

Afiaszilanini LOD azsreauin
Taiwu

Midansldaind LOQ udgenimia
WA LOD agsanuhiaani LOQ

Arfdtaseildiiiduniagenit LOQ
IEMBNUMTIaTINY

NMIATIRaY

amullsuial Free-FA 2a4%dnann
nszUIUMMinnIay seudisuduauiuge
ASEUIUMS (MRNER BRAWAY wazriinnsay) wan
Wisuiieul3ina Free-FA fianas munadooay
299U53n0 Free-FA fianasluudazdiag Tag
wW3auauyUsainm Free-FA apaniindanuniinuia
wazniinganuniinnsau lagldlusunsy Microsoft
Excel

MssnsinanengasnIsunng
U 67 auiun 2 wwney - Tgunau 2568




Free Formaldehyde Content in Pickled Squid Production Process

Nirundorn Raekasin et al.

We

msanmnmsiasuulaswasing Free-FA
PNNTLUIUMTMNINNTAU 1e8MNISATIVIANLH
USana Free-FA 2a9uiinge niinuid uazvniinnsau
yasmsnaaasniimsinnasinauluniingalusziu
AMNLTNAY 0.37-0.74% WD 1.48-2.22% L@
imin Tosfiannsd 1 ngueruauiilifinida
Wosudu msuduiingalunasunauludsluniil

Tudedsmsaadiaeiisuninaafisismiely
Waeoma U3aa Free-FA luniindsduagiums
@ﬂ%’uwa'ﬁ’mauﬁLﬁmﬁ?‘umuﬁsswwmuswznm
MIugiwhiy SaugetSainn Free-FA 2aaudas
fhatamaminae

HANTNAABIENIET 1 nguAIUANT LGN
Wasnau a57aliny Free-FA wiluniinge wilnusia

WASVRNNNTAU AIUEAIlUAITIN 1

#3197 1 USanas Free-FA apamiinnguaruauiliidawasandunsluniings wilnuvs uazviinnsau

Ut Free-FA (mg/kg)

ated
=< =~ Vv =~
BN BHNUR nannNIaU
1 Taiww Taiwu Taiwu
2 Taiww Tainww Taiwu
3 Taiww Taiww Tainwu
4 Taiwu Taiwu Tainww
5 Taiwu Taiww Tainww

Wanewa: LOD ¢y 2.5 mg/kg

HANIINABBITNIIEN 2 NITUIUNITHAN
wiinnsaufiinnasanauluniinge 0.37-0.74%
Toerhwin wuuSanes Free-FA Tuniinge 174-508
WRAUWN 9.1-87.0 WaLWINNIBU 6.6-13.7 mg/kg
MuaeU aaudalumised 2 uazaniizd s

AsEUIUMSHARuNINATBUNENWBSIN AU lUVEnES
1.48-2.22% laennviin wuusanol Free-FA Tuwidin
§0 397-1,975 BRNWIY 38.8—-196 WazWNNNITBU

17.5-66.2 mg/kg MUSAU AULFAS UMD 3

15190 2 USae Free-FA 2aaniinde Biinura uazvinnsau awnwasinaulunings 0.37 - 0.74%

Taenhwiin
v . 4 Ut Free-FA (mg/kg)
PR AN - — -
wHNER BHAUA ninnsau
1 174 33.7 6.9
2 222 21.7 6.6
3 283 9.1 7.5
4 508 87.0 11.6
5 447 59.4 13.7
Ainae 326.8+144.5 42.2431.2 9.3+3.2
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15790 3 USIae Free-FA 2aninda Binuna wasviinnsau wadnwasunduluniings 1.48-2.22%

Tagnhwiin
o .\ 4 USua Free-FA (mg/kg)
PR AN - — -
wHNER BHAUAY ninnsau
1 397 38.8 19.2
2 685 75.3 25.0
3 558 41.9 17.5
4 839 158 63.5
5 1,975 196 66.2
Ainae 890.8+627.5 102.0£71.2 38.3+24.4

WatlSeuieu Sa8aztRdenIsanadund  MNAIOU wazNGNWBSINAUANNEINGY 1.48—2.22%
US1nat Free-FA Tuvinaanuniinud uasuiinganu  lasuviin NNy 88.59+4.34 U@L 95.49+1.83
PRANIBUYDINSZUIUMSTANNDTINBUANNWNIY  ONAIOU HIUFAa LU 4

0.37-0.74 % WNAU 87.45+6.38 LAY 97.01+0.63

M5190 4 WSauausSaeaznI580a92ailsel Free-FA seuinaviinaalSeuieununiineda was

winaaSsuigunuriinnsau aimsdnnasnauluviings

Sasazadgnisanaszadliana Free-FA (n=5)

anadnduzasasinduiidsluniings — . . = S ———
ninaalSauiisununiinuia  nilnaaSeuiisununiinnsay

0.37-0.74 % 87.45+6.38 97.01+0.63
1.48-2.22 % 88.59+4.34 95.49+1.83

17aya380xu0U33 M Free-FA NAT19WY  wasniinnIauanadadNgalaun 5 A58 a9uang
wanatumw wuhusana free-FA aamiinuids  lumwdi 1 uaz 2 muaau

100
EEI_ 80
(]
() Lo
(C B hesnil
S 60 o
& iy (30871971 2
-5
qg DN
g 40 »
=l = = = 00T 4
Er)
g = = =« 71087971 5
220
0

wilnan wiInUng wiinnseu

‘:' v a IJ 1 < e =< 4 =< e < dl' a
MWD 1 5988299050 Free-FA 18089 5 INANNGANURNNUAY LazPNNFANUNNNNITAU (NDLAN

Wasnduanududu 0.37-0.74% lagwin luniings (n = 5)
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p— (20871971 2
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088
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v

wilnan

. v
MUY
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nunnIBy

MWD 2 58az289U53 a8 Free-FA N18089 SeWINUNNFANUVBNNLIG LazuNNFANUNNNNTAU tHBLHN

Wasinduanuudu 1.48-2.22% laguwin luniinga (n = 5)

a 4
AU

ASTUIUMSMIUTNNTDUNIDWANUAAN AD
msihvinaasnamauaaduniinuia uanhuiinuia
snugehailuniinnsau msdnmasaidumsdnm
mswaaninnsaunnuiinaanaaasan Izt aud
sheluresnane Tasugwiinaalusslnaiiihuds
fdnnasnay waziuniinudlagimiings
mauaa lumsisnasinauadluniingalumsanuni
Tadanszduenuuduiy 2 g dufludnas
LLaxmgqﬁmmwﬂwﬁnﬂﬁau NNTaYIMIEHITIA
pmsnguidssiiimstuilounasinadlad Taud
winga nilnnsau wazaluun Tulasaimsysanms
msdannny Usenthulseanm w.6. 2563 289
diinauMWuazaNNUaaaNEaINI NIINENMEnS
msuwmf‘?{wuFree—FA°lmJ%mtu10.8—1,022mg/kg
ANSEFIU 262 mg/kg Iudandnmloansidun
WadmnauluniingaiszduanuEagy 0.57-0.74%
wazeNUENTY 1.48-2.229 Taenhwiin Tasfingu
muauitlifimadurafinau uGazMINaaadr
5 051 Toaflssasnavheiuilssana 1 o Juagiu
Tamalumssammathaniingauazammwarnmeily
Tumsmnwniinuie nramsansmswasuulas

2a9US18 Free-FA 91nnszulumsmuinnsay

v
o a

AduNasuauUSH AN luvinganaum
BRNNIAU WaNWUISPEazudUSn e Free-FA
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fiana WalSsuifisusulsnaEuduremingad
waWBSINAUANNLINIU 0.37-0.74% UL 1.48—2.22%
Zapazmasmsanaswaslsanm Free-FA Tuniinga
dawSsuisuiuniinuis wasninsan3eudisu
AUNINNIaY NNWMIANFBAARBINUAMENIA
yaenadinadladiiiluassemeldhouazazarsii
188 arminaamnanuaaduniinuiud?
iniinuiasnudeaduniinasey FJamldusunu
Wasunadladanasle
mniTaagamiahsmmminﬁiuLﬁ'mﬁﬁms
Yudlaunasinaiilad wiinnseu wilnae Tasams
ysanmsanmsUaaany Usshthulseann w.a. 2563
I IUNANAINUIEANNUIBANEBINIT WU
Free-FA luniinnsauuSana 10.8-1,022 mg/kg
AINGEFIY 262 mg/kg wazniingainuy 7.27
mg/ kg’ Lﬂuﬁwﬁgqndwﬁwﬂuﬁﬁum& o
wWisuiiguiudayannmsdrsiadsuna Free-FA
Tumiinuazuiiniruelas (Shredded squid) 2789 Yeh TS
wazaz® wuuSana Free-FA 10.4 s 4.1-48.5
mg/kg MUY waznIS@N®I209 Zhang X
wazanz mmsaniUSana Free-FA luwiin
MUHANIS 280 12 hay wuuIaa Free-FA
aglugie 1.51-36.8 mg/kg wazdayadan Risk
Assessment Section Centre for Food Safety™*

agudayausmnanasiiadladniieansssnyd
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YA INzaUNY0 U 3 (shrimp) ¥in (squid) was
dafinniwdanudia (crustacean) wunlasunad lag
o [} [~ v
1.0-2.4, 1.8 Uaz 1.0-98 mg/kg Mua1au tuau
Tums@EnUsunes Free-FA Tunssuniunsuan
winnsau lagdnnwasaaululsnainuanaany
Tuniinga wineNNiNTUa9 Free-FA NWuza9

[

fagheiidnn 5 71 azlianuuandefuiivagiu
MIQAFUNDIINAUVBINTN UWARNANUTINTEUIUNS
HaauAnnsaUMIAUSINA Free-FA a0a931nnn
Sarax 80 datiumnmafnmnasiiiutayafiatiuayu
1¢37 wmnwumsduitiounasdanadladaas:ly
niinnsau tieanmstdunesuduluniinga
USNaugenaunssuIumsmMviinnsay ¥38e13400
NNMSHNMEBNINTTIUMTTUTTNNTBY F9A25
ynmsnaasuiefignisuyiguidell mimsdnm
adail Idhmsasaiesed Free-FA Taglailada
#ANNBUATINIATIEA MnTMIaulinnaunsia
Jesediwnldumlddsunanasuiad ladanas
T¢an SeiieuuzthiindnlumsithssSamsuudiou
Wasinadladlusmsmeganagay Wniinsna
wuasinadilas sansanaaautlasmsaadadng
MIIBMTVIANAFaUNDIMNEUYBINTIINENAMTAS
mMsunng inwunesnduluaims Fuesasazas
linasovaniiufouy uazenuiduasdazulsiiu

asanulsnurasndy arnsoagliliasdudn

1]
<~

aaninstanWasduluaIwseanald i
= d' X v ' =Y =1 o Y a
naneduaNeNnMslanasingu Tuushgude
&y v v 90' < [ = L Y <
wiageldnuzelumssnmanmun vialdlugiéy
WasnEMWIaIRnnsaulusEuINIIMDE LY
M3 lEWasINEY TFDAABAINUMSANEIVDY BHAT
L% a (15) q' U < 3 =3 v £4
auagnsna’? Anuhamnsanusnwmiinnalsla
%) v ac g’ < = . .
631 meNSMsu NN waeMsAnYad Bianchi F

o u(lﬁ) d' U < 1] o SL %’ <
wazAe® AWuNMInUUaIMLa lINEINSe
aanstiawasinadladle druguilnauwuzinld
Vv =3 =3 v %’ 1 o
anmiinaauazuiinnsaumeinazaianauih luuse

sz IvaamsUudauzaswasinad lasle

asu
9

mMsanwUSuanesuIad laddass tu
nszuIUMSHanuiinnsau laatdunasunaulu
Usanafiuandsiuluniings wanuinszuiums
KaavRNNsaUM IAUSINNBSINaR ladDasanad
wnnnhdases so duiumnmsfnmesaiiiludaya
atuayuldh manumstuidlauwesinadladaasy
luniinnsavazitiaanmsidunasuduluniinga
USINUganaun sz uIUNMSHANBANNTBU NIBLAN

MERIINTLTUIUMSHINNBNNNTDU

Aeeanssndsea

YoUAUAM HIUIENITGUEINEIMaaT
MIunnEd 11 gnegsoil nadnenmansmsunnd
Almsaiuayumsinmaiaid wazdiuii
woslfuamsens ildenasniislumseiiums
AnweseilauussauadiSaced uassauam din
AMMNKIEANNUBAAEDINT NTNINEIAITNT
NMSUNNg {a18Manisn13nsI3nsiUsinn
Wasinadladdass uazuammwiniad ndenaneay
HrinaumMwuazaNNUanNe1Ms NIINENMAnS
msunng AliasEnndninmsassamsni

ENEITANN

1. Liteplo RG, Beauchamp R, Meek ME, Chénier R.
Formaldehyde: concise international chemical
assessment document 40. Geneva: World
Health Organization; 2002.

2. ﬂs:mﬂnixmwmmsmqw aﬁuﬁ 391 (W.¢. 2561)
aanmuaNlunsE sl foms w.d. 2522
309 MuuasIMsiuEae i wissmie.
TININYLUAE LEN 135 ABUNLAY 237 3 (5'14“7; 25
AUENEY 2561). KU 18.

3. International Agency for Research on Cancer.
Formaldehyde, 2-butoxyethanol and 1-tert-
butoxypropan-2-ol. IARC Monogr Eval Carcinog
Risks Hum 2006; 88: 39-325.

MssnsinanengasnIsunng
U 67 auiun 2 wwney - Tgunau 2568




Free Formaldehyde Content in Pickled Squid Production Process

Nirundorn Raekasin et al.

10.

United States Environmental Protection
Agency. Formaldehyde. [online]; [cited 2024 Feb
19]; [16 screens]. Available from: URL: https://
iris.epa.gov/Chemicall.anding/& n
nmbr=419.

Nowshad F, Islam MN, Khan MS. Concen-
tration and formation behavior of naturally
occurring formaldehyde in foods. Agric Food
Secur 2018; 7: 17. (8 pages).

Ariyani F, Anissah U, Januar HI, Barokah
GR, Putri AK. The effect of formaldehyde
addition on the distribution of trimethylamine
oxide (TMAO) and trimethylamine (TMA) in
marine and freshwater fish organs. AIP Conf
Proc 2022; 2553, 0200061-5.

i g3and, Tuis afinde. Waswadlad
Tuans. 2 Aivinenlng 2560; 32(1): 53-66.
Yeh TS, Lin TC, Chen CC, Wen HM. Analysis of
free and bound formaldehyde in squid products
by gas-chromatography-mass spectrometry. J
Food Drug Anal 2013; 21: 190-7.
anindadSuiazaiuayuemsiasany §innu
ﬂé}ﬂﬂiﬁﬂilﬂa']ﬁ'ﬁmq"ll. ’i']EN']uﬂﬂ']uﬂ'ﬁiﬁﬂ'ﬂN
Uananzuasanms Thudszanm 2563. [pauladll.
2563; [FUAY 24 W.2. 2567]; [121 WP, whaelan:
URL: https://foodsafety.moph.go.th/main/?p
=list&sec=378&detail=1010.

figen qussmiwg, i g3and, 19 winNen,
Suda @iinde. msssanesinailadasss
Tuniinaa niinuden uazaluwne. lu: anansussyu
Amsinmmansmaunnd a3 20, uunys:
ﬂiN%VIEI']ﬂ"IHGI‘gﬂ"IiLLW‘YIET ﬂix“fli?ﬂﬁ?ﬁ?‘imq‘ﬂ;
2564.

11.

12.

13.

14.

15.

16.

dinauAINLAEAINYABANEDINIT DTN
Inenenansmsunng. NeNUFFUHaMINHUNY
Tﬂsqmsysmmsmmsﬂaaﬂﬁa (Food Safety)
Uszathudseana 2563. [aaulail]. 2563; [HuAu
13 §i.a. 25681; [207 wih]. whaalen: URL:

http://basf.dmsc.moph.go.th/bgsfWeb/index.
php/sdm_downloads/food_safety_ report 2563.

dinAMAINLAzAINUBNAEDINIT NIN
Inerdaasnsunwnd. Wasuad ladluaruwis.
[eaulail]. 2561; [FUAY 24 W.8. 2567]; [48 W]
1#&aleii: URL: http://bqsf.dmsc.moph.go.th/
bgsfWeb/index.php/formaldehyde-in-food.
Zhang X, Kong C, yu Tang Y, ling Fang C,
yun Huang X, yi Lou X, et al. Seasonal varia-
tion of background formaldehyde content in
large squid from scientific research research
vessel. IOP Conf Ser: Earth Environ Sci 2020;
461: 012059. (4 pages).

The Government of the Hong Kong Special
Administrative Region. Formaldehyde in food.
[online]. 2017, [cited 2024 Feb 17]; [6 screens].

Available from: URL: https://www.cfs.gov.

hk/english/programme/programme_rafs/

programme_rafs_fa_02_09.html.
pAATY duAgNsna. MIANWIAYTAMNINYBY

WAANSIY LALUINATLABITENINMTLAUSNE
Tosmsugluthusia wazmsiianudia Bnenfinug].
Finedmansuazinaluladernns. d9van:
NININENBYFIAIUASUNS, 2553.

Bianchi F, Careri M, Musci M, Mangia A., Fish
and food safety: determination of formaldehyde
in 12 fish species by SPME extraction and
GC-MS analysis. Food Chem 2007; 100(3):
1049-53.

MNsasnsnintengasmsunne
U 67 atun 2 Wy - Tgunau 2568



Usinamlasinadladdaszlunszuiumswianiinnsau 15uA5 uSMaus uazan

Study of Free Formaldehyde Content in
Pickled Squid Production Process

Nirundorn Raekasin, Janya Bunwichit, and Kheamikar Hemloha
Regional Medical Sciences Center 11 Surat Thani, Department of Medical Sciences, Muang District,
Surat Thani 84100, Thailand

ABSTRACT Formaldehyde, also known as formalin, is classified as a human carcinogen and is
prohibited in food products. This prohibition is outlined in Notification of the Ministry of Public Health
(No. 391) B.E. 2561 (2018), which specifies prohibited foods from production, importation, or sale.
In marine animals, such as squid, free formaldehyde (Free-FA) may be present due to natural spoilage
or intentional addition, often to prevent spoilage during transportation and the production process.
A study was conducted to determine Free-FA content in pickled squids, which is a high-risk food with
high Free-FA. This involved examining whether the pickled squids’ production process, Free-FA, increased
or decreased by adding varying amounts of formalin to the fresh squid before pickling. Free-FA contents
in fresh squids, dried squids, and pickled squids were analyzed using the HPLC technique in two sets
of studies. The results showed that the Free-FA content in dried and pickled squids was reduced by over
80% and 90%, respectively, compared to fresh squids across all treatment conditions. This reduction was
attributed to the squid pickling process, which included drying and alkali immersion, promoting formalin
evaporation and dissolution. In conclusion, the presence of Free-FA in pickled squids was likely due to
the intentional addition of formalin to fresh squids or soaking water during distribution. To minimize
formaldehyde exposure, traders are advised to use ice instead of formalin for soaking squids, and consumers

are advised to rinse squids with water before cooking.

Keywords: Free formaldehyde, Dried squid, Pickled squid
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