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formation of steroid hormones
YUAN Li-xia ZHANG Zhong-hu', LU-feng’ ( Jining Institute of Drug
control , Jining 272000, China; 2. Department of Pharmaceutical Anal-

EE M S RANEE (1958-) , %, EE LW, Tel: (0537)3155881;
E-mail ; yIx58@ 163. com.



HELEME 2007 FH HH 1 H

ysis, School of Pharmacy, Second Military Medical University, Shanghai 200433 . China)

ABSTRACT Objective;To establish a new analytical method for the identification of steroid hormones. Metheds ; Convolution trans-

form combined with information visualization techniques were employed in the data mining of ultraviolet spectrum, resulting in the fin-

gerprint spectrum of certain compounds. The similarity coefficient of fingerprint spectrum based on cesine algorithm was further used in

the identification of 23 steroid hormones, ie. prednisolone, betamethasone, pregnendione, etc. , after the method was validated. Re-

sults ; The method showed acceptable precision and ruggedness. There were large differences between the similarity coefficients of differ-

ent types of steroid hormones. The unsaturated bond contributed greatly to the differences between the similarity coefficients of same

types of steroid hormones, while the side chain or its esterification had relatively small effect on the similarity coefficients. Conclusion ;

Convolution transform combined with information visualization techniques broadens the application of ultraviolet spectrum in the pharma-

ceutical identification.

KEY WORDS convolution transform ; information visualization ; ultra spectrum ;steroid hormones

CEES s SEE DT B P S
i, G5HU2 5 T UAE DU B LR EE L 0
), o T 145 AL, 46 TE 2 9] 51 B
K. e R o 25 46 2000 47 R
23 L MR SRR R e A B
B AT AR A B 15 B T MR R
b8 R I M E RS, 1 T
FAHR A TR H SORAE BT 3%, 3L
TR LRI

AR ARIEE SRR, 4 T~ %
S, 7E SR (EDRL RO — DB )
AT FLIESC A T BB , 34 F W oA 7 0 I 3
Sy, AT BLB A MO BB 1 0K/ A8 R R
i, ATAE R IO L T LB ) — R 5148 A7 80k
i HIRL R AR R B Y S B0 2
pas

P B AT LA A R o
SN2 LV RCS A LS
HEIF A8 AL A L2 0 PR R 00 LTI , B2 A
SR LA RS E A 67 SRR
RS SHCERERINSH , B BR A MO ER,

1 s8Rk

RO IOEE TR S (AL RS A R
FIEAH),TU -1 800SPC) , Ji /3 Z— R (L]
R KA R A ,BS1108)

HyZE KA BERRH ORI AR e A
BRAEEUKR R P25 B, SLke
P FER VA BERR AN MR AN BERR G SRR | BE R
H R a5t BRI e P (EERREUS (hE1E REM
TR KRRE R . CRERW . BREE
RIS BERRIR R A B e B i 2o T L S 1k TT R AL X BR
m(BWETENSEDEH BB EN) . PR
ah),

2 FHEMER

2.1 #ekREd BERE LRMESER, 55
BRRBRECWRE FEBRKERLAH0.5,

2.2 g k# EIEHTEE 200 ~320 nm, 35
Ek 1 nm, R BT RNEAEE - v
AEFE 1S B BT A B8, 18 BIRIE & A 9 %4
HKIEFE G A B ] WAL T8 B, TR G T
B,

2.3 HEAFE BULESHMEUBRESNHTE
KAABERREN RN BERR N 15 IR AL | Hly ZERAL |
SALREARER, A HIEBE 0SS 10 h( HH) UK
HSE3 HRRSMDEE(HM) , U RFAYEKRA
BB KEE AT R E N, BB R EEEEY
B3 5 %t R L 2 (B) B AR DL R B, TH A L R B
HN . BEE®E,

2.4 HEAE RAREELER FTkS HAYELA
PR B AR EEY/NT 0.17% , H RS H
EX/NF 0.21% , Ui B & 25 9106 W ke 8 S L0,
G LR B S BRI 45 R RN Brik 25
AN [R] o BV TR B S S A L R AR KT 0.993, i46BA
RS SR TR, IR E M/ E R E AT
5 SRR 7T LA 22 B% AN, A ik BT RV VA
BB EIRE . AR &E &I A R RE
FRAMT, TR MR BHEEES KT
0.999, bRFMAMERERFEHEIIAILREE
B AT LTS BUE K H R WO T A .
2.5 stAAmMEZE#H-AREFHERE R ERFEME
&, BIFE R B S & I3 BT E S GE, %
23T ERUARY, Z8EARAEXTH
LR B BUE R R, 2RI R AR .
i3 Mk, HB AR 512954 0.6.0.5.0.4,
% 2.3 M TR BT R AR, 8 [k E X
L RBER ;25010 2.1.,0.5.0. 1 nm B¥ K [E



20

Journal of Pharmaceutical Practice Vol. 25 2007 No. 1

FRHATER, 32. 3 T F M ETTEMURE, F &
NGEEEE LSRR TV E S G- 0

2.6 FRUBE#ERBMARKSHER FICFE
23 P AR ORISR RAE L, B KRR K £
7E 239 nm (40 ZER ML) A1 242 nm (AN H £HH) 2
o], LA L FEOEBRE, AU T HL BRI S B

LEWMHELEE, WE 2, B TRBEMERAIEK
FYCA) BEEIM ZE KM (B) fEfhoRFA (C) IR E
(D) ARRMEEKI(E) PRTERE(F) 5R THEH
FRNTEM(C) JR TRMR LM HKEE(H) M
HZEEARLIRL, & 1,

R1 HEMEBURME

E F G H

A B C D
A l 0. 999 0.999 0.984 0.957 0.632 0.775 0.768
B 1 0.998 0.985 0.954 0.617 0.774 0.764
C 1 0.981 0.962 0.643 0.778 0.772
D 1 0.907 0. 546 0.749 0.726
E 1 0.726 0.784 0.793
K 1 0.856 0. 895
G 1 0.996
H 1
0.6 {
£0.3
5+
<
-
c
=
O Y
220 270 320
Wavelength

iR :F 2 SN GINGE T IPAT: ok £ L e e

3 itig

BIRER(N,,, =241 nm) 2 (\,,, =242 nm)
5 AR E MR R (N e =239 nm) BIHUR R
¥/NF 0. 895, U BA R Rl 26 ) 5 (R Z AT AL R
BABRKRER. B THERBELRNRERESH
FOKP BERR L ZERA AF KL (BB N BRAE R
KR Z [RIB AR R BB KN 0. 726, T #b ZE KA  BE
FRHLZEKAA FE MRS I WA RS FORM M E
Z B RAHLR R /N R 0.907, X E AW ASE
HEAREFSLSE S 4 - & -3 - B, HoAh 5 Bl
B E PR RMILREH R 1,4 - I -3 -,
WHAT | SR ML ARRNEWIEE K, FR
FTERMELEMEAMEMLRSEWE N 1,4 -4
-3 - FRRI TR A SR AL (IR A 43 1) 5 b BE KA

H2 HIHRM(A) FEE(B)EIKIBES TR - THLIELH

B T 1t 2 OK P A5 AR P 2 ) B B K AR R B
0.985,&%/NA 0.907, XAFARMER KNI f
ERBURER o - R IKEH 9 A BB b 2K
P ERRR M ZER M AR AORAL 9 7 EAYIRALEEN o -
#1089 7 FRBRAREXM LRSI A W, BEA
Wl PR R, HEKN FRRRM RN A1
KM EZ B )/ MAMURE N 0.998, XEE N
B ZE K PN R BRI 21 - BRAEREBRER1L, 1o
FRM G MK DR 16 - FEEK o.p ZH. B
ez oh, Hfh s AR SRS S BN EE R MR, 2
BN S SN B F IR AR o X ULBA B A R
MR A B SRRBE XU R B RAEE /D
2 EEMPRRE T BRI A LA B 5 S TR i
LRFE, RN E TR BT R AT B &
BB R BB KD 5 (F#% 30 )



30

Journal of Pharmaceutical Practice Vol. 25 2007 No. 1

2.8 pHUx 2 B4R TG Yh HELF
Ai#l 500 mL, 3+%F 5 4 100 mL A, R
thER AR pH 8, 47 BIHI SR R B9 pH (A9 &t
TS R BIENER 6,

#*6 FEpHEMNSHBRIBEUR

Xﬂﬁi)fﬁ pH2 pH3 pH4 pH5 pH6
0 - - - - +
30 - - - - ++ o+
60 - - - + + + +
90 - - - + + + + +

E: -FARAGE: + RRAREHIBYADE; + + KRR
AR <10% 5 + + + RSN BEH >10%,

3 ZR5ie

3.1 ABFL AP RAALR T &8 B A R —
BRAAMIRE, G REH:RAH0.8% A& - 80,
1.6% FHEERMEE -800.5% mL 2% CMC -
Na FEflf ZH BEIBRE , ZRME 3 1~ 4C
WE30d 4 000 r/min B> 15 min L4 /B
FLHZR,

3.2 1R4E Stokes EHBZ/NA FI TR AN A2
R Er, 2 B WE, R 0.8% &) &% - 80,
1.6% PR AT -800.5% mL 2% CMC -
Na B B9 220 B SRR R/, AR B TR BT o
3.3 ARBHEERAE AR R, R R
He ), (ESCR AT,

3.4 AHECHE, FEHERLE pH S BEEREK,
N EHRIABHEMERA, Y pH HF 5 0, 2% H
BIABEIRPHIGE BERE, 2358,
IR bl b AR R BR, W] 6 28 8 0 AR 2L A iy
pH, AREZHNBEHEI pH (HEFE4 ~5, T HEHEH

B

3.5 CMC - Na fE AR BIZLLR, B SFAMFEHF
{5 P BE 3 N FL AR B S R B FLAL R, 72 2L TR RS 4
W TARNRE, EREZ 5 TAHARNB (20T
PRI , KPR L5, B TP EE
IR B, SR IR B3R BE BT LR LR A
FHfEH.

3.6 AAMFHEMARE T ILEE, RT3
HHE2I pH BT ~7.5, REEBK TS TIEMEME
M TFRE, ML B P AR T R BOR, BT
DAZERL S BS pH AR R, EBA TS T H, ¥
T ERERANREE. LREBRNERS K
%, TERPEI IR S 5 K A TE SR 1 T LR
SE B RRPE KGR AT AE K, AR EL BRI Y & X
#9 pH {H, MM AL RS M Ria g pt, S
WP THREE, ]S TAARRERE,

B 530K :

(1] THA2,°%%&,% #.% SREFAAHERITIHERER
[1]. PRERH¥44EK,1995,15(11) :517.

(2] THEL, LK, EHE, % SHEEANHE50EEKN A
[J]. EZ554],2004,23(11) :849.

[3] #FEIF, HLE, FEE HRERT THEN—HSEOLISN
Bl PEEHG T Z4E,1995,26(3) :129.

[4] MEEX HEREMARKBEBNAFRI], PEAGELE,
1997 ,32(12) ;749.

(5] 3% #F ZREEBKOHELT]. PEHAIT,2003,6(4) :250.
(6] & =, #,8 9,%(]]. REZRAFIAAALLIH
AEER PN A. P EEBE ¥R ,2003,23(11) :697.

(7] BE #,% 3|,& —, %5 @H¥(M).EEMR,LTAR

A= i R4t ,2003,33.
B8 B A ;2006 - 08 - 27

(L% 20 ) #E A AR E0E AT LI EME R AT R
R FESMR A R R AR TR T ey SRAMEIERE B
e - AL R GUIT B B UR SRR MER S
Y B SRR LA R 22 MR O R RIS
P, X TH0A X B 9 e #2590 35, il ad L
BV A I B AR I AR A0S SRR S R IR X R A v
B E FE SN 3 R 1 AT BRI SR AR LR
BOAAHERENERBRE. SHILETNE
ARG ERX 2, ZRBEEERERITNE
A GIEREN, R AT sy R B AR T —

FHELVR AR | I8 BB AT SR IS5 MR UL 2 25 &
MR KT

&E 30k

(1] ER,#ma, RFE. BRLEXS 5K HPLC A IR
SE1]. RIS ,20003,19(3) 225,
(2] B A2EH,BKE.%. hiRasrtmEatins
FEHALEAR]T]. 28k ,2003,31(11) :1295.
(3] 82,90, BEE. BETE T RAES S5 AR
JE[J]. WHRFER(ARBIZER) ,2001,41(4/5) :199.
178 B 39 :2006 - 05 - 30



