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Determination of related substances in Cefixime Dispersible Tablets by HPLC

AN Ming, CHANG Zhen, LU Ning, GUO Cai-giang, BAO Jin-ge
Beijing Horicin Biotechnology Co., Ltd., Beijing 100023, China

Abstract: Objective To establish a method for the determination of related substances in Cefixime Dispersible Tablets by HPLC.
Methods The chromatographic separation of the related substances was performed on an Inertsil ODS-3 column (250 mm >4.6
mm, 5 um) with tetrabutylammonium hydroxide solution- acetonitrile (75 : 25) as mobile phase. The detection wavelength was
254 nm. The column temperature was 40 ‘C. Volume flow rate adjusted the flow rate so that the retention time of the main peak of
cefixime was 15 — 20 min with injection volume of 20 pL. Results The established method had good specificity, satisfactory
interference, and there was a good separation between cefixime and adjacent impurity and known impurity. The linear relationship
between concentration and corresponding peak area of cefixime and all related substances were ideal (r > 0.999 5). The precision,
accuracy, and durability of this method were fine. The impurity spectra of 6 batches of self-made preparations and 3 batches of
reference preparations of cefixime dispersible tablets were basically consistent, complying with the established quality stan dards.
Conclusion The established method is simple, prompt, and accurate, which can be used to determine the related substances in
Cefixime Dispersible Tablets.
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B FR ST, RHIE TR S R B 24 AR v RAH 9 ST
BRARIE 7 RS b, @ T Sk S BUT
A S SRS ) v RGO 3 (HPLC) ¥25, 5%
JNESAT T AT R A EAE, X2 AR r Sk
S EOR B AT T A SR, 5 2 )
FIHEAT T L

1 UESRG
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LC-20A R = RORAH B4, 45 LC-20AT 7
TICEERRESE . SIL-20AC B[ it REE . CTO-
20AC TUFEIRAH . SPD-20A B — % 51 A6 ) 2% .
Labsolution T./Eu: (HAHEH /AR ); MS105DU #!
R CEEMFRRFER 2 A5,

1.2 iK%

Sk e 5 R KL 24 (it 8152DJ81SK,
FIZHER AR ke s (S5 130503-
201706, JHE%L 89.2%, HE M2 S e i AT
Bi)s Skt fis o 8o Bl (ks 170382
170688. 170689. 170690. 170782. 170983); 3k
v G o B 2 el ) (5 BFO81. CBO11.
CG121, HAKA MM+ &l A (2-
[[(Z)-2-(2-58 F-4- g M 35 )-2-[ (2 ok H 48 3k ) T 4 3 ]
O R %R )-2-[(2R)-5- F 2 -7-5 AKX -1,2,5,7- DU & -
AH-PRI I [3,4-d][1,3] e -2- L 4R, #t'5 17-11-
0221, JfiE 7% 96.47%, Sinco AT)); 245 B (2-
[[(2)-[1-(2-% F& -4- M M JE)-2-[[[(2R,5RS)-5- H Jik - 7-
#fR-1,2,5, 7-PU & -4H-WE g - [3,4-d] [1,3] P R -2- %]
H SR R ] -2- SR 2 R R BV R B 1R, ik
1367- 054A3, JHE /%L 97.9%, TLC Awl); Z4J5i
C ((6R,7S)-7[(Z)-2-(2-Z JE-4-ME M 1) -2-[ (2 FH A2 E.
R IE) e ]-8- A AR-3- M -5 k-1 4k 3
[4,2,0]°F-2-)f-2-FR 1R, b5 1575-001A1, JiifE /4L
94.8%, TLC A#]); 45 D ((6R,7R)-7-[[(2E)-2-(2-
F - WE MR )-2-[ (R W AU ) W 2 R ) £ 1k e ] -
8-AfR-3- L M5-5-Ti 2+ -1- & A —I1[4,2,0] 3 -2- ¥ - 2-
RIR, 5 2235-089A6, Jii />4 96.8%, TLC A
")) Z4J5i E ((6R,7R)-7-[[(22)-2-(2-2 Jik-4-IE M I -
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2-[(FR JE H 48 31k ) W 2 3 ] £ T 2 ) 2 2] -3- F L -8-
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(HPLC %%, Honeywell A #]); 10%PU T JEE E b8
IR TR« WEIR &80 . TC/KEIRE 4 (AR,
E 2 AR AT KRB AIK.
2 RAEEHR
21 iR

Inertsil ODS-3 &% 4+ (250 mmX4.6 mm, 5
um); s DT IEESE AT (I 10%00) 1Y
THRASE AW 25 mL, sk 1000 mL, 1.5
mol/L BB pH AE R 6.5) - ZJE(75 1 25);
WA BRRRER RV (FH 13.6 g/L WEER AT
14.2 g/L BB AN pH E 2 7.00; AR
254nm; FEiR: 40 °Cs AR ER: EERIEMN kM
7o Ji5 AR B I TR £E 15~20 min; $EREAAFR: 20 pL;
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22 ARGEAM

B Sk £ i ) B O R, NI A A R )
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BRI A ER
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Bk v s 20 8O 10 JFr, AEEFRE, W4, A
FERRE AR IS B (Z9HH S Tkl hs 0.1g), & 100
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PRI IR EE 1 mg/mL)

W BRI RIE &, VA E SRR
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Fig. 1 Structural formula of various related substances

#x 1 SHXYREENRIERETFFEX KBRS
Table 1 Relative correction factor and relative retention
time of various related substances

AR RAFR HIXTRZ IE PR 7 AT O B ]
A 16 1.19~1.22
B 13 0.49~0.55, 0.51~0.57
C 17 1.46~1.62
D 1.0 0.90~0.93
E 1.0 0.68~0.77

25 EFRMIAE

K B PRECL A v 5 R & 2k )it AL B C. D,
E %I #8 5 9.85. 5.00. 5.08. 5.62. 5.21. 5.29 mg,
rE 10 mL SR, IR BhAR S AR R 2 4
FE, $BEL, MBS ARSI A B IS
R BN I S £ 2.0 mL, 4> SIE 10 mL B,
CUARIMRERZIEE, 1250, 8, RIS 828 ix e
M. A RGN R & 4 AL B C.
D. E XMW 1.0 mL, BF-— 10 mL &)
i, DIERIRREZZIRE, 25, RISIR G 28 i e
R (5 AEBREED o KB RISk A w0t R i 24
10 mg, #& 10 mL &Jit, DUKMBEREZIE, Kif
Tk 45 min, 04, e, EDTS R G0OE A
Hi 2 HOR A 4 T R 281 (B f5FR D 2.0
mL, B 10mL &, LUARIRmREZZIE, %5,
JeIt, BNIERAZLA. KRB T E A i 4
Fkl 120 mg, B 50 mL =i, IEFIE R

BEZIRE, WA, JER, HES AERAR. K%
FRICK AT 5 80 B il (45 170382) 4iHr2
170mg, #& 50 mL &EJfH, ERVE IR 22
FE, #5), e, RIAS S aAR. RS R ARICL
w5 BOR E S 4ER 2 34 mg, B 10 mL £+,
TAFE BV, RN 5 A5V A 4% 5o i i PR
FE 4 2.0 mL, DAVERIMBEZRZIRE, w5, i,
RPI7F B il TR A AT A R ECR A T 5 43
B ZEHekIF (S BFO8L) FikiZ) 1000 mg, &
50 mL E=JiH, IVEANEMRIERR R ZIE, B,
Jent, RIS LLHIFIATR . K SRR EL S il 5 ek
271200mg, B 10mL =HHF, MEFIE MR, R
N 5 VR B 2 TR B PR BE I 459 2.0 mL, LAV
R EZIEE, B2y, yEid, EN7S S HulH IR A2
SR KRR T J5OR 2540 10mg, & 10
mL EHF, IAFIEEHF MR RZIRE, 5, I8
i, BPAREURMA . R B FIRVE R 20 L,
Iy ANENBAR IS, el WE 2. Al
FEER 2 ARSI E LT g S5H
&I A4 Jo 06 22 T) DA R % 0 R0 0 ol U 2 () 32 e AR - 4>
By AfLE ERZ IR 2R AL B Dy E,
R A C kAR v 5 F s 2 EUilFn) sk e =k
fvef5 I EE. 24 Ay B. Dy E, RIGHIZ% C;
JRRLZG . R R R RN 2R A T4 23.4 min
hb, SHHIFIAE 23.4 min TR R . 45 R L,
LA v i SR RE 2 L SkABR TS A O B LS 2
PRI A B A —5, WA T T B R IT
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B L-SHHF m-SHHFIHRE A R R o- REUE TR

a-blank solvent b-blank excipient solution c-impurity A d-impurity B e-impurity C

f-impurity D g-impurity E  h-cefixime methyl ester i-

mixed impurities  j-self-made preparation k-self-made preparation + mixed impurities I-reference preparation m-reference preparation + mixed

impurities n-drug substance  o-system suitability solution

2 ERMREEIZE
Fig. 2 Chromatograms of specificity test
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A PR A Sk e i o O B (A S
170382) 4i¥3%) 170 mg, & 50 mL &3, I
BB R R, #55), e, EPFS A s
i RRECR AR v JiE R S L ) (iS5 BFO8L)
WikIZ) 1000mg, B 50mL s, AT
MBEZIE, e, JEd, MESHFER.
ORISR T 5 43 BOR B 408 20 34 mg,  E 10
mL S, IEAE RS, RSN 5 R
TR 8 o 6T I S 2.0 mL,  LUIAFIR R 2= %)
FE, #85), JEid, RIS EHE HRE R K
FRREUE A4EZ) 60 mg. E 4 85 mg. =t
Hl57129 500 mg, 43 E 25 mL B, IniERIvE
HWBZRZIE, 85, i, WEREINER.
FRREUE A 4EZ) 60 mg. E 4 85 mg. =t
#1779 500 mg, 73 5T 80 “CFHEAa AR 24 h (&
BRI 5000 Ix AR 7d GBIEREIR): FHY% 5000
Ix. 2540 200 WIm? 538 7d CERAMEREAEIR); i
J£ 50 'C. MBAE 92.5% M8 4d GRIVEIN) . BUEAE
AR R E 25 mL IR, ARSI R R
ZIEE, FRA), JEIE, VENARIR SRR A
Mo FEHEFREUA ASEZ) 60 mg. H il iH %) 85 mg.
Z: L5512 500 mg, 737 E T 25 mL &, 435

HIN 2 mol/L ZhERTAW 1 mL B3k 24 h 5, A 2
mol/L S ALANAW 1 mL Al GREZRIIR): i
1 mol/L EEALENAEW 1 mL B3R 1 min, 2RI
1 mol/L RFRVEW 1 mL HH A GRIERLIA s TiA 30%
AT 1 mL EEERER 1 min CRALBERD
SRIIATIA R RBEZIRE, B, 3L, 29
1B AE BRI 2 A A R VA . B 1 mol/L &L
FALBNAE R 1 mol/L R FRVATR A LmL, B 25mL
s, SNSRI EZIE, A, e,
RIS ER B A IR 2 (VTR . BN 30%id AL ST 1
mL, & 25mL &, ARSI R ZIE,
ey, JER, HIBEALEEIR S (AW RE R
BIEBAS 20 uL, A HNENBAR GG, ek
K, W 3. HEERTHL 2 ARE S T
Wa, SFMETLTH. SHEIRZAE T 1A 52
Eb i 7714 — WA B 1) (PDA) Al 350 58 - g4l
By —g, EHES HIFITE AR . SR, &
. B SRR R AR E, RIS
SR MS R E . BRI SRARRA R, B
A IS I R A4 C AR AN ORI . R
JRBIE S AR &R, Bl FIS LT
I AN ORI SR B RN, SRR
WM, BRRASHHIFI R4 C. D gAY
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a- [l R E AR CRIBEA  b-BHISER CRIBEED)  cAH@EER (RiRE  d-BH&ER CRIEL  e-BHIMIER G5
JHERR)  ESIRER GBABER  o-BHIER CRERED  h-BHIRER RSN B CEID

a-self-made preparation + mixed impurities solution (undamaged) b-self-made preparation solution (undamaged) c-self-made preparation solution (high
temperature damaged) d-self-made preparation solution (light damaged) e-self-made preparation solution (ultraviolet light damaged) f-self-made
preparation solution (high temperature and dense moisture damaged) g-self-made preparation solution (strong acid damaged) h-self-made preparation
solution (strong alkali damaged) i-self-made preparation solution (strong oxidants damaged)

3 FHMAEEIEE
Fig. 3 Chromatograms of interference test

b, 2 By FARSRANROR AT e 2 T B B .
BRI KA, BflMF4E By E BA G,
Fi AL HARRA R KAR . SRR EN; &
L5 2 AL By D HAf AR R R, s
JRIS I RGN mEAR AR, B S AR B
D. HAWREAR ARG G, 20 Ay B4R
BRI S w44 B A, 40T AL
HAB SRR SRR RN, SeRRIR %
PEF RSN A EEIR & T, B SRS
IR )5 D A A 10, HoAh A iR TC
A BEIRET PR R A IR BRi A

IR 26 A T AT RE TR o IR 1 = 3 Bkl s e
ZERURAC (RIS Bl 80.8%, Z Ll
80.2%) . 4b, HAMBEIR AT T AT 5kl s fE
(YRR AE 89.4%~117.1%). Al W, ATkt
PR G AR TR
27 HMEE

53 R BERR L A S e e - 9.44 10.08
11.60. 12.26. 13.67 mg, & T A[FF) 10 mL E=HEH,
SRIEFE R RZIE, we, B, w1
L vERG (FRGY) RRERIEER (MR 2
JoR BV T il 842.048~1219.364 pg/mL). 3 HiIEL
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S A o 5 NS A O R E B, Sk s . Sk
fTE5 RS, 24 Ay B. C. D. E KU EIRED
%A 1. 1. 0.1, 0.5, 0.5, 0.5. 0.5mg/mL 7AW,
TERE BRI 50 kA 5 5 46 1 mL.
LA TG BRI 45 1 mL, 245 B. C. D. E 4%
W% 2 mL, BF-— 20 mL 2, HBFIHREE
ZIRE, BRA), VBN S BN R IR 2> B E 5 A5
VAW 0.1, 0.25. 0.5, 1. 2. 3mL, EAR[F 10mL
2, HABEAMBERZE, ¥xRFER T &
PRI LW, AR kw5 (R ARKREE G

i 2 R VI 0.146~14.611 pg/mL). sk
HITEf5HES. 4<% B. C. D. E MIZRIEAW. 25
A A4 0.1, 0.25, 0.5, 1. 2. 3mL, &
AR 10 mL E T, FEFIMRE R ZIRE, 1EAAR R
A TIZRME IR . B R S ZR VRV 20 ul, BEREN
&, WWROIEE. DR ARBARER, WA
PAsbR, HATERYERIA, TREEMETRE, GR K
2. Skfusifisa 2 ANRMETRE, HH iR 1 xR
FE TR BRI BRI 2, 7R 2 0 R A AR
I A O B R P PR M

®2 KARBMEAXRMENEMNSE

Table 2 Linear equation of cefixime and various related substances

e R S AC PR r i Fl/(ug-mL ™)
LTS (R4 A1=16093.153 9 C+270.676 3 0.999 9 0.146~14.611
A2=15526.437 3 C+46 4161.220 3 0.999 9 842.048~1 219.364
kA ve 5 e A=13751.037 7 C+672.863 5 0.999 9 0.084~14.425
2 A A=9123.376 1 C+17185455 0.999 8 0.452~13.573
)5 B A=13105.463 5 C—616.775 8 0.999 9 0.252~15.118
ZJ% C A=9201.991 9 C+294.617 3 0.999 9 0.235~14.078
2% D A=15540.102 5 C+563.381 9 0.999 8 0.126~15.130
0 E A=16226.718 6 C+552.060 2 0.999 9 0.103~15.394

GERTW: FRU M S & O Gk
oo fis g A28 AL B. C. D, E) LR E
TR PO B P, o Bk B 5 DR T AR ) 2R PR AH OC S 403
153 0.9995 DL b, & 2k o R 3 U i) g / PR o
W FE W TR AR /N T 10%, &% Ui J32 X 7 (1) RSD {1
B1<10%. P& 2% 0 i Sk BT S I AR 14 0 &
BIR G
2.8 TEERSHIMR

0 2.7 BUR W, DIEAIZ PR, W% E
HY 20 uL, vENAH IS, il i, s s
NEELR R 104 3 0 IE N E RIR (SIN=10) Fl
REMIFR (SIN=3) . 3 R Sk 78 v fis A8 A ot 1)
5E PR ARSI PR 45 3R 3% 3.

i Bk 5 AT I, 0.002% (1) Sk 79 53 5 H g
0.006%1 445 A. B. C, 0.003%fZ%)5i D. E ¥JfE
B AR s Sk v fi A DU B A 24 T bk S v
FRAKER 0.004%, KB 0.004%) A K124 5 g
P AR o AT D Sk b 5 AR 2 ol Pk W PR 52 4
T A2 Sk A 5 5 43 BOR A A A A v PREE 1)

R

#3 KARFBMEEXYERNEE RN R
Table 3 Limit of quantitation and detection of cefixime and
various related substances
Feimar  EERng FESEU% KRng TR EU%
RN 2.922 0.015 0.731 0.004
Sfpeff5HlE 1683 0.008 0.421 0.002

0 A 4.824 0.024 1.206 0.006
ZJ7 B 5.039 0.025 1.260 0.006
ZJi C 4.693 0.023 1.173 0.006
ZJ5 D 2.522 0.013 0.630 0.003
H E 2.053 0.010 0.513 0.003

29 BEHEEIRE

29.1 BEFEREEE  CRAE BRI 2R S OE
SRR 6 &L, O EIER], SR TR, & ORI
W& AR BE I 1) RSD fH<<1.0%, U&THIAN RSD <
5.0%.

292 HEEMIRK H 2.5 WS44I SIRA
VA B ORI B BN BRIV, i
R 20 uL, FEANEEAG D EREE. D6 4
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il b R A R CRAINEL IE B 1 E & X BE
THED [ RSD HE L IVEAMNER M. SHEKH: 6
B [ ] i H SR A H Sk AR T S R ER AN C, $A7E
FEOGT R B B[R] 2 1.31 ARG HE e K B2, A b (1) 2% ol
A. B. D. E. k2. B ES ¥ RSD 8
43N 3.12%.2.11%.5.07%- 1.35%- 3.63%. 1.84%.
293 HEREEEIRE A FEEAIEN AR HAE
ICH TANE H A 2.5 TR 5k AT 0 B AR
H ] SV (6 40D B B BRI . R R
B IRV 20 pl, 20l NV R4, il
ikl DL 12 gy i P 2R i A B CRA RS I
T E G X IEED (1) RSD {557 1E K A
FEE L. A5 R 12 4 B s oA kAl e
fi5 BRI 4% 5T C, /AR B A A1 2 1.31 Kbk H
BOKHAL, K AL By DL Ev BORHZ4,
SRR RSD A HIA 2.35%. 7.96%.
11.41%. 6.19%. 4.00%. 1.41%.
2.10 CHEMEIRIE

PRI E H 5 (LS 170382) 4¥E &, N
N CLRN AR O R & ) (Sl e i FE G FE
2 R B N 1 mg/mL, 24 A. B. C. D.
E X BRI SR BN 0.5 mg/mL) &, 4
I & 25 CL AR PR P 1) 50%. 100%-  150%
R, E NSRS 20k
FEPUZ PR AR IER S 1mL, & 100 mL &
T, ISR RZIE, FRA, MEAEREA &
PRI KGRI LRSS 20 uL, A5l
R, dsR R R T B S RE
THEECR . 5 R: 7E 50%. 100%- 150%fR
FERR IR, Hil77) o & 2% 5 B B R 4 7E 92% ~
105% CLHITehs HBE. 42 A~E (ERR R sk A
50%[~F- 15 Rl CR 4K Pl 103.9%. 92.8%. 93.8%.
100.8%- 103.3%- 100.6%; k155 FlE . J4it A~
E 76 R B E 100% 1 F 5 8] U 24K vk
100.3%. 98.3%. 93.4%. 104.0%. 103.3%. 99.9%;
LS R, 240l A~E 7ERREREIRE 150%
(S 35 [l 2 20 i 100.7% . 92.0%. 95.1% .
105.0%- 103.2%. 98.3%; )it fi FE T~ % =i [R1ii
) RSD {HAE 0.14%~4.48%.
211 FREMIRAIE

HE 2.5 T T 73230 I BC ] B i) 2% 50 HE
T CFE R 5 R0 2 JSORT HE T o R P ) 2.5 T3
T, AHFER. KR (4°C) K4 FE, 0.

2. 4. 6. 8. 10, 12h 73 EHUEIE 20 uL, ¥EAN
IR R EREE DL ORI AR, B
B AR RN 2% T N ECE 5 T TR R AR E
DL U THI AR 2 S 2 o0t R S VA T R e . IR
12 h s as R B fl AR 245 AL B. C. D,
E. K2R A& AL RSD B4 18 18.11%.
2.22%. 65.21%. 7.71%. 3.15%. 13.93%. 4.72%,
T R b Sk A v fis R S22t AL BL C. D,
E &AL RSD 18 %7l 4 3.85%. 19.73%. 17.80%.
3.32%. 0.53%. 0.61%. £5F K. FHEEMH NE
12h, &0 C AEGIEaH, & A BIRICEE, ¥
WITE IR A N Re MRS 2 TEIRIRAAE T
E 12h, Bl S A TR R, 8h 54k
JERAESE I 1A, (E/NTHRE IR, ULRHFE SIS
IR AT T CE 12 h Fae o B BCHER S A R R I
PUBC ARG IR 25 A N ARAT

212 AR

2121 RIEFETFmAMERE H8RTERARE
AR CZPES. B Mkl (failkeE 1, 2.
3) LAEMORm sG] (2B 518 23%.
25%. 26%). pH 1t (6.4, 6.5. 6.7). K& (2.3,
2.5, 27mL/min). A (35, 40. 45°C). iy
K (252, 254, 256 nm) AR IE K 745 B R .
SERLRBE. T ORI R R DL R R sh A L
Bl (Z 5 23%~26%). pH fEH (6.4~6.7). 1k
A (2540.2) mL/min. ¥:i& (40£5) C. #
MK (254420 nm 55644, & ORI TR =R E
ST 2 RUFRIE R R &A= IEFF RSD
fH /N T 5.0%.

2122 JriEm RS EE T B AR A
(ISR 1. 20 3) DARRORGBIFE ] (25 H)
I3 BN 23%. 25%. 26%). pH fH (6.4. 6.5, 6.7).
R E (2.3, 25, 2.7mL/min). A (35, 40,
45 C). KK (252, 254, 256 nm) Xt RG5>
B E DU A R I 25 SR R . A5 RER I A
) £ A DL S R B AR b (25 Hefsl 23%~
26%). pH {i (6.4~6.7). /KM E (2.5+0.2)
mL/min. & (40+5) C. ¥ K (254+2) nm
GO, RGUE VR 5 TR AR AR S U AE
X AR B ] (1) RSD B34/ T 5.0%, U [] 7 25 5
KT 1.5, AFIF BRI pH 6.7 248 TR H iRk
HAUHR C4b, HAWGKAE TR, TRIARMH K
65 Jl FE R SAITE AR OR B B A1 2 1.31 A4S Hi fe K
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Bk, KR CAA R AL By DL E Rl KE S,
A EARZER N T IRER 20%.
213 HEBPERYRANE

K 3R G5 50 AIE A A A 7 VAR Sk
HefaEor 6 HhEm A 3 Sl TR
Mo AR RATHE J7ER IR E R F B & 5%
o A RWIBIARERRFE: Al s v el B
eIV, FRRIE VARG, FhnR IR R 1) B
XTREIE GRUASS 4 AR IE R ) 115, 425 AL

B (FUETHALZ A, C. D\ E WEHAIIATGF K T4
N B VA THT AR (1.0% )5 oAl B fe R 2% Jo 0 T AR
AR R0 B R I TR 0.2 £ (0.2%), &A%
o e T AR AN AN R 36 R I T AR AN 2.5 %
(2.5%), st iRl B rh/IN T BRI T e i
FL0.1 g IS A T Bl i AN S LU A ok
YIS I E S5 R WK 4. Wl HERAE T 2 BT 6 it
H il 5 3 #EZ LR 2% B R A — B, ik
PRI G B e T AR T A RE

x4 KARBIBATEXMEUESR

Table 4 Result of the related substances in Cefixime Dispersible Tablets

s 5 il it R 4 A% 23 Ll 77 o R 4350 %
170382 170688 170689 170690 170782 170983  BF081  CBO11  CGl21
LARAEFE RAH O REH RaH KA H At AR H 0.048 0.035 0.043
2 A 0.717 0.851 0.842 0.848 0.886 0.693 0.742 0.953 0.350
)5 B 0.073 0.075 0.067 0.068 0.064 0.133 0.083 0.082 0.110
ki C 0.043 KA 0.037 0.039 0.043 0.050 R REEH R
J4J5i D 0.050 0.050 0.050 0.051 0.054 0.048 0.050 0.069 0.064
2 E 0.105 0.160 0.156 0.152 0.151 0.123 0.090 0.058 0.119
HRORERAR 0.185 0.185 0.175 0.175 0.179 0.156 0.140 0.156 0.113
PP/ 1.587 1.550 1.570 1.593 1.582 1.393 1.195 1.316 0.953

3 iR

ARSI 22 ] T AT A% 24 o Ok T Sk A I
AR T7 i, AR % 24 1 1) €l A1 AN
B R0 BEAT Sk A8 5 5 70 IR AT S 5 i) 23 i
TP . 25 25 8 rh S Al v i vh o ) Joa A 25 10T 1)
CAEZAE T, EEAEYRA Cis i, IR
254 nm, RSN 40 °Cy ANAHERA T T HEA
BRI - LR R OKAHYLRR K KA - LA
EeBimE A 257 . B ORI, EARA
] RS ) Cas 0] Clnertsil ODS-HL (250
mmXx4.6 mm, 5 pm). Agilent 5 HC-C1g(2) (250
mmX4.6mm, 5um). Inertsil ODS-3 (250 mm X 4.6
mm, 5um) 1. AFRBRSIHZE ARERRE
AT ELGE, AN T BN S  EU
o KRB A TV

TEA P R B AR dEd A2, 2% T
FUIERUE, RAIRER R RS, RS E
S 6 5 5 4 F50RT 1) £ 20 A0 B Sk 78 v 5 k)24
HIfl % T2, WhE 1 ASLI6 b S A 5 Jl5 70 B0 A
KPR HERR L o SEIG AL E 1 5 A AR BT

it AL By C. D, EDo 8T A JykAtlva 5 (I N
B, JETREMAT: 2400 B kB m iR
FENEE, BT FMAP: R C RSk mils 2 m
SRR, R BIEFEY, J&T A 225 DA
LT G I E SRR, SR LEIF=), & T B AR
Jis Z E RRIBLEIFEY), s R i R
7-ADCA i J5 22 [ B AE R P24 o SEBR KT BRAN R
SR RN e 4 o B P AT T o X Sk A s 5 43
BOR 6 f A il AT TR, 25 RIRE A Rk bR dE
FE -

EP 10.0 13k 5 s HR A S-W B I AN 4R
BT RIE F, BT, R F ok
f5 2o, A2 Sk v e ) g AR TR ) R R AR Skl
F5 20 B0 BT P DA 24 Sk 98 5 i ok % T 2R i e
(4 RSk v s F G . (R, 7576 Rt 7e i A2
o, Skt s R ERIEAT TR AL (HE T 2k
58 i o WO HR Sk A S S R S B IRAG, Bk
B HHNIT AT EARAET . B RE RSB v 5 0 HUR R
F Bk, A8 7 T 20 R eloRe i i AR
TR 2 A i B /D B Skt v i R R T e R AR
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T IE 2 BOF TR R A E SR TR F 52050
E i a, NHIARMSTRR FRFER, &
ST ARJTF RIS, IR BEALAE ) 22 R
it ARG P B R ) 2 SRR R 2EAT TR, 25
REBYISHERFE G201 F & EIIRAR OiED
$0<<0.05% ), Ui A it FRAFAE S it F ] BEVERR /DN
DR AN PR 2 Bt F A R R 2 o AT 42 1 o

KFZIEAS SR AT 50 B0 6 ik oA 3 4tk
SILHIFIHAT T ARV A, a5 RRM], Afildh
ANZ LA AR 28 RS A — 2, il b 2% SR
J5t SRR ORI 28 S ST s B RN E 1
PRIZ .

gi bRk, ARSI 1 kv s O A
KYNFATE ) HPLC 3%, FFEEAT 1A IR, 45
REW, ZETRERL, TIERGHRER,
5L AL By C. D, E W5 IR 5 HIFAZ 7] 2%
VESR R R AT, W&, VA BERITY VYY) R 4T,
PR TR DU, RS U Sk AR e i 43 O
1R »
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