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The internal standard methods are known to compensate for the errors from sample preparation and injection into
an analytical instrument. However, recent HPLC apparatuses have injectors of excellent repeatability and it is dubious
whether the cancellation of injection error can lead to substantial improvement in the precision of analysis. This paper
answers the above question experimentally and theoretically. The HPLC analysis of butylscopolamine bromide is taken
as an example. The relative standard deviations (RSD) of measurements in the internal standard method and absolute
calibration curve method are compared and the advantages of these methods are discussed. The measurement RSD is
shown to be well estimated by the (function of mutual information) (FUMI) theory without repeating measurements.
This report also demonstrates simple equations for calculating the measurement RSD at an arbitrary concentration of
analyte and for selecting the better method between the internal standard method and absolute calibration curve method

under specific experimental conditions.
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Fig. 1. Chromatograms of Butylscopolamine Bromide with Internal Standard of Different Concentrations

The concentration of butylscopolamine bromide is 0.552 mg/1 for A and B. That of the internal standard is 5.33 mg/1 for A and 0.107 mg/1 for B.
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Fig. 2. Precision Plots for Internal Standard Method and Absolute Calibration Curve Method in HPLC Analysis of Butylscopola-

mine Bromide

o and --- : RSD estimates for internal standard method. ® and —: RSD estimates for absolute calibration curve method. o and @ : RSD estimates by repeated
measurements (n==8 or 7). --- and —: theoretical RSD estimates by the FUMI theory. Left side (A, B and C) : peak height measurement, right side (A", B"and C’):
whole area measurement. A and A”: internal standard of high concentration (5.33 mg/1), B and B”: internal standard of middle concentration (0.267 mg/1), C and

C’: internal standard of low concentration (0.107 mg/1).

TN K 2 NEEHEY)E OHIE fE D RSD 235, EAED
RSD K O /hEFiud, WIEEERZEHTHS. L
ML, ABFE (Fig. 2) TiX, EITLEZTXRTOHE
B CINEEHEE DY T W EE D MR NE S
Nz, £IZ T, AEEEEDEZELZHELE (Eq.
8) ZLUFRTERT S,

Equation 8 D ZIHIZRKD L S ITRES.
(FEAE® RSD) : #1345 0.3%RSD TdH % 73,
Ay ayflE #BORLEERENS b3in5,

(I HT R S D F B2 D RSD) : iR EARIE T O
BORLUERNSRKRESDD, BEBENICHHETE S,
(/A XK 2 NEEHIEfE D RSD) @ FUMI H i



Vol. 123 (2003)

(EPEIE MAY2000) T:RE 5.

10%RSD I3 IUPAC DEE FRDOEETH %
I T, FAMBRENI10%RSD OEEEERT S,
ZO&EBTHZIZOY NI I AP ONELEDE D
Y — 7 % FUMI B TR T E, /1 XI2kb
NEEHIE D RSD 233 6515, FlAIE, @ RSD
21%E9T5. HADRSDIZ/INS WO TEMET S
&, Eq. 8 ®EWNZ 100, Hilid1 &7x0, NEHE
FEOBAMEIIIEZE > Tn b,

NEZHEE & T RN IZ & A ER U BB &2 R T
ZENHREMHETH 2D, —RICTHBBREN 1%
RSD DL ETH 2 EBRTIE, WEAEDLZMES ZERN
HhHEEZD., bBEAA, /A XICXDHEMED
RSD (Eq. 8 ®A3) 7%, #HEd RSD (Eq. 8 DX
) Xohir/hE<ksE5iZ, FUMI EifHaxS
LT, WEEYEOREZEDDLENDS.

I ZETITRABERAEZ MG U0, KRISHIER
Z%Z#m LU %. HPLC OHEIERZEN 10%RSD < 51
DIREY > 7V TIE, NEEEEIZEIEN TIE R0,
Equation 8 70 5, WEEHEEIHE R ERIEL D E
FMThH-o7/=ELTH, WNIEHEED RSD I Eq. 2 7
SHET D, /A1 XK DNERIEMD RSD % 10
%&ETDHE, Eq. 2 04UE 1HIT (HidsmE
DE—INNKBEKRELTH) ETHDHDT, Kl
D RSD1Z 10% LA EiZ72%. IUPAC OE &5 D
HIEIIRSD N 10% LA FTH B0 5, T ONEREEL
BERSMTE L QIRBRENKRETED LN 2.

BEONEEYEOLERIKEZ S Z & b Bk
T, EORERNS, NEENEOREZK TS
&, WEHEZEDORSDIFKEL< /S (HELHC O
T, FHRTEX2EARSD T, NEUEYE O 5K
EERDDZENMETH D, HHMNEOTHERK
EEICBTDHEMD RSD A3 2%, WL D
KNTEZ5RSD N 3% DG ZEET %, Equation
280 32-22=(/5)2L20, JA XITKDNEH
EMED RSD 78,/5 £755 K D IR EENRALIEE T
b5, ZOREIROANSRKRDENS @

( JA I B )
ARSI E 6 D RSD

:(/4?K&éW%ﬂﬁ@@SD)
PRI

(Eq.9)
ETHEmLELDIC, AUOHF (VA XITLD

NAZHIE B D SD) 1%, MAY2000 12X D, WNIED
F—rhoE#ESeNS. ElE/5EL, REM
T, NERIEENRES. RERZF-T, 20
HIEMEICKHN T 2EZ IR TIUX, kDT
WD NEEHEYE D RIKEETH 5.

MoxH R ERRIE (Bq. 7) &R D &, NERELEO
RSD (Eq.2) WM EFEAICKDREZZT LR
ROVIZ, WIEEDED )1 XX 2WEEHREEE
L. TORED, /A RTXDNEHEYE D RSD
INEWHMZIDHED RSDIZ/MS W, 2k,
T IVITINZ 2 NEEHEE DRI S W H NG RIT
HBHTEERLTNS, EEIZITHARYE &
C<B6VDOE—7I2/85 LD ICNEEYE D&%k
ETHIENEN, T, BITORS S, o
AT =)V EOHBENEZ LGNS, INSDOEHEN
Wiz I NAUL, FBEOSED S IENEEDE OREX
mWHNREN,

1ul @ HPLC (E A CHMRFER BITo 2. T2/
U, 10 f5BWEKREHHALZ., LhLl, TOME
V10 ul DFEH (GLEM A-C) EIFFERUTH o 72
LUFEADOKEES TRIZENT ENDN5.

] A

AL DRI E LT,
® [l /= HPLC Oy AR EIEE <, EAREZM
BT H5HMTHNEEYEZMHE > TH, SiEERm
EUZw;

o NEEEYMEDOE — 7N /hNa s, NEEEED
RSD 73, X9 2 # i Em#RiE D RSD K D K&
BHEZENDHD

NS N7z, R OKERmIE, NEEYE 2 HEDE
Al GARORE) ITNA S DIIEKRNLN T & &R
LTwa,

FUMI #G a2 H Wb &, HOERLUHERLIT,
HPLC IZ8BF 2 NEEHEVED RSD Z2HEE TE 5.
Equation 8 I X U, WEEHETE S ERIED D
LETHEDEWHERRIIENTES. £z, ER
SEOBTICHR D EEZENS.

HEE OAWER, AEESbEa - P A1IICX
BEMREEO—BREL TiTbN /.



No.

355

1)

2)

3)

4)

5)

6)

REFERENCES

Hayashi Y., Matsuda R., ‘“HPLC no Bunseki
Seido (Precision of HPLC Analysis),”
Hayashi Pure Chemical, Osaka, 1999.

Ingle J. D. Jr., Crouch S. R., ““‘Spectrochemi-
cal Analysis,”’ Prentice-Hall, Inc., New Jer-
sey, 1988.

Grushka E., Zamir 1., Chemical Analysis, 98,
529-561 (1989).

Hayashi Y., Matsuda R., Anal. Chem., 66,
2874-2881 (1994).

Haefelfinger P., Anal. Chim. Acta, 218, 73-81
(1981).

Smit H. C., Walg H. L., Chromatographia, 9,

7)

8)

9)

10)

11)

12)

483-489 (1976) .

Barth H., Dallmeier E., Courtois G., Keller H.
E., Karger B. L., J. Chromatogr., 83, 289-311
(1973).

Huber J. F. K., Hulsman J. A. R. J., Meijers
C. A. M., J. Chromatogr., 62, 79-91 (1971).
Snyder L. R., van der Wal Sj., Anal. Chem.,
53, 877-884 (1981).

Altria K. D., Bestford J., J. Capillary. Elec-
trophor., 3, 13-23 (1996) .

Halasz 1., Vogtel P., J. Chromatogr., 142, 241
-259 (1977).

Hayashi Y., Matsuda R., Anal. Sci., 11, 389—
400 (1995).



