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ABSTRACT

Research on developing a method to determine the content of
benzalkonium chloride (BAC/BKC) group, an antibacterial drug,
on aquatic samples, aquatic products and aquaculture water. The
method aims to help laboratories analyze BAC in the above
research subjects. In this study, BAC groups in raw shrimp
samples, pangasius, breaded shrimp and aquaculture water were
processed based on the QueChERS (Quick-Easy-Cheap-Effective-
Rugged-Safe) technique, using ultra-high-performance liquid
chromatography coupled to tandem mass spectrometry (UPLC-
MS/MS). The method validation evaluated the parameters of
interest, such as linearity (R2), limit of detection (LOD), limit of
quantification (LOQ), sensitivity, selectivity, repeatability,
reproducibility and accuracy, all of which met the European
regulatory criteria Sante/11312/2021v2 and EU808/2021.

Keywords: Analysis, aquatic product, benzalkonium chloride,
ultraperformance  liquid ~ chromatography-tandem  mass
spectrometry




Tap chi Khoa hoc Dai hoc Can Tho

1. GIOI THIEU

Benzalkonium chloride 12 nhom chat bao gom:
benzyl dimethyl octyl ammonium chloride (BAC-
C8), benzyl dimethyl decyl ammonium chloride
(BAC-C10), benzyl dimethyl dodecyl ammonium
chloride (BAC-C12), benzyl dimethyl tetradecyl
ammonium chloride (BAC-C14), benzyl dimethyl
hexadecyl ammonium chloride (BAC-C16), benzyl
dimethyl octadecyl ammonium chloride (BAC-
C18), la chét hoat dong bé mit cation, c6 tac dung
khang khuan pho rong, chong lai vi khuan, ndm va
vi rat. Cac hop chat benzalkonium chloride dugc sir
dung rong rai trong nhiéu linh vyc nhu y té, trong
cong nghiép san xuét, chat 1am sach bé mat, chét khir
trung nudc, Xt ly moéi truong, ... (Beatriz & Ilias,
2019).

Co ché gay doc cia BAC 1a sy xam nhdp cua
nhém lipophilic alkyl vao trong mang té bao, lam
thay dbi tang kép cua phén tir phospholipid, dan dén
sy suy yéu cua mang té bao va pha huy mang té bao.
Co ché ‘nay da lam cho sy diéu khién clia cac enzyme
diéu tiét ho hap va trao ddi chat cua té bao bi gian
doan (Nguyen, 2020).

Trong nudi trong thity san, BAC 12 hoa chat quan
trong, duogc sir dung rong rai trong khau khir tring
a0 nudi, bé chira va céc vat dung dung trong canh
tac. BAC 1a hop chit dugc phép sir dung trong nudi
trdng thiy san tai Viét Nam (Thanh, 2020). Tuy
nhién, hién nay céc thi truong nhap khau thiy san
Viét Nam rat quan tdm vé vén dé tdn du hoat chét
nay trong thyc phim. BAC khong phai 1a hoat chat
dugc phé duyét trong cic san pham bao vé thyc vat
theo qui dinh EC 1107/2009 ctia hoi dong Chau Au
(European Union, 2009). Tuy nhién, BAC duoc st
dung nhiéu lam chat diét khuan dé khir tring. Viéc
sir dung d6 c6 nguy co dan dén du luong co thé phat
hién dugc trong thyc pham (European Union, 2023).
Sau khi co quan An toan Thuc pham Chau Au danh
gia dit liéu vé quan tric BAC, theo bdo cio EFSA
2013: EN - 483 cho thiy rang BAC ton du trong mot
s0 mau phan tich trén cac loai rau, cii, qua, trong thit
va cac san pham tir dong vat trén can & mirc kha cao
(European Food Safety Authority, 2013). Héi dong
chau Au da yéu cau co quan An toan Thuc pham
Chau Au tién hanh danh gia rii ro trong ché d6 an
uéng ddi véi du luong BAC trong mot s6 loai thuc
pham véi mirc du lwong tam thoi 1a 0,1 mg/kg. Sau
danh gia, Hoi dong chau Au da thong nhat dua ra
muc du lugng tdi da tam thoi trong cac loai rau, cu,
qua, dong vat va san phém dong vat trén can 1a 0,1
mg/kg (European Food Safety Authority, 2014).
Tuy nhién, hién nay van chua thiy c6 quy dinh vé
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su ton du cho phép ciia BAC trén céc loai thity, hai
san cung nhu phuong phap phan tich ching. Trén
thé gidi cling c6 mot s6 nghién ctru xoay quanh trén
cac nén thye vat, dong vat trén can va san pham cua
chung. Mot sé phuong phap dinh luong BAC bang
k¥ thuat HPLC dau do UV-Vis ¢6 giéi han phat hién
kha 16n. Thoi gian phan tich dai (tir 15 dén 25 phit)
vi can phai tach sic ky dd cua tat ca cac chat trong
hdn hop phén tich. D6 1a mot trong nhimng han ché
thong thudng ciia k¥ thuat phan tich sic ky long
ghép ndi ddu do quang phd so voi khdi phd
(Basharat et al., 2021). Trong nghién ctru nay, k¥
thuat sac ky siéu cao ap dau do hai 1an khbi phd dugce
sir dung c6 gi6i han phat hién thap (1 pg/kg) va thoi
gian phén tich ngén. Thyc té tai nudc ta, BAC dang
duoc st dung kha pho bién trong nudi tréng thuy
san. Vi vay, viéc ton du chung trong thuy san, san
pham thay san va nguy co khi xut khiu cac san
pham nay ra thi trudng ngoai nudc s& bi kiém soat
chat 1a kho tranh khoi. Trong nghién cuu nay, Gia
tri str dung phuong phap phan tich BAC dugc xay
dung va xdc nhan trén cac nén mau méi dugce quan
tam nhu tom, ca tra, tom tdm bdt va nudc nudi trong
thity san nham gitp cho nganh thuy san kiém soat
ton du BAC mot cach hiéu qua hon. Céu tric tong
quét cac hop cht benzalkonium chloride dugc biéu
dién théng qua Hinh 1.

Cl- CH3
N CH,(CH,),CH;
CH,

Hinh 1. Benzalkonium chloride (BAC) —
(n=8,10,12,14,16,18)

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bj va hoa chat

Thiét bi phan tich sic ky long siéu cao ap dugc
dung trong nghién ctru ghép hai lan khdi phd UPLC-
MS/MS, Xevo TQ-S micro cua hang Waters, cot st
dung 14 C18 1,7 um; 2,1x50 mm va phin mém tng
dung Masslynx.

Céc hoa chat dugc sir dung trong nghién ciru bao
g@)m formic acid (CH20,, 99,6%), nuéc HPLC
(H20), acetonitrile HPLC (C;H3N, 99,9%), sodium
chloride (NacCl, 99,5%), magnesium
sulfate (MgSOa4, 99,5%) cta hang Merck KGaA,
DPuc. Bot C18 c¢6 ngudn goc tir hing Agilent
technologies, USA. Céc chat chuan benzyl dimethyl
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octyl ammonium chloride (Ci7H30N.Cl, 96,5%),
benzyl dimethyl decyl ammonium chloride
(Ci19H34N.Cl, 94,4%), benzyl dimethyl dodecyl
ammonium chloride (C»H3sN.Cl, 88,8%), benzyl
dimethyl  tetradecyl ammonium  chloride
(C23H4N.Cl, 90,1%), benzyl dimethyl hexadecyl
ammonium chloride (C»sHsN.Cl, 96,5%), benzyl
dimethyl octadecyl ammonium chloride
(C27HsoN.Cl, 96,1%) cua hang LGC, Anh. Noi
chuin benzyl dimethyl octadecyl ammonium
chloride-D7 (Cy7;H43CID7N) cua HPC Standards
GmbH, Duec.

2.2. Vit li¢u nén

Neén mau tom st tuoi, ca tra song, tom tam bot,
nude nudi trong thuy san dugc thu tai cac co sé ché
bien thuy san va ao nudi trén dia ban tinh Ca Mau.

2.3. Phuwong phap tién hanh
2.3.1. Chudn bj mdu

Mau ¢4, tom, tom tdm bot chi 1y phan thudng
dung lam thtc an cho nguoi, xay min. Mau nudc
nuoi trong thiy san loc sach.

Céc méu dugce st dung 1am nén mau 14 cac mau
da duogc xac dinh khong chira cac chét can phén tich
hodc ¢6 nhiéu nén rit nho, duoc xem 1a mau tréng.
N6 duoc dung 1am nén thém chudn & cac nong do
quan tam dé khao sat, danh gia cac thong sd cua
phuong phap. Mau nén tom, ca, tdm bot bao quan &
nhiét d6 nho hon hoac béng -18°C néu chua phan
tich ngay. Mau nudc bao quan lanh & 4-8°C.

2.3.2. Pha ché héa chat, chdt chudn

Chuan gbc 1000 mg/L (1000 ppm): can 10 mg
cac chuan BAC - C8, BAC - C10, BAC - C12, BAC
- C14, BAC - C16, BAC - C18, BAC C18 - D7 vao
timg binh dinh mtrc 10 mL, hoa tan chudn bing
acetonitrile, dinh mac dén vach 10 mL. Dung dich
chuan dugc bao quan 2-8°C.

Dung dich chuan BAC - C8, BAC - C10, BAC -
C12,BAC-C14,BAC-C16,BAC-C18,BACCIS
- D7 10 mg/L (10 ppm): 100 pL duoc hut & mdi
dung dich chuén gdc cho vao cac binh dinh muc 10
mL riéng, dinh mirc t6i vach bang bing ACN &
nhiét d6 phong va lic déu. Bao quan cac chuén vira
pha ché & nhiét do tir 2 dén 8°C.

Hon hop chuin 1am viéc BAC - C8, BAC - C10,
BAC - C12, BAC - C14, BAC - C16, BAC - C18
100 pg/L (100 ppb): 100 uL dugc hit tai méi dung
dich chuén 10 ppm cho vao cung mot binh dinh murc
10 mL, dinh mtrc téi vach bang bang ACN ¢ nhiét
d6 phong va lic déu. Dung dich chuin dugc bao
quan 2-8°C.
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Nbi chuan lam viéc BAC C18 - D7 100 pg/L
(100 ppb): 100 puL dung dich chuan 10 ppm dugc
hat cho vao binh dinh mrc 10 mL, dinh muc téi
vach bang bang ACN ¢ nhiét d6 phong va lic déu.
Dung dich chuan dugc bao quan 2-8°C.

Pha dong A (formic acid 0,1%): 1 lit nudc dugc
dung cho HPLC, hat bo 1 mL sau d6 thém vao 1 mL
formic acid. Pha dong B (acetonitrile 0,1 % acid
formic): 1 it acetonitrile, hut béd 1 mL sau d6 thém
vao 1 mL formic acid.

2.3.3. Xur Iy mau

Mau duoc can 1 g rdi cho vao éng ly tim nhua
¢6 ndp 15 mL, thém vao 50 pL ndi chuan 100 pg/L,
vortex va dé yén khoang 15 phut. Sau do, 4 mL
acetonitrile duoc thém vao, dong nap, lic toi mau.
Ly tdm mau voi tbe dd 3500 vong/phuat, 10 pht.
Tlep theo, phan dich chiét bén trén duoc chuyén hét
vao 6ng nhya 15 mL c6 chira sin khoang 1 g MgSOy4
va 0,5 g NaCl, lic xoay 1 phat, ly tim 3500
vong/phut. Phan dich trong (ACN) phia trén dugc
huat cho vao 6ng nhya 15 mL ¢6 chira sin khoang
200 mg bot C18, 0,5 g MgSO,. Tiép tuc vdi cong
doan lac xody 1 phut, ly tim 3500 vong/phiit. Sau
cung, dung dich phia trén dugc loc qua mang loc c6
kich thudc 13 tir 0,20 dén 0,22 pm vao lo mau 2 mL,
phan tich trén UPLC - MS/MS (Anastassiades &
Lehotay, 2003).

2.3.4. Diéu ki¢n UPLC-MS/MS

Piu kién cho UPLC

Nhiét do cot dugc cai dat & 30°C. Pha dong dugc
st dung formic acid 0,1% (kénh A),'acetonitrile 0,1
% acid formic (kénh B). Cai dat téc do dong 0,3
mL/pht, thé tich tiém mau 10 pL va thoi gian phan
tich 4,5 phat. Chuong trinh gradient pha dong trong
qua trinh nghién ctru dugc trinh bay trong Bang 1.

Béang 1. Chwong trinh gradient dong

Thoi gian (phut) A (%) B (%)
0,2 95 5
0,8 55 45
1,5 10 90
3,0 10 90
3,1 95 5
4.5 95 5

Pbieu kién cho dau do khoi pho

Kiéu ion héa mau ESI (+). Nang luong capillary
0,5 (kV). Nhiét @6 1am kho (desolvation temp) 500
°C. Luu lugng khi mang (desolvation) 1000 (L/H).
Nang luong cone 20 (V).
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Séc ky db dung dich chuin nhom benzalkonium
chloride trong dung méi ACN, phan tich trén thiét
bi ULPC-Xevo TQS micro, hang Waters dugc trinh
bay tai Hinh 2.

281 TIC
100 262 3.00 4.56e7

245

323 45

; L

T T T T T T T T T T T T T = Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00

Hinh 2. Séic ky d6 nhém benzalkonium chloride

Chuong trinh phan manh cac chdt nhom
benzalkonium chloride trong di€u ki¢n ion hoa néu
trén dugc trinh bay trong Bang 2.

Bing 2. Piéu kién phan manh

Ion Ion Ning
Chi tiéu me(m/z) con(m/z) lugng va
© cham (V)
91,1 20
BAC-C8 2483 156.3* 15
91,1 20
BAC-10 276,4 184.3* 15
91,1 25
BAC-12 3044 212.3% 20
91,1 25
BAC-14 332,5 240.4% 20
91,1 25
BAC-16 360,5 268.4% 20
296,5 25
BAC-18 388.,5 388.5% 10
BAC-C18 D7 395,5 395,5% 30

Ghi chu: (*) ion dinh luong
2.3.5. Xdc nhdan gia tri si dung phwong phap

Khoéng tuyén tinh: thém chuén trén timg nén
méu 5 diém chuan 0, 1, 3, 10, 30 pg/kg dé xem xét
khoang tuyén tinh va khao sat duong chuan ap dung
cho phuong phap. Hai thong s can kiém soat &
bude khao sat nay 1a do léch chuan tuong dbi cia
céc diém chudn < 20% va hé s6 tuyén tinh R2>0,99.
Céac khao sat duogc lap lai it nhét 3 lan, qua 3 thoi
diém khac nhau.

Gio6i han phat hién (LOD): LOD duogc danh gia
qua 3 ngay phan tich tai lap, mdi ngay phan tich 7
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mau thém chudn & nong d6 0,5 pg/kg. Picu nay
duoc thuc hién nhu nhau trén 4 nén mau da chon.
Tai gidi han phat hién, ti I¢ signal/noise (S/N), ti 1¢
ion, d¢ 1&ch thoi gian luu (RT) dat theo yéu cau nhan
dién ctia EU808/2021 va Sante/11312/2021v2.

Giéi han dinh lwgng (LOQ): tai gidi han dinh
luong cac thi nghiém ciling dugc b tri lap lai 7 lan
va tai 1ap 21 lan sau 3 ngay khac nhau, tai nong do
1 ng/kg. Két qua danh gia vé d6 chinh xac bao gdm
d6 ding va @6 chum. Cac Kkét qua s& tham chiéu theo
quy dinh vé d6 chinh xac ciia Sante/11312/2021v2
va EU808/2021.

P nhay: Mau dugc khao sat thém chuan tai gidi
han phat hién véi c& mau 21 miuw/nén. Panh gia xem
tat ca c6 dugc phat hién ding. Ti 16 phat hién dung
> 95% thi phuong phap méi c6 do nhay dat yéu cau.

Do chon lgc: Dé danh gia do chon loc, 21 mau
trang duogc khio sat trén cac nén tém, ca, tom tam
bot va nudc nudi trong thiy san, xem xet tat ca cac
miu ¢6 dugc nhan dién ding. Cac mau ciing can
dugc nhan dién dang véi ti 1€ tir 95% tré 1én phuong
phép duoc xem 1a c6 tinh chon loc cao.

P Lip lai: Khao sat duoc thyc hién trén 7 mau
thém chuan tai mdi nong d9, bao gém gidi han dinh
luong va 3 ndng do 10, 15, 25 pg/kg, trong diéu kién
1ap lai, tinh toan d6 1éch chuan Sr va RSDr.

Do tai 1ap: Cac mau duoc bd tri khao sat qua 3
ngay khac nhau, mdi ndng d6 khao sat 21 mau/nén,
trong diéu kién tai 1ap ndi bd phong thi nghiém, xac
dinh d¢ léch chuan SR, RSDR vao cac thoi diém
khéc nhau.

Theo tai liéu Sante/11312/2021v2 cia EURL vé
kiém soat chét lugng phan tich va quy trinh x4c nhan
phuong phéap, mot phuong phéap c6 do chum t6t phai
thoa man d¢ tai 1ap ndi bo phong thi nghiém RSDR
(%) <20%.

Do diung: Gia tri nay dugc danh gia thong qua
d6 thu hoi cua tt ca cac mau thém chuan tir gia tri
dinh lugng trd 1én. Cac gia tri d¢ dung, dd chum sau
khi tinh toan thdng ké duoc tham chiéu véi cac tai
liéu hudng dan va tiéu chi chip nhan cia quy dinh
Sante/11312/2021v2 va EU808/2021. Nhiam, dénh
gia d¢ chinh xac ctia phuong phap cé dap tng theo
yéu cau quy dinh.

3. KET QUA VA THAO LUAN
3.1. Khoang tuyén tinh

Két qua khao sat khoang tuyén tinh gdom cac
diém chuan 0,1, 3, 10, 30 pg/kg qua ba ngay, trén
bbn nén miu, hé sb hdi quy tuyén tinh 1an luot thu
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duoc rat tét, trén tat ca cac nén mau khao sat. Quy
mo khao sat trén mdi nén mau 1a 6 ngay tai lap, ké
tir khi hoan thién nhitng yéu t6 cu thanh cho mot
dudng chuan nhu sé diém, khoang rong can thiét,

Bang 3. H¢ s6 hdi quy tuyén tinh
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budc nhay giita cac diém. Cac hé sb hoi quy tinh
toan dugc déu 1on hon tiéu chi quy dinh (>0,99) va
dugc trinh bay dai dién két qua khao sat 3 ngay trong
Bang 3.

C8 C10 C12 C14 C16 C18

Tom 0,996 0,994 0,996 0,998 0,997 0,999

Ngay 1 Ca 0,999 0,999 0,997 0,999 0,998 0,998
T.Bot 0,998 0,997 0,993 0,995 0,999 0,999

Nudce 0,997 0,998 0,996 0,998 0,999 0,998

Tom 0,998 0,992 0,996 0,998 0,999 0,998

Nedy 2 Ca 0,999 0,999 0,997 0,999 0,998 0,998
T.Bot 0,998 0,998 0,996 0,997 0,996 0,999

Nude 0,997 0,998 0,996 0,997 0,999 0,999

Tom 0,997 0,996 0,996 0,999 0,999 0,998

Ngdy 3 Ca 0,999 0,999 0,998 0,999 0,999 0,998
T.Bot 0,997 0,996 0,996 0,999 0,999 0,998

Nudce 0,998 0,998 0,996 0,996 0,998 0,998

Do léch cac diém chuan va hé s6 h01 quy myen
tinh duoc tinh toan sin trén phan mém diéu khién
thiét bi (MassLynx V4.2). Sau tit ca cac lan khao
sat, gia trj do léch chuan cac diém chuan déu nho
hon 15%. H¢ s6 R? dat gia tri tir 0,992 dén 0,999.

Két qua khao sat cho thay ring cac diéu kién
danh gia déu dap tmg yéu cu. Cac yéu cau bao gdm
R2> 0,99, d6 léch cua cac diém chuin < 20%. Qua
d6, nhan thdy duong chuan phu hop v6i phuong
phap, bude nhay cua cac diém chuan phu hop nén
dat dugc hé sb tuyen tinh cao (European
commission, 2021).

3.2. Giéi han phat hién (LOD)

Céc tiéu chi nhan dién mot chit theo tai lidu
ctiaPhong thi nghiém tham chiéu Chau Au vé du
luong thude trir sdu (Sante/11312/2021v2) va quy
dinh thuc hién ciia iy ban Chau Au vé viéc thuc hién
céc phuong phéap phan tich du lugng cac hoat chét
dugc 1y dugc sir dung trong dong vat san xuét thuc
pham bao goém:

— Tilé S/N >3,

— Ti 1¢ ion duoc phép dao dong + 30% so voi
chuan,

— Do Iéch thoi gian luu tuong d6i cho phép +
1% so véi chuan (European Union, 2021).

Céc két qua khao sat thyc hién qua 3 ngay voi 21
lan 1ap lai va tai 1ap, dugce thuc hién trén 4 nén mau
khao sat va dugc thong ké trong Bang 4.

Két qua cho thdy tt ca cac mau khao sat tai gidi
han phat hién déu dugc nhan dién ding

DAu hi€u nhan dang mot chét trong k¥ thuét sdc
ky long khéi phd bao gom ti 18 S/N, ti 1& ion, d6 1éch
thoi gian luu déu dat so voi tiéu chi. Do 1éch thoi
gian luu twong ddi qua 21 lugt phan tich rat nho, ti
1¢ ion 6n dinh chi dao dong 16n nhit 14 0,03 don vi,
chiém khoang 13%, so véi mic quy dinh 30% thi
day 1a con sb kha thap. Gia tri S/N tinh toan thong
qua phan mém tinh toan két qua trén thiét bi va tat
ca cac mau déu cho gid tri 16n hon 3 rat nhiéu.

Thyc nghiém cho thay, tai gia tri 0,5 pg/kg, két
qué phan tich 21/21 mau (100%) da dap ung day da
céc tidu chi vé& nhan dién mot chat trong k¥ thuat sdc
ky long khdi phd. Gia tri LOD nay ciing dap tng
dugc muyc dich s dung phuong phép trong phan tich
hop chat nhém BAC trong céc nén mau khao sat néu
trén.



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 61, S6 34 (2025): 1-10

Bing 4. Két qua khio sit cic thong so danh gia LOD trén cic nén miu tém, c4 tra, tom tim bdt, nuéc

nudi trong thity sin

Nén tém thém chuin 0,5 pg/kg, N=21 RT Ti 1€ ion S/N
C8 0,70-,072 0,21-0,24 >3
C10 0,75-0,77 0,24-0,28 >3
C12 0,80-0,82 0,22-0,25 >3
Cl4 0,85-0,87 0,24-0,26 >3
Clé6 0,92-0,93 0,22-0,24 >3
C18 1,00 0,13-0,16 >3
Nén c4 tra thém chuin 0,5 pg/kg, N=21
C8 0,69-0,72 0,22-0,25 >3
C10 0,74-0,76 0,25-0,26 >3
C12 0,79-0,82 0,22-0,25 >3
Cl4 0,85-0,87 0,24-0,26 >3
Cl6 0,92-0,93 0,22-0,25 >3
C18 1,00 0,14-0,16 >3
Nén tém tAm bot thém chuin 0,5 pg/kg, N=21
C8 0,70-0,72 0,22-0,24 >3
C10 0,75-0,76 0,25-0,27 >3
C12 0,80-,082 0,23-0,24 >3
Cl4 0,86-0,87 0,24-0,27 >3
Clé6 0,92-0,93 0,22-0,24 >3
C18 1,00 0,13-0,16 >3
Nén nwée NTTS thém chuin 0,5 pg/kg, N=21
C8 0,70-0,72 0,22-0,24 >3
C10 0,74-0,76 0,25-0,28 >3
C12 0,79-0,82 0,22-0,24 >3
Cl4 0,85-0,87 0,25-0,26 >3
Cl6 0,92-0,93 0,22-0,24 >3
C18 1,00 0,14-0,16 >3

3.3. Giéi han dinh luwgng (LOQ)

Két qué khéo sat tai giéi han dinh luong qua 3
ngay tai lap, trén tat ca cac nén khao sat dugc thong
ké trong Bang 5.

Tai LOQ, d6 chinh x4c 12 théng sé muc tiéu duoc
danh gia. B chinh xac dugc danh gia thong qua do
thu hdi va d6 1éch chuén tuong ddi cac mau thém
chudn & didu kién tai 1ap ndi bo phong thi nghiém.
Ca bdn nén mau déu thyc hién 21 miu phan tich, 7
mau/ngay, thuc hién trong 3 ngay. Két qua tinh toan
thong ké cho thay %RSDR va %R déu dat yéu cau
s0 v6i qui dinh ctia Phong thi nghiém tham chiéu
Chau Au vé du luong thudc trir sau (EURL).

Theo tai liéu Sante/11312/2021v2 cua EURL vé
kiém soat chét lugng phan tich va quy trinh x4c nhan
phuong phap, dd chinh xac phai théa man hai tiéu
chi d0 tai 1ap ndi bo phong thi nghi€ém RSDR (%) <
20% va d9 thu hoi %R (70-120%). S6 ligu cho thay
tai muc ndng d6 1 pg/kg phuong phép dinh luong
tot ket qua ¢ do chinh xac dat yéu cau trén ca bon
nén mau thyuc hién (EC, 2021).

Gidi han dinh luong cua phuong phap 1 ug/kg 1a
kha thap so véi muc kiém soat trén cac san pham
nong san, thyc phim ma lién minh Chau Au dang
kiém soat (100 pg/kg). Dleu ndy cho thay hiéu nang
ctia phuong phap dép tng rat tot yéu cau sir dung.
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Bang 5. Két qua khao sat cac thong s6 danh gia LOQ trén nén tém nguyén liéu, ca tra, tom bdt, nwéc

nudi trong thiy san

Théng s6 Tom Ca tra Tom bot Nué6c

o8 RSDR (%) 10,9 11,2 11,7 9.1
R (%) 77-115 77-116 77-120 88-120

C10 RSDR (%) 11,6 10,3 10,8 8,8
R (%) 78-115 83-117 79-117 85-118

. RSDR (%) 6,6 77 6,3 5.4
R (%) 95-120 89-120 93-120 99-120

o1 RSDR (%) 6.8 75 9,2 10,4
R (%) 97-119 90-119 85-119 81-120

16 RSDR (%) 8.9 9.9 10,4 1.8
R (%) 85-119 80-116 73-114 77-118

s RSDR (%) 10,4 10,7 8.8 14,4
R (%) 85-120 83-117 82-114 73-117

3.3. D nhay

Do nhay cua phuong phap tai gi6éi han phat hién
dugc khao sat 21 mau lap lai/nén 100% mau phat
hién dung, két qua khao sat da trinh bay trong muc
khao sat LOD.

Tir két qua nay khang dinh phuong phap phan
tich xay dung c6 d6 nhay cao. Tat ca mau duong tinh
khao sat déu phat hién dung. D nhay tai gidi han
phat hién la quan trong trong viéc khing dinh
phuong phap c6 cho két qua am tinh gia hay khong,
diéu nay con c¢6 ¥ nghia quyét dinh hon khi phuong
phap phan tich chat cam. Vi vy, d6 nhay trong moi
truong hop can phai dugc khao sat va danh gid.
Trong nghién ciru nay, do nhay sau khao sat qua cac
loat mau dat 100%. Do do6, phuong phap c6 do nhay
rit cao, dap tng hoan toan yéu cau dit ra vé kha
ning nhan dién duoc chit phan tich khi chung ¢
mit trong mau thir véi ndng do tir 16n hon hodc bang
gidi han phat hién cua phuong phap.

3.4. Do chon loc

Néu khao sat do nhay nham khéng dinh ti 1€ 4m
tinh gia thi d6 chon loc nham khing dinh ti 16 duong
tinh gia cua phuong phéap. Bén canh do, cac yeu t6
ndi tai cia nén mau c6 gay ra sy _phat hién sai 1am
cho phuong phap hay khong, déu dwoc danh gia
thong qua d6 chon loc ctia phuwong phap.

Két qua khao sat 21 miu trang/nén, 100% déu
cho két qua am tinh. Nhu vay, phuong phéap cé tinh
chon loc cao. B9 chon lgc cling c6 y nghia quan
trong nhu dbi véi do nhay. C4 hai hop thanh sy chéc
chin, tin cdy cho két qua khi phat hién chit phan
tich. Khao sat hai thong sb nay da cho thdy kha ning

nhén dién sai hay bo lot chét phén tich myc ti€u cia
phuong phap vira xay dung duoc la khong xay ra.
3.5. Do chinh xéc ctia phwong phap (do chum
va d¢ diang)

Két qua tién hanh khao sat 3 ndng do trén mirc
gidi han dinh lugng. Phan tich dugc ladp lai va tai lap
trong 3 ngay. S6 liéu dugc thu thap va tinh toan do
léch chuan va d¢ thu hoi dé ching minh d¢ chinh
xéc. S lidu khao sat va tinh toan théng ké & 3 nong
d6 khac nhau, thyc hién tai 1ap qua 3 ngay trén cac
nén mau tom, ca tra, tdm bot, nudc nudi trong thiay
san dugc trinh bay tai Bang 6.

Do tai lap tai cac ndng 10, 15, 25 pg/kg trén cac
nén mau thuc, déu cho dd chum tdt. Cu thé do léch
chuan tai 1ap qua 3 ngay vdi 21 luot phén tich déu
cho két qua nhé hon 20% theo quy dinh cua
Sante/11312/2021v2. D léch chuan tai 1ap noi bd
phong thi nghiém RSDR (%) cang nho thi d§ chum
cang tot Trén nén mau nudc da phan cac chat c6 do
chum tét. BAC-C18 14 chit c6 do chum tdt nhét
trong nhom trén tat ca cac nén, nguyén nhéan cé thé
1a do phwong phap str dung ndi chuan dong vi cia
BAC-C18 1a D7.

Cac két qua vé d6 chum duoc tinh toan théng ké
chi tiét. Tuy nhién, chi cong bd do tai lap nodi bd
phong thi nghiém vi n6 phan anh khach quan hon sy
phan tan cua két qua dudi sy anh huéng cia cac didu
kién tai 1ap. Két qua khao sat cho thiy cac loat phan
tich c6 d6 chum cao trén hdu hét cac nén mau va gia
trj d tai lap ndi bd phong thi nghiém thip hon nhiéu
s0 v6i qui dinh ma cong ddng chung Chau Au EU
808/2021 hay Sante/11312/2021v2 dua ra.



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 61, S6 34 (2025): 1-10

Bang 6. Két qua khio sat do chinh xac tai cac ndng dd 10, 15, 25 pg/kg trén cic nén miu tém, ca tra,
tom bot, nwéc nudi trong thity san thém chuén

MAu thém chuin 10; 15; 25

ng/ke, N=21 Tom Ca tra Tom bot Nuée
c8 RSDR (%) 8,1-12,1 7,5-13,5 7,8-11,4 6,9-7,9
R (%) 81-116 80-119 86-119 90-119
c1o RSDR (%) 8,7-9,8 6,5-12,2 6,9-11,4 7,3-10,9
R (%) 84-117 81-119 87-119 84-119
cl2 RSDR (%) 8,0-8,9 6,4-10,7 6,2-8,4 5,7-7,2
R (%) 81-116 85-118 87-118 89-119
Cla RSDR (%) 5,6-8,7 4,6-7,0 5,7-7,4 4,8-19,2
R (%) 86-116 86-120 84-119 93-119
Cl6 RSDR (%) 4,1-6,6 3,6-7,0 4,2-6,7 3,349
R (%) 83-114 91-114 80-110 92-114
C18 RSDR (%) 3,1-5,0 3,0-5,2 2,5-5,3 2,4-42
R (%) 83-106 8,0-106 85-105 84-106

Do thu hodi trén ca 4 nén déu dao dong trong
khoang 80 - 120% déu nay thiy dugc do ding cia
phuong phap tét. By ding 1a thong s6 quan trong
trong dinh lugng mét chit. N6 phan anh mic d6 gﬁn
nhau gitra gi4 tri thuc va ndng do phan tich dugc.
Theo ly thuyét rnéu thém chuan c6 nong do cang cao
thi thu hoi cang tot. Cac két qua thuc nghiém thu
dugc phu hop véi ly thuyét néu trén. O cac diém
nong do cao cac benzalkonium thanh phan nhu C16
va C18 ¢6 do chum va do dung rat cao. Tir két qua
khao sat va thong ké cho thdy, phuong phép c6 do
chinh xdc dap ung yéu cau quy dinh tai cac tai liéu
tham chiéu vé yéu cau xdc nhén phuong phap cua
ho6i dong Chau Au.

Séic ky d6 thém chuan cac chit benzalkonium
chloride trén cac nén miu tom, ca tra, tom bot va
nude nudi trong thiry san duoc trinh bay tir Hinh 3
dén Hinh 6
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Hinh 3. Séic ky d6 thém chuin nhém

benzalkonium chloride trén nén tom
Nghién ciru nay c6 mot s6 wu diém so véi cac
nghién ctru trude day 1a gioi han phat hién thap (0,05
ng/kg), thoi gian phén tich ngén (5 phut) va xac dinh
dugc tat ca cac hop chat trong nhom benzalkonium
chloride. M6t s6 nghién ciru trén cac nén mau nudc

thai hodc san pham khtr tring bang ky thuat HPLC
dau do quang ph() déu cho gi6i han phat hién cao tir
vai chuc ppb dén ham lugng ppm, thoi gian phén
tich trén 20 phit va chi xac dinh vai dan xuét thugc
nhém (Tuliana et al., 2023).
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4. KET LUAN

Két qua phén tich thyc nghiém cho thdy BAC 1a
nhém chét dé& chiét va co cudng do tin hiéu cao. Vi
vay, khdi lugng miu lay phan tich nho (1 gam),
khong can phai lam giau thong qua qué trinh co dic
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