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Abstract: The bioaccumulation of polycyclic aromatic hydrocarbons (PAHS) in bivalves of the
coastal estuary has been investigated since they are favorable seafood. In the present study, the
distribution of PAHs was determined in the green mussels (Perna viridis) from Cangio area
(Hochiminh city). Global comparison showed a lower PAHs accumulated in the green mussels,
which ranged between 2.97 to 15.79 ng/g wet weight (ww). However, the presence of carcinogenic
isomer (benzo[a]pyrene) (up to 0.15 ng/g ww) emphasizes a further monitoring program to ensure
the food quality and community health.
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Tém tit: Sy tich lily ciia Hydrocacbon thom da vong (PAHs) trong cac sinh vat hai manh vé & cac
khu vuc cira séng ven bién da dwoc rat nhidu nha khoa hoc trén thé gigi quan tam vi c4c hai san ludn
1a mot thyc pham duoc wa chugng. Bai bao nay trinh bay két qua nghién ctru ban dau vé ham luong
PAH:s tich liiy trong mot sinh vat hai manh vo dién hinh 12 Vem xanh (Perna viridis) & khu vic Can
Gio (Thanh phé H6 Chi Minh). Két qua nghién ciru di cho thay ¢ khu vuc Can Gid ham lugng
PAHSs trong Vem xanh con kha thap (bién thién tir 2,97 dén 15,79 ng/g trong lugng wdt-ww) so véi
nhiéu khu vuc khéc trén thé gisi. Tuy nhién, di c6 sy xuat hién cua déng phan co kha nang gy ung
thu (benzo[a]pyrene) (ham lugng cao nhat 12 0,15 ng/g ww) nén rat can trién khai cac chuong trinh
quan tric thuong xuyén dam bao chat lwong thuc pham va stic khoe cong dong.

Tir khéa: Hydrocacbon thom da vong, tich lity sinh hoc, Vem xanh, Can Gio.

1. Mé dau

Céac hydrocacbon thom da vong (Polycyclic
Aromatic Hydrocarbon - PAHs) 1a cac hop chat
hiru co chi chita C va H, ¢ hai hay nhiéu vong
thom. Trong méi trudng, c6 hai ngudn phat thai
PAHs 14 tir quéa trinh d6t chay (chay rung, dbt
nhién liéu,...) va tir xang dau (tran dau, thao lip
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vat liéu,...) [1]. Nhom hop chat & nhidém nay da
dugc nghién ciu rong réi trén thé gisi tir nhiing
nim 80 cua thé ki XX do c6 kha ning giy ung
thu va dot bién cho con nguoi [2]. PAHs 1a nhém
hop chat khd phan huay trong diéu kién ty nhién
do d6 c6 kha nang di chuyén va tich lity trong
chudi sinh hoc. Cac loai hai san dugc wa chudng
sit dung 1am thyc pham nhu sinh vat hai manh
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v6 (hau, nghéu, vem,...) do co tép tinh an loc nén
kha ning tich liiy cac chat 6 nhidm, ké ca PAHs,
tuong ddi cao. Nhiéu nghién ciru trén thé gisi da
ghi nhan PAHs tich lity nhiéu & cac dong vét than
mém nhu nghéu, hau, so, vem, ¢ dic biét 1a &
cac ving cang, clra song ven bién noi c6 nhidu
hoat dong giao thong thily. O Viét Nam, khi khao
sat ham lugng PAHSs tich lily trong mot sd sinh
vat bién gom sd gao (Anadara subcreanata),
ngao trang (Meretrix lyrata) va ngao vang
(Meretrix meretrix) ¢ viung ven bo Hai Phong,
Pham Thi Kha (2014) [1] ghi nhan ham lugng
tong PAHs trong cac loai nhuyén thé hai manh
vo tur 56,41-246,39 ng/g dw, trong tom tur 32,48
-385,46 ng/g dw va trong loai cd tu 34,47-
517,05 ng/g dw. Trong cic mau sinh vat, cac
PAHs 4-5 vong chiém chu yéu tir 45,85-100%.
Chinh vi vay, su tich lily cia PAHs trong sinh
vét hai manh vo da duoc rit nhiéu nha khoa hoc
trong va ngoai nudc quan tim dé dam bao chat
lwong thyc pham.

Can Gio la huyén ven bién nam phia Pong
Nam thuoc Thanh phé Ho Chi Minh (TP. HCM),
¢6 bo bién dai 20 km chay doc theo huéng Pong
Nam - Tay Bic. Can Gio khdng nhiing 13 noi
khai théc thity hai san vai san luong déang ké ma
con 1a noi co diéu kién thuan loi dé nudi trong
nhiéu loai hai san ¢ gia tri kinh té cao. Hién tai,
céc nghién ciru V& tich lity PAHs trong cac sinh
vat hai manh vo & khu vuc nay con khé han ché.
Bai bao nay trinh bay két qua nghién ctru ban dau
vé ham luong PAH:s tich lily trong sinh vat hai
manh vo dién hinh 12 Vem xanh (Perna viridis)
va budc dau danh gia rai ro dén sic khoe con
ngudi khi sir dung sinh vat nay 1am thuc pham.

2. Phwong phap nghién ciru

2.1. Phwong phdp thu mau

MAau Vem xanh P. viridis dugc thu ¢ 4 vi tri
c6 ki hiéu lan luot 12 CG1, CG2, CG3 va CG4 tai
ving cira bién Can Gio, TP. HCM. Hai dot thu
mau di duoc trién khai 13 thang 9 nam 2017
(mua mua) va thang 4 nam 2018 (mua kho). Tai
mdi vi tri thu tir 5 dén 10 ca thé, mau sau khi thu
sé& duoc rira sach bun tai hién treong va gitr lanh

& 4°C cho dén khi vé phong thi nghiém. Trong
phong thi nghiém mau duoc rira sach bang nuéc
cat, sau d6 do kich thuéc vo, can trong luong
tuoi cia mdi c& thé. Mau dugc loai bo phan vo
ctng, thu giet phan mé mém va luu trir & -20°C
cho dén khi phan tich (Hinh 1).

2.2. Phurong phap tach chiét va phdn tich PAHs

Phuong phép tach chiét PAHs trong mau
Vem xanh dugc thuc hién theo Fang va cong su
(2009) cung mot sb cai tién [3]. Theo do, bon
gram mau mé da duoc dong nhét, loai luong chat
béo c6 trong mau bang céach lac voi hdn hop 10
mL HCI dam dac va 20 mL chloroform trong 12
gio & téc do 200 rpm. Tiép theo, mau duoc ly
tam & 3.000 rpm trong 5 phut, loai acid thira bang
2 x 10 mL nuéc khwr ion. Thu pha hiru co va loai
nudce (néu cb) bang Na,SO4 khan, thém 2 mL iso
octan. Sau d6 c¢6 quay mau con khoang 1 mL
trong diéu kién nhiét do: 40°C, van téc: 40 rpm,
&p suat: 600 mbar. Mau sau c6 quay duogc tach
chiét PAHs bang cot chiét qua pha rin (4 g
silicagel, 4 g alumina da dugc giam hoat 5%).
Trinh ty tach chiét duoc thuc hién qua 2 giai
doan i) Lam sach cot bang 5 x 2 mL n-pentan va
i) Rira giai PAHs véi 3 x 20 mL hén hop dung
mdi n-pentane: dichloromethane (80:20, v/v).

B6 sung 1 mL DMSO vao dich chiét thu
dugc, sau d6 co quay dén con khoang 1mL trong
diéu kién nhiét do: 25°C, van toc: 40rpm, &p suat:
450 mbar. Chuyén va trdng mau sau cO quay
bang acetonitrile vao vial dung tich 1,5 mL.

Mudi lam déng phan ciia PAHs (Naphthalene
(Nap), Acenaphthene (Ace), fluorene (FI),
phenanthrene (Phe), anthracene (Ant), fluoranthene
(Flu), pyrene (Pyr), benzo[a]anthracene (BaA),
chrysene (Ch), benzo[b]fluoranthene (BbF),
benzo[k]fluoranthene (BkF), benzo[a]pyrene
(BaP), dibenzo[a,h]anthracene (dBA),
benzo[g,h,i]perylene (BgP) va indeno[1,2,3-
cd]pyrene (InP)] dwoc phan tich trén thiét bj
HPLC-FLD (Dionex UltiMate 3000, Thermo
Scientific, Waltham, MA USA) bang cot Cg (cot
PAH Eclipse 3,0 x 250 mm, 5 pum, Agilent) va
tién cot persuit PAH (AcclaimM 120 Cig 5 pm,
4.6 x 150 mm, Waltham, MA USA, Ireland).
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Hinh 1. So dd vj tri thu Vem xanh (Perna viridis) tai khu virc Can Gio, TP.HCM.
Bang 1. Gigi han phat hién cia phwong phap (MDL) va do thu hdi (%) PAHs
PAHs Nap Acc Flu Phe Ant Flt Pyr BaA Chr BbF BkF BaP dBA BgP InP
MDL (ng/g) 0,67 0,51 0,22 0,24 0,09 018 0,2 0,23 0,2 0,14 014 012 0,38 14 3,6
D6 thu hdi (%) 112 81 79 103 82 87 102 94 97 93 84 72 81 79 82

Quy trinh kiém soat chat luong duoc thuc
hién bang cac mau chuan va mau lap cho ting
dot do (10 mau). Gigi han phat hién ciia phuong
phap (Method detection limit - MDL) thap nhit
1a 0,09 ng/g (Ant) va cao nhét Ia 3,6 ng/g (Inp)
(Bang 1). D6 thu hdi nam trong khoang 72%
(BaP) va 112 % (Nap). Sai s giira hai mau lap
thip hon 15%.

2.3. Panh gia rui ro va siec khoe con nguoi

Nguy co stc khoe con nguoi lién quan dén
viéc tiéu thu Vem xanh duoc uwéc tinh theo cac
phuong phap cua Zhao va cong su (2014) [4].

Chi s6 nong d6 c6 thé c6 anh huong
(Probable effect concentration - PEC) cua PAHSs
duoc tinh theo cdng thirc sau (1):

PEC = ¥, TEF; X C;
Trong do:

1)

TEF: céc yéu té giy doc twong duong BaP
cua tirng dong phan PAH riéng lé.

Ci: nong do cua mdi PAH dugc phat hién
trong mau i.

Theo US EPA, 2000, gia tri TEF dugc xac
dinh nhu sau: 0,001 (Nap, Acc, Flu, Flt, Phe va
Pyr); 0,01 (Ant, Chr va BgP); 0,1 (BaA, BbF,
BKF va InP) va 1 cho BaP va dBA.

Thém vao do, chi s6 rii ro ung thu (Excess
cancer risk - ECR) duogc st dung dé tinh toan
mtre d6 rui ro ung thu sudt doi khi sir dung Vem
xanh la thuc an theo phuong phap ciua Ke va
cong su, 2017 [5] nhu sau:

CSFXPECXCRXED
BW x AT

ECR = x 1076 )

Trong do:

CSF: hé sb ung thu qua dudng miéng caa
BaP la 7,3 mg/kg/ngay [5].

CR: mic tiéu thu hai san trung binh cho cac
nuéc chdu A ¢ khu vuc thanh thi Ia
7g/ nguoi/ ngay [6].

ED: thoi gian phoi nhiém (nguoi l6n = 30
nam).

BW: trong lugng trung binh cua nguoi
truong thanh chau A 1a 60 kg.

AT: tudi tho trung binh (70 nim) [7].



42 H.T.T. Thuy et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 36, No. 1 (2020) 38-45

2.4. Phurong phdp xit Iy 56 liéu

S6 liéu vé ham luong PAHs tich Ily trong
Vem xanh dugc phan tich thong ké bang phan
mém SPSS 20.0 va Excel 2016.

3. Két qua va thao ludn

3.1. Ham luong PAHs tich lily trong vem xanh

Két qua cho thay ham luong PAHs tich liy
trong Vem xanh van & mac thap. Chi c6 6 dong
phan PAHs (Nap, Phe, Flt, Chr, BbF va BaP)
duoc phét hién trong tat ca cac mau véi tong ham
luong (ZPAHS) tu 2,97-15,79 ng/g trong lugng
wot (ww). Cac dong phan Acc, Flu, Ant, Pyr,
BaA, BKF, dBA, BgP va InP déu nho hon gi6i
han phat hién (Bang 2). Nhin chung, ham luong
PAHs trong Vem xanh ¢ khu vuc Can gio kha
thip so vai cac nghién ciru trude diy ¢ Malaysia
(12-1.690 ng/g ww) va Cuba (47,38-89,30 ng/g
ww) [8,9].

Bang 2. Nong do PAH (ng/g ww) trong mo
cia Vem xanh (Perna viridis sp.)

PAHS Théang 9/2017 Thang 4/2018
Min-Max Std Min-Max Std
Nap 1,49-3,03 0,59 0,87-2,90 0,79
Acc KPH - KPH -
Flu KPH - KPH -
Phe 1,26-437 1,31 0,77-1,75 0,33
Ant KPH - KPH -
Flt 0,69-2,13 0,56 1,03 0,37
Pyr KPH - KPH -
BaA KPH - KPH -
Chr 1,13 0,50 KPH -
BbF 0,21-1,96 065 1,33-350 0,79
BkF KPH - KPH -
BaP 3,17 1,19 0,37 0,15
dBA KPH - KPH -
BgP KPH - KPH -
InP KPH - KPH -
SPAHs 3,65-15,79 - 2,97-955 -

Ghi chi: Min: Gia tr nho nhdt, Max: Gid tri Ién nhdt,
Std: dé léch chuan, ww: Trong liwong wot; KPH: khéng
phét hién

3.2. Sw thay doi theo thoi gian va khéng gian ciia
PAHs trong Vem xanh

Gitra hai mua khong c6 su khéc biét co y
nghia thong ké d6i voi PAHSs trong Vem xanh
(Sig. = 0,77). Tuy nhién, vao mua mua (thang 9
nidm 2017) c¢6 xu thé cao hon so voi mua kho (47
ng/g ww so véi 37 ng/g ww) (Hinh 2A). Xu thé
ting cao vao mua mua c6 thé phan anh sy van
chuyén cac chat 6 nhiém nay do dong chay bé
mat vao khu vyc Can Gio.

Ham luong XPAHs duogc phat hién trong
Vem xanh cling khong thé hién su khéc biét co y
nghia théng ké gitta cac vi tri trong dat lién (CG1
va CG2) va ven bién (CG3 va CG4) (Sig. = 0,78
va 0,18 cho hai dot ldy mau). Nhung nhin chung
cac vi tri bén trong d4t lién da thé hién xu thé
tang cao hon so voi ngoai cua song (Hinh 2B).
Nhu di trinh bay & trén, PAHs c6 thé phat sinh
tir cac hoat dong trong dét lién, duoc van chuyén
bang dong chay bé mit va sau d6 khi ra dén ving
cua song thi bi pha loang.

3.3. Suw phdn bé ciia cdc dong phan PAHs trong
Vem xanh

Thanh phan cua cac PAHSs trong Vem xanh
(Perna viridis) & khu vuc Can Gid duoc trinh
bay & Hinh 3. Cac dong phan c6 ciu tric 2 - 3
vong thom chiém uu thé so véi cac ddng phan cé
sb vong cao hon. Mitrc d phd bién cua cac dong
phan duoc sap xép nhu sau:

PAH23 vong (40 - 50%) > PAH:s6 vong (33 -
40%) > PAHayong (17-20%)

Két qua nay phu hop véi cac nghién ctru
trude day trén thé gigi. Nghién ctru trude day cua
Yu va cong su (2016) [10] ciing dd nhan manh
rang dong vat hai manh vo c¢6 xu hudng tich liy
dén 80% cac PAHS c6 trong lugng phan tir thap.
Tuong tu, ty 1 trén 80% cac PAHs co trong
lugng phén tir thip ciing da duoc néu trong cac
nghién ctru cia Shahbazi & cong sy (2010),
Miguel - Gallo & cong su (2017) [8,9]. Tuy
nhién, sy ¢c6 mat cua cac PAHs c¢o trong lugng
phan tir cao (c6 nim dén sau vong thom) ciing
can duoc nghién ctru chi tiét hon vi cic PAHs
nay rat bén trong diéu kién ty nhién nén co thé
anh huong dén strc khoe nguoi khi sir dung Vem
xanh 1 thyc pham.
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Hinh 2. Sy bién doi theo thoi gian (A) va khong gian (B) cia ZPAHs tich lity trong Vem xanh Perna viridis.
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Hinh 4. Nong d¢ twong duong tiém ning (PEC) (A) va nguy co ung thu vuot muc (ECR) (B)

c6 trong Vem (Perna viridis) tai khu vuc Can Gio.
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3.4. Panh gia rii ro sirc khoe con nguoi

Khi PAHs tich Iy trong sinh vat dugc st
dung la thyc pham thi c6 thé gy nguy o ung
thu cho con nguoi. Do d6, nhidu qudc gia va to
chtrc da xac dinh giéi han dbi véi PAHS trong
sinh vat, dic biét d6i véi BaP 1a dong phan PAHs
€6 kha nang gay ung thu [4,5,11]. Chinh vi vay,
gia tri gii han ciaa PAHSs trong thuc pham da
duge d& xuat boi Cong wdc Olso va Paris
(OSPAR) ¢ Chau Au, Cuc Quan ly Thyc pham
va Dugc pham (FDA) va Uy ban Chau Au (EC)
[12]. O Viét Nam chua c¢6 quy dinh cu thé vé
PAHSs trong sinh vat 1am thuc phiam. Do d6, dé
danh gia rai ro dén suc khoe cong dong, tiéu
chuan EC No 1881/2006 cua cong dong Chau
Au di duoc &p dung. Theo tiéu chuan nay gia tri
gii han ciia BaP dbi vai nhuyén thé hai manh
vo6 1a 10 ng/g.

O khu vuc Can Gio, BaP duoc phat hién
trong Vem xanh & ca hai mia, véi xu thé ting
trong mua mua 2017 so voi mua kho nam 2018
(3,17 va 0,37 ng/g ww). Ham lugng BaP trong
Vem xanh khu virc Can Gid van con & muc thap
va dat y8u cau cua tiéu chuan EC No 1881/2006.

Mot cach khac, chi sé PEC da duoc xac dinh
1a mot cong cu hiéu qua dé danh gia doc tinh tiém
ning so vai tng ndng do PAHs [7,8]. O khu vuc
Can Gio, gia tri PEC cua TPAHs trong Vem
xanh thay doi twong ¢ng tir 17,67 dén 32,35 ng/g
ww Vvao thang 9/2017 va tir 8,89 dén 20,01 vao
thang 4/2018 (Hinh 4A).

Gié tri nay kha thap so voi nghién ciru truge
day & ca tir Trung Qudc (79,46-1.334) [11]. Bén
canh d¢, gia tri ECR nam trong khoang tir 0,32 x
10 dén 1,12x10°® (gia tri trung binh 0,58 x10°8),
thip hon nhiéu so véi gid tri quan sat dwoc trong
hai san tir cac qudc gia khac nhu Trung Qudc
(1,2 x 10%), Han Quéc (2,35 x 10”°) va Tay Ban
Nha (4,4 x 10) [11,13,14]. Ddng thoi, theo Shi
va cong su (2016) [11], ECR c6 gia tri (10)
trong vong doi (70 nam) duoc coi la nong do
chap nhan dugc, trong khi ECR ¢ gia tri (10)
duoc coi la mot mirc do rai ro nghiém trong.

Gia tri ECR trong Vem tir khu vuc Can Gid
thip hon dang ké so véi mac chap nhan duoc,
cho thay hién tai chua c6 nguy co gy ung thu
khi sir dung Vem xanh lam thuc pham. Tuy

nhién, do c4c mau Vem xanh dugc thu cha yéu
tai cac bé nudi hau nén PAHs ciing da c6 thé tich
Ity trong cac sinh vat hai manh vo nay. Do do,
viéc quan tric hién trang PAHs tich liy trong
sinh vat hai manh vo & khu vyc Can Gio la can
thiet.

4. Két ludn

Két qua nghién ciru cho thay co su tich lity
PAHs trong Vem xanh tai khu vuc Can Gio.
Ngudn gbc cia PAHs c6 thé do cac hoat dong
trong dat lién duoc van chuyén ra viing cira song
ven bién. Ham luong PAHs tich lity trong Vem
xanh con & mirc thap va chua thé hién nguy co
gdy rui ro strc khoe. Tuy nhién, da su xuat hién
cua dong phan c6 kha nang gy ung thu (BaP).
Do d9, can c6 cac chuong trinh quan tric thuong
xuyén dé dam bao chit luong ngudn thuc pham
va bao vé stic khoe cong dong.
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