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Quantitative Analysis by Derivative Spectrophotometry ()

——Simulaneous quantitation of pyridoxine-HCl and nicotinamide in mixture

by ultraviolet derivative spectrophotometry——

Man Ki Park, Yung Hyun Cho, Jung Hwan Cho
College of Pharmacy, Seoul National University, Seoul 151, Korea

Abstract—Authors developed the computer application program (language: APPLE SOFT BASIC)
for derivative spectrophotometry. By means of this program, derivative of spectral absorbance with
respect to wavelength is recorded versus wavelength. To try this program in connection with
spectrophotometer system, the authors have done the simultaneous quantitation of pyridoxine - HCl
and nicotinamide in the mixture, and the result was compared with that of absorbance method.
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romeAle] UV-4050% Abg3lg o, HFE =
u] = APPLEA}2] APPLE ][ plus personal com-
puters A&3tg el o] 5 Alolg] dlolEg A=
£ RS-232C interface cardE o] &3}4 ).

#H -'-IE.{ “EJEHOI e P

g AHEYRZS = RE[—v]E 298 &
A= Weol= I3 W 29 (wavelength modula-

tion), v] % 3] 2% (electronic differentiation), <=

% w) -9 (digital, numerical differentiation) =
o] glze] @41, A B FF FEA 9 AA
A T = AEIGY 1EZA Aoly AR 3§
29 FAS He 2 Fn, old wEl &
ol Ak FAl, AR uE, dodAE dHolEy
44, dl & 5o noised) HEA S =
JLIST 7500,7800

7300 REM DERIVATIVE SPECTRA

7510 IF PEEK (777) =L + L3 # 10 THEN 7700

7520 IF LI = &6 THEN 7540

7930 DE = NiL) / 2@} - L1(L)) # 10:A= - .5:B=0
sC = .5: BOTO 7530

7540 DE = NIL) # N(L) / (d2(L) ~ L1y #= Q2 - L
1wn) *10:A=1:B= -2C=1

7590 VTAB 22: PRINT SPC( 40): VTAB 22: HTAB 13: FLASH
: PRINT " DERIVATIZING ": NORMAL

7560 FOR I =2 TO N{L) - I.VZ(I,O) INT ((A # V(I
-4, +B# VILL +C# V(I +1,1)) #DE+.
5): NEXT IaVi(1,00 = Vi(2,00 s VLIN(L) ;00 = VILUNIL)
- 1,0

7570 IFL3I< >S5S ADL3I< > 6 THEN RETURN

750 PKE 777,L + L3 # 10

7700 IF PEEK (771) =L + L3 * 10 THEN GOSUB 3500: CALL
- 676: RETURN

7710 IF L3 = 5 THEN MN$ = "FIRST DERIVATIVE VALUE"

7720 IF L2 = 6 THEN MN$ = "SECIND DERIVATIVE VALLE"

7730 GOSUB 7000

7740 ST = INT (L1 - LI{L)) / SRIL) # 3 + 1):EN = N(
L) - INT (L2 ~12) / SR(L) # 3)=xT =260/
EN - §T)

T790 FOR I = ST TOEN:Xf =19 + XT % ([ - ST):¥Y1 =8B
7 - VL(I,0) + .08 / DX

7760 IF Y1 (O THEN YL =0

7770 IF Y1 > 174 THEN YL = 174

7780 IF Xi = 19 THEN HPLOT X, Vi

7730 HPLOT TO Xi,¥i: MEXT ¢ Pﬂ(E 771,L + L3 % 101 IF
LI3I=20RL3 =8 THEN ETUN

7800 POKE 770,0: CHL - &7Ly TETAH

Scheme I-The derivative spectrum ecalculation and

plotting routine.
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JLIST 80008530

8000 REM SMOOTHING

8010 VTAB 22: PRINT “SMOOTHING: {5), (7), (9) POINTS
: "3: BET A$: PRINT As:L4 = ( ASC (A$) - 51) / 2:
IFLACIORLE >IORLAC > INT (L4) THEN FRINT
BL$: (GOTO 8010

8020 VTAB 22: PRINT SPC{ 40): FLASH : VTAB 22: HTAB
12: PRINT " DATA SMOOTHING “: NORMAL

8030 ON L4 6OTD 8100,8200,8300

8100 N = N(L) -~ 2: FOR I =3 T0O N:§ = 17 # VKL, L) +
12 # (VD - 1,00 + V(T + 1,0)) - 3 (VLT - 2,
L)+ V(T + 2,0)):VEUEL,0) = 8§ / 35: NEXT I: GOTD
8300

B200 :N=N(L) -3: FOR I =4 TON:S = 7 # Vil{],L) +
% (VAL - 1,10 + VI + 1,0)) +3 # (VLI - 2,L
)+ VAL + 2,0)) - 2 % (VKT - 3,L) + VA(L + 3,L)
VeVECE,0) = § / 21 NEXT [: GOTO BS0O

B300 N = MWL) - 4: FOR 1 =3 TO NS = 59 * Vil(I,L} +
54 % (VL(I - §,0) + VE(T + §,L)) +39 % (Vil(I - 2
JLY + VICD + 2,000 + 14 % (VAT = 3,L) + VE(T +3
L) =20 LT - 4,00 + VAT + 4,L0):VE(L,0) =
S/ 231 NEXT I

8500 FOR I = L4 + 2 7O NaVI(I,L) = VI(L,0) 2 NEXT

8510 POKE 770,0: POKE 771,0: FOKE 777,0: VTAB 22: PRINT

* PLOT SMOOTHED SPECTRUM (Y/N)? “;: GET A$: PRINT
Ms: IF A$ = "Y' THEN B0TD 6500
8320 IF A$ < > "N* THEN PRINT BL$: 60OTO 8510

8530 RETURN

Scheme II-The data smoothing routine.
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Scheme I1II-The architecture of the derivative spectrophotometry computer program.
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Table I-Calibration curve equation parameters

a b r

pyridoxin HCl  Ags 0.0054 —0.0156 0.99611
Ass 0.0409 —0.0044 0.99976
4A /2500 0.0246 0.0093 0.99965

nicotinamide Agse 0. 0390 0.0107 0.99961
Agsg 0.0012 0.0063 0.99721
4A /42550 0.0142 0.0057 0.99885

A. tverlay plotting of absorbance spectra, . .
* a : slope b : intercept

r : correlation coefficient

Agsg © absorbance at 259nm

Asgg © absorbance at 288nm

AA /3300 ¢ derivative value at 300nm
AA/d2gs0 ¢ derivative value at 250nm
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Table II-Determination of pyridoxine-HCI in the mixture.

Added amount(ug/ml) Found amount(xg/ml)

by absorbance by 1st derivative
nicotinamide pyridoxine recovery(%) recovery (%)
30 10 10.21 102.1 10.28 102.8
50 10 10. 43 104. 3 10. 23 102. 3
100 10 11.18 111.8 10. 34 103. 4
200 10 11.67 116.7 10. 48 104. 8
250 10 12.26 122.6 10. 69 106.9
(p<0. 05) 111.5F11.8 104.0+2.5
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Table III-Determination of nicotinamide in the mixture.

Added amount(ug/ml) o

by absorbance

Found amount(ug/ml)

by 1st derivative

pyridoxine nicotinamide recovery(%) recovery (%)

20 30 29. 40 98.0 30.09 100.3

10 30 29.35 97.8 29.74 99.1

5 30 29. 90 99.7 30.09 100. 3

5 20 20. 63 103.2 20. 16 100.8

3.33 10 10. 40 104.0 10.23 102.3

2 10 10. 38 103.8 10.23 102.3

1 10 10.17 101.7 9.80 98.0

0.5 10 10.51 105. 1 10.23 102. 3

(p<C0. 05) 101.7+2.5 100.7+1.4
ER AN FolA A BAS AFE v W of ¥ AR 5L HAL £FE =T A
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