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TOM TAT

Phuong phap xac dinh du lwong chloramphenicol (CAP) trong sita bang ky thuat sic ky
long hai 1an khéi phd (LCMSMS) da dugc lap dung va phé duyét thanh cong. Phuong phap 1a phu
hop dé phat hién luong vét CAP & ngudng doi hoi cua thi truong (MRPL 13 0,3 pg/kg).

Du lugng CAP trong sita duoc chiét béng ethyl acetate, sau do dugc loc va bom Ién h¢
théng may LCMSMS. Phat hién CAP bang nguon ion phun dién tor (ESI &m cuc, ché d6 chay
SIM. Khing dinh CAP va CAP-d5 da dugc kiém soat bang 3 ion déc trung. Phuong phap da dugc
phé duyét dua theo quyét dinh 657/2002/EC cua cong ddng chung chau Au cho nhém du lugng
thube thu y trong thyuce pham. D6 1ap lai va do thu hdi & cac ndng d6 thém chuan 0,3; 0, 45; 0,6
ng/kg 1a 7,6% va nam trong khoang -50 = +20%. D tai 1ap cua phuong phap trén cac nén miu
sita khac nhau 13 16,5%. Gi6i han quyét dinh (CCa) va kha niang phat hién (CCB) tuong tmng la
0,10 va 0,12 pg/kg. Bo khong dam bao do cua phuong phap 1a 33,1%.

Tir khéa: Chloramphenicol, Du lugng, Phuong phap xac dinh, Sita, Sac ky long hai lan
khéi ph.

Determination of chloramphenicol residue in milk
by liquid chromatography tandem mass spectrometry (LCMSMY)
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SUMMARY

The method for determination of chloramphenicol residue in milk by liquid
chromatography tandem mass spectrometry was successfully developed and validated. The
method is ‘fit for purpose’ to detect trace amount of the CAP at Minimum Required Performance
Limit (MRPL, 0.3 pg/kg).

The trace amount of CAP in milk was extracted by ethyl acetate, filtered and injected onto
the LC-MS/MS system. Detection of CAP was achieved by negative ionization electrospray (ESI)
in the selected ionization monitoring (SIM) mode. For confirmation, three characteristic mass
transitions were monitored each for the CAP and the CAP-d5 standard. The method was validated
according to the decision 657/2002/EC of European Union criteria for the analyses of veterinary
drug residues in food. The repeatability and the recovery at all three fortification levels at 0.3,
0.45, 0.6 pg kg™ at different days of the method was 7.6% and within the ranges of -50 + +20%,
respectively. The within-laboratory reproducibility on different milk matrices was 16.5%. The
decision limit (CCo) and the detection capability (CCP) were at 0.10 and 0.12 pg kg™,
respectively. The meaurement uncertainty of the method was 33.1%.

Key words: Chloramphenicol, Residue, Validation method, Milk, Liquid chromatography
tandem mass spectrometry.

I. PAT VAN PE

CAP 1a mot chét khang khuan pho rong, ting duoc s dung rong rai ¢ dong vat nudi lam
thuc pham dé diéu tri nhidu loai bénh nhiém tring vi hiéu qua dleu tri rat tot va chi phi thap. Vi
CAP c6 thé gay ra ching thiéu mau do suy tuy nén chung d bi cAm str dung trong chin nuéi dong
vat lam thuc phém o Viét Nam (BNN, 2005) cling nhu nhiéu nuée trén thé gidi (Reuters, 2002).

Trén thé gidi, nhiéu tac gia da nghién ctru thanh cong phuong phap xac dinh du luong
CAP trong sita bang ky thuat sac ky khac nhau (Choon, 2005). Gan day voi sy phat trién nhanh
chong cua k¥ thuét sac ky, ap dung k¥ thuat sac ky 1ong khéi phd dé phan tich CAP t6 ra ¢6 nhiéu

(1) Trung tam Kiém tra vé sinh thii y trung wong I
(2) Hoi thu y Viét Nam



vu diém ndi trdi vi bang ky thuét nay co thé phat hién va khang dinh mot cach chinh xac cac chét
doc hai CAP trong thuc phim & ngudng thi truong (MRPL 1a 0,3 pg/kg).

O trong nudc, viée ap dung ky thuét sac ky long khéi phd dé phat hién du lugng CAP
trong thuc pham di duogc trién khai (Nguyén Thi Thu Thuy va cs, 2007). Mdi phép thir 4p dung ap
dung tai phong thi nghiém phéi dugc nghién ctru thong qua qué trinh x4c dinh hi¢u luc phuong
phap. Khi phwong phép duoc phé duyét, két qua phan tich tai phong thi nghiém d6 s& duoc céc t6
chirc khac hodc cac qudc gia khac thira nhan hodc cong nhan la tuong duong (Vin phong cong
nhan chét luong, 2005).

Dé co phuong phap phan tich du luong CAP trong sira phu hop cho muyc dich st dung,
vigc 1ap dung va phé duyét phuong phaép 1a thuc su can thiét.
IL. POI TUQNG, NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Du luong CAP trong mau sita twoi.
2.2. N¢i dung nghién ciru

- T6i wu hoa diéu kién phan tich CAP trén may LC/MS/MS;

- Téi uu hoa quy trinh chuin bj mau thu;

- Phé duyét phuwong phap phén tich du lwong CAP trong sita bang LCMSMS.

2.3. Pia diém nghién ctru
Phong thi nghiém ctia Trung tim Kiém tra vé sinh thu y TU'1 - Cuc Thi y.
2.4. Phwong phap nghién ciru
2.4.1. Thiét bi
Heé thong sic ky 1ong khdi phd khbi phd UPLC — xevo TQMS (hang Waters).
2.4.2. Nguyén liéu, vit tw, héa chit
- Chuan CAP va CAP-d5 (Dr. Ehrenstorfer).
- Cac loai dung moi: ethyl acetate, methanol, acetonitril, n-hexan, nudc ... (loai tinh khiét
dung cho LCMS).
- Mau sira tring (gom mAu sira bo va sira dé khong nhiém CAP); Mau sita tring thém chuén;
Mau sita duong tinh (sita dé thi nghiém).
2.4.3. Thiét ké cdc thi nghiém

Thi nghiém 1. Tao mau sita tréng, mau sita duong tinh véi CAP.

Thi nghiém 2. T6i wu héa cac diéu kién sic ky va pho khdi trén hé théng LC/MS/MS.

Thi nghiém 3. T6i uu hoa quy trinh chuan bi mau thir phan tich du lugng CAP trong sita.

Thi nghiém 4. Phé duyét phuong phap thir (theo Quyét dinh 2002/675/EC ctia EC).

2.4.4. Phwong phdp xir Iy so ligu

- Bao quan dir liu bang phan mén Excel.

- Phan mén Masslyns 4.1 (1ap dung duong chuan ty dong).

- Thong ké mo ta dé tinh ty 1& %, hé s6 phan tan (CV%)....

- Théng ké phan tich dung tir nghiém F-test, t-test.

- Banh gia hi¢u luc phuong phap theo cua quyét dinh 657/2002/EC cua EC.

III. KET QUA NGHIEN CUU
3.1. T6i wu hoéa diéu kién phéan tich CAP trén may LC/MS/MS
3.1.1. Piéu ki¢n bin phd ion me

CAP duoc t6i wu hoa bang ky thuat ion hoa phun dién tir ESI v6i ché do ban pha ion am.
Chon ché d6 khao sat tu dong dbi v6i CAP va CAP-d5; tbi uvu hoa tung ion me, ta dugc diéu kién
chay ngudn ion hoa ESI nhu sau:

Bing 1. Diéu klen chay nguon ion héa ESI

Thong 50 Picu kién
Tdc d khi phun 30 L/h
Thé phun dién tur 3kV

Nhiét d0 mao quan 400°C

Ghi chl: * Cdc théng s6 khdc tity diéu kién cu thé ciia hé thong may.
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Trong ki thuét ion héa phun dién tir v6i ché do ban ion am, cac ion me thuong 6 dang (M-
1). Tién hanh khao sat bén pha cac ion me. Tlep theo tién hanh ban pha lya chon ion con. Yéu cau
ion con phai ¢6 tin hiéu 16n gap it nhit 10 14n so v&i ion me. Tién hanh t6i vu héa mirc ning luong
bén pha ion me, ion con. Két qua thu dugc ¢ bang 2.
Bang 2. Két qua ban pha cac ion me, ion con ciia CAP, CAP-d5

Khoi heong phdn tir lon me lon con 1 lon con 2
CAP 323,13 326,16 257,12 152, 07
CAP-d5 226 326,15 257,12 157,07

Hinh 1. Phé khéi ion con ciia CAP, CAP-d5 sau khi bin pha
3.1.2. Pha tinh

CAP 1a chat kém phan cuc, do d6 cot tach dugc sir dung 1a cot pha dao. Khao sat cac loai
cot sic ky khac nhau. Két qua cho thay CAP c6 thé tach ra mot cach dé dang bang cot sic ky pha
dao (RP). Cot phu hop 1a c6t Cig 2,1 mm x 50mm hoac tuong duong.

3.1.3. Pha dong
3.1.3.1. Khdo sat thanh phan pha déng

Trong phuong phap sic ki 1ong khéi phd, v6i ki thuat ion héa phun dién tir ban pha & ché
d6 ion am, qua trinh ion hoa ting khi c6 thém cac chét nhu axit focmic.

Khao sat sy anh hudng ciia thanh phan pha dong (B/A) trong d6 pha dong 1 1a acetonitrile /
nude tinh khiét véi 0,1% axit focmic; pha dong 2 1a acetonitrile : methanol (9:1)/ d&m amonium
acetate 10 mM pha trong nude tinh khiét.

Tién hanh: Bom cing 1 nong d6 chat chuan CAP 0.5 ppb, chay ché do dang dong, ty 1¢ B/A 1a
85/15, tbc d6 dong 1a 0,3 mL/phit.

Két qua: Ca 2 thanh phan pha dong nay déu c6 thé sir dung lam pha dong dé phan tich
CAP trong miu sita (déu ddy dugc CAP ra khoi cot, sic d6 phd khdi gdm ion me va 02 ion con
dién hinh caa CAP). Tuy nhién nhuoc diém cta thanh phan pha dong c6 dém amonium acetate 10
mM 14 nhanh 1am béan cone ctia ngudn. Do d6, chiing toi chon pha dong 1a acetonitrile/ nudc - axit
focmic 0,1% cho cac khao sat tiép theo.
3.1.3.2. Khado sat téi wu héa pha déng

- Dua vao két qua khao sat trén, tiép tuc khao sat t6i tru hoa pha dong ddi voi dung dich
chudn va miu tring thém chuan khi cac diéu kién thi nghiém khac 13 ¢6 dinh. Két qua da tim duoc
chuong trinh pha dong toi wu dé phan tich CAP trong sita (bang 3).

Bang 3. Chwong trinh pha dong gradient

Thoi gian Toc dg dong Kénh A Kénh B
(phat) (mL/phut) (nuoc - axit focmic 0,1%) (acetonitrile)
0 0,3 30 70
0,2 0,3 50 50
1,0 0,3 50 50
1,1 0,3 80 20
2,0 0,3 30 70

Hinh anh mé ta qua trinh t6i vu héa pha dong:
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«/ Pha dpng ding dong, 19 ¢ b/ Pha dong ding dong, 1 I¢ ¢/ Pha dpng gradient

kénh B:A la 85: 15

3.2. Két qua t6i wu hoa quy trinh chuén bi miu thir

kénh B:A 12 95: 5

Hinh 2: Sdc dd t6i wu héa pha déng

3.2.1. Khdo sdt tich bo trong mdu sita truwéc khi tién hanh chiét tdch méu
- Chuén bj 2 nhém mau, mdi nhém gom 01 mAiu sita trang va 06 mau thém chuan CAP dé
ndéng do cudi cung cia dich chiét mau 1a 1 ng/mL.
- Tién hanh chiét va 1am sach mau nhu quy trinh du kién cua AFFSSA, 2004.

- Thyc té, sau khi cho ethyl acetate vao, lac, ly tAm thi chi hiit dugc 3 mL 16p phia trén vi
c6 hién tugng nhii hoa.

- V6i 3 mL 16p phia trén hit dyoc, tién hanh cac budc chuan bi mau tiép theo va phan tich
sac ky. Trén co s so sanh dién tich pic (diém dién) cta 02 quy trinh thir nghiém bang thir nghiém
F-test. Két qua nhu bang sau:

Bing 4. Két qua thir nghiém quy trinh tach chiét CAP trong sira ciia miu khong tach bo

va miu tach bo trweée khi chuédn bi miu thir

Quy trinh khong tach bo Quy trinh tach bo
Cip mau BLK 8,347 9,650
Cip mau SPK 1 35,742 54,864
Cap mau SPK1 51,470 86,122
Cip mau SPK 1 32,525 60,430
Cap mau SPK 1 98,372 95,814
Cap mau SPK1 117,085 272,394
Cap mau SPK 1 198,685 300,657
Phuong sai 4,319E™" 1,289
I:tl'nh toan 0,335
Foos 0,233
Po,05 0,105
Ghi chii * File két qud lwu: CAP_MILK_32-47.qld
Két qua cho thay: w00

- Phuong sai cua quy trinh khong tach bo 1a 4,319E™ nhé hon mét chut so véi phuong sai cua
quy trinh ¢6 tach bo 1a 1,289E+10 song gid tri Finh toan = 0,335 16n hon gid tri Fg s = 0,233, cho théy
khong c6 su khéac biét vé do chinh xac vé két qua thtr nghiém gitta 2 quy trinh chuan bi mau thu
(p>0,05).

- Khong thé ap dung chiét toan phan;

- Khong can phai tach bo trudc khi chiét tich miu nhung can phai nghién ciru bd sung mot

budc dé giam hién twong mau bi nhii hoa va nang cao do thu hoi cua quy trinh.

3.2.2. Khdo sdt ngdn ngiva sw nhii héa khi chiét tich méu

Chuan bi 2 nhom mau, mdi nhém gdm 01 mAu sita tring va 06 mau thém chuan CAP dé
ndng do cudi ciing cua dich chiét mau 1a 1 ng/mL.

Tién hanh chiét va 1am sach miu nhu quy trinh du kién nhung sau budc cho ethyl acetate
va lic, mot 16 miu dé ¢ nhiét d6 4m séu (-15°C) trong 30’; 16 kia dé & nhiét do phong thi nghiém.
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Lo dé ¢ nhiét d6 am sdu, sau khi 14y ra, lac nhe cho tan dung méi va phan nhii héa. Ca 2 16, tiép
tuc tién hanh cac budc tiép theo nhu quy trinh dur kién.

Két qua thi nghiém cho thiy: So v&i thi nghiém trude, 16p dung maéi phia trén cta 16 dé &
nhiét d6 am sau hat dugc nhiéu hon (8 mL), 16 kia van chi hiit dwgc khoang 3 mL. Tién hanh céac
budc xir Iy miu tiép theo rdi bom 1én hé théng may sic ky. Trén co so so sanh dién tich (diém
dién) cta 02 quy trinh thtr nghiém bang thir nghiém F-test; st dung thir nghiém t-test c6 phuwong
sai khac nhau cho 2 16 miu nay dé tim 2 sy khac biét giira 2 két qua thir nghiém. Két qua nhu sau:

Bang 5. Két qua thir nghiém quy trinh tach chiét CAP trong sira ciia
L6 miu dé & nhiét 4o phong va L6 miu dé & nhiét do am sau
Pon vi: Dién tich pic (diém dién)

Miu L6 miu dé & nhiét do phong L6 mAu dé & nhiét dd 4m sau’
Mau SPK1 56,658 504,284
Mau SPK2 166,647 426,315
Mau SPK3 48,535 417,863
Mau SPK4 71,870 418,250
Mau SPK5 47,907 441,825
Mau SPK6 27,456 413,700
Phuong sai 2,46E"” 1,19
I:tinh todn 2,073

Fo,05 5,050

Po,05 0,221

tt|’nh toan 14,906

t0.05/2 2,262

Po,05/2 0,000

Ghi chii * File két qua luu: CAP_MILK 32-47.qld

Két qua bang trén cho thay: Trung binh ctia Lo mau dé ¢ nhiét d6 am sau (diém dién 1a
437039,5) cao hon so v6i trung binh ctia L6 mau dé ¢ nhiét d6 phong (diém dién 12 69845,5); gia
tri tiinh toan = 14,906 10n hon gié tri to sz = 2,262, cho thdy vé két qua thir nghiém cia L6 mau dé o
nhiét do am sdu c6 d6 thu hoi tt hon 13 rét so v6i Lo mau dé ¢ nhiét do ph(‘)ng (p<0,05).

Nhu véy: bang cach bd sung budc dé mau dé & nhiét do am sau (-15°C) da khéc phuc dwoc
hién tuong nhii héa; Po thu hoi cua phuong phap da tang 1én r6 rét (p<0, 05).
3.2.3. Thir nghiém lgi quy trinh chiét mdu thiv CAP trong sira theo quy trinh dugc diéu chinh
3.2.3.1. Tém tdt quy trinh chiét tach CAP trong mdu sita

Theo céc két qua nghién ciru, quy trinh chiét tich CAP trong mau sita tom tat nhur sau:

Bing 6. Tom tit cdc buwdc chuin bi mdu thir phén tich CAP trong sita

Budc No¢i dung
Budc 1. Can 29 mau da dong nhat vao ong ly tam 50ml
Budce 2. Thém CAP-d5 (nong d6 12 0,5 pgrkg)
Budce 3. Voltex 30 gidy ¢ tbc do cao nhat
Budc 4. Thém vao 9ml Ethylacetate
Budc 5. Lac 10 pht & toc do 270 lan/phit
Budc 6. Dé & nhiét 6 am sau (-15°C) trong 30’
Budc 6. Lic nhe, ly tim 4500 vong/ 5 phut/ 4°C
Budc 7. Chuyén 6ml bé mit sang ong thuy tinh
Budc 8. Bay hoi bang khi N, dén khoé & nhiét do 40°C
Budc 9. Hoa tan bang 0,5ml n-hexan hoic iso -octan
Buac 10. Thém vao 0,4 ml H,O
Budc 11. Ly tdm 4000 vong trong 5 phat
Budc 12. Loai bo 16p trén
Budc 13. Ht vao lo dé bom trén may LCMSMS
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3.2.3.2. Thir nghiém lai quy trinh chiét taich CAP trong mau sita

- Chuan bj 2 nhém mAu, mi nhom gdm 06 mau thém chuan CAP dé nong d¢ cudi cing
trong mau thir 12 0,5 pg/kg. Tién hanh chuan bi miu thtr theo quy trinh tom tit néi trén.

- Dung thtr nghiém t-test voi phuong sai khac nhau (da kiém tra bang thir nghiém F-test),
so sanh trung binh dién tich (diém dién) ctia L6 mau chuén bi theo quy trinh dugc diéu chinh theo
bang 6 voi Lo dé & nhiét d6 am sau. Két qua nhu bang sau:

Bing 7. So sanh két qua quy trinh chlet CAP trong siva ciia L6 mdu chudn bi theo quy trinh
dwoc diéu chinh va Lé méu chudn bi theo quy trinh chwa dwoc diéu chinh )
Don vi: Dién tich pic (diem dién)

MAu L4 mau chuin bi theo L6 mau chuén bi theo
quy trinh chwra dwoc didu chinh” quy trinh dwoc didu chinh”

Mau SPK 1 504,284 855,275

Mau SPK?2 426,315 830,790

Miu SPK3 417,863 594,185

Mau SPK4 418,250 705,184

Mau SPK5 441,825 748,244

Mau SPK6 413,700 669,803

Trung binh 437039,5 733913,5

ttl’nh toan 6,952

to,0512 2,447

Po,05/2 0,000

Ghi chii * File két qud lwu: CAP_MILK 32-73.qld

Két qua bang trén cho thay: Trung binh ctia L6 mau chuin bi theo quy trinh duoc diéu chinh (diém
dién la 733913,5) cao hon L6 mau dé & nhiét d6 am sau (dlém dién 1a 437039,5); gia tri tiinn toan = 6,952 16n
hon gia tri toes2 = 2,447, cho thdy vé két qua thir nghlem ctia L6 mau chuén bi theo quy trinh duge didu
chinh ¢6 d6 thu héi t6t hon 13 rét (p<0,05) so v6i Lo miu chuan bi theo quy trinh chwa dwoc diéu chinh (L6
mau dé & nhiét dd am sau).

3.3. Phé duyét phuwong phap thir
3.3.1. Khodng tuyén tinh
3.3.1.1. Xay dung dwong chuan CAP tinh khiét

Tién hanh lap duong chuén tinh khiét coa day dung dich chuén co néng d6 0,2; 0,5; 1,0; 2,5; 5,0;
10,0; 25 ppb trén hé théng méay theo diéu kién t6i wu cua quy trinh phan tich CAP. Qua trinh nay lap lai 2
lan. Pudng chuan dugc thiét 1ap tu dong bang phan mém Masslyns 4 1. Két qua cho théy khoéng tuyén tinh
ctia duong chuén CAP tinh khiét 12 0, 2-25,0 pg/mL, tuong ing voi ndng do trong mau 13 0,05-12,5 ppb.
3.3.1.2. Xdy dung dwong chudn trén nén mau thuc

Trén co sé khao sat khoang tuyén tinh cua duong chuin tinh khiét, tién hanh khao sat thém chuin
voi ndng d6 cudi cung trong mau 1a 0,05; 0,1; 0,25; 0,5; 1,0; 2,0; 10,0 pg/kg. Tién hanh cic budc chiét va
1am sach mau nhur quy trinh trén.

Bing 8: Khoang tuyén tinh ciia dwong chuian CAP trén nén miu thue
Don vi: pg/kg

Nong dd (ng/kg) Lan (1) Lan (2)

0,1 0,15 0,13

0,25 0,13 0,17
0,5 0,42 0,44

1 1,02 1,08

2 2,30 2,15

10 9,83 9,88

R’ 0,988 0,994

Phuong trinh tuyén tinh Y=0,957X+0,127 Y =0,942X + 0,129
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Ghi ch: File két qua lwu: (1) CAP MILK LOD 080512.qld, (2) CAP MILK LOD 080512.qld
2

Nhdn xét: Buong chuan chép nhan duge (R >0,98). Khodng tuyén tinh ciia duong chuan CAP
trén nén mau thuc 12 0,1 — 10,0 pg/kg, tuong tmg voi ndng do trong mau 13 0,1-10,0 pg/kg.
Hmh 3 mmh hoa khoang tuyén tinh ctia dudng chuin CAP tinh khiét va dudong chuan trén nén

Khodang tuyén tinh cia dwong chuin CAP  Khodng tuyén tinh ciia dwong chuan CAP
trén nén mau thuc

tinh khiét

Hinh 3: Khodng tuyén tinh ciia dwong chuin CAP trén nén mdu thuc

3.3.2. Gidi hgn phat hién (LOD), gioi hgn dinh lwgng (LOQ)
Tién hanh chuin bi 10 mau sira trang thém chuan & ndng dé 13 0,3 pg/kg (phuong phap
thém chuan). Két qua phan tich dugc trinh bay trong bang sau:

Bing 9: Két qua thi nghiém vé gigi han phdt hién (LOD), gidi han dinh lwong (LOQ)

Mau* Nong d6 (ng/kg)
SPKO0,3-1 0,30
SPKaO,3-2 0,30
SPKO0,3-3 0,32
SPKO,3-4 0,26
SPKO0,3-5 0,27
SPKO,3-6 0,27
SPKO,3-7 0,30
SPKO,3-8 0,31
SPKaO0,3-9 0,26
SPKO0,3-10 0,26

Trung binh 0,29
SD 0,023

LOD 0,07

LOQ 0,23

Rtl'nh toan 4,09

Ghi chii: *File két qua lwu CAP_MILK 74-133.qld

- Panh gia tinh hop 1y: Twr gia tri LOD da tinh dugc, tinh Ryjnh t0an= X / LOD = 4,09 trong d6
x la tri $b trung binh. Do 4<Riinp toan <10, nén néng dd dung dich thir cuia mau sira tréng thém chuan
la phu hgp, LOD tinh duoc la dang tin cay. Vay LOD 1a 0,07 pg/kg, LOQ la 0,23 pg/kg.
3.3.3. Gioi han phat hién (CCa), gioi han dinh lwong (CCp)
Tir két qua cac thi nghiém, tién hanh tinh cac gia tri CCa va CCP theo tiéu chuan ISO11843. Két
qua trinh bay trong bang sau:

Bdng 10. Tinh toan gia tri CCa va CCP qua cac ngay khac nhau

Don vi: pglkg

Nong dé

Tin hiéu

1)

(2) |

) | (4)
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0,05 0,030 0,050 0,040 0,040
0,1 0,130 0,070 0,100 0,090
0,25 0,240 0,330 0,360 0,250
05 0,500 0,550 0,450 0,520
CCa 0,10 0,09
CCB 0,12 0,12

Ghi chi: File két qua luu
(1): [CAP_MILK_188-216.qld]  (3): [CAP_MILK_74-133.qld]
(2): [CAP_MILK_153-172.gld]  (4): [CAP_MILK_173-187.qld]

Nhu vay: Gia tri CCo 1a 0,10 pg/kg va gia tri va CCp la 0,12 pg/kg.

3.3.4. D¢ lap lai cuia phwong phap
Tién hanh chuan bj 3 16 mau sita tring thém chuan CAP, nong do cudi ciing trong mau la
0,30; 0,45 va 0,60 pg/kg, mdi 16 gdm 6 mau, 1ap lai 3 ngay khac nhau. Két qua trinh bay trong
bang sau:
Bing 11. Két qua xac dinh dd chum trung gian & cic nong dd
Don vi: ug/kg

Mirc 0,30 pg/kg Mirc 0,45 Mc 0,60 pg/kg | Tinh
<A P a b c a b o a b c Chung
Tiéu chi KQ™ | KQ" | KQ" | KQ" | KQ" | KQ" | KQ" | KQ" | KQ
Lan thir 1 0,32 0,24 10,30 {050 |0,45 [0,55 |0,64 | 0,60 | 0,68
Lan thir 2 0,27 |{0,32 0,32 | 0,58 |0,49 | 0,50 | 0,63 | 0,60 | 0,65
Lan thir 3 0,37 10,28 10,30 | 0,46 | 0,45 0,47 | 0,62 | 0,65 | 0,63
Lan tht 4 0,31 0,24 |{0,33 |054 |0,44 |051 |0,71 | 0,67 | 0,69
Lan tht 5 0,35 0,35 {0,29 | 0,50 |0/52 | 0,48 | 0,64 |0,62 | 0,62
Lan thtt 6 0,27 0,26 | 0,29 | 0,51 |0,49 | 0,55 0,64 | 0,71
Trung binh 1032 /0,28 |031 |052 |0,47 | 051 |0,65 |0,63 | 0,66
Po 1léch chuan
(SD) 0,04 |0,04 |0,02 [0,04 |0,03 |[0,03 |0,04 |0,03 | 0,04
Hé¢ s6 phan tan
(CV%) 130 | 159 (54 |79 |66 |67 |55 |45 |54
Do léch chuan twong dong (Sg) 0,11
Trung binh chung (ug/kg) 1,45
Hé s phan tan chung khac nong 46 (CV%) 7,6

Ghi cha: “KQa” Két qua do ngay 1, file luu 1a CAP_MILK_134-160.gld
“KQ": Két qua do ngay 2, file Iuu 1a CAP_ MILK_74-133.qld
“KQ®’: Két qua do ngay 3, file luu 1a CAP_MILK_188-216.qld
Két qua bang cho thdy: Hé s6 phan tan chung (CV%) & ndng d6 CAP trong mau sira 1 0,3;
0,45 va 0,6 pg/kg, gitta cac ngay khac nhau 13 7,6%. So véi quy dinh trong quyét dinh
2002/657/EC ¢ ngudng <1 pg/kg, két qua nay chap nhan duoc.
3.3.5. P§ thu héi ciia phwong phdp
Tir két qua thi nghiém veé lap lai cua phuong phap tlen hanh ¢ cac ndng d6 khac nhau trong
cac ngay khac nhau, tién hanh tinh d6 thu hdi cua timg mau ¢ mdi nong do va do thu hdi chung &
mdi ndng do. Két qua trinh bay trong bang sau:

Bang 12. Pd thu hdi ciia phwong phap

D6 thu hoi (%)

Nongds 0,3 uglkg |  Nongds0,45uglkg | Nong do 0,6 pglkg
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KQ? KQP KQ° KQ? KQP KQ° KQ? KQ° | KQ°

Lan thy 1 106,7 80,0 1000 | 111,1 | 100,0 | 1222 | 106,7 | 100,0 | 113,3

Lan thir 2 90,0 106,7 | 10e6,7 | 1289 | 1089 | 111,1 | 1050 | 100,0 | 108,3

Lan thtr 3 123,3 93,3 100,0 | 102,2 | 100,0 | 104,4 | 103,3 | 108,3 | 105,0

Lan tht 4 103,3 80,0 110,0 | 120,0 97,8 1133 | 118,3 | 111,7 | 1150

Lan tha 5 116,7 | 116,7 96,7 111,1 | 1156 | 106,7 | 106,7 | 103,3 | 103,3

Lan tht 6 90,0 86,7 96,7 113,3 | 108,99 | 122,2 0,0 106,7 | 118,3

Do thu hoi
chung (%) 100,2 111,0 107,8

Ghi cha: “KQa” Két qua do ngay 1, file luu 1a CAP_MILK_134-160.gld
“KQ’: Két qua do ngay 2, file luu la CAP_MILK 74-133.gld
“KQ®’: Két qua do ngay 3, file luu 1a CAP_MILK_188-216.qld

Két qua bang cho thay: Do thu hoi (%) cta phép thir CAP trong mau sita thém chuan:

- O ndng do 0,6 pg/kg bién dong tir 100,0-118,3%.

- O ndéng d¢ 0,3 pg/kg bién dong tir 80,0-123,3% trong d6 1 phép thir ngay thir nhat nim
ngoai khoang chap nhan (vuot ra ngoai khoang quy dinh mét chiit) nhung do thu héi chung trong
cac ngay la 100,2%.

- O ndng d6 0, 45 pg/kg bién dong tir 97,8-128,9% trong d6 1 phép thir ngay thir nhét va 1
phép thir ngay thir 2 nam ngoai khoang chip nhan (vuot ra ngoai khoang quy dinh mot chut)
nhung do thu héi chung trong cac ngay 1a 111,0%.

Két qua do thu hdi chung trong cac ngay & cac nong do 1a chap nhan duogc theo Quyét dinh
2002/657/EC ¢ nguong <1 pg/kg.

3.3.6. D¢ tai lap va tinh do khong dam bdo do cua phwong phap

Do tai 1ap va do khong dam bao do cta phuong phap duge nghién ctru trén nén mau sira bo
va sita dé. Két qua nhu sau:

Béang 13. D0 tai 1ap va tinh do khong dam bio do ciia phwong phap

Théng s6 Sita dé" Sita bo~ Tinh chung

Nong do spike (Hg/kg) 0,30 | 0,45 | 0,60 | 0,30 | 0,45 | 0,60
Trung binh (ug/kg) 0,30 | 050 | 0,61 | 0,29 | 0,38 | 0,65
Do tydo-1 17 17 16 5 5 5
D6 léch chuén (SD) 0,037 | 0,039 | 0,156 | 0,061 | 0,024 | 0,107
Hé sb phan tan (CV%) 12,3 77 | 255 | 208 | 63 | 165
Phuong sai 0,258 | 0,101 | 1,044 | 0,215 | 0,020 | 0,137 1,775
Tong do tu do - 1 65
Phuong sai chung 0,03
Hé s6 phan tan chung (CV%) 16,5
Hé sb phi 2,0
b9 khong dam bao do (%) 33,1

Ghi chi: “Sita dé ”: file heu két qua la CAP_MILK 134-160.gld; CAP_MILK_74-133.qld;
CAP_MILK_188-216.gld; “Sita b6~ ”: file heu la CAP MILK LOD 080512.qld
Két luan:
- D0 tai 1ap ctia phuong phap trén nén mau sira khac nhau 12 16,5%.
- b6 khong dam bao do cua phuong phap 1a 33,1%.
3.3.7. Nghién cieu dam bao chit lwgng két qua thir nghiém
3.3.7.1. Kiém tra é nhiém cia hé thong may
Trudc mdi ngay chay loat mau, bom dung méi ACN dé kiém tra sy tap nhiém ciia may.
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3.3.7.2. Kiém tra s nhiém bdn sau khi bom loat mau

Cir sau khi bom mét loat 10 mau, bom 01 mau ACN. Két qua may khong bi nhiém ban tir
nhitng 1an chay may truéc thi méi dugc bom mau tiép.
3.3.7.3. Kiém tra mau mu
Thi nghiém bb tri & nguoi phan tich mau khong duoc biét thong tin vé mau. Sir dung miu sira dé
thi nghiém (mAu sita tring va mau dwong tinh vi CAP) dugc ddng nhat, chia 1am 02 phan; mot
phan phan tich tai PTN ctia Trung tAm, phan kia guri toi PTN khac. Két qua nhu sau:

Bdng 14. Két qua phan tich CAP giira phong thi nghiém caa Trung tam (VSTY1)
voi phong thi nghiém khac

MG Phdan tich dinh tinh Phan tich dinh lvong (Ug/kg) P2
au VSTYL1 | PTNkhac VSTY1 PTN khac (2=0,05)
Mau (-) - - 0,00 0,00
Mau (+) + + 0,69 0,76 0,469

Ghi chi : (-) : Am tinh ; (+) : Dwong tinh.

Két qua bang trén cho thay:

+ Két qua phan tich dinh tinh: Ca 02 PTN déu cho két qua 4m tinh d6i v6i mau am tinh,

pht hop véi thi nghiém duoc bd tri.

+ Két qua phan tich dinh lugng: Dung ther nghiém F-test dé danh gia mac do chinh xac cua
két qua thir nghiém gitra 2 phong thi nghiém. Két qua bang trén cho thdy: Phuong sai phong thi
nghiém Trung tam (VSTY1) = 0,24 nho hon mdt chit so véi phuong sai phong thi nghiém giri
mau di phan tich = 0,29 song gia tri Fijnn t0an = 0,824 16n hon gia tri Fy o5 = 0,006 cho théy khong cé
su khéc biét vé do chinh xac cia phuong phédp ma phong thi nghiém ap dung so véi phuong phap
ctua phong thi nghiém kia.

IV. KET LUAN VA KHUYEN NGHI

-. P nghién ctiu va 1ap dung thanh cong dugc quy trinh phan tich du lugng CAP trong sita bang
k¥ thuat sac ky long khéi phd LCMSMS trong d6 hiéu lec cua phuong phap duoc xac dinh dya
theo hudng dan Quyét dinh 2002/675/EC caa EC ngay 20/8/2002.

-. Phuong phap 1a pht hop dé xac dinh du lyong CAP trong sita & ngudng doi hoi cia thi trudng

(0.3 grkg). o 9
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