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TR, PR, AL

(b Al R AE S P B2 B, B 5T 100094)

OB A TR YRR R MSPD- HPLC- UV 4007k . 4% Cig EDTA —Nay JEERATEE G BIF 55
Ty, e [ AR Rt JSOH HPLC 52 . £E 0. 10~ 0.50 Hg/ ml 75 I S 5 [ A, 4 Fl DU 28 22 208 24 40 (1) o1 2 ]
Wy 78. 7% ~ 90. 2% , % 5 ZHUAE 2. 4% ~ 18. 8% 2 [0], Jy LK R 5 0. 02 Bg/ml~ 0.05 Hg/ ml.

FHRIR: A Wh: DU S 5 252 ) LT[ A 43 B MSPD) 5 @& G AT (35 (HPLC)

hESHS:8859.84  ICHERERIRAD: A

W+ JUAEk, DURR 2 259 4k ) 72 I A6 kL
TNk T B9 g ma R R . 25304
Trdh 25 A5k B 4 b i B 10 fe B 1 I, IF
HEIH 252774 2 bk . fEVF 2 R adhrb )Y
IR R 5R P B L R AR S

CLARIE DU B 22 28 20k B 140 o0 BT T VAT A4
S R R B A A X kA A
RO £ T4 1 o R R R DU R
LR 10 A2 BT ik, AR R A E B
PESR PRI 4k 20 B8 . DU K 2228 2y Ra e ok 22, %t
B i A B 3 SR

Long %1% %1 (1989) ¥ Y4 th 7 3% 7 [8 AR 43 15
AR, MSPD 44E S 204k SEICRIS LI T —
7, BRVETT . AR DL MSPD A1 HPLC e fih 8
ST R 4 R DU R 2 R 21K £ Bk T PRI g
i .

1 RIEH 4

1.1 FRESR DUHFEEAYIE A Sigma 2 +]: T4
Z(0TC)90% , VUFR 2 (TC) 92. 4%, 4% % (CTC)
84% , i J) %5 % (DM C) 84% .

1.2 FERFH  Cg HUB(40um, FE[H Alltech 24
al), HREA Z G ( a2l KD VAT R
al), IECRE( i all, bt T ), SR SR 0k
afi, R VUK =B I R A ), KR B 26
(EDTA-Nap) (- #r4l, dbst et 210 1)), B
¥ B #A: 2000-06- 12

PEEE I KA L1964 ), B Ml R, mlHE, MO i 255k
B .

NEHRE: 0366- 6964(2002) 01- 0051- 04

(orpral, bt e B T ), 4 (sl it
WA =) ), EAK( BB EZ) .

1.3 EFZMEFE 0B 3% L (SP8810 A,
SP8450U V-Vis il 2%, SP4270 & 43 {X, Spectra
Phisics, Ine. , USA), fﬂﬁﬁ&’i}(( X2-6, Jb AL e AL
25)7), WENRA R (MVS- 1, ALt bRl 25 b G TR
AH), BOHL(LD42A, JbatEHE LML) ), BT
FF(d= 0.01 mg, Sartorius 2 w]), 375 (2X7Z-
0.5, Wil m KRR L 42 ) ), Wl P #F 2% ( 79H W-
1, Wi AR AR )

1.4 HPLC & (i Ci5, 5 Bm, 250 x 4.6
mm id ( Supelco, USA), it a0 #H: H §- 2 §i5-0. 01
mol/L B8 (2+ 3+ 5), Viti#: 1.0 ml/ min, £l
1&: 365 nm, AUFS: 0. 05, SEFEAARL: 20 ul .

2 REAHZE
2.1 CplA#aYFnibe

FREL 22 g Cig UK, 3N 50 ml 35 5 4%,
4350 FH A AN AR BRI I e S e R FR AR IR
PRI, FUAE T, T S LIRS N, R
2.2 FREMERAE S

I3 S HERA R — & J 10 25 Fh 2459, FD W v A
Fcfl h 100 g/ ml I 430 — 20 CTFBEGAFI) .
2.3t E

BN AH ¥ 4 FhDURE 222K 25900 & WA R, Iid
il R B TAE#E: 0. 05, 0. 10, 0. 20, 0. 40, 0. 50
FI1.0 Mg/ ml. $& b3 (535 8 4F 41+ HPLC U
SE, 2l 4 FhDYR 2R brtEfh 25 .
2.4 ihn[E ik 3e
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2.4.1 FEARFIALEE: FREL 2 g CigHURLE T 3 55 W
i, BN 0.05 ¢ EDTA-Nay FITEER, ¥ 0. Sml
RES N R CogBURE L, FH B BE MR R AR 0F R 30s,
{EFE S S HORA AR A B S ml B85 5 2%, T o
e UEAR, N AKBRRR B A 0.2 ml ARFL, K5 FF 5
BN, LR — R, T2 ABIN 4.2 ml; 8 ml IEC
Bevkik, AT G H SR OB 1+ 3) PEllit 2y
YT RS, 0.1 ml & W, P iERE 76 R AL
zﬁﬂwom,&ﬁ%MO4mnﬁwwﬁmw%w
WA 15 s), BRI L0, 2 000 g &0 10
min, S ERED 52 .
2.4.2 WINEICR M E: FR 2g  CilURHE T 3%
W, 29NN 0.05 ¢ EDTA-Na, IR,
W 0.5 ml A= GRE St n B HEER R (1) CrgORL 1, 43
P FE S PRI 5~ 25 W bRAER, HCE 85 50 Bh
Jii, I B M R E S 30 s, ARG, & ik W
Wb )5, HPLC W . v 55V 38 238 259 1 [l i
#

3 ORBER
3.1 fRAEERZ 7F 0.05~ 1.0 Mg/ ml ¥k J¥ 6 [ A
(I IR AR OC R, JEInl A 5 R RAR 5K &

() W2 1. DUBR 2528 250 (1) o 5000 6 3% ] D
K .
3.2 iRmEE ALK 2, 7£0.1,0.2 F

0.5 Hg/ ml s e BE b, 2008 S b DU 252y
W2 el ok 83. 2% 7. 58% , Kyl BR 4y 0. 02~
0.05 Hg/ml.

PR S 33 %
4 it it
4.1 GIGRFHEMIEE  RE SRR HGE, WE
VYRR 25259 10 S A HPLC i sh A AR 2R 3 9 o o
M L5/ PEE . Long %% SR H] 55 R £ i it 3 4 X
g 3 FpPURR R AR GYAT T AR . HRAE S
G TR, AR R AR T DY IR R R
YT . I (LA R T, AR50 R
BRI S BN AI A HPLC {038 4 8E4T T 454
K, A TS R AWAGAT R . %
DB LS R ELRR LE ), > B RO E B A e,
NN F LSS, 29910 Hh w47 38 R A= el A% . il 2 K
WRIGHE T HEE- Z55-0.01 mol/ L HE( 20+ 30+
50) R ahAH, 4 Fh VYRR A3 T BT 153 1
RO, 76 10 min Z W EIAFBREH . 4 FPPYRE K2y
1) v R 5 135 1 L 1
4.2 HEAE tEHEE JHRE SHEENER)E
FAE— M pH R 5 FF T RS E PEAT 22 5, £E K
T PR AR . A, IR R KA 5 S
JU‘JLF‘“‘T,.;.. AN A A4 49 5 0T 1 3 25 S Jn PR
T [ SEECHR P I EDT A 0] LAy AR XA ji) 141 .

F 1 MIRELGMEIRME dh 2k
Table 1 Calibration curves of tetracyclines

21 =] 75 WP

Drug Equation of regression v
- ## OTC y= 5.679x+ 0.152 0.992
PYEp % TC y= 3.579x+ 0. 114 0.991
Wi E CTC y= 1.650x+ 0.075 0.984
R AEEE DMC y= 1.464x+ 0.020 0.997

A WRREHYNEHAEEHKEA)
R, (B)ZARES, (COFER
Ik & (0. 24g/ml), (1} TEBXK, (2)
LHFFE,GEBE, (HBENEXR

Fig. Chromatograms of tetracyclines: (A)work-
ing solution, (B) blank milk, (C) tetracy-
clines added to milk. {0. 2t/ ml) .{1)

OTC, (2)TC, (3)CIC, (4)DMC.
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F2 SR IRE A AN E U
Table 2 Recoveries of tetracyclines added to milk

24 sk & o ) e pig &S A 5 R AL

Drug Added (ug/ ml) Determined( ug/ ml) Recovery( %) C. V(%)
+TH##E OoTC 0.1 0.09 £0. 01 93.8 12.2
0.2 0.19 £0. 01 96. 7 4.6
0.5 0. 40 £0. 01 80.0 3.3
PUFh % TC 0.1 0.08 0. 01 80. 7 11.3
0.2 0.19 £0. 04 98.9 18.8
0.5 0.37 £0.01 74.7 2.4
EHEF CTC 0.1 0. 08 £0. 005 79.0 6.5
0.2 0.16 0. 01 80.5 4.6
0.5 0.39 0. 02 71.5 4.9
s 8% DMC 0.1 0. 08 £0. 004 80. 8 5.5
0.2 0.15%0.02 75.0 11.1
0.5 0. 40 %0. 02 80. 4 5.8

* X XSD,n=3

EDTA 5EHLE 786 MR D93 228 254 .
AT LU SRR A I ERFR B PR R e R 25 1
15 pH PSS DY IR K 2P ) S O R . itk 48
ST DUIA ZR A2 W e By vk e sk 9 0y, S B 0
FIAk 2 AP I i 25 S 1 T B AN G

MSPD J5 L1 A0 Wy RE & b DU BR 35 25 254, SR H
FERSPER EDTA RN RRIRAF T EUF AR . A
INeSePE I BRE 4% 28 R Ak L e i DU R 2225 259, ni
I EDTA FIREEE wl DA &2 38 o DY 3R = 28 254 11)
[l . % FH A5 LA () EDT A FI1EE R 0] 48 05 s
EDTA [11EF A2 A5 JoHLES 1 LAE AIE T b R i
254 . WRRBERE G O 1L fig FRACRE S Y pH
(3. 0), M3 i DY ER M e B 0% .

T8 ok R 56 3 A T e ) R o R R L
o, NS R Cg/ W 3L IR A 100% (1)
LR LTEHERUN, (MO AT 50% , I 100% £
G [P 4 58 v, (FL R E R o 2k — AU b B A i
BEHPLC P52 . X ZFR L85 A 2 1t b ) 3k 4738
K, R B S LEB N n] BASE i IRleR, e LR &
BRAN ZIE LE ol 10 3, IX BT 2 2, B 78, [l
AT A fE A2 BT K

AR5 5 BT FRE dh /D, Dl Rk 5t v 77 4 Sl
F 8 ml, 1 HAS T A DU IR 25 28 254 e Ak B 7K T
SEMBCE B . KT T 50 38098, 4k 7 o0 bt
I . AREELER AT AT 0.1 ml & - REMR FE
A, T LAy /DR B, (R Ee AT i R .

4.3 RMEYERMNE MK 2 bl BUG L, Ak
BAER N 0.10, 0. 20, 0. 50 Mg/ ml ¥R, 2F- W FE &
rh DY B 2 21 2[RI 40 3l O 186 3%, 90. 2%
VU Z5, 84. 8% ; & %725, 79. 0% ; 5k J1 %5 %%, 78. 7% ;
A RBOEIE N 2.4% ~ 18.8% . 45 BEL W], %%
VAU v n S, IR L, RS R ATHERS FE XY fig ik
TR AT EER . S Ak, N ARG e S A A
Jids, WSE A WFE S b 4 Fh DU BR 25 28 259 IR S5 A A
PRI IKF] 0. 05 Mg/ ml . G50 45 KR W, KA 3t i
SO ) MSPD 520 S U3 2= 259, WAk T ot A2
PR, P 1 RE S ROR, B T MU R R ) 2 5k
P PR T

S 3k
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MSPD Cleanrup and HPLC Determination of Tetracyclines in Milk

ZHANG Surxia, L1 JumrSuo, QIAN Chuan-fan
( College of Veterinary Medicine, China Agricultural University, Beijing 100094, China)

Abstract: The MSPD-HPLC-UV method for simultaneous isolation and detection of four tetracyclines residues in
milk was developed. The matrix modified agents in the MSPD isolation method w as also studied. Blank and tetra-

cycline fortified milk samples were blended with C;g containing 0. 05 g each of oxalic acid and disodium ethylen-

diamineteraacetic. A column made from the C;g/ milk matrix was first washed with hexane. T etracyclines were e

luted with ethvl actateacetonitrile and detected by HPLC at 365 nm. The average recovery of four tetracyclines
was 78.7% ~ 90.2%. The CV ranged from 2.4% ~ 18. 8% . The detection limit was 0. 02~ 0. 05 mg/ke.

Key words: T etracyclines; Milk; Matrix solid— phase dispersion ( MSPD); High performance liquid chromato-
graphy (HPLC)



