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Determination of Magnesium Stearate in Pharmaceutical Preparations Using
Derivatization with 2-Nitrophenylhydrazine and HPLC
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In general, spectrophotometric methods (inductively coupled plasma or atomic absorption spectrophotometry) are
used for the assay of magnesium stearate (Mg—St) . In this study, a new rapid, selective assay method was developed for
Mg-St in pharmaceutical formulations. The method was based on isocratic reverse-phase liquid chromatography using a
mobile phase of acetonitrile-water (80 : 20, v/v) after precolumn derivatization with 2-nitrophenyl hydrazine for sensi-
tive UV detection. Margaric acid was used as an internal standard and the substances were detectable at 230 nm or 400
nm. Using a short (2cm) HPLC column reduced the analytical time to 5 min. Validation of the newly developed
method was performed in accordance with the International Conference on Harmonization guidelines. The linearity
range for Mg—St was 0.00—0.04 mg/ml (as the concentration of injected sample solution) and their correlation factor
was 0.9998. The determination and detection limits for Mg—St were 6 ug and 2 ug, respectively. The proposed method
was successfully applied to the determination of trace amounts of Mg—St in commercially available tablets with a high
recovery percentage, good accuracy, and precision.
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Injection into HPLC

Fig. 1.

Preparation Procedure of Magnesium Stearate from Tablets

Derivatization method is according to Ref. 8 and 9.
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Fig. 2. Validation of Analytical Procedures

(min.)

(a) Blank tablet (Mg—St free), (b) Mg—-St standard solution, (c) Tablet. Mobile phase, acetonitrile-water (80 : 20), flow rate, 1.2 ml/min. Column: Symmetry
C18 (4.6X20 mm, 3.5 um, WATERS), Column temperature: 35°C, Injection volume: 20 ul, Peaks: 1=palmitic acid, 2=margaric acid (I.S.), 3=stearic acid.
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Table 1. Accuracy

Recovery value (%)

Repetition 50% 100% 150%

(0.05 mg) (0.1 mg) (0.15 mg)
1 100.5 94.1 92.5
2 101.1 97.2 98.3
3 96.3 96.7 95.2
Average (%) 99.3 96.0 95.3
S.D. 2.615 1.664 2.902
RSD (%) 2.63 1.73 3.05
Total average (%) 96.9
Total S.D. 2.80
Total RSD (%) 2.89

(a7 ARBUBHRE & LT 1 0.00—0.04
mg/ml, [Mg-St &L T 0.1 mg Oalklt 2 FEIRL 725
BD0—02%ITHY]) THEKRZIIEKRLLZEZ
A, NIVFUEBEOE—VHBHEZATT U VBO
E— 7 A O G EHE & R E DO BIfRIE Table 2 12w
T KD ITHBIFRE 0.999 LA LS SNz, T 5I2E
IR DU D 95% EHEXMIT T0) 2HkrE Z A0
5, AREFIIELEZED BIFRERTH D &AW
Uie. i, MR ROEZRADTHE S N
BEE (0.5—2ug/ml) THSNZEIFENS, @
E(S) LVARADERFRZ (o) 2K,
RS (DL) =3.30/S, E&RT (QL)=104/S
ZRDIZEZ A, Table 2 ITRTEIITHX 2ug &
UCoug &, BREMABRICHET HBRIEHE L CTid+
IsfEERLUTZ.

EINRZHELZEED 3 KA, UKL 3ED
EENSHEE 2 L 7= & 25, Table 1 IT/RL
7ZEIIESNZRSD (%) 1329% Th-o7=. Z
NS OREHT, BHEEFER, RENFEBEREEZ
GATEHEAPREEERIOMBESTETH D Z LB RE
T5E, THZURMETHSD EHML .

X561, MBREICERT 22 AT LEA MR &
L T Mg-St FEHEIRIR O VIR U 6 [{FE AR D F B
PZ2E Uz, F0OkERE% Table 3129, NERE
WEOY — 7 HEICHNTHAT7Y VBEINIVIF
CHBOYE—VEEAEIOLD RSD (%) 1£1.3% T
HO, e, AFTTYUE, NV TF B KRONEE
HEWEOHAMDEEE (Rs) 123.5ETHO,
WTNH BAFRERTH - /2.

PEDGHENDF—2 3 JFERKLD, Mg-St

Table 2. Linearity, Detection Limit (DL) and Quantitation
Limit (QL) of Magnesium Stearate

Range of calibration curve

(for linearity) 0.5 pg/ml—0.04 mg/ml

Correlation coefficient: (r) 0.9998
Slope 79.97
Intercept —0.064

Upper 0.4278

Confidence interval (95%)
of intercept

Lower —0.5559

Range of calibration curve

(for calculation of DL and QL) 0.5 pg/ml—2 pg/ml

o 62.5
S 0.0076
Detection limit (DL) 2 ug
Quantitation limit (QL) 6 ug

Table 3. System Suitability Test

Ratio of Resolution (Rs)  Resolution (Rs)

Repetition peak area Stearate vs. I.S. Palmitate vs. I.S.
1 1.55 3.84 3.56
2 1.57 3.85 3.59
3 1.53 3.84 3.58
4 1.59 3.87 3.60
5 1.57 3.90 3.64
6 1.58 3.90 3.63
Average 1.56 3.86 3.60
S.D. 0.02 0.03 0.03
RSD (%) 1.28 0.78 0.83

BE LA E MR B EZ B THIEMEITHN T 5%
PEOEIXR <, SRR SEEIC R D HE N7z 8
Kz thed & 2 EEH D Mg-St E I A FEET
HBZEEMIFEL .

3. MIREFHBD Mg-St DEE BRIk X
N, —MRICTHEBLTVD 4BFNTDOE, &0 M
DiIRL 3 [EO Mg-St & %17 > =i R % Table 4
R, BHFEDH, M-St DS E (labeled
amount) (ZEMRIL ZHIEMM/T SN, £k, B0
RLU 3 [EHEIETORSD (%) 1% 0.67—2.13% & K
HIstERME SNz

#& A

HPLC iZ & % Mg-St O & K E 47 B3 M1 1 O T ST
ZHMIZ, Mg-St/MHDAT 7Y BRIV I
F 2 DFTULEE 1 e O HPLC §&:fF 2 #at U 7=,
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Table 4. Assay of Magnesium Stearate in Commercially Available Pharmaceutical Preparations
Quantity of magnesium stearate in commercially available pharmaceutical preparations (w/w %)
Repetition
Product A Product P Product N Product C
1 0.86 0.99 1.18 1.86
2 0.86 1.01 1.17 1.94
3 0.87 1.00 1.14 1.89
Average 0.86 1.00 1.16 1.90
S.D. 0.0058 0.0100 0.0208 0.0404
RSD (%) 0.67 1.00 1.79 2.13
(Labeled amount %) (0.84) (0.90) (1.20) (1.95)
ftZ2HEL, 22NPH I2X % UV BRI T D574-D578.

FHEKrRTo. FORE, ATTUY
REINV I F D EEHERD BIFS B2 RS
OO, M E 230 nm 12 B 57 A G R

e B
LhS A
Fif 75 3

B : 0.00—0.04 mg/ml (%€ L 7=k BRiEIHE W Mg
St &L T 0.1 mg Okl FEEL 72856 D 0.0—0.2

BIZHY) TELZOE—VIZRIFBEREZRL
e £z, BHRT 2ug, ©ERFIT 6ug TH
o7z, IHIT3KETORINEKRIZKZHMHITHEZ
RSD (%) 732.9% Th VD, fhpknr & Mg mNEE
9 5 HAITO Mg—St HIEE D HEE L TOZ4 M
MIRAE T E /2.

¥z, RSN TV DA D Mg-St 571 2 A&
FBIZXDITo7&EZA, LHFEEL TREHINTY
HAEERIL 72 RAFIREREZ 1525 2 &M TE .
Ko T, REFEFH D Mg-St D, §¢iZ Mg 2R
ETBHRICBNT, mERMESEE U TER
FIFI ARG D W HIETdh S SRl L 7.
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