Tap chi phan tich Hoa, Ly va Sinh hoc - Tdp 29, s 03/2023

XAC NHAN GIA TRI SU DUNG CUA PHUONG PHAP UPLC/MS/MS
PE PHAN TiCH HAM LUQNG TINOPAL CBS-X TRONG GAO

Pén toa soan 03-10-2023
Nguyén Kiéu Hung', Lé Vin Cuong, Nguyén Thu Hing Trin Vin Luong
Cuc Canh sdt phong, chong toi pham vé méi truong, B6 Cong an

*Email: hungfly.77@gmail.com

SUMMARY

VALIDATION OF UPLC/MS/MS METHOD FOR DETERMINATION OF TINOPAL CBS
- X IN RICE PRODUCTS

A method based on ultra high performance liquid chromatography coupled with tandem mass spectrometry
(UPLC/MS/MS) as development for simple and rapid determination of the residues of tinopal CBS - X in
rice products. The sample were extracted by 4 % phosphoric acid in acetonitrile and then analyzed in
multiple reaction monitoring (MRM) mode. The mobile phase was composed of solvent A (water) and
solvent B (acetonitrile). Gradient program was performed as follows: 0 - 0.5min, 80% A; 0.5 - 4.0 min, 20%
A and at initial condition. Total run time is 8 min. The flow rate was settled at 0.3 ml/min with an injection
volume of 10 ul. Under the optimized conditions, the linear range for tinopal CBS - X is 1.0 — 10 ng/g, the
linear correlation coefficients are more than 0.99. The limits of quantification of tinopal CBS - X are 2.20
ng/g. The recoveries of tinopal CBS - X ranged from 93.50 % - 118.3 % with relative standard deviation
(RSD) between 0.96 — 12.06 %. The method was validated according to the Directive 2002/657/EC and
subsequently applied to 18 samples of rice products.
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sir dung chat tinopal CBS-X trong san xuit bin

1. DAT VAN DE o o
hodc mot s6 san pham ché bién tir gao d€ 1am tang

Trong thoi gian qua, tinh hinh st dung chat cAm d6 trang sang, cai thién do bong bé mat lam cho
trong thuc phdm van dién bién phirc tap, gy nhiéu san phim hip din hon, bén hon. Theo nhiéu
burc xtc cho ngudi tidu dung. Cac chit cAm duoc nghién ctru, tinopal ¢6 thé gdy nhiu tac hai cho
stt dung chi yéu nhu auramine O, salbutamol, con ngudi khi an nhing loai thyc pham chira ton
clenbuterol, ractopamine, vat yellow, han the, du chit nay co thé gdy hai dudng tiéu hoa, niém
tinopal, formol ... giy anh hu(’rpg ,xéu dén siic mac thanh rudt, c6 nguy co dua dén tinh trang
khoe nguoi dan. Tinopal dugc biét dén 1a mot loai viém loét da day, ung thu.

hoa chat chi dugc phép sir dung trong mot sb
nganh cong nghi¢p va khong dugc phép st dung
trong thyc pham. Tinopal CBS-X 1a mot chat lam
tring quang hoc c6 tén khoa hoc la 4,4-
bis (2-sulfostyryl)biphenyl, cong thitc phéan tir la
CusH20Na,0¢S,. Tinopal CBS - X 1a chat lam tring
huynh quang cé kha nang phat huynh quang va
gdy ra hiéu Umg tan xa trén bé mit san phdm ma
chung bam vao lam cho san phiam c6 cam giac
trang hon. Chinh vi vdy, nhiéu co s san xuit da

Dé kiém soat triét dé viéc st dung tinopal CBS - X
trong san xuat, kinh doanh bén, banh phd, banh
canh tuoi, ngay 16/8/2013 Cuc An toan thuc
pham, BO Y té dd c6 van ban sb 1731/ATTP-KN
yéu cau S& Y té cac tinh, thanh phd truc thudc
Trung wong phdi hop truy nguyén ngudn gdc
nguyén liéu, kiém soat tinopal CBS - X trong san
xuét ban; chi dao cac don vi chiic nang trén dia
ban tiép tuc phdi hop kiém tra, giam sat, 1dy miu
nghi ngd dé kiém nghiém chét tinopal CBS - X dbi

42



v6i cac san pham ché bién bot, tinh bot truyén
théng nhu bun, banh phé, banh canh tuoi... Piéu
tra, truy nguyén 6 nhiém tinopal CBS - X dbi voi
san pham, cha y dbi voi co so san xudt nguyén
liéu “bot wdt”, iy mau va kiém nghiém ddi véi
nguyén liéu nghi ngd 6 nhiém tinopal, trong giai
doan chua xay dung dugc phuong phap phan tich
cho phong thi nghiém cta don vi, c6 thé ap ky
thuat sic ky long hiéu ning cao (HPLC) sir dung
dau do huynh quang dé kiém nghiém xéac dinh
tinopal CBS-X trong thyc phidm. Céc co quan/don
vi trude khi sir dung phai thyc hién xac nhan hiéu
luc cta phuong phap theo quy dinh cia tiéu chuan
ISO/IEC 17025.

Tai Viét Nam hién chwa thiy cong bd nao nghién
chu phat hién tinopal bang ky thuat HPLC-
MS/MS. Phuong phap nay hién dang duogc cac
phong thi nghiém quan tim nghién ciu dé tan
dung vu diém cua detector MS/MS so véi detector
UV. Trén thé gi6i, nam 2014, nhém tac gia Kyung
YuK Ko va cong su [2] dd cong bd phuong phap
xac dinh tinopal CBS - X trong nén miu gao va
bin gao véi do thu hdi dao dong trong khoang tir
70,3 - 83,3% va 63,4 - 78,7%, gidi han dinh lugng
lan luot 1a 1,58 va 1,51 ng/g tuong tng. Phwong
phap nay di ap dung phan tich 5 mau thyc té la
cic mau gao va bun gao ctia Viét Nam, Théi Lan,
Han Qudc, trong d6 phat hién c6 01 mau bin gao
cua Viét Nam duong tinh véi tinopal CBS - X
(ham lugng 2,1 mg/kg). Nam 2020, nhom tac gia
Tran Thai Thanh va cong sy [3] ciing nghién ciru
khao sat anh huong cua cac phuong phap lam
giam ndng do tinopal CBS - X cua thyc pham, két
quéa cho thay phuong phép do trén may sic ky
long hi¢u nang cao c6 d9 nhay cao, chinh xac véi
ty 1€ 98,4% so voi 105,6% cua phuong phap do
quang ph6 UV.

Phuong phap UPLC/MS/MS trong nghién ciru nay
dat @6 nhay va dd chon loc cao, quy trinh chiét
mau don gian, dung moi thong dung, thoi gian
phan tich nhanh. Mau dugc chiét bang hdn hop
dung mdi acid phosphoric 4% trong acetonitrile,
sau d6 dinh lugng trén UPLC- MS/MS. Khing
dinh chat nghién ctru bang 4 ion dic trung,
phuong phép dd dugc tham dinh vé& d6 phu hop
ctia h¢ thong sic ky, tinh ddc hiéu, khoang tuyén
tinh, d¢ dung, gidi han phat hién, gidi han dinh
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luong dat yéu cdu theo cac quy dinh cua cong
ddng chung Chau Au [5].

2. THU'C NGHIEM
2.1. Ho4 chit

Tt ca cac hoa chit dung trong nghién ctru nay déu
thuoc loai tinh khiét phan tich. Acetonitrile
(ACN); metanol (MeOH); nudc tinh khiét dung
cho HPLC déu ctua Merck, Duc; acid phosphoric
85% (Trung Qudc); chudn tinopal CBS-X 96%
(CAS 27344-41-8, Canada); dung dich chuin gbc
¢6 ndéng d6 100 pg/mL, bao quan -20°C. Dung
dich ACN:H3PO, (6:4) dugc chuén bi béng cach
hat 40 mL dung méi HsPO,, cho vao binh dinh
mic 100 mL, dinh mac dén vach bing ACN.
Dung dich chuén lam viéc dugc pha tir chuén gdc
¢6 cac ndng d6 lan luot 1a 1,0; 2,0; 3,0, 5,0, 7,0 va
10 ng/mL. Dung dich chuan géc va dung dich lam
viéc déu duoc pha trong dung mdi ACN:H;PO,
(6:4), dung dich lam viéc pha trudc khi sir dung.
Pha dong: Kénh A 1a nudc, kénh B 1la ACN.
Chuong trinh pha dong bit ddu 80% A trong 0,5
phut, giam xudng 20% A tai 1,0 phut, giit trong 4
phiit va két thuc tai didu kién ban dau, tong thoi
gian phan tich miu 1a 8 phut, téc do dong 0,3
ml/phit, thé tich hat 1 10 pL.

2.2. Thiét bi

Thiét bi siac ky léong khdi phd UPLC-MS/MS
(Waters, M¥), gdm cac bd phan chinh nhu bom,
bd tiém mau ty dong, b diéu nhiét cot, bo khir
khi, by ghép ndi khbi phd Waters Acquity TQ
Detector va phan mém xu Iy Masslynx 4.1. Cot
sic ky Acquity UPLC®BEH C18 2.1x100 mm,
1,7 um, (Waters, M¥). Nhiét do cot 40°C. Ché do
phéan tich MRM, kiéu ion héa am, nhiét d6 ngudn
120°C, nhiét d6 khir dung méi 350°C, dong khir
khi 800 L/hr. Pién thé mao quan 3,0 kV, dién thé
cone 94V, ap suit chan khong 3,82.e™ mbar.

2.3. Quy trinh xir Iy miu
Chuén bi mau tring: mau tring dugc chun bi nhu
mau thir, sau d6 phan tich trén h¢ UPLC/M/MS.

Mau khong phat hién thdy tinopal CBS - X dugc
sir dung 1am mau tring.

Chuén bi mAu thir: Can chinh xac 5,0 g + 0,05 g
méu thir d duoc dong nhit cho vao 6ng ly tam 50
mL. Thém chinh x4c 10 mL ACN:HsPO, (6:4), lic



déu 10 phdt trén may vortex cho déu mau, giir
trong bé siéu am dung 30 phdat, ly tam 5000
vong/phat trong 10 phdt (t° phong), sau d6 gan iy
phan dich trong. Tiép tuc chiét lap lai lan nita, gop
toan bo dich chiét, ly tam 5000 vong/phdt trong 10
phdt, gan 1y phan dich trong, dinh mirc chinh xac
dén 20 mL bang dung mdi ACN:H;PO, (6:4), hit
1mL loc qua mang loc 0,22 um, khir khi va tién
hanh do trén may UPLC/MS/MS [3].

3. KET QUA VA THAO LUAN
3.1. Két qua khio sat tinh dic hiéu, chon loc

Ap dung cac diéu kién phan tich néu ¢ muc 2 dé
phan tich dung dich chuan tinopal CBS - X & miic
né)ng d6 1,0 ng/mL, thu dugc tin hi¢u véi thoi gian
luu cda tinopal CBS - X la 2,65 phat (hinh 1).
Nang luong phdn méanh cac ion dic trung dugc
trinh bay trong bang 1. Anh huéng cta nén miu

5 Chromatogram - [Tinopal 1 ppb2]
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trong qué trinh phan tich cling dd dugc khao sat.
Két qua bang 2 cho thiy cac dién tich pic ciia mdi
ion lan luot trong dung dich chuén va dung dich
thém chuén vao nén mau sau xur 1y twong ty nhau,
diéu nay ching to khong c6 higu tng nén trong
giai doan tao ion & dau do khéi phd. Khoang dao
dong ion cua tinopal CBS - X trong dung dich
mau déu nam trong khoang cho phép, phii hop voi
quyét dinh 657/2002/EC ctia Chau Au [4].

Bang 1. Nang lwong phdn manh ion cua tinopal

CBS-X
lon Thoi | Pién | Ning
. Ion so ., . .
Tén ok thw gian thé | lwong
chit m /l;) ciAp | Dwell | Cone | Cone
miz) | (5) | (V) | (V)
Tinopal 51691 437,23 | 0,161 94 38
CBS-X ' 348,16 | 0,161 94 36

Ghi chii: ion gach chan la ion ding dé dinh lwong
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Hinh 1. Sic dé chudn tinopal CBS - X tai nong dé 1,0 ng/mL
(a) Sdc do ion dinh leong 516,91 > 437,23, (b) sdc dé ion xdc nhdn 516,91 > 348,16.
Bang 2: Két qua khdo sdt anh hieong ciia nén mau va khoang dao dong ion
Khodng dao
Chét phan tich Nong dd (ng/ml) 3,0 5,0 10 dong ion
(%)
Dung dich chuan Su37 3166 5903 8696
. Sass 2915 5502 8121
Tinopal CBS - X - 1 ém vao miu S| 2830 | 3306 | sis1 | 087093
sau xur ]}’7 5348 2534 3084 7152
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3.2. Khio sit khoing tuyén tinh va dwong 5,0; 7,0 va 10 ng/g. Két qua cho thiy dudng chuén
chuin tinopal CBS - X tuyén tinh trong khoang tir 1,0 -
10 ng/g, R? > 0,99, d6 thu hdi & cac diém chuin

Puong chuén dugc thuc hién trén nén mau tréng, thoa mén yéu ciu ( < 10%)

sau d6 thém chuén tai cac néng do 1,0; 2,0; 3,0;

Compound name: Tinopal

Correlation coefficient: r =0.999241, "2 = 0.998482

Calibration curve: 650.173 * x + 248.23

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Hinh 2. Puong chuan dinh hrong tinopal CBS - X
3.3. Gi6i han phat hién (LOD) va gi6i han dinh 0,69 ng/g va LOQA la 2,,20 ﬁg/g. Ket qu nay cing
lrgng (LOQ) trong tu véi nghién ciu cia n,hom tac rgla K}fung
YuK Ko va cong su [2] va thap hon rat nhic€u so

Trong nghién ciru nay, dé tai tién hanh khao sat véi cac nghién ctru xac dinh tinopal CBS - X su

LOD tai mic nong do thap 1a 1,0 ng/g va 3 ng/g. dung detector huynh quang [3-4].
Chuén bi 10 mau trang thém chuén tai cAc ndng do
trén, xir Iy mau va phan tich theo cac diéu kién da 3.4. Khio sat dg chinh xac

chon, tinh ham luong tinopal CBS — X theo Panh gia d6 chinh x4c dya vao méu thém chuén,

thuc hién bang cach hat lan lugt 200 pL, 375 uL
va 500 uL dung dich chuin 100 ng/mL dé c6 duoc
néng do tinopal CBS - X trong mau lan luot 14 4,0;
7,5 va 10 ng/g. Str dung dudng chuén dé tinh toan.
Tai mdi ndng do, thuc hién chiét doc lap, mdi

phuong trinh dudng chuin (hinh 3) dé xac dinh
nong do cia tinopal BCS - X trong dung dich. Tir
cac gia tri sai khac nay thu duoc gia tri SD, va xac
dinh gia tri LOD va LOQ. Panh gia d¢ tin ciy
LOD thong qua gia tri R (R=Xtb mau thi/LOD).
Ket qua khao st cho thay doi vi mau thém chuan ndng d phan tich 3 in, trong 3 ngay khac nhau.
tai nong do 1,0 ng/g, két qua cho gia tri Rynn toan = Két qua ¢ bang 3 cho thiy hiéu suét thu hdi
¢ - tinopal CBS - X kha cao, dao dong trong khoang
nén nong d¢ dung dich thém chuén khéng ph 93,50 % dén 118,3 % véi do lech chudn twong déi
hop. Tai nong d¢ dung dich 1a 3,0 ng/g, két qua do
dugc Rynn toan = 5,47 1a phit hgp, LOD tinh duoc 1a

2,73 nam ngoai khoang cho phép 4 < Ry woan < 10

tir 0,96 dén 12,06 % twong tmg, dap ung yéu cau
theo quy dinh cua cong dong chung Chau Au [5].
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Bdng 3. Két qud khdo sat dé thu hoi (%) va dé léch chuan (RSD%) tai cac nong dg khac nhau

Lin do Nong dd va hiéu suit thu hoi
Ngay1 | H% | Ngay2 | H% | Ngays | H%
Nong d6 C, = 4,0 ng/
Lan 1 4,0 99,40 3,7 93,50 41 100,2
Lan 2 4,1 103,7 3,9 97,70 4,0 100,6
Lan 3 3,8 94,30 3,8 94,90 4,0 101,2
B 3,9 3,8 4,0
SD 0,15 0,10 0,05
RSD% 3,85 2,63 1,43
RSDgr 3,6
Nong d6 C, = 7,5 ng/
Lan | 8,5 113,6 8,0 106,5 8,1 108,5
Lan 2 8,0 106,4 8,2 109,7 8,2 108,7
Lan 3 8,6 115,1 6,9 91,90 8,3 110,6
B 8,3 7,7 8,2
SD 0,32 0,71 0,10
RSD% 3,84 9,09 1,29
RSDgr 6,1
Nong d6 Cs = 10 nglg
Lan | 11,8 118,3 10,6 106,4 10,4 104,0
Lan 2 9,5 95,5 10,1 101,1 10,5 105,2
Lan 3 9,8 97,7 10,5 105,5 10,3 103,4
B 10,4 10,4 10,4
SD 1,25 0,26 0,11
RSD% 12,06 2,54 0,96
RSDgr 6,2

4. KET QUA PHAN TiCH MAU THUC TE

Quy trinh phan tich sau khi tham dinh da duogc ap
dung dé phan tich ham luong tinopal CBS - X
trong 18 mau gao lay ngiu nhién trén thi truong
Ha Noi. Cac mau gao déu duoc lya chon tir cac
thuong hiéu gao ma ngudi dan hay sir dung. Két
qua cho thiy khong phat hién thdy ham luong
tinopal CBS - X trong tat ca cac mau nay. Viéc sir
dung tinopal CBS - X trong gao c¢6 chiéu huéng
giam so véi nhitng nam trudce day, nguyén nhan cé
thé 1a do c6 su vao cudc cua cac luc luong chirc
ning chuyén nganh, cting véi viée sira doi kip thoi
van ban quy pham phap luat vé viéc st dung chét
cAm & Viét Nam.

5. KET LUAN

Nghién ctru d thim dinh dé 4p dung quy trinh xéac
dinh tinopal CBS - X trong gao st dung k¥ thuat
UPLC/MS/MS dat d6 nhay va d6 chon loc cao,
quy trinh chiét mau don gian, thoi gian phéan tich
nhanh. Gia tri LOD va LOQ tuong ung 1a 0,69 va
2,20 ng/g. Phuong phap dugc thim dinh theo yéu
cau ctia quyét dinh 657/2002/EC [4]. Phuong phép
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phi hop dé xac dinh chat cidm tinopal CBS - X
trong gao. Phuong phap da dugc ap dung phan
tich 18 mau thuc té trén dia ban Ha Noi.
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