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Abstract: Penicillin sodium is a commonly used clinical antibiotic. It is noted that the dry powder is stable, but in water
solution it is very unstable. It is easily decomposed and destructed by acid, alkali, alcohol, oxidative agent, metal ion.
Thus, to ensure the efficiency of penicillin solution, it is clinically required to prepare it just before use. In some cases,
it is necessary to timely detect the concentration changing. There are many methods to check the content of the penicil-
lin solution, such as, the iodometric method, pH fixed titration, spectrophotometric method, HPLC method, and optical
method. In the literature a linear relationship between optical rotation and concentration at lower concentration of 1.0
mg/ml - 10.0 mg/ml has previously been reported. In this paper, we investigated content determination of penicillin at
higher concentrations based on polarimetric method, and studied the role of the influencing factors. The experimental
results showed that penicillin solution at 10.0 mg/ml - 30.0 mg/ml high concentration also show a good linear relation-
ship, the linear equation is 'y = 0.2903x + 0.1712, the correlation coefficient » = 0.9993. In contrast with the Pharmaco-
poeia of iodine quantity method, optical method is simpler, more rapid, more accurate, more reliable, and it can save
experimental materials. Moreover, to a certain extent, it can eliminate the influence of other factors. It is a very suitable
method for general medical institutes to rapidly detect the content of penicillin solution.
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FE(C): D: #IK (1 =589.3 nm): C: VWK,
Lg/ml b L: BERERIKEE, LLdm Nf,
W5 P T ' EE 5 0 I i RS VIR B R
KRE IR BT CIRM K SO R M S R R A
Ko PR, W HIRIGHE [o), RERYA I EH .
OGIE. BERERIE R, RS T AR
N 1g/ml. BEFVE KN 1 dm B R e . 14
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3. KB FEMER
3.1, HEIRAYECHI B et B X R B 2 Y 42 1

3.1.1. R ECH

Sy HAEERRE 059, 0759, 19. 1.25g. 159
HHERMETR, HABKERE, B 50 ml 5 E
L, IFHZAMRKER, s s & IR R 7
%14 10 mg/ml. 15 mg/ml. 20 mg/ml. 25 mg/ml. 30
mg/ml.

3.1.2. HESEBERT IR E L RILEH
Sy I ERSE 10.0 mg/ml. 15.0 mg/ml, 20.0
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mg/ml. 25.0 mg/ml. 30.0 mg/ml 3 & ZWE R =X,
WA CFIE . SLIREs R ILE 1.

THOTE G P X6 I 3 1 [l ) b 282, (19 7 R K o = 0.
2903¢ + 0.1712.

3.2 BEMXE

3.2.1. BHEIXHELE KR M
TR, Bk EE N 5.0 mg/ml 1 15.0

mg/ml [ 7 55 2% VA ST T 6 e e P 5 i ) e Mk s

B3G5 L L2 2 RIS 3),

3.2.2. REXHEXERIFIT
[FEFREAEARTEL, 43 B0 B2 5.0 mg/ml 1 10.0

mg/ml 175 57 2 VA VAT X6 e e P B ) ) e

RGPS 45 B 4 A 5).

Table 1. The optical rotation data of penicillin at different concen-
trations

® 1 FEREBSERNIELE

WE(mg/ml)  10.0 15.0 20.0 25.0 30.0

FERRE(E)  3.002 4.643 5.993 7.340 8.912

Table 2. The time dependence of penicillin injection optical rota-
tion (5.0 mg/ml concentration)

* 2. BERIESEEERITEZELFRE 5.0 mg/ml)

[FIRE A (h) 0 1 2 3 4 5 6

et 1475 1475 1475 1472 1470 1453 1.436

Table 3. The time dependence of penicillin injection optical rota-
tion (15.0 mg/ml concentration)

* 3. BEERITHAIELERMEEZLERE 15.0 mg/ml)

[apERfEI(h) 0 1 2 3 4 5 6

et 4643 4640 4640 4619 4594 4569 4549

Table 4. The time dependence of penicillin injection optical rota-
tion (concentration: 5.0 mg/ml)

F 4. BEFIHAGCERBREELRE 5.0 mg/ml)

IE(C) 20 30 40 50 60

TENRE 1.475 1.465 1.455 1.440 1.425

Table 5. The time dependence of penicillin injection optical rota-
tion (concentration: 10.0 mg/ml)

£5 BERIHFERAEMEEENXERE 10.0 mg/ml)

IREE(C) 20 30 40 50 60

e RE 3.002 2.982 2.951 2.917 2.878
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3.3. EREIRIE

S EERFRIRE N 10 mg/ml. 15 mg/ml. 20
mg/ml. 25 mg/ml. 30 mg/ml, %5256 777200 & H et
&, RN FE ¢ = 00.2949¢ + 0.0934, Al 15 2 [q]
g 45 5k B L2 ).

3.4. &Rt

1) B 1 R, HEREMRAE 10.0 mg/ml~30.0
mg/ml JKEEVE A 2 REFIERIER R, Ui A LR A
HHRNXMETCRINEEE RN EE.

2) XFHek 2 F1k 3 KI, H 5 2 I LT JE A 8] Y
(3 /NI )RR HEACLF , A BEAE I R] A HERS , AN [a]
B R AR, XRRTEHERAGEE

Table 6. The results of recovery test

< 6. B
ErRe] SN & (mg/ml) 458 (mg/ml) [ 2 (%)
1 10 9.863 98.63
2 15 15.428 102.85
3 20 20.005 100.03
4 25 24573 98.29
5 30 29.904 99.68

SR Ay 99.896%, RSD 4 1.8% (1 = 5).

1% L y = 0.2903x + 0.1712 8.912
s F R2 = 0.9987
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Figure 1. The optical rotation of penicillin solution for regression
curve of concentrations
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4, #hig

SIS REFH, FOLEAMOEH TIRIREEEER
()2 & 5E , [FIFEIE FH T 10.0 mg/mI~30.0 mg/ml &g
EHHERASENE. RIS, mikEHTERER
(A% 58 MEBUIR IR BEVA WA PR AK, R URAE & B8
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