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Tém tit

San pham bang nhya ding mot 1an nhu hop nhwa, hop x6p ngay cang tré nén phd bién
tai Viét Nam. Nhitng san pham nay chu yéu duoc san xudt tir polystyrene, can dugc kiém
sodt chit ch& nhdm giam nguy co mat an toan thuc pham, do giy thoi nhiém mét sb chat vao
thuc phém. Do d6, viéc tién hanh nghién ctru la can thiét nham xéc dinh cdc chat doc hai ton
du trong hop xdp 1a can thiét, voi muc tiéu nham xdc dinh ty 18 cdc san pham hop x6p dung
thue phadm c6 ham lugng tong sd chat bay hoi (thdng qua viée xdc dinh cdc chit: styrene,
ethylbenzene, toluene, n-propylbenzene) vuot mic cho phép theo QCVN 12-1:2011/BYT.
138 mau hop x6p duoc 14y ngiu nhién tai 46 cho thudc 23 quén, huyén trén dia ban Thanh
phd HO6 Chi Minh, va duoc phén tich bang k¥ thuit GC-MS dé xdc dinh cédc hop chit bay
hoi tir hop xp. Két qua cho thdy, tit ca 138 mau hop xp c6 ham luong ting chat styrene,
ethylbenzene déu dudi 1 mg/g, tong ham luong styrene va ethylbenzene thap hon 1 mg/g,
téng ham luong céc chat bay hoi (styrene, toluen, ethylbenzene, n-propylbenzene) déu duéi
5 mg/g. Do d6, can ¢ nhitng quy dinh kiém so4t chit ché hon vé chat luong hop xdp chira
dung thuc pham diing mot 1an va can han ché str dung hop xdp dé giam bot tic dong dén
moi trudng.

Tir khéa: chat bay hoi thoi nhiém, hop xop dwng thwe pham

1. PAT VAN PE

San phdm dd diung bang nhwa ngay cang tré nén phd bién voi san lugng dang ké tai
Viét Nam, trung binh 30 - 35 kg nhira mdi ndm/ngudi, dimg hang thtr 4 vé cdc qudc gia Chau
A phat sinh chét thai nhya [1]. Phan 16n san phadm d6 ding nhya dang duoc sir dung 1a nhya
diing mét 1an, chu yéu 1a hop nhwa, hop x6p, va ching duoc thai bo sau khi sir dung. San
pham nhya nay khi bi thai bo c¢6 thé mat ¢én 1000 niam dé phan hiy. Chi c6 khoang 14%
chat thai nhya dugc thu hdi dé tdi ché hoic téi sir dung. Nam 2018, Ha Noi va TP. HO Chi
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Minh dé thai ra mdi truong khoang 80 tin nhwa va tidi ni 16ng mdi ngay. Diéu nay giy 6
nhidm mdi trudng nghiém trong, khoéng chi Viét Nam ma trén toan thé gidi va bdo dong van
nan “6 nhiém tring” ngdy cang tang [1]. Nhitng san phdm hop nhua, hop xp chu yéu duoc
san xuét tir polystyrene (PS), dang duogc str dung rong rai dé chira dung thuc pham. Néu st
dung khong thich hop, mot s6 chét nhu styrene, toluene, ethylbenzene, isopropylbenzene, n-
propylbenzene thoi nhidm tir nhirng san phdm hop xSp vao thyuc pham, c6 thé tich ity va giy
anh huong dén cic chirc ning co thé cho ngudi st dung [2].

Viéc cAm san xuét, budn ban va phan phéi san phém nhua mét 1an va/hodc hop Xép
PS @3 duoc thuc hién tai mot $6 quéc gia trén thé gi61 nhu Chau Phi (Zimbabwe, Cameroon,
Moroco, Portland, v.v); Chau A (Bangladesh, Taiwan, mot vai vung ¢ Nhat, An b6); Chau
Au (Belgium, Cyprus, Germany), Chau My (Antigua and Barbuda, Guyana, Saint Vincent
and the Grenadines,v.v) [3-4]. Tuy nhién, Viét Nam hién chua thyuc hién chinh sach cAm san
Xuét san phém nhya mot 14n, san phém hop xép PS chura dung thuc phém hodc d4nh thué
nhitng san pham nay; chi trién khai chuong trinh hoat dong, phong trao kéu goi toan xa hoi
chéng 6 nhiém mai trudng do rac thai nhya vao nim 2019.

Kiém sodt chit chd san phdm do dung nhwa, hop x6p dung thyc phdm ding mot lan
g6p phan giam nguy co mat an toan vé sinh thyc phim, do c¢6 kha ning thdi nhiém mot sb
chat vao thuc phim. Ngoai ra, cdc nghién ciru ddnh gid chit lugng, kiém sot ham luong ton
du cdc héa chét doc hai trong hop xdp dung thyc pham PS trong nude van con han ché. Do
d6, tién hanh mot nghién cru nham xac dinh cdc chat doc hai ton du trong hop x6p 1a can
thiét. Nghién ctru trién khai nham tap trung ddnh gid chi tiéu an toan tong sb chét bay hoi
ddi véi hop xép PS dung chtra dung thuc phém. Muc tiéu can dat duge 12 xdc dinh ty 1€ céc
san pham hop xdp dung thyc phadm c6 ham lugng tong s6 chat bay hoi (thong qua viéc xdc
dinh cdc chat: styrene, ethylbenzene, toluene, n-propylbenzene) vugt mirc cho phép theo
QCVN 12-1:2011/BYT [5].

Nghién ctru nay s& cung cAp thém bang chimg, thong tin, s liéu vé ty 16 hop x6p chira
mot s6 chit doc hai gdy anh huong dén strc khoe ciia ngudi tiéu ding. Diéu nay hitu ich cho
cdc nha quan 1y quyét liét ban hanh cdc quy dinh bét budc cim st dung dd nhwa mot 1an néi
chung va hop xbp néi riéng, gép phan dua ra giai phap nham dat muc tiéu phan dau d&én nim
2025 Viét Nam khong sir dung d6 nhya mot 1an.

2. POI TUQGNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Hop x6p st dung trong nghién ctru dugc san xudt tir nhwa polystyrene foam (EPS)
hodac PS; dugc xéac dinh dya trén chit in trén hop xép, néu khong c6 chir in thi dya theo 161
ngudi ban vé dic diém st dung caa hop xdp: Loai PS duogc thdi phong do su gidn néd cua khi
con dugc goi la expanded PS (EPS). EPS c6 ty trong rat thép duoc dung lam vat chtra dung
nhirng loai thyc pham 4n lién, thuc pham st dung trong vong 24 gio, hodc 1am vat liéu chém
16t.
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Hop xOp trong nghién ciru ¢6 mau tring, gdm nhiéu hinh dang khadc nhau nhu: hop
x6p com, hop x6p dung ga, vit c6 dang hinh chir nhat, hay hop xdp x6i, banh bao c6 dang
hinh vudng hay hinh tron.

2.2. Hoéa chit, vat tu, thiét bi, dung cu

Hoa chit bao gém acid sulfuric, acid acetic, acid nitric, NasS, chuin thuy ngan, chi,
chuin VOC hdn hop trong MeOH, n-propylbenzene, isopropylbenzene, tetrahydrofuran. T4t
ca héa chat déu 1a tinh khiét phén tich.

Thiét bi va dung cu bao gdm Hé théng phan tich khéi phd gdbm may GC-MS Perkin
Elmer Clarus SQ8C va céc thiét bi thong thuong khdc trong phong thi nghiém.

2.3. Phwong phap chon miu va c& miu nghién ciru
2.3.1. C& mdu hép xop

- 03 mAu/chg x 02 cho/quan, huyén x 23 quan, huyén = 138 mau (trir Can Gio).
2.3.2. Phuwong phdp chon mdu

Nghién ctru cit ngang duoc thyuc hién voi thiét ké 1y mau 2 giai doan:

- Giai doan 1: Chon chg. O mdi quan/huyén, trich luc danh sich céc cho tai mdi
quan/huyén, tham khao theo trang web: https://kehoachviet.com/danh-sach-cac-cho-tai-tp-hcm/
(danh sach cac chg tai TPHCM cap nhat méi nhat ndm 2017). Sau d6, chon ngau nhién don 2
cho trong danh sach cho tai mdi quan/huyén. Téng cong 46 cho dugc chon sau giai doan 1.

- Giai doan 2: Chon sap. Tai mdi chg, sé& tién hanh quan sat cac sap chg ban dd dung
nhua, vat dung. biéu tra vién chon ngau nhién 1 huéng di vao chg va chon sap ban dd dung
nhya vat dung déu tién. Tai sap ban, diéu tra vién tién hanh chon san phém hop xép cin mua,
voi tiéu chi: 3 loai mau, bao gém: 1 loai nho (dung dung x6i, banh bao), 1 loai vira (dung
com, mién, nui x20), 1 loai 16n (dung ga quay, vit quay, heo quay). Mua khoang 15 - 20 hop
x6p/mau.

2.4. Phwong phap phan tich tong sé chat bay hoi

Can chinh xdc 0,5 g mau, cho vao binh dinh mtc 20 mL va thém mot lugng thich hop
tetrahydrofuran. Sau khi hoa tan hét miu, thém noi chuan toluen-d8 va thém tetrahydrofuran
dinh mtrc cho du 20 mL. Phén tich miu trén thiét bj GC-MS. Phan tich theo Phuong phép
GC/MS, duogc thyc hién phan tich tai Khoa Xét Nghi¢m - Labo Héa Bdc Chat Méi Truong.
Quy trinh xét nghiém thyc hién da duoc xac nhan gia tri st dung phuong phap theo phuong
phdp ndi bo tham khao QCVN 12-1:2011/BYT. Mau duoc phan tich riéng theo timg mau,
sau d6 sir dung sic ky do thu duoc dé tinh két qua.

2.5. Céac bién s6 nghién ciru

Dua vao QCVN 12-1: 2011/BYT “Quy chuén k¥ thuat qudc gia vé an toan vé sinh dbi
v6i bao bi, dung cy bang nhya téng hop tiép xic tryc tiép véi thuc phdm” ddi véi bao bi,
dung cu tir nhya polystyrene (PS). Céc chi ti€u ddnh gid nhu sau:

- Tong sb chét bay hoi (styrene, toluen, ethylbenzene, n-propylbenzene): <5 mg/g:
duogc danh gid 1a khong vuot mire gidi han cho phép. Tong sb chat bay hoi (styrene, toluen,
ethylbenzene, n-propylbenzene): > 5 mg/g: dugc danh gia la vuot mirc gidi han cho phép.
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- Tong Styrene, Ethybenzene: < 1 mg/g: duoc danh gid 12 khong vugt mirc gidi han
cho phép.
- Tong Styrene, Ethybenzene: > 1 mg/g: duoc danh gid 1a virgt muc gidi han cho phép.

3. KET QUA VA BAN LUAN

3.1. Pic diém miu hop xép

Téng s6 mau hop xdp duoc mua theo phuong phdp chon mau trong nghién ctru 1a 138
mAu tai cdc sap hang/ctra hang trong 46 cho thudc 23 quan huyén trén dia ban Thanh phd
H6 Chi Minh. Phén b theo viing ndi thanh, ngoai thanh thi tong cong c6 90 mau hop xbp
dung thyc pham duoc khao sit & cdc cho noi thanh (chiém 2/3 s6 mau) va con lai 48 mau
hop xép duoc khao sit & cac chg vung ngoai thanh. Chg ndi thanh la cac chg thude 15 quan
noi thanh, bao gé)m Quan1,2,3,4,5,6,7,8, 10, 11, Tan Binh, Tan Phi, Phd Nhuan, Binh
Thanh va Go Vép. Cho ngoai thanh 1a cic chg thuoc quan huyén con lai. O mdi vung, $6
mau phan bd déu theo tung loai: loai nho, loai vira, loai 16n véi cung ty 1€ 33,3%, dat voi
tiéu chi chon mau dit ra (Bang 1).

Bing 1. Pdc diém mau hop xop phan bé theo dia diém mua mau (n = 138)

Loagi hop x0p Cho ngi thanh (n, %) Cho ngoai thanh (n, %)
Loai nho 30 (33,3%) 16 (33,3%)
Loai vira 30 (33,3%) 16 (33,3%)
Loai 16n 30 (33,3%) 16 (33,3%)
Tong 90 (100%) 48 (100%)

Theo ghi nhin cta nhém nghién ctru: mit ngoai cua nhidu hop xdp (khoang hon 2/3
mau hop xép) chi ¢6 in tén, ky hi¢u, nhu: TAVINA, YGL, HTP, THAI HOA, KING, K-999
NEW BOX, K&H, TVN, TDP, THANH XUAN va gin 1/3 mau hop x6p khong in tén, ky
hiéu. Bang 2 md ta cu thé hon vé tinh trang c6 in tén hodc ky hiéu trén mat ngoai hop x6p
phan bd theo timg loai hop x6p.

Bing 2. Pdc diém mdu hop xop phdn bo theo loai ¢6 in tén hodc ky hiéu (n = 138)

Tinh trang in tén hodc ky higu trén hép xop

Logi hép xép

Co (n, %) Khong (n, %)
Loai nho 37 (34,6%) 9 (29,0%)
Loai vira 33 (30,8%) 13 (41,9%)
Loai 16n 37 (34,6%) 9 (29,0%)
Tong 107 (77,5%) 31 (22,5%)

Trong s6 138 mau duoc khéo sét, c6 107 mau hop xdp duoc khao sét ¢6 in tén hodc ky
hiéu trén mat ngoai hop xbp, chiém ty 16 78%. Ty 1& hop xdp khong c6 in tén hodc ky hiéu trén
mit ngoai hop x&p chiém 22%, trong d6 chii yéu 12 loai hop xp vira (chiém ty 16 42%).
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3.2. Ham luong tong sé chit bay hoi théi nhiém trong hép x6p dung thwe phim
Két qua phan tich ham luong cdc chat bay hoi cta 138 mau hop xdp duoc trinh bay
trong Bang 3, Bang 4 va Bang 5.

Bing 3. Ham lwong phdt hién cdc chat bay hoi trong mau hép xop (n = 138)

Tong so chat bay hoi Styrene,
Gid tri (styrene,gtoluen, ethy)l’benzene, Ethy);enzene L?Z;Zf Eth()’;li ;?gz)ene
’ n-propylbenzene) (ng/g) (mg/g)
Lon nhat 0,31 0,30 0,27 0,054
Nho nhét 0,01 0,01 0,01 0,001
Trung vi 0,09 0,09 0,08 0,008

Bing 4. Ham luong cdc chat bay hoi trong mau hép xop theo kich c& hdp xop (n = 138)

Tong so chit bay
. hoi (styrene, toluen, Styrene,
h;;)jcuo"p Gid tri eth(y%enzene, n- Eth;};)enzene L?Z;Zf Eth()’;li ;?gz)ene
* propylbenzene) (mg/g)
, (mglg)

Loén nhat 0,240 0,240 0,220 0,029
Loai nhd Nho nhét 0,010 0,010 0,010 0,001
Trung vi 0,075 0,070 0,065 0,005
L6n nhat 0,310 0,300 0,270 0,054
Loai vira Nho nhét 0,010 0,010 0,010 0,001
Trung vi 0,080 0,080 0,070 0,005
L6n nhat 0,240 0,240 0,210 0,049
Loai 16n  Nho nhét 0,010 0,010 0,010 0,001
Trung vi 0,080 0,080 0,070 0,005

Bdng 5. Ham luong cdc chat bay hoi trong mau hdp xop theo dia diém ldy mau (n = 138)

Téng so chit bay
hoi (styrene, toluen, Styrene,

il)ér; :Zg’: Gid tri ethylbenzene, n-  Ethybenzene ng;;,’gl)e Eth(J’;I; ;?gz)ene
propylbenzene) (mg/g)
, (mg/g)
Lén nhat 0,310 0,300 0,270 0,049
Noi thanh  Nho nhét 0,010 0,010 0,010 0,001
Trung vi 0,090 0,090 0,080 0,005
L6n nhat 0,230 0,230 0,200 0,054
Ngoai thanh  Nho nhat 0,010 0,010 0,010 0,001
Trung vi 0,060 0,060 0,050 0,005

Két qua cho thay, ham luong styrene: dao dong tir 0,01 mg/g dén 0,27 mg/g; ham
lugng ethylbenzene véi muc tbi thiéu 0,001 mg/g va tdi da 0,054 mg/g; tong ham luong
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styrene va ethylbenzene: dao dong tir 0,01 dén 0,30 mg/g; va tong ham lwong cdc chét bay
hoi (styrene, toluen, ethylbenzene, n-propylbenzene): dao dong tir 0,01 dén 0,31 mg/g. Khi
phan theo kich c¢& loai hop x6p, ham lugng tong sé chit bay hoi loai vira va 16n ¢6 gid tri
trung vi cao hon loai nho (0,080 mg/g va 0,075 mg/g), két qua twong ti dbi voi ham lugng
styrene va ethybenzene; ham Iugng syrene, ri€éng ham lugng ethybenzene thi c6 gid tri trung
vi bang nhau & 3 loai kich ¢&. Khi phan theo dia diém liy mau, ham luong tong ham lugng
cic chit bay hoi, ham luong styrene va ethybenzene, ham luong styrene & cdc hop xp duoc
mua & cho ndi thanh c6 gid tri trung vi cao hon céac mau mua & chg ngoai thanh, ngoai tru
ham lugng ethybenzene.

Khi so sdnh ddnh gid, trong 138 miu khao sét, khong c6 mau hop x6p dung thue phadm
nao c¢6 ham luong tong sd chét bay hoi (styrene, ethylbenzene, toluene, n-propylbenzene) va
cling khong c¢6 mau hop x6p dung thuc phim nao c6 tong ham luong styrene va ethylbenzene
vuot mirc cho phép theo QCVN 12-1:2011/BYT “Quy chuan k§ thuat qudc gia vé an toan
vé sinh dbi véi bao bi, dung cu bang nhya tong hop tiép xic truc tiép v6i thyc pham”. Theo
QCVN 12-1:2011/BYT quy dinh gi¢i han ti da tong s6 chit bay hoi (styrene, ethylbenzene,
toluene, n-propylbenzene) d6i voi bao bi, dung cu tir nhya Polystyrene 13 5 mg/g; va tong
ham luong styrene va ethylbenzene l1a du¢i 1 mg/g.

Khi khdo st tai thyc dia, nhan thiy, tit ca cdc mau hop xdp khao sat déu khong ¢
nhin mac, khong c6 thong tin nha san xuat ghi trén hop x6p. Theo Nghi dinh 43/2017/ND-
CP vé ghi nhin hang héa, quy dinh céc ndi dung ghi trén nhin hang héa dbi véi cic san
phém 1a: tén hang hda, tén va dia chi cua td chirc, c4 nhan chiu trach nhiém vé hang héa,
xudt x(r hang héa [6]. Ngoai ra, ndi dung bét budc phai thé hién trén nhan hang héa ddi véi
nhém san pham nhura, cao su 1a: dinh luong, thing san xudt, thanh phan, thong s6 k¥ thuat,
thong tin canh bdo. Nhu vay, thong qua viéc khao sit ngdu nhién cdc san pham hop xp nay,
nghién ciru da cung cip sb liéu can thiét cho cdc co quan quan 1y an toan thyc phim gidm
st chat ché hon, kiém tra dot xuit, xtr phat nghiém viéc khong tuin theo quy dinh vé ghi
nhén hang héa san pham.

Tir két qua phén tich ham lugng céc chét bay hoi cia 138 mau hop xdp cho thiy, ham
luong timg chit styrene, ethylbenzene déu dudi 1 mg/g; tong ham luong styrene va
ethylbenzene déu dudi 1 mg/g; tong ham luong cdc chit bay hoi (styrene, toluen,
ethylbenzene, n-propylbenzene) déu dudi 5 mg/g. Nhu vy, trong tong sé 138 miu khao
sat, khong c6 mau hop xop dung thyc phdm nao c6 ham lugng tong sb chit bay hoi (styrene,
ethylbenzene, toluene, n-propylbenzene) va ciing khong c6 mau hop x6p dung thuc pham
nao cé téng ham lugng styrene va ethylbenzene vuot muc cho phép theo QCVN 12-
1:2011/BYT “Quy chuén ky thuat qudc gia vé an toan vé sinh ddi v6i bao bi, dung cu bang
nhura tong hop tiép xic truc tiép véi thue phdm”. Theo QCVN 12-1:2011/BYT quy dinh gi6i
han t6i da tong s chit bay hoi (styrene, ethylbenzene, toluene, n-propylbenzene) d6i véi
bao bi, dung cu tir nhua Polystyrene 12 5 mg/g; va tong ham lugng styrene va ethylbenzene
1a dudi 1 mg/g.
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Céc chat d& bay hoi nhu styrene, toluene, ethylbenzene, n-propylbenzene déu 1a nhiing
chat c6 kha nang giy ung thu, anh hudng sirc khoe con ngudi - theo co quan Nghién ciru
Ung thu (IARC). Hau hét cic qudc gia trén thé gidi déu quy dinh yéu cau dbi véi nhitng chi
tiéu nay, dac biét Ia trong san phém nhua. DPdi véi loai bao bi, dung cu tir nhya PS, Viét Nam
quy dinh tai QCVN 12-1:2011/BYT “Quy chuén k¥ thuat quéc gia vé an toan vé sinh dbi
v6i bao bi, dung cu bang nhua tong hop tiép xdc truc tiép véi thuc pham”. Céc mirc gidi han
t6i da bang phuong phdp thir vat liéu trong QCVN 12-1:2011/BYT tuong ddng véi quy dinh
cua Nhat Ban [7]. Cu thé, téng ham lugng céac chét bay hoi (styrene, toluen, ethylbenzene,
isopropyl benzene, n-propylbenzene) dbi voi PS quy dinh déu dudi 5 mg/g. Tuy nhién, dbi
v6i PS truong nd khi diing nudc soi (PS foam), trong quy dinh ctia Nhat Ban c6 huéng dan
cu thé chi tiét chi tiéu kiém tra tong s6 chét bay hoi nhung QCVN 12-1:2011/BYT khong dé
cap dén. Phan tich 138 miu hop xdp dung thuc pham trong nghién ctru, két qua tong ham
luong cédc chit bay hoi cao nhét 1a 0,31 mg/g va gid tri trung binh 0,12 mg/g, thap hon
ngudng quy dinh khoang 17 lan.

Tuy két qua nghién ciru chua phat hién mau hop xép dung thuc pham khéao sit nao
vuot mirc quy dinh tai QCVN 12-1:2011/BYT, nhung viéc str dung hop xdp khong ding
cich trong qud trinh chira dyng, bao quan thyc pham thi c6 thé gy thoi nhidm cic chat doc
hai vao thuc phdm. Pién hinh nhu, khong sir dung hop xdp c6 ngudn gbe xuit xur rd rang,
khong sir dung theo diing hudng dan va khuyén cdo cta nha san xuit (nhu dyng do in ngudi
hodc d6 an c6 nhiét d6 dudi 70°C), chira cic loai dd dn néng, ¢6 nhidu dau m& hay nudc soi,
thuc phdm c6 d6 chua, ding 10 vi séng dé 1am néng thic an.

Ham luong styrene va ethylbenzene cao nhét duoc xdc dinh tir mau hop xép lan luot
12 0,27 mg/g (twong duong 270 mg/kg) va 0,054 mg/g (twong duong 54 mg/kg). So sanh voi
nghién ctru ctia Qin-Bao Lin & cOng su [8] vé su di chuyén cua styrene va ethylbenzene tur
hop chira thirc dn nhanh bang EPS nguyén sinh va EPS tdi ché, ham lugng styrene va
ethylbenzene (thu vat liéu) 1a 177,6 + 1,8 mg/kg va 20,8 + 0,9 mg/kg trong EPS nguyén sinh,
189,0 + 3,4 va 49,0 + 0,8 mg/kg trong EPS tii ché [8], nhan thidy ham luong styrene va
ethylbenzene tir hop xdp trong nghién ctru niy cao hon két qua cta nghién ctru Qin-Bao Lin
& cong su.

Tuy nhién, ham luong styrene trong nghién ctru chiing t6i thap hon mot nghién ciru duoc
thyc hién béi Trung tm an toan thyc phdm va dinh dudng Gmg dung, Cuc quan 1y thudc va thuc
phém Hoa Ky [9]. Nghién ctru dugc thuc hi¢n bdi Susan Genualdi va cong sy ndm 2013 trén 24
loai bao bi tiép xic thyc pham bang PS ding mét 1an (bao gdm cdc dung cu, chén bit, ly tich,
nip ddy va do chira dung mang di) cho thdy: ham lugng monomer styrene dao dong tir 9,3 -
3.100 mg/kg (trung binh 13 340 mg/kg) thip hon mutc quy dinh cia FDA ddi véi styrene trong
vt liéu bao géi thyc pham 1a 5.000 mg/kg ddi véi thyc pham gidu béo, va mic 10.000 mg/kg
d6i vé6i thye pham dang 16ng [9]. Trong khi d6, nghién ctru ctia chiing t6i cho két qua ham luong
styrene cao nhét chi 0,27 mg/g (twong duong 270 mg/kg), thdp hon so véi nghién ctru Susan
Genualdi va cOng sy trén 24 loai bao bi tiép xuc thuc phém bﬁng PS dung mot 1an, v6i ham
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luong styrene cao nhét 1a 3.100 mg/kg [9]. Su da dang cta céc loai san phdm vat liéu bao g6i
thyc phim thu thap trong nghién ctru c¢6 thé gép phan tao nén sy khong tuong ddng vé két qua
gitra nghién clru cua chung to1 so v6i cac nghién ctru khéc.

Mt khac, cht luong nhuya va thdi gian bao quan ciing 12 nhitng yéu t 1am gia ting su
th6i nhidm styrene. Mot nghién ciiu tai Saudi Arabia tién hanh kiém tra ndng do styrene va cic
hop chat thom thdi nhiém tir chai PS (dung tich 250 mL), nuéc néng dung trong ly xdp (loai
250 mL), ly PS diing 1 1an (loai 80 mL) va ly gidy (loai 250 mL); cho thiy ham luong cao nhat
cua styrene loc tir nudc chira dung trong chai PS 1a 29,5 ug/L, tang 1€n 69,53 pg/L sau 1 nam
bao quan va cao hon muc quy dinh cia WHO 1a 20 pg/L [10]. Cling trong nghién ctru tai Saudi
Arabia, tic gia nh4n manh, nhiét do dong vai tro chinh trong qué trinh théi nhiém monomer
styrene. D6i voi ly xOp thi ¢ nhiét d6 50°C, khong phat hién bét ky hop chét bay hoi nao thoi
nhiém trong nudc. O 70°C, phét hién vét styrene 1,16 pg/L va ethylbenzene 0,57 pg/L. O 90°C,
tong cdc hop chét bay hoi dugc phat hién véi ham luong 13 11,49 pg/L, trong d6 styrene 9,35
ug/L, ethylbenzene 1,95 pg/L, toluene 0,13 ug/L, benzene 0,06 pg/L. O diéu kién 100°C thi
tong ham luong cdc hop chit bay hoi 12 21,68 pg/L, trong d6 styrene 17,37 ug/L, ethylbenzene
4,05 ug/L, toluene 0,21 pg/L, benzene 0,06 ug/L [10]. Nhan thdy, & nhiét 6 70°C thi bit dau
phét hién céc hop chét bay hoi thdi nhiém trong nudc.

Styrene anh hudng dén sirc khoe con ngudi, c6 kha niang gy doc cip tinh, giy dot
bién, anh huéng dén hé sinh san [11-12]; va ndm 2016 nam trong danh séch céc chét c6 kha
ning gy ung thu, dugc danh gid béi Vin phong dénh gid mdi nguy sitc khoe méi truong
ctia Hoa Ky [13]. Nong d styrene trong nudc tiéu 12 0,7 - 4,1 ppb & nhiing cong nhan tiép
xtc voi styrene ngudng 3,8 - 14 ppm; ndng do styrene trong mau trung binh & ngudi trudng
thanh khong c¢6 phoi nhiém nghé nghiép véi styrene 1 0,22 ppb [14]. Trong mot dénh gid
doc tinh cua styrene, luong tiéu thy hang ngay chip nhan dugc (ADI) cua styrene 1 90.000
ng/ngudi/ngay. Ham luong styrene trong ché do an udng 12 2,20 ppb dbi v6i thue phdm déng
g6i. FDA gia dinh ring mot cd nhan tiéu thy hang ngay 3 kg thuc pham (bao gdm ca thuc
phim dang rin va dang 10ng), khi d6 luong tiéu thu hang ngay wdc tinh (EDI) 1a 6,6
ng/ngudi/ngay [15]. Do vy, mirc EDI dugc tinh thip hon ADI hon 10.000 1an. Co quan
Nghién ciru Ung thu (IARC) phan loai ethylbenzene 1a chat c6 kha nang gy ung thu (nhém
2B). Tuy nhién, Co quan bao vé mdi truong Hoa Ky (EPA) chua xac dinh ethylbenzene 1a
chat gay ung thu. Hién chi ¢6 bang ching day du ¢ dong vat thi nghiém vé kha ning giy
ung thu cua ethylbenzene, con ¢ nguodi thi chua c¢6 [16-17]. Doc tinh cép tinh cua
ethylbenzene kh4 thip, véi LD50 1a 4g/kg thé trong. Khi tiép xiic vdi ethylbenzene trong
mdi truong véi mot lugng nho, c¢6 thé gdy chéng mat, tire nguc va rat mét. O liéu 16n hon,
n6 c6 thé giy ra tdc dung budn ngl va mat phuong hudng.

Két qua nghién ctru chua phat hién ham lugng céc chat bay hoi nhu styrene, 1a chét
chu yéu dung trong ché tao hop xbp sir dung mot lan, vuot qud gii han quy dinh. Nhung
khi théi nhidm tir bao bi, vat lidu tiép xiic vao thuc pham & mot mirc d6 nhat dinh, ching s&
anh hudng dén tinh an toan cua thyc phidm va gdy nguy hiém tiém tang cho sirc khoe con
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ngudi. Nghién ctru déng gép cung cdp thém bing ching, thong tin, sb lidu vé ham
luong cdc chat bay hoi giy anh hudng dén sirc khoe ciia ngudi tidu dung. Diéu nay hitu
ich cho cdc nha quan 1y quyét 1iét ban hanh cdc quy dinh bat budc cidm sir dung do
nhya mot 1an néi chung va hop x6p néi riéng, gép phan dua ra giai phip nham dat
muc tiéu phén diu dén nam 2025 Viét Nam khong str dung d6 nhya mot 1an.

4. KET LUAN

Tat ca cdc mau hop x6p khao sit déu khdng c6 nhin méc, khong c6 thong tin nha san
xuét ghi trén hop x6p. Can c6 nhitng quy dinh kiém sodt chit ch& hon ddi véi hop xbp chira
dung thuc pham ding mét 1an. Két qua phan tich 138 miu hop xdp cho thay: tong ham luong
cdc chat bay hoi (styrene, toluen, ethylbenzene, n-propylbenzene) khdng vuot muc quy dinh
5mg/g, tong ham luong styrene va ethyl benzene khong vuot mirc quy dinh 1 mg/g, theo quy
dinh ctia Bo Y té Viét Nam (QCVN 12-1:2011/BYT). Qua d9, cho thy can thyc hién cdc
nghién ctru ddi véi cdc dang bao bi, dung cu chira dung tir PS khic nhu: hop nhua, ly céc,
t6, chén, dia nhua, chai nhwa dé ¢6 cdi nhin toan dién hon vé vat liéu polystyrene diing trong
san xudt bao bi, dung cu chira dung tiép xiic truc tiép voi thuc phadm. Ngoai ra, trong tuong
lai cdn mé& rong pham vi nghién ctru cdc chat héa hoc thdi nhidm khdc nhu bot talc, sdp
ceresin, hoi n-hexan va hoi acid caproic trong hop xdp, dé kip thoi phét hién nhitng mdi
nguy tiém an, canh bdo kip thoi dén nguoi tiéu dung.
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Abstract

Disposable plastic utensils such as plastic boxes and foam boxes are becoming more
and more popular with significant output in Vietnam. These products are mainly made from
polystyrene, which should be strictly controlled to reduce the risk of food insecurity, due to
the leaching of certain substances into food. Therefore, conducting a study to determine the
toxic substances remaining in the styrofoam box is necessary, with objective is to determine
the percentage of foam food container products with total volatiles (through the
determination of substances: styrene, ethylbenzene, toluene, n-propylbenzene) exceeding
the allowable limit according to QCVN 12-1:2011/BYT. The study conducted on 138
samples of foam boxes randomly collected at 46 markets in 23 districts in Ho Chi Minh City,
with analytical method being GC-MS technical method for the determination of volatile
compounds from foam boxes. Results showed that all 138 foam samples had amount of each
styrene, ethylbenzene below 1 mg/g, total styrene and ethylbenzene less than 1 mg/g, total
volatiles (styrene, toluene, ethylbenzene, n-propylbenzene) are all below 5 mg/g. There
should be stricter control regulations on the quality of disposable food containers and the use
of foam boxes should be limited to reduce the impact on the environment.

Keywords: foam box, volatile matter.
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