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XAC DINH BISPHENOL A TRONG NU’GQ, PAT
BANG PHUONG PHAP SAC KY KHI KHOI PHO
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TOM TAT
Trong nghién ctiu nay, phuong phap xac dinh Bisphenol A (BPA) trong nudc va dat dua trén phuong phap
sdc ky khi khéi pho (GC/MS) vé6i hé thdng cdt DB - 5 ms (30 m - 0,25 mm - 0,25 pm) va detecter MS. D6 thu
héi tuyét d6i 6 mau nudc la 88,4% va mau dat 1a 83,3% va do chinh xac vé do tai 1dp va do lap lai c6 do léch
chuén tuong déi tuong tGng (RSD%) 1a 9,402% (nudc) va 6,72% (dit). Gidi han phét hién (LOD) va gidi han
dinh lugng (LOQ) ctia BPA trong nudc lan lugt a 0,025 pg/L va 0,1 pg/L, va LOD, LOQ trong dit lan lugt la
1,1pg/kg va 4 pug/kg. Ung dung ctia phuong phép da dugc thi nghiém phan tich trén 5 mau dat va 5 mau nudc
thai dugc 14y tai tai Ctia Lo, Nghé An két qué cho théy, trong mau nudc thai phat hién 2 mau c6 ham lugng BPA
(mau 2, 4) 6 mtc thdp, 3 mau (1, 3, 5) ¢6 ham lugng thép hon gii han dinh lugng (LOQ) ctia phuong phaép.
BPA déu phat hién hau hét trong cic mau dat, ham lugng dao dong tit 4,12 - 11,5 ug/kg. Viéc tudn thu tat ca
cac tham s6 xac nhdn phuong phap chiing t6 rdng quy trinh nay cé thé st dung d€ phan tich BPA c6 trong moi

truong dat va nudc.

T khéa: Bisphenol A (BPA), sic ky khi khéi phd (GC/MS), dat va nudc thai tai Ctia Lo

I. PAT VAN PE

Bisphenol A (BPA) dugc diéu ché bing cach
ngung tu axeton va phenol. N6 la mot hgp chat
trung gian ma chti yéu dugc st dungkét hgp véi cac
héa chat khac trong san xudt nhya polycarbonate
va nhuya epoxy, nhya PVC, bao bi, d6 gia dung bing
nhua... Khoang 3,8 triéu tin BPA dugc san xudt trén
toan thé gidi vao nam 2006 (Plastic Europe 2007,
WHO/FAO 2010). Hon 95% BPA dugc st dung dé
san xudt nhya polycarbonate (PC) va la tién than
cuia viéc san xudt monome ctia nhuya epoxy (Plastic
Europe 2007, WHO/FAO 2010, Beronius and
Hanberg 2011, Genuis et al., 2011). Viéc st dung
BPA trong cic vét liéu nhya, nhu bao bi thyc phim,
bo do6 an va d6 ndu nudng, dugc cho 1a mot trong
nhiing con dudng chinh d€ con ngudi tiép xtc véi
chét nay (Geens et al., 2012b). Céc d6 dung bang
nhuya sau khi hong, nudce thai khi thai ctia cac nha
may san xudt nhya déu thai ra moi trudng dat va
nudc lai mot lan niia anh hudng dén stic khoe con
nguoi thong qua viéc sti dung nguoén nudc, rau cu
qua trong trén dat, dong vat song trong nudc ngot,
nudc bién.

Con duodng chinh caa BPA vao moi trudng la
nudc thai (WW), ca khu dan cu va cong nghiép. Tan
suat phat hién va miic nong do BPA thuong lén dén
84.000 ng/L trong nudc thai thd (Wang et al., 2019).

Yamamoto va cong tac vién (2001) da phat hién
BPA 1én dén 17,2 mg/L trong nudc ri bai chon lap
chét thai nguy hai & Nhat Ban va 12 pg/L trong
nudc thai 6 Hoa Ky (Kolpin et al., 2002). BPA dugc
coi la ¢ kha nang tich tu sinh hoc viia phai (Staples
et al., 1998).

Hang ngay, ching ta chua thong ké dugc da st
dung bao nhiéu san phdm chua Bisphenol A, sau
khi st dung cac tdi lynon, hop nhua,... cé chta
BPA da di vé dau? C6 bao nhiéu BPA da phoi nhiém
vao moi trudng dat, nude. D€ xac dinh Bisphenol A
trong cac nén mau khéc nhau, siac ky long hodc siac
ky khi dugc 4p dung két hgp véi phép do khéi phd
(LC/MS va GC/MS) hoac khéi phd song song (LC-
MS/MS va GC-MS/MS) (Liao and Kannan, 2012a).
Trong nghién ctiu nay ching toi lua chon thiét bi
sac ky khi khéi ph6 (GC/MS) két hgp véi chiét xuat
siéu am cho mau dit va chiét 1ong - 1ong cho mau
nudc va lam sach SPA & ché do hon hgp d€ phan
tich BPA trong nén mau dat va nudc, véi muc dich
xay dung dugc phuong phap phan tich phat hién
nhanh, chinh xdc ham lugng BPA trong nén mau
nudc, dat phuc vu cho cong tac danh gia 6 nhiém
BPA d6i v6i moi truong do phat thai chat thai nhya.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

! Trung tdm Phan tich va Chuyén giao c6ng nghé moéi truong - Vién Méi truong Nong nghiép

* Tac gia chinh: E-mail: kyhuong29@gmail.com
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- Chuén bi mau tht nghiém:

+ Mau dit (MD20): Mau déat khong BPA xac
dinh 1& mau trang d6i v6i chét can phan tich duge
ldy & khu vuc thi nghiém cta Vién Mo6i truong
Nong nghiép. Mau dit dugc 1y theo TCVN 6663-
13: 2015. Khéi lugng mau 1a 2 kg, dugc bao quin
trong tui ziplock nhom khong chitia BPA.

+ Mau nudc (MN20): Mau nudc khong BPA
ldy tai ao trong khu vuc thi nghiém cta Vién Moi
truong Nong nghiép, theo TCVN 6663-6: 2018.
Mau chtia trong chai thay tinh t6i mau 2 lit.

Mau dét va nudc déu dugc bao quan lanh (dudi
5°C) trong ta dung mau chuyén dung trong suo6t
quad trinh phan tich trong phong thi nghiém.

Khu vuc thi nghiém ctia Vién Méi truong Nong
nghiép khong c6 phat thai nhua.

- Thiét bi phén tich: Hé thong sac ky khikhéi phd
(GC/MS) ctia Simadzu véi detector MS (Simadzu,
Nhat Ban), cot tach DB-5 ms (30 m - 0,25 mm -
0,25 pm); cac thiét bi, dung cu phu trg gom may
ly tdm, mdy c6 quay, may lic ding, can phan tich.

- Hoa chit va thudc thu: Tat ca hoa chat dung
trong nghién ctiu déu la loai tinh khiét duing cho
phén tich sic ky (hdng Merck). Acetonitrile, Nudc,
Aceton, Dichlomethane, Ethyl Acetate, Na SO,
khan, Primary Secondary Amine (PSA - Agilent),
MgSO,, NaCl, Chat hoat héa BSTFA (N,O - Bis -
trimetylsilyl trifloro axetamit).

Chét chuén Bisphenol A c¢6 d6 tinh khiét 97,7%
cua Sigma, dung dich chuin g6c dugc pha trong
acetonitrile nong d6 1,0 (mg/mL), chudn g6c dugc
bao quan & diéu kién 0°C dén (-10)°C.

2.2. Phuong phap nghién ctu

2.2.1. Khdo sdt cdc thong sé cia hé thong sdc ky
khi khéi phé (GC/MS)

Khao sat cac thong s6 ctia hé thong sac ky khi
khéi phé (GC/MS): Lay 1 mL chuén BPA c6 nong
do6 2 mg/L hoat héa véi 100 uL BSTFA nong do 20
ppm trong 24 gi¢ va tién hanh chay ché d¢ trén sac
ky véi diéu kién nhiét khac nhau.

2.2.2. Toi wu quy trinh tdch chiét, lam sach mau
Phan tich BPA trong mau nudc ap dung quy

trinh chiét long - long (EPA Method 3510C:

Separatory funnel liquid - liquid extraction)

Phan tich BPA trong mau dit 4p dung quy trinh
chiét siéu am (EPA Method 3550B - Ultrasonic
extraction).
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béy la cong doan nhdm loai bo bét nhiing
chét gay nhiéu trong mau dong thoi dya vao tinh
phan cuc ctia BPA la chét phéan cuc trung binh nén
nghién ctu lua chon chéit hap thu PSA va Florisil
dé khao sat.

2.2.3. Xay dung duong chudn, khdo sdt LOD,
LOQ, ddnh gid dé lap lai va hiéu sudt thu hoi

- buong chudn dugc xay dung trén co s§ 6
diém chuén trong dudng chudn véi cic nong do
khéc nhau: 0,03; 0,05; 0,1; 0,3; 0,5 va 0,8 mg/L bang
cach pha chét chudn BPA, d€ kiém tra tuyén tinh
cua phan tung MS trong dai néng do thi nghiém
cting nhu cac gi6i han phat hién va dinh lugng ctia
thiét bi.

- Chuén bi mau nudc va dét dé€ xac nhan gia tri
gi6i han phat hién (LOD) va gia tri gi6i han dinh
lugng (LOQ) trén hé thong sic ky khi khoi phd
(GC/MS): Mau dat (MD20) va nudc (MN20) xéac
dinh 1a mau nén déi véi chat can phan tich duge
lay & khu dat va ao thudc khu vuc thi nghiém cta
Vién Moi truong Nong nghiép. Thém chudn BPA
c6 nong do 7 pg/kg tron vao mau dat (MD20) va
chuin BPA ¢6 néng d6 0,15 pg/L vao mau nudec
(MN20). Tién hanh 1am mau thd nghiém lap lai 10
lan cho mdi nén mau trong cung diéu kién khong
c6 su thay d6i vé ky thuat vién, thudc thi, thoi
gian... theo ding quy trinh.

- banh gia do lap lai va hiéu suat thu hoi cta
quy trinh: Mau dat (MD20) thém chuidn BPA &
ndng do 8 ug/kg, mau nudc (MN 20) thém chuin
BPA & nong d6 0,21 pg/L, Thuc hién lam cdc mau
dat va nudc lap lai 7 1an. Qua trinh thuc hién trong
cung di€u kién khong c6 sy thay doi vé ky thuat
vién, thudc tht, thoi gian, thiét bi ... theo dung quy
trinh phén tich.

2.2.4. Ung dung phuong phdp trén mdu dét, nudc
thdi dugc ldy tai Ciia Lo, Nghé An

Khu vuc bai d4 Lan Chau, Ctia Lo, Nghé An la
diém nguén xa nudc thai ti trong khu dan cu ra
bién. D€ ddnh gid viéc xa nudc thai ra mdi trudng
dén sy tich lay BPA trong moi trudng va vung dat
bai ven bién, ching t6i da tién hanh 14y mau nuéc
thai trong khu dan cu va dat tai cac khu vuc cay
trong ven bién dé€ phan tich BPA.

Dé danh gid ung dung ctia phuong phdp phan
tich trén cac nén mau khac nhau, ching t6i da phan
tich BPA trong 5 mau dat, 5 mau nudce thai dugc ldy
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tai phuong Thu Thuy, thixa Ctia Lo, Nghé An. Mau
nudc thai dugc 1dy & kénh, rach nudc thai cua khu

--------

dan cu, mau dat dugc 1dy & khu vuc déat bai ven bién
doc theo bai d4 Lan Chau dén Cuia Lo.

Hinh 1. Vi tri 14y mau d4t, nudc thai tai Ctta Lo, Nghé An

2.3. Thoi gian va dia diém nghién ciu

- Thoi gian thuc hién tii thang 9/2020 dén thang
6/2021.

- Dia diém: Nghién ctiu dugc thuc hién trong
phong Phan tich moi trudng thudc Trung tam
Phan tich va Chuyén giao cong nghé mdi trudng -
Vién Moi truong Nong nghiép.

IIL. KET QUA VA THAO LUAN

3.1. Khao sat cac thong s6 trén hé thong sic ky
khi khéi phé (GC/MS)
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Hinh 2. Sic d6 ctia dan xuit BPA khao
chuong trinh nhiét 1

Chudn bi dung dich chuén BPA néng d6 2 ppm,
hoat héa v6i 100 uL BSTFA néng do 20 ppm trong
24 gi6. Lua chon phuong phap phén tich scan toan
dai do trén GC/MS theo 2 chuong trinh chay cé
su thay d6i vé chuong trinh nhiét trong cdt sac ky.
Chuong trinh 1 theo thang nhiét ti 100°C ting
25°C/phtt dén 150°C, tang 10°C/phit dén 280°C,
giti 6 280°C trong vong 10 phut. Chuong trinh 2
tli 100°C ting 25°C/phtt dén 280°C, gitt & 280°C
trong vong 10 phut. Két qua khao sat hai chuong
trinh nhiét dugc thé hién qua 2 sic d6 luu dan suat
BPA tai hinh 2 va hinh 3.
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Hinh 3. Sac d6 ctia dan xudt BPA
khao sat chuong trinh nhiét 2
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Hinh 4. Phé khéi ctia dan xuit BPA

Qua sic d6 cta dan suit BPA & hinh 2 va hinh
3 cho thdy, chuong trinh 2 c6 thoi gian phan tich
ngan hon, dap ung dugc tiéu chi tach chéit can
phan tich nhanh nhat. Vi véy, ti€p tuc tién hanh
khao sat cac thong s6 khac theo chuong trinh nhiét
2. Phé khéi cta dan sudt BPA dugc thé hién qua
hinh 4. Tham chiéu phd khéi ctia dan suét BPA véi

thu vién phd NIST dé lya chon cac manh khéi phd
dic trung (m/z) la: 372, 357, 358, 73, 207.

Két qua khao sat chuong trinh nhiét dugc thé
hién qua phé khéi ctia dan sudt BPA, trén co s&
do chung toi da chon dugc chuong trinh chay BPA
trén hé thong sac ky khi khéi ph6 (GC/MS) dugc
thé hién tai bang 1.

Bang 1. Chuong trinh phén tich BPA trén hé théng sac ky khi khéi phd (GC/MS)

Dbiéu kién GC Thong s6
Cot DB-5 ms (30 m - 0,25 mm - 0,25 pm)
Nhiét d6 cot ban dau 100°C
Chuong trinh nhiét tli 100°C tang 25°C/phut dén 280°C, giii & 280°C trong 10 phit
Ap sudt 90kPa
Téng thoi gian chay 17,20 phat
Diéu kién MS
Nhét d6 detecter 250°C
Thoi gian bat d4u ghi tin hiéu 6 phut
Thoi gian két thic ghi tin hiéu 8 phut
Manh phd ddc trung 372,357, 358,73, 207

3.2. Téi wu hoa diéu kién xt ly mau

- Tién hanh phén tich BPA trong 01 mau nudc
(mau nén) va 03 mau nude thém chudn & nong do
0,3 ppb BPA theo quy trinh chiét 1ong - 1ong, lam
sach mau bang florisil. Tuong tu phan tich 04 mau
ldp quy trinh nhu trén. Lam sach mau bang chiét
pha rdn phan tén véi chit hdp phu PSA. Mau thu
dugc sau cung cho hoat hoa bang BSTFA va phan
tich trén hé thong sac ky khi khéi phd (GC/MS)

- Phan tich ham lugng BPA trong 01 mau dat
(mau nén) va 03 mau dit thém chudn & nong do
15 ppb theo quy trinh chiét siéu 4m cho mau dit,
lam sach mau béng florisil. Dong thoi phan tich 04
mau dit theo dung quy trinh va lam sach mau bang
chiét pha ran phan tan véi chit hdp phu PSA, mau
dugc hoat héa trudce khi phan tich.

Két qua do thu hoi ctia hai phuong phéap st dung
c0t chiét PSA va Florisil dugc thé hién tai bang 2.

Bang 2. Két qua khao sat cit chiét pha rin

Cach lam sach Hiéu suit thu hdi BPA (%) trong mau nuéc | Hiéu suat thu hdi BPA (%) trong mau dit
Lam sach bang Florisil 84 83,2
Lam sach bang PSA 80 80,3

Qua két qua bang 2 cho thay, hiéu suat thu h6i BPA
trong mau dat va nudc ctia hai phuong phap lam sach
bang Florisil va PSA tuong duong nhau. Tuy nhién,
trong qua trinh thuc hién thilam sach mau bang PSA
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thoi gian nhanh hon, chi phi hoa chét ré hon, cac thao
tac don gian hon va hiéu suit dat yéu cau theo AOAC
trong khoang nong do khao sat.
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Tu két qua khao sat trén 1a co sd dé Iya chon quy
trinh chiét mau nhu sau:

Quy trinh cho mau nudc: Lay 1.000 mL mau tht,
thém 20 mL dung dich NaCl 10%, lac dén khi tan
déu, thém 60 mL dichlormethan ldc manh 2 phut.
Mau dé yén it nhét 10 phat d€ tach 16p, sau d6 thu
hiiu co, lam kh6 mau béing natrisulfat khan, 1ap lai
quy trinh 3 lan. Thu mau vao binh ciu d€ c6 mau,
hoa tan mau bing 3 mL dung dich Acetonitrile,
chuyén mau vao 6ng, lic vortex trong 1 phut roi ly
tam véi van toc 4.000 vong/phut trong 5 phut. Thu
dich mau sau ly tdm, loc qua dau loc 0,45 um, hoat
hoéa bing BSTFA trong 24 gi¢ va phéan tich mau
trén hé thong sac ky khi khéi phé GC/MS.

Quy trinh cho mau dét: Can 10 - 30 g mau tuoi,
da loai bo cac chat ban nhu gach, 1a va d4, thém 100
mL axeton lac ngang t6c d6 200 vong/phut trong 15
phut, sau d6 chiét siéu am 15 phat tdn s6 37 kHz.
Thém 50 mL diclormathane vao mau va lac trén may
ldc ngang 15 phut, loc mau qua gidy loc Whatman s6
41. Lap lai qua trinh chiét véi 50 mL diclormathane
mot lan nia. Loai bo axeton trong mau bang cach
ldc v6i 500 mL nudc bang may lac ding téc do 200
vong/phut, lap lai 2 14n. C6 mau trong binh cau dén
kho, hoa tan mau bang 3 mL dung dich Acetonitrile,
chuyén mau vao 6ng, lic vortex trong 1 phut,
rdi ly tdm van téc 4.000 vong/phit trong 5 phut.

Mau sau ly tam, loc qua déu loc 0,45 pm, hoat héa
bang BSTFA, phén tich mau trén hé thong sic ky

khi khoi phé GC/MS.
Tién hanh ldy mau phan tich d¢ 4m d€ quy két
qua vé dang dat kho kiét:
K\ s e = ham lugng nu6c/khéi lugng dat séy x100

3.3. Xay dung duong chudn, khao sat LOD, LOQ,
danh gia d¢ lap lai va hiéu suit thu hoi

- budng chuén dugc xay dung dua trén két qua
phén tich 6 diém chuén cé gidi nong do tu 0,03;
0,05; 0,1; 0,3; 0,5 va 0,8 mg/L, két qua thu dugc
phuong trinh héi quy la:
y =693797x - 3225,2; R*= 0,9976.
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Hinh 5. Dudng chuidn BPA
- Khao sat LOD, LOQ, danh gia do¢ lap lai va hiéu
suat thu hoi: Két qua khao sat LOD, LOQ, danh gia do
1ap lai va hiéu suét thu hoi dugc thé hién tai bang 3.

Bang 3. Két qua khao sat LOD, LOQ, danh gia do lap lai va hiéu suét thu héi

Mau nudc Mau dat
$614n thit nghiém Khdo sdt LOD, LOQ | Ddnh gid d¢ lgp lai | Khdo sdt LOD, LOQ | Ddnh gid d¢ ldp lai
BPA (ug/L) BPA (ug/L) BPA (ug/kg) BPA (ug/kg)

1 0,113 0,184 5,25 7,41

2 0,126 0,184 5,02 7,19

3 0,124 0,170 4,87 6,25

4 0,125 0,187 4,89 6,54

5 0,121 0,204 4,75 6,36

6 0,127 0,168 5,89 6,80

7 0,108 0,218 4,81 6,36
8 0,102 5,40
9 0,118 5,51
10 0,114 5,19

Gia tri trung binh 0,118 0,188 5,16 6,70

D 1éch chuidn 0,008 0,018 0,36 0,45
R 4,68 4,74

RSD (%) 9,402 8,89 6,72
LOD 0,025 1,09
LOQ 0,084 3,63

Hiéu sudt thu hoi 88,4 83,3
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Qua két qua & bang 3 cho thay:

- Mau nudc: Két qua phan tich 101an doc lap cac
mau thém chuén BPA nong do 0,15 ug/L, gia tri R
bang 4,68 nam trong khodng cho phép (4 - 10) nghia
la n6ng d¢ dung dich tht phit hgp nén gidi han phat
hién (LOD) la dang tin cy. Gia tri giéi han phat hién
(LOD) va gi6i han dinh lugng (LOQ) dugc xac dinh
lan lugt la 0,025 pug/L va 0,1 ug/L.

D¢ lap lai c6 gia tri RSD la 9,402 % va hiéu suat
thu héi 1a 88,4 % cho thdy phuong phap lam sach
mau bang BPA dat hiéu qua cao.

- Mau dat: Phan tich tuong ty nhu mau nudc,
két qua xac dinh dugc giéi han phat hién (LOD) 1a
1,1 ug/kg va gi¢i han dinh lugng (LOQ) 1a 4 pg/kg

do6i v6i mau dat. Phuong phap c6 do léch chuin
tuong doi (RSD) 1a 6,72% va hiéu xuat thu hoi dat
83,3%, dap tng yéu cau theo tiéu chi danh gid ctia
AOAC.

3.4. Ung dung phuong phap phan tich trén mau
dat, nudc thai lay tai Ctia Lo, Nghé An

Két qua khdo sat LOD va LOQ trén 2 nén mau
dat va nudc, cho thdy phuong phép chiét va lam
sach mau bang PSA c¢6 hiéu suét dat yéu cau theo
AOAC 14 phuong phép t6i uu dugc lya chon. Ung
dung phuong phép trén phan tich cic mau dit,
mau nudc théi 14y tai Ctia Lo, Nghé An dugc thé
hién bang 4.

Bang 4. Két qué phan tich mau dit, nudc thai

STT Mau N Toa do E Pon vi Ham lugng BPA
1 bit1 18,818599 105,719262 ug/kg 4,21
2 bit2 18,817165 105,719382 ug/kg 7,35
3 Pit 3 18,810212 105,723101 ug/kg <4
4 Pit4 18,810097 105,723443 ug/kg 5,72
5 pit 5 18,804323 105,726619 ug/kg 11,5
6 Nudc 1 18,818453 105,717044 ug/L <0,1
7 Nudc 2 18,817044 105,717793 pg/L 0,15
8 Nudc 3 18,814804 105,719117 pg/L <0,1
9 Nudc 4 18,811097 105,720220 pg/L 0,214
10 Nudc 5 18,808933 105,720692 pg/L <0,1
Két qua phan tich mau nudc thai 6 phuong Thu  IV. KET LUAN

Thuy, Thi xa Ctia Lo cho thdy, phat hién 2 mau cé
ham lugng BPA (mau 2, 4) tuy nhién & mtic thép,
3 mau (mau 1, 3, 5) ham lugng thip hon gidi han
dinh lugng (LOQ) cuia phuong phép.

Két qua phan tich mau dét lay 6 khu vuc cay trong
ven bién cho thdy, BPA dugc phat hién & hau hét cac
mau, ham lugng dao dong tt14,12- 11,5 pug/kg. Su xuit
hién BPA trong khu vyc dit ven bién cho thiy luén
c6 mot lugng BPA ton tai trong mdi truong dat
ven bién, chiing to BPA dugc van chuyén tii nhiéu
nguon phat sinh khac nhau nhu nuéc thai tit khu
dan cu, cong nghiép,... di vao mdi trudng nudc va
sa lang tai ving ddt ven bién. Ngoai ra, nhiing ddc
tinh dia chat - thy van khu vuc ven bién ciing anh
hudng dén kha niang hép thu, sa ling va phéan huy
sinh hoc ctia BPA.
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Phuong phap sic ky khi khéi phé (GCMS) két
hop v6i chiét xudt siéu am cho mau dit va chiét
16ng - 16ng cho mau nudc va lam sach SPA & ché
dd hon hop da x4c dinh dugc gia tri LOD va LOQ
d6i v6i mau nudce lan lugt 1a 0,025 pug/Lva 0,1 pg/L,
va d6i v6i mau dét gia tri LOD va LOQ lan lugt 1a
1,1 pg/kg va 4 pg/kg. Hiéu sudt thu hoi trong mau
nudc 1a 88,4% va mau dat 1a 83,3%.

Phuong phap phan tich trén da phan tich dugc
ham lugng BPA c6 trong 5 mau dét, 5 mau nudc thai
l4y tai thi xa Ctia Lo, Nghé An. Két qua phén tich cho
thay, hau hét cic mau dat ven bién déu c6 ham lugng
BPA, dao dong tui 4,12-11,5 ug/kg va BPA ciing c6
trong 02 mau nudc thai, tuy nhién & mdc thip.

Tiép tuc nghién ctiu phuong phdp phéan tich
trén cac nén mau khac nhau.
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Determination of Biphenol A in water and soil
by gas chromatography - mass spectrometry
Le Thi Huong, Pham Thi Buoi, Pham Thi Toan, Nguyen Bich Hanh,

Abstract

Nguyen Thi Ha, Tran Thi Thu Thao, Nguyen Truong Phu

In this study, the method to determine Bisphenol A (BPA) in water and soil was conducted using gas chromatography-mass
spectrometry (GC/MS) with DB-5 ms column system (30 m -0.25 mm - 0.25 um) and MS detector. The absolute recovery
for the water sample was 88.4% and the soil sample was 83.3%; the accuracy of reproducibility and repeatability with
relative standard deviation (RSD%) was 9.402% (water) and 6.72% (soil), respectively. Limits of detection (LOD) and limit
of quantification (LOQ) of BPA in water samples were 0.025 pg/L and 0.1 pg/L, respectively; LOD, LOQ in soil samples
were 1.1 ug/kg and 4 pg/kg, respectively. The application of the method was tested and analyzed on 5 soil samples and 5
wastewater samples collected at Cua Lo, Nghe An. The results showed that 2 samples of BPA were detected in wastewater
samples (sample 2, 4) at a low level, 3 samples (1, 3, 5) had concentrations below the method’s limit of quantification
(LOQ). BPA was detected in almost all soil samples with concentrations ranging from 4.12 to 11.5 pg/kg. Compliance with
all parameters validates that the procedure is usable for the analysis of BPA in soil and water environments.

Keywords: Biphenol A, gas chromatography-mass spectrometry (GC/MS), soil and waste water at Cua Lo
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ANH HUGNG CUA PO MAN LEN TANG TRUONG VA TY LE SONG CUA CA CHIM
VAY VANG (Trachinotus blochii) GIAI POAN CA HUONG LEN GIONG

Tran Ngoc Hai !, Ly Van Khanh',
Tran Nguyén Duy Khoa' va Lé Qudc Viét"”

TOM TAT

Nghién ctiu nham xdc dinh d6 mén thich hgp d€ uong cé chim vay vang (Trachinotus blochii) tii giai doan
ca huong 1én cd giong. Thi nghiém gém 7 nghiém thic véi cdc 6 man khac nhau (0, 5, 10, 15, 20, 25, 30 va
35%o), dugc b tri hoan toan ngau nhién véi 3 1an 13p lai. C4 21 ngay tudi (khdi lugng 0,029 + 0,018 g, chiéu dai
11,1 + 2,17 mm, chiéu cao than 4,03 £ 0,99 mm) dugc b tri trong bé ¢ thé tich 100 L/bé va mat do uong
1 con/lit. Ca dugc cho dn theo nhu ciu bang thitc dn cong nghiép ham lugng dam 55%. Két qua sau 30 ngay uong,
ca uong 6 do mdn 10 - 35%o0 khong c6 khéc biét vé tang trusng (DWG va SGR; DLG va SGR; DHG va SGR,
p > 0,05) nhung ting trudng t6t hon dang ké so véi cd uong & 5%o (p < 0,05). Ty 1é séng ca uong & 15 - 35%o
dat cao nhat (91,1 - 98,9%), khac biét dang ké so v6i 5%o (17%) (p < 0,05).

T khoa: Ca chim vay vang (Trachinotus blochii), d0 mdn, ting trudng

I. PAT VAN PE

Ca chim vay vang (Trachinotus blochii Lacepede,
1801) 1a dé6i tugng nudi mdi, dang dugc khuyén
khich tré thanh do6i tugng nudi chinh vi co gid
tri kinh té cao, kich thudc co thé 16n, t6c do sinh
trudng nhanh lai c6 hinh thai dep, thit thom ngon,
it xuong, nhu cau thi trudng trong va ngoai nudc
16n. Trong thai gian qua, ca chim vay vang da dugc
nuoi thi nghiém tai mot s6 dia phuong nhu: Quang
Ninh, Hai Phong, Ving Tau, Nha Trang, Nghé An
nhung chua dat hiéu qua cao va bén viing (Lé Xan,
2007; Thai Thanh Binh va Tran Thanh, 2008). C4
chim véy vang la loai ca rong muodi, c6 thé song &
dd man 3 - 35%o va c6 kha nang nudi véi mét do cao
trong 1ong (Juniyanto et al., 2008). Ngo Van Manh
(2015) da nghién ctiu anh hudng ctia do man ddi voi
ca chim véy vang (Trachinotus blochii) & cac muc:
10, 15, 20, 25, 30 va 35%o trong 48 gid. Két qua cho
thdy, ca chim véy vang 21 ngay tu6i khong bi anh
hudng boi su thay d6i dot ngot vé do mén, khi giam
tt 28%o xudng 10, 15, 20, 25%o hodc tang tli 28%o
1én 30, 35%o. Ty 1¢ song clia ca sau 48 gio dao dong
ttt 97 - 100%. Dai véi ca chim giong (1,6 + 0,09 g)
dang song trong moi truong nude c6 do man 34%o,
khi chuyén ca truc tiép sang mdi trudng nuédce ¢ do
min (25, 15, 10, 5, 4, 3 va 1%o), ca van ton tai & do
man thdp (4%o) nhung ca chét 100% & do man 1%o
sau 7 - 8 gio (Kakidas et al., 2012). Theo Zhenhua
va cong tac vién (2016), khi uong cé giong véi khoi
lugng ban d4u 3,11 - 3,43 g/con & cac do méan khac

nhau (10, 18, 26 va 34%o), sau 30 ngay uong thi
ty 1é song cuia ca dat cao nhat (94,28%) & d6 mén
26%o. Ca chim vay vang lan d4u tién dugc sinh
san nhéan tao tai Viét Nam vao nam 2006, thong
qua du an tiép nhan cong nghé tii Trung Qudc (Lé
Xan, 2007). K& ti d4, ca chim vay vang da dugc
nuodi tai mot s6 co s& nudi khiac ¢ Viét Nam. Budc
dau thanh cong trong sinh san nhén tao da mé ra
tuong lai phat trién tét trong nghé nuoi cd chim
vay vang, gop phan da dang giong loai ca bién nudi
& nudc ta, tao ra loi thé canh tranh véi cac nude
¢6 nghé nuoi ca bién trong khu vuc. Bén canh dé,
viéc da dang hoa doi tugng nudi thich hop véi viéc
bién d6i khi hiu va x4m nhép man thi viéc nghién
ctiu anh huéng d6 mén la yéu t6 quan trong anh
hudng dén sinh trudng va ty 1é séng ctia cd chim
vay vang, do d6 nghién ciiu “Anh huéng ctia do
man lén tang trudng va ty 1¢ séng cua cac chim vay
vang tu giai doan ca huong1én ca giong” dugc thuc
hién nham xdc d6 man thich hgp cho tang trudng
va ty ¢ séng ctia ca chim vay vang tu giai doan ca
huonglén ca giong, gép phan hoan thién quy trinh
san xudt giong cd chim vay vang, va dong thoi nhan
rong mo hinh vong nuéi ca chim vay vang ¢ nhiting
vung ven bién c6 do man thdp hay su xdm nhép
man do bién ddi khi hau.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
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