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Tém tit: Nghién ctru dugc thyc hién nhiam danh gia ham lugng formaldehyde trong céc
mau ¢4 nuc va ca ngur dugc tiéu thy tai cadc cang va chg tai Binh Thuén. Cac mau ca dugc
xac dinh ham lugng formaldehyde bang cach axit hoa bang axit phosphoric roi dem chung
cat. Formaldehyde dugc giai phong dudi dang hoa tan trong dich cat va dugc phat hién bang
phan tng hién mau vo6i thudc thir 13 axit cromotropic. Ham lugng formaldehyde trong cac
mau c4 bién (c4 nuc va cd ngr) tai cac cang va chg dan sinh cta Binh Thuén dao dong tur
2,77-4,38 mg/kg. Cac mau c4 tai cho dan sinh ¢6 ham luong formaldehyde cao hon cac mau
ca tal cang. Két qua nghién ctru vé muc do rii gy ung thu cho thiy cac mirc d6 rui ro stc
khoe dbi voi nguoi dan tai cac khu vue nghién ctru dao dong tir 2,23x 10* dén 3,53x10* thude
trong khoang rui ro méc bénh ung thu cao (10* <R < 107?) do d6 can c6 cac bién phap glam
thiéu nguy co anh huong dén stc khoe, ddc biét 1a khi phoi nhiém kéo dai. Thuong so rii ro
cta anh huong khong gy ung thw HQ <1 cho thay ham luong formaldehyde trong ca khong
c6 kha nang giy ra tac dung phu ddi v6i con ngudi khi tiéu thy ca bién.

Tir khéa: Binh Thuén; Ca bién; Danh gia rui ro; Formaldehyde; Nguoi tiéu dung.

1. Pit van dé

Ca bién 1 loai thuc pham giau axit béo Omega-3 va la ngudn protein dong vat ré tién c6
nhiéu l¢i ich cho stic khoe con nguoi [ 1—4]. Tuy nhién, qué trinh bao quan ca bién danh bat xa
bd khong diing cach co thé 1am thay doi thanh phan ctia ca, tiém an nhiéu riii ro gy hai cho sirc
khoe con ngudi, dic biét 1a rii ro gdy ung thu do sy xudt hién ctua formaldehyde, day 1a chét
dugce Co quan Nghién ctru Ung thu Qudc té (IARC) xép vao nhom 1 1a chit gdy ung thu cho
con ngudi [5]. Theo [6], nhiéu nha san xuét va kinh doanh ca ¢b tinh thém formaldehyde vao
dé 1am chat bao quan chong hu hong san pham. Ham lugng nho formaldehyde khong géy hai
cho strc khoe con ngudi, tuy nhién, néu phoi nhlem chiing trong thoi gian dai, tich tu dén mot
lidu luwgng thich hop c6 thé giy ra cac van dé vé sirc khoe tir nho dén nghiém trong nhu noén
mira, hon mé va c6 thé tir vong khi dung heu luong 16n formaldehyde [5, 7-10].

Trén thé gidi d c6 mot s6 nghién ciru vé danh gia rai ro sire khoe ctia mot s thyc pham
bi nhiém formaldehyde cu thé 13 c4 va hai san [11-15]. Nam 2013, nghién ctru [13] duoc
thuc hién nhim danh gia rai ro khi tiéu thu céc loai cd thuong mai khac nhau bi nhiém
formaldehyde. Nghién ciru nay cho thiy c6 phat hién ham luong formaldehyde trong cac mau
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c4 phan tich voi ham luong formaldehyde ciia 7 loai ca thwong mai nam trong khoang 2,38-
2,95 ng/g dbi véi tuoi sdng; 2,08-2,35 pg/g ddi véi ca lude va 2,28-2,49 pg/g d6i voi ca chién.
Tuy nhién, ham lugng formaldehyde trong tit ca cac loai ca va cac truong hop ca van thip
hon luong quy dinh trong Pao luat Thuc pham Malaysia (1985) va Quy dinh Thuc phim
Malaysia (1985) rang gia tri gidi han t6i da ddi voi formaldehyde trong ¢4 va cc san pham
ca 1a 5 mg/kg. Két qua danh gia rii ro cho thiy khong c6 anh huong xau nao dén sirc khoe
con nguoi lién quan dén viée tiéu thu ca bi nhiém formaldehyde. Nam 2018, Suwanaruang
da phan tich ham luong formaldehyde bi 6 nhiém trong hai san va thit dong lanh tai cho
Somdet, tinh Kalasin, Thai Lan. Két qua nghién ctru cho thdy phat hién tat ca cac mau déu bi
nhiém formaldehyde véi ham luong formaldehyde trong c4 thu, muc gion, thit ga dong lanh,
ca Saba, ca Shishamo, sira, s0, nghéu, myc, tom, tom thé chan trang va ca dolly 1an luot 1a
288; 228 293; 77; 282; 180; 120; 48; 229; 294; 295 va 293 mg/L [15]. Gan day, nam 2022,
nghién ctru [16] d3 duoc thyc hién dé danh gia muc do formaldehyde trong cac mau thit va
ca dugc san xut trong nudc va nhap khau tir cac clra hang thit ndm trong d6 thi Enugu, Bang
Enugu ¢ Nigeria. Ham luong formaldehyde trung binh trong cac mau ca thu ngua nhap khau,
c4 thu nhap khau, ca meo san xuét trong nudc lan luot 14 12,16 + -0,01; 114,22 +10,25; 106,02
+ 8,42 ug/g. Mre do trung binh cua formaldehyde trong cac mau ¢4 nam trong d6 thi Enugu
déu vuot quéa gioi han cho phép dugc khuyén nghi, gdy nguy co nghiém trong d6i voi sic
khde, dac biét 1a khi phoi nhiém kéo dai. Trong khi d6, tai Viét Nam hién van chua c6 mdt
nghien ctru dinh lugng nao nhim xac dinh ham luong formaldehyde trong ca bién va danh
gid rui so sirc khoe nguoi tiéu dung khi sir dung ca bién nhidm formaldehyde.

Khu vyc mién trung la noi cung cap hai san, c4 bién v6i san luong 16n, mot trong nhiing
tinh thanh phd 16n c6 thé néi dén d6 1a tinh Binh Thuan. Binh Thuén 1a tinh duyén hai Nam
Trung B0 ¢ chiéu dai bo bién 192 km kéo dai tir miii P4 Chet giap Ca Na thudc Ninh Thuan
dén bai bdi Binh Chau thudc dia phan tinh Ba Ria - Viing Tau [17].

Muc tiéu ctia nghién ctru ndy nham danh gia ham luong formaldehyde trong cac san
pham cé bién tai Binh Thuan tir d6 d4nh gia phoi nhidém anh huong dén sirc khoe con nguoi.
Két qua nghién ctru nay sé giup bo sung dir li€u, cling nhu canh bao vé muc d anh huong
d6i véi stre khoe do viée tiéu thu san pham c4 bién bi nhidm ormaldehyde.

2. Phuwong phap nghién ctru va tai liéu thu thap

2.1. So do nghién ciru

So d6 ndi dung nghién ctru dugc trinh bay trong Hinh 1.

Phuong phap thu Xac dinh loai ca bién dic trung, phuong
thap va tong hop tai ___ > thirc bdo quan, van chuyén, tiéu thu Giri mu phan tich tai
ligu Trung tam dich vu phan
tich thi nghiém (CASE)
; \ 4
P%lu’(m{,’ pha:p = Ya Xac dinh ham luong formaldehyde trong
bao quan mau, phan ----» o 4—,
: x ca bien
tich mau
- v
AT RO Panh gi4 ham lugng formaldehyde trong
ké vaxirly soligu ----p g A
Phuong phap danh X Pénh gia rii ro stc khoe do phoi nhiém
gia rii ro formaldehyde trong c4 bién

Hinh 1. So d6 nghién ciru.
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Céc loai c4 bién dic trung, phuong thirc bao quan ca khi danh bét xa bo, van chuyén va
tiéu thu cé bién tai khu vuc Binh Thuan duoc xac dinh dé 1am co s& cho viée léy mau. Téng
cong 14 mau ca (7 mau ca nuc va 7 mau ca ngwr) tai 7 vi tri khac nhau, trai déu trén toan bd
khu vic tinh Binh Thudn (tai 3 cang ¢4 va 4 chg dau méi/dan sinh) duogc lya chon ldy mau.
C4 bién duoc lay ngay khi tau ca cip bén dé danh gia ham luong formaldehyde c6 thé co
trong ca nham muc dich bao quan khi danh bét xa bd hoidc do tiéu thuong thém vao khi ban
tai cac cho dau mdi/dan sinh. Néu formaldehyde c6 trong mau ca tai cang thi khi dwa dén cac
cho, ham lugng s& thay doi nhu thé nao? Cac miu ca bién s& dugc gui phan tich tai Trung
tam dich vu phén tich thi nghiém CASE dé x4c dinh va danh gia ham luong formaldehyde.
Dura trén két qua da c6, tién hanh danh gi rii ro stc khoe ctia nguoi dan khi sir dung céc loai
ca co chura formaldehyde.

2.2. Phuong phap thuc hién

a) Phuong phap 1y mau hién trudng, bao quan miu

Phuong phap liy mau: Ap dung theo tiéu chuan TCVN 12386:2018 Thyc pham - Huéng
dan chung ldy mdu [18]. Chon 2 miu c4 nuc va ca ngir dé phan tich, 2 loai c4 nuc va c4 ngir
dugc mua tir cac cang bién.

Hinh 2. Mau c4 nuc (a) va cac ngir (b).

Céch ldy mau: Chuan bi 14 tai ni 16ng di dugc vo tring dé bao quan mau. Tai mbi diém
diém léy mAu, tién hanh mua 5 miu c4 nuc va 5 miu ca ngu tai 5 chd ban khac nhau ciia mot
diém 14y mau. Sau d6, ldy 5 mau ca nuc hodc 5 miu c4 ngir cat lat va tron 14n gdp lai thanh 1
mau (1 loai ca) déng nhét tai mot diém léy mau. Mau cé sau d6 duogc bao quan trong ti dong
trong 24 gid va giri mau phan tich ham luong formaldehyde tai Trung tim dich vu phan tich
thi nghi¢m (CASE).

Hinh 3. (a) Mau ca nuc dugc cét 1at va (b) Mau ca ngir dugc cét 1at.
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Khu vuc ldy mau: Khu vie 7 vi tri 1dy mau dugc trinh bay trong Bang 1 va Hinh 4.

Bang 1. Céc vi tri duoc 1y mAu.

Ky hi¢u miu

STT Vi tri - —
Ca nuc Ca ngwr
1 Cang ca Miii N¢é NBT1 GBT1
2 Cang ca Lagi NBT2 GBT2
3 Cang ca Ham Tan NBT3 GBT3
4 Cho dan sinh Phan Thiéct NBT4 GBT4
5 Cho dan sinh Lagi NBTS GBT5
6 Cho dan sinh Ham Téan NBT6 GBT6
7 Cho dan sinh Tanh Linh NBT7 GBT7
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Hinh 4. Ban db bj tri ldy mau.

Bao quan mau: Maitu ca sau khi lé}: duoc bao quan theo theo tiéu chudn TCVN 12386:2018
Thyce pham - Huong dan chung lay mau [ 18].

b) Phuong phap phan tich formaldehyde

7M§u ca dugc gui phan tich tai Trung tdm dich vu phan tich thi nghiém (CASE) theo tiéu
chuan quoc gia TCVN 8894:2012 vé Béanh phd va cac san pham tuong ty - Xac dinh
formaldehyde - Phuong phéap dinh tinh va ban dinh luong [19].

c¢) Phuong phap danh gié rui ro sttc khoe

Trong nghién ciru ndy, danh gia rui ro stc khoe dugce tién hanh dé xac dinh tiém nang
nguy co (danh gia kha nang gay hai) strc khoe con nguoi do viée an cac san phdm ca bién
danh bat xa bo tai Binh Thuén. Qua trinh danh gia rui ro dugc thyc hién thong qua 4 budc:
nhan biét moi nguy hai, tim ra liéu lugng dap tmg, danh gia nguy co phoi nhiém va mé ta
dac tinh rui ro.
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Panh gid nguy co phoi nhiém: ’ N
Phuong trinh danh gia phoi nhiém doi véi thuy san bi 6 nhiém qua dudng tiéu hda nhu
sau:

ING _ C,,, xFIR xCFxFIx ABS; x EFxED )
o BW x AT

Trong d6 INGys: Liéu lwong phoi nhiém d6i vé6i thity san bi 6 nhidém qua duong tiéu hoa
(mg/kg.ngdy); Cim: NOong d6 formaldehyde trong cé bién danh bat xa bo danh bat tai Binh
Thuén (mg/m?); FIR: Tdc dd tiéu thu ca trung binh (g/ngdy); CF: Hé sb chuyén doi (107
kg/g); FI: Phan duoc tiéu héa tir ngudn 6 nhiém (100% duoc tiéu hoa); ABSS: Phan trim
lwong chat dugc hip thy trong da day, hé s6 hap thu (%). Nghién ctru nay ap dung gié tri
ABSS = 100 %; EF: Tan s6 phoi nhiém (ngay/nim); ED: Thoi gian phoi nhiém (nim); BW:
Trong 1u:0'ng co thé (kg); AT: Thot gian trung binh phoi nhiém (ngay).

Cac gia tri thong so co lién quan trong phuong trinh (1) duoc tong hop tir két qua qua
trinh khao sat thyc té va ké thira mot sd gia tri tham khao tir cac nguén tai liéu tham khao tin
cdy 1am co s6 tinh toan danh gia rii ro tiém nang phoi nhiém formaldehyde trong ca nuc, ca
ngur qua duong tiéu hoa:

Céc thong s6 ké thira tir cac nghién ciu trude: CF = 107 kg/g; FI = 100%; ABSS =
100%; AT = 70 ndm = 1.481.900 ngay.

Cac thong s tir két qua nghién ctru ciia nghién ctu nay: Cn: lay tir két qua phan tich
formaldehyde trong ca nuc, ca ngur tai cac vi tri lay méu; FIR: tinh tong ciia timg 1u:0'ng ca
bién an trong moi bira an nhan vdi ty 1€ % cua khdi luong do (nhleu hon 500g thi gia dinh la
600g); ED: iy tudi trung binh ctia 100 nguoi khao sat (ndm); BW: 1ay khéi luong trung binh
cua 100 nguoi khao sat (kg); EF: tinh tong cta timg mirc do ngay tiéu thy ca blen trong mot
tudn nhan véi ty 1& % cia mic do d6 (trong do, nhidu hon 2 ngay thi gia dinh tan suat 1a 3
ngay).

M6 ta dac tinh rii ro: s& ¢6 2 dang bao gdm anh huéng gy ung thu thé hién Bang 2 va
anh huong khong gay ung thu thé hién thong sé HQ (thong s rui ro khong gy ung thur)
trong Bang 3 [20].

Anh huong gdy ung thu:

Do formaldehyde 14 chat gy ung thu, nguy co ma mdi c4 nhan phat trién bénh ung thu
trong sudt thoi gian phoi nhiém ca doi duoc tinh toan bang cach sir dung sb liéu vé luong
hap thu du doan (INGss) va thong tin liéu luong - dap ng cua formaldehyde. Dbi voi lugng
hap thuy thap, gia dinh rang mdi quan hé giita lidu luong - dap tng sé& 1a tuyén tinh. Nhu vay,
mirc d¢ riii ro gy ung thu dugc tinh bang cach sir dung phuong trinh sau:

Risk = ING; xSE, (2)

Trong d6 Risk: Mirc d6 riii ro gdy ung thu; INGsr: Luong héa chét di vao co thé mdi ngay
ctia mdt nguoi bi nhiém ddc man tinh séng trén 70 ndm (mg/kg.ngay); SFo: Hé sé dbc rii ro
gay ung thu dbi v6i nhén t6 di qua duong miéng (mg/kg.ngay) ™.

Béang 2. Thang danh gia rii ro gay ung thu.

Risk (mirc do rii ro giy

STT ung thw) Nguy co' mac ung thw
1 R <10 Riii ro mac bénh ung thu thip, c6 thé chap nhan duoc.
Rui ro méc bénh ung thu trung binh, ¢6 thé c6 hodc khong co quyét dinh
2 106<R<10* giam thiéu rui ro va nhitng quyéet dinh nay phai dya trén nghién ciru bo
sung.
3 104 <R <107 Riii ro mic bénh ung thu cao, can ¢ bién phéap giam thiéu.
4 R>102 Rui ro ung thu rat cao, bat budc phai c6 bién phap giam thiéu ngan ngira

rui ro.
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Anh huong khéng gdy ung thue:

Khong giéng nhu cac mirc d6 riii ro gy ung thw, mirc d6 rui ro khong gay ung thu dugc
danh gia bang cach so sanh ndng d¢ tiép xitic trong mot thoi gian cu thé véi liéu luong tham
chiéu (RfD) c6 ngudn gbc, thoi gian tiép xtic twong tw. Ty 1& nay duoc goi 1a thwong s6 rui
ro ctia anh huong khong gay ung thu va duoc thé hién nhu sau:

E
HQ RD 3)

Trong d6 HQ: Thuong s rui ro cia anh hudng khong gy ung thu; E: Liéu luong hoa
chit phoi nhiém (= INGsf) (mg/kg.ngay); RfD: Liéu lugng 6 nhiém dic trung tham chiéu
(mg/kg.ngay). ) )

Néu HQ > 1: chat khong gay ung thu i dang xét c6 kha nang anh huodng bat loi
dén strc khoe khi phoi nhiém.

Néu HQ < 1: chit khong gay ung thu i khong ¢ tac dong gi dén ddi tugng phoi
nhiém.

Béang 3. Thang danh gia rii ro gay ung thu.

Risk (Mirc do rai ro

STT khéng gy ung thu) Nguy co' mac ung thw
1 HQ> 1 Chat khong gay ung thur i dang xét ¢ kha nang anh hudng bét loi dén stic
khoe khi phoi nhiém.
2 HQ<1 Chit khong gay ung thu i khong c6 tac dong gi dén dbi twong phoi nhiém.

3. Két qua va thao luin

3.1. Két qua khdo sat ham lwong formaldehyde trong cd bién tai Binh Thudn

Ham luong formaldehyde trong c4 nuc va ca ngir tai 7 diém 1dy mau ¢ Binh Thuan dugc
trinh bay trong Bang 5.

Bing 5. Két qua phan tich ham lugng formaldehyde c6 trong cé bién tai Binh Thuén.

Pia didm Ky l;lgu Loai ¢4 Ham luwgng formaldehyde
: mau . (mg/kg)
NBTI Cé nue Khong phat hién
. N ars MDL = 0,5
Cang Mii N Phat hién
GBT1 Cé ngu 438 j
NBT2 Cé nue Khong phat hién
. , . MDL = 0,5
Cang ca Lagi Phat hién
GBT2 Cé ngur 311
NBT3 Cé nue Khong phat hién
. Tra A MDL = 0,5
Céng ca Ham Tan Kho hat hie
GBT3 Ca ngir ong phathicn
MDL = 0,5
, NBT4 Campe  lathicn
Cho dan sinh Phan Thiét > LA
GBT4 C4 ngir Khong phat hién
MDL = 0,5
NBTS Cé nue Khong phat hién
Al . MDL = 0,5
Cho dén sinh Lagi R
GBTS Cangy  Llathien
39
NBT6 Came  Lathien
Cho dan sinh Ham Tan K’hén hat hién
GBT6 C4 ngir & phat e

MDL = 0,5
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Pia didm Ky l;lgu Loai ¢4 Ham luwgng formaldehyde
: mau . (mg/kg)
NBT7 Cé nuc ﬁhgfg: pé’*;t hién
Cho dan sinh Tanh Linh A
L Phat hién
GBT7 Cé ngu 3.58

Két qua & Bang 5 cho thay, formaldehyde déu duoc phat hién trong cac miu ca (ca nuc
hodic c4 ngir) ngoai trir mau thu tai cing c4 Ham Tan 1a khong phat hién. Trong d6, miu
GBTI (cang ca Miii Né) duoc phét hién c6 ham luong cao nhét 13 4,38 mg/kg, mau NBT4
(chg dan sinh Phan Thiét) c6 ham luong duoc phat hién thap nhét 1a 2,77 mg/kg. Muc do
khéac nhau cua formaldehyde & céac loai ca phu thudc vao muac do trimethylamine-oxide
TMAO va phan trng véi gidm dimethylamine TMAO thanh formaldehyde va DMA thu dugc
tir thity san dong lanh [21]. Formaldehyde ciing ¢6 thé dugc thém vao nhu mét chit bao quan
trong qué trinh Iuru trit khi danh bat xa bd hay khi ban tai cac chg [16].

3.2. Panh gid ham lwong formaldehyde c6 trong cdc mau cd tai tinh Binh Thudn
Ham luong formaldehyde trong cac mau ca nuc va ca ngir tai 7 diém ldy mau cua Binh
Thuan duogc trinh bay trong Hinh 5.

EZAHam hrong formaldehyde

—Gidi han cho phép theo Dao luat Thue pham Malaysia (1983) va Quy dinh Thyc
pham Malaysia (1985)
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Vi tri liy miu
Hinh 5. Biéu d6 thé hién ham lugng formaldehyde trong c4 nuc va ca ngir tai Binh Thuén.

Ham lugng formaldehyde giira cac mau cé nuc tai cang va cho tai tinh Binh Thuan (Hinh
5) cho thdy, cac mau NBT1 (Cang ca Miii Né); NBT2 (Cang ca Lagi); NBT3 (Cang ca Ham
Tan); NBTS5 (Cho dan sinh Lagi); NBT7 (cho dan sinh Tanh Linh) khong phat hién
formaldehyde véi MLD ciia phuong phap 1a 0,5 mg/kg. Mau ca nuc NBT4 tai chg dan sinh
Phan Thiét va NBT6 tai chog dan sinh Ham Tan c6 phat hién formaldehyde ham luong tai 2
diém lan luot 2,77 va 3,5 mg/kg. Két qua nay thip hon so v6i mirc cho phép do Pao luat
Thuc phém Malaysia (1983) va Quy dinh Thuc phém Malaysia (1985) quy dinh rang giéi
han t6i da v6i formaldehyde trong ca va cac san pham la 5 mg/kg [22]. So v6i nghién clu
[13] (ham lwong formaldehyde cua 4 loai c4 thuong mai twoi nam trong khoang 2,38 dén
2,95 pg/g) thi ham luong formaldehyde trong c4 nuc tai vi tri chg dan sinh Ham Tan (NBT6)
cao hon 1,17-1,47 1an, vi tri cho dan sinh Phan Thiét (NBT4) c6 ham lugng formaldehyde
tuong dong, trong khi d6 cac vi tri con lai trong nghién ctru nay ¢6 ham luong formaldehyde
thap hon.
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Dua trén két qua hinh 5 cho thay c6 phat hién formaldehyde trong mau ca ngir tai cac
chg va cang cua Binh Thuan. Cu thé, mau ham luong formaldehyde cao nhat trong mau ca
nglr GBT1 tai cang Miii Né (4,48 mg/kg), tiép dén 1a GBTS5 tai cho dan sinh Lagi, GBT7 tai
cho dan sinh Tanh Linh va GBT2 tai cang ca Lagi voi ham luong formaldehyde 1an luot 1a
3,92; 3,58 va 3,11 mg/kg. Két qua nay thép hon so v61 mirc cho phép do Dao luét Thyc pham
Malaysia (1983) va Quy dinh Thuc pham Malaysia (1985) quy dinh rang giéi han toi da véi
formaldehyde trong c4 va cac san pham 1a 5 mg/kg [22]. Ba mau ca ngir con lai déu khong
phat hién formaldehyde véi MDL cta phuong phap 1a 0,5 mg/kg. So v6i nghién ctru [13]
(ham luong formaldehyde ctia 4 loai ca thuong mai twoi nam trong khoang 2,38 dén 2,95

pg/g) thi ham lugng formaldehyde trong ca ngur tai vi tri Cang Miii Né (GBT1) cao hon 1,48-
2,95 lan, vi tri Cho dan sinh Lagi (GBT5) c6 ham lugng formaldehyde cao hon 1,33-1,65
lan, vi tri Cho dan sinh Tanh Linh (GBT7) c6 ham lugng formaldehyde cao hon 1,21-1,50
1an va vi tri Cang ca Lagi (GBT2) c6 ham luong formaldehyde cao hon 1,05-1,31 lan, trong
khi d6 cac vi tri con lai trong nghién ctru nay c6 ham luong formaldehyde thap hon.

So sanh ham lugng formaldehyde trong cic mau c4 nuc va ca ngir tai Binh Thuan cho
thdy cac mau c4 ngir dugc phat hién c6 ham luong formaldehyde nhiéu hon cic miu c4 nuc.
Cu thé ham luong formaldehyde trung binh dugc phat hién trong cac mau ca ngir 1a 3,75
mg/kg cao gap 1,2 14n so voi ham lugng formaldehyde trung binh dugc phat hién trong ca
mau ca nyc 1a 3,14 mg/kg.

Ham luong formaldehyde tai cac cho dan sinh c6 xu huéng cao hon so véi cac mau ca
tai cang. Cu thé tai cang ca Lagi, phat hién ham luong formaldehyde c6 trong mau c4 ngir 1a
3,11 mg/kg thi tai cho dan sinh Lagi phat hién ham luong c6 trong mau ca ngu 1a 3,92 mg/kg
tang 1én 1,26 1an (vi cang ca Lagi cach cho dén sinh Lagi khoang 1,6 km nén céc loai cé | bién
dugce ban tai cho Lagi chu yéu dugce lay tir cang Lagi v&); tai cang ca Ham Tan, trong mau ca
ngtr thi khong phat hién thay c6 ham luong formaldehyde (MDL=0,5), trong khi tai chg Tanh
Linh thi phat hién c6 ham luong formaldehyde trong mau c4 ngir 1a 3,58 mg/kg. Con trong
mau c4 nuc ciing khong phat hién c¢6 ham lugng formaldehyde nhung trong khi dé tai cho
Ham T4an thi ham lugng formaldehyde dwgc phat hién trong mau ca nuc 1a 3,5 mg/kg (tai cho
Ham Tan va cho Tanh Linh thi cac mau ca chu yéu duoc 1y tir cang Ham Tan). Két qua cua
nghién ctru nay thip hon rat nhiéu so v6i ham lugng formaldehyde co trong 5/10 mau ca &
Hoéng Kong, 1én toi 170-570 mg/kg [23] nhung khé trong ddng véi ham luong formaldehyde
dugc tim thdy trong 60 loai thuy san & Thii d6 Kumasi, Ghana dugc phan tich véi nong do
tir 0,174 dén 3,710 mg/kg [24].

3.2 Panh gia rui ro surc khoe khu viee khao sat nguoi dan

Tién hanh tinh liéu lvong phoi nhidm d6i v6i ca bién bj nhiém formaldehyde qua dudng
tiéu hoa. GOm cac khu vuc: cang Miii Né¢, cang cé Lagi, chg dan sinh Phan Thiét, chg dan
sinh Lagi, chg dan sinh Ham Tan, chg dan sinh Tanh Linh.

Bing 5. Liéu luong phoi nhiém d6i voi ca bién bi nhiém formaldehyde qua duong tiéu hoa.

£ x Nong d9 HCHO ING x 107
Khu vire [y mau (mg/kg) (mg/kg.ngay)
Cang Miii Né 4,38 7,75
Céng ca Lagi 3,11 5,51
Cho dan sinh Phan Thiét 2,77 4,9
Cho dan sinh Lagi 3,92 6,94
Cho dan sinh Ham Tan 3,5 6,2
Cho dén sinh Tanh Linh 3,58 6,34

Trung binh 6 khu vuc 3,54 6,27
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* MO ta dac tinh rui ro:

- Anh huong gy ung thu: D61 v6i cac chat gdy ung thu, nguy co ma moi ca nhan phat

trién bénh ung thu trong suot thoi gian phoi nhiem ca doi dugc tinh toan bang cach su dung

s0 li¢u ve lugng hap thy du doan (INGsr) va thong tin liéu lugng - dap Gng cua formaldehyde.

Bang 6. Mirc do rui ro stic khoe formaldehyde gay ra ddi voi ngudi tiép xuc.

Khu vue 1y miu Nong d9 HCHO INGs x 103 Miktc d9 riii ro
) (mg/kg) (mg/kg.ngay) (Risk x 10~
Cang Miii Né 4,38 7,75 3,53
Céng ca Lagi 3,11 5,51 2,51
Cho dan sinh Phan Thiét 2,77 4,9 2,23
Cho dan sinh Lagi 3,92 6,94 3,16
Cho dan sinh Ham Tén 3,5 6,2 2,82
Cho dén sinh Tanh Linh 3,58 6,34 2,88

Thong qua muc d6 rai ro stc khoe cia formaldehyde trén cho thdy ham lwong
formaldehyde duogc phat hién tai cic khu vuc c6 khoang gid tri kha gan nhau. So véi thang
danh gia rui ro thi mic d6 rii ro ciia cac khu vuc phat hién formaldehyde déu 16n hon 10
(10* <R < 10?). Khoang nay thudc trong khoang rii ro mic bénh ung thu cao, can cé bién
phap giam thiéu. Trong d6, & cang Miii Né phat hién ham lugng formaldehyde cao nhat trong
cac khu vyc 1dy mau voi ham luong 4,38 mg/kg, mirc dg rui 3,53 10 va chg dan sinh Phan
Thiét phat hién ham luong formaldehyde thdp nhat trong cac khu vuc 1iy mau ! nong do
2,77 mg/kg, mirc d6 rui ro 2,23x10™ déu thudc mirc do rui ro gay ung thu cao, cin c6 bién
phap giam thiéu. So véi két qua trong nghién ciru [24] thi ham luong formadehyde trong cac
méu dao dong tir 0,174 dén 3,710 mg/kg, thip hon so véi cic mau ca & Binh Thuan nhung
mirc d6 rui ro sire khoe ddi voi ngudi str dung & Kumasi lai cao hon so voi ngudi ddn ¢ Binh
Thuan, v6i mic do rui ro 1a 4,233x10™* va 3,661x10° mg/kg BW.ngdy (thudc mirc rii ro
cao) do ngudi dan & ddy sir dung lwong ca bién nhidu hon so véi ngudi dan & Binh Thuan.

- Anh huong khong gay ung thu: Mure d6 rui ro khong gy ung thu dugc danh gia béng
cach so sanh nong do t1ep xuc trong mot thoi gian cu thé véi lidu lugng tham chiéu (RfD) co
nguon goc, thoi gian t1ep xuc tuong tu.

Bang 7. Thuong s rui ro ciia anh hudng khong giy ung thu.

Khu vuc iy méu ING x 10° (mg/kg/ngay) HQ
Céang Miii Né 7,75 0,03875
Céng ca Lagi 5,51 0,02755
Cho dan sinh Phan Thiét 4,9 0,0245
Cho dan sinh Lagi 6,94 0,0347
Cho dan sinh Ham Tan 6,2 0,031
Cho dan sinh Tanh Linh 6,34 0,0317

Qua két qua tinh thuong s rui ro ctia anh huong khong gy ung thu cho thiy thuong sb
rui ro cua anh huong khong gay ung thu HQ déu nhoé hon 1 d6i v6i chat khong gay ung thu;
do d6 khong co tac dong gi dén ddi twong phoi nhiém. Trén thuc té, gia tri ADI (0,2
mg/kg/ngay) 1a di dé dam bao su an toan cua ngudi tiéu ding.

4. Két luan

Qua két qua phan tich ham luong formaldehyde trong ca bién ciia 7 khu vire tai tinh Binh
Thuén cho thay ham luong formaldehyde dugc phat hién trong cic mau ca nuc va ca ngir tai
cac cang va cho tu 2,77-4,38 mg/kg. Trong d6, ham lugng formaldehyde dugc phat hién cao
nhét 14 & cang Mili Né (4,38 mg/kg), thip nhat 12 & cho Phan Thiét (2,77 mg/kg) va & cang
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Ham T4n thi khong phat hién formaldehyde trong cic mau c4. Ham luong formaldehyde phat
hién c6 trong cic mau ca khong vugt gia tri cho phép theo quy dinh trong Pao luat Thuc
pham Malaysia (1983) va Quy dinh thyc phém Malaysia (1985) quy dinh rang gidi han t6i
da voi formaldehyde trong ca va cac san pham 13 5 mg/kg. Két qua nghién ctru vé mirc do
rii gay ung thu cho thdy cac mirc do rui ro sirc khoe dbi véi ngudi dan tai cac khu vire nghién
ctru dao dong tur 2 23><10 dén 3,53x10* thudc trong khoang rui ro méc bénh ung thu cao
(10* <R < 10 2) can ¢ bién phap giam thiéu. Gia tri u6c tinh hang ngay ddi voi
formaldehyde trong ca nuc va ca ngr nam trong khoang 4,9x 10 dén 7,75%10° mg/kg. ngay
va thap hon mtre tiéu thu hang ngay c6 thé chip nhan dwoc 13 0,15 va 0,2 mg/kg. ngay do to
chirc Y té Thé gidi dé& xuit TS chic va Co quan Béo vé Moi truong Hoa Ky vé lugng
formaldehyde tiéu thu, twong Gng. Thuong s rii ro cua anh huéng khong gay ung thu HQ
< 1 cho thay ham luong formaldehyde trong c4 khong c6 kha ning giy ra tac dung phu dbi
v6i con nguoi khi tiéu thy ca bién.

Hién nghién ctru moi chi khao sat 2 loai ca va chi ¢ khu vuc tinh Binh Thuén. Huéng
nghién ctru thoi gian t6i s& khao sat, danh gia ham luong formaldehyde ¢ nhiéu mau ca pho
bién nhu ¢4 com, cé du,... va mé rong khu vire 14y mau 6 cac tinh duyén hai mién trung nhu:
Phu Yén, Khanh Hoa, Binh Dinh, Da Nﬁng,...

DPong gop cua tac gia: Xay dung y tuong nghién ciru: T.V.N.; Diéu tra, 1dy mau: C.T.T.T.;
Xu 1y so ligu: C.T.T.T., T.T.D.; Viét ban thao bai bao: T.T.D., T.T.N.; Chinh stra bai béo:
T.V.N.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 1 cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong co su tranh chap loi ich trong nhom tac gia.
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Risk assessment of formaldehyde in offshore fish caught in Binh
Thuan province on consumer health
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Abstract: The research aimed to assess the formaldehyde levels in samples of mackerel and
tuna consumed at ports and markets in Binh Thuan. The fish samples underwent determination
of formaldehyde levels through acidification using phosphoric acid followed by distillation.
Formaldehyde was released and dissolved in the distillate and detected through a color reaction
with the chromotropic acid reagent. The formaldehyde content in marine fish samples
(mackerel and tuna) from ports and local markets in Binh Thuan ranged from 2.77 to 4.38
mg/kg. Fish samples from local markets exhibited higher formaldehyde levels compared to
those from ports. The study's findings regarding the cancer risk levels indicated varying health
risks for residents in the researched areas, ranging from 2.23x10* to 3.53x10, falling within
the range of high cancer risk (10 <R < 107?). Therefore, there is a need for measures to reduce
the risk of health impact, especially with prolonged exposure. The hazard quotient (HQ) for
the non-carcinogenic impact being < 1 suggests that the formaldehyde content in fish is
unlikely to cause adverse effects on human consumers when consuming marine fish.

Keywords: Binh Thuan Province; Consumers; Formaldehyde; Risk assessment; Seafood.
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