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Spectrophotometric determination of lysozyme chloride in
pharmaceutical preparations
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A spectrophotometric method for the determination of lysozyme chloride was estab-
lished by using the o-sulfophenylfluorone (SPF)-titanium(IV) complex. This method
can be used to determine about 10~200 pg/10 ml lysozyme chloride, and is about 2-times
more sensitive than the Japanese Standards of Pharmaceutical Ingredients method. This
was applied to assays of lysozyme chloride in pharmaceutical preparations(tablet, gra-
nule, syrup, drysyrup, capsule and cold medicine). The analytical results and recoveries
were satisfactory. The proposed method should be useful for the determination of va-
rious enzymes, such as a-amylase, cytochrome ¢ and hyaluronidase.

Keywords : lysozyme chloride determination by spectrophotometry; in pharmaceutical

preparations; o-sulfophenylfluorone-titanium(IV) complex.

1 &

EELPERLILEY 7T (VD) -Yadao— Ly
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s BRUAOEL) V' F— 4%, HARIE U THEE
WA TRUERCI S (BEE) RehfcA (KR WKH
Wz LicERash, NREE, RBE, ARESEC
LIEKHASNTVS., UL, BEEBIATHSE
L)V F—ADOAFEI VD REIE, BB Micrococcus
luteus 1W2V) V' F— L% —ERBRIGSE, BEIKESB
BEOBDEBRNEORDSE UTCRETHDT, BIEES
B OEOE L2 L 2L, XEAEYMHOTHZ%
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2.1 HERUER
B/ VF— LBIKR: Sigma OB VF— 4
(EC 3.2.1.17, Grade VI chicken egg white) 20 mg % 7K
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IR L, 100ml & U7z, BKRIBBEEELR. 20
AWV BER L Sigma MK OFTH T4 TAZEHOLED
ZAER U,

0-ANKT = =7 A a Y (SPF) WK : XHRECHEH O
HEDTABR UK SPF 2 X 5 ) — )VICER L, 1.0X
107°M B E LTRVLE.

F 5 v (V) B * ¥ SLFROR TR A
#¥% (1000 ppm) %, 0.1 M EBETHBEFRL, 1.0X
10 M BRE LTHWT.

REVEERAE®R: KU = v F¥ K90 (PVP)
25g ROR)ZF LY I) A= -p/ = V7 2=
I— 7 ) (Triton N-101) 1.25g % 80 ml D/KITHN %,
mem»<3AL, 2 UTHEMRLUIZE, 28 100 ml O
BRE L.

BREW: 005M 7 L VFE-005M 7 T VS b Y
LBEW (pH2.4) 2FMUK. ZoMoREE, WK
sz Zz0E AW, X, KERTIEA 4 v 5THK
ROBHEEAY /) —VERAVT.

SFEHEEET: BINANRY PR OBRHEDRIE I B
UV-160 BUS5HNBENAEE TER 10 mm OHEH IV
3 LARAR

pH X — % —: ¥4 F-22 BIEE N 7 A%k pH X —
y—EERL .

2.2 ERRE

10ml DA RA7F AT 1.0X107°M Ti(IV) ¥ 0.5
mi, SEFBE® 20ml, 0.06M 7 = VEEEH K (pH
2.4) 20ml BT 1.0X107*M SPF # 0.5ml Z/0%, X
NTIEIT 10~200 pg DIF(LY VF—LE2ETBHREMEL,
Keeg 1oml & U, RBEE K. BlicHEEICLE
U T SPF-Ti(IV) ¥ & iz 70°C T 30 SN, 5
SRAG UK, LYV F—A-SPF-Ti(IV) D
590 nm TORNE %= HFEEHARBRME 2 HRICBEEL, &
Hip UOER L CTEIEERL VBN VF-L8%2K
DB,

3 BRIEX

3e1 RISHRDBFE ERINZANXYT ML

ZELVHEBLL SHOBR-SBHEERE, T2bb
rofuo—puvLy F-%Y 752 (VD) &Y (PR-Mo
%), €arya-nvaA4x Ly b= T T V(VI)
B2 (PV-Mo ), 34,56-7 hF7uubLfv-%)
757 (VD) %Y (TCG-Mo ¥), SPF-77 5 ¥ (VI) &Y
(SPF-U ¥), 3,4,56-7 F5700-2- AINKFI 7 x
Zv7ntuav-< v Ay (1) %Y (TCCPF-Mn ),
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Table 1 Comparison of response of lysozyme chlor-
ide to the dye-metal ion complex de-

veloped by us

dye-metal ion Absorbance

complex at Anm(max) ref.
PR-Mo 0.156 600 1)
PV-Mo 0.169 675 2)
TCG-Mo 0.212 640 3)
SPF-U 0.125 540 4)
TCCPF-Mn 0.414 585 5)
CAB-Be 0.534 635 6)
PV-Sn 0.343 645 7)
SPF-Ti 0.595 590 8)

Lysozyme chloride taken: 100 ug; Reference: each
dye-metal ion complex solution

2.0

Absorbance

760

Wavelength/nm

Fig. 1 Absorption spectra obtained under the stan-
dard procedure (2-2)

Lysozyme chloride taken: 100 pg; Curve 1: SPF-
Ti(IV)-lysozyme chloride against water; Curve 2:
SPF-Ti(IV) against water; Curve 3: curve 1 minus
curve 2

sas7Xa—)v B-XY Yy ual) &Y (CAB-Be
B), YuhrsFa— A4 F Ly k-2 (V) &
(PV-Sn ) R U SPF-F 7 v (IV) B &Y (SPF-Ti
B) KBUse FB7T VT I VvEBRBORBEREFTT
IhHrBaR-EBEERIENL) VF - 2ADKIEM % g
BE U7, 2 D#ER%E Table 1 IIR$ A5, SPF-Ti(IV)
SERRIE, MBRIGHHET, BIEBBIPPRORA
BHBHHEDOD, RIS, (1) EERESRLBL,

() EEEHBEHsN SV, G)REDHEOKES DV
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Betfram L W, 7, R, BH BEhORL) VF - AORKKE TR 1005

ENHAETE S, REDRARERLT, UTOENY Table 2 Effect of foreign substances on assay of
VF— A OEBHEOBFITIE SPF-TI(IV) 8k % AL lysozyme chloride
% &IT LTz, Fig. 1 ICi{LY) V' F— 4-SPF-Ti(IV) Substance Added/ Absorbance Recovery,
— 0,
W, SPF-Ti(IV) MR UOTEDEANRY MVERT. ug  at590nm %
Fe(III), alum 5.6X10 0.595 100.0
5 X 10 0.595 100.0
3.2 FREAOHREH Cu(II), sulfate 6.4
0 — B ABEAMI VT, W Ca(II), chloride 4.0X102 0595 100.0
WAL VT - AERRICBY - ’ NaCl 58X10° 0595 100.0
MOEXELEHRE, FEEERHOBELZzORE, K,SO4 1.7X10*  0.595 100.0
SPF XU, Ti(IV) MERURIGKMZ & 2@HRELre KNOs 1.0X 102 0.595 100.0
4 ' ay s roa < BIf 34-8) = Oxalic acid 1.8X10 0.578 97.1
faR, BHEOREEMHART SO TR PEER  Glycose 1.8X10*  0.595 100.0
HEETRE>1OT, KLYV F—LEBIELT  Glycine 7.5%X10°  0.595 100.0
g, 22 UBMOTEBBIERITS &I U, X, SPF T Caffeine 1.9><10‘3‘ 0.595 100.0
. . - ic aci X10 0.595 100.0
> DITI R X4V FURESR, T4D Ascorbic acid 8.8
Rrcz ﬁﬂﬂ%m?ﬁ? ¥ + * R Thiamine 1.7X10°  0.595 100.0
BEHYFNTNFT Y, AFNVTIFay, ¢-hIVEKRF Pyridoxine 85%10%  0.595 100.0
VT ZNTNATY, pANVKRFY T 2N T NF O Diphenhydramine 1.3Xx10° 0.614 103.2
v, Nz uINNAT Y, -7 UU T VT AT Phenylpropanolamine 7.6X 10 0.595 100.0
’ Acetaminophen 1.5X10°  0.595 100.0

vV, e-= b7z VI NFTY, m-T7NVFOTT
ovtav, F7FLVITINFOA YR T 2NV TEF T L Hloride: 100 TiIV): 5.0 0=5 M
N s I N . ; ysozyme chloride: ug; Ti : 5. ;
YERVTSEFTIRR LI E LS, FFHIALK SPF: 5.0 X 10 5 M; Surfactant: 2.0 ml/10 ml; pH:
vEEHT S SPF iR bERETH 5 1. 2.4; Reference: SPF-Ti(IV) solution

Ephedrine 8.3X10%>  0.595 100.0

Table 3 Determination of lysozyme chloride in pharmaceutical preparations

Content/mg™®
Samplca) - . RSD, ¢ Recovery, 99
Norminal Present Other® % %
amount method method
Tablet A 10 10.5 10.8 0.81 98.5
B 30 31.6 33.3 0.66 99.2
C 30 29.8 30.5 0.60 100.5
D 50 53.4 52.3 0.68 102.2
E 90 88.7 91.0 0.69 101.8
Granule A 50 51.5 -0 0.72 101.0
B 100 104.6 106.5 0.67 99.8
C 200 210.0 —0 0.59 102.0
D 300 295.4 —0 0.63 100.1
Syrup A 5 4.92 5.32 0.83 101.2
Dry syrup A 30 29.6 28.7 0.76 98.6
B 100 107.4 —0 0.70 100.8
Capsule A 90 96.5 94.9 0.67 101.3
Cold medicine 6.67 6.48 —0 1.04 100.4

a) An aliquot of samples(except syrup) was ground in a mortar to fine powder; the powder, exactly weighed, was
dissolved in water by means of shaking, the solution was filtered, and then the drug content was determined by the
standard procedure. b) Drug content, mg per 1 tablet, granule, dry syrup, capsule and cold medicine (tablet) or
mg per 1ml syrup. ¢) Mean of 5 determinations. d) Lysozyme chloride taken: 50 ug. €) ref. 11). f) undetermined.
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3+3 BREROMER

2:2 DEBBIEILHE- T, |L) VF— 20HBER%E
ER U7 & 25, 10~200ug DIRIL) V' F— L BEEH

BIcB\WCRIFLEREZS .. RNEECB Y BIRL) YV
F— LAEBROBEIAERE (BXRERHFIMEERBSS
BAg) o2 L EERL, BUELDHENSEERZE
(RSD) |1 V' F— L 100ug (n=6) T 0.63% &
HEECLBOTEN TV S.

34 HEDHEHOXE

REBEICB T 2 HEFWHEORE R, L) VF— 24
100pug ZHWVWTHKRELIZEC A, ZEBDY 29BRD
IJ7x2ve RIIVTENFhDbILICA, EORES
T BHH, FoM, BILY)VF—-LEEEINARTNT
ZANEVEE, FTIYV, CURFYY, #7247,
T NT3I/) T2y, 72270/ ) VT 3IVviEE
DEYOEBIIEIEAERNIE2THI. ER%
Table 2 ICERY L 7z,

35 HHFIPDIEY JF—LOYF
KEBEZTRSEHNE &H, »RF, Yoy 7
#, F34vay7H, »T7EVE, EEREEK) b0
L) VF— ADWITIEA LI E 23, Table 3 KRS
N5 &I, FILBEBEZITOE S THEPNFREXEIFT
98~102% %KL, fih (ABEDOWRRE) &DOAHE
By &< —HUk. X, KEE, “ﬁ&ﬁﬁm?%@m
BEABERPOELL) VF - 205 b EFAREE
§ﬂ¢®ﬁﬁU/%—A@%@Tm@EKEﬁﬁﬁ£&
LTHAFIETE 52801,

36 FOMOBERRANDEHDKRE

Bb) VF—slSMCiEABIA TN S 1l BEOE
RHEFNORKIHEIZ DWW THRET U Tz, 2 DR % Table 4
WWRY., SBERICEORIGEICLEZOERS 25, 8
BIZZ Do TFEICHENRT, EEET I VBOYY Y, T
)vﬂ?* YEHBZNEE, BEVBOEWHERNIB LN

. AREEBY IBROERME & BREE S OB
om'cAfﬁﬁd?éz\%i%ém KFEEEL) VF—
LRI LD ETHEERERUAOSHTIEE UTIR EA
TELIENRRINS.

1997 £ 3 A, BAREZS
B 117 2TBOTHRE
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Table 4 Response of various enzymes to the SPF-

Ti(IV) complex

a) Absorbance o/ b)
Enzyme at 590 nm %

Lysozyme chloride 0.595 100.0
a-Amylase 0.405 68.1
a-Chymotrypsin 0.320 53.8
Cytochrome ¢ 0.963 161.8
Hyaluronidase 0.465 78.2
Kallidinogenase 0.003 0.5
Papain 0.017 2.9
Pepsin 0.036 6.1
Protease 0.237 39.8
Thrombin 0.004 0.7
Trypsin 0.318 53.4
Urokinase 0.250 42.0

a) Enzyme taken:

100 ug/10 ml (uncorrected), b)

Percent with respect to lysozyme chloride

1)
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Beam X Wk, & NE, BH: WARORE) VT - A0BEHETER 1007

= g

0 ANKT 2= N7 AU Y-F5 V(IV) kL ORERIGZAV AR VF— L 0OHE, &
CTEREZBICETRBEABERE L. 590nm TOBRNKEL2BIET 2 EEBRIEICH I 5BV E LD
WEHERZE L 0.63% (100 g, n=6) TH-o7z. |IL) VF—LLBEAINRPTVEY F*Y v, F7
IV, 7anTe=S3Iv, A7 x4y, TEMNT IV 72V E0EYORFEOLEIIEAL Y
St REZEHREE (BEH, »RH, Yav 7H, HT7eVA, EEREELE) o) VF—
LIS U E 25, ENERITIZIE 98~102% 2R U, ATBEOHURELEDOAIHBRES K <—
Ut X, a-T3I5—¥, M) TV v, Frhru—is cnEtoBEROEBICLHAMATES L
BRI,
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