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2}10x107°M FAIEFE AXNAH AR slo] Faz A AFYee 4528
Baye FaA7r 240, F2A9 —0.80 volts, 7248 37] medium, FASE 20mV /sece)
2764 Axetgch HEFAL 50x107 Mol 4 8Ox107'M H7AX HA4E Bod FAUck
712 %7 &= progesteroneo] 8.0x107 " Mol i testosterone propionatet 1.4X 107 Molgleh =
& o] Hp]-g ojobBo MFEE FMo 243 A, o} HrhAlel whal glo] ReliAe] 7%
atgich

Abstract : The determination of sex hormones by adsorpive stripping voltammetry in 1.
0x107*M sodium hydroxide as supporting electrolyte has been investigated in the
conditions as follows : 240sec. for deposition time, —0.80 volts deposition potential, medium
size mercury drop, and 20mV /sec scan rate. Calibration curve has shown a linearlity in the
range of 5.0 107°M to 8.0x107"M and the detection limits have been 8.0x107'°M for pro-
gesterone and 1.4 X 107" M for testosterone propionate.

This method has shown such a good sensitivity even in dilute solution that has been use-
ful for analyzing sex hormoenes in medical supplies without interference of additives.

Key words : adsoption stripping voltammetry, corticosteroid hormones, voltammetric

analysis.
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1. testosterone (X=-0H)

2. testosterone propionate (X=-—00CCH»CHs)
(X=-00CCH:CH.~])
(X= ~CHa)

(X= —‘ICl —CHa3)

3. testosterone cypionate
4. methyl testosterone
5. progesterone

Scheme 1. The structure on the derivatives of sex hor-

mone molecules.
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1. A &

AAHs] Al A EFES AldrichH & AHS-8)
9jr}l. Progesterone, testosterone propionatet= B3
A)¢F(Sigma#] )& ethanolel 332 ¥ 13 FHTE
Milli-Qell EHA|2 "o] 252 348 stock sol-
utione. & ghEe] A43tgich Ag R S £
25 AAs7 4T Are ABE-E FU8M vana-
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2. A7l

EG & G PARC9| model 174A polarograpic anal-
yzeroll PARC mode 303A static mercury drop elec-
trode(ohmic drop BEAHE $1¥ 31F8)s} PARC
model RE-0074 X-Y recoder& A7 3sked #st-d/L
¢ A<} Static mercury dropd AT LE,
Ag-AgCl AF(PARC model G0159)& 71EHF 22,
W FAg d2dFe 2 At

Ay ‘
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AtEn sl wE AFFS zAkEle] HA 2E
FEh o] 2ABINA EEHFAE A stAct ok
22 A5EE0] 3R FAE A FA sk
of Hagk F A AYFEA ghio] FRwy -5
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Tuble 1. Peak current of progeterone in various sup-
poting electrolytes

supporting peak peak current

electrolytes potential (nA)
Ammonium buffer ~1.42 50
Borate buffer ~144 70
Tris buffer -1.35 12
0.005N NaOH —1.43 65
0.010N NaOH —1.42 98
0.050N NaOH —1.43 75

progesterone concentration : 5.0x10" ™
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Vol. 7, No. 2, 1994

1 A L4
50 nA 50 nA B
1 b3

Current(nA)

U -1
Potential(Volts vs. Ag-AgCl)

W0 12 -4 18 10 -18

Fig 1. A Typical differential pulse ASV peak current
for sex hormones : 240sec. deposition time, —0.8 volts
deposition potential, 20mV / sec. scan rate.
50x107'M
50x107'M

A progesterone
B : testosterone propionate

150

100

V7 S 7S e v
Depositon potential(Volts vs. Ag-AgCl)

Fig 2. Effect of depotition on the differential pulse
ASV peak current for sex hormones ; 240sec. depo-
sition time, 20mV / sec. scan rate,

O ; progesterone 50%107"M

® : testosterone propionate 50x107°'M

ehd adelch Fig. 2014 vebd AMY F2AA7L
—0.20 voltsell /] —1.00 volts® H&tol| w2} testos-
terone propionate2] #-$-2) AFaEE Aol dA A
ul progesterone®} MFZL A3 Fadde & 5
gich o7 Fhal A WMAAIZL ot E Al
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AHFE 24 FAEME AZEE 58] Ha A
dg 27 0.2 24028 A3t

(%] o
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Deposition time(min.)
Fig 3. Effect of deposition time on the difference pul-
se ASV peak current for sex hormones . —0.8 volts
deposition potetial, 20mV / sec. scan rate,

50x107'M
50x107°'M

O | progesterone
® : testosterone propionate

5. &241g 0|2 FAIRES Y

Fig. 4= 50x107'M 328 FF &9 izt §
211 2] —0.80 volts, F3HA17F 240%22] 2 T+
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Fig 4. Effect of marcury drop size on the differential
pulse ASV peak current for progesterone 50x1077
M(A) and testosterone propionate 50x107"M (B) :
—(.8 volts deposition potential, 240sec. deposition
time, 20mV /sec. scan rate,

S small

M :medium

L :large
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Aol nlalste] FA= v 2o me} B3 g9 AF
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Fig 5. Effect of scan rate on the differential pulse
ASV peak current for progesterone 50%107"M(A)
and testosterone propionate 5.0Xx10 "M (B):—08
volts deposition potential, 240sec. deposition time,
medium drop size.

a:5mV/sec

b: 10mV /sec

¢:20mV/sec
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Fig. 5= 50x107'M £2& XZ 800 sl §
248} —0.80 volts, F3HA|1 7k 2405, 24§ =717}
medium®] Z7 oA FALL T E HIA|F|HA 92
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ef7ke] FI1g Bl Fioh wdebi] 2 Agadde 7}
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o} Fig. 69 Z%Ae 50x107° M2} 8.0x107 M
Helel A $& Frvlag Bo Fglon] ekl
A1) 77t S & progesteroneo] 1.260] 1 testoster-
one propionate®] -9+ 1.05¢t}. =¥t o] ZH A
7133 progesteroneo] 8.0x107""Mo] 3L testos-
terone propionate”} 1.4x 107" Molgit}. o] 71 2%kA)

Y= 126X + 380 -
3100-
; 5 .
sof
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Concentration{x 10™*M)

Fig 6. Calibration curve for the differential pulse
ASV ; —0.8 volts deposition potential, 240sec. depo-
sition time, 20mV /sec. scan rate, medium drop size.
©  progesterone
® :testosterone propionate
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2JE £ AIEE FHHE 28] 131 A
Fol A Tt 2 dE L ethanolell 5 ¥ 245l
HEI A RE 20042 10004 W SINA YAHFES H
ste] A2 10.0m/ HEE & o} EF 849 3
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1) Progesterone SSAMH2| progesterone §1&

Fig. 72 progesterone A%} 3} progesterone EF
4o} Famz] H-HFF Ao at= 28X107'M

W RS W S Y ‘-1'3
Potential(Volts vs. Ag—-AgCl)

Fig 7. Differential pulse ASV determination of pro-
gesterone in a progesterone injection . —0.8 volts de-
position  potential, 240sec. deposition  time,
20mV /sec scan rate.

a:only an injection sample 3.2X 107'M

b ; added progesterone standard 2X 107"Mina

¢ ; added progesterone standard 2X 107" Min!
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2 3 X3} progesterone FAtYure] ASVeln, b= o]
4ol progesterone & 4W& 20x10'M HEE
71 7ol 2, c= b £9Y o)} progesterone 5 8N-&
] 71t 40x107'M %8 & 7o)} o] 2 e
progesterone ¥F-§4& 7ol otul FaA A
7} 22 AHNA el A vldE e A2 Mot F
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4% 7 USE 2y B

2) Testosterone 35A}949| testosterone &7 2

Fig. 8& testosterone propionate -4+ % testos-
terone §-H%& TAIG Falg AshAFF Aol
at 50x 107" M testosterone propionate & 8- 2|
ASVold], bi= o] Solle] EXg Er)Ae2 A ¥
& 8 41%! testosterone propionate FAbe-& 25X

L. 1 ‘ [ - I E——
-10 -12 -14 -16 -18
Potential(Volts vs. Ag—-AgCl)

Fig 8. Differential pulse ASV determination of tes-
tosterone in a testosterone propionate injection . —
0.8volts deposition potential, 240sec. deposition time,
20mV / sec scan rate.

a; only testosterone standard 5.0x 107" M

b : added testosterone propionate injection sam-

ple 25%10" ' Min a
¢ added testosterone standard 50x10" "M in b

107'M H =2 A71 Ao, ck bell RF44¢ 7}
st} LOX107°M E&840] =) g zloj}.

Fig. 9+= methyl testosterone 423} t}g AJ¥-o] 1
12 x23Ee] AlREE Aok F2b W] Mgt
HET ot} a A2 EINA 6.6X10°ME 54
& A x2E 2] ASVe|dL, b U cfA] ZE ¥&
2} o HefFES 718 Ao, ci= bol| testosterone &
2892 5x107°M HEE 7} A$olt}. ast be
A5ole 4528 Al -1.48 voltss} t} & A B
o] A4l ~1.28 voltsoll A} S5 R u##le] A
Fate] 21t o o9 A ol AEE R HYA
g1l —148 volts®] B-$-2 HFghite) Frisledch
ol Al#ElE °FE Foll dibucainee) 1:12 &E¥s)
o] gl benzyl alcohol Eo] M7l ¢leix Wl
dafolit ubs) glo] fo)sA HEEEE RSy

0 —12 -14 -16 =T
Potential(Volts vs. Ag—-AgCl)

Fig 9. Differential pulse determination of testoster-
one in a methyl testosterone spraying liquid: —0.3
volts deposition potential, 240sec. deposition time,
20mV / gec scan rate.

a; only the spraying liquid 6.6x107%M

b : added the spraying liquid 6.6x10 °M in a

¢ : added the methyltestosterone standard 5.0

10 'Minb

Journal of the Korean Society of Analytical Sciences



ook F AE2 e FANA A-A{Y AP 139

4 Ueg o

15 Fatdolvt £5-4 AALGE 59 HEEE Y
G BELY22 v|2l AN AFIAY 713 2
2o} garstat.
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Table 2+ HE2E FF 497 ookEe B9 A
Agg =218t Jebd o) AT E2E 549
olobEe] B8] HHGE vl 218 £ FI, ZF
LN of n)sle] 2JoFE-2] 7ol thek 0.1~0.2 volts 4
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e WA R Lo} FEAZ B I 2EE A4
H b 2y A oa $HY o)FH A=
P 24 e},

Tuble 2. Characteristics of the DPS peak potential
for sex hormones and Medical supplies

Compounds Peak potential
Standard progesterone ~1.42V
Progesterone injection ~1.56V
Standard testosterone propionate —-1.38V
Testosterone propionate injection —1.48V
Testosterone cypionate injection —1.48V
Methyl testosterone spraying liquid —1.58V

9. oo S2E £ &
Tuble 38 BR8] R71442 2 vtebdl ojokg Fo| A

Tuble 3. Measurement of purity on hormones in medical
products.

Product’s labelled Experimental

Compounds purity(mol /L) purity(mol/L)

Progesterone injec- 32x1077 27%1077
tion

Testosterone propi-  7.3x107 33x1077
onate injection

Testosterone cypion- 6.1x10°" 33x1077
ate injection

Methy! testosterone 6.6x107° 75x1077

spraying hiquid
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3289 T E HAs] At B S
3 &R Mz ¢ ARAE FAHY F, £E
S92 FHgAdel gtie] A T2E FEZ AT
Zojct.

Tuble 30§41 B FAle) 2] 7 -Folli= 3 ste] N
Fxol vzl Yo Fojal Fxrt A w5t
add 2 271 fA=Ee Aes depge 254
A 2JtE Afole X B AA FE5} 10
W Ax F2 AN vepes aF ol i A
o] Y3¥ o g AR}

Nag

10x107°M A EES A AHRE sl &
A7l Ag-AFH R s el B HEA7t
240%, A&H¢] —0.8 volts, T~&HH& 27| medium,
FAME T 20mV/sec®] ZANA AAIstelc) 5.0x
107°Mell A 80x107'M W $I7bA] e JA4e
Hoj FEqleony, o] 2AA 7 STA & progesterone
o} 8.0x1071Me} 31 testosterone propionates 1.4x
107°ME & =g B

®g o] W g oJofE Foll 387 A} BEA=E
E-o} 21+ dibucaine, benzyl alcohol %2 v} & 1=
AT B2 gt Fel Fajo] 7}t

adale] 2
o] A& ¥FHEAt A7) 2 JF2A(91-03-
00-08) U39} Awk>)Zeed 744 (911-0340-042-2) il
o o]Folzl Aog HAEL old P& FAAE =

Qych.
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