Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2022, 6(4):2356-2367

Open Access Full Text Article

Bai nghién ciiu

Xac dinh ham luong khang sinh nhom aminoglycoside trong thtc
an chan nuéi bang phuong phap sic ky I6ng hiéu nang cao dau doé

tan xa bay hoi

Nguyén Van Pong', D6 Thi Ta Trinh', Té Thi Hong Chuyén'”*, Trinh Thi Diéu Binh', Nguyén Minh Thinh?

Use your smartphone to scan this
QR code and download this article

TOM TAT

Nghién ctu thuc hién nham phat trién phuong phap phan tich déng thdi cac 5-aminoglycoside la
streptomycin (STR), neomycin (NEO), kanamycin (KAN), spectinomycin (SPE), amikacin (AMI)) trén
nén thic an chan nudi bang hé théng sac ky Iéng hiéu ndng cao dau do tan xa bay haoi (HPLC
— ELSD). Cac khéang sinh 5-aminoglycoside trong mau thic an chan nudi dugc chiét véi hé dung
moi chiia 20% ACN, 1% HCI (v/v). Dich chiét dugc lam sach bang phuong phéap chiét pha ran
(SPE) véi pha tinh la PCX, trong méi trudng pH 5 dugc diéu chinh bang dung dich NHsz. Céc 5-
aminoglycoside duac rtia giai ra khoi cot SPE bang dung dich NH3 10%. Mau sau rira gidi dugc théi
kho va hoa tan lai bang dung dich acid hepta fluorobutyric (HFBA) 20 mM, qua mang loc 0,22 um
va phan tich bang HPLC — ELSD. Cac 5-aminoglycoside dugc tach trén cot Eclipse Plus C18, 1,8 um,
4,6 x 100 mm, pha dong dugc st dung la nudc/acetonitrile chira 15 mM HFBA véi ché do gradient
pha dong co ti 1é cac kénh nudc va acetonitril lan lugt la 0-1 phut ¢6 dinh 75:25, 1-6 phut gidm
55:45,6-7 c6 dinh 55:45, 7-8 phut tang 75:25. Bau do ELSD cé toc d6 khi mang la 1 L/phit va nhiét
d6 phun suong la 40°C. Phuong phap nay dat dugc gisi han phat hién (MDL) 4 mg/kg va hiéu suét
thu héi tir 87-92% d6i véi cac khang sinh 5-aminoglycoside. Phuong phap da ap dung phan tich
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ham lugng cac aminoglycoside trong nén mau thdc an chan nudi vai hé théng HPLC — ELSD.
Tur khoa: aminoglycoside, HPLC — ELSD, thiic an chdn nudi

MG PAU

Thudc khang sinh 13 nhiing chat hitu co ¢6 ciu tao
héa hoc phtc tap, phin 16n trong s6 d6 luc dau do
xa khuén, vi khuén va nidm sinh ra. Véi néng do
thdp da c6 tic dung tc ché hay tiéu diét sy sinh
trudng va phét trién ctia vi sinh vat gay bénh, nhung
khong hay rét it gdy bénh cho ngudi, gia stc, gia cAm.
Aminoglycoside (AG) la m6t nhom khang sinh 16n
déc trung boi hai hodc nhiéu nhém aminosugar lién
két v6i nhau béng lién két glycoside tao nén thanh
phéan aminocyclitol. Cic AG can thiép vao qud trinh
téng hop protein ctia vi khuén bang cach tc ché dao
ngugc ribosome dan dén phd hay mang t€ bao vi
khuén. Do d6, n6 c6 kha nang cho phé khang khuén
rong ké ca gram 4m va gram duong. Nhom AG
g6m nhiéu loai thudc khéng sinh nhu: streptomycin
(STR), neomycin (NEO), kanamycin (KAN), specti-
nomycin (SPE), amikacin (AMI), apramycin (APR),
tobramycin (TOB), paronomycin (PAR)... 1a nhiing
thudc diét khudn dugc ting dung rong rai trong diéu
tri cdc bénh nhiém khudn. Céc aminoglycoside (AG)
¢6 phd khang khudn rong dugc ua chudng trong chin
nudi va thudc thi y nhu la chat kich thich ting trudng
va céc chét phu gia thiic 4n céi thién ty 1& chuyén d6i

thic dn va thuc ddy kha ning hap thu chét dinh dudng
cho dong vat. Tuy nhién, viéc stt dung lau dai cac AG
sé gy ra cac phan ung phu, din t6i nguy hai tiém tang
d6i véi stic khoé con ngugi 2.

V6i khang sinh AG, phuong phéap vi sinh dugc st
dung phd bién trong kiém nghiém, tuy nhién phuong
phap nay gap phai mot s6 han ché: t6n nhiéu thoi
gian, do chinh xdc chua that cao, va ddc biét kho
khén khi dinh lugng ché phdm khdang sinh la hon
hop nhiéu thanh phan>. D& khic phuc han ché nay,
mot s6 cac phuong phap phén tich hién dai thay thé
phuong phdp vi sinh da dugc ting dung trong phan
tich cac hgp chit nhém aminoglycoside nhu: phuong
phép sic ky 1ong hiéu ning cao (HPLC)*, phuong
phép dién di mao quin (EC)> phuong phép sic ky
16p moéng®... Tuy nhién, do dic diém cdu tao phin
tt khong c6 kha ndng hép thu ti ngoai hodc phat
huynh quang, cho nén mudn st dung dugc cac dau
do thong thudng (huynh quang, UV - VIS ...) thi
khéng sinh AG cin phai dugc tao dan xuét hod trudc
cdt hodc sau cot. Nhu phén tich AMI trong nudc
tiéu bing phuong phap sic ky long hiéu nang cao két
hgp ddu do huynh quang st dung cot C18 LiChro-
CART Purospher (125 mm x 3 mm, 5 um), pha dong
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MeOH hodc ACN theo ty 1¢ phtu hgp véi nude cd
0,05% acid trifluoroacetic’. AMI dugc tao din xuét
trudce cot véi ortho-phthaldialdehyde-3-acid mercap-
topropionic. Hay dinh lugng AMI trong dich sinh
hoc, AMI va chit chuin ndi chudn TOB dugc tach ra
khoi huyét tuong bang phuong phap sic ky gel trao
d6i ion, AMI sau khi dugc tach & cot sic ky, phan
ung vé6i thudc thit o-phthalaldehyde (OPA) va mer-
captoethanol trong dém borate pH = 10,4 tai 50°C3.
Ky thuét nay phtic tap, qud trinh phan tich trai qua
nhiéu giai doan va moéi trudng doc hai... Do d6 cén
thiét x4y dung mot phuong phap dinh lugng truc tiép
dinh lugng cdc AG nhanh, truc tiép, kj thuat don
gidn va c6 d6 chinh xdc dam bao la cén thiét. Khang
sinh TOB trong thuéc, mau va nudc tiéu dugc phan
tich bing HPLC-ELSD st dung cot Water ODS-2 C18
Spherisorb véi nhiét do bay hoi la 45°C, sti dung khi
mang la nitrogen, pha dong HyO/ACN (55:45) chita
11,6 mM acid heptafluorobutyric (HFBA). Phuong
phép cho LOD 0,3 mg/L vé6i hiéu sudt thu hoi tit 99-
103%°.

Dbau do tan xa bay hai (ELSD) ghi nhén céc tin hiéu
cdc hgp chit dya trén sy tén xa laser trén cdc hat ran.
Nhu véy tét ca cac chit héa hoc it bay hoi, khi hién
dién & lugng du 16n c6 thé duge phén tich bang dau
do. Mot dac tinh doc ddo ctia ELSD ma khong cé
dau do nao cé dugc la do nhay ctia cac cac chit chi
phu thudc vao néng d6 khdi lugng (mg/L) chit dén
dau do, tiic la cac chit c6 ndong do nhu nhau thi cho
tin hiéu béing nhau'®. Céc hop chit khéng sinh 5-
aminoglycoside c6 nhiét d¢ bay hoi cao, ton tai trong
mau thic én chin nudi ¢ ham lugng 16n nén hoan
toan phu hgp d€ phan tich trén d4u do ELSD véi chi
phi thap.

Nghién ctiu nay nhdm phat trién phuong phép tin
cay nhdm phan tich cdc khang sinh 5- aminoglyco-
side trong thitc an chidn nudi bang phuong phap sac ky
long hiéu nang cao véi ddu do tan xa bay hoi (HPLC -
ELSD). Phuong phép phén tich bao gom t6i uu va cac
budc xtit Iy miu tach cic khing sinh 5-aminoglycoside
tii nén thiic dn chdn nuoi, va tdch va phat hién trén hé
HPLC-ELSD. Phuong phap dugc phé duyét trén cic
tiéu chi do tuyén tinh, gi6i han phat hién, giéi han
dinh lugng, do chinh xac, hiéu suit thu hoi trén nén
thiic dn chdn nu6i nhdm hudng t6i ap dung cho kiém
nghiém cdc khang sinh nay trén cic loai mau thic an
chédn nudi thuc t€ tai cac trung tdm phan tich.

VAT LIEU VA PHUONG PHAP

Héa chat

Céc chit chufn aminoglycoside (AG): neomycin
sulfate (NEO) 80,0%, streptomycin sulfate (STR)
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99,0%, kanamycin sulfate (KAN) 98,4% (Dr. Ehren-
storfer, Diic) pectinomycin hydrocloride (SPE)
78,1%, amikacin sulfate (AMI) 89,5% (Sigma, Dtic);
acid heptafluorobutyric (HFBA), acid trifluoroacetic
(TFA) (Acros, Duc); acetonitrile (ACN), methanol
(MeOH), ammonia 25% (NH3), acid acetic bing
(Merck, Duic); nu6e khii ion.

Thiét bi, dung cu

Hé théng sic ky long hiéu nang cao UHPLC 1290
Infinity II LC (Agilent, My), d4u do tan xa bay hoi
ELSD (Agilent, My), ct sic ky InertSustain AQ C18
5 um, 4,6 x 250 mm (GL Sciences, Nhat), cot Eclipse
Plus C18, 1,8 um, 4,6 x 100 mm (Agilent, My), cot
chiét pha ran Siliapred C18 500 mg/6 mL (Silicycle,
Canada), cot chiét pha ran Plexa 500 mg/6mL (Agi-
lent, My), cét chiét pha rdn Plexa PCX 500 mg/6 mL
(Agilent, My), hé thong chiét SPE Sulpeco, hé thong
thoi khi nitrogen c6 gia nhiét, méy ly tdm, vortex, va
cac dung cu khac.

Khdo sdt cdc diéu kién sdc ky

Cot phan tich

him muc tiéu lya chon cdt sic ky phu hgp cho qué
trinh tach cic AG, tién hanh khdo sit trén 2 coOt sic
ky: cot InertSustain AQ C18 5 um, 4,6 X 250 mm va
cdt Eclipse Plus C18, 1,8 um, 4,6 x 100 mm.

Diéu kién pha dong

Acid trifluoracetic (TFA) va acid heptafluorobutyric
(HFBA) déu c6 kha ning lam pha dong do vira cé
kha ning ghép cip ion véi cac AG viia 1a chét dé bay
hgp phtt hgp véi dadu do ELSD. Can khéo sat nong do
ctia acid va chuong trinh rtia giai pha dong vi né anh
hudng dén thoi gian luu clia cdc AG trén ¢t cling nhu
kha nang dap tng trén dau do ELSD. Khao sat ché do
isocractic: v6i pha dong TFA st dung ti 1é hai kénh
A:B = 98:2. Vi pha dong HFBA céc ti 1¢ pha dong
gitia hai kénh A va B theo cic ti 1é 65% A va 35% B;
70% A va 30% B; 75% A va 25% B. Ché d6 gradient
pha dong ctia HFBA 15 mM, ti I¢ clia cac kénh A:B
lan lugt theo thoi gian: 0-1 phat 75:25; 1-6 phut 55:45;
6-7 phtit 55:45; 7-8 phut 75:25.

Cic théng so ciia ddu do ELSD

Duya vao cdc thong s6 dugce thay déi trén ddu do nhu
téc d6 khi mang, nhiét d¢ phun suong, nhiét d6 bay
hoi. Tién hanh khdo sat anh hudng ctia cac thong s6
dau do: (i) Thay d6i t6c do khi mang tit 1,00 dén 2,50
SLM; (ii) Khao sat nhiét do phun suong & cic nhiét
do 30 dén 80°C; (iii) Nhiét do bay hoi dugc khao st
360 dén 85 °C.
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Quy trinh xi& Iy méu

Cén 1 g mau thidc dn chan nudi vao dng ly tim 15
mL, thém 10 mL dung dich chiét mau, lac 1 phat, ly
tdm trong 10 phut. Sau d6, mau dugc ly tAm 10.000
vong/phit trong 10 phut tai 4°C. Phan dich chiét dugc
chuyén vao 6ng ly tim méi, phan cin dugc chiét thém
114n nita v6i 10 mL dich chiét. Sau khi thu dugc dich
chiét, tién hanh lam sach trén cot chiét SPE. Dung
dich sau rtia gidi dugc théi kho va hoa tan lai bing
dung dich HFBA 20 mM, loc qua mang 0,22 pum va
phén tich bang HPLC-ELSD. Dya vao quy trinh xt ly
mau nay, tién hanh khao st cac yéu to:

Dung méi chiét mau

Thanh phin dung méi chiét mau dugc khao sat véi cac
ti 1é dung moi: HyO:ACN:HCl véi cac ti 1¢ 100:400:0,
250:250:0, 390:100:10, 395:100:5, va 400:100:0 (v/v/v).
Logi cot SPE

Céc hop chit AG véi phén tt ¢6 nhiéu nhém amino
va cac hydroxyl nén phan tt mang tinh base yéu (pK,
trong khoang tit 7-9). Cé nhiéu loai cot SPE véi cac
pha tinh khac nhau c6 thé dugc stt dung d€ phan tich
cac AG. Do do, cin phéi khao sat hiéu suit thu hdi ctia
cac AG khi chiét trén cic loai ¢t nay. C6 3 cot SPE
dugc khao sét: cot C18, PLEXA, va PCX.

Quy trinh riia gidi trén cot PCX

Dua vao két qua khdo sit trén céc loai cOt chiét, tién
hanh khdo sat qua trinh rtia giai trén cot PCX. Doi
v6i cdc phuong phap chiét biang co ché trao d6i ion dé
dam béo cho qua trinh chat phén tich hdp phu lén bé
mat pha tinh thi pH ctia dung dich miu cin phai diéu
chinh pht1 hgp. Dich chiét miu chia HCl dan dén pH
cta dung dich rat thép, can st dung NH3 diéu chinh
pH vé cac gid tri pH 3, 5, va 7 d€ khdo sat hiéu suit thu
hoi ctia cdc AG. Mau sau khi dugc dua qua cot SPE sé
dugc rtta gidi bang dung dich NH3. Thay d6i nong d
dung moi rda gidi NH3z anh hudng dén lyc rta giai
ctia dung dich tit d6 thay d6i hiéu sudt thu hoi ctia cac
AG trén c6t chiét PCX va chon mét noéng 46 NHj t6i
uu. Cacnéng do NH3 dugc khao sat 5%, 10%, va 15%.

Thdm dinh phuong phdp

Xdc dinh giGi han phat hién va gidi han dinh luong
hén tich cdc mau thém chuén tai noéng do thap, thuc
hién 6 14n song song. Dua va ti s6 chiéu cao ctia tin
hiéu (S) va nhiéu nén (N) tuong ting d€ lya chon cac
dung dich mau thém chudn c6 két qua 3< S/N <10
va cac gid tri MDL = 3S/N, MQL = 3MDL.

Xdc dinh khodng lam viéc

Xay dyng duong chudn ctia 5-aminoglycoside trong
khoang tit 5-140 mg/L. Panh gid d6 tuyén tinh cta
duong chuén thong qua phuong trinh logA = bxlogC
+loga va hé s6 tuong quan R2.

Ddnh gid do ldp lai va do tdi ldp

Do lap lai dugce thuc hién dua trén viéc phan tich cic
mau trang thém chudn & cic néng do 10, 20, va 50
mg/L. Phén tich trén 3 méu thtic an chin nudéi khic
nhau, méi mau thuc hién ldp 10 14n & mdi ndng do
thém chudn. D¢ tai ldp dugc dédnh gia qua viéc thuc
hién phan tich mau bdi 2 nhan vién khdc nhau va tién
hanh trong 10 ngay lam viéc.

Ddnh gid hiéu sudt thu hoi

Hiéu sudt thu hoi dugc thuyc hién trén mau thic dn
chdn nudi khong chua AG. Tién hanh phan tich déng
thoi mau thém chufn va mau khong thém chuédn.
Thuc hién phép thu trong thoi gian 1 ngay va lap lai
10 lan phép thi.

KET QUA - THAO LUAN

Piéu kién sac ky

Tinh chdthéally ctia cét sdc ky dnh huéng dén
hiéu ndang phan tich

Cot Inertsustain AQ C18 5 um, 4,6 x 250 mm dugc
t6i uu hoa cho luu git cho céc chit c6 do phan cuc cao
trong sdc ky pha dao stt dung cidc nhém octadecyl va
khoa duoi cho tuong tac ky nudc manh va linh hoat
gili dugc nhiéu hgp chat. Mic du cot AQ cho cac mii
sdc ky tuong ting véi cac chét phan tich dugc tach ra
khé rd rét tuy nhién vai mai sic ky van con dinh chan
va chét phén tich ria giai sau cing bi mit d¢ nhay do
su kéo duodi (Hinh 1). Cot Eclipse Plus C18, 1,8 um,
4,6 x 100 mm vdi kich thuéc hat nho nén lam tang
s6 dia ly thuyét nén ting hiéu ning tach 5 AG. Thaoi
gian phan tich ngan chi khoang 8 phut cho mét mau
(Hinh 2) nh& vao chiéu dai chi 10 cm nén giup tiét
kiém thoi gian cing nhu héa chat.

Pha déng:

| -Kénh 4 la HiO ciuta 15 mM HFBA
-Kénh B la ACN chura 15 mM HFBA
Gradiont:

200 0—2phitcd dinh 73%4. 25%

9.185 - KANAMYCIN

8.916- AMKACIN

7.445 - STREPTOMYCIN

—
34
{ 10519 - NEOMYCIN
|
& |
|
1

———= 5339 SPECTINOMYCIN

L
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\
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|
L
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Hinh 1: Sacky d6 hén hgp 50 mg/L 5 AG c6t AQC18

Anh huéng caa tdc chét ghép cdn ion dén qud
trinh phan tich

TFA gép nhiéu han ché cho hiéu nang tich nhu bé
rong mii sdc ky 16n, d6 phan giai kém cic mai rita giai
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Phadrg
-Kénh A la H10 cluta 15 mM HFBA
CN

1— 6 phit gidm 55%4. 4598
w0l G—7 philt cf dinh 55%4. 45%B
7— 8 phi tang 75%d.: 25%B%

— 4,787 - AMIKACIN
5016 KANAMYCIN
—— 5070 NEOMYEN

——2.343 - SPECTINOM!

—— 342 - STREPTOMYCIN

I
L
i
[

Hinh 2: Séc ky d6 hén hgp 50 mg/L 5 AG ¢t Eclipse
c18

gan nhau gay khoé khin cho viéc téch, s6 dia ly thuyét
thap. Hon niia, pha dong chay la TFA 200 mM, néng
d0 cao acid tic pH thdp anh hudng dén tudi tho cta
cOt sdc ky va dn mon thiét bi HPLC. Acid heptafluo-
robutyric (C3F7COOH - HFBA) la mét acid hiiu co
tuong tu nhu TFA nhung ¢6 tinh acid (pK, = 3,8) yéu
hon TFA (pK, = 0,52) nén it lam hai c6t hon TFA.
Ngoai ra phan tt c¢6 nhiéu C hon cho phép tao cap
ion manh hon so véi TFA dam bao téch t6t cic AG
trén cot Cig. Vi vdy noéng do6 HFBA trong pha dong
mic du thip hon nhiéu so v6i TFA (20 mM so v6i 200
mM) nhung hiéu qua ghép cdp dugc ching minh la
cao hon TFA (Hinh 3 va Hinh 4). Ngoai ra, HFBA ¢4
phén ti khoi la 213 dvC 16n hon so v6i TFA ¢6 phan
tu khéi 113 dvC dan dén lam tang do nhay cho céac
AG do ban chit ctia hién tugng tan xa anh sang.

| Phadgng:
0. -Kénh A ld H:O chika 200 mM TFA
1 -KénhBlaACN
Tilé: 95:2
200 Cfr Eclipse Plus Cra

~ 4.743 - KANAMYCIN + STREPTOMYCIN

4412 . AMIKACIN

I | % S |'A U AN

6297 - SPECTINGMYCIN + NEOMYCIN

Hinh 3: Sac ky d6 hén hgp 200 mg/L AG véi pha
dong chua TFA

Gradient pha déng

Qua trinh tach 5 hgp chit AG phu thuc vao chuong
trinh rtra giai pha dong d€ dam bao qua trinh tich
dugc hiéu qua nhit. Khi thanh phin kénh B la 35%
thi cac hgp chit AG dugc rtta gidi ra sém va c6 hién
tugng chap vao nhau, khi gidm xu6ng con 25% thi cac

2359

Pha djng
Kiénh 4 la H0 chiia 15 mM

HFBA
-Keénh Bl ACN chiza 15 mM

- 5016+ KANAMYCIN
6.022.. NEOMYCIN

- 4770~ AMKACIN

2272 . SPECTINOWYCIN

—0
—— 3,397 - STREPTOMYCIN

‘ WL
UL

{ JUuAdl L J

H 2 ) i H 13 7

Hinh 4: S3c ky d6 hén hgp 200 mg/L AG véi pha
dong chira HFBA

AG dudgc tich ra nhung mii sdc ky bi banh rong lam
giam do6 nhay cting nhu kéo dai thai gian phan tich
(Hinh 5). St dung chuong trinh rua giai pha dong dé
dam bao 5 hgp chit AG dugc tach hiéu qua tuc via
ton it thoi gian viia cho hé s6 t6t nhat (Hinh 6).

Pha dong
-Kénh A la H:0 chita 15 mM HFBA
-Kénh B la ACN chira 15 mM HFBA

Il i Eclipse Plus Crs, 1.8 ym, 4.6 < 100 mm

65%4.:35%B

70%4.:30%B

75%4:25%B

Hinh 5: S&c ky d6 hén hgp 5 AG 20 mg/L véi cac tilé
pha dong (ché do pha dong: isocratic)

Phading:
0 -Kénh A ld H;O ciura 15 mM HFBA
-Kénh B la ACN chira 15 mM HFBA

Hinh 6: Séac ky d6 hoén hgp 5 AG 20 mg/L (ché do
pha déng: gradient)

T6i uu néng dé HFBA

Khi nong do HFBA khoang 5 mM thi AMI va KAN bj
chép peak (Hinh 7). Khi ting néng d6 HFBA Ién 10
mM thi hé s6 riia giai cai thién hon nhung vin chua
tach nhau hoan toan. Tuy nhién khi ndng d6 HFBA
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1én 15 mM thi 5 hgp chit AG dugc tich ra rd rét cic
mai sic ky tuong ting khong con hién tugng chép.
Tang néng do HFBA 1én 20 mM thi c6 su khdc biét
khong dédng ké so v6i noéng do 15 mM.

Khi tding néng d6 HFBA tli 5 mM 1én 20 mM thdi gian
luu ctia cd 5 AG déu tang do tuong tdc ctia pha tinh
va cdp ion dugc hinh thanh ti 1¢ thuin véi nong do
tac chat tao cap ion. Khi ting nong d¢ tac chat HFBA
thi d6 nhay ctia cic AG d6i véi dau do ELSD ciing
tang (Hinh 8), s6 lugng ctia nhiing giot hinh thanh
trong budng phun suong trén mot don vi thoi gian
phu thudc tinh chit pha déng va t6c d6 dong chay
trong khi né khong phu thudc véi ndong do chat phan
tich. Khi st dung HFBA & ndéng d¢ 15 mM thi cho
hiéu qua t6i uu ca vé thoi gian tach trén cdt va do nhay
ctia dau do ELSD.

3 mM HFBA
10 mM HFBA

15 mM HFBA

20 mM HFBA

Hinh 7: Séc ky d6 hén hgp 5 AG 20 mg/L & cac néng
d6 khac nhau

o5mM
B15mM

2 10mM
B20mM

3000
2500
2000
1500

» 1000
500

Dién tich m

i
]
(<1
e
<1
]
#d
4
55
£

AMI

Hinh 8: D6 dap (ing clia dau do ELSD vdi cac néng
d6 HFBA

Téc d6 khi mang

Khi t6c do dong khi mang tang ti 1,0 lit/phut 1én 2,5
lit/phut thi d6 dap ting cta ddu do ELSD déi voéi tit
cad cac AG déu c6 xu hudng giam theo dudng cong.
Trong trudng hgp toc do dong pha dong dugc ¢ dinh
thi khi ting t6c do dong khi mang, cdc AG khi dugc
phun suong bi pha loang do khi mang dan dén d¢
nhay ctia chiing giam (Hinh 9).

Nhiét dé phun suong

Kiém soét nhiét d¢ budng phun suong khong chi gop
phaén giti 6n dinh hinh dang cac sol khi trudc khi dugc
gia nhiét bay hoi ma con gitp loai bé cac hat dung moi
6 kich thuéc 16n gay nhiéu. Nhiét d¢ phun suong
¢6 anh hudng thi d6 nhay ctia ddu do ELSD d6i véi
cac AG. Do nhay cao nhat dat dugc tai nhiét d6 phun
suong la 40°C. Khi ting nhiét do phun suong thi do
nhay giam nhe va khong thay ddi trong khoang nhiét
do tii 60°C dén 80°C (Hinh 10). Diéu nay dat dugc
do cdc hat suong hinh thanh trong buéng phun dugc
hoan toan.

Nhiét dé bay hoi

Dé cho qué trinh bay hoi pha dong hoan toan va
han ché mit mat cta chit phén tich thi can phai xac
dinh nhiét d¢ bay hoi thich hgp dé€ pha dong va chét
phén tich bay hoi véi téc dd dong pha dong cho dau
do ELSD. Khi lya chon nhiét d¢ bay hoi nhiét do
thép, nhiéu nén qua cao, mii sic ky nhon hodc trong
truong hop nhiét do qud cao do nhay gidm. Ngoai sy
mAt mat chat phan tich, nhiét bay hoi qué cao gay boc
hoi dung méi qua nhiéu lam pha hty tinh théng nhét
ctia kich thuéc hat va dan dén viéc hinh thanh chat
long thay vi cdc hat rdn. Khi ting nhiét d6 bay hoi thi
dd nhay ctia cac AG ting do cac AG la cac khang sinh
c6 nhiét do bay hoi tuong d6i cao nén d€ dam bao
qua trinh bay hoi dugc hoan toan ciing nhu han ché
nhiéu nén, nhiét d6 bay hoi nén trong khoang 80°C
(Hinh 11).

Piéu kién chiét

Hiéu sudt thu héi trén cdc c6t SPE

Céc cdt SPE déu c6 kha ning lam sach d6i véi cac AG.
Tuy nhién, d6i véi cot C18 thi cho hiéu sudt thu hoi
cac AG thép (SPE 1a 49%, STR la 54%, AMI la 43%,
KAN 12 60%, NEO 1a 55%).Da 55%).6i véi cot C18 thi
cho hiéu suét thu hoi cdc AG thép (SPE1a49%, STR 1a
54%, AMI 1a 43%, KAN la 60%, NEOcao nén dé ddm
bao d 55%).6i vdi cot C18 thi cho hiéu suit thu hoi
cac AG thép (SPE 1a 49%, STR la 54%, AMI 1a 43%,
KAN la 60%, NEOcao nén d€ dam 1g nhung héi véi
cdt C18 thi cho hiéu suét thu hdi cic AG thép (SPE la
49%, STR 1a 54%, AMI 1a 43%, KAN la 60%, NEOcao
nén dé dala 87% va NEO 1a 86%) (Hinh 12).

Néng d6 dung méi ACN chiét mau

Noéng do ACN dnh hudng dén hiéu suét thu hoéi ctia
cac AG. Khi nong d6 ACN cang ting thi hiéu sudt thu
héi cang thdp. Khi nong do ACN 1a 20% thi viia du
déloai protein va cho hiéu sudt thu hodi cao (Hinh 13).
Néu néng do ACN thip hon c6 thé dan dén cic qué
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Hinh 12: Hiéu suat thu héi ctia cdc AG 50 mgL~! trén cac cot SPE
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Hinh 13: Hiéu sudt thu hoi clia cac AG 20 mg/L & cac néng do ACN

trinh loai protein khéng hiéu qua anh huéng dén qua
trinh chiét cdc AG ra khoi nén mau.

Néng dé HCl trong dich chiét

Noéng do HCI trong dung dich chiét mau cé anh
hudng dén hiéu thu hoi ctia cdc AG. Cu thé 1a khi c6
HCI thi hiéu suét thu hoi c¢6 xu huéng ting. Tai nong
do HCl 1a 1% va 2% thi hiéu sudt thu héi gdn nhu la
khoéng khac biét dang ké (Hinh 14).

Qua trinh lam sach

PH cda dich chiét trudc khi lén c6t PCX

Khi pH 7 thi hiéu sudt thu hoi ctia cac AG thép (SPE la
63%, STR 1a 54%, AMI la 60%, KAN la 53%, NEO la
58%). Khi giam pH xudng thi hiéu suét thu hoi ting
dang ké, tai pH 5 ¢6 hiéu suét thu hdi cao hon so véi
tai pH 3 (Hinh 15). Ct chiét PCX hoat dong duya trén
co ché trao d6i cation clia nhém acid sulfonic nén né6
¢6 tinh chon loc cao d6i véi cac hgp chit mang tinh
kiém. Cdc AG c6 tinh kiém yé&u nén d€ c6 thé hdp
phu Ién trén ¢4t PCX thi chung phai dugc cation hoa
trudc. Tuy nhién néu trong méi trudng pH 3 thi cac
AG bj canh tranh dan dén hiéu suét thu hoi thép hon.

Néng d6 NH; trong dung dich ria gidi c6t PCX
Khi ting nong d6 NHj trong dung dich rta giai thi
hiéu sudt thu hdi cic AG tang ddng ké (Hinh 16). Cu
thé tai nong do NHj3 10% thi hiéu suit thu hoi SPE 1a
91%, STR 1a 88%, AMI la 86%, KAN la 88%, NEO la
88%. Khi ting thém nong do NH3 15% thi hiéu sudt
thu hoi ting khong dang k€ ma lai gy khé khan cho
qua trinh théi kho lam giau mau.

Tham dinh phuong phép

Gioi han phdt hién va dé chinh xdc cia
phuong phdp

Phén tich cdc mau thém chuén tai noéng do thép lam
6 1an song song, thu dugc chiéu cao tin hiéu va nhiéu

nén tuong ung. Tinh hé s6 S/N, lya chon cic dung
dich miu tring thém chuén cho ty 1é 3< S/N <10, gid
tri MDL = 3S/N, MQL = 3S/N (Béang 1).

Khodng lam viéc

Dbudng chuén phan tich 5-aminoglycoside dugc xay
dung trong khodang néng do ti 5-140 mg/L. Phuong
trinh tuyén tinh gitia ndng d6 va tinh hiéu chat phin
tich (Bang 2) c6 dang: logA =b x logC + loga. Cac
gid tri R > 0,995, ddm béo yéu cdu ctia dudng chudn.

Do lap lai

Thuc hién phép thu trong thoi gian 1 ngay va lap lai
10 14n phép thu. Méi 1an thuc hién phép thu déu trai
qua céc bude xtt Iy mau va tinh toan két qua doc lap
nhau. Két quéa dugc trinh bay trong Bang 3.

Do tdi lap

Tién hanh phan tich trong thoi gian 10 ngay 1am viéc;
két qua dugc trinh bay trén Bang 4. D6i chiéu gid tri
RSD d¢ ldp va tai ldp véi bang gid tri chdp nhén ctia
AOAC thi gi4 tri RSD nho hon 5,3% 1.

Hiéu sudt thu héi

Thuc hién phép thii trong thai gian 1 ngay va lap lai
10 1an phép tha. Méi 1an thyc hién phép thu déu trai
qua céc bude xu Iy mau va tinh todn két qua doc lap
nhau, tinh d¢ thu hoi theo cong thtic:

Cobs

spike

H= x 100%

Trong do, C,ps: ham lugng chét phan tich do dugc
trong mau thém chudn; Cy,k.: ham lugng ly thuyét
thém vao trong mau tring.

Déi chiéu két qua (Bang 5) v6i Bang 4 gid tri hiéu suét
thu hoi chdp nhin ctia AOAC thi gid tri hiéu sudt thu
héi trong khodng tli 80% dén 110% 1.
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éu suét thu hoi
(%)
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Hinh 14: Hiéu suét thu hoi clia cac AG 20 mg/L & cac néng d6 HCI

PH 3

PH'S

PH7

Hinh 15: Hiéu suat thu héi clia cac AG 20 mg/L & cac gia tri pH

5% NH3

10% NH3

15% NH3

Hinh 16: Hiéu suat thu héi ctia cac AG 20 mg/L & cac néng dé NH;

Bang 1: MDL va MQL phuong phap cac AG theo S/N

OSPE
OSTR
BAMI
KAN
BNEO

BSPE
STR
BAMI
BKAN
BNEO

OSPE
BaSTR
B AMI
B KAN
BNEO

SPE

STR

AMI

KAN

NEO

MDL theo S/N (mg/kg)

4,0
4,0
4,0
4,0

4,0

MQL theo S/N (mg/kg)

7,0 90,2
7,0 86,5
7,0 85,6
7,0 86,8
7,0 86,6

Hiéu suét thu hai (%)
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Bang 2: Pudng chuan cia 5-aminoglycoside

AG budng chuén (ppm) Phuong trinh y = ax +b R?
SPE 5-140 y = 1,470x + 0,485 0,9988
STR 5-140 y = 1,451x + 0,621 0,9993
AMI 5-140 y = 1,442x + 0,631 0,9995
KAN 5-140 y = 1,431x + 0,503 0,9978
NEO 5-140 y = 1,505x + 0,571 0,9976
Bang 3: D6 lap lai cia phuong phap (n=10)
Mau 1 Mau 2 Mau 3
Ham 10,0 20,0 50,0 10,0 20,0 50,0 10,0 20,0 50,0
lugng (RSD) (RSD) (RSD) (RSD) (RSD) (RSD) (RSD) (RSD) (RSD)
mau
thém
chuin
(mg/L)
SPE 9,3 (2,7) 18,4 46,2 9,2 (3,4) 18,1 45,8 9,2 (3,1) 18,5 45,9
(1,8) (0,95) (2,1) (1,2) (1,8) (1,1)
STR 89 (25 17,7 44,5 8,8(3,1) 17,3 43,9 88(3,1) 177 44,1
(2,2) (1,4) (2,5) (1,4) (2,4) (1,3)
AMI 89(22) 17,6 44,4 8,8(29) 174 43,6 88(29) 178 43,8
(2,3) (1,7) (2,3) (2,1) (2,3) (2,2)
KAN 8,9 (2,2) 17,7 44,1 8,8 (2,4) 17,3 43,4 8,8 (2,7) 17,8 43,5
(2,3) (2,1) (2,7) (2,4) (2,1) (2,7)
NEO 8,9 (3,3) 17,7 44,0 8,7 (3,0) 17,2 43,5 8,7 (2,3) 17,7 43,6
(2,6) (1,8) (3,2) (2,1) (2,5) (2,2)
Bang 4: Do tai lap ctia phuong phap (n,, = 15)
Ham lugng méiu thém chudn 10,0 (RSDgw) 20,0 (RSDgw) 50,0 (RSDgw)
(mg/L)
SPE 9,1 (3,7) 18,1 (2,2) 45,9 (1,4)
STR 8,8 (3,1) 17,0 (2,1) 43,9 (1,4)
AMI 8,7 (3,3) 16,7 (2,2) 43,6 (1,9)
KAN 8,6 (3,1) 16,6 (2,1) 44,3 (1,6)
NEO 8,5 (3,2) 16,8 (2,4) 44,8 (1,5)
Bang 5: Hiéu suat thu héi ciia phuong phép (n=10)
AG Hiéu suét thu hoi (%) RSD (%)
SPE 92,0 3,7
STR 88,2 3,1
AMI 88,0 3,3
KAN 87,8 3,1
NEO 87,4 3,2
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Két qua phan tich mau thic an chan nudi
Duya vao sic ky d6 mau tring va mau tring thém
chuén tai giéi han dinh lugng cta cdc mau hén hgp
cho ga, chim cut tit 1 dén 28 ngay tudi, thic dn chin
nudi hén hgp cho ga, chim cut dé tring gidng, thic
dn chan nudi hén hgp cho lgn nhoé hon 60 kg nhan
thdy tai cac thoi gian cia mau tring khong cé tin hiéu
cua cic AG.

Méu thirc an chdn nuéi dugc bé sung
neomycin (NEO)

Phuong phdp da dugc ting dung phan tich 6n dinh
trén cdc nén mau thuc chia NEO (Bang 6) trong
khoang ham lugng tii 10 mg/kg dén 50 mg/kg v6i RSD
phithgp !l

KET LUAN

Phuong phap HPLC-ELSD diing phan tich cac khang
sinh ho 5-aminoglycoside trong nén thiic dn chin
nudi da dugc téi uu va dugc phé duyét. Cac khang
sinh da dugcly trich dinh lugng v6i hé dung mo6i ACN
20%, HCI 1% va da dugc lam sach trén cot SPE Plexa
PCX. Céac khéang sinh 5-aminoglycoside dugc tach t6t
trén cot Eclipse Plus C18 1,8 um, 4,6 x 100 mm v6i hé
pha dong nudc/acetonitrile c6 chit ghép cép ion acid
Thim dinh phuong phédp cho
théy cac hgp chit khang sinh trong nén thtic dn chin
nudi 5-aminoglycoside phén tich baing HPLC-ELSD
c6 gi6i han phat hién 4 mg/kg, khoang lam viéc tu
5-140 mg/L, hiéu suat thu hoi trong khoang 87-92%.
Nhu viy phuong phap nay c¢é du diéu kién ap dung

heptafluorobutyric.

cho phan tich cac khang sinh ho 5-aminoglycoside va
c6 thé€ dugc trién khai 4p dung trong cic phong thi
nghiém & cac trung tam dich vu phan tich.

LOI CAM ON

Nghién ctiu dugc tai trg bai Trudng Pai hoc Khoa hoc
Ty nhién, PHQG-HCM trong khudn khé dé tai HH
2021-06.

DANH MUC VIET TAT

AG: aminoglycoside, NEO: neomycin sulfate, STR:
streptomycin sulfate, KAN: kanamycin sulfate, SPE:
spectinomycin hydrocloride, AMI: amikacin sulfate
LOD: gi6i han phét hién

LOQ: gi6i han dinh lugng

S/N: Signal/noise

RSD%: D¢ 1éch chuédn tuong déi

ELSD: d4u do tan xa bay hoi

HPLC: sac ky 1ong hiéu ning cao

XUNG POT LOlIiCH

Ciéc tac gia dong y khong co bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bo
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PONG GOP CUA TAC GIA

Nguyén Vin Dong: dinh hudng, 1én ké hoach nghién
ctiu, thuc hién céc thi nghiém, thu thap, xi ly cac di
lién, hoan thién ban théo.

D6 Thi Ta Trinh: hé trg xi ly di liéu

T6 Thi Hong Chuyén: ho trg hoan thién ban thao
Nguyén Minh Thinh: 1én ké hoach, thyc hién thi
nghiém, thu thap, xt ly s6 liéu, viét ban thao.

Trinh Thi Diéu Binh: hé trg dinh huéng nghién ctiu,
1én ké hoach nghién ctiu.
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Bang 6: Két qua phan tich mau thuc NEO

Mau
NEO
Ham
lugng
(mg/kg)
RSD

Mau 1

10,2
+0,5

3,4

Mau 2

20,4
+0,8

3,6

Mau 3

52,5
+1,3

2,4

Mau 4

20,4
+0,8

2,9

Mau 5

10,0
+0,5

4,8

Mau 6

52,6
+1,4

1,6

Mau 7 Mau 8
19,9 <70
+0,8

3,9 -
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Determination of aminoglycoside antibiotics in animal feed by
high performance liquid chromatography using evaporative light
scattering detector

Nguyen Van Dong', Do Thi Tu Trinh', To Thi Hong Chuyen'-*, Trinh Thi Dieu Binh', Nguyen Minh Thinh?

ABSTRACT
This study was carried out to develop a method for the simultaneous analysis of 5-aminoglycosides
et such as streptomycin (STR), neomycin (NEO), kanamycin (KAN), spectinomycin (SPE), and amikacin
Use your smartphone to scan this (AMI) in animal feedstuffs using the (HPLC-ELSD) high performance liquid chromatography with
QR code and download this article Evaporative Light Scattering Detector detection. The 5-aminoglycoside antibiotics in animal feed
samples were extracted with a solvent containing 20% ACN, 1% HCI (v/v). The extract was purified
by solid-phase extraction (SPE) with the stationary phase of PCX, at pH 5 which was adjusted by NHs
solution. The 5-aminoglycosides were eluted from the SPR column with 10% NH3 solution. The
eluted sample was evaporated to dryness and the residue was dissolved in 20 mM hepta fluorobu-
tyric acid (HFBA) solution followed by filtering through a 0.22 um membrane prior to analyze by
HPLC — ELSD. The 5-aminoglycosides were separated on an Eclipse Plus C18, 1.8 um, 4.6x 100 mm
column, an agueous/acetonitrile containing 15 MM HFBA in gradient mode with ratio of H,O/ACN:
0-1 min fix at 76:25, 1-6 min reduce 55:45, 6-7 min fix at 55-45, 7-8 min increase to 75:25. A carrier
gas velocity of the ELSD detector was 1 L/min and the misting temperature was 40°C. This method
achieved a detection limit (MDL) of 4 mg/kg and a recovery yield of 87-92% for 5-aminoglycosides
in feed sample with the HPLC — ELSD system.
Key words: aminoglycoside, HPLC — ELSD, animal feed

'Department of Analytical Chemistry,
University of Science, Vietnam National
University Ho Chi Minh City

’National Center for Veterinary Drugs
and Bio-Products Control No 2

Correspondence

To Thi Hong Chuyen, Department of
Analytical Chemistry, University of
Science, Vietnam National University Ho
Chi Minh City

Email: tthchuyen@hcmus.edu.vn

History

® Received: 19-8-2022
o Accepted: 07-12-2022
e Published: 31-12-2022

DOI : 10.32508/stdjns.v6i4.1227

‘ W) Check for updates

Copyright

© VNUHCM Press. This is an open-
access article distributed under the
terms of the Creative Commons

Attribution 4.0 International license.
‘ Cite this article : Dong N V, Trinh D T T, Chuyen T T H, Binh T T D, Thinh N M. Determination of amino-
glycoside antibiotics in animal feed by high performance liquid chromatography using evaporative
caE—— light scattering detector. Sci. Tech. Dev. J. - Nat. Sci.; 2022, 6(4):2356-2367.
VNUHCM PRESS

)

2367


https://crossmark.crossref.org/dialog/?doi=10.32508/stdjns.v6i4.1227&domain=pdf&date_stamp=2022-12-31
http://stdjns.scienceandtechnology.com.vn/index.php/stdjns/article/view/1227

	Xác định hàm lượng kháng sinh nhóm aminoglycoside trong thức ăn chăn nuôi bằng phương pháp sắc ký lỏng hiệu năng cao đầu dò tán xạ bay hơi
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