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TOM TAT

Bang hé théng sac ky khi 7890 A véi cét tach HP-5MS (5% phenyl metyl polysiloxan,
dai 30m, dwong kinh trong 0,25mm, bé day 16p pha finh 0,25um), detector cong két dién tir
U-ECD, khi mang Ny, chiing t6i da tim dwoc cac diéu kién tién hanh sac ky va quy trinh
chudn bi mdu thich hop dé xdc dinh dong thoi cac hoa chdt bdo vé thuec vdt co clo (a-HCH,
P-HCH, »HCH, p,p’-DDE, o,p’-DDT va p,p’-DDT) va polyclo biphenyl (PCB 28, 52, 101,
118, 138, 153 va 180) trong mau Sita nguoi. Phirong phdp dat dwoc dé 1ap lai tét (RSD: 0,2
—7,9%), gidi han phat hién thap (LOD: 0,01 — 0,06 ppb) va da khang dinh dé diing qua do

thu hoi (Rev: 80 — 146%).

Tar khoa: DDT, HCH, PCB, sita nguoi

1. Mé dau

Cac hoa chat bao vé thuc vat co clo
(OCPs: Organochlorine Pesticides), polyclo
biphenyl (PCBs: Polychlorinated Biphe-
nyls)... 1a cac chat 6 nhidm hiru co c6 tinh
doc hai cao, khé phan huy sinh hoc, tich
lity trong md md... nén tac dong c6 hai doi
véi sac khoé cia con nguoi, da dang sinh
hoc va méi truong song. Nhiéu két qua
nghién ctru da chi ra sy lién quan cua cac
hop chat nay téi kha nang gay ra cac bénh
vé gen, sinh san, than kinh, mién dich, ung
thu... d6i v&i mot s loai ca, chim va dong
vat c6 vu.

Sita ngudi la loai mau c6 moi trudng
mau kha phuc tap nén doi hoi quy trinh xu
ly mau qua nhiéu giai doan dé tach cac chat
phan tich va loai bé cac chat can tro trudc
khi dinh luwong. Phuong phap sic ky khi
(GC) két hop véi detector khbi phd (MS)
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hoic detector cong két dién tir (ECD)
thuong duoc str dung dé dinh tinh va dinh
lugng cac hda chat bao vé thuc vat co lo va
polyclo biphenyl.

Bai viét nay trinh bay két qua nghién
ctru phurong phap xac dinh cac hoa chat bao
vé thuc vat co clo nhom DDT (p,p’-DDE;
0,p’-DDT; p,p’-DDT), nhém HCH (a-
HCH, B-HCH, y-HCH) va nhém PCB (PCB
28, 52, 101, 118, 138, 153, 180) trong sira
ngudi bang phuong phap sac ky khi.

2. Thuc nghiém

2.1. Thiét bj va hoa chdt

— Thiét bi: hé thdng sic ky khi 7890 A
két hop hé théng bom mau tu dong 7683B
(Agilent, M), thiét bi c¢6 quay chan khdng
(Buchi, Nhat), thiét bi dudi dung moi
(Eyela, Nhat), may ly tdm lanh (Hettich
Zentrifugen, Puc), hé chiét Soxhlet
(Barnstead, M¥), hé chung cit phan doan
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(Sigma-Aldrich, M$), cot chiét pha ran
diatomit va florisil.

— Hoa chdt: cac chat géc nhém HCH:
o-HCH, B-HCH, y-HCH, nhém DDT: p,p’-
DDE; o,p’-DDT; p,p’-DDT (Accustandard,
M) va chuan hdn hop PCB "Mix 3" 1 ppm
gom 7 PCB: 28, 52, 101, 118, 138, 153,
180 (Dr. Ehrenstorger, Duc). n-hexan,
dietyl ete, axeton loai tinh khiét phan tich
(Trung Qudc), dugc cat lai trén cot cat phan
doan cao 0,8 m va kiém tra bang GC-uECD
dé d¢am bao khdng chira cac DDT, HCH va
PCB. Florisil 30 - 60 mesh (Sigma -
Aldrich, My) duoc hoat héa & 130°C trong
12 + 1 gio, Na;SO4 (Merck, Buc) dugc
hoat héa & 450°C trong 4 gio.

2.2. Phwong phap nghién curu

— Ldy mdu: cac mau sira nguoi (5 mau)
phuc vu nghién ctu dugc lay tir cac ba me
sinh sdng & xa Thiy Duong, thanh phé Hué
bang cac dung cu chuyén ding. M&i mau
ldy 30 — 40 mL, dung trong chai thuy tinh
day kin, gitr lanh & 4°C ngay sau khi l4y.
Mau mang vé phong thi nghiém duoc bao
quan & -20°C cho dén khi phan tich.

— Phwrong phdp sdc ky khi (GC): cac
DDT, HCH va PCB dugc xac dinh (dinh
tinh va dinh luwong) bang hé thong sic ky
khi 7890 A véi detector cong két dién tir
MECD, c6t mao quan HP-5 MS (30 m x
0,25 mm x 0,25 pum), dung N lam khi
mang va khi phu trg. Cac chat duoc dinh
tinh dua vao thoi gian Iuu va dinh lugng
dwa vao dién tich peak bang phuong phap
duong chuan.

— Phuong phap danh gia do tin cay: do
lap lai cia phuong phap phan tich duogc
danh gia thong qua dd léch chuan twong doi
(RSD), d6 ding duoc danh gia qua do thu
hoi (Rev) khi phan tich mau thyc té c6
thém chuan. Gigi han phat hién (LOD) va
gioi han dinh luong (LOQ) cua phuong
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phap phan tich dwoc xac dinh bang cach
phan tich 13p lai miu chuan va tinh toan
qua d6 léch chuén (S).

3. Két qua va thao luan

3.1. Khdo sat va lwa chon diéu kién tién
hanh sdc ky

Tién hanh phan tich GC-HECD hdn
hop chuan cac DDT, HCH va PCB ndng d6
10 ppb mdi chét theo cac diéu kién sic ky
d3 cong bd cua cac tac gia (bang 1). Sau d6
dua trén sy phéan tach peak, do lon céc tin
hiéu va thoi gian hoan thanh phép phan tich
dé lya chon diéu kién sac ky phu hop.

Khi phan tich véi cac diéu kién sic ky
cha CAC tac gia néu trén, sic d6 thu duogc cd
su phén tach peak tot, khéng cd hién tuong
chong peak. Tuy nhién, theo cac diéu kién
cua Agus Sudaryanto va cs, Ennnaceur va cs,
mac du sic do thu duoc cd su phan giai peak
t6t nhung tin hiéu peak (chiéu cao va dién
tich) ciia cac chat thap hon khi phan tich theo
cac diéu kién cua céc tac gia khac, hon nira
thoi gian phén tich lai qua dai (84 va 86
phut). Khi phan tich theo diéu kién cua
Annika Smeds va cs, mac du thoi gian phén
tich ngan, tin hiéu peak cao nhung d6 phan
giai peak gitta p-HCH va y-HCH; PCB 118,
p,p’-DDT va PCB 138 khong tét nén s& gay
kho khan khi tién hanh phan tich mau thuc té
- dic biét 1a mau sita nguoi c6 moi trudng
mau kha phtc tap. Theo cac didu kién cua
Ulla Raab va cs, do phan giai peak cua cac
chat t6t hon so voi diéu kién cua Annika
Smeds va cs, tin hiéu peak cao hon so voi
Ennnaceur va cs, Agus Sudaryanto va cs ma
thoi gian phan tich khéng qua dai (45,5 phut).
Nhu vay, véi muc tiéu lra chon cac diéu kién
tién hanh sic ky sao cho ting duoc do nhay
cua phuong phap, giam thoi gian phan tich. ..
ma van cho két qua tin cay, ching t6i chon
diéu kién tién hanh sic ky theo Ulla Raab va
cs dé tién hanh cac nghién cuau tiép theo.
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Bdng 1. Cdc diéu kién sac ky phan tich cac DDT, HCH va PCB bang GC-UECD

Nhiét do Nhiét do Chwong trinh nhiét do 10
Tac gia detector buongbom  Téc dotang Nhiétdo dat  Thoigian  Téng thoi
(C) mau ('C)  nhiét (°C/phat)  t6i (°C) gi®* (phat)  gian (phat)
- 90 2
30 150 0
Ulla Raab va cs [9] 300 285 445
3 204 3
8 280 10
Annika Smeds - 130 2
\ 300 260 27
va cs [3] 6 280
Agus Sudaryant ) 60 !
gus sudaryanto 280 260 20 160 10 86
va cs [2]
2 260 20
- 50 2
Ennnaceur va cs [4] 300 250 5 160 0 84
2 260 10

Cdc diéu kién khdac dwoc ¢é dinh: téc dé dong pha dong: 1,5 mL/pht; toc do dong khi bé trom 5 mL/ph(t, the
tich mdu bom: 1,0 uL, kiéu bom mau: khéng chia dong
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Sdc dé céc DDT, HCH va PCB phdn tich theo cdc diéu kién cua Ulla Raab va cs

3.2. Khao sat va lya chon quy trinh
chudn bi mdu

Sita nguodi c6 moi trudng mau phuc
tap, dé phan tich chinh xéac can c6 quy trinh
xt ly mau thich hop dam bao khéng mat
chat phén tich, ddng thoi loai bo dugc cac
chat can tré trude khi tién hanh dinh luong.
Dua trén cac cong trinh da cong b cia cac
tac gia trén thé gioi, chung to6i dé& xuét 2
quy trinh chuan bi mau dé xac dinh céc
DDT, HCH va PCB nhu sau:
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— Quy trinh 1: Cho ~10 g sita hap thy
I&n cot diatomit (diatomit da lam sach duoc
nhdi khd 18n cot thiy tinh duong kinh 2 cm).
Rua giai chat phan tich ra khoi cot bang 200
mL dietyl ete voi toe do raa giai 1 mL/pht.
Dich chiét thu dugc dem co quay chan
khong dén kho va dinh mtc dén 8,0 mL
bang n-hexan. Ly 2,0 mL dich chiét dé xac
dinh ham luong lipid 6,0mL con lai duoc
lam sach qua cot chiét pha ran chia 2 g
florisil. Rira giai chat phan tich ra khoi cot
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florisil bang 40 mL n-hexan véi toc d6 1
mL/phat. Dich rira giai duoc co dudi bang
khi N, vé khoang 5 mL rdi xu ly bang
H,SO4 dam dic dé loai lipid. Dich rira giai
sau khi xir 1y axit duoc rira sach bang nudc
cét va ¢ giam thé tich vé 1,0 mL bang dong
khi N, 1am khan bang Na,SO, va bom vao
hé théng GC-pECD.

— Quy trinh 2: Cho ~10 g sita vao éng ly
tam, tién hanh ly tdm véi téc d6 3000
vong/phut trong 90 phut va & 5°C dé tach ldy
I6p chit béo. Lam khd 16p chit béo bang
Na,SO, khan. Cho phan chat béo da duoc
lam kho vao bao chiét va tién hanh chiét voi
200 mL hén hop dung méi n-hexan va dietyl
ete (ty 1& 1:3) trong 7 gio bang k¥ thuat chiét
Soxhlet. Dich chiét sau d6 dugc cd quay chan
khong dén kho va dinh mirc dén 8,0 mL bang
n-hexan. Cac budc tiép theo tién hanh twong
tu nhu & quy trinh 1.

Dbi voi mbi quy trinh, ching toi tién
hanh 2 thi nghiém song song trén cung mot
mau: 01 thi nghiém trén mau sira khdng thém
chuan va 01 thi nghiém trén mau sira ¢ thém
chuan hdn hop cac DDT, HCH va PCB
(thém 100 uL dung dich chuan hdn hop 100
ppb mdi chat). Po thu hdi 13 co s¢ dé lra
chon quy trinh chuan bi mau (bang 2).

Bdng 2. D¢ thu hai véi hai quy trinh chuan bj
mau khac nhau

Do thu héi (%)

Tén chéat

Quy trinh 1 Quy trinh 2

o-HCH 89 65
-HCH 132 299
y-HCH 108 132
p.p'-DDE 80 204
0,p'-DDT 88 35
p,p-DDT 127 122
PCB 28 146 -10
PCB 52 115 2

PCB 101 137 0

PCB 118 83 0

PCB 138 138 11
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PCB 153
PCB 180
Két qua & bang 2 cho thdy quy trinh 1
c6 d6 thu hdi cac chat phan tich cao (80 -
146%), sic d6 thu dugc co duong nén thap.
Dbi v6i quy trinh 2, d6 thu hoi rat thap:
8/13 chat c6 do thu hoi < 50%, p-HCH va
p,p-DDE c¢6 do thu hdi > 200%. Nhur vay,
quy trinh 1 duoc lya chon dé chuan bj mau
phéan tich cac DDT, HCH va PCB trong
MAuU Sita nguoi.

3.3. Panh gia do tin cdy cua phuwong
phap phan tich

Vi nhimg diéu kién tién hanh sic ky da
chon, chling t6i tién hanh d4nh gia do tin cay
cia phuong phap phan tich thong qua cac
yéu to: do 1ap lai, 4o dung, gidi han phat hién
(LOD) va gidi han dinh luong (LOQ).

— Do lap lai: tién hanh do lap lai 3 lan
dung dich chuan hén hop cac DDT, HCH
va PCB & 2 muc nong do 5 ppb va 50 ppb
mdi chat. Két qua & bang 3 cho thay: p,p’-
DDT va p,p’-DDE c¢6 d6 lap lai kém nhit &
ca 2 mic nong do 5 va 50 ppb, — céc chat
con lai cho do lap lai tét. So sanh véi do
léch chuan tuong d6i tdi da cho phép trong
noi bo phong thi nghiém tinh theo ham
Horwitz: RSDTN = % RHHSDHorwitz =
1 2(1-0,5 IgC)HH = % 2(1-0,5 1g5/109) =
17,8% (& 5 ppb) = % 2(1-0,5 1g50/109) =
12,6% (¢ 50 ppb), cho thdy do6 lap lai cua
phuong phap 1a chdp nhan duoc (theo
Horwitz, d¢ lap lai cia phuong phap phan
tich chap nhan duoc khi RSD < RSDTN =
1 RSDH).

— Gidi han phat hién (LOD) va gisi han
dinh hrong (LOQ): Tién hanh phan tich lap
lai 9 1an dung dich chuan hdn hop céc DDT,
HCH va PCB néng do 0,5 ppb mdi chat.
Tinh toan do6 léch chuan S tir 9 phép do 1ap
lai. LOD va LOQ duoc tinh theo cbng thuc:
LOD =3.SvaLOQ =10.S.
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Bdng 3. D¢ lap lai (theo di¢gn tich peak)

Néng dé 5 ppb Néng dé 50 ppb

Tén chat Lan 1 Lan 2 Lan 3 RSD Lan 1 Lan 2 Lan 3 RSD
(x10") (x10") (x10") (%) (x10") (x10) (x10") (%)

a-HCH 3,03 3,05 3,00 0,8 6,50 6,46 6,46 0,4
-HCH 0,41 0,41 0,40 14 2,09 2,07 2,07 0,6
y-HCH 2,03 2,02 2,00 0,8 3,66 3,63 3,61 0,7
p,p-DDE 9,01 8,86 8,60 2,4 14,4 15,70 15,70 4,9
0,p-DDT 1,00 1,00 0,96 2,3 1,59 1,59 1,60 0,4
p,p-DDT 1,06 1,03 1,00 2,9 2,22 2,57 2,54 7,9
PCB 28 3,02 3,09 3,00 16 2,87 2,86 2,89 0,5
PCB 52 2,08 2,04 2,01 1,7 1,80 1,79 1,80 0,3
PCB 101 3,05 3,00 3,08 13 2,71 2,72 2,73 0,4
PCB 118 411 4,00 3,93 2,3 3,58 3,57 3,59 0,3
PCB 153 4,00 4,00 3,85 2,2 3,09 3,09 3,10 0,2
PCB 138 4,13 3,95 4,00 2,3 4,03 4,00 4,02 0,4
PCB 180 4,00 4,09 3,91 2,3 4,78 4,79 4,81 0,3

Két qua bang 4 cho thay phuong phap dat dugc gioi hién phat hién thap: LOD cua cac HCH,
DDT va PCB tuong trng trong khoang 0,01 — 0,06 ppb, 0,02 — 0,04 ppb va 0,01 — 0,05 ppb.
Bdng 4. Két qud xdc dinh LOD va LOQ

Tén chat I(_pOpIED)) (Lpgt?) Tén chat I('S)E) (Lpgt?)
a-HCH 0,01 0,03 PCB 28 0,02 0,06
B- HCH 0,03 0,10 PCB 52 0,02 0,05
vy-HCH 0,06 0,19 PCB 101 0,01 0,05
p,p-DDE 0,02 0,08 PCB 118 0,04 0,12
0,p-DDT 0,04 0,15 PCB 153 0,03 0,09
p,p-DDT 0,04 0,13 PCB 138 0,03 0,11

PCB 180 0,05 0,18

— D¢ dung: d§ ding cua phuong phap
phan tich duoc danh gia qua do thu hdi (Rev)
khi phan tich mau thu:c té ¢4 thém chuén:

X2 7 %0409
Xl
Trong do, X, néng do chat phén tich
trong mau (khdng thém chuan), X1 nong do
chat phan tich thém chuan vao mau, Xy: nong
d6 chat phan tich trong mau da thém chuén.

Rev(%) =

Tién hanh 2 thi nghiém song song
trén cung mot mau thuc té: 1 thi nghiém
trén mau thyc té khong thém chuan va 1
thi nghiém trén miu thyc té c6 thém
chuan cac DDT, HCH va PCB (thém 100
uL dung dich chuan hén hop 100 ppb
mdi chat), khbi lwong miu sira 1a 10 g.
Tién hanh xir Iy miu theo quy trinh da
luya chon nhu trén.
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Bang 5. Két qua xdc dinh dé ding nhu mau sinh vat, mau sira..., thi do thu
hoi nay nam trong gigi han cho phép [7].

X(g/lg  x2(ng/g  xi(nglg  Rev

Tén chat At 1114
“ O dipid)  dipid)  lipid) (%) 4. Ket luan
«-HCH 02 265 204 69 Nghl'en Cu’u' nay da tim ra cdc dleEJ klc;en
. i2a 610 204 - thuc nghiém thich hop dé xac dinh cac hda
> ' ' ' chéit bao vé thyc vat co clo nhom DDT, nhém
1-HCH 0.7 324 294 108 HCH va cac PCB trong mau sita nguoi:
p.p-DDE 292 335 294 146 — Céc diéu kién tién hanh sic ky: dung
0,p-DDT 6,2 40,0 29,4 115 hé théng GC-HECD véi cot tach HP-5MS,
p,p-DDT 62,6 103 29.4 137 khi mang No, nhiét do bUé)l’lg bom mau
(0] A A (0]
PCB 28 2.1 257 29,4 80 285°C, _rlh'ef do d?EeCtE’r ABOOAC’ ‘g,h“‘“?{%
trinh nhiét d6 10: nhiét d6 dau cot 90°C, gitr
PCB 52 08 266 294 88 2 phit; tang 1én 150°C vai toe do tang nhiét
PCB10L 21 266 294 83 30°C/phiit; tang 1én 204°C véi tde do tang
PCB118 43 416 294 127 nhiét 3°C/phat, gitt 3 phit va ting lén
PCB 153 38,2 728 29,4 118 2800C VoI té)C do tél’lg nhiét 80C/ph|:|t, glﬁ'
PCB 138 45 85,6 29,4 138 10 phat. 3 L
PCB180 219 53.7 20.4 108 — Quy trinh xt ly mau: chiét mau qua

cot chira 10 g diatomit - rira giai chat phan

Do thu hodi cia cac chat (bang 5) dao  tich ra khoi cot bing 200 mL dietyl ete -
dong trong khoang 80 dén 146%. Théng  lam sach miu bing k§ thuat chiét pha rén
thuong, khi phan tich cc hoa chat bao vé  dung 2 g florisil - rira giai chit phan tich ra
thuc vat co clo va polyclo biphenyl trong  khéi cot chiét pha rian bang 40 mL n-hexan
cac dbi tugng cd moi truong mau phuc tap - loai lipid bé‘mg H,SO4 dam dac.

STUDY ON SIMULTANEOUS DETERMINATION OF ORGANOCHLORINE
PESTICIDES AND POLYCHLORINATED BIPHENYLS IN HUMAN BREAST
MILK BY GAS CHROMATOGRAPHY
Thuy Chau To, Le Thi Huynh Nhu), Nguyen Van Hop®, Hoang Trong Si®
(1) Thu Dau Mot University, (2) Hue University of Sciences,

(3) Hue University of Medicine and Pharmacy

ABSTRACT

A method for determination of organochlorine pesticides (a-HCH, b-HCH, g-HCH, p,p -
DDE, o,p’-DDT and p,p’-DDT) and polychlorinated biphenyls (PCB 28, 52, 101, 118, 138,
153 and 180) in human breast milk has been proposed. The identification and quantification of
these compounds was carried out based on gas chromatography system (GC) with micro-
electron capture detector (mECD) and fused capillary column (HP-5MS, 30 m lenght x
0,25 mm I. D. x 0,25 mm film thickness). After optimization, the determination method
obtained the limits of detection, the relative standard deviations and the recoveries in the
range of 0.01 — 0.06 ppb, 0.2 — 7.9% and 80 — 146%, respectively.
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