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Abstract: Information about human exposure to polycyclic aromatic hydrocarbons (PAHS) in
Vietnam is still very limited. In this study, an accurate method for the determination of 16 PAHSs in
human hair and fingernail samples was developed. The nail and hair samples were digested in
sodium hydroxide solution. PAHSs in the digested solutions were extracted using organic solvents
such as hexane and dichloromethane. The extracts were cleaned up by using solid phase extraction
(SPE) cartridges containing silica gel with dichloromethane/hexane mixture as elution solvent.
PAHs were gquantified by a gas chromatography/mass spectrometry (GC/MS) system operated in
electron impact ionization and selected ion monitoring (EI/SIM) mode. The liquid-liquid
extraction and SPE clean-up steps were investigated to obtain acceptable recovery of PAHs before
application to nail and hair samples. Recovery of PAHs in spiked nail and hair samples ranged
from 66% to 112%, indicating acceptable method accuracy. Concentrations of 16 PAHSs in the nail
and hair samples were 160 and 733 ng/g, respectively. Major PAHs found in the nail and hair
samples were naphthalene, phenanthrene, fluoranthene, and pyrene. Additional studies on human
biomonitoring of PAHSs and their related compounds should be conducted in Vietnam.
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Nghién ctru phan tich hydrocarbon thom da vong (PAHs)

trong mau mong tay va toc bang phuong phap
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Tém tit: Thong tin vé sy phoi nhiém trén co thé nguoi ddi voi cac hydrocarbon thom da vong
(PAHs) & Viét Nam con rat han ché. Trong nghién ctru nay, mot phuong phap phén tich chinh xac
nhiam xéc dinh ddng thoi 16 PAHs trong mau téc va méng tay da duoc khao sat. MAu mong tay va
toc duoc phan huy trong dung dich sodium hydroxide. PAHs trong dung dich kiém duogc chiét vao
dung mdi hitu co nhu hexane hodc dichloromethane. Dich chiét dugc 1am sach véi cot chiét pha
ran (SPE) chira silica gel voi dung moi rira giai 1a hdn hop hexane va dichloromethane. PAHs
dugc phan tich dinh luong trén hé thng sic ky khi khdi phd (GC/MS) van hanh & ché d¢ ion hoa
va dap electron va quan sat chon loc ion (EI/SIM). Céac budc chiét long-1ong va 1am sach mau véi
¢ot SPE duoc khao sat do thu hoi PAHs trude khi 4p dung cho cac miu méng tay va toc. Do thu
hdi cia PAHs trong cdc mau mong tay va toc thém chudn dao dong trong khoang 66% dén 112%,
cho thiy d6 chinh xac ciia phuong phap. Ham luong téng 16 PAHs trong miu méng tay va toc lan
luot 1a 160 va 733 ng/g. Cac chit PAHs c6 ham luong 16n nhét phat hién dugc trong ca 2 loai mau
la naphthalene, phenanthrene, fluoranthene va pyrene. Cac nghién ctru tiép theo dé danh gia mirc
d6 phoi nhi®m PAHs va cac hop chit lién quan trén co thé ngudi tai Viét Nam 1a rat can thiét.
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1. Mé dau

Hydrocarbon thom da vong (PAHs) la
nhom chit 6 nhidm hitu co dién hinh c6 doc
tinh tuong ddi cao, bao gdm kha ning giy ung
thu va anh huong dén cac hé co quan khac &
dong vat va con nguoi [1, 2]. Nhiéu nghién ctru
da bao cdo muc d6 6 nhiém PAHs trong cac
thanh phan moi truong khic nhau (bui, dat,
khong khi, nudc, sinh vat,...) va tor dé6 danh gla
mirc d6 phoi nhiém ciing nhu nguy co déi voi

strc khoe con nguoi cta cac hop chét nay [3, 4].
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Con nguoi co thé bi phoi nhiém PAHs thong
qua nhidu con duong khac nhau nhu hit thé
khong khi, sy nudt phai bui va dét, hat thude 14
va qua con duong tiéu thy thyc pham va do6
ubng [5]. V6i nhirng tac dong tiéu cuc dén stc
khoe c6 thé lién quan dén sy phoi nhiém PAHs,
viéc giam sat sinh hoc cac hop chét nay & co
thé nguoi la vo cung can thiét.

Viéc danh gia phoi nhiém c6 thé dugc chia
thanh phoi nhiém tir cic nguén bén ngoai
(external exposure) va phoi nhiém dugc xac
dinh bang chinh mau ldy tir co thé ngudi
(internal exposure). Phoi nhidém trong co thé
nguoi 1a xac dinh ham lugng cua chat 6 nhidm
va/hodc chét chuyén héa cua ching trong cac
loai méu sinh phdm ngudi nhu nude tiéu [6, 7],
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mau [8, 9] hodc sira me [10]. Tuy nhién, tién
hanh nghién ctru trén cac loai mau sinh hoc nay
gap phai mét s6 kho khan nhu quy trinh lay
mau phirc tap (nhleu truong hop can su hd tro
ctia nhan vién y té), can phai bao quan nghiém
ngat & nhiét do thap trong cac dung cu chuyén
dung dé tranh qu4 trinh phan hay mau [11]. Bén
canh d6, mot s6 loai mau sinh hoc khong xam
lan nhu toc va mong tay da khac phuc nhimng
nhuoc diém cua viée thu thap, luu trlt va van
chuyén miu da dugc quan tam nghién ciu
trong nhimg ndm gan day dé danh gia muc do
phoi nhidm trén co thé nguodi ddi véi nhiéu
nhom chat hiru co khac nhau nhu PAHs,
dioxins, polychlorinated biphenyls (PCBs), hda
chit bao vé thuc clo hitu co (OCPs),
polybrominated diphenyl ethers (PBDEs),
organophosphate esters (OPEs), phthalates va
cac chat déo hoéa nhya khac [12-16]. Mot sb
nghién ctru trude day dd cho thdy mau toc va
mong tay 1a ddi tugng phu hop dé danh gia qua
trinh phoi nhiém va tich lily lau dai cac chat
hiru co trén co thé ngudi [12-16].

Toriba va cs. (2003) 1an dau tién phat trién
mot phuong phap dinh lugng PAHs trong toc
ngudi va chi ra rang nong do PAHs trong toc &
nguoi hit thude cao hon so véi ngudi khong
hat thude [17]. Sau d6, mot s6 nghién ciru khac
da duoc thuc hién dé diéu tra mdi lién quan
giita nong d6 PAHs trong miu moi truong va
mau toéc va mong tay ngudi [18, 19]. Tai Viét
Nam, nghién ctru vé cic hop chét hitu co néi
chung va PAHs noi riéng trén cic mau sinh
phim & ngudi con rat han ché. Trong nghién
clru nay, ching toi tién hanh phat trién mot
phuong phap hiéu qua, chinh xac dé xac dinh
ham luong 16 PAHs trong mau mong tay va
mau téc & ngudi. Cac miu moéng tay dugc phan
huy trong dung dich kiém sau d6 duoc chiét vao
dung moi hiru co va lam sach trén cot chiét pha
rn chira silia gel. Cac PAHs dugce tach va dinh
lugng trén hé théng sic ky khi khdi phd
(GC/MS). Két qua nghién ciru s& gop phan xay
dung quy trinh phén tich PAHs trong mau
sinh pham nguoi, huéng dén tmg dung trong
nhimg nghién ciru chuyén sau voi quy md 16n
vé su phoi nhiém PAHs trén co thé nguoi tai
Viét Nam.

2. Thyc nghiém
2.1. Chdt chuan va héa chdt

Hon hop chét chuan PAHs (H-QME-01
Quebec PAH Mix) dugc cung cép boi hing
AccuStandard, My bao gém cac chat phan tich:
naphthalene (Nap), acenaphthylene (Acy),
acenaphthene (Ace), fluorene (Flu),
phenanthrene  (Phe), anthracene  (Ant),
fluoranthene (FIv), pyrene (Pyn),
benz[a]anthracene (BaA), chrysene (Chr),
benzo[b]fluoranthene va benzo[j]fluoranthene
(Bb/jF), benzo[Kk]fluoranthene (BKF),
benzo[a]pyrene (BaP), dibenz[a,h]anthracene
(DA), indeno[1,2,3-cd]pyrene  (IP) va
benzo[ghi] perylene (BP) voi nbng do
500 pg/mL mdi chat . Hon hop chat chuin dong
hanh danh ddu ddng vi: Nap d8, Acy d8, Phe
d10, Pyr d10, BaP d12 va BP d12 (ES—2044
Surrogate  Cocktail;  Cambridge  Isotope
Laboratories, M¥) nong do 200 pg/mL mdi
cht. Dung dich chit ndi chuén chtra Chr d12
(DLM-261-1.2, Cambridge Isotope
Laboratories, My) v6i nong d6 200 pg/mL. Cac
dung dich chuan lam viéc c6 nong do
100 ng/mL duoc pha tir dung dich chuin géc
bang dung moi hexane.

Cac dung mdi tinh khiét sic ky dugc st
dung trong nghién ctru bao gdm: acetone
(99,5%; Macron Fine Chemicals™, Duc),
hexane  (96%; Daejung, Han Qudc),
dichloromethane (DCM) (99,5%; Daejung, Han
Qudc), ethyl acetate (EA) (99,98%; Fisher
Chemical, Mexico). Sodium  hydroxide
(>98,5%) va sodium sulfate (>99%) cung cip
bdi Sharlau, Tdy Ban Nha. Dung dich NaOH
1 M dé phan hity miu duoc chuan bi bang cach
hoa tan 2 g NaOH trong 50 mL nudc deion. Cot
chiét pha ran silica gel Bond Elut SI (500 mg,
3 mL, 120 um) dugc cung cap boi Agilent
Technologies, My.

2.2. Chudn bi mdu téc va mong tay

MAau mong tay va miu toc trong nghién ciru
nay dugc thu thap tor mot s6 sinh vién nit tai
Khoa Héa hoc, Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Ha Noi. Cac sinh vién
trudc khi cung cap mau di dugc thong tin day
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du vé muc dich thi nghiém va hoan toan dong y
dé nhém nghién ctru lay mau phuc vu nghién
ctru. Cdc mau mong tay (n = 1) va téc (n = 1),
mdi mau co khdi luong khoang 2 g, duogc cit
bang kéo thép khong gi thanh timg doan nho ¢
2-3 mm sau d6 bdo quan trong tui zip
polyethylene & nhiét do phong dén khi phén tich.

2.3. Khdo sdat do thu hoi cia PAHs trén cét
chiét pha ran silica gel

Mau khéo sat khdo sat do thu hdi PAHs trén
cOt chiét pha ran SPE duoc chuén bi bao gém
200 pL dung dich chéat chuan PAHs 100 ng/mL
(20 ng mdi chat) va 300 pL hexane trong dng
thuy tinh. Cot lam sach dugc rira béng 3 mL
EA, 3 mL DCM va 6 mL hexane. Mau khao sat
(500 uL) duoc nap Ién ct sau do trang rira ong
mau 2 lan, mdi lan bang 250 pL hexane va
chuyén 1én cot. Tong thé tich 1 mL mau duoc
nap l1én cot 1a phan doan dau tién (F1). Cac
PAHs dugc rtra giai voi 3 phan doan (F2, F3, F4),
mdi phan doan 1a 3 mL hdn hop EA/hexane
(5:95, v/v). Dich rira giai cac phan doan duoc
thém chéat dong hanh (20 ng mdi chat) va chat
ndi chuan (20 ng) roi ¢6 dudi dong khi N2 dén
200 pL trudc khi phan tich trén hé théng
GC/MS.

2.4. Khao sat do thu héi ciia PAHS qua budc
chiét long-long

Cac mau dugc sir dung trong thi nghiém
khao sat do thu hoi ctia PAHs qua budc chiét
long long duge ky hiéu lan lugt 1a HO, HI
(chiét véi hexane) va DO, D1 (chiét voi DCM).
Céac mau HO va DO dugc chuan bi véi 200 pL
dung dich chat dong hanh va 800 pL acetone
(mdu tring khong thém chuédn) trong Ong
10 mL. Mau HI va D1 bao gdm 200 pL dung
dich chuan PAHs 100 ng/mL, 200 uL chat dong
hanh va 600 pL acetone (mau thém chuin)
trong dng 10 mL. Cac 6ng méau duogc thém
4 mL dung dich NaOH 1 M, sau d6 thém 2 mL
hexane vao 2 dng HO, H1 va 2 mL DCM vao
2 6ng DO, D1. Cac dng miu dugc lic xody bang
thiét bi vortex trong 1 phat sau dé ly tim ¢ toc
dd 3500 rpm trong 5 phut. Pha hitu co tach ra
dugc hut sang dng thuy tinh 10 mL khéc, sau d6
13p lai qua trinh trén thém 2 1an. Cac phan dich

hitu co dugc gop lai (c& 6 mL) sau d6 thém
Na;SO; khan dé loai bod lwong nuéc du. Mau
duge thém chét déng hanh va chét ndi chuin sau
d6 c6 dic dudi dong khi N» vé& thé tich
200 pL trudc khi phan tich trén hé thdng GC/MS.

2.5. Khao sat dp thu hoi ciia PAHs trong mau
mong tay va toc thém chudn

Mau méng tay (ki hiéu NO va N1, mdi mau
khoang 0,1 g) va mau toc (ki hiéu HO va H1, mdi
miu khoang 0,1 g) dwoc phan hiy bing
4 mL dung dich NaOH 1 M ¢ nhiét d¢ thuong
trong khoang 1 ngay. Trudc khi phan hiy mau,
dung dich chat chuan dong hanh (200 pL
100 ng/mL) duoc thém vao dng NO va HO (mau
khong thém chuin chat phan tich), trong khi dung
dich  chdt chudin PAHs (200 pL
100 ng/mL) va chat chuan dong hanh (200 pL
100 ng/mL) duoc thém vao ong N1 va HI
(mau thém chuan). Cac ong miu sau do dugc
thém 2 mL hexane (la dung moi chiét duogc lua
chon & muc 2.4) va lic xoay trong 1 phat va ly
tam trong 5 phut & téc d6 3500 rpm. Pha hitu co
duoc hat va chuyén vao ong thuy tinh 10 mL rdi
lap lai qué trinh chiét thém 2 1an nita. Cac phan
dich hitu co duoc gop lai (cd 6 mL) sau d6 thém
Na,SOs khan dé loai bo lwong nuée du. Dich
chiét dwoc c6 dudi dong khi N dén
500 uL va duogc lam sach trén c6t SPE theo quy
trinh khao sat tai muc 2.3. Mau sau khi 1am sach
duoc thém chit ndi chudn (20 ng) va co dic vé
200 pL trude khi phan tich trén hé thdng GC/MS.
2.6. Diéu kién phan tich PAHs trén hé thong
GC/MS

Céac PAHs duogc tach va dinh lugng trén hé
théng sic ki khi (GC 8890, Agilent
Technologies) ghép ndi detector khdi phd
(MS 7010B GC/TQ) véi cdt tach mao quan
DB-5ms (30 m x 0,25 mm % 0,25 pm, Agilent
Technologies). Chuong trinh nhiét d6 cta 10 cot
dugc cai dat nhu sau: 80 °C (gilt 1 phat), tang
dén 170 °C (20 °C/phut), ting dén 220 °C
(4 °C/phut), dén 270 °C (3 °C/phdt) va ting dén
310 °C (20 °C/phat, gitr 20 phat). Khi helium
dugc st dung lam khi mang véi toc do dong
1,2 mL/phat. Mau duoc bom & ché do khong chia
dong véi thé tich bom miu 1 puL. Nhiét d ctia bo
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phan két néi (interface) va ngudn ion lan luot la
310 °C va 230 °C. Detector MS duoc van hanh ¢
ché do ion hoa va dap electron (EI) véi ning
luong ion hoa 70 eV. Dit lidu phd dugc thu thap &
ché do quan sat chon loc ion (SIM).

2.6. Cong thiec tinh ham luong PAHs

Nong do PAHs (Cn, ng/mL) trong dich chiét
méu duoc xac dinh theo phuong phap ndi chuan
str dung chét chuin dong hanh theo cong thirc
sau: Cn = (An/As — b) x (Cs/a). Trong d6: An va
As la dién tich peak ctia chat phéan tich va chat
dong hanh, Cs 1a ndng d6 cia chat dong hanh
(ng/mL), a va b 1 hé s6 ctia phuong trinh hoi quy.

Ham lugng PAHs trong mau téc va méng
tay (C, ng/g) dugc tinh theo cong thure:

C = Cn x V/ m. Trong d6: Cn 12 nong do
PAHs trong dich chiét (ng/mL), V 1a thé tich
dung dich phan tich (mL) va m la khdi luong
mau (g).

Do thu hdi ciia chét phan tich (Rn%) trong
mAu thém chuén duoc xac dinh bang cong thirc
sau: Rn% = (Ca1 — Co) X 100% / Cpao. Trong do:
Co 12 ham luong trong miu khong thém chuin
(ng/g), Ca1 1a ham lugng do duge trong mau
thém chuan (ng/g) va Cao la muc ham luong
thém chuan ban dau (ng/g).

Do thu hdi ctia chat dong hanh (Rs%) trong
cac mau duoc xac dinh theo cong thtc:

Rs% = (A51 / A|51) X (Aso/ A|so) x 100%.
Trong do: Asi Va Ajs: 1a dién tich peak cua chat
ddng hanh va chit ndi chudn trong dich chiét
mau. Aso Va Aiso 12 dién tich peak cuia chat dong
hanh va chat noi chuin trong dung dich chuan.

3. Két qua va thio luin
3.1. Két qud phan tich dung dich chudn

Dung dich chuin PAHs véi ndng d6 tir 5
dén 500 ng/mL (ndng d6 chat chuan danh dau
ddng vi 100 ng/mL) dugc phén tich trén hé
thdng GC/MS véi cac diéu kién néu & myc 2.6.
Sic do tong ion ciia dung dich chuin PAHs
100 ng/mL cho thiy hau hét cac peak dugc tach
khoi nhau dat dén d6 phan giai duong nén, cac
peak can dbi va chan peak hep (Hinh 1). Céc
ddng phan benzofluoranthenes (BbF, BjF va
BKF) ¢6 thoi gian luu gin nhau va khong tach

dugc hoan toan thanh 3 peak. Pay ciing 1a van
dé gap phai boi cac nghién ctru khac khi st
dung cot tach co6 pha tinh tuong duong 5%
diphenyl 95% dimethyl polysiloxane. Thoi gian
Iuu ctia cac PAHs lan luot 1a: Nap (4,811), Acy
(6,949), Ace (7,257), Flu (8,328), Phe (11,017),
Ant (11,193), Flt (15,812), Pyr (16,815), Chr
(23,476), BaA (23,667), Bb/jF (30,101), BkF
(30,244), BaP (31,625), IP (36,945), DA
(37,113), BP (37,599) phut. Trong do, cip chit
Bb/jF voi thoi gian luu trung nhau dugc dinh
luong ciing nhau dua trén téng dién tich peak.
3.2. Dg thu hoi PAHs trén cét SPE

Silica gel 1a chat hép phu phd bién dugc
dung dé loai bo cac chét can trg trong quy trinh
phan tich PAHs va da duoc dé cap dén trong
phuong phap tiéu chuin Method 610:
Polynuclear Aromatic Hydrocarbon cta Cuc
Bao v¢ Moi truong Hoa Ky (US EPA) [20].
Trong nghién ciru nay, quy trinh lam sach dich
chiét trén cot chiét pha rin SPE chira silica gel
dugc khao sat 4 phan doan véi hé dung moi ria
giai EA/hexane (5:95, v/v). Do thu hdi cua cac
PAHs qua ting phén doan duogc trinh bay trong
Hinh 2. O phén doan F1 (gdm 1 mL dich chiét
va dich trang dng trong hexane) chi chira lugng
nho mot s6 chat nhu Nap (8%), Acy (1%), Phe
(1%), BaP (1%) va BP (1%) cho thay phan 16n
cac PAHs duoc gitlr lai trén cot SPE. Phan doan
nay thuong dugc loai bo vi c6 chira mot ) tap
chat nhu hydrocarbon mach hé gy anh huéng
dén duong nén va tin hiéu chat phan tich.

0 phan doan F2, luong 16n PAHs déu duoc
rira giai bang 3 mL EA/hexane (5:95, v/v) v6i
d6 thu hoi tir 84-99%. Céc phéan doan tiép theo
(F3, F4) chi chira mét lugng nho PAHs dao
dong tir 1% dén 6%. Tir cac diéu kién khao sat
trén, thé tich dung moi ria gidi dugc lya chon
la 3 mL dé tiét kiem dung moi va thoi gian
phan tich mau (bao gdm thoi gian lam sach va
thoi gian c6 dic dich chiét). So vai phuong
phép tiéu chuan US EPA sir dung ky thuat sic
ky cot (10 g silica gel hoat hoa va khoang
100 mL dung moi/cét) thi k§ thuat SPE trong
nghién ctru cta ching t6i ¢6 uu diém dang ké
vé do tién loi va lugng dung moéi dugce st dung
it (khoang hon 10 mL/cot).
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Hinh 2. D6 thu hdi ciia PAHs theo timg phan doan
rira giai trén cot SPE silica gel.

3.3. Pé thu héi PAHs qua bude chiét Iong-long

Trong quy trinh xtr Iy miu, miu méng tay
va toc dugc phan huy trong dung dich kiém
NaOH 1 M sau d6 duoc chiét lai vao dung moi
hiru co. Trong nghién ctru nay ching toi tién
hanh khao sat do thu hoi ciia PAHs véi hai loai
dung méi hexane va DCM. P thu hdi cia cac
PAHs duoc thé hién trong Hinh 3 dao ddng

62-109%

doi voi

dung moi
74-120% voi dung méi DCM. Ca hexane va
DCM déu dap ung dugc yéu cau vé do thu hoi
ctia chét phan tich & mirc ndng do6 ¢& ppb.
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Hinh 3. D6 thu hdi PAHs qua budc chiét 1ong-1ong

v6i dung m6i DCM va hexane.

Nhin chung céc PAHs duoc chiét vao dung
mdi DCM cho hiéu qua tét hon so voi hexane.
Tuy nhién DCM c6 doc tinh cao hon hexane.
Trong qué trinh phan bd 16p hexane ndi lén
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phia trén 16p dung dich kiém nén dé dang thao
tac hat phan dung méi hitu co hon so vdi DCM
bi ling xubng dudi day dng nghiém. Hon nita,
khi st dung dung méi chiét 1a DCM thi qua
trinh loai boé nude c6 trong pha hitu co cling
kho khan hon so voi viéc st dung dung moi
hexane (vi du can luong 16n Na SO, va lam khan
nhiéu 1an méi loai bo duoc hoan toan nudc). Do
vay trong nghién ctu ndy, chung téi su dung
dung moi chiét 12 hexane cho cac thi nghiém
tiép theo.

3.4. Bé thu hoéi ciia PAHs va chat dong hanh

Panh gia do thu hoi cia chit phén tich va
cac chat chuan danh déu dong vi (chat dong
hanh) 1a mot trong nhitng yéu t& khong thé
thiéu trong dam bao chat luong va kiém soat
chat lugng (QA/QC) két qua phén tich. Trong
nghién ciru nay, d6 thu hdi cac chat chuan dong
hanh dao dong tor 56% dén 108% véi thu tu
giam dan lan luot cac chat 1a BP-d12 (108 +
18%), Flt-d10 (102 + 7%), Pyr-d10 (100 * 6%),
Phe-d10 (89 + 7%), BaP-d12 (77 = 5%), Acy-
d8 (75 = 9%) va Nap-d8 (57 + 8%). Theo
phuong phép tiéu chudn Method 625.1:
Base/Neutrals and Acids by GC/MS cua US
EPA thi d6 thu hdi cho phép cua cac chat chuin
ddng hanh 1an luot 1a Nap-d8 (22-192%), Acy-
d8 (33-168%), Phe-d10 (34-168%), Flt-d10
(30-187%), Pyr-d10 (28-196%) va BaP-d12
(32-194%) [21]. Nhu vay, do thu hdi cac chat
ddng hanh trong miu moéng va téc cua nghién
ctru déu nam trong khoang do thu hdi cho phép
quy dinh bdi US EPA.

Do thu hoi cua 16 PAHs trén nén mau
moéng tay va mau téc thém chuidn & mic ndng
d6 20 ng/g dao dong tir 66% dén 112%. Ddi véi
miu moéng tay, do thu hdi ctia cac chat giam
theo thu tu sau: Flu (97%), Ant (93%), Chr
(92%), Phe, BaA (91%), Flt, BP (89%), DA
(86%), Acy (85%), Ace (83%), Nap (82%), IP
(80%), BaP (69%), Bb/jF va BKF (66%). Do
thu hoi ciia PAHs trong miu téc c6 gia tri lan
nhu sau: Nap (112%), Flu (97%), Ant (96%),
Chr (94%), Phe, Pyr, BP (93%), FIt, BaA, DA
(90%), Acy (86%), Ace (84%), IP (79%),
Bb/jF, BaP (67%) va BKF (66%). Do thu hoi

niam trong khoang trén 60% dén dudi 120%
dugc chap nhén rong rai cho yéu cau phéan tich
luwgng vét cac chat hiru co trong moi truong.

3.5. Két qud phdn tich PAHs trong mdu téc

Ham luong tong 16 PAHs (Z16PAHSs)
trong mau toc cta nghién ctru nay la 733 ng/g,
nhin chung twong duong so vadi cac nghién cuu
trude day trén thé gioi. Lin va cs. (2020) di bao
c4o ham luong Z15PAHs trong mau toc clia cac
cong nhén tai khu vuc tai ché rac thai dién tu
(EW), tré em va nguoi lon tai cac khu vuc dan
cu dao dong ¢ Trung Qubc dao dong tir 6,24
dén 692 ng/g [14]. Cac mau toc cliia cong nhan
EW c6 ham lugng PAHs cao nhat (trung binh
194 ng/g), sau d6 la nguoi truong thanh (trung
binh 128 ng/g) va tré em khong thudc khu tai
ché (trung binh 62,5 ng/g). Ham luong PAHSs
trong toc cia cong nhan EW va nguoi truong
thanh (khong thuéc EW) khong co6 su khac biét
dang ké co thé do tiép xuc véi mot sé ngudn
phoi nhiém khac nhu phuong tién giao thong,
khoi thube, cac hoat dong thiéu ddt [14]. Cac
méu téc cua tré em c6 ham luong PAHs thap
hon ¢6 thé do phéan 16n thoi gian & trong nha, it
tiép xuc véi cac hoat dong bén ngoai [14]. Mot
nghién ctru khac tai Trung Quéc ciing da chi ra
rang do tudi c6 anh huong dén su ton tai PAHs
trén toc, mirc ham luong PAHs ting dan theo 3
d6 tudi thanh nién (trung binh 398 + 8 ng/g),
trung nién (trung binh 575 + 180 ng/g) va nguoi
cao tudi (trung binh 1120 + 324 ng/g) [13]. Bén
canh d6, nhitng ngudi hat thudc cling 1a mot
trong nhitng d6i tuong dugc quan tdm trong
nhiéu nghién ctru danh gid mirc d6 phoi nhidm
PAHs ¢ nguoi [13, 22]. Wang va cac cong su
(2019) da bao cao ham lugng PAHs trong cac
miu téc ctia nguoi hit thudc va khong hit
thudc dao dong tir 161 dén 1350 ng/g, nhin
chung tuong duong hodc cao hon so voi nghién
ciru cua chung toi [13]. Ham lugng 16 PAHSs
trong mau toc cua ching t6i nam trong khoang
ham luong dugc bao cao boi mot nghién ciu
truge ddy trén 52 ngudi 16n trong do tudi 16
dén 71 tai Viét Nam (217 dén 1173 ng/g) [23].
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Ham lugng cia timg chat PAHs trong miu
toc cua nghién ctru nay dugc trinh bay trong
Hinh 4. Ti 1€ cta cac PAHs trong ham lugng
tong giam dan theo thi tu sau: Nap (24%) > Pyr
(20%) > Phe (18%) > FIt (17%) > Ant (5%) >
BaA, Chr, Bb/jF (3%) > BP (2%) > Acy, Ace,
Flu, BKF, BaP, IP, DA (khoang 1%). Cac PAHs
¢6 khdi luong phan tir 16n (4-6 vong, HMW, 48%)
c6 ti 1¢ twong duong véi cac PAHs c6 khoi
lugng phan tir nho (2-3 vong, LMW, 52%).
Dic trung tich lily ciia PAHs trong mau toc ciia
nghién ctru nay nhin chung tuong ty voi cac
mau toc tai Trung Qubc v6i cac chat chinh 1a
Nap, Flt, Phe, Ant va Pyr [14]. Wang va cac
cong su (2019) ciing bao cao ham luong PAHs
trong mau toc tai Trung Qudc voéi ti 1& Nap
tuong tdi cao (46%) sau d6 1a Phe (29%) va Flt
(12%), cac hop chit con lai déng gop ti 1é
twrong dbi nho trong ham lwong tong PAHs [13].
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Hinh 4. Ham lugng cia PAHs trong mau téc cua
nghién ctru nay.
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3.5. Két qud phan tich PAHs trong mdu mong tay

Ham luong X16PAHs trong miu moéng tay
c6 gia tri 160 ng/g, thap hon déng ké so véi
mau téc. Ham lugng PAHs do dugc trong mau
mong tay cua chung to1 twong duong so voi cac
mau cia mdt sO nghién clu tai Tmng Qudc
[24-26]. Ma va cac cong su (2021) bao cao ham
lugng X16PAHs trong mau mong tay cia 4
nhom ddi tugng bao gdm cong nhan khu vuc tai
ché rac thai dién tir (EW), cong nhan khong
thuoc khu vuc tai ché rac thai dién to, nguoi
truong thanh va tré em tai khu vuc dan cu [24].
Cic miu cong nhan EW (trung binh 107 ng/g),
cong nhan khong thugc EW (trung binh 90,0 ng/g)
va cu dan trudng thanh (trung binh 93,3 ng/g)

khong c6 sy khac biét dang ké, mic du ham
lugng PAHs cao hon dugc tim thiy trong céc
mau cong nhan EW [24]. Tuy nhién ham lugng
PAHs trong mau méng tay tré em lai cao hon
dang ké (trung binh 509 ng/g) $0 Vo1 nguoi 1on.
Diéu nay c6 thé duoc 1y gidi do tré em thuong
xuyén cham vao cac bé mit ¢ dinh bui dn dén
PAHs trong bui xam nhdp vao moéng tay [25].
Mot nghién ciu khac tai Trung Qudc ciing da
tim thiy ham luong £16PAHs trong mong tay &
mirc trung binh 831 ng/g, cao hon nhiéu lan so
v6i nghién ctru ctia chiing t6i [26].
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Hinh 5. Ham lugng ctia PAHs trong mau mong tay
cua nghién clru nay.

Ham lugng cia timg chiat PAHs trong miu
moéng tay cua nghién clru nay dugc trinh bay
trong Hinh 5. Mot s6 PAHs chiém wu thé 1a
Nap (31%), Phe (26%), Flt (14%), Pyr (13%)
va BaP (5%). Cac hop chat con lai chiém ti 1é
tuong ddi nho (tir 0,2 dén 4%). Bb/jF khong
duoc phat hién trong mau moéng nghién ctu.
Cac HMW-PAHs (37%) chiém ti 1& thap hon
cac LMW-PAHs (63%). Biac trung tich luy cua
PAHs trong mau mong tay ciia chiing toi twong
tur véi bao cdo cua Ma va cac cong su (2021)
v6i cac hop chat chinh 1a Nap, Phe va Flt chiém
62% trong tong s6 PAHs [24]. Diéu nay ciing
dugc chi ra trong mot nghién ciru khac tai
Trung Qudc khi bao cao Nap (50%), Phe (17%)
va Flt (10%) 1a cac hop chét dién hinh [26].

4. Két luan

Pay 14 mot trong nhiing nghién ctru dau tién
tai Vi€t Nam tién hanh phéan tich ham lugng 16
PAHs trong mau méng tay va toc. Quy trinh xtr
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ly mdu tuwong véi cac budc chinh nhu sau:
i) Phan huy mau bang dung dich kiém; ii) Chiét
PAHs vao dung mdi hltu co nhu hexane;
iii) Lam sach dich chiét mau trén cot SPE silica
gel; va iv) Phan tich dinh lugng trén hé thong
GC/MS. Quy trinh xir Iy mau duoc ap dung co
cac uu diém nhu sir dung luong nho dung mai,
hoa chat va cho két qua phan tich dang tin cay.
Su c6 mat cia PAHs da duogc phat hién trong
mau téc va mong tay voi mic ham luong nhin
chung thap hon so vdi cac mau tai Trung Qudc.
Céc nghién ctru tiép theo vé sy phoi nhiém
PAHs trén co thé nguoi tai Viét Nam la rt can
thiét, dic biét & trén dbi twong phoi nhiém nghé
nghiép va tré em.

Lo1i cam on

Nghién clru nay duoc tai trg bdi Quy Phat
trién Khoa hoc va Coéng nghé Qudc gia
(NAFOSTED) trong d& taii ma sb 104.04-
2023.25.
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