Tap chi phan tich Hoa, Ly va Sinh hoc - Tdp 24, S6 44/2019

PHAN TiCH CAC HQP CHAT PAHs TRONG MAU THIT GAC BEP
BANG PHUONG PHAP GC-IDMS SU DUNG PHUONG PHAP CHIET QuEChERs:
CACH TIEP CAN PQ KHONG PAM BAO PO

Pén toa soan 10-04-2019

Lé Minh Thuy, Nguyén Thi Xuyén, Nguyén Quang Trung, Nguyén Tién Pat, Vii Dirc Nam
Trung tam Nghién cieu va Chuyén giao Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Nguyén Lan Anh, Tir Binh Minh, Trin Manh Tri
Khoa Hoa hoc, Truong Pai hoc Khoa hoc ty nhién- Dai hoc Quéc Gia Ha Noi
Nguyén Thi Huwong, Chu Pinh Binh
Vién Ky thuat Hoa hoc, Truong Bai hoc Bach Khoa Ha Noi
Phung Thi Lan Anh
Vién Khoa hoc va Cong nghé Mai triweong, Truwong Dai hoc Bach Khoa Ha Noi

SUMMARY

DETERMINATION OF POLYCYCLIC AROMATIC HYDROCARBON IN
TRADITIONAL SMOKED MEAT BY GC-IDMS USING QUECHERS TECNIQUE:
UNCERTAINTY MEASUREMENT APPROACH

In this work, a gas chromatography system in combination with isotope dilution mass spectrometry
have been introduced for analysis of 16 polycyclic aromatic hydrocarbon (PAHs) priority pollutants in
traditional smoked meat products. Selected PAHs were separated on Agilent DB-5 MS capillary
column (30 m x 0.25 mm x 0.25 um) utilizing with suitable temperature program and helium as carrier
gas. The detection of the selected PAHs and corresponding deuterium labelled internal standard were
based on selected ion monitoring (SIM mode). The target analytes were isolated from real matrix by
using QuEChERs technique for extraction and solid-phase extraction for cleaning up. All of important
parameters of the introduced method e.g. sensitivity, selectivity, limit of detection, limit of
quantification, and so on have been investigated and presented. The linearity ranged from 5 — 2000 ppb
with R> > 0.99. The sensitivity with LOD and LOQ of the developed method were in range from 0.09 to
9.0 ng.g”’ and 0.3 to 30 ng.g”! for phenanthrene to dibenz(a,h)anthracene, respectively. Validation of
the developed method was carried out with spiking experiments due to lack of commercially available
certificated reference materials. In this study, expanded measurement uncertainty was calculated and
implemented according to GUM and ISO 17025 Guidance. The contribution of uncertainty sources was
also investigated. The main distribution of measurement uncertainty was extraction efficiency. Finally,
this validated method was applied for quantitation of PAHs in several real traditional smoked meat
products that collected from local markets and supermarkets in Hanoi and the North of Vietnam
Keywords. PAHs, GC-MS, QuEChERs, smoked meat products, measurement uncertainty

1. GIOI THIEU hodc nhiéu vong thom dinh tryc tiép v6i nhau
Hidrocacbon thom da vong (PAHs) 1a mét ho [1,3,7,8]. PAHs chu yéu dugc hinh thanh tir
cac nhom chat hiru co ki nudc bao gém hai qué trinh d6t chay hodc nhiét phan khong hoan

148



toan cac vat liéu hitu co c6 chira cacbon va
hydro, nhu nhién liéu hoa thach, than, gb va
cac san pham dau mo [3,7,8]. PAHs ciing la
mot trong cac hop chat 6 nhidm hiru co kho
phan huy (POPs) nén mang ddy du cac tinh
chit dic trung ctia nhom nay nhu doc hai, bén
virng trong

moi truong, dé phat tan va c6 kha ning tich tu
sinh hoc cao [4]. PAHs da dugc chiing minh 1a
gdy ra cac tac dong tiéu cuc dén co thé con
ngudi va dong vat nhu di tmg da, hen suyén,
bat thuong vé chirc nang sinh san, mét can
bang ndi tiét 6, rdi loan than kinh, gy dot
bién va co kha ning giy ung thu [4]. Nhan
thdy cac rui ro sirc khoe nghiém trong dbi véi
con ngudi va mdi de doa moi trudng lién quan
dén PAHs, Cuc bao vé mdi truong My
(USEPA) da phan loai mudi sdu PAHs bao
gdém naphthalen (NA), acenaphthylen (ACL),
acenaphthen (ACE), fluoren (FLU),
phenanthren (PH), anthracen (ANT), pyren
(PYR), benz(a)anthracen (BaA), chrysen
(CHR), benzo(b)fuoranthen (BbF), fluoranthen
(FLUO), benzo [k] fluoranthene (BKF),
benzo(a)pyrene (BaP), indeno(1,2,3-cd)pyren
(IcdP), dibenzo(a,h)anthrathen (DahA) va
benzo(g,h,i)perylen (BghiP) vao trong danh
sach cac chat 6 nhi®m uu tién can duoc theo
ddi trong cac ddi twong moi truong [4]. Bén
canh d0, co quan Nghién ciru vé Ung thu Qudc
t¢ (IARC) ciing da khuyén nghi tdm PAHs
(BaP, BaA, BbF, BkF, CHR, IcdP, DahA va
NAP) 1a cic chat giy 6 nhidm loai II ¢6 kha
ning gy ung thu va gy dot bién [4].

Con nguoi ¢6 khd ning phoi nhiém PAHs qua
ba con dudng: thir nhit 1a qua duong ho hap
khi hit phai khoi thude 14 hodc khong khi bi 6
nhiém PAHs, tht hai 12 qua da, sau khi tiép
xUc Vi cac san pham chira PAHs nhu dau mo,
than, g6...va cudi cing 1a thong qua dudng
tiéu hoa sau khi an ubng cic thuc pham co
chira PAHs [9]. Sy hién dién cuia PAHs trong
thuc phdm 1 vin d& dang quan tim diéu do6 doi
hoi phai dugc theo ddi lién tuc. Ché bién thuc
phim (nhu siy kho va x6ng khoi) va nau thyuc
phim & nhiét do cao (nuwdng, rang, chién) la
nhiing nguf‘)n chinh tao ra PAHs [2, 10, 12,
13]. Sy hinh thanh PAHs trong céc thuc pham
x6ng khoi tang tuyén tinh véi su gia ting nhiét
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d6 dbt chay trong khoang 400 dén 1000°C [8].
Viéc phan tich PAHs trong miu thuc phdm
x0ng khoi ching han nhu thit gac bép phai dbi
mat voi ba thach thac 16n do 1a: (i) PAHs trong
mau c6 ham luong vét (nghia 1a & mirc ppb),
(ii) nén mau phirc tap dén dén viéc anh huong
dén tin hiéu cau tir chat phan tich trén sic ki d6
va (iii) sy twong ty vé cdu tric ciing nhu co
nhiéu PAHs la ddng phan cua nhau, mot lan
nita dan dén su khé khin trong van dé& nhan
dang PAHs [1]. Quy trinh x&r 1y miu can dam
béo loai bo cac chit anh hudng va lam giau cac
chu tir quan tdm trén thiét bi phan tich. Quy
trinh xir 1i mau s& bao gdm cic budc: chiét
mau, lam sach va lam giau sau d6 cac PAHs sé&
duogc dinh tinh va dinh lugng trén thiét bi phéan
tich thich hop. Trong nghién ctru nay, phuong
phap chiét QUEChERs véi cac wu diém vuot
troi s& dugc ap dung dé thay thé cho céac
phuong phéap chiét truyén thong. Mot trong
nhiing trd ngai chinh trong viéc xac dinh PAHs
trong thit xong khéi 1a ham lugng chit béo cao
(vi du: lipit, triglyxerid va axit béo) s€ duoc
khic phuc bé‘mg cach st dung cot lam sach
silicagel tim axit sufuric ddc va cac PAHs s&
dugc phén tich trén thiét bi sic ki khi ghép ndi
detector khbi phd (GC-MS) [11]. Ciing trong
nghién ctru nay, nham dam bao va kiém soat
chat luong phan tich, ching t6i tién hanh tinh
toan cac ndi dung lién quan t6i d§ khong dam
bao do, danh gi anh hudng ciia cac ngudn dan
tGi sai s6 phan tich...dva trén tai liéu hudng
dan ISO 17025 va GUM.

2. THUC NGHIEM

2.1. Chit chuin va héa chit

Chéat chuan: chuan hén hop QTM PAH Mix
bao gdém naphthalen (NA), acenaphthylen
(ACL), acenaphthen (ACE), fluoren (FLU),
phenanthren (PH), anthracen (ANT), pyren
(PYR), benz(a)anthracen (BaA), chrysen
(CHR), benzo(b)fuoranthen (BbF), fluoranthen
(FLUO), benzo(a)pyrene (BaP), indeno(1,2,3-
cd)pyren  (IcdP),  dibenzo(a,h)anthrathen
(DahA) va benzo(g,h,i)perylen (BghiP) ndng
d6 2000 pg/mL vé6i do tinh khiét >99,1 % cua
hing Sigma — Aldrich, My. Chit néi chuin
Internal Standards Mix 33 bao gdom 1,4-
dichlobenzen-ds, naphthalen-ds, acenaphthen-
dio, phenanthren-dio, chrysen-d;» va perylen-



di2 ¢6 ndéng d6 2000 pg/mL véi do tinh khiét
>99,2 % cia hing LGC, Puc. Chéat chuin
CRM (TCL Polynuclear Aromatic
Hydrocacbons Mix) cé d6 tinh khiét >95,9 %
cua hang Supelco, My.
Dung moi: n-hexan, axeton, metanol vdi do
tinh khiét sic ky, cua hing Merck, Puc va
diclometan d0 tinh khiét sic ky cua hing
Fisher Scientific, Anh. Céc héa chit khac bao
gom: Na,SO, khan dang tinh khiét phan tich,
silicagel (0,063 — 0,200 mm) va axit sunfuric
(98%) déu cua hing Merck, Pic. Mubi
Na,S04 va silicagel duge nung & 400°C trong 3
gio. Ong QUEChERs (4 g MgSOs, 1 g NaCl, 1
g Na3C6H507 va 0,5 g Na2C6H6O7, 50 mL) cua
hang Thermo, M¥.
2.2. Thiét bi
PAHs duoc phan tich trén thiét bi sic ki khi
(Agilent 6890N) két ndi voi detector khdi phd
(Agilent 5973) cua hang Agilent Technologies
(My). Cac diéu kién phan tich PAHs bang
phuong phap GC-MS dugc chi ra trong Bang 1.
Bdng 1: Céc diéu kién phan tich PAHs bang
phuwong phap GC-MS

Diéu kién Thong sb

Khi mang Heli

Téc d6 khi mang 1 mL/phut

Thé tich bom mau 1 uL

Cot tach DB-5MS, 30 m x 0.25

mm i.d x 0.25 um
Chuong trinh nhiét do Bit dau tir 40°C (giir 1
cho cot phut), ting d&én 200°C

(téc o tang 25°C/phut),

tiép tuc tang dén 310°C

(téc do tang 8°C/phut,
gitr 3 phut).

Nhiét do cong bom  280°C

méu

Nhiét do transferline  300°C

Nhiét 6 ngudn ion  280°C

hoa

Nang lugng ion héa  70eV

Ché do SIM

2.3. Thu thép, xir Iy so' bd va bao quian miu

Céac mau thit gac bép duoc thu mua tai mot sb
chg dia phuong tai Son La, Sa Pa va cac cua
hang am thuc Tay Bic tai Ha Noi. Mau mua vé
dugc mi hoa, ddng nhit bang may xay, dong
kh r6i nghién min, mau dugc giit trong tui PE

150

dugc boc bén ngoai 16p gidy nhom va bao quan
& -20°C d@¢é tranh bién doi sinh hoc cho dén khi
phan tich. Haim luong nuéc trong mau dugc
xac dinh dya vao sy chénh léch khdi luong
trude va sau khi dong kho.

2.4. Phwong phap phén tich

Chiét QuEChERs: khoang 2 g mau thit gac
bép di dong kho va nghién min cing 10 mL
nuée deion duge chuyén vao 6ng QuEChERs
50 mL va ldc déu. Thém 200 ng hdn hop chuit
chuin danh du dong vi va cho hdn hop can
bang tai nhiét do phong trong 20 phut. Chiét
mAu bang 10 mL hdn hop dung méi n-hexane :
axeton (1/1, v/v), tach pha bang k¥ thuat li tm.
Dich chiét dugc ¢6 dudi dung méi dudi dong
khi nito va dugc dbi dung moéi n-hexan.

Lam sach: Cot chiét pha ran (500 mg SiO,, 500
mg H>SOs : SiO; (1/4, w/w), 500 mg H>SOy4 :
Si0;, (2/5, w/w) va 1 g NaxSO4 khan) dugc hoat
hoa bang 10 mL - hexane va 10 mL metanol.
Dich chiét mau duoc chuyén 1én c6t SPE va duoc
rira giai bang 20 mL n- hexane: DCM (1/1, v/v).
bbi dung moi n-hexan va c6 dac dich chiét dudi
dong khi nito vé chinh xac 1 mL.

Phdn tich sdc ki va xir Iy két qua: 1 pL mau
dugc bom vao hé théng GC-MS trong diéu
kién t6i vu. Phan mém MassHunter phién ban
6.0 duoc st dung dé chuyén doi, xur 1y s6 licu
va dinh lugng trong phuong phap.

2.5. b9 khong dam bam do

Trong nghién ctu nay do khong dam cua
phuong phap phan tich PAH bang GC-IDMS
dugc tinh toan va biéu didn. Po khong dam
bao do dwgc dinh nghia 14 tong tit ca cac sai sb
thanh phan dong gop t6i két qua phan tich cudi
cting va duoc tinh theo phuong phép lan truyén
sai s6. Nong do cua PAH trong mau thit gac
bép ban dau duoc tinh theo ham toan hoc sau

k

c (@) _ Rs - Eo . chﬁi(ml-}l . Rchét phan tich .
g B, Myl g)

Trong d6: C nong do cua PAH trong mau thit,
tinh theo ng/g hay pg / kg, Rs 1a tin hi¢u phan
tich cia chat can phan tich, chinh 1a ti s dién tich

Rmﬁichuén

clia chét phén tich chia cho di¢n tich cua chét noi
chudn, Bo va BI 13 hé sé goc va hing sb cit truc
tung trong phuong trinh hdi qui biéu din su phu
thuoc cua dién tich pic vao ndng do chit phan
tich (don vi ndng do 1a ng/mL), Ve 1a thé tich



mau cubi ciing phan tich bang GCMS, don vi 1a
mL, mui, 14 khdi luong mau thit gac bép liy dé
phan tich sau khi d3@ dong kho, don vi la g, Reni
ohan tich 13 hidu xudt thu hoi cua chat phan tich, Ry
chuin 12 hiéu suét thu hdi ctia chit ndi chuan va k la
hé s6 mét nude cia mau thit gac bép, tinh theo
khdi lwong miu trude va sau khi dong kho. N6
chinh 1a ti s6 khdi lugng sau chia cho khdi lugng
trude khi dong kho. DY khong dam bao do md
rong duoc tinh bang d6 khong dam bao do nhan
voi hé s6 phu (thuong 1ay hé sé phu k=2). Trong
nghién ctru nay d6 khong dam bao do dugc tinh
bang Microsoft office Excel 2018 va so sanh voi
phan mém chuyén dung GUM Workbench Pro
(Metrodata, Ptic). Sy dong gop cia cac ngudn sai
s6 t6i do khong dam bao do mé rong dugce tinh
toan va biéu dién theo dd thi phéan bd.

3. KET QUA VA THAO LUAN

3.1. Sic @0 tach cac PAHs trén hé thong
GC-MS

Véi diéu kién tach sic ki va phan tich bang
detector khéi phd di tdi wu va dugc dua ra
trong Bang 1, chung toi tién hanh phén tich cac
dung dich chuan PAHs. Sic d6 tach cac PAHs
trén thiét bi GC- MS dugc dua ra trong Hinh 1.
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Hinh 1: Sdc dé tach cac PAHs trén GC-MS,
nong dg cdc chdt la 500 ng/mL. Tén cdc chat

phan tich dwoc chi ra trén sdc do.

Tir sic d6 nay ching ta thiy céc pic tach khoi
nhau déu dat dén do phan giai duong nén, cac
pic thu duogc sdc nét, khong c6 hién tugng kéo
duoi.

3.2. Puong chuin va khoang tuyén tinh
Puong chuin cia cic PAHs dugc xdy dung
dya trén sy phu thudc gitra ti s6 dién tich pic
cia chit phan tich va chat chuin danh dau
ddng vi so v6i nong d6 cua chit phan tich.
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Néng dd céac chat phéan tich duogc chuén bij tir 5
dén 2000 ng/mL, ndng d6 chit chuan danh du
ddng vi trong cac dung dich chudn 1a 200
ng/mL. Hé s hdi quy tuyén tinh (R?) ctia cac
phuong trinh dudng chudn déu dat 16n hon
0,99. Diéu nay minh chirg ring su trong quan
giita ndng do chét phan tich va tin hidu do 1a
rét tot.
3.3. Gi6i han phat hién (MDL) va giéi han
dinh lwgng (MQL) ciia phwong phap
Gi6i han phat hién (LOD) cua thiét bi GC-MS
ddi véi tung PAHs dugc xac dinh theo ty 1€ tin
hidu/nhiéu (S/N = 3 véi S 1a chiéu cao pic chat
phan tich va N 14 tin hiéu nhiéu trén dudng
nén) cua dung dich chuin c6 ndng do thip nhat
5 ng/mL. Giéi han dinh luong (LOQ) ciia thiét
bi dugc xac dinh: LOQ = 3 x LOD. Tu cac gia
tri LOD va LOQ s€ xac dinh duogc gia tri MDL
va MQL cho phuong phéap phan tich dya trén
khéi lugng mau kho phan tich (m = 2 g), thé
tich dich chiét co déc trude khi bom mau (V =
1,0 mL) va luong nudc trong 1 gam mau udt
(H = 0,4). Gia tri MDL va MQL cua phuong
phap xac dinh PAHs trong mau thit gac bép
dugc dua ra trong bang 2. Gidi han phat hién
ctia phuong phap niam trong khoang tir 0,09
dén 9,0 ng/g trong lugt uét, giGi han dinh
luong cua phuong phap nam trong khoang 0,3
dén 30 ng/g trong luong uét.
Bang 2: Gioi han phat hién (MDL) va gioi han
dinh luong (MQL) cia phuong phap

Chat MDL (ng/g)  MQL (ng/g)
NA 0.15 0.50
ACL 0.21 0.70
ACE 0.11 0.38
FLU 0.18 0.60
PH 0.09 0.30
ANT 0.23 0.78
FLUO 0.20 0.65
PYR 0.17 0.58
BaA 0.23 0.75
CHR 0.45 1.50
BbF 1.95 6.50
BaP 4.08 13.60
IcdP 2.00 6.67
DahA 9.00 30.00
BghiP 0.90 3.00




3.4. Ham lwong PAHs trong miu thit gic
bép
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Hinh 2: Sdac d6 TIC ciia PAHs trong madu thit
trdu gdc bép Son La do bang GC-MS

Ap dung quy trinh va cic théng s6 phan tich da
duoc ti vu trong muyc 2 ddi véi 4 mau thit gac
bép, thit xong khoi thu thap tai dia ban Sapa
(Lao Cai), tinh Son La, tai cac siéu thi trén dia
ban Ha Noi thu dugc két qua phan tich trong
Bang 3.

Bdng 3: Két qud phdn tich PAHs trong mdu

thuc (ng/g)

pAfs Thit trau Thittrau Ucga  Thitlgn
Sapa  Son La xdng khéi Son La
NA 63.3 55.68 157.07 53.10
ACL KPH KPH KPH KPH
ACE KPH KPH 9.28 KPH
FLU 4.44 5.27 5.84 3.49
PH 148 195 15.10 242
ANT 49.4 54.2 434 67.6
BkF 83.1 104 8.38 125
PYR 78.9 147 8.68 101
BaA 29.0 54.8 3.44 25.2
CHR 31.8 36.2 6.29 19.4
BbF 228 192 KPH 173
BaP 276 585 29.60 984
IedP KPH KPH 116.00 KPH
DahA 3838 2897 244.00 2058
BghiP 147 186 12.40 KPH

Tir Bang 3, ¢6 thé nhéan thdy hau hét cac PAHs
déu dugc phat hién trong cac mau thu thap
dugce, trr Acenaphthylene (ACL). Ngoai ra
acenaphthene (ACE), indeno(1,2,3-cd)pyren
(IcdP), Benzo(g,h,i)-perylene (BghiP) dugc
tim thdy trong 25% - 75% sb lwong miu thuc
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tich.
(DahA) duogc phat hién cao nhét voi néng do
lan luot 13 3838 ng/g, 2897 ng/g, 244 ng/g,
2058 ng/g trong cac mau thit triu gic bép

dem phan Dibenz(a,,h)-anthrecene

Sapa, trau gic bép Son La, trc ga xong khéi va
lon gac bép Son La. Pang chu ¥, trong 4 hop
chit da dwoc Uy ban Chau Au liét vao danh
sach nhimng chat c6 nguy co gy bénh ung thu
nam 2012 gdm benzo(a)-anthracene (BaA),
benzo(b)-fluoranthene (BbF), chrysene (CHR)
va benzo(a)-pyrene (BaP) thi BaP ¢6 ham
lugng cao thir 2 trong % loai mau dem phan
tich, cac gia tri ndy cao gip hang trim lan
ngudng giéi han ma Uy ban Chau Au ban hanh
(2 ng/g). C6 thé thay, & Viét Nam, nhom hop
chat nay chwa dugc kiém soat nghiém ngit nén
ham lugng phan tich dugce & mic rit cao so vé6i
cac nghién ctru & Chau Au.

Trong nghién cliru nay, do khong dam bao do
mé rong cua phép phan tich ciing duogc tinh
toan dua trén tai liéu hudéng dan ISO 17025 va
GUM bang phan mém Microsoft office excel
phién ban 2018 st dung bang tinh Kragten.
Theo cong thirc dd néu & muc 2.5, cac ngudn
chinh dn t&i sai sb ctia phép phén tich c¢6 thé
phan thanh 3 nhém chinh, bao gém sai s tir
thiét bi phan tich GC-MS (R: 14 tin hiéu cua
chat phan tich, By, B, 1an lugt 14 hé sb goc va
hing s6 cit truc tung trong phuong trinh hdi
quy); sai s tir cac dung cu phén tich nhu cén,
dng dong, micropipet, dispenser... ki hiéu la
Mumdu, Veusi, K 12 hang s6 mat nudc tinh dya trén
d6 khong dam bao cua can phan tich; va sai sb
trong qué trinh xtr 1y miu (hiéu sudt thu hdi
ctia chét phan tich Rys va cua chit ndi chuin
Ris). Sau khi tinh toan d§ khong dam bao thanh
phin theo phuong phap Kragten, d6 khong
dam bao do tong hop u dugce tinh bang cin béac
hai ctia tong cac binh phuong cac do khong
dam bao thanh phan va d¢ khong dam bao do
méd rong U = 2*u véi 2 1a gia tri lam tron tra
ctru theo tiéu chuin student’s test & do tin cay
95%. Do mau thit c6 thé kiém soat duoc khdi
luong miu ban dau dem phan tich nén c6 thé
tinh toan duwoc d9 khong dam bao cua cac
ngudn dan t6i sai s6. Mau thit trau gac bép thu
thap tai chg Sapa (Lao Cai) dugc 1am lap lai 3



1an va lua chon dé tinh do khong dam bao do. chit duogc phéat hién véi ham lugng cao nhu
bo khong dao bao do md rong cua cac PAHs DahA, BaP, BghiP ciing duoc biéu dién ¢ Hinh
trong nén miu nay dugc néu tai Bang 4. Sy 3.

phan bd cac thanh phan dan t6i sai s6 cia 3

Bdng 4: Pé khéng diam bdo do tong hop ciia cic PAHs trong mdu thit trau gdc bép
thu thdp tai cho Sapa

U (ng/g) o CtU
PAHs C (ng/g) (k=2) RU (%) (ng/g)
NA 63.3 23.3 36.8 63.3+£233
ACL KPH KPH
ACE KPH KPH
FLU 4.44 6.32 142 444 +6.32
PH 148 69.4 46.8 148 £ 69.4
ANT 494 28.5 57.7 49.4+ 28,5
BKF 83.1 49.6 59.7 83.1+£49.6
PYR 78.9 259 32.8 78.9+25.9
BaA 29 8.18 28.2 29.0£8.18
CHR 31.8 16.4 51.6 31.8+16.4
BbF 228 173 75.9 228 £ 173
BaP 276 232 83.9 276 +232
IcdP KPH KPH
DahA 3838 2519 65.6 3838 + 2519
BghiP 147 31.8 21.5 147 £31.8

Tir s6 liéu Bang 4 c6 thé thiy, do khong dam

béo c6 su chénh 1éch rat 16n giita cac hop chat BghiP | ooRs

PAHs khic nhau. Trong khi FLU, BaA c6 9SO
khoang két qua chénh léch nhé (< 10 ng/g), MOaRb1
thip hon khoang 10 lan, hodc 1én t6i hang trim B %V cuoi
lan (DahA) so v6i gia tri khong dam bao cua 16.8 am i
cac chat c6 do khong dam bao cua két qua 65.4 WK
phan tich nam & nhom cao (> 100 ng/g). ®%RNS
R IS
o %Rs
BaP DahA o %Rs
H%Rb0O .
®%RbO
M%Rb1 -
344 37.5 H%Rb1
: %V cubi
M %V cudi
M %m mau =
@ %m mau
M %k
M %k
% R NS
H% R NS
H%R IS _
B %R IS

Hinh 3: Si phdn b6 dé khéng dam bdo cdac
thanh phan dan téi sai s6 phan tich BaP, DahA
va BghiP trong mdu thit trdu gdc bép thu thip

tai Sapa
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Hinh 3 cho théy sai sb gy ra tur thiét bi do, cu
thé 1a tin hiéu phan tich cac chit (Ry) ludn
chiém ti trong 16n. Gia tri d6 khong dam bao
tuong ddi 1én téi 65.4% khi phan tich BghiP.
Dbi nguoge voi didu nay, sai sb bit ngudn tir
cac dung cu thi nghiém nhu can phéan tich,
micropipet, dispenser...chiém ti 1& rat nho,
khong dang ké. Ciing qua Hinh 3, khi phén tich
BaP va DahA trong cac mau thit trdu gac bép
mua tai chg Sapa, anh huong tir qua trinh xtr 1y
mau (gdm Rxs va Ris) 13 16n nhét, chiém lan
luot khoang 95% va 96% tuong ung voi BaP
va DahA. Nguoc lai, sai ) trong qua trinh xw
ly mau chi chiém khoang 32% khi phan tich
BghiP trong méu thit nay. Tir sy phan bb ti 18
cac ngudn dan t6i sai sd, cac nghién ctru tiép
theo s& dugc tién hanh dé t6i wu hon nita két
qua phan tich ham lugng PAHs trong cac mau
thit hun khoéi, thit gac bép, giam thiéu téi da
anh huong ciia cac ngudn gay sai s6 nhu t6i wu
thong sd phan tich thiét bi GC-MS, thay doi ti
1¢ dung méi chiét, 1am sach... trong qué trinh
xtr ly mau.

4. KET LUAN

Nghién ctru nay da ap dung thanh cong quy
trinh phan tich lugng vét PAHs trong mau thit
gac bép bang phuong phap GC —-MS. Quy trinh
phan tich s& bao gdm cac budc: chiét
QuEChERs mau véi hon hgp axeton : n-hexan
(1/1, v/v), 1am sach dich chiét bang cot chiét
pha rin silicagel tam axit sufuric dic. Ham
luong PAHs trong mau duoc dinh lugng bang
GC-IDMS. Gidi han dinh lugng cia phuong
phap nim trong khoang 0,3 dén 30 ng/g trong
luong uoét.

Ciing trong nghién ctru nay, d¢ khong dam bao
do va phan bd cua cac ngudn dn t6i sai sé cua
phép phén tich dya theo ISO 17025 va hudng
din GUM da duoc tinh toan. Pay la tién dé
cho céc nghién ciru tiép theo téi wru hon nita
phuong phap phan tich PAHs trong cic mau
thit gac bép, thit hun khoi dé thu dugc két qua
tin cdy thoa min yéu cdu ngay cang cao cua
phan tich luong vét.
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