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HPLC-ELSDAEREE R KB Z X EGHIFI R EITHIP S EHE &

IS BkF x|E”
(R4 &R EMIAT, M 450018)

WE: B UK ER AR R, S THPLC-ELSDVATE U #2 61 h (MR K 3, PR Gt KL R
EHRINEN R EES . 7% KM Apollo C  iliH:(250mm>x4.6mm, Sum)’ TANAR 0. 2mol/L =i LR T - W (96:4, V/1),
HIR35°Co ELSDR: ERAEIRELI0C, BAMME2.5L/min, il FER  HVEFERFIRRL, BRIk S R s EE
VTR AR JEE AT A € 0 06 P O, o 2153900 52 45 SR AT S 5 mﬁﬁ@%‘?ﬂ@wnmwﬂ%uﬂ FEH RANBL, X B b VAR FE FA e I
R SE S RTCT N R FIREAT b v fh 2R, (ot O B I 0 By 5CI 0 20 20 AN SR E TE R . 4518 HPLC-ELSDVA SRR
B, (H2SLId e IR AR K, HPLC-ELSDIEYy—Fiai st ST A AR il BRG DROK 85 3 A5 2 SR R 1 2Rk
RIEITTE.

KB FHNEH; HPLC-ELSD; UM BRKKER A

hESES: RO17T  CEARERD: A

The influencing factors of quality analysis of gentamycin sulfate and its
preparations by HPLC-ELSD

Wang Li-ping, Yao Yong-qing and Liu Ying
(Henan Provincial Institute of Food and Drug Control, Zhengzhou 450018)

Abstract Objective Taking gentamicin sulfate tablets as the research object, the influencing factors of quality
control by HPLC-ELSD were analyzed, and the development trend of quality control methods for aminoglycoside
antibiotics was discussed. Methods  Apollo C ; column (250mmx4.6mm, 5pum) was used. The mobile phase was

0.2mol/L trifluoroacetic acid solution: methanol (96:4, V/V), and the column temperature was 35°C. The ELSD
detection conditions were: Drift tube temperature of 110°C, carrier gas velocity of 2.5L/min, and gain of 1. Results
The solvent should be chosen as the mobile phase in the presence of solvent effect; the concentration overload
of solution made the chromatographic peak flat and had an effect on the determination results of components; in
the the determination of related substances by the external standard method of sisomicin reference, the substance
concentration had no effects on the determination results; the change of retention time of chromatographic peak had
no effects on the determination of components and related substances by the follow-up standard curve. Conclusion
Although there are many factors affecting the detection of aminoglycoside antibiotics, attention should be paid to these
factors in the experimental process. The method of HPLC-ELSD is still a simple, universal and inexpensive method to
control the quality of aminoglycoside antibiotics such as gentamicin sulfate.
Key words Aminoglycoside; HPLC-ELSD; Influencing factors; Gentamicin sulfate tablets
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7&K OEHUF A 2% (evaporative light scattering
detector, ELSD) & Fii I R Al 2%, £ 2 th3 w0y
HRl, RIZAE%. INHGERENDLHEUN L. EET
e I 2%, BEAR b AT DUk I 304 R AR TR Bl A
RTINS A RN R . B
HTELSDA IGif 25 & A Al ey il 28 R AP Fb o (RIR 8K
R, X 245 R R A A A A Y TR RE B AT B
IR . 2 SCREVBE I 45 R R PRI B 28
RS D 2% A5 I 5E B IR R IR B3 R AT SR R o
I, R Jpier H B A B RCR AR T AR A . DU g
PR — R DLBOGAE OGUR 5 — DA & AT A
FOE. BHINR R, FEEEHEBOCIRAR. KR
TR BB G R, BOLER Fmic, #Bes
WO, AR E IR, ELSDERAFE
FRAREAR X T 35 R M B 1 R M W o 34 T

5, HAEMY)EAEELSD A B[R 7 L P — (B
KA FE BRI, VB 55 K B 25, AT Bk 261
Fal, (HAAEE RBUEAR. R ) Bl Je i i

S HEHEE 25 P14 3K (aminoglycoside antibiotics)
HAMBIA g5, #2 DB 34 O 2 ol N H
TG, SRS G, W TR T R L B
PRy, SR ImR R R B — 2R s AR R,
i EEAEER. KKER. ZMER. KR
B, RUER. BkER. RIEER. S8KAE.
WEKE., iR, BHERS. ST R4E
FPESR, ZH5WETK, Z2LRKEH, BAERIER
SEAMR S, e DL 42 B ES R v 2RO A il R b
Far A A o AEH [E 25 81201 54F hik — &5, 2 KA
HPLC-ELSDVEN & Z He b 1 5142 R I A ) ol
HAoy el & &KL,

=1 PEZ 201 SRR I RS R ORI

Tab.1 Aminoglycoside antibiotics in Chinese Pharmacopoeia 2015 Edition

it il WBHAA TNz H

ZATTH R 0.2mol/L =4 Z IR HRYT

AT R IR 0.2mol/L =4 Z BRI EEPR )
BRANER 0.1mol/L =3 LR TE B[R &

VST BRI R A 0.1mol/L =i ZFR VA i [ R &=
AN 0.2mol/L =58 L TRV - i (94:6) NRETE R,
TR /N vk B 2% IR 0.2mol/L =58 L IRV - i (94:6) UN7E S iR
AN v 0.2mol/L = 9 LRI - FH I (94:6) NETE R

T IR /N VR B 2R SR 0.2mol/L =4 Z IRV - I (94:6) NGRSy

iy % 0.2mol/L =3 Z BRI - Z.)i(90:10) EedE R A5

R EMREER 0.2mol/L = i Z R - B (95:5) R EHEZRB/ &

TR R A8 3 A 0.2mol/L =98 L BV - (95:5) RRTBHEB/O =

T P I~ 7 2 T HR T 0.2mol/L =98 L BV - (95:5) o

S R RS R 0.2mol/L =9 £ BV TR (95:5) FMEZRB/SE

TR PE RoK AR 0.3mol/L =9 £ BRI - T - 2. /1 (96:3:1) IR £h/ A KMot

T 2 VG 22K RV ST 0.3mol/L =3 LR V- H - L (96:3:1) MR
o= 0.2molV/L =3 LRV M-I (96:4) HRWTUIR K82 CA4L oy
U N SER 1M 0.2mol/L =98 £ TRV - T (96:4) [ IR K ERCAL 5
TR R IR 2 0.2mol/L = Ji Z. BRI AR ER o
TR 7 WK A YA G 0.2mol/L = Ji Z. BRI HXRUF &=

MRS KA 0.2mol/L =58 L R - H i (84:16) iR £h/ A R

T R 7% T K VR S 0.2mol/L =38 LB - FH i (84:16) B

TR AR B oK 2 0.2mol/L =58 L B - H i (84:16) B RYT IR &
T R AR 5 K R S 0.2mol/L =3 Z TR - FH i (84:16) AR =

VG R R AR B oK 2 0.2mol/L = LRV - 1 IE(84:16) BRI &

TG &= 0.2mol/L =38 IRV - F i (94:6) TR #h

T R A b 2 0.11mol/L-G3i T R EFE A7) AR

VLSS R IR 7 0.11mol/Lt5 T BRI IR A AT HRYT

MRS R 0.15mol/L =4 £ BV PR
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ASCAERE R B, K HPLC-ELSDYE % il &
FERETRPUER RN, RN Z N KpHAE I =
LPRVEH, TG B AR IR A, A (ol e £ B IS
BRI . ASCUARIBR K KB R vfl, R SCHR[6]
W€ B R XK %5 R v 1y oo R FTHPLC-ELSD
JiiF, RZ iR I R P i s R R AT 4R,
R EE R R EE S RN K R
1 UBES5RG

Waters 2695 AH 4154, Empower it T./F
3l (3 [E Waters A #]), Alltech 2000ES ELSDA% Il #%
(AlltechA 7). BP-211D43 41 K F-(Mettler A ).

IRRE ZAnEd, L5 130326-201716, C
15.9%, C,, 15.2%, C, 10.3%, C, 16.9%: /N#&HE &
FrdE s, 5. 130342-201404, 563u/mg(51.8%);
FEZKEST IR S, L5 130635-201301, 56.0%,
s AE ) 5t 359 SR T o [ o 24 At A SE T TR . =98
LB NEIEA (&K 99.9%, L130Q156, LN -
e EH RBEA AR AR, Ryt 4l (5 [
Merck), ZKAMIll-QEB /K. BRKKER, A
lk, 5 1605311,

2 HE
21 NBEF*E

1% FEGRACE Apollo C (250mmx4.6mm, 5um).
M ENAH0.2mol/L =3 LR IE W HEE(96:4, V/V), TiLis
0.6mL/min; FFif: 35°C; @#FFE: 25pL(RREHZC
) SOuL( ¥)5); ELSDIEMEIE110C, #K
ASIRIE2.50/min, 251,

22 MEF*E

KB R CH I G B PR IR R 55 3% b1 it 1
B, IR BN AR R R A IR KR S CH
0.4, 1.0F12.0mg/mLIFIER, 1EAAREREBR(D-
(2)s (3). FEHEE ERIFIE B S 250L, 2 AlFEAN
WAH B, Tl Ol B, TR AR AT 25
RS X B 55 R 7 U T AR K B I 2R e A T R
R AN ANT0.99; FHEAMI0, K&K
SE, R, R EARBUE & (LIS TR RKEZRO0.1g),
DR BHAH T ffE T e BRI 20 & IR K E R 1.0mg/mL
PV, [FE e, K& R & H o &R =7y
PR AT SR S o R A (R (C ), HF 4% FTHEIA
R H &S (%, wu).

C (%)=(C, > BL& A < ¥ ¥ ) J) /(W xFp R
5)x100%

tex

AP C HRKRERSHS M EE(%, wu): C A
w1 (A1 7 R - 45 1) & B (mg/mL); VAR
AR AR (mL)s WO BERS AR E (g)s ARnE Dlu
e FWHAMT: C: 739.6u/mg, C,: 1287.0u/mg,
C,: 1079.5w/mg, C,: 1095.7u/mg.

A RY R 2 PRI PG 28 K B 0T Rt /N o
FARE SO E, BN ARV R T E R ] L
PR AKER/NGEFFRX10. 20F140pg/mLIKTE R ,
VENFRE SRR (2)~ (3). $ZIRIRKERCHY
TR B S 2 AR50, R 2 = BOhR fE IR
(2)~ (3)F50uL, 2 AENBA AR, 05k i
B, S v S T VA T S A 5 AR S 06 T AR %
A AERNATTRE, AR RE()RA/NT0.99; T
IRK B2 CALor T BRI, RV e, e
WG B R RC WO R T 1275, ARl a IE
Al RN 2K B NEERIE, PN
PERA SR ZRK R NMEBRNSE. BRFR
U AN R AL, A 2% o e 42 7 2 OK R Rk R UA 0 7R
.

3 HR5WE
3.1 R BAL

2 S TR U 30 A AR A SR s 1 R — R R
FIHIBER S, AR A SOUL(E 1~2).

[ i} 322 452 23k 3 90 30 R R /K A8 77 T e f ) — ik
OSSR BRI A, R BN 100pL(K13~4).

BB L~2RT 50, R R ) i 2 S R
PRK B3 C, W R IR S o (i 8 T AR A AE 22 5
K IR ), 1 [ A DG o U ) U T
Uf, SV IR 4 B8 RE R UT s AR R I G P rp e R
oK R WA R HIT Ji5 A 0 UG 1) I . % 43 B8 P 38 A8 72, ATl
I Qg FL 2 50 X, QSR BRARHERE R AR, IR KE
RC, WERTIA RPN 43 B B AR B 0 . 4y

100.00

O
80.00
Z:60.00
40.00
18
20.
00960 1000 20,00 3000 40.00  50.00

t/min
Bl F e B a5 R A
Fig. 1 The chromatography of tablet-mobile phase as solvent
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Fig. 2 The chromatography of tablet-water as solvent
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Fig.3 The chromatography of injection - mobile phase as solvent
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Fig. 4 The chromatography of injection-water as solvent

D R T R8O, B K R e il PR Ao, 3 BBOKAR
VI RE SRS B AR A I, — BB e i BE T
FKIEE A, BARE: o RIEAR
A, EEWEEE LA PR, e R AR T
OB R WRIIEE.

Ak, BRER IR KB 2 A AL HEFE B D SOuL i B
I WA PRV FRRRE TV S A HE R R 50Ul
I JC RV TR RN, A B K 22 100 I ¥ 77 2%
AR R, WLE3~4. B R 750 00 4 Rk R e 75 )
RN IR o
32 AR AR A RS ET B %

KM GUAIAEE ], 5 FAS F AR B i
W T T 520 (5 . 104 204 25, 50F1100uL). 43 %

10.00

HEREAS R A2 AR ) AR 4 ot Y R R FH A [RD A 58 A A it ide
FERARE), iR I ES~6. EISHAR G a3
(0.5mg/mL, BEFE100uL)

B EIS~6m A1, DL ENARVEIE A, 43 R A ]
W PEAS R AR B AR S VT (R AR SRR AR D), R
KEERC, WERT I R I TR 2 57
FEARFUNSULI, PROREERC, WERT A W) T
VTR R LT . B RAR SE I BB AR AR AR A

gE LR, KAEEFIET, SURSEREAARL, XA
K 2 A 4y ) S VR I T A S, AF LRV T
Bio SRFHTBIABVEE R, HERE AR KIS X H i A
(i I (U T Romd . IR, R 56 SR F s A AE
WA, HERRER RN .
33 U BEHORERE AN EERD

AT HE 25 #2015 Rie — R R K OK B R SR AN
TSR B AR E I S R K B 3 CAH T I, DRIV
FEREE, otk BTl R . Bk, &
LA IR R KB & o, B8R KE RS il
WS T2 753 2 X6 2 43 (10 o 285 SR 7 A 5

TBIAEE I or AR = s AR3NRIEAKF
PROK 87 2 Am 1 i VS VR Bt i v, R 40
SR

100.00

80.00
>
= 60.00

40.00 10

9
20.0 r - - : . . . .
0() 10.00 20.00 30.00 40.00 50.00
t/min

0.5mg/mL, #EFE100uL
ElS ALl il ok &
Fig. 5 The chromatography of tested solution

100.00
80.00
>
£ 60.00
40.00
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t/min

10mg/mL, #EFESuL
Ele Atulimimm it &
Fig. 6 The chromatography of tested solution
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331 f&igg

SRR TR IR FE 7K AR HE St VAN (G v 1 £ 1
B, R R R B3R C W RIC WA P TR,
1T AR BE KT BV R AR AL A e P TR R
332 Ri#Hakx

SAIE R R R3ANIRBE KT B AR R K B
bR R O BRI T AR B R R R, 2R

PER R RUF(R2).
333 dapNEsER

B e AR3ANRE KA S,
SR FH X I G 52 T 2 Y L P D A i 2 M 7 R H B
FH oy, SR IEKS.

FHER3 T AL, i BE I A T Bt R i A 2 oy
SERN83%, AR B I IR B (AR i 45 SR 99% ATl

R2 RRERAD LR TR

Tab. 2 Linear regression equation of gentamicin components

H o R Rl /(mg/mL) B SR FERF  EREKE/(mg/mL)  FIREKE/ (mg/mL) AR K/ (mg/mL)
RRERC,, 0.366~5.742 »=1.2712x+7.2749 0.997 4.306~5.742 2.153~3.589 0.366~1.435
RKFRC, 0.399~6.384 =1.3386x+7.2145 0.998 4.788~6.384 2.394~3.990 0.399~1.596
RKFFRC,, 0.243~3.891 y=1.3625x+7.3321 0.999 2.918~3.891 1.459~2.432 0.243~0.973
PRRERC, 0.375~6.006 y=1.3607x+7.2192 0.999 4.505~6.006 2.252~3.754 0.375~1.502

T y RIS EUE, YW AR U E

W3R IR R POR 2 B AR it S rh a4
I (RN R/ %)
Tab. 3 The contents of four components (labeled amount/%) in
the samples calculated by using the standard gentamicin in their
respective concentration ranges

Aoy RO PR RO
IRRFHRC,, 14.5 32.4 31.0
JRREZC, 30.2 28.5 28.3
RRERC,, 19.5 19.3 19.4
PRR#RC, 18.6 18.7 18.8
A 83 99 98

e T - 15 ST AT

98% MMMk . s R z=FBKR, o R E k&
il a0, B ANER, SR C AR
fl, AT A 2H 53 25 SR AR o 1T H Ak B RV FE
S ENT W I SN N e U5 NN o s
SERESLRE, PAFHIREESEHERE N, Bl
HEREARRR, A I T R iF, To P,
3.4 TRKE X VAR B A K A RO

H 1l ROK 85 3= KK A R & 2RIK, £
HUA SN T Ve T RRL ) 9 7 S5 TRt 42 i A I VR 25
PATR o E A S AN AN )9 B2 11 7 2 oK 2 o) HER ot Y A
2.256. 4.513. 9.025. 18.051#136.101ng/mL, ffi}
2 1 3 BBl Ve 5 K 22 H0CE S i (P e T AR . [T 43 )
K e vk FE YU 7K T (9.025~36.10 1ng/mL) () £ 14 5
T UG o B2 8 i K °F-(2.256~9.025ng/mL) ) £k M 5
&, 0 E — i VAT A R R L, AT
ERIK, SR IKA,

AT, SR P R B Y R K S i 2 v AR

4 AR A T TR 510 MR 245 R (bR /%)
Tab.4 Related substance results calculated by linear equation at
different concentration levels (labeled amount/%)

P R

AR s ok Gk
[l - 0.9 0.9 0.9 0.9
IEPNE TS 0.8 0.8 0.8 0.8
HoAth g 4.4 4.0 4.3 4.0

TFEMPEZOKE . B KRR H AL S I & B8 0 %
S, Ui B T 2K B 6T R IR B KN X A SR SN
SERTCRM .
3.5 BILEDR G B A AL Fod Kk AN E SRR
AR BNAR N0 2mol/L = JR 2.1 i (96:4,V/V),
ZE ORI R, HpHIEMR £ £90.9, BIf#R
F i R il e, AR SRR AL O ™ E . i 5 A T
MK, PRKE: R & R R E I T . RH
) — AR G A, AN () BN () 2 53 30 5 4 0 RUA SR ol
BV, 25 82U LR B BN 1) 5038 % 41 7 AV S5 I
M5 25 s o
351 R E X T 4 R R
B REI 8] (L, R K B JE — N A I C
UEE (1) LR B4 1) (8] ML 44.8min BT £ 2237 7min, A H 4
o ARSI I AR R AE W B AR (ERS).
3.5.2 PR B B AL XA KA BUI E B R R
FIRER), Rt RERT [ T, FE S NE B R
UEE () R B S 18] AN29.2min AT F2 4226.4min, AF & PR
KE. NEFZR. RRNPRMEEARKEEYR
RA ] A (FK6).
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Tab.5 The results of component content with different retention time
HEREFF = £ B B 1) /min C &R /% C,&/% Co B R/ % Ci& /% AL R %
1 44.8 29.5 27.3 19.0 17.7 93.4
2 43.1 29.6 27.5 19.1 17.8 94.0
3 42.1 29.6 27.4 19.1 17.8 93.9
4 41.3 29.5 27.5 19.1 17.7 93.8
5 40.6 29.5 27.3 19.0 17.7 93.6
6 39.9 29.6 27.5 19.1 17.9 94.1
7 39.4 29.5 27.3 19.0 17.7 93.5
8 38.6 29.4 27.4 19.0 17.7 93.6
9 37.7 29.6 27.6 19.0 17.8 93.9

FE: ORI (A PR B 2R C W ) £ BT IR [R]
26 /[ LR B IR 1] R AT S i e 46 R

Tab. 6 Related substances with different retention time

B B MEE TIEk RRE HEA
s [F]/min /% £1% Z1% 2R1%
1 29.2 2.1 0.9 0.8 4.7
2 287 2.1 0.9 0.8 4.7
3 282 2.1 0.9 0.8 4.6
4 27.8 2.1 0.9 0.8 4.4
5 274 2.1 0.9 0.8 4.4
6 27.1 2.1 0.9 0.9 4.5
7 26.7 2.1 0.9 0.8 43
8 264 2.1 0.9 0.8 4.4

VE: IR IR E] AN U B 2R I R B I ]

RIS AR, RABEATARRE 2, il
S (R B I ] PR 50 AR 2H 43 R S Jo 3 TG 5
4 g

AR SCAE SLH TN B, ¥ 770 OB AE A [F] 2 5
(R A b A AR FEAN I AH ] B A i v AR
&, HEFESOL, KA Waters 26955, Toia7iIZLN,
1fil K F Waters €2695Wll 7€, f77E B B VA AN . Ji
[Kl y Waters 26955 i I AEAR R Waters 26957y, 5
Ty SR BV RN o T L 1A 2 532 M 9 7510 2850 P 3
B, BRERPKEE 2 A I 7R RS by i 2 %

PR K %5 3R 20 73 VS VDA B2 JEB A0S 2 43 e~ T, B
SR DR OR 5 2 s 1 it YA 2 0 230 R W 1y AR %o 0 1) e M 5%
RIKAR R, HEUTERMFERAES SR AW
iK%, AREE ST BUFE S & .

ohE 25 20 15 Rl A e AR E R P AR R
PR, B 2 KA KpHIE N =M S RET, 5
I AT, AR I OR B R AT A, (H
K BEAT R AEHh 2, €1 g O B IS 1] f 2028 o) 46 4
A A B I 3E TC 5%

H A2 3 T R P A = R s ik

A HPLC-AT4E AL B9, HPLC-ELSDyZ: 121 fij
R AR, AR AT AR E KB, SR
GERSZRNRE . RN, RN TEA M. ATAAL
WA SNSRI 7 AR R R S R R 5
Wi, TGV B R A T A A I 2 1) A TR R, B &2
S 4y 25 AR B A g 2 R R I . B R ko
B AL SR BT I B T s AR RN A B v, R
J . HPLC-ELSDA#:AEM #.. ARRAL, HAFLE
R EBE G5 Y56k i, i hn KR
A IR DL R R AR B . IR RS
B Y, IR Al ) JE ORI A, T B AR
0.22um A EM I IE, KERMMIl-QEB FIK, FFHE
TG FT A 25 O JS 78 o0 P B R RS, e b
Fir NEUREF- 0 2 5 e & . BIRELSD A
WE MK &, H2 HRTHPLC-ELSDZEATS A —Fl
B, A R R RPUE R E
J75. BEE A2 R AN S [ brEEf, kb
LR AL VR T RENG I N TR R A R AR
R E

& F ik
TR, IR, A, S5 B R INER R R SR R R
e R B T AR I 2R 75 i e ar 9% T iR g ST R HENI [T, 25
I3 Hr 4, 2018, 38(9): 1530-1538.
TeBLRS, BROUA, BT Z8 R GHUR AT I #5(ELSD) M. FH A
BT A EE 2G24T, 2007, 25(4): 831-833.
XSEAR, T R FE. 7o RO €5 T A3 Fr0 8 FH 28 o A A e —
R BRI B (ELSD)[J]. 235 i 2k &, 1994, 14(3):
61-63.
TR, AR, FEIAR, S5, 20 R RO /A RO
P ARG W00 2 A DU B AR TR R 1K 5 42 [T 299090 BT 2% &,
1996, 16(6): 414-416.
BORR, TR E, EE . 25905 M]. 28R, Jbnt: AR

(1]

[4]
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AR H R A 394-396. IR ARG []. TP E TR R R E, 2011, 36(10): 775-777.
6] ESLHE, ok, #EF, %, HPLC-ELSDYEMEMMKIK  [11] RAEMH, £ HPLC-ELSDIEI EBRERBT AR 2 1 & & ().
KEZERF ARG DR, FEPIAZEE, 2019, rpE 24 S bR iE, 2007, 8(3): 34-35.
44(5): 558-562. [12] 2R, 28X, 5kiE W, 4. HPLC-ELSDVA I E i B H
[7] HEZRZIZE G b NRILAEZ #1201 548 /i —#) B S B R R PO R RZ (D], o ik &, 2007,
[S]. Ab3T: A PR 2Rz th i, 2015: 1326-1327. 27(2): 212-215.
[8] fUFF, Mk, A5 AT AR A e RO £ 5 I 5 v 5 AR [13] E3, Bk, EWE, %. HPLC-PADVANE h iR K% %
R K+ 2], 29973 2k i, 2009, 29(6): 1025-1026. T A RPR[I. T EBAE 2, 2014, 39(6): 439-446.
[9] EUIE, H1EE), S8, mIRECK R BESHR A R [14] SJBFe, K. SO BT RS 1 - Bk b 22 55 i 4k 5 0
HIHPLCE T[], Hh EHAE R AR, 2001, 26(5): 345-347. JE T R DX K R 2 0 B (7). A A S ST AR,
[10] FE5E, %%, HPLC-ELSDIE BRI KB 3H XA i K ILCA 2006, 34(12): 1763-1766.

RS S A R S S S R S S S S S S S S S S S S S S S S S S R S S S S S S S S S S N N D I I I I

(FEMERRAE) EREE

@ (PEPIAEEREZE) (Chinese Journal of Antibiotics) T 197656, AR IE AN s B3 [F Hi4E 3R A fik
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