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LOI CAM DOAN

Téi xin cam doan dé tai nghién ciru trong ludn van nay la céng trinh
nghién cuu cua toi dua trén nhitng tai liéu, s6 lidu do chinh t6i tw tim hiéu va
nghién cuu duoi su hudng dan khoa hoc ciia PGS. TS Pdo Viét Ha va Tién st
Buii Quang Minh, trong khuén khé néi dung Hop phan 1 cia dé an trong diém
cdlp Vien Han lam KHCNVN, ma s6 TDPTB0.01/21-23. Chinh vi vay, cdc két
qud nghién ciru dam bdo trung thuc va khdch quan nhat. Pong thoi, két qud
nay chwa tirng xudt hién trong bdt cit mét nghién ciru nao. Cdc sé liéu, két
qua néu trong ludn van la trung thuc néu sai t6i hoan chiu trach nhiém trude

phat ludt.

Tac gia luan van

P6 Thi Thai Nguyén



LOI CAM ON
DPé c6 thé hoan thanh luan van thac si, bén canh sy nd luc ¢b géng cua
ban than con c6 sy hudng din nhiét tinh ctia quy Thay C9, ciing nhu su dong
vién, ung ho cua gia dinh va dong nghiép trong sudt thoi gian hoc tap nghién

cuu va thuc hién luan van thac si.

bac biét, xin chan thanh bay té long biét on siu sic dén PGS.TS Pao
Viét Ha va TS Bui Quang Minh — thong qua dé tai TPDTB0.01/21-23 d4 tryc
tiép huéng dan, giup d& vé kién thurc, tai lidu va phuong phap dé t6i hoan
thanh d¢é tai nghién ctru khoa hoc nay. Xin chan thanh bay té long biét on dén
Ban lanh va toan thé quy Th?ly, Co6 phong Dao tao trong Hoc vién Khoa hoc
va Cong ngh¢ - Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam da tan tinh
truyén dat nhiing kién thirc quy bau, cling nhu tao moi diéu kién thuén loi tét
nhat cho toi trong sudt qué trinh hoc tdp nghién ctru va cho dén khi thuc hién
dé tai luan van.

Cudi cung, to1 xin chan thanh cam on dén gia dinh, cac anh chi va cac
ban déng nghiép d3 hd tro cho toi rat nhiéu trong subt qua trinh hoc tap,

nghién ctru va thuc hién dé tai luan van thac si.
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MO PAU

Chloramphenicol (CAP) 1a mét loai khang sinh ban dau dugc phan 1ap tir
vi khuan Streptomyces venezuelae, sau d6 duoc san xuat bang phuong phap
tong hop [1]. CAP c6 tac dung wc ché trén nhiéu vi khuan hiéu khi (gram
duong va gram am), vi khuan ky khi, dac biét 1a dbi véi vi khuan Salmonella,
truc khuan va vi khuan cam .... CAP &c ché su hinh thanh protein cua vi
khuan nén c6 tac dung kim khuan khi duoc sir dung ¢ nong do thap va cé thé
c6 tac dung diét khuan khi duoc st dung & ndng do cao [2]. Vi vay, CAP
duoc st dung phong ngtra dich bénh & gia cam va thay san, khi trung va vé
sinh méi trudng chin nuéi hiéu qua ... Chloramphenicol ¢ viing phé khéng
khuan rong, kha ning phan bd tot vao cac mo trong co thé nén
Chloramphenicol duoc dung phé bién trong chan nudi. CAP dugc sir dung
nhu mot loai thude khang sinh dé diéu tri sét thuwong han, bénh coi xwong va
cac bénh truyén nhiém khac dbi voi nguoi.

Tuy nhién, tir khi phat hién nhitng bénh nhan sir dung CAP c¢6 thé c6
nhiing rbi loan nghiém trong lién quan dén chiic ning tao Mau & tiy xuong
(suy tay, chimg giam tiéu cau & mau ngoai vi - c6 thé dan dén bénh bach cau)
[2,3], CAP d3 bi cAm trong diéu tri bénh cho nguoi cling nhu trong chin nudi
gia suc, gia cam va thuy san tai nhiéu quéc gia (My, Canada, EU, Uc, Nhat,
Trung Quéc ...). O nudc ta, Bo Nong nghiép va phat trién Nong thon ciing da
ra thong tu s6 10/2016/TT - BNN quy dinh CAP khong dugc phép c6 mat

trong san xuat, kinh doanh dong vat trén can va thuy san [4].

Mic du vay, khi kiém tra an toan vé sinh thuc pham, van phét hién du
luong CAP trong mot sb thyc pham ngudn gde dong vat trén thi trudng Viét
Nam. Theo thdng ké ctia B Nong Nghiép va Phat Trién Nong Thon, 9 thang
dau nam 2016, da phat hién 43/63 mau tom, c4, myc (thu mua ngﬁu nhién tai
cac cho va siéu thi) bi nhiém CAP & muc dudi 10 mg/kg [5]. Thang 8, 9 nim
2017 S& Noéng nghiép va Phat trién Nong thon Ha Noi di phat hién 2/56 mau
thuy san chta ton du CAP. Ngay ca cac 16 hang thay san xuét khau cling d3 bi
phat hién chira du luong khang sinh cAm. Dién hinh 13 trong 6 thang cudi nim
2016, ¢ 43 16 hang thiry san Viét Nam xuat khau sang Nhat Ban da bi tra vé
do chira du lugng khang sinh cam trong d6 ¢ téi 41 16 nhiém CAP [6]. Tinh

trang hang thay san xuat khau bj tra vé da gay thiét hai kha nhiéu cho ngudi
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dan va lam giam uy tin cta nganh thay san Viét Nam. Diéu nay cho thay, viéc
st dung CAP mot cach thiéu kiém soat & Viét Nam hién & muc dang bao

dong.

Tinh trang lam dung CAP trong nganh chan nudi & nudc ta do nhém chat
nay cé gia thanh ré, phd bién vé mat thuong mai. Bén canh do, viéc kiém soat
du lwgng CAP trong san phim thuc pham & nudc ta con nhiéu bat cap, chua
dap tmg yéu cau thé gidi do cac phuong phap phan tich CAP tiéu chuan hién
hanh & Viét Nam c6 gidi han phat hién (LOD) va gidi han dinh luong (LOQ)
cao hon so voi quy dinh qudc té. Chang han, theo phuwong phap TCVN 8140 +
2009 (dinh lugng CAP trong thit va c4c san pham thit bang phuong phap Sic
ky 16ng pha déo véi dau do tia tir ngoai) gia tri LOD > 6,5 mg/kg [7]; phuong
phap TCN 186 + 2003 (dinh lugng CAP trong thily san bang phuong phap sac
ky khi voi dau do bat dién tir) c6 LOD = 0,3 mg/kg [8]. Mot sé nude hién da
ban hanh phuong phap tiéu chuan cho phép dinh luong CAP véi gi6i han thip
(vi du: 2,5 ppb & Canada; 0,3 ppb ¢ EU; 5 ppb & M¥). Tuy vdy, cho dén nay
van chua c6 phuong phap chinh thong nao (nhu ISO, AOAC...) dé dinh
lugng CAP trong thuc pham. Diéu nay giy khé khian cho cac co quan chirc
nang Viét Nam trong viéc quan 1y chat luong san pham dong vat luu hanh noi

dia, dac biét 1a cac mat hang thuy san xuat khau.

Hién nay, thé giéi da c6 cac phuong phap dugc phat trién va tham dinh
dé xac dinh du lugng CAP trong thuc pham nhu phuong phap quang pho tir
ngoai, phuong phap ELISA, phuong phap sic ky khi voi dau do bat dién tur
(GC-ECD), phuong phap sic ky long hiéu niang cao v6i dau do tia tr ngoai
(HPLC-UV), phuong phap sic ky long ghép khdi phd kép (LC-MS/MS) [9-
13]. Tai Vit Nam cing di c¢6 mot s6  nghién
citu nhu phat hién CAP bang phuong phap vi sinh, ELISA,
LC-MS/MS [14,16]. Tuy nhién cac phuong phép tric quang, HPLC-UV, GC-
ECD, ELISA nhin chung déu c6 LOD cao hon nhiéu so véi quy dinh thé gioi.
Do vy, viéc dé xuat mot quy trinh phan tich cho phép dinh lwong CAP trong
thit va cac san pham thit voi giéi han dinh luong thap, phi hop véi quy dinh
thé gidi 14 mot yéu cau rat can thiét dbi véi cac co sé lam cong tac kiém
nghiém, quan 1y an toan v¢ sinh thuc phém ¢ Vi¢t Nam noi chung va ¢ Trung

tam Ki€ém nghiém tinh Khanh Hoa no6i riéng.



3

Dé dat gia tri LOD d6i v6i CAP nhu quy dinh thé gi6i (ppb), dong thoi
cho phép phan tich nhanh va chinh x4c can sir dung thiét bi phan tich hién dai
nhu LC-MS/MS. Tuy nhién, trudc khi 4p dung mdt phuong phap phan tich
san c6 nao d6 vao diéu kién thyc té phong thi nghiém, can tién hanh tham
dinh quy trinh (va hiéu chinh mot s thong sé néu can) nham dat duoc yéu
cau dit ra (tinh chon loc, d6 1ap lai, do dang, khoang tuyén tinh,) ddi véi dbi

tuong mau va chat can phan tich.

Do 1a Iy do chung t6i thuc hién luan van cao hoc: “ Xay dyng quy trinh
thuc nghi¢m phan tich dinh luwong Chloramphenicol ton du trong cac san
pham thi dong vat bang phuong phap sic ky long ghép khdi phd kép (LC —
MS/MS) tai Viét Nam”.

Trong dé tai ndy chung toi tién hanh tham dinh phuong phép LC-MS/MS
dinh luong CAP trong co thit ga do hang Waters [17] dé xuit va ap dung quy
trinh ndy trén cac san pham thit dong vat khac (thit heo, thit bo kho, tom, thit
ga).

Muc dich cua dé tai: Xay dung duoc quy trinh thuc nghiém dinh luong
Chloramphenicol ton du trong san pham dong vat bang phuong phép sic ky
1ong khéi pho kép LC — MS/MS tai phong thi nghiém thudc Trung tim Kiém
nghiém tinh Khanh Hoa vé1 gigi han dinh lugng dép tng véi quy dinh trong
nude va thé gioi.

Pé dat duwoc muc tiéu nghién ctru dit ra, cac ndi dung nghién ciru cu thé
la:

- Khdo sat quy trinh phan tich trén mdu chudn: ap dung quy trinh dinh

luong CAP bang phuong phap LC-MS/MS trén mau chuan. Panh gia

quy trinh trén céc tiéu chi (tinh chon loc, khoang tuyén tinh).

- Khdo sat quy trinh xir 1y mdu: khao sat quy trinh chiét CAP tir mau
thuc, hiéu chinh quy trinh dé dat hiéu suat chiét tt nhét co thé.

- Xdy dung quy trinh dinh leong CAP ton dw trong mot sé san phdam
déng vdt bang phwong phdp sdc ky long ghép khéi phé kép (LC—
MS/MS): tién hanh dinh luong ton du CAP song song trén mau chuan
CAP, méu thir dai dién v&i nhimg thong s6 da toi uu, thong qua
phuong phéap xay dung duong chuan.
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- Tham dinh quy trinh dinh leong CAP ton dw trong mét sé san pham
déng vdt bang phwong phdp sdic ky long ghép khoi pho kép (LC—
MS/MS: thim dinh quy trinh dinh lugng di xay dung duoc trén mau
chuan, miu thir dai dién thong qua cc thong qua céac tiéu chi do tuyén
tinh, do lap lai, do tai lap, do thu hoi.
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CHUONG 1: TONG QUAN NGHIEN CcUU
1.2. CHLORAMPHENICOL
1.2.1. Tinh chét Chloramphenicol

Danh ph&p hoa hoc 2,2-Dichloro-N-[B-hydroxy-a-(hydroxymethyl)-4-
nitrophenethyl]acetamide.

Cong thirc phén tr: C11H12CloN20s, Khéi lwong phan tir: 323,13 g/mol.

Cong thirc cAu tao:

OH O

| I
OEN—Q—CH—(FH—Z\H—C—CHCIE

CH,OH
Hinh 1.1. C4u trac phan tir géc ciia Chloramphenicol (CAP) [1]

Chloramphenicol (CAP) 1a mét loai khang sinh ban dau duoc phan 1ap tir
vi khuan Streptomyces venezuelae, sau d6 dugc san xuit bang phuong phap
tong hop, thudéc nhom Phenicol [1].

Chloramphenicol ton tai & dang tinh thé mau trﬁng hodc c¢6 anh mau
vang; co vi déng; it tan trong nudc, tan tdt trong Methanol, Ethanol, Acetone,
Propylen Glycol; vitng bén ¢ nhiét d6 thuong, c6 kha nang chiu nhiét 1én dén
100 d6 C; bén ving trong mdi trudng hoi Acid hay trung c6 khoang pH tir 2 -
9.. [1].

Chloramphenicol c6 tac dung tc ché trén nhiéu vi khuan hiéu khi (gram
duong va gram am), vi khuan ky khi, dac biét 1a dbi véi vi khuan Salmonella,
truc khuan va vi khuan cam .... CAP ¢ ché sy hinh thanh protein cua vi
khuan nén c6 tac dung kim khuan khi duoc str dung & nong do thap va co thé
c6 tac dung diét khuan khi dugc str dung ¢ nong do cao [2].

Chloramphenicol tan nhiéu trong Alcohol, hap thu tot qua dudng tiéu
hoa va ngoai tiéu hoa, phan bd déng déu trong dich ndi va ngoai bao. Do
khong c6 tinh ion hda nén chloramphenicol tan tot trong Lipid, duoc phan bd
rong khip cac mo trong co thé. Chloramphenicol c6 tac dung kim khuan, gin
vao tiéu phan 50s ciia ribosom nén ngin can ARN m gan vao ribosom, dong

tho1 e ché transferase nén acid amin dugc ma héa khong gan duoc vao
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polypeptid. Chloramphenicol ciing trc ché tong hop protein cua ty thé & té bao
dong vat co va (vi ribosom cua ty thé ciing 1 loai 70s nhu vi khuan), hong

cau dong vat co6 vi dac biét nhay cam vai Chloramphenicol [3].

Chudi
polypeptid
dang
thanh lap Transferase
site

mRNA

Hinh 1.2. Co ché tac dung ctia Chloramphenicol (CAP). [3]

Khi Chloramphenicol c6 mat & té bao dong vat, khoang 60% gén vao
Protein huyét tuong thdm dé& dang vao cac mo, nhét 1a cac hach mac treo,
néng do dat dugc cao hon trong mau, tham tot vao dich ndo tuy, qua duogc rau
thai. Chloramphenicol duoc chuyén hoa qua qué trinh khtr, phan 16n bi mat
hoat tinh do qué trinh chuyén hoa & gan va duoc thai trir chi yéu qua than
dué6i dang chuyén hoa.

Tuy nhién, néu co thé khong dao thai dugc hodc lwong Chloramphenicol
tich lily trong co thé 16n thi gay ra nhiing doc tinh rat nguy hiém. CAP c6 thé
lam suy yéu hé xuong & tré so sinh gy hoi chimg "gray syndrome", 1a do tré
chua hinh thanh co ché khir doc (kha ning lién két véi glucuronide & gan)
[19]. Ngoai ra, CAP 1am giam huyét cu toan thé do suy tuy thuc su, ty 18 tir
vong tlr 50% - 80% va tan sudt mac tir 1: 150.000 dén 1: 6.000 [18].

1.2.2. Tinh hinh st dung Chloramphenicol va thwe phim chira ton dw
Choloramphenicol 6 viét Nam trong nhitng néim gin day [15]
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Viét Nam hién c6 567 nha may ché bién thuy san quy mé cong nghiép
dang dap tmg cac tiéu chuan an toan thuyc pham nhu HACCP, GMP, SSOP;
hon 400 nha may dong lanh c6 cong suat 7.500 tin; 415 nha may du tiéu
chuan xuat khau sang EU, ting 398 nha may so véi nim 1999; va nhiéu nha
may, vung nuoi dat chung nhan ty nguyén nhu GlobalGAP, ASC, BAP,
BRC... Pén nay, san pham thuy san Viét Nam vuon t6i hon 170 thi truong,
trong d6 nhiing thi trudong chinh 1a EU, My, Nhat, Uc; kim ngach xuét khau
namna 2013 dat hon 6,7 ty USD, gip hon 32 lan so ndm 1990, tr& thanh mot

trong nhitng nudc xuat khau thuy san 16n trén thé gidi.

Tuy dat dugc nhitng thanh tuu nhét dinh, xuét khau Viét Nam cling gap
khong it kho khan. Tir viéc canh tranh cta nhitng nudc xuat khau thuy san
khac dén van dé an toan thyc pham trong xuat khau thuy san. Trong do, viéc
str dung khang sinh bira bii, mat kiém soat trong khau nudi trong di lam mat
uy tin trAm trong cua thuy san Viét Nam trén thi truong thé gidi. Theo két qua
bao céo ctia T6 chirc Phat trién Cong nghiép cta Lién Hop Qubc (UNIDO) &
4 thi truong 16n 1a EU, Hoa Ky, Nhat Ban, Uc thi Viét Nam 1a mot trong ba
nudc diung dau vé sd vu bi tir chbi nhap khau san pham thuy san giai doan
2006-2010 cao hon so véi cac nude nhap khau khac. Tinh trung binh tir 2006-
2010, mdi nim Viét Nam thiét hai hon 14 triéu USD do hang xuét khau thuy
san bi tra lai (Chiém 0,39% doanh thu trung binh tir 2006-2010 14 3,2 ti USD).

Mirc do va so luong 16 hang bi nudc ngoai canh bao nam 2011 khong co
dau hiéu giam trong boi canh Cuc NAFIQAD d3 ap dung cac bién phap kiém
soat tadng cuong nham vao thanh phﬁm trude xuat khau, dic biét 1a hon mot
ntra s canh béo do lay nhiém khang sinh cidm c6 ngudn gdc tir khau nudi
trong, nhat 1a tdm. Piéu dang luu ¥ 13 cac canh bao nhiém khang sinh cua
nudc ngodi co ca cac loai khang sinh da bi cAm sir dung trong nudi trong tir
trudc do6 nhu Chloramphenicol, Trifluralin. Viéc cho phép st dung mot )
loai khang sinh trong nudi tréng thity san, kiém soat khong tot viéc san xuat,
luu thong cac chat da bi cdm va thiéu kiém soat dong déu ctia Nha nudc trén
“chudi san xut”, nhung doanh nghiép lai 1a chu thé phai chiu su trimg phat
(xtr 1y vi pham) khi bi phat hién canh bao trong bdi canh da tuan thu day du
theo yéu cau ldy mau kiém nghiém & cdp Ching thu ciia Cuc NAFIQAD.

bicu nay khong chi mat cong bang, ma con dat ra mdt cau hoéi 1on vé tinh
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hiéu qua cta bién phap kiém soét An toan thuc phdm khang sinh can phai

duoc xem lai.

Pién hinh 1a trong 6 thang cudi nam 2016, c6 43 16 hang thiy san Viét
Nam xuét khau sang Nhat Ban da bi tra vé do chta du luong khang sinh cam
trong d6 c6 toi 41 16 nhiém CAP [6]. Tinh trang hang thay san xuat khau bi
tra vé dd gay thiét hai kha nhiéu cho ba con va lam giam uy tin cta nganh

thuy san Viét Nam.

Theo s6 liéu thong ké [5], 4 phat hién 43/63 miu tom, ca, muc (thu mua
ngau nhién tai cac cho va siéu thi) bi nhiém CAP & muc dudi 10 mg/kg.
Théang 8, 9 nim 2017 S& Nong nghiép va Phat trién Nong thon Ha Noi da
phat hién 2/56 mau thuy san chua ton du CAP. Nhu vay, viéc st dung CAP &

Viét Nam hién & muc dang bao dong.

Tai Hoi nghi ban giai phap phat trién nganh tom 2022 va ky quy ché phdi
hop quan 1y tdm giéng, Cuc quan 1y chat lwong nong 1am san va thiy san
(Nafigad) - B6 Nong nghiép va Phat trién nong thon cho biét, trong nim
ngoai, Nafigad da thyc hién ldy 1.768 mau tom nudi (tom thé chan trang va
tom s0) tai 111 ving nudi tap trung dé phan tich du luong hoa chat, khang
sinh; thi ¢6 13 mau tom vi pham. Theo do6, cac 16 tom vi pham lién quan dén
chi tiéu hoa chat khang sinh, bao gdm Chloramphenicol, Ciprofloxacin,
Oxytetracycline, Ormetoprim, Enrofloxacin va SEM.

Cho dén nay trén thé gidi da c6 kha nhiéu phuong phap duoc phét trién
va tham dinh dé xac dinh du luong CAP trong thuc phdam nhu phuong phép
quang pho tir ngoai, phuwong phap ELISA, phuong phap sac ky khi véi dau do
bat dién tir (GC-ECD), phuong phap sic Ky 16ng hiéu ning cao véi dau do tia
tir ngoai (HPLC-UV), phuong phéap sic ky long ghép khéi phd kép (LC-
MS/MS) [9 -13].

Tai Viét Nam cling da mot sb nghién
ctru nhu phat hién Chloramphenicol bang phwong phap vi sinh, ELISA,
LC-MS/MS [14,16]. Tuy nhién cac phuong phép tric quang, HPLC-UV, GC-
ECD, ELISA nhin chung déu c6 LOD cao hon nhiéu so véi quy dinh thé gioi.
Mot sé nude hién da ban hanh phuong phép tiéu chuan cho phép dinh lugng
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Chloramphenicol véi gigi han thap (vi du: & Canada la 2,5 ppb; & EU 132 0,3
ppb; & My 1a 5 ppb).

Cong tac kiém soat du luong Chloramphenicol trong san pham thuc
pham & nudéc ta con c6 nhitng van dé bat cap, chua dap ung yéu cau cua thé
giéi do cac phuong phap phan tich CAP tiéu chuan hién hanh ¢ Viét Nam c6
gidi han phat hién (LOD) va gidi han dinh lugng (LOQ) cao hon so véi quy
dinh quéc té. Chang han, phuong phap TCVN 8140 : 2009 - Pinh luong
Chloramphenicol trong thit va san pham thit bang phuong phap sac ky long
pha dao véi dau do tia tir ngoai) c6 LOD > 6,5 mg/kg [7]; phuong phap TCN
186 : 2003 - Pinh luong Chloramphenicol trong thity san bang phuong phap
sac ky khi véi dau do bat dién ti) 6 LOD = 0,3 mg/kg [8]. Biéu nay gay kho
khan cho cac co quan chitc nang Viét Nam trong viéc quan ly chat lugng san
pham dong vat luu hanh noi dia, dic biét 12 cac mat hang thay san xuét khau.

1.2.3. Cac phwong phdp phdin tich Chloramphenicol (CAP) trong thuc
pham.

1.1.3.1 Phuong phap Elisa

ELISA (Enzymee - Linked Immunosorbent Assay) - gan két enzzym
cong hop dugc mo ta lan dau tién vao nam 1971 va tr d6 di trd thanh mot
phuong phap dugc st dung ngay cang rong rdi va quan trong hon trong
nghién ctru, chan doan va xét nghiém bai vi né co kha niang phat hién nhay

bén v&1 mot lugng vat chét rat nho. Xét nghiém ELISA c¢6 thé dugc tién hanh

A 99 99

v6éi mot s6 phuong phap nhu ELISA “truc tiép’’, “gian tiép”’, “sandwic’’ va
“canh tranh®. [20].

Nguyén tic co ban ctua phuong phap ELISA 13 khang nguyén di hoa tan
trong dung dich dém thich hop c6 thé phu 1én bé mit plastic (nhu
polystyrene). Qua trinh ndy c6 thé 1a truc tiép hodc thong qua mot khang thé.
Khi huyét thanh duoc thém vao, cac khang thé co thé két hop véi khang
nguyén & pha ddc (solid phase). Xét nghiém ELISA dugc thyc hién trong dia
plastic kich thudc 8cm x 12cm, chira 8x12 giéng (giéng co chiéu cao khoang
lcm va duong kinh 14 0,7cm). Pia ELISA 96 giéng dugc st dung nhiéu nhat
trong ELISA thuong 1a polystyrene hodc cac dan xuét cua polystyrene thu
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dugc bang cach bién do1 hda hoc hoac chi€u xa bé mat. Pho bién nhat 1a dia

96 giéng dugc t6 chirc thanh 8 hang va 12 cot.

Céc khang thé sir dung trong phuong phap ELISA duogc gian v4i enzyme
bang lién két ddng hoa tri. Khang nguyén dugc gian vdi giéng plastic va khang
thé lién két voi enzyme duoc gan véi khang nguyén. Khang thé khong gan
khang nguyén s¢€ bi rtra troi1 di. Enzyme duoc giit lai va vi vay luong khang
thé gin enzyme duoc phat hién bang cach cho thém vao mét co chat lam thay
d6i mau do hoat tinh cta enzyme. PO mau tao thanh 1a ti 1¢ v6i lugng enzyme
bam & giéng plastic, tir d6 tinh toan duoc luong khang thé, sau do tiép tuc tinh
toan luong khang nguyén tham gia phan ung.

®
» ]
A4

Khdng thd
Thém phiic hdp khing thé-enzym

‘En.'.i..rym
jﬁf—}
. .
S

Thém cd chit - o Ol chit .
o (khéng mau)

[

B ul

'-_.\"'\-\. .-
5
. A»34n phgm

Hinh 1.3 Nguyén tic cta phuong phép Elisa.

Phan tng ELISA truc tiép duoc thiét 1ap nham xac dinh du luong
Chloramphenicol (CAP) trong thuc phim. Khang thé da dong khang
Chloramphenicol (CAP), duoc phu trén bé mit cua cac giéng va u qua dém &
diéu kién 37°C + 40°C. Phirc hop CAP va Enzyme horseradish peroxydase
(HRPO) duoc tong hop va sir dung cho phan ung mién dich canh tranh véi
khéng nguyén Chloramphenicol (CAP) tu do va Chloramphenicol (CAP) co
trong mau phan tich. Phuong phap cho két qua phan tich CAP nhanh chéng,
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chinh xac; nhung nhugc dién cua phuong phap cé giéi han phap hién cao
[19]

1.1.3.2. Phuong phap Sic ky khi ( GC — Gas Chromatography) [1,8]

Séac ky khi 1a mot phuong phap tach dua trén sy phan bd khac nhau cua
cac chét giita hai pha khong tron 14n vao nhau, trong d6 pha dong 14 chét khi
(khi mang) di qua pha tinh chta trong cot. Sac ky khi duoc ap dung dé tach
nhitg chit hodc din xuit cta chung ma c6 thé hoa hoi & nhiét d6 phan tich.
Phuong phap sac ky khi dya trén co ché hap phu, phan bd hoic loai theo kich
thude (dung ray phan tu).

Nguyén tic ctua phuong phap xac dinh ham lugng Chloramphenicol
trong thily san va san pham thiy san bang hé théng sic ky khi 1a CAP
trong mau thuy san duoc chiét tach bang Ethyl Acetaet. Dich chiét sau d6
dugc c6 can, can duge xur 1y véi sylon (chét tao dan xuét Trimetylsylyl),
dé tao dan xuat trimetylsylyl cia CAP. Ham luong din xuit CAP duoc xéac
dinh trén hé théng GC véi dau do bat gitr dién tir (sau day goi tat 1a ECD)
theo phuong phap noi chuan. Phuong phap cho két qué phan tich chinh
xé&c, nhung thoi gian phan tich dai, quy trinh tao dan xuat phuc tap, gidi

han phat hién 16n - chua dap tng yéu cau cua thé giéi

1.1.3.3.Phuong phap Sic ky long hiéu ning cao (HPLC - High
Performance Liquid Chromatography) [1,7,22]

Sac ky long (HPLC) la phuong phap tach sic ky cac chat dua trén sy
phan bd khac nhau cta chung giita hai pha khong tron 13n, trong d6 pha dong
1a mot chat 16ng chay qua pha tinh chtra trong cot. Sac ky 1ong duoc tién hanh
cht yéu dua trén co ché hip phu, phin bd khéi luong, trao dbi ion, loai trir
theo kich thudc hodc twrong tac hoa hoc 1ap thé. Trong hdn hop cac chit phan
tich, do céu tric phan tir va tinh chét 1i hoa ctia cac chit khac nhau, nén kha
nang tuong tac cua chung voi pha tinh va pha dong khac nhau. Cac thanh
phan miu hién thi cac twong tic manh hon vé&i pha tinh s& di chuyén cham
hon qua cot so véi cac thanh phan cé twong tac yéu hon. Do vy, ching di

chuyén vai toc do khac nhau va tach ra khdi nhau.

1.1.3.4. Phuong phap Sac ky long ghép dau do khéi pho (LC — MS -
Liquid Chromatography Mass Spectromectry) [21]
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Séc ky ghép khdi phdi (Liquid chromatography—mass spectrometry) 1a
mot k§ thuat hoa hoc ma gin két tiém ning phan tich Iy hoc cua sic ky 1ong
hiéu niang cao v&i mot kha nang phan tich khdi (Mass Analysis) cta co ché
khéi pho (Mass Spectrometry). Thiét bi LC-MS 1a mot ky thuat ddy tiém ning
str dung trong nhiéu tmg dung c6 d6 nhay va tinh chon loc cao. Ung dung cia
phuong phép sic ky 10ng hiéu niang cao 1a xac dinh cac chit hoa hoc trong su

c6 mit cta cac chat hoa hoc khac (trong mot hop chit phirc tap).

Cot nhéi
d IsllAa Hon hop dich da dugc
Phn.‘ l lq l “ l l—l phan tach sau khi qua cot
3 Dau do
(detector) —}
Hé thén 1 o
ﬁ:p nm:. H¢ théng l | Dich thai
dung moi tiem mau l
Hé théng 1 A BC
Thu: shgn Néng
Va xuwr ly Do
ey Rivw I Thoi gian
Hon hop dich mau , —
tiem A B, C Sac ky do

Hinh 1.4. Mo hinh hé théng LC-MS/MS

Nguyén tic cua phuong phap Sic ky long ghép dau do khdi pho 1a chat
phan tich duogc chuyén sang thé khi va ion ho, tao thanh cac ion duong hoac
am. Phuong phap phé khéi dua trén viéc do truc tiép ty s6 m/z, 1a ty sd giita
khéi lugng m va dién tich z ctia ion chat phan tich. Ty s6 nay duogc trinh bay
du6i dang don vi khdi luong nguyén tir (la.m.u = 1/12 khéi luong cta 12C)
hay dalton (1Da = khéi lugng nguyén tir hydro).

1.1.4. K¥ thuit chiét ly pha rin (Selid — Phase Extraction)

K¥ thuat chiét ly pha ran (Solid — Phase Extraction - SPE) ra doi vao
gitra nhitng nam 1970, vira méi ra do1, k¥ thuat nay da boc 10 nhitng tinh nang
uu viét hon. Tuy nhién mai dén nam 1998, thuat ngtt khoa hoc “chiét pha

ran”’ modi1 duge cong nhan trén toan thé gidi. Tu do dén nay, k¥ thuat chiét
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pha ran dugc phat trién manh ma trong nhiéu linh vuc phan tich, dac biét
trong phan tich céc chat dang vét.

Chiét pha ran (hay chiét ran-16ng) 12 qua trinh phan bd cac chét tan gii
hai pha 16ng va ran. Trong d6, chat tan ban dau & trong pha léng (nudc hoic
dung mdi hitu co); chat dé hip thu chét tan & dang ran (dang hat nho va xdp)

goi 1a pha ran.

Pha rin (con dugc goi 1a pha tinh) thuong 1a cic hat Silica gel x6p
trung tinh, hat oxit nhom, silica gel da duoc ankyl hoa nhém —OH b::ing cac
géc Hydrocabon mach thrfmg — C2, - C4, - C8, — C18, ... hay nhan phenyl,
cac plymer hiru co, cac loai nhya hoac than hoat tinh. Cac hat nay dugc nhdi
va cot chiét nho (thuong 1a cot c¢6 kich thude 5 x 1 cm) hodc nén ¢ dang dia
day 1 — 2 mm véi dudng kinh 3 — 4 cm (dia chiét).

Pha 16ng 1a pha chtra chat cin phan tich, chung c6 thé 13 dung méi hiru
co, dung dich dém.... Khi cho pha 16ng di qua cot chiét hoic dia chiét, pha
ran tuong tac voéi chét phan tich va gitt mot nhém (hoac mot s6 nhom) cua
chat phan tich lai trén pha ran; cac chat con lai di ra khoi cot cung voi dung
moi hoa tan mau.

Qua trinh rtra giai (giai hdp) chat phan tich dugc thuc hién bang mot
dung moéi thich hop. Thong thuong, thé tich dung dich rira giai nho hon nhiéu
so v6i dung dich hoa tan mau ban dau, diéu nay c6 nghia 1 chat phan tich da
dugc lam giau.

Theo dic diém va ban chat cta sy chiét, cac chat chiét pha ran dugc ché tao
va phan chia theo céc loai chat:

- Loai hap phu pha thuong: D6 1a cac Silica trung tinh va 6xit nhdm,

- Hap phu pha ngugc: D6 1a cac Silica thudng duogc alkyl hod nhom-

OH,

- Loai chét trao d6i i6n (dé tach Cation va Anion),

- Chét ray hay sang loc phan tir theo d 16n, kich thudc ctia phan tir chat,

- Loai chat hap phy khi (purge and trap Extraction), dé hap thu chat khi.
Qua trinh chiét & ddy thuc chat ciing 13 su phan bd cua chét phan tich giita 2

pha, pha ran (chét chiét) va pha long (dung dich chira chat phan tich) khong
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tron 1an vao nhau trong nhing diéu kién nhét dinh, nhu pH, dung méi, nhiét
do, tbc do chdy ctia mau qua cot chiét. Trong d6 h¢ sb phan bd nhiét dong Kb
ctia chit phan tich giita hai pha (ran va long chira mau) cling 13 mot yéu té
quyét dinh hiéu qua cta sy chiét. N6 ciing twong tu nhu trong hé sic ky cot
long-ran (cta cac hé HPLC). Vi thé mudn thyuc hién chiét pha rin t6t phai co

cac diéu kién sau day:

- Pha ran hay chat chiét (dang cot chiét hay dia chiét) phai c6 tinh chét
hép thy hay trao d6i chon loc voi mdt chat, hay mot nhom chit phan tich nhat

dinh, tuc 1a tinh chon loc cua pha tinh chiét.

- Cac chat chiét va dung moi rira giai phai c6 do sach cao theo y€u cau

ctia cap ham lugng phan tich.

- H¢ s0 phan bd nhiét dong Ktb ctia can bang chiét phai 16n, dé c6 duoc
hiéu suat chiét cao.

- Qua trinh chiét phai xay ra nhanh va nhanh dat can bang, nhung khong

c6 trong tac phan ung hoa hoc 1am mat hay hong pha rin va chét phan tich.

- Qué trinh chiét phai c6 tinh thuin nghich, dé con ¢ thé rira giai dugc

t6t chat phan tich ra khoi pha chiét bang mot pha dong phu hop.

- Khong 1am nhidm ban thém chét phan tich trong qua trinh chiét boi bat
ky tir ngudn nao.

- Sy chiét phai dugc thuc hién trong diéu kién nhat dinh phu hop, phai

1ap lai duoc tdt va tat nhién 1a cang don gian dé thuc hién thi cang tHt.

Viéc lua chon dung mdi trong ky thuat ki thuat SPE la rat quan trong.
CAu trac phan tir va nén mau hai yéu t6 quan trong quyét dinh co ché nao
thich hop cho trinh tach. Viéc quan tdm dau tién trong qua trinh xac dinh
phuong phap SPE thich hop 1a cdu trac va do phan cuc chat can phén tich.
Khoang phan cyuc chat phan tich twong dbi rong tir hop chat khong phéan cuc
PCB, DDT dén khong phan cuc PAH dén phan cuc thude diét co. Hau hét
hop chét phéan cuc chira nhiéu nhom chitc phan cuc chira nhom ion (ca cation
anion). Do d6 loai c6t SPE va dung méi can st dung tuy thudc vao do phan
cuc hop chat. VD: Vi hau hét chat khong phan cuc ca C18 va C8 sir dung tot
dé hap phu chat can phan tich khéi dung dich nudc pha dao. Tuy nhién C8
cho hiéu thu hdi twong ddi tot voi hau hét chat khong phan cuc. Piéu nay do
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hop chat khong phan cuc ria giai d& dang khoi cot C8 do luc tuong tac Val
der waals b1 giam. DPdi voi chat co do phan cuc vura phai SPE C18 lai thich
hop dé sir dung. Tuy nhién ddi véi cac hop chat phan cuc C18 khong di do
ky nudc dé hap phu hop chat tir dung dich nudc. Budc co ban khac trong qua
trinh chiét pha ran 13 viéc tim ra tinh ky nudc so véi tinh phan cuc chat phan
tich dé xac dinh ché hip phyu. C6 hai budc chu yéu dé xac dinh co ché cho

viéc phan tich mau nudc va mau khong nudce.

Co ché SPE cho phép phan tich cac miu nudc: V6i miu nude, viee
quyét dinh str dung chat hip phu nao 1a dya vao dic tinh phan cyc, dic tinh
ion chat phén tich quan tdim. Néu mau phan cuc 13 ion chat hip phu c6 tinh
trao d6i ion dugc sir dung. Néu chat phan tich phan cyc ma khong co tinh ion
thi chat hap phy sir dung tot nhét 1 pha dao (vi du C18) va néu chat phan tich
khong phéan cuc, thi chon pha dao véi chat hip phu C8 va C18.

Co ché SPE cho phép phan tich cac mau khong phai mau nuée: Véi miu
nay, viéc quyét dinh sir dung chit hdp phu nao nguoc lai so véi truong hop
trén. Néu chat phan tich 1a phan cuc va 1a ion thi hiéu suat thu hoi tot nhat 1a
sir dung trao doi ion (twong tu trén). Néu chat phan tich 13 phan cuc khong
phai ion thi chat hép phu la pha ddo hodc pha thuong. Sy lya chon tuy thude
vao dung méi hiru phan cuc hay khong phan cuc twong tng. Néu chat phan

tich khong phan cuc chat hip phu chon pha dao.

Trong chiét pha ran, k¥ thuat thuong duogc lua chon sir dung la: Ky thuat
SPE diéu kién dong. Trong k¥ thuat SPE diéu kién dong, vat liéu pha ran nap
trudc vao cot (cartridge) va dugc c¢d dinh béi 2 tam ngan polyetylen xp. C6
khi vat liéu SPE c6 dinh trong cac mang ludi polytetrafluoroethylene (PTFE)
va duoc ép thanh khdi dang dia. K§ thuat chiét SPE trong diéu kién dong gom
bdn budce chinh (duge mé ta ¢ hinh 1.5)
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1. Conditioning 2. Loading 3. Washing 4. Elution 5. Regeneration

Sorbent —f

A Interferences 1

\ \

A, (0 L
Analvtes A . .
" Analytes K/ K/ W, k n

Residue of sample

¢ Interferences 2 \

Hinh 1.5. So d6 mé ta quy trinh k¥ thuat chiét SPE.

1.15. Ky thuat phan manh thwong dung trong phan tich
Chloramphenicol biang phwong phap sic ky 16ng ghép dau do khoi pho
(LC/ MS - MYS)

Dua trén co s& vé dic diém va tinh chit ctia Chloramphenicol (CAP), da
c6 cac nghién ctru vé diéu kién phan manh Chloramphenicol trén dau do khoi
phd. Chang han, theo Pham Kim Pang, va cac cong su [16] - Xac dinh dong
thoi du lugng khang sinh Chloramphenicol (CAP), florphenicol (FF),
thiamphenicol (TAP) trong mot s6 san pham dong vat bang phuong phép sic
ky long khéi phd di tdi wu duoc diéu kién phan manh Chloramphenicol trén
thiét bi sac ky 1ong ghép dau do khdi phé HPLC 20 AXL Shimadzu va khéi
phd ABI 5500 QQQ Aplied Biosystem bing ky thuét ion héa phun dién tir
ESI v6i ché d6 ban pha ion 4m voi: thé phun dién tir 4,0 kV; nhiét d6 dau
phun (IS) 300°C; khi man (CUR) 30 L/h; khi va cham (CAD) 7 L/h; nguén
khi ion 1 (GS1) 20 eV; ngudn khi ion 2 (GS1) eV; thé phan nhém (DP) -100
V; thé dau vao (Entrance Potential) (EP) -1 kV. Diéu kién bin phé4 va phan
manh tao cac ion con nhu sau: tir 320,972->152,221/ 257,192: thé phan
nhom: - 100 V; nang lugng va cham: -22V.
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Theo nghién ctru ctiia Barbara va cac cong sy toi vu diéu kién phan manh trén
thiét bi Thermo Quest Finnigan TSQ 7000 with API2 (API-2 metal needle kit;
part no OPTON-53003 from ThermoFinnigan) bang k¥ thuat ion héa phun
dién tir ESI voi ché d6 ban pha ion am voi ion me (M/z): 321; ions thir cap
(m/z): 257, 194, 176, 152; Spray Voltage: 1.5 kV; nang lugng va cham: 26
V ;; bién thé: 1,27 kV; nhiét d6 capillary: 350°C; toc d6 khi mang: 80 I/h; ap
luc dong Na: 35 psi; loai khi dung va cham: Ar [12].

Trong nghién ciru vé phan tich tdn du Chloramphenicol trén nén méu thit bo
ctia Widiastuti Rva cac cong su (nim 2016) da khao sat diéu kién phan manh
Chloramphenicol trén thiét bi dau do khéi phd tir cuc Agilent 6410A Triple
Quad LC/MS véi ché do lon hoa phun dién tir ESI - ban pha ion 4m trong cac
diéu kién nhu sau: nhiét d6 khi: 300 ° C; toc do khi: 5 L/min; nhiét do budng
hoa hoi: 160 °C; &p suat dau phun: 60 psi; dién ap Cabillary: 2500 V; cudng
d6 dong dién qua Cabillary: 4 pA. DPiéu kién bin pha tao cdc manh dinh
lugng va dinh tinh cy thé la: 321,0>152,0/257,0 dién thé 100V/30V; ning
lugng va cham 100V/15V.

1.1.6. Mt s6 quy trinh xac dinh dw lwgng Chloramphenicol bang phuong
phap Sic ky 16ng ghép dau do khéi phé (LC — MS/MS)

a. Quy trinh phén tich du lugng Chloramphenicol trén cic nén mau co

ngudn gdc thit dong vat bang phuong phap Sic ky 1ong ghép khéi phd
% Quy trinh x1r Iy mau (Hinh 1.6)

- Mau can xac dinh du lugng Chloramphenicol (thit lon, thit ga, c4, ...)
dugc xay nhuyén, dong nhat; luu giit trong diéu kién 20 °C trong sudt thoi
gian khao sat. Can chinh xac khoang 10 g mau vao ong ly tdm 50 ml thém 20
ml dung méi ethyl acetate ddng nhit k§ bang may Vortex trong 5 phit. Dung

moi ethyl acetate hoa tan dugc nhém Chloramphenicol trong mau thir.

- Tién hanh ly tdm mau trong 5 phat véi 6000 vong/ phut dé tach phan
lipit, protein, mau,... ra khoi mau thtr. Gan lay 16p trén ctia 6ng ly tdm cho
vao binh ¢6 quay 100 mL, c6 quay tdi can & 40 °C. Phan cin sau ly tim, thuc
hién chiét 13p lai hai 1an mdi 1an v&i 10 ml dung mai ethyl acetate.

- Phan can kho thu dugc sau qua trinh ¢d quay, duoc hoa tan hoan toan
bang 12 ml dung dich CH;COONH, 4%:; dong thoi loai chat béo ra khoi mau



18

thir bang n-hexan (chiét 13p lai 2 1an, mdi 1an 5 ml n-hexan). Loai bé hoan
toan 16p n-hexan. Ly 16p dudi cho qua cot chiét pha rin Cis dé lam giau

mau.

- Cot C1g dugc hoat hoa bang 3 ml H;O va 3 ml methanol, nap toan bo
lwong mAu sau khi da loai chéat béo cot chiét; rira tap chat bang 2 ml H,O; sau
d6 rir giai bang 3 ml methanol; tién hanh phan tich bing hé thong sic ky long
ghép dau do khéi phd.
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Can 10 g mau

Pdng nhit Thém 20 ml dung dich
ethvlacetate

Lic Votex 5 phut

Ly tdm (6000v/min, 5

phut Chiét 1ap lai v6i 10 mL
\l/ ethylacetate
/

Gan l6p trén vao binh cd
quay 100 mL, c6 quay té1
can ¢ 40°C

v

Hoan cin bang 12 ml Phan cin
CH3COONH4 4%

Loai béo bé}lg 5mL
n_hexan, chiét 1ap lai 2

14n

Qua cot chiét C18 Hoat héa bing 3 ml
methan~ol, 3 mL H,O
Nap mau
Rura tap chat bang 2 ml
H.O ‘
Rura giai bang 3 ml
methanol

LC — MS/MS

Hinh1.6. Quy trinh chiét Chloramphenicol tir nén mau thit, ca.
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% Diy chuan ndng d6 Chloramphenicol:

- Chét chuan Chloramphenicol (CAP) duoc pha trong methanol & nng
do 1pug/mL va bao quan trong ti lanh & 0 — 4 °C.

- Dung dich chuan 1am viéc duoc pha lodng tir dung dich goc (1pug/mL)
bang nudc cat, vai khoang tuyén tinh tir 0,5 ng/g dén 3,3 ng/g.

% Diéu kién phan tich trén sic ky 1ong ghép khdi phd

- Cot sac ky: cot Symestry Shield C18 ciia Water (150mm x 4,6mm
X Smm) va tién cot Symestry C18 ctia Water (20mm x 3,9mm x 5mm).

- Pha dong: Chuong trinh gradient theo Bang 1.1:

Bang 1.1. Chuong trinh pha dong phan tich CAP trén nén mau ca.

Thoi gian Téc do dong A (Methanol) | B (CH3;COOH -1 %
(phut) (mL/phut) trong nudc)
0,01 0,4 20 80
4 0,4 100 0
6 0,4 100 0
6,01 0,4 20 80
10 0.4 20 80

- Piéu kién khoi pho bang k¥ thuat ion hoa phun dién tir ESI véi ché do
ban pha ion am: thé phun dién tir 4,0 kV; khiét do dau phun (IS) 300°C; khi
man (CUR) 30; khi va cham (CAD) 7; ngudn khi ion 1 (GS1) 20; ngudn khi
ion 2 (GS1) 10; thé phan nhom (DP) -100; thé dau vao (Entrance Potential)
(EP) -1.

- Piéu kién ban phéa va phan manh tao cic ion con: tir 320,972->152,221/
257,192: thé phan nhom: - 100 V; nang luong va cham: -22V.

- Gi61 han phap hién ctia phuong phap 1a 0,3 pg/ kg
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b. Quy trinh phan tich du lvgng Chloramphenicol trén nén mau mat ong

bang phuong phap Sic ky 1ong ghép khdi phd [17]

< Quy trinh chiét va xr Iy mau:

- Can chinh xac khoang 5g mat ong vao ong ly tim 50 mL, thém 5mL
nude cat va 15 ml ethyl acetate, sau d6 tién hanh ly tam.

- Sau khi ly tAm gdp toan bd luwong dung dich chiét mau cho qua cot
Oasis HLB (6¢¢/200 mg) dam bao toe do 2 giot/ phut. Cho 5 ml qua cot dé
rira tap chat. Rira giai v6i 5ml methanol, dung dich rira giai duoc chira vao
vial. Lam kho dung dich rtra giai bang khi tro nito néng (50 °C) dé thu dugc
can. Hoa tan cin trong 500 pl dung dich hon hop nude : methanol (9:1 — v/v)
loc mau quang loc 0,22 um dé phan tich trén thiét bi HPLC — MS/MS.

X Diéu kién phén tich trén sic ky 16ng ghép khébi pho (Alliance
HPLC 2695)

- Cot Sac ky: Symmertry Cg, 3,5 pm, 2,1 X 50 mm, tién cOt Symmertry
Cs, 3,5 um, 2,1 x 50 mm.

- Thé tich tiém mau: 20 pl.

- Nhiét d6 6n cot: 30 °C.

- Pha dong: Chuong trinh gradient theo Bang 1.2:

Bang 1.2. Chuong trinh pha dong phén tich CAP trén nén mau

mat ong.
Thoi gian Téc do dong A (Nuéc) B (Methanol)

(phat) (ml/phut)
0,00 0,3 90 10
8 0,3 10 90
10 0,3 10 90
10,01 0,3 90 10
15 0,3 90 10
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- Diéu kién khéi phd: ché do ISE am; 321 — 152 va 257.

- Gidi han phat hién ctia phuong phap 1a 0,3 pg/ kg.

¢. Quy trinh phan tich du luong Chloramphenicol trong sita bang phuong
phap Sic ky 1ong ghép khdi pho [37].

< Quy trinh chiét va xr Iy mau:

- Lay khoang 10 ml mAu sita thém 10ml nudc, Vortex k¥, ly tam 3500
vong/ phut trong 20 phut ¢ nhiét 4m 4 °C. Lay 3m dich mAu sau ly tdm cho
vao 6ng ly tdm 15 ml; thém 6ml ethyl acetate, Vortex k¥. Ldy 4 ml miu thir ¢
16p ethyl aceate cho vao 6ng nghiém thiy tinh, thoi kho dé thu duoc cin bang
dong khi nito nong & 50 °C.

- Hoa tan cin hoa tan vé6i 0,5 ml nuée, Vortex k¥ (siéu 4m néu can thiét),
thém 0,5 ml hon hop cacbon tetrachloride : n — hexan (ti 1& 1: 1) Vortex ky va
ly tdm 2500 vong/ phut trong 5 phuat. Loai bo 16p dung méi hiru co, 1dy 16p
nudce loc qua mang loc 0, 22 um phan tich HPLC — MS/MS.

< Diy chuin lam viéc cua Chloramphenicol tuyén tinh nim trong
khoang tir 0,02 + 1,00 pg/kg.
% Piéu kién phan tich trén may sic ky long ghép khoi pho:

- Hé thong: HPLC Waters — Alliance 2695 ion hoa phun dién tir ESI véi
ché do ban pha ion am.

- Cot sic ky: C18 — Metry Shield 10 cm x 2,1 mm ID x 3,5 um (Waters)

- Thé tich tiém mau: 20 pL.

- Pha dong: Chuong trinh gradient theo Bang 1.3

Bang 1.3 . Chuong trinh pha dong phén tich CAP trén nén mau

stra.
Thoi gian | Téc d6 dong | A (nude chira 0,1M acid formic B
(phat) (ml/phut) va amoni acetate 0,025M) (acetonitrile)
0,00 0,2 80 20
4 0,2 40 60
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55 0,2 40 60
7 0,2 80 20
- Piéu kién ban phéa va phan manh tao cic ion con Bang 1.4
Bang 1.4. Diéu kién phan manh ctia CAP va CAP_d5
TN B . . Nang lugng bén pha
Thanh phan | Ty s6 m/z | Manh ion con | Thé Votage (v) V)
CAP 321 —» 152 52 15
321
321 — 257 52 10
ds_ CAP 321 — 157 54 15
326
321 — 262 54 10
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQONG NGHIEN CUU
2.1.1. Pdi twong phén tich

Trong luan vin nay, du luong Chloramphenicol trong mét s6 san
phém thit dong vat nhu: thit ga, cha lua duwgc mua C4c siéu thi trén dia ban
thanh phé Nha Trang (tinh Khanh Hoa); va cac miu thit da diéu, tom, kho
bo,.... duge cac don vi san xuét kinh doanh guri dén Trung Tam Kiém
Nghi¢m tinh Khanh Hoa (nam 2022).

Céac mau thit khao sat ton du Chloramphenicol tai phong thi nghiém,
dugc mé hoa, va bao quan trong diéu kién &m sau 20 °C trong qua trinh khao
sat, danh gia.

2.1.2. Héa chat

- Chuan Chloramphenicol cta Sigma (Code: 29414000) va ndi chuin
Chloramphenicol cia LGC Labor GmbH — Ptric (Code: DRE-C11120100).

- Acetonitrile va Methanol dung cho LC-MS/MS (Merck - Buc)

- Acid formic, Acid Acetic, Etylacetate, nudc cat siéu sach (Merck -
buc).

2.1.3. Dung cu

- CoOt chiét dugc st dung trong ludn van nay cot chiét C18 — E
(55um,70A); 500 mg/6 mL (tubes) cia hang Phenomenex (Prod Lot: S21 —
007422).

- Mang loc mau 0,22 pm (Sartorius, Dirc, Lot No: 2020101404)
- Lo dung mau 2 ml (co nip va septa) dung cho sic ky (Waters, My).
2.1.4. Thiét bi nghién ctru

Nghién ctru nay st dung thiét bj LC-MS/MS cia hing Waters (M¥),
code: C22.2 N0.61010 — 1 v6i cau hinh nhu sau:

* H¢ théng HPLC, gom:
- Hé théng bom dung mai 4 kénh (UPLC Quatery Sovent Manager):

+ S6 dong dung méi: 1én dén 4 dong
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+ XU ly dung moi: tich hop bd khir khi chan khong 6 kénh (4 kénh
dung mdi va 2 kénh bom hiit mau)

- Hé thdng bom mAu ty dong voi FTN: cho phép thay d6i nhiét d6 budng
mau tir 4 - 40°C

- Lo cot: cho phép diéu chinh nhiét do tir 20°C - 90°C

- Cot phan tich: cot sdc ky C18 1,7 pm; 2,1 x50 mm; B4 loc trudc cot:

Kit, ACQUITY Col. In-Line Filter, KIT, FRIT AND NUT, 0,2um, 2,2mm,
PKG 5.

* H¢ thong khoi pho 2 lin MS/MS :Xevo TQ-S Cronos; Waters-My.

- Ngudn ion hoa: cong nghé Z-Spray kiéu truc giao giup ting do nhay.

- Kiéu ion hoa: ngudn ion hoa da chirc nang (Multimode) cho phép ion
hoa dong thoi theo 2 kiéu ion hoa dau phun dién tir (ESI )va (ion hoa hoa hoc
& ap suat khi quyén) APCI.

+ Duong truyén quang hoc cua nguén jon: cAu tao theo kiéu léch truc
cong nghé Stepwave dan ion di 1éch truc dé loai tap nhifu (StepWave ion
transfer optics).

+ Hé thong phan tich khéi lugng: (Mass Analyser): gom 2 b tir cuc co
d6 phan giai cao (MS1 va MS2); cac prefilter dé ting tdi da d6 phéan giai va
truyén dan khi ngan chin nhidm ban dén phan phan tich chinh.

+ B9 phan dinh huéng phan méanh ion - Collision Cell: Cac ion chuyén
dong kiéu hinh song T-Wave™.
+ Pau do (Detector): dng nhan quang photomultiplier (PMT) 1éch tryc.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Téi wu héa cdc diéu kién sdc ky long siéu ning cao (UPLC):

- Trong phan tich sic ky, ty 18 pha dong anh huong rat nhidu dén kha
ning phan tach ciia Chloramphenicol ra khoi hdén hop va pha tinh. Do d6
viéc uu tién khao sat loai pha dong duoc str dung va ché do rira giai 1a nhat
dinh phai duogc tdi wu. Dya vao tinh chit caa Chloramphenicol, cung mdt $6
tai liéu tham khao, hé pha dong dugc str dung 1a dung dich Amoni Acetate
(CH3COONHy,) 0,1 % trong nudc cat va Methanol duogc lua chon dé su
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dung trong luan van ndy. Hé pha dong trén duogc tién hanh khao sat & 2 ché
do:

« Isocratic: c¢b dinh ti 1¢ hai kénh cua pha dong

* Ché d6 gradient: quét tuyén tinh tir 10% dung dich Amoni Acetate
0,1% trong nudc (90% Methanol) dén 100% dich amoni acetate 0,1 % trong
nude (10% methanol) trong thoi gian 3 phat.

2.2.2. Tbi wu hoa diéu kién phan tich Chloramphenicol trén thiét bi sic
ky long ghép dau do khdi phd 2 lan:

Tién hanh trén miu chuan Chloramphenicol tinh khiét va ndi chuan
Chloramphenicol _ Ds véi nong d6 gip 100 1an ndng diy chuin lam viéc
(khoang 100 pg/Kg).

Duya vao tinh chat ciia Chloramphenicol va Chloramphenicol ~ Ds c6 ty
sb gitra khoi luong va dién tich ion (m/z) dac trung lan luot 13 321va 326, tién
hanh tim do c4c manh ion con dinh lugng va dinh tinh bang phuong phéap tim
do tu dong trén dau do khéi phd thong qua d6 nhay cua tin hiéu thu duoc.

Viéc t6i uu hoa cac diéu kién ban pha va phan manh cac ion con 1a xé4c
dinh céc thong s6 k¥ thuat nhu: k¥ thuat ion hoa, ché do ban pha, dién thé dé
thu dugc dong ion nhiéu nhat, niang lugng ban pha céac ion trong diéu kién hoa

chat va trang thiét bi thyc té tai phong thi nghiém.
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Cin 25mg CAP vao binh dinh Can 10mg CAP Ds vio
mac 25 mL. dinh muirc da binh dinh mirc 10 mL, dinh
bing MeOH mire dii bing MeOH
v
{ Pha dung dich } Pha dung dich CAP
CAP (1000 ppm) Ds (1000 ppm)

h

[ Pha hon hop dung dich CAP va }

CAP Ds (100 ppb)

¥

Toi wu cac diéu kién khoi pho cho
CAP va CAP Ds
Hinh 2.1 So d6 t61 wru cac dicu kign kKhot pho cua CAP va CAP Ds

2.2.3. Téi wu héa quy trinh xt Iy miu xac dinh ham lugng CAP trong
mAu thit dong vat bang phuong phap LC-MS/MS [25-30].

Trong cac nhém mau dong vt trén thi mau thit ga chira ham luong lipid
cao, va chira sic t6 mau vang (dic biét trong da ga), do dé trong luan vin nay,
ching t6i lya chon mau thit ga 1am nén mau dai dién dé danh gia t6i wu
phuong phép tach chiét. Sau khi t6i wu quy trinh chiét tach Chloramphenicol
trén nén mau thit g dai dién, quy trinh duoc kiém chimg trén mot s6 mau
khac. Mau thit ga tuoi duoc xay nhuyén ddng nhat bang mdy xay thit; sau d6
duogc luu giit bao quan trong diéu kién am 20 °C trong subt thoi gian khao sat.

K/

< Lua chon dung moi chiét Chloramphenicol tir mau thur:

Dua vao do phan cuc va mot sé dic diém hoa hoc caa Chloramphenicol,
dung mai chiét duoc thir nghiém bao gom ethyl acetate (mau 1), aceton (mau
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1), acetonitrile (mau I11). Hiéu qua hoa tan va tach chiét cua cac dung moi
tach chiét dugc danh gia thong qua hiéu suat thu hdi cua lan lugt 3 mau.

Thi nghiém 1: Can khoang 2 g phan mau thir ¢ dong nhat, chinh xac dén 0,1
g cho vao 6ng ly tim dung tich 50 mL (1), thém chuan CAP, thém 15 mL
Ethyl Acetate lic bang may Vortex, siéu am 10 phat, ly tdm 4000 vong/ phut
trong 15 phat thu dich trong. Cong doan chiét rat ndy duoc lap lai 2 1an; gop
dich chiét sau khi ly tdm cho qua cot chiét pha rin SPE — Cig (toc do dong
chay qua cot khoang 2 + 3 mL/ phat). Tiép tuc ria tap bang 2 mL nuéc cat
khtr ion, rra giai bang 2 mL MeOH. Hing toan bo dung dich rira giai vao dng
nghiém 3mL, bay hoi hoan toan MeOH bang dong khi nito néng (50°C). Hoa
tan can bang 5 mL dung dich NaCl 4 %, Vortex hoa tan k§ can, thém 2 mL n-
Hexan, Vortex, ly tam véi toc do 4000 vong/ phdt trong 10 phat dé loai bo n —
Hexan, thu 16p dich NaCl vao ng ly tam 15 mL (2). Thém 5mL ethyl acetate
vao 6ng ly tam (2), Vortex ky, ly tam 4000 vong/ pht trong 15 phat. Thu 1op
Eehyl acetate, thoi khd bang dong khi N, (50° C); can thu dugc hoan tan hoan
toan trong 1 mL hon hop dung méi H,O: ACN (80: 20). Loc mau qua mang
loc kich thudc 16 0,22 pum, 1am bang PTFE, duong kinh 13 mm, phan tich
UPLC — MS/MS - (mau 1).

Thi nghiém 2: Thi nghiém 2 duoc thuc hién trinh tu twong tu thi nghiém 1,
véi dung mdi chiét rat ban dau 1a acetone (thay vi ethyl acetate), thu duoc
Mau I1.

Thi nghiém 3: Thi nghiém 3 dugc thuc hién trinh tu twong tu thi nghiém 1,

véi dung mdi chiét rat ban dau 1a acetonitrile (thay vi ethyl acetate), thu dugc
Mau 11l
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2 g mau + 15 mL Ethyl acetate/
acetonitrile/ aceton vao ong ly tam

Lap lai 2 lan

v

[ Vortext, siéu am 10 phit, ly tam ]

(15 phat, 4000 vong/phut)

l Lap lai 2 lan

GOp dich ly tam, ’cho toan bo
qua cOt chiét SPE

A

[ Rutra tap véi 2 ml nudce khir ion ]

Rura giai voi 3 ml MeOH, thu dd - " )
rira giai vao ong nghiém Lam kho (N2, 50 °C) ]
| +2 mL n— hexan
\
Vortex, ly tdm (4000 v/phat, 10 - .
[ y ph(l]t) P Hoa can bang 5 ml
NaCl 4%

[ Thu 16p NaCl 4%, bo 16p n — hexan ]

+ 5 mL ethyl Acetate/ acetonitrile/ aceton

Vortex, ly tam (4000 v/phat, 10 Thu lop Eth){l AceEate/
phit) acetonitril/aceton, 1am kho (N2, 50°C)

'

[ Hoa can bang 1 mL hdn hop (H20:ACN) — (80:20) ]

v

[ Loc qua mang 0,22 pm; phan tich UPLC — MS/MS ]

v

[ Panh gia hiéu suat thu hdi Mau I/ Mau II/ Mau III ]

Hinh 2.2 So d6 khao sét hiéu qua chiét CAP cua cac dung mdi ethyl acetate/
acetonitrile/ acetone.
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RS Khao sé&t hiéu qua qua trinh 1am sach dich chiét bang phuong
phap chiét ly pha rin

Do dich chiét Chloramphenicol tir nhitng nén mau sinh hoc thudng
chtra nhiéu tap chat (lipid, cac acid béo, amin, ....) nén mau can duoc 1am
sach qua cot chiét pha ran Cs.

Chloramphenicol ¢ tinh tan va d§ phan cuc trung binh nén Methanol
duogc lua chon lam dung méi rira giai. Tuy nhién thé tich dung méi Methanol
rira giai anh huong dén ndng do du lugng Chloramphenicol duogc chiét tach tir
mau thir. Trong nghién ctru ndy, cac muc thé tich Methanol dugc khao sat 1an
luot 1a 2mL, 3mL, 4mL. Panh gia hiéu quéa cta cac mirc thé tich Methanol

rira giai qua hi¢u suat thu hoi.



31

Gop dich ly tdm, cho toan bd qua
cot chiét SPE

A

[ Rura tap v6i 2 ml nuée ]

Rira giai v6i 2 ml/3 ml/ 4mi Théi khé (N2, 50 °C) ]
MeOH, thu dd rira giai vao vial J' ’

+ 2 ml n — hexan

Vortex, ly tm (4000 v/phit, Hoa can bang 5 mL
10 pht) NaCl 4%

A

Thu 16p NaCl 4%, bo 16p n —
hexan

+ 5 ml ethyl acetate

A

Vortex, ly tam (4000 v/phdt, Thu 16p ethyl acetate, thoi kho
10 phat) (N2, 50°C)

\

[ Hoa cin bang 1 ml hdn hop (H,O0:ACN) — (1:1) ]

A

[ Loc qua mang 0,22 pm; phan tich UPLC — ]

A

[ Loc qua mang 0,22 um; phén tich UPLC — ]

A

[ Danh gia hiéu suat thu hdi (véi 3 thé tich rira giai J

2ml, 3ml, 4ml MeOH)

Hinh 2.5 So d6 khao sat hiéu qua cta quy trinh 1am sach dich chiét CAP bang
cot chiét ly pha ran Cas.
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2.2.4. Xay dyng quy trinh dinh lugng CAP ton du trong mot s6 san
pham dong vat bang phuong pha phap sic ky long ghép khdi phd (LC—
MS/MS):

- Tir nhiig két qua khao sat diéu kién sic ky, diéu kién phan manh
khéi phd, quy trinh xtr Iy mau (dung mai chiét, ché do rira giai qua cot Cis)
ma cho hiéu suét thu hdi cao nhét, tong hop va xdy dung quy trinh thuc

nghiém dinh lwong Chloramphenicol trong mau thir dai dién.

- Trong quy trinh can tién hanh song song mau chuan va miu thir
trong cung diéu kién thi nghiém, dua ra cong thirc tinh dinh lugng
Chloramphenicol trong mau thir theo quy trinh chiét miu thuc té bang
phuong phap ngoai chuan.

- Cac diém ndng do cua duong chuan Chloramphenicol (0,1; 0,3; 0,6;
1,0; 1,5 ng/L) dugc tinh toan va xdy dung trén nén mau phan tich dé thu duogc
dai nong do nam trong khoang tuyén tinh. (R?> 0.99).

2.2.3. Tham dinh quy trinh dinh lugng CAP ton du trong mot sb san
pham dong vat bang phuong phap sic ky long ghép khdi pho UPLC-
MS/MS [28,29,30]:

Tir quy trinh dua ra, tién hanh tham dinh lai phuong phap cho phu hop
v6i yéu cau ciia mot phuong phép dinh luong cua chuin phong thi nghiém
ISO 17025: 2017 - v6i cac ndi dung co ban nhu sau:

- Xac dinh khoang tuyén tinh — Dung duong chuan

- Xac dinh d§ chum (d9 lip lai, do tai 1ap) cia phwong phéap.

Do 1ap lai dugc thuc hién 1ap lai it nhét 05 1an thi nghiém trén nén mau
thi ga; tinh gia tri trung binh, d léch chuan, d6 léch chuan twong ddi cua cac
lan thtr nghiém

¢ Tinh gia tri trung binh: Xip = i:ln

Trong do: Xi: Nong d6 chat phén tich ¢ thi nghiém th i.
n: S6 1an 1dp lai cua thi nghiém.
e Tinh d¢ 1éch chuén lip lai (S))
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%, %)’
(-

Trong do: Xi: Nong do chat phan tich & thi nghiém thu i.
Xtp: NOng do trung binh ctia mau véi n 1an 1p lai .
n: S6 1an lap lai.
e Tinh do léch chuén ldp lai twong dbi (RSD,): RSD; = j—'xlOO
th
Trong do: Si: Do 1éch chuan lap lai.
Xup: NOong do trung binh ctia mau véi n 1an 1ip lai.
Do tai 1ap xac dinh trén két qua cua 3 tht nghiém vién khac nhau thuc
hién thir nghiém cing mot phép thir (mdi thir nghiém vién thuc hién it nhét 03
lan thi nghiém dé 1ay gia tri trung binh ctia mdi thir nghiém vién). Tinh gia tri
trung binh, d0 1éch chuén cac két qua cac thtr nghiém vién

n
2%
i=1

eTinh gia tri trung binh: Xy = 2 —
Trong d6:  X;: Nong do chat phan tich ¢ thi nghiém thi i;

n: S6 lan 1ap lai cua thi nghiém.

S (%~ %)’

i=1

(n-1)

Do léch chuan tai lap (Sr): S =

Trong do: xi: Nong do chat phan tich ¢ thi nghiém thu i;
Xp: Nong d6 trung binh ctia miu véi n 1an 1ap lai;

n: S6 1an 1p lai.

oD léch chudn t4i 1ap twong déi (RSDR): RSDg = 2 x100

X
Trong do: Sg: Do 1éch chuan tai lap;
Xtp: NOong do trung binh ctia mau véi n 1an lip lai.
- Xac dinh gioi han phat hién (LOD), giéi han dinh lwgng (LOQ)
cua phwong phap:
Xéc dinh LOD cua phuong phap bang cach dua trén do 1éch chuin cua
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10 1an thir nghiém trén nén mau thit ga c6 néng 46 CAP thip nhit - dam bao
chic chin sy c6 mit caa chét can phan tich thiét bi phat hién dugc.

Tién hanh 10 lan thu nghiém mau doc lip, tinh do léch chuan (SD), tinh
gia tri trung binh ctia 10 1an thir nghiém (xu).

Z(Xii — X))
i"l(—l) X LOD = 3*SD.
n_

Pénh gia LOD da dugc tinh theo hé s R = % . Pam bdo 4 <R< 10
thi nong do dung dich thir khao sat 1a phu hop, gia tri LOD tinh dugc 14
dang tin cay [ 28,29,30].

. LOQ =3,3*LOD.

- Panh gia hiéu suét thu hdi: Thuc hién thém chuin & 3 mirc néng do
0,1; 0,5; 1,0 ppb vao mau thu; tai diém mdi néng do chuan thém vao thuc

hién 13p lai 2 lan. Tinh hiéu suét thu hdi tai moi néng do thém chuén.

Hiéu suit thu hdi: R (%) = %xlOO%

3
Trong d6:  Xi: nong do xac dinh dugc trén mau thém chuan (ppb)
Xo: ndng d6 xac dinh dugc trén mau khong thém chuan (ppb)

X3: néng do chuan thém vao mau (ppb).
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Két qua tdi wu héa diéu kién phan tich Chloramphenicol trén
thiét bi sic ky 16ng ghép dau do khéi pho kép

Téi uu hoa cac diéu kién khdi phd bang phuong phap do tu dong trén
may cho hdn hop dung dich chuan Chloramphenicol va Chloramphenicol Ds
v6i ndng d6 100 pg/l, tién hanh bom tryc tiép 30 ul hdn hop dung dich chuan
CAP va CAP_ Ds vao dau do dé khao sat, voi diéu kién ngudn ion héa ES’
nhu sau:

- Nhiét do hoéa hoi dung moi: 400 °C.

- Nhiét ¢6 ngudn ion héa: 150 °C.

- Téc do khi mang: 1000L/ gio.

(%)

Cudmng do

320.86 257.00

Thai gian (phat)

Hinh 3.1. Tin hiéu CAP t6i wu v6i ngudn ion ES".

Tir két qua nghién ctru, da cho thay k§ thuat ion héa phun dién tir ES ché
d6 ban pha 4m cho thu tin hiéu cta Chloramphenicol rd nét voi cudng do hap
thu cao nhat, vi trong diéu kién ban pha ES am céac phan tit CAP dé bi ion

hoa va pha v& cac lién két dé phan ra nhi€u manh con.

Thuc hién ché d6 giam sat da phan tng (MRM), két qua trung binh céc

thong so cua 05 lan khao sat doc lap, luan van da lga chon duoc cac diéu kién



36

t6i wu trén dau do khoi phé) va lya chon cac ion con dac trung cua chét can
phan tich theo Bang 3.1

Bang 3.1. Cac thong s tdi uu diéu kién khéi phd trong phan tich CAP.

Chat phan tich | Tonso cap | Iontht cap | Piénthé | Ning lugng

(m/z) (m/z) (V) va cham (V)
i 152,00 45 12
Chloramphenicol | 320,86
257,00 45 8
Chloramphenicol - 326,00 157.00 45 20

ds

So véi cac két qua nghién ctru da cong bd Julijonas Petraitis cing cac
cong su (xac dinh CAP trong sira), trén cung thiét bi khéi phé cua Waters,
diéu kién khdi phd dé ban pha cac manh ion dugc t6i vu véi mic dién thé
tap hon (45 V < 52 V) va ning luong va cham thap hon (12 V < 15 V) —
diéu nay tiét kiém duoc ning luong ion hoa, ban pha phan tir nhung van
dam bao hiéu suat cta qua trinh ion hoa va phan manh ciia CAP véi cudng
d6 hép thu cao. Vi diéu kién khbi pho ¢ mirc ning luong thap - bao vé hé
théng ion hoa, nang cao thoi han st dung cho thiét bi.

3.2. Két qua toi wu héa cac diéu kién sic ky long siéu ning cao
(UPLC):

Trong cung diéu kién khdi phd dé phén tich Chloramphenicol trén thiét
bi sic ky 16ng ghép khdi phd kép da duoc t6i wu (ché do ion hoa: ES™; nhiét
d6 hoa hoi dung moi: 400 °C; nhiét do ngudn ion hoa: 150 °C, toc do khi
mang: 1000L/ gid; ché do quét MRM, theo cac diéu kién phan manh - Bang
3.1)

Két qua vé tin hiéu d6 hép thu manh dinh luong (321 — 152) va manh
dinh tinh (321 — 257) ctia Chloramphenicol khi khao sat hé pha dong & ché
d0 cb dinh ty 1¢ thé tich cia hai kénh CHsCOONH; 0,1% trong nudc va
methanol dugc trinh bay trong Hinh 3.2.
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Z12E G 2 Smicod W, 1) F1WRM &2 dharmek, 25
1 CHioramghenio 313151825
_ Chioramphenicd_ i 1683004

%= 35

T TR

1RGP 2 Smicodi W, 1) F1WRM 32 chameks 25
1 1B IE054
2113003

Cudmg d¢ hdp thu (%)

Thai gian (phit)
Hinh 3.2 Phd d6 CAP khéo sat hé pha dong cb dinh 2 kénh
CH3;COONH; (0,1 %) va MeOH.

Két qua vé tin hiéu d6 hap thy manh dinh luong (321 — 152) va manh
dinh tinh (321 — 257) cta Chloramphenicol khi khao sat hé pha dong & ché
d6 gradient: quét tuyén tinh tir 10% dung dich amoni acetate 0,1% trong nudc
(90% Methanol) dén 100% dich amoni acetate 0,1 % trong nudc (10%
methanol) dugc trinh bay trong Hinh 3.3.
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Thon gian (phat)

Hinh 3.3. Phd @6 CAP khao sat hé pha dong gradient thé tich 2 kénh
CH3COONH, (0,1 %) va MeOH theo thoi gian.
Céc tin hiu trén dugc thuc hién trén cung cac diéu kién phan tich sdc ky
nhu:
- Cot nhoi sac ky pha dao Cis - (50 X 2 mm; 1,7 pm); c6 gin cot bao vé
cung loai (Lot. No: 0042322973).
- Nhiét do cot: 40 °C.
- Nhiét d6 budng tiém mau: 20 °C.
- Thé tich tiém mau: 10 pl.

Qua cac tin hiéu thu dugc, ta thay hé pha dong gradient vé thé tich 2
kénh CH3COONHy, - 0,1 % trong nudc va MeOH theo thoi gian cho tin higu
peak cao va sic nét, thoi gian luu ngin va 6n dinh hon so voi hé pha dong ¢
dinh hai kénh pha dong. Khi phan tich véi hé pha dong gradient vé thé tich 2
kénh CH3COONHg, - 0,1 % trong nudc va MeOH theo thoi gian, véi nhitng ty
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1¢ dung moi thich hop da tdi wu qua trinh hip thu, rira giai CAP trén pha tinh;
dic biét qua trinh hap thu cac tap chat voi pha tinh cao hon so v6i hé pha
dong ¢ dinh hai kénh nén tinh chon loc, hiéu nang tach chiét trén hé théng
sac ky dat hi¢u qua cao hon rat nhiéu. Bén canh do, nghién ctru da tim ra duoc
ty 1¢ va chuong trinh gradient toi wu cho qua trinh phan tich véi thoi gian luu
t61 uu nhat (Bang 3.2)

- Kénh A: dung dich CH;COONH, - 0,1 % trong nudc.

- Kénh B: methanol (siéu tinh khiét).

Bang 3.2. Hé pha dong va chuong trinh gradient tdi wu cho phan tich

CAP.
Thoi gian (pht) Toc dd dong (ml/ pht) A (%) B (%)
0 0,4 90 10
0,4 0,4 90 10
0,8 0,4 5 95
1,5 0,4 5 95
1,6 0,4 90 10
3,0 0,4 90 10

Véi chuong trinh gradient vé thanh phan pha dong theo thoi gian nhu
trén da ting hiéu qua cta qua trinh tach, ddm bao tinh phan giai, tiét kiém
duoc thoi gian va dung moi trong qua trinh phan tich.

So véi cac cong trinh nghién ciru da cong bd nhu cong trinh nghién ciru
ciia Pham Kim Piang cung cac cong su, két qua nghién ctru ctia luan van co
thoi gian phan tich ngan hon rat nhiéu nén giup rat ngan thoi gian phan tich;
lwong dung méi hoa chit va chi phi phéan tich duogc tiét kiém dang ké nhung

van dam do phan giai va cuong do hap thu cta chat phan tich.

3.3. Két qua t6i wu héa quy trinh xir Iy miu trong phwong phap xac
dinh ham lwong ham lwong Chloramphenicol trong miu ddng vat bang
phuong phép sic 1éng hiéu ning cao ghép diu do khéi pho (UPLC —
MS/MS):

Céac mau dong vat khac nhau c6 ban chat khiac nhau vé thanh phan co

ban nén anh huong dén hiéu qua ctia qua trinh tach chiét Chloramphenicol ra
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khoi cac mau thir. Két qua phd d6 phan tich CAP lan luogt chiét véi cac dung
moi Ethyl acetate, acetonitrile, acetone duoc thé hién trong Hinh 3.4

CAP

MREM of 3 channels ES- =
320,86 > 152 Mau |
6.700e+004

100
Yo
- min

MRM af 3 channels, ES-

320.86 > 2571

100 1.48%e+004
Yo

- - friin

1.500 1.550 1.600 1.650

# Name Trace RT Area
1 1 CAP 32086 = 152 1.54 2307.235

CAP .
MRM of 3 channels ES- Mau 11
32086 > 152

4,67 5e+004

100
%o
min
1 ppb MRM of 3 channels ES-

320.86 » 257.1
1.000e+004

100
%o
min

1.500 1.550 1.600 1.650

# Name Trace RT Area
1 1 CAP 320.86 > 152 1.55 1528.299
CAP -
MRM of 3 channels, ES- Mau III
320.86 > 152

5.795e+004

100+
DV AN
. 1 T min

MRM af 3 channels ES-
320.86 = 2571
1.280e+004

# Name Trace RT Area
1 1 CAP 32086 = 152 154 2001.503

Hinh 3.4. Pho d6 CAP chiét tach voi lan lan luot cac dung moi Ethyl acetate,
acetonitrile, aceton.
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Qua pho dd vé d6 hap thu ctia Chloramphenicol, cho thdy Mau I — chiét
v6i dung mdi Ethyl acetate ¢ cuong do hap thu ciia CAP 13 cao nhat. Diéu
nay chung td, so véi dung mdi acetonitrile va aceton, ham luong CAP trong
mAu thir duoc chiét ra nhiéu nhat véi dung méi ethyl acetat.

Két qua danh gia vé hiéu suét thu hdi cho thiy Mau I - chiét v6i dung
moi Ethyl acetate c¢6 do thu hodi cao nhit so voi 2 mau con lai (Hinh 3.5).
Diéu nay co thé giai thich do dung moi Ethyl acetate ¢c6 mirc do phan cuc
trung binh va d6 phan cuc thip hon dung moi acetone va acetonitrile nén kha
ning hoa tan du luong Chloramphenicol ciia mau thir trong dung mdi ethyl
acetate t6t hon so v6i dung moi acetone, acetonitrile. Pong thoi véi dung moi
Ethyl acetate cac thanh phan co ban trong mau thir nhu protein, lipid, nuéc,
.... duoc loai bé nén cac tin hiéu nhiéu cua tap chét duge loai dang ké, tang
tinh chon loc va hiéu suét chiét tach Chloramphenicol trong qué trinh xir 1y

mau.

0o O
o1 O

~
ol

Hiéu sut thu hdi (%)
~ (0]
o o

o)}
ol

mau | mau 11 mau 111

mau

Hinh 3.5. Méi lién hé giira hiéu suat thu hoi va dung mai tach chiét.

3.4. Két qua tdi wu quy trinh chiét tach va lam giau chat phan tich

Chloramphenicol qua cot chiét pha ran:
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CAP
MRM of 3 channels ES-
320.86 = 152
5.7T26e+004

100
.
min

MRM of 3 channels ES-

320.86 = 257 .1
100 1.310e+004
min
1.400 1.500 1.600
# Mame Trace RT Area
1 1 CAP 320.86 = 152 1.54 1981.322
CAP
MRM of 3 channels ES-
320.86 = 152
6.895e+004

105 :
min 3mL

MRM of 3 channels ES-

320.86 = 2571
10 1.508e+004
Q
min
1.400 1.500 1.600
# Name Trace RT Area
1 1 CAP 320.86 = 152 1.54 2376.153
CAP
MRM of 3 channels ES-
32086 = 152
6.425e+004

10
m min 4 mL

MRM of 3 channels,ES-

320.86 = 257 .1
10 1.447e+004
Q
min
1.400 1.500 1.600
# Name Trace RT Area
1 1 CAP 320.86 > 152 1.54 2231.082

Hinh 3.6. Pho dd CAP chiét tach vi 1an 1an lugt céac thé tich methanol
ria gidi 2 ml, 3 ml, 4 ml.
Két qua khao sat hiéu suat thu hdi cho théy, thé tich 3mL methanol duoc
sir dung trong qué trinh rira giai cho hiéu suat thu hoi cao hon so v&i 2 muc
thé tich 2 ml va 4 ml (Hinh 3.7). Trong cung diéu kién chiét tach dic biét 1a
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tbc d6 dong chay qua cot dam bao 0,5 = 0,8 ml/ phut; khi ria giai v6i 3 ml
methanol 13 lwong dung méi dii dé chiét rat hoan toan lugng Chloramphenicol
trong mau thir duoc cho qua cot, déng thoi voi luong thé tich trén dam béo
ndéng do cuia cau tir phan tich. Vi thé tich rira giai 2 ml methanol, cho cuong
d6 hip thu cua CAP thap, hiéu sudt thu hoi thip hon — do luong dung méi 2
ml chwa di dé hoan tan va rira giai hoan toan lugng CAP hip thu trén cot
SPE, chua thu hoan toan ton du CAP trong qua trinh tach chiét mau. Véi thé
tich rira giai 4 ml methanol, c6 cudng do hip thu ctia CAP thap hon muc rira
giai v6i thé tich 3 ml methanol. Vi khi rira giai vi 4 ml methanol, lugng thé
tich nay 1am giam ndng d6 CAP trong dung dich chiét; mat khac luong thé
tich 4 ml d& gay ra cac sai sb tho trong qué trinh 1am kho mau nén ham luong
CAP dugc chiét ra tir mau thtr ¢6 tin hiéu va hiéu sut thu hdi thép hon lugng

thé tich dung moi 3 ml.

Higu suat thuhii (%)

4ml.

Thé tich Methanol nira giai (mL)

Hinh 3.7. Mdi lién hé gitta hiéu sut thu hdi va thé tich dung méi rira giai.
3.5. Ké qua xdy dung quy trinh thyc nghiém dinh luong

Chloramphenicol ton du trong mot s6 san pham thit dong vat bang phuong
phap sic ky 16ng ghép khéi pho (LC — MS/MS)

Tir nhiing két qua khao sat duoc, quy trinh thuc nghiém tach chiét
Chloramphenicol trong mét sb san pham thit dong vat duoc dé xuét theo quy
trinh dugc thé hién qua Hinh 3.8.



2 g mau + 15 mL Ethyl acetate 44
vao ong ly tam

Lip lai 2 1an

A

{ Vortex, siéu &m 10 phat, ly tdm ]

(15 phat, 4000 vong/phat)

Laplai2 lan

A

Gop dich ly tdm, cho toan bd
qua cdt chiét SPE

A4
[ Rira tap v6i 2 mL nude deion ]

+ 2 mL n— Hexan

Rtra giéi v6i 3 mL MeOH, thu Lam khé (Nz 5OOC) ]
dd rtra gidi vao vial ’

Vortext, ly tim (4000 v/phdt, Hoa can bang 5 mL
10 phat) NaCl 4%

A

[ Thu 16p NaCl 4%, b6 16p n — ]

Hexan

+ 5 mL Ethyl acetate

v

Vortex, ly tam (4000 v/phut, 10 Thu 16p Ethyl Acetate, thoi kho
phit) (N2, 50°C)

[ Hoa can bang 1 mL hdn hop (H20:ACN) — (80:20)

J

.

J/

A 4

[ Loc qua mang 0,22 pm; phan tich UPLC — MS/MS ]

Hinh 3.8. So dd quy trinh xtr Iy mau.

Mo ta - thuyét minh quy trinh: Phan miu thir duoc xay nhuyén va dong
nhat k¥, can khoang 2 g vao 6ng ly tim c6 dung tich 50 mL, thém 15 mL
dung dich ethyl acetate, vortex, siéu am trong 10 phat, ly tam 4000 vong/phut
- trong 15 phit, thu dich ly tdim trong subt; phan mau thir ran tién hanh chiét
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1ap lai 1an 2.

Gom toan bd dich ly tdm cho qua cot chiét pha ran SPE Cyg dé loai bod
tap chat va lam giau ndng do chét phan tich - dap Gmg yéu cau trong ky thuét
sac ky va khoi phd. Cot SPE - Cig duoc hoat héa bang 6 mL Methanol, 6 mL
nuéc siéu tinh khiét trude khi cho miu thir qua cot. Sau khi dich chiét mau
hap thu qua cot SPE, tién hanh rira tap bang 2 mL nudc, rira giai bang 3 mL
Methanol, thu dung dich rira giai vao vial.

Phan dung dich rira giai dugc lam kho bang khi tro Nito, phan can thu
dugc hoa tan bang 5 mL dung dich NaCl 4%, vortex k§ dé hoa tan hoa toan
luong can, ngoai ra dung dich NaCl 4 % con c6 tac dung két tia thanh phan
Protein trong mau thtr. Tiép tuc thém 2 mL n_Hexan vao dich chiét mau tién
hanh vortex, ly tim tach 16p dé loai bo toan bo thanh phan lipit trong mau thir
(ndm trong 16p n_hexan). Lép NaCl 4% duoc chiét lai qua 5 mL dung méi
EthylcAcetate dé thu duoc hoan toan Chloramphenicol. Lam khé dung moi
Ethyl acetate bang khi Nito, hoa tan can bang hén hop dung dich H,O : ACN
(80:20), loc qua mang 0,20 pum trudc khi phan tich trén hé thong sac ky long
hiéu nang siéu cao UPLC — LCMS/MS.

Tién hanh phan tich trén thiét bi Sac ky long hiéu ning siéu cao ghép ndi
dau do khéi phd 2 1an (UPLC — MS/MS) — Xevo TQ — Scronos Waters véi

diéu kién cu thé nhu sau:

- Cot nhdi sac ky pha dao C18, (dai 50 mm, duong kinh trong 2 mm; hat

nhoi 1,7 um); co g:fm cOt bao vé€ cung loai.
- Nhiét do cot: 40 °C.
- Nhiét d6 budng tiém mau: 20 °C.
_ Thé tich tiém mau: 10 pL.
- Pha dong Gradient hai kénh theo Bang 3.3

Bang 3.3. Hé pha dong va chuong trinh gradient t6i wu cho phan tich CAP.

Thoi gian (phit) Tbc d6 dong (mL/ phut) A (%) B (%)
0 0,4 90 10
0,4 0,4 90 10
0,8 0,4 5 95
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15 0,4 5 95
1,6 0,4 90 10
3,0 0,4 90 10

- Ché d6 ion hoa: ES

- Nhiét do hoa hoi dung moi: 400 °C.

- Nhiét d6 ngudn ion hoa: 150 °C.

- Téc d6 khi mang: 1000L/ gio.

- Ché do quét MRM, theo cac diéu kién phan manh dugc trinh bay trong

Bang 3.4.

Bang 3.4. DBiéu kién phan manh cac ion con cia CAP va CAP _ Ds.

ds

Chét phan tich | Tonso cap | Ionth cdp | Piénthé | Ning lugng
(m/z) (m/z) V) va cham (V)
152,00 45 12
Chloramphenicol | 320,86
257,00 45 8
Chloramphenicol —
326,00 157,00 45 20

Tién hanh song song mau chuan va mau thtr trong cung diéu kién phan

tich, ham lugng Chloramphenicol trong mau thir dugc xac dinh bang phuong

phap ngoai chuan.

Puong chuin 5 diém dugc xdy dung bang cach pha chit chuan

Chloramphenicol trong nén mau trang thit ga da dugc chiét tach theo quy

trinh t6i vu Hinh 3.6.

Diy chuan tién hanh khao sat c6 nong do tir 0,5 + 2,5 pg/L. Két qua vé
khoang tinh tuyén tinh dugc thé hién & Hinh 3.9 va 3.10
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Compound name: chloramphenicol

Correlation coefficient: r = 0.999672, r2 = 0.999343

Calibration curve: 859.674 * x +-35.7591

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

# Name Type Sd.Cone AT Area  Height SN Response Primar...
1 1 03082020 STD 01 Standard 0500  1.56 402428  53H5 5385.000 402428 b
2 2 (3082020 8TD 02 Standard 1000 156 BOB.A16 10813 084,790 BOB416  bb
3 303082020 8TD 03 Standard 1500 156 1230742 15849 1534888 1230742 bb
4 4 13082020 STD 04 Standard 2000 156 1704345 21918 17048.384 1704345 bb
i 5 03082020 STD 05 Standard 2500 155 MZ2B30 28680 1178301 2122830 bb

Hinh 3.9. Két qua khao sat khoang tuyén tinh duong chuan ciia phuong
phap.

Compound name: chloramphenicol

Correlation coefficient: r = 0.999672, 2 = 0.999343

Calibration curve: 859.674 * x +-35.7591

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, AXis trans: None

X

Residual

Response
=
o
o
2

A AR LRAS LS LS RS LAY L) RS LA LAY RS LA LR LLARS LAAAS LARAE RARAE UML) RARAN LLRR) RRALS LARAS Lasss panrna ROUIY
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

Hinh 3.10. D6 thi khao sat khoang tuyén tinh duong chuan cta phuong
phap.
Tir két qua khao sat, phuong trinh hoi quy tuyén tinh 1a: y = 859,674 *x
+ (-35,7591) v6i hé sb twong quan tuyén tinh 2 = 0,999. Hé sb tuong quan

nay hoan toan dap tmg duoc yéu cau cia AOAC vé hé sd hdi quy tuyén tinh
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r2 >0,99) [28]. Cung khoang ndng do tuyén tinh tir 0,5 + 2,5 pg/L thi két qua
khao sat dugc cua luan van c6 hé s hdi quy tuyén tinh r? cao hon (0,999 >
0,997) [13]. Két qua nay cho thay cac diéu kién t6i uu nhu tinh twong thich hé
thong, quy trinh xtr Iy mau, héa chét, yéu t6 con ngudi,... ddp tmg duoc
nhitng yéu cau vé danh gia phuong phap thr. Viéc xay dung phuong trinh hoi
quy tuyén tinh c6 hé s hoi quy tuyén tinh 12 gan dat gia tri 1 c6 ¥ nghia 16n
trong viéc tinh toan va két luan ham luong chit phan tich trong mau thir; ning

cao do chinh xac, do tin cdy cua két qua phan tich.

Ham luwong Chloramphenicol trong mau thir dugc xac dinh bang
phuong phap ngoai chuan thong qua phuong trinh hdi quy tuyén tinh c6 dang
y = a*x +b. Trong do:

- hé s a, b: duoc x4c dinh qua duong chuan thuc té tién hanh trudéc moi

1an phan tich - danh gia sy twong thich ctia hé thng.
- y: dién tich peak ctia CAP phét hién trong mau thir.
- x: ndng do CAP phat hién trong mau thir.

3.6. Két qua tham dinh quy trinh dinh luong Chloramphenicol ton du
trong mdt s6 san pham thit dong vat bang phuong phap sic ky 1ong ghép khoi
phé (UPLC — MS/MS).

3.6.1. Xac dinh gidi han phat hién (LOD), gi6i han dinh lugng (LOQ)
cua phuong phap:

Két qua khao sat gidi han phat hién LOD duoc thé hién trong Bang 3.6

Bang 3.6. Bang két qua khao sat gigi han phat hién (LOD), gidi han
dinh luong (LOQ) cia phuong phap.

Lan TN Ham lugng Do léch LOD LOQ
(CAP) (ug/Kg) | chuan-SD | (ug/Kg) | (ug/Kg

0,22

0,22

0,21 0,010 0,03 0,10

0,22

gl B W N -

0,22
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6 0,23
! 0,24
8 0,23
9 0,22
10 0,24
Trung
binh 0,225
(Hg/KQ)
R 7.717

V61 gidi han phat hién cua quy trinh nghién ctu c6 gia tri 0,03 pg/Kg —
ngudng phat hién nay du diéu kién dé phat hién ham luwong ton du
Chloramphenicol trong thuc pham cho cic mat hang xuat khau di thi truong
thé gi6i - dat duoc muc tiéu cua ludn vian.

3.6.2. Xac dinh d§ chum (d¢ 1ap lai va dg tai lap) cia phuong phap

Két qua khao sat d6 1ap lai va do tai lap cua phuong phap duoc thé hién
trong Bang 3.7
Bang 3.7. Két qua khao sat do 1ip lai va do tai lap ctua phuong phap.

Lin TN Ham lugng CAP Ham luong CAP | Ham lugng CAP
an
TNV 1 (ng/kg) TNV 2 (ug/kg) TNV 3 (ng/kg)
1 79,25 78,99 77,74
2 78.32 80,23 79,52
3 80,26 81,07 79,02
4 81,65 78,61 80,45
5 80,03 79,15 78,95
T inh
rung  bin 79,90 79.61 79,14
(g/kg)
S, 1,24 1,01 0,98
RSD; (%) 1,55 1,27 1,24
Sk 0,39
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RSDr (%) 0,49

Gi6i han - RSD; <15 (%)
RSDr  theo _ RSDr <22 (%)
Codex 2016

Két luan [37] Pat

Két qua khao sat vé do lap lai va do tai lap cho thdy phuong phéap c6 do

chum, d6 6n dinh, do tin cdy cao dé phan tich du luong Chloramphenicol

trong mot s6 san pham c6 ngudn gdc tir thit dong vat.

3.6.3. Panh gia hiéu suat thu hdi ctia phuong phap

Két qua hiéu suat thu hoi dugc thé hién trong Bang 3.8

Bang 3.8. Két qua khao sat hiéu suat thu hdi cua phuong phap.

Luong Luong TB luong o P
X . . . Hiéu suat X
Lan thém tim tim N Yéu cau theo .
. . . thu hoi Két luan
TN vVao thay thay (%) AOAC
0
(Ppb) (ppb) (ppb)
1
Nén 00 9,66 / / /
2
1 9,74 Tai mi
M1 0,10 16,8300 | 85,61 a1 e Dat
2 9,75 noéng do
thém vao <
M2 : 0,50 o 47,4700 | 95,59 1,00 ppbla Pat
’ ) , . a
1 10,65
M3 1,00 68,6700 98,58 Pat
2 10,64

Két qua khao sat cho thay hiéu suit thu hdi ¢ ca 03 mic néng do 0,1

ppb; 0,5 ppb; 1,0 ppb déu dat trén 80 % va dap ung duoc yéu cau vé danh gia
phuong phap cua hoi ddng chau Au AOAC [27,29]. Pic biét tai diém ndng
d6 0,1 ppb (LOQ thuc nghiém) c6 hiéu suat thu hdi 16n hon 85% - két qua




o1

nay cho thiy gidi han dinh luong cua phuong phap c6 y nghia thuc tién, 6n
dinh, d tin cdy cao trong qua trinh phéan tich két luan mau tht du luong
Chloramphenicol trong mau thir.

3.7. Két qua phan tich mot s6 mau thuc té

Két qua phan tich 12 mau c6 ngu@)n géc tur thit dong vat (kho bo, thit da
diéu, cha lua, tom, thit ga, ...) duogc 1§y va gui dén Trung tam Kiém Nghi¢m
Khanh Hoa ndm 2022, phuong phéap tdi uu duwoc dd phat hién 2/12 miu
duong tinh Chloramphenicol ¢6 ndng d6 0,51 pg/Kg va 0,72 pg/Kg. Két qua
khao sat duoc thé hién qua bang 3.9

Bang 3.9. Két qua CAP phan tich trén cic mau thyc.

STT Mau Ham lwong CAP (pg/kg)

1 | Chalya 0086/22 GKNTP Khong phat hién (LOD: 0,03 pg/kg)
2 | Thit da diéu 0325/22 LKNTP 0,72

3 | Tém 515/22 GKNTP Khong phat hién (LOD: 0,03 pg/kg)
4 | Thit heo 909/ 22 GKNTP Khong phat hién (LOD: 0,03 pg/kg)
5 | Thit bo 910/ 22 GKNTP Khong phat hién (LOD: 0,03 ug/kg)
6 | Thitga911/22 GKNTP Khong phat hién (LOD: 0,03 ug/kg)
7 | Kh6bo917/22 LKNTP Khong phat hién (LOD: 0,03 pg/kg)
8 | Thit ga 918/22 GKNTP 0,51

9 | Kho6ga919/22 LKNTP Khong phat hién (LOD: 0,03 pg/kg)
10 | Chalya 1056/ 22 GKNTP Khong phat hién (LOD: 0,03 pg/kg)
11 | Nem 1061/22 GKNTP Khong phat hién (LOD: 0,03 pg/kg)
12 | Thit da diéu 1066/ 22 GKNTP | Khong phat hién (LOD: 0,03 pg/kg)

Trong thang 7/2022, phuong phap da duoc tham gia thir nghiém thanh
thao do Vién kiém nghiém An toan vé sinh thuc pham qubc gia to chirc trén
nén mau thuy san ma sé H22.23, mé sé phong thi nghiém: PTN 09. Két qua
dat duoc vai hé s6 Zeore = -1,01 (<2).
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KET LUAN VA KIEN NGHI
KET LUAN

béa xay dung duoc quy trinh thyc nghiém dinh luwong Chloramphenicol
ton du trong san pham thit dong vat bang phuong phap sic ky 16ng khéi phd
kép LC — MS/MS tai phong thi nghiém thudc Trung tdm Kiém nghiém tinh
Khanh Hoa, véi quy trinh xir Iy mau dé c6 gi6i han phat hién 1a 0,03 pg/Kag,
gi4i han dinh luong (LOQ) 12 0,1 pg/Kg — dap tng dugc yéu cau theo quyét
dinh 2002/657/CE ctia uy ban chau Au (< 0,3 pg/ Kg).

Quy trinh thuc nghiém di tdi wu cac diéu kién phan tich
Chloramphenicol tdn du trong san phém thit dong vat: diéu kién bin pha &
ché d6 ES am (320 — 152, 320 — 257), sir dung dung mdi Ethyl acetate dé
chiét mau; qu4 trinh chiét tich va lam giau mau qua cot chiét pha ran v6i 3 ml
methanol dé rira giai; phan tich sic ky 1ong hiéu ning siéu cao véi ché do
gradient 2 pha dong amoniacetate va methanol. Xac dinh duong khoang tuyén
tinh cua phuong phap v6i khoang ndng d6 CAP tir 0,1 pg/kg dén 2,5 pg/kg.

Quy trinh thyc nghiém c6 tinh 6n dinh ctia d6 chum, tin cdy cao, dic
biét hiéu suét thu hoi cao trén 85% & cac mirc nong do khac nhau. Sir dung
quy trinh thuc nghiém ndy, d3 phat hién duoc cac miu duong tinh vé
Chloramphenicol trong qua cong tac thanh tra gidm sat an toan v¢ sinh thuc
pham trén dia ban tinh Khanh Hoa.

KIEN NGHI

Tiép tuc nghién ctru thim do, thr nghiém quy trinh dinh lugng dong
thoi t6n du nhom Phenicol (Flophenicol, Thiamphenicol, Chloramphenicol)
trong thuc phadm bang phuong phéap sic ky long ghép ndi dau do khdi phd -
xu ly mau qua cot sdc ky a1 luc dac hi¢u véi nhom Phenicol dé tang hiéu qua

tach chiét va tiét kiém duoc hoa chat, thoi gian phan tich.
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PHU LUC

1. Pho 6 phan tich cac mau duong tinh véi CAP tai Trung tim Kiém

Nghiém nam 2022

CAP
MRM of 3 channels ES-
320.86 = 152
100 CAP:1.54:411.17:4.11e2 1.202e+004
Yo
T min
MRM of 3 channels ES-
320.86 = 2571
100 CAP;1.54;83.23;8.32e1 2.218e+003
ko
' min
1.500 1.600
# Name Trace RT Area
1 1 CAP 320.86 > 152 1.54 411.174
Phé d6 phan tich dinh luong CAP mau thit ga 918/22 GKNTP
CAP
MRM of 3 channels ES-
320.86 > 152
1 CAP;1.54,625.68.6.26e2 1.800e+004
Mﬁﬁ
min
MRM of 3 channels ES-
320.86 = 257 1
1 CAP;1.54;134.29:1.34e2 3.538e+003
%
T min
1.500 1.600
# Name Trace RT Area
1 1 CAP 320.86 > 152 1.54 625.679

Pho do phan tich dinh lugng CAP mau thit da diéu 0325/22 LKNTP



58

2. Phd dd phan tich CAP trén nén miu thiy san ma sé H22.23 cua

phong thi nghi¢ém PTN 09

Calibration: 13 Jul 2022 10:29:47

Compound name: CAP

Correlation coefficient: r = 0.998482, r'2 = 0.996966

Calibration curve: 0.0477938 * x + 0.0704912

Response type: Internal Std ( Ref 2 ), Area * (1S Conc. /IS Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

# Name Type Std. Conc RT Area  Height SN Response Primar...
1 1130722 CAP 01 Standard 5.000 154 762.029 22512 1768.668 0.304 bb
2 2130722 CAP 02 Standard 10.000 1.54 1362.788 40166 3188477 0573 bb
3 3 130722 CAP 03 Standard 15.000 1.54 1749.004 50681 3724.517 0.759 bb
4 4 130722 CAP 04 Standard 20.000 1.54 2201698 65103 4808.121 1.044  bb
5 5130722 CAP 05 Standard 25.000 154 2647.252 76624 4873.718 1256 bb
6 6 130722 TNTT NEN Analyte 1.53 35.693 903 59.224 0.011  bbl
7 7130722 TNTT 1 Analyte 1.53 4249555 119379 6406.739 1715 bb
8 B 130722 TNTT 2 Analyte 1.53 1715.312 49069 3403.495 0.749  bb
9 9130722 TNTT TC Analyte 1.53 6358.921 176420 B019.963 2961 bb
Compound name: CAP D5
Response Factor: 2281
RRF SD: 174.575, Relative SD: 7.65343
Response type: External Std, Area
Curve type: RF
# Name Type Std. Conc RT Area  Height SN Response Primar...
1 1130722 CAP 01 Standard 1000 153  2509.643 45306 2053498  2509.643  bb
2 2 130722 CAP 02 Standard 1000 153 2376585 43332 768.671 2376.585  bb
3 3130722 CAP 03 Standard 1000 153  2303.198 41101 1366.901 2303.198  bb
4 4130722 CAP 04 Standard 1000 153 2108436 38867 486.341 2108436  bb
5 5130722 CAP 05 Standard 1000 153 2107159 38229 971075 2107159 bb
6 6 130722 TNTT NEN Analyte 1.000 1.53 3345.312 35267 821.077 3345312 bb
7 7 130722 TNTT 1 Analyte 1000 153  2477.802 26564 486245  2477.802 bb
8 8130722 TNTT 2 Analyte 1000 166 2288723 27294 807.706  2288.723 bb
9 9130722 TNTT TC Analyte 1000 153  2147.844 34322 085875  2147.844 bb
Name: 130722 TNTT TC, Date: 12-Jul-2022, Time: 14:34:37, ID: , Description:
CAP CAPD5
MRM of 3 channels,ES- MRM of 3 channels ES-
320.86 > 152 326.1 =157
100 1.764e+005 100+ C}:PSES 3.435e+004
% i :
! j 2147.84
0 min ] 2153
j CAP D5
MRM of 3 channels,ES- % 153
320.86> 2571 . 2147 84
100 3.480e+004 215e3
% j
e i e e
1.400 1.600 1.800 100 125 150 1756 200
# Name Trace RT Area ISArea  Response Primar...  Conc.
1 1 CAP 320.86 = 152 1.53 6358.921 2147 844 2961 bb 60.5
2 2 CAPDS 326.1 =157 153 2147.844 2147844  bb 09
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3. Quyét dinh vé viéc nghiém thu va ung dung dé tai tai Trung tdm
Kiém nghiém Khanh Hoa.



