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Abstract—Fast Hartley transform(FHT) was used for the identification of derivative UV spectra
of pharmaceuticals, with the adventages of relatively shorter computing time of FHT and more
precise results. The arccosine value of dot product of two vectors of normalized FHT coefficients
calculated from two compared derivative spectra was a reasonable parameter for the spectral iden-
tification. Using this parameter, the similar patterns of derivative spectra of 13 penicillins can
be differenciated from each other. The concentration difference and the minor contamination did
not interfere the results of identification procedures. All these procedures of identification were
accomplished successfully by the computer program, [SPECMAN PLUS] version 1.30, which was

developed for this article.

Keywords[ JFast Hartley transform(FHT), spectral comparison and identification, derivative UV

spectrophotometry

EfE ]%3}-‘& g eye o
Folell 1 JFRE f-8A4E B, A Y AR
uUetA ofe] ookt ix— Ag-Eo] gio} 294
dddle) 442 19531 L2 Hammond<}
Priceot| o8 274" w} qlck Zeiv} o
P e FAHER A EEAHoE ®olR)=
F3lchrl, 248 7179 wds ASE FEke] o
92 a2 g d7) Eelvha ek AAR 3§
ERds 2 dER SgE" odlebds 2o
ojokp 23} *i-/] ALY mitomycin C2} guanine?)
adducte} 1 A §}§} 7 334 HlE o
M4 ARl Alde] FAZAD So] A

.
AEA Ee TREMe] Hapdte

A EY

for :“o

'r‘

2] o) %‘%

=ro] #old k). L2} olelw dleldE ¥ 7}
Ao el vjRrdEge] AR ws] Sl

ola) wlmabn 9le uhgolrt

g, ~H ey Abg ko] v, vlad de] §
SHEGS] Aol my frabxd FA 3] 9@
Aee o] Zwo 4] AEEdoh el Fp de
He Afell @S <A77 el odedl, Hel F
godege] A Frde X M—qu o
7P A ERIZRe) Aol i fabred HA Sz
7+ 5 Pu‘{} A7) Bt Ao @ o] o o] Al

7] 2]l 4] match sum,”” Hamming dista-

e,"" Euclidean geometric distance'" %-2] #}e}n]

]38 i 3
i‘/{—o«l‘} ;_'1_‘ ”] "' o"

Ei—sol aekEe] xo)vliz



0 %] - 29

N

=}

teqld - uimbo) - ubae) - A g)

ArHd e M85 o] HAsl#] Eslr} o] 9
a3 F2]el] W3k (Fast Fourier transform, FFT) el
ozt ~#Ee] wiwrl He)

9| g TR FRAAEHAY 4419 o) 9l

& 3 3 215
Fogu g v

[e)
TR B A s W ']l zelF Moz o
=tk "d% aeat A, Az Ao o)) A
& 7ok i) 198411l Bracewellel]l 2)s)
5 ﬁ%% a1 slEe} wW3k(Fast Hartley trans-
form, FHT)'"-& FFT¢} {4t AxE A& 5 9l
omME A w2 A dito] HUE I el o
A715E FHAar ARSSH Sl Hel atelx 9l
¥ o5 wlE-AHERe] Bla FA | o] &t}
ek
Mg
Al2f—amoxicillin trihydrate, ampicillin trihyd-
rate, bacampicillin HCI, sodium cabenicillin, carin-
dacillin, cyclacillin, sodium floxacillin, potassium
hetacillin, metampicillin, sodium penicillin G, so-
dium penicillin V, sodium piperacillin-& %5 A|eFg-
i# ZBEA(Sigmazﬂ v St B ARkl gl sksk

Zol 2. USP XXol| =z0%] ablol Fslj 4] &) 5)od
S ‘Eﬂf“, 2w 2 ARE oA Aoy
g ? fledl Abg-sksich

7| W AREZRIW - Aey Faasge
Apple ][ plus Z3FElell o8 RS-232c HAIAIRE

%3l Alelx+= LKB Biochrome(<d <) 2] Ultrospec
4050 22l/7FA Y- SR m Al S A}4-8le] 1nm 2+
L& orjAe Alse] #HalE ek o)lg #4rEe]
Bavlejabalel Axeta, s 285E IBM/PC/
AT #4relol RS-232c% S8l dudsled, #zl ol
Aurel [SPECMAN PLUSI™ el 4] Fo}izo] o]
el A ol wliheiabe] Al slEgie] 1) 3)

ol AelHmE g,

=5

1% slEe2| ¥48k(Fast Hartley Transform) — Bra-
cewellol] ol&l 133l w4 s}5e) Wale fge 4

(1),(2), (o= i3 ¥ 4= gli= 2o ¥o] glep”
ol i T Ael #piiel sl A Mg Wl 2] (4),
(5)oll 8%l ZAx}t 3t} discrete FHTI- Al&s):
STk wheba] Bool i 9) sl A

ZERI T )t

[SPECMAN PLUS]®l 7lA=ql 130Fef A= 4]
(4), (5)ell we} FHTE F3a & e de =8
Al E #dEte] ~HER ] vl AL EE P}
o]= 7]&¢] [SPECMAN PLUS]¢ [COMPARE]
Z2 A WRel [FHT] Z2AAHE Frlstz ol&

ALEREe) gl mala] AeE 4 gl E 3)gich

H(H = —zl‘f:x(t) - cas(2nft)dt D
n

X{H = —él‘f:H(t) - cas(2nft)dt (2)
n

cas(2nft) = cos(2nft) +sin(2nft) (3)

1 ~0

H(H = N /Z’ x(t) + cas(2nft/N) (4)

X(H= 2 H(#) « cas(2nft/N) (5)

2HEM9| HliT'- | ol B -2 AH¢]

5+ SE| 2o R U]v‘f‘iﬂ?—‘“—*—c’— o

ol normallzatlona“t}. normalization-&
lof=l coeff1c1ent o] A|Ze] ge) 1o] HEE 3}
Aoleh olgA eiAi Hla thael e F 24
Efie) WEE FalA ~2ehgel dot productd T

}ar o9 arccosined A 4taich

ol

0=cos '(DP) (6)
DP=Dot product of two FHT coefficient vectors

o] W <o

= 3L O(theta)= 7 #E|Alole] 7h
L7} S Aelx E

R sMEGo R Au
ASekal 00 @ ol fakdk RUAFE 0o 7hgo
i Aole), £ ER] wie] Wyle o) FHTe)
A o sl M EY uli Yol Bed o¥E
9ok AULAALS $AEA 182 2
o AAsigrh olEE SE Al gt
ASTL A golol Aslye] Fara gl e W)
2 wolA g Aoz Hol ol

& sEie] HolF
159 REES 7] 0pymie) FEE Qe
ool 3ol o]3Fe] F3hu EFE 210 nmel 4 360
Ao qdoi o|F mlrate] vl

7k
s ed-g 9, 1 F 220 nmell 4 347 nm7hR] &

J. Pharm. Soc. Korea



g sliu] wiskel] o]al e|opi n|itadEa

1

W

(Oct, 3, 1990] [f SPECMAN PLUS [| iversion 1. 30)

by JungHwan CHO
College of Pharmacy, SNU

[SPECMAN PLUS] provides the following FEATURES :

Opening Main Menu (o Ck D %D
LIJ PL ()l ONE Spectrun [ 7] Peak Picking
[2] Spectrun Integral [8) Find Value
[3] Spectrun Addition/ 797 Spectrum Comparison
Subtraction (Single)

[4] Spectrum Synthesis  [A] Spectrum Comparison
[5) Overlayed PLOT (Auto)
{6] Combined PLOT [R] File Registratjon

[T Quit

Your SELECTION ? [R]

Fig. 1—-Openning screen of [SPECMAN PLUS] ver-
sion 1.30.
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Fig. 2—Third derivative spectra of ampicillin, bacam-
picillin, hetacillin, and metampicillin.
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Fig. 3—Comparison result of ampicillin of higher con-
centration (200% of reference).
Y-axis value, theta, is the arccosine of dot pro-
duct of two comparing vectors. AMX : amoxi-
cillin § AMP © ampicillin : BAC : bacampicil-
lin ; CAB : carbenicillin : CAR : carindacillin ;
CYC : cyclacillin s DIC : dicloxacillin 5 FLO
floxacillin ; HET : hetaciilin :+ MET ! metam-

picillin : PNG, PNV ! penicillin-G,-V : PIP : pi-

peracillin
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Fig. 4—Comparison result of the mixture of ampicillin
and amoxicillin(10 : 1).
Y-axis value, theta, is the arccosine of dot pro-
duct of two comparing vectors. AMX . amoxi-
cillin 5 AMP : ampicillin ; BAC : bacampicil-
lin ; CAB ! carbenicillin 5 CAR : carindacillin :
CYC : cyclacillin : DIC : dicloxacillin : FLO :
floxacillin + HET : hetacillin : MET : metam-
picillin : PNG, PNV ! penicillin-G,-V : PIP : pi-
peracillin
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Table I—Result of identification of contaminated sam-

ples.
Derivative  Order 1st 2nd 3rd
T
Ampicillin =gy xm 0 0
Amoxicillin
Ampicillin = X ) 0
Amoxicillin
B icili
acarr.lp’lc.l n (10: 1) X 0 (0]
Amoxicillin
Bacantnp'ic.illin 5:1) X 0 0
Amoxicillin
Hetacilli
etacllin 50 x 0 0
Amoxicillin
Hetacilli
etac1.114m' 51 X 0 0
Amoxicillin
il
Metan.u?lc‘ll in 10 1) 0 0 0
Amoxicillin
Metan.u.)ichillin 5 1) 0 0 0
Amoxicillin

“Numbers in the parenthesis are mixing ratio of two
componds.

**Q’ means the exact identification of major compound
of the mixture, while ‘X' means the wrong identifica-
tion.
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