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1 p-Dimethylaminobenzaldehyde [Z f ZMentholDEEE

Menthol 1338358 O F b A k45 CTho 0, Bk S cogED e :% L
PerE Rk 2 OHSVESETE B D, g  DERESHRE IR T 7 bo 7
BO 5 BAEHE L CIEMEEC R 35 { macro OB Th o B HIC R
BRI SS O ARG 24T 5 7o, Fiih 1 ~0. ImgfLEE O & © Menthol % &k
YYD Nz roﬂﬁ,o

Ecﬁ/’fiii@_.ﬁ*ﬂ.@ pyridine & JE/KEERA BRI & LT 7 v P KIS TIT 5 i
Menthol o EREDY R INco —IHEE t/ik)i - p-Dimethylaminobenzal-
d&wekiémﬁmiﬁﬁﬁmmu VE éhtonﬁm¢@&%H%m&fLw
% Menthol OmEREML, TOHIE « AHWEIHH ORI, WK

L EERT O § DI\ TR S TR vk,
| IEFEOFE#T phenol red opH7. 930 buffer-solution H 4 & LT\~ 5, 354

AT O T X D 2652 L L Dobosque yhic kB IESRES DT, 5406
GRS TI DT, ZOREYUE L RBIEE I EE 247 5 e Beckman D
U. Quartz Spectrophotometer % Fi\-C p-Dimethylaminobenzaldehyde (LI Fp-D
A.B. b6 D HoSO4¥5W & Menthol o % & 7 — ¥R & % TNET B $Ac 7
5%ﬂa®@k&ﬂw&xi&,_@&&@%akmf,&@®£@m#®%W%wﬁ
U7ciiss, B omE Menthol BEICHH LS L E 2 b -0 TEORE
BIRET Do

D pD. A B —Ho804 ik & Menthol LORBIC L DTETRIERDARS b

0.4+ Menthol 5673 & A & 7 — A W 1 mlic
///PN p-D. A.B. %#0.5%2 ¥ HaS0ut4 (HoSO4

0.3 e concHaSO041. 5‘113+H20 1#R) 5ml%xm
oglo/1 % TEFER 34T, B ke s Lk T4
0z HLCHEBND FRLEDOERIC > & Beck-
man spectrophotometer T Menthol#w & %
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control & U CiH-ERIc WICE A IR LI <
7 r ik Fig. 1o ©h D, BAREIMNIL
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2) RShn#EssEoE
p-D. A. B. —HaSO4¥ & Menthol & o FJE 0 fz b D IR IERRIL 2 40 L R
BLTBD5 0O REEFIMET LR, Fig. 20nd thot, Z DRI X
BE, 2HTHEERESTEHD, 3~44 Tk constant T% b b CIXETHEE
AU CHeb, HE>TMBURMIL 3 4 L PB Uico
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AT LLBEIRSGS DTV, 1 11501 1 2. 00MicRCi i ThEF L
Tevs 2 2, VOBHRRT Z L Thoo HHL, BIEMEROMEELL : 1.5DOHA R
MU T EoRER -1,
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L R OBERC S L CREGEEA R T h, RIATEEICK U TR A B2 b L B
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SR BT THET 5 2 L 3B CTh B & L wE1DT,
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' 6) Menthol @ Calibration-curve
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B e Cin g, BRERRE = v 2 BE L€ 3 4Rk CmE L, EHIEGHIKTER
LClemopE & pCell iz Th4d0mpu PR R TR EE A MET 5. (BHDE OHE
WATRENC ek B B BAEEET o) Menthol o &4FEOFEREICK T % WILHEL 7=
vy MTIUEFig 6 ofnE FS a2 s ERIE bhd, 50 TAS 7 —r HIKRS, #
Menthol O#EAHETH 2 LNTEETS A T & B4, '
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HETBoEED, BURTIC Z ORI A L lICR T, p-D. AL B. 02
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Tablel Classification .by p-Dimethylaminobenzaldehyde reaction

CHs . CI?&
|
» CH .CH CH» CH
B 7ON SN /N AN
’ H,C CHq HoC (IJHg HeC CIZ HC —QH
5 I | I l !
H,C CHOH H,C CHOQO«CO«CHjy HoC CHOH HC CH
@ N/ . N/ NS N/
CH CH CHg CH
D |
CH
1k /N s } :
CH(; CH;: CH:; I‘I:;
e Menthol Menthylacetate: ‘ Cyclohexano} Phenol
¥ CHs -
| HaC—G
I;hc4;CHﬂ] CHz ¢ CHy « CH=CH « CH,CH20H
e 8- .
H,C é——CHz
Borneol ] RBer—Hexenol
CI}’I.’; CHjy Cfl{;
) |
B CH C C
sl 2N 2N 7N\
HeC CH: HC CO HsC CH
@ l i l | l l CH:}OH CH:}CHQOH CH(;(CHQ,)gOH
o | HeC CO HeC CH. H,C CO
N S/ /
1t .CH CH CH
& \ 1 1
CH C CH
Yl 7N 7N VRN
e CHa CH: CHa CHz CHs CHz .
Menthone Carvone Piperitone Methanol  Ethanol Butanol

# 13 DR DL B L THE B —RINC 335 & L 13k ch 525 p-D. A. B.
FIEr@uRT 0, k7o —a#ichd, Mokwra -2t LTEBer-
hexenol %, AAFIOT =z — i ChH ol e—54 b Y, BRAHERHS > Th
negative Tk b, MMOEEE T L= —~ A HOTH Ol TNHORNZ bk
73 & Fig. 70 Th 5,

= OfEC & b 2 Menthyl acetate @ /Imax 1% Menthol @ 520~540my &35 1,
AL S ERA & b530~550muic ), b, Cyclohexanol, Phenol % 510mufdsfric#gii
Ak Dé’(?ﬁdﬁﬂmf;ﬂ“(béo Borneol @ Amax % 505~510mu ¢k h Menthol X b
EHERC S Bo B EOREEY Menthol 2 d H<, o7 = —~Af{E &bz Ofl

sl Fig 8 1w R Lz,

PRz X b e o 3=Bink 4> Menthol, Menthyl acetate L4 FEAE3 % Men-
thone Piperitone ££5'p~-D. A. B. KB OTh %5 DT, IR X 5 EREFLT LD

AR ORENIEE L (BB 70 B L IXFB L Bt

=0 % % Menthylacetate ol di#iasn Menthol X DBREEAE S feD TV 5o &

Uk Esterss 2 #  — A i T insk 48 L € Menthol %3 Lz % DAY p-Dime-
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thylaminobenzaldehyde & Fi&L 26T 5 &

2 b, HESANIC T Menthol/Menthyl ace-

tate==156/198=0.787 L 7c B RE Th B K

DfEHL Ester ok ifsik 95~97% T

Dt fE> T, Menthol & & 4 iz Menthyl ester

o, DEELTOBEEE, WHORE, HHREA

phenol s, ugy ¥ b=V OEEIMEDND L LIRS,

. ot ™ ctoresor g, 8) pDe A B.EIC & B AR © Menthol
500 540 580 mu : @W@Eﬁ

Fig.7 Absorpﬁox‘ivizivleesnitfhvarious TSR DRRALERIC X 2 Wiah b @%Efi(/i Men-

alcoholz with p-D. A. B. thol o 2 A BN B LB S & DG L, [t

fRic L b Ester kXt z o7z — AR TEHBMN, WEThOBET Lo — TR

DFE A 3T HMenthol

0.8}

0.6

loglo/1

Lor ‘ K UMenthy! ester ¢ %
BTN BB TTEE T h
“Er Menthol Z') o] ﬁ’ﬁlﬁlﬁ"fjﬂ\"(, p—D . A .

B. Fiit Menthol o2z
e g 7 <5 BRT A=
Borneol o SLEG VI ORGATI T L — oL
bEBTHOTHLIL L%
st AR
PESRDICHRIC X B & WA
20 %0 & % 100 12 mi HIC R CriD THD TH
Concentration ' B OTHEB L HEREE
Fig.8 Optical density vs. concentration of various alcoholes. B (L X AIE L T B
fo I ol fEdE, Table2 0in Th »,
v.8f Fig. 9 1l op-D. A. B. EEOPR X ~

T T~ s rathas
0.6 /l\‘\‘ B Table? Total Menthol Contents : Comparative

logle/X 0.6

0.4F
Cyclohexanol

0z

loglo/I results obtained on Dementholized oil.
/Q——“—-—b-\‘\‘ c
0.4¢ L ODi?menthouzed‘Acetylation Method'p~D. A.B. Method
! -
500 520 540 S560m u Red oil 49, 31% ‘ 49, 01%
- Wave length White oil | 50. 20 I 49.95
Fig. 8 Absorption curves of — - . -

peppermint oil by C OEEELE YUY p-D. A. B, BT X AE
p-D. A. B. method . DRI LHUT ? = Z‘)ﬁ:
A Nishiminnea conc. 1167/ml MEQH T DO THINCHEA > P~ AR MA
B Ola 114r/m] Z OESES S RI = A Table3 ol &k

Chiyy 857/m AR,
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Table3 Recovery test of Menthol added into dementholized oil

‘Menthol values | Found Calcd. Recovery
in dementholized oil } Added Menthol } MeOH ! Menthol } Menthol | ratio

oml Lo.5ml | 4257 | — 1 | — 9
0.25 (13.57) 1 0.25 | 54.0 56.0 | 96.0
0.50 (27.0) | 0 66.5 69.5 | 95.5

0.25 (21.25) | 0.75 (40.5) | 0 59.0 6175 | 95.6

0 0.50 (27.0) | 0.5 | 27.0 N

Pl o A ERER OFEED Bp-D. AL BB X v 5% Total Menthol o fiidii)z

fERCPEL BN D & ERA DT, R X DS 04 ISR L v E b5
WA ST L oy Tabled, Table8 (p74) 1Rl 7o Table8 i3SI HC
X AHRMF S P EREHRLLEDDOTH D, & ORI LIEREI s B0
W Dk Total Men‘chol B, REF s Bk p-D.ACB. B X AEERHL
WREER LW EEB L DD, TR X B v P — g4 it Total
Menthol 23k & foTuv B (P7T4BI)o

Table4 Total Menthol contents of Essential oilz obtained on various Mentha

plants by p-D. A.B. Method

0.5ml (42.57) 5
i |
I !

i
|
{
|
i
!
|

Name of Kind Dotal Menthsl Unsaturated Ketone
1 American 57.94% 12. 40%
2 English white 20.50 57. 60
3 RedxChina 11.96 16. 90
4 Bluex China 13.76 -

5  Mentha rotundifolia 33.33 -

6 Menthe canadensis 15.59 —

7 Wid A 32.14 34.10

8 B 10. 07 68.60 -
9 ¢ 22.01 —

10 American white 29.27 61.56
11 Whitex Red 73.97 2.10
12 Red x Blue 76. 06 1.52
13 Mentha sylvestris 23.70 42,00

£ 5
1) Reagent

a) p-Dimethylaminobenzaldehyde---E (b8 m. p. 730D & 0 % Fu 7o,

b)  Methanol-- ¥l 2 % / — A AHE L CE4°DH % & D p-D AL B, FUNCSE Lz 08 ans
FEEAYIKR100/ 3% L 540m i COTEL D & % Fu T,

¢) HaSO04-S.G. 1. 84D THIEREMLE 27K 13 LA CRigeL. 5o B CEFR Licd
D%V, p-D.ALBUEURIZ X b Bt & FESEEER 978 Lo b ©200ml] {Zp-Dimethylamino-

* Z b ORI, WERRT, 28 MARREEREESNINEEC R TR OB TR L b 0 e=
HOBFHEE)THEM LI LD THS
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benzaldehyde 1. 00g# % L TEEE X L7z,
2) -Menthol HIfRFES A=~ 7 X D E#ELm. p. 42, 5°D 4 O A EHEL Ui,
3) [~Menthyl acetate [~-Menthol X E/KEIES 2 HKEMR Y — X OFFAED D L1 2 HEIEUS esteri-
fication ZAT\RPEEETIS 2 15mm O £ C108YT I 1~ A 2 B LTt & L,
4) -Menthol DYLEE » WILEE & DRAR
2 &7 =L I mliC KGRI < BB OIEEE T Menthol A& 103 O20ml AZEMEIC 1ml 2
D, ZICEEE 5 mid il BREAHE R 5 % — L 2 b 2 i ol TR O3 RIINEL L, (83K T
¥%H14 %, Beckman spectrophotometer % JH\~ Menthol & ¥ d O&XIIE & LT, 540muc
RDWRELET Do 18 HIVcHEE Tables DL Tholeo & OfFELY BRI IULTFig. 60
BRI B A0 A TR > Calibration curve AMELILA
Tableb Relation between Menthol concentration and optical density

Menthol concentration (7/ml) l 15 25 50 75 100 120
Optical density - | 010 0.16 0.33 0.50 0.66 0.80

i =

1) p-Dimethylaminobenzaldehyde = X % Menthol oERIZRKR T, F OBKRIEEN
520~540mp W B DR L, T DIFED H & ik methanol 1ml ficiR 5Men-
thol & 7107 ~120y @It B Cik%F o Calibration curve (11 a% @ 5EET
AT EERHEBNC Lo

2) B OMERICIACHIBRIEENC X 0L <, ot el © LSOFMO b
D VB 2 S SRR © & LR iR et BB A b B —
FE ok BB LR G BT s - BIRE Th b, it b p-Dime-
thylaminobenzaldehyde #1328/ L CHRICHECRE S LI\

3)  INBRERNE 3 M X B OAVEE S Bk b B E S DAL, TEKE EE KRR A
TR T %o B CIRESITEE ThH o T LHHMERICR T BUTE LS ThH o,

4) p-D.A.B. oS K 1-Menthol 0L E 0 & T {ABOBIRT A = — b
BAHPORSEETEE, ShbOBURT V= — VOB A U RERIho A > b
— VORI TEIE L EZA DRI 23, 8l OFinc iR T, & offei
WIELTED LEL DD,

5) I RARE ST A A OSITHEEIL = R T LA v b~ L Ol DR A v b~ LCH
BT BN E BN, B X AME L WRE b X —FT %o SRCEHMEER I U Ak
i3, 107 ¥ Toph o Menthol Ziflic @5 & L OHk D OB Ch %,

2 TEREHA P RS DEMIRINANYT PILCL B
2=
BADERG AT 7 T > AN B L TR IR DR i 25 0, Dl

EVIRIH D 7 b v RN D TR Lico Sl B OWFSL RN, Bilrhdicis, Men-

thone M4 Piperitone 23S HF & T\ 5 Z &, B35 0% { & Menthone, Piperi-

tone DT, Pulegones)éf’;‘?\,& [V Ao ] oFrEE L { Carvone 4 B8

T o & P3RS e Xz, Menthone 1 Menthol i vk & i O S2EL R 45 Cdo b £ DER:
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R0 Semicarbazone #:,  Oxime yEpliidiE it L ¢ Menthol & 7¢ LB & %
LD FT I T B 2, ik o Menthone o5& » LTk Oxime % Fiv-Th,
sptdr < ¥ 0. 5gh 2)0»05‘ Piperitone, Pulegone, Carvone {3 Menthone =5 L
TARGFIOHLR 2 b o T VIR INT 5 2 b O ES& R ORI, SRR L
f%%ﬁ@%v%&&(:nuﬁ%W&%@6né)@@A&wﬁﬁﬁﬁhhé@vg
B o kR 2 MPLER & AT RR S B BN IC & % BT F BB R
SN SN T DY R O T DAL TR E D A <, Al it e
PRI X BHHEAYE L FFb vt B SR BREFI - > oML, $%o0
W HL AT O FE IR BRI B X & h 0 LB L DRI AT ORER, BRREEKO
o I B DR oA B 1L B DI IR AT L B BT b & 2 BTSN
Bo TMMEEBEREL LTR-T 1 77 7R EGINIBIIC X 2HH L B2 bhvs
P5 HIFC X B FEREREEICHED & & L LT SIS o\ T ol fii s &

PRD

G T

Menthone

Pulegone

Table 6
Isolation of Piperitone
Dementholized oil 100g
}Nap,SOg Sat. Sol.

! |
Unreacted oil NasSOs layer
| Ether washing

{
NasSO0s layer

20%NaOH decomp.
l steam distil.

|
Ether layer

f
Distil.

Residue
| Ether
|
Residue Ether extract

4.|7g
vacum distil.
Piperitone
. 3. 6g

£ o < Piperitone,Pulegone,Carvone
(% Menthone {5 U C oo« AN T i

o B/ L, >CO%: L —miaimd s mong

%ﬁ%ﬂﬁ&é:aﬁmggﬂéocoﬁ

Carvone Piperitone (= BJ1C 01Lowryé~?§®§kﬁ%}j§37) b 3 19364

Cooke and Macbetll;‘)ei ZRBD . BAE
Mo by Bleo I LR FEkL
7zo  Cooke ZZEoEiihE, Carvone(a )} +
54.6°, Piperitone L F.dires 7 5H487d
DTh DM, 2L Carvone |3 Mentha
sylvestris 735 HoSET A ML (] 5
57°58’ Piperitone (3jibidns & Nag SOz
A X b 40U 7Bkl > & methanol
solvent © Beckman quartz spectropho-
tometer % F\CHIER TV B & 0 S5
F AT, DM S PR U i o
Wik %,
D #®HEloakk

a) Piperitone

I 200g v2 > & Table 6 oA ik HTHRIR i chiit S i 5355 % 202 NaOH
CHIT LR EZES ORI U, Semicarbazone 220~221 & X bl U,
Oxime «l117~118 Readdph~% B35 LT «. f§ mixture 109~110°438 57,
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e EEVY 4+ 0° ¢ di-piperitone ¥ % Hivb,

2. 4~dinitrophenylhldrazone m. p. 118°C} D%,

b) Pulegonem st

R L L Bl el BRI 2T 48 g2 o Menta Pulegivum D¥57ih% Piperitone X @
faFn R IEBRER ¥ — & R TS L ¢ 1.0g D[Fhh B 104~105°/15mm D i 5
0.5g#% 437 [a J+22°197, semicarbazone %44 / — ) LEHL T 167~168° 1

P 168—171° Wallach 13 167~168° 2 #i& L T\~ 5o

2. 4—dinitrophenylhydrazone 142°-Ch o7z,

c¢) Carvoned 4

R R A L U Mentha sylvestris OSSR BEKIEGAM LT
Fi10gT %43 C Zic > & Piperitone & FIffic NapSOs faFIEH CHiH L Afafn s v
oA S L 8 mm DI E C0~93° B H - B4 A & pyridine solvent ¢ semicar-
bazone m. p. 142 D % 45 T 2 2 HIR CAWIKZERIC &> C T 5 #a- 2 E
F T 8 mmTeI0~ 931 TFAA LI T 5,  Gildemeister 31 & D¥EHL. 0g @ A
y 7 = NEEI D& T v = = VKO CH LK @ AU B AR OB bk LR
MBI A 2 /= A IR LTI . 206%, 2 7 i b GGl J9—48°557, ©
OB 0g 2102 ANE MB THHR L C /KRS L, BUOBEHET 2 & 0.65g ©
Carvone 225 5[« ]g——57f58’ Bl W e X & J — LYSHET Semicarbazone L)
E142° DR MEEAE ST pyridine O S O X F—Th D, AED162° 20 5k L
oi;@“f::)o 2. 4—dinitrophenylhydrazone {3 m. p.188°-¢ Allen OfFH & I E—Th D10

d) Menthone

I-Menthone (% I-Menthol m.p.42.5°Difidh%a 7 » AREERIL L Smm TR LG
B fo ol JPN—20°287 Semicarbazone 189°, Oximeb7°, 2.4-dinitrophenythydrazone
145° D3 i o

2) TERS b EOEIMERRR

AfiFn & b H310-4~10-Mol, Menthone (310-2Mol FLEED # & / ~ LYK T4
PRI R B W BE A JUBE U 7oy, Fig. 1004 Tk b, Amax, emax o35
P L BFER U Tod T Table7 o Thotee & Ol & % » Piperitone ¥ Carvone
1L E B fE—n Amax=23bmu%7g L, Pulegone 1% 253u4m, Menthone ik 225, 287mud
ZODERMED Hitte  Amaxil D\ Tik Cooke ZRDFHHL L —F LT\ 555 emax
{RFE—C7e <, 335 0¥f 13 Piperitone, Carvone (122 < , Menthone, Pulegone (32;
WA 4R T 5, Cooke 23, ethanol solvent ¢ b ,3%3 3 methanol solvent <%
%4z, Cooke 1.d-carvone Tk, % DIC3ZET I~carvone HEF 2 Uiz L 2RER L 58
%2 b3 Pulegone oo\ C 3T 0 Mentha Pulegium OR5% Al 25
Table7D253mu D/ 245mp D & & AR EF T Bk B Bk i O g H ke e
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Hyote o Lowry 4, Pulegone @2 & T @ Amax & 3t LT\ 5 o35 DA T L 7z Penny-
royal oil 2 H4 0 L 7e b ok d-pulegone CAmax=253muchol, Zik Pulegone~
semicarbazone OS&PHEC I C HERA OlERE L e Isopulegone Ak - & 35
BD, SO LOTHERE LIV B2 5,
SENARRAIT X D R ORI o b o Hk B R T B b o » Piperitone, Carvone,
Pulegone 2336183 23858018, Amax 23A—KOWIE U O\ CAMBER LA TRETH So
Table7

2. 4—dinitrophenyl- e
hydrazone Amax G ethanaly

Cadyy Semicarbazone
Piperitone =40 .221° 118° 235 13300
Carvone —57°58/7 142 188 235 10040
Pulegone +22°19/ 168 142 253 7500
Menthone —29°287/ 139 ‘ 145 287: 24.5
_ Menthone (3 emax M FT=FICH L THD
I ' TIEVDT, KELS by o it
#-C Menthone &R IR TH BTN D,
LEHNERROT & 0TI F DRI BT
Vo A Y = LEEEOTC S Piperitone Bijic
HENDYERDH, WHHR OIS Th
% Menthol, Menthone, Menthylester %7
Z I E %, Piperitone iR 7 vy L
TR CEERL, R g0 5 EiRk o Cali-
bration curve % 4.2 % (Fig. 11D, X Ci#liH
FHHCEIBN A AT macro OEERTA
w@%gmfnéwmm@ﬁ¢r/abfm

0.8 |-
IOgIr)/I |

0.6F Pipenitone

0,44 Carvone
Menthone

0.2}

Piperitone ® & T 9 iyé{j-iﬁ T OIBDAR R

Polegone | FEDVRA Ll ik Pulegone, Carvonespt

220 240 260 280 300 mys o

wave length AFT B B2 NS, (60 TMHE DIREL
Fig. 10 Ultraviolet absorption curves of A AGERs b 2 L T, K Es

Ketones. Piperitone G A 5 LE 2 b,
Concentration : piperitone, 11.1x1075Mol, ’

Carvone, 5. 5X 118-};1\/101, Z ZCERE OB, IR VT D
Pulegone, 10. 2 x 1073 Mol, IR A =7 P BIRmT L, SHOWE

Menthone, 8. 5 x 107*Mol(methanol solution . . s«
enthon ( D (% 235mu 1 Amax %73 (Fig. 12), i

AR TR T MBI F 2 by DB, T OMDIATSS DA GHIE L
LTI B IRVDTHH2S Shb O THAEL CTh £ Ot s B ol
H Menthol, Menthone #D&& 23K Th 5 b DOl% emax 73 Piperitone iz U -C#id €
NEL T ORI L, HE0T230muiT 1 B W CHEI RFRSy Piperitone & HAf L4585
AL\ LHE 2 b Fig. 110 Calibration curve ¢ % 08 &3k -tz Table 8
R Thotes ‘
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0.8
Lo}
0.6} 0,8
loglo/1 0,6 A
ol . loglo/T 4| %B
c
0,2
Y /\\IE)
0-2r 225 235 245 Z55my
Wave length
, 55 o 6(; o = o Fig. 12 Absorptl(?n cgrves of Yarxous
1 9 ) A 5 s 107 Mol peppermint oil (A) Misuau,
Concentration (B) Nishiminowa (C) M, Sylv,
Fig. 11 Calibration curve of Piperitone (D) English white,
at Amax 235mp in methanol solution (E) American white.

Table8 Piperitone contents in various Peppermint oil by ultraviolet
absorption method.

No. ! g:;;:rmigfc curl)é?\ited Piperitone oo! E}(f) tng. A. B.I\I/ixesl:ltglo.g % E;e?\/ﬁtsui I\frf;t}g)é %
1| Oa ' 1.57 83.5 } 71.0
2 Chiyo : 1.15 88.1 1 66.5
3| Muroga 1.40 89.0 f 74.0
4 | Misuzu 3.77 69.0 60.2
5 | Nakany 2.43 81.5 | 61.7
6 | Ina 0. 40 87.3 71.8
7 | Tomigata 0.74 89.3 | 65.7
8 Nishiminowa 1.24 84.5 : 55.7
Q?Mﬂm. 42.0 %) 23.7 | —

Table 8 1., 235muic 7 5 WL 43 A4 piperitone T 5 & H % 1-458 DSZEIE T B
#Egvhﬁka%%kak T%ﬁbx«ﬁbwvf?é%@VOLT@%A
FREC R EHSE - L, 235muc AR LT\Ch Mentha Sylvestris @i},jé,\kbi,
Piperitone o4z Carvone »&H I T\ % & & 1% 2. 4-dinitrophenylhydrazone o
B ORI 73 polarograph iz X0 T d415h & LA HRED 0T, IEFBICITEEIE
WL A~ 7 P A BB BT R NI 2 35 D Th B A, SO S TR
OB AEEDIRAIL LD DThH B,

PEDTBE @Wﬂﬂ;h%ﬁ*k%%mﬁﬂﬁﬁﬂybkb5Lkm,ﬁi@@@A
LTCwB e RTEDTH Y, Z0EELEHRMCHET 2 2 L 13450 Hifihdh
R, NS, WEEAY P AROAY by OERE L BCEAINERE O LE
2 bbb, BxoTabled DfFR ORI, A b~ 0%\ 4 OHEL T235mpy
WA A LN TWB 2 LDz L HEHETH L bbb, -

=S B
1) Piperitone
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.. Piperitone semicarlazone : Piperitone 0. 1g# pyridine Sml 2 &R L 21 0. 1gD kiR semicabazi—
ded DEDOIKC L2 U THZ Do —RHE LER L TREMZAUE208° DfEfaiE 5, =47 ~
ns bR L2241k o,

Subst, V {cc) P (mm) t(C) N
3.423 0,617 758.6 26,7 20.50%
1,268 0,229 754.3 25,0 20,49
Caled. for Cy1HjgONg 20,09

Piperitone-2, 4 dinitro phenylhydrazone % ﬁqr i b Piperitone 0. 1g{z 2. 4-dinitrophenythydrazine

 OHeSO04= % ) —zv{ékﬁ%ﬁnxmfﬁi%kﬁmuﬁif&@a’érﬁaméo 2 A7 = d bLERETH
1¥m. p. 118°

Piperitone Osime-+- 2 % ) — A5cciPiperitone 0. 5g ¥R % o Blic 0. 5g®KOH %0. 25cca 7k
1T &9 L2 &R hydroxylamine 0. 5g%0. Sce KGR L 7o iz, Z AV HijEd Piperitone %
MrBo —HHE LB L CRESEEN RS L MiEhicitfr ET 5. ZHOMELE
LA &7 — b Bmf%m p. 117~118 DM EIL a T 2 2 Hivh, BIC109~110°0 & Dh3sy
E?fgéi/hﬁ,@fz&iRead@"z BT O mixturel T % L3 2 B oa-Oximel D\~ T Readii 118 —
119°, fEIEEIR 0 Oximel1107~108° L i L 2o

Substance(mg) vV (cc) P t°C N
‘4‘,994 0,369 754 .0 25,5 8.37%
5,007 © 0,318 - 754.0 25.8 8.56
Caled. for CioHj;ON 8,39

H;y Jrh ogenation of Piperitone---Piperitone 0.3025gg % abs. ethanol 20cciZyiff L PtO230mg
e F CTRER M2 20°CI2 TIT % &iBOﬁ}m L C49cc yfsER IRIL L 20°C, 762mm @lfﬂnmu;48cc
LTRAE—H LT, & @7k3§£§§1]nk. LT b vie oil % semicarbazone i L R R — i
V. p. 210°,  ZhiAns Hm. p. 165~170°0 MRl & (S, MR TRt L fen D75 Read
D% dl-isomenthone o semicarbazone T35 LE L bbb,

2) Pulegone

Puilegome-semicarbazme, Pulegone 0. 1giz.~> & Piperitone DI Cik~ 7z & RO HYT semica—

rbazone Ve Ulze A X 7 — s H=AIFEEE L Cm. p. 165~168°0)%E4Omg>21%7’_0

Subst V (cc) P (mm) t{(C) N
2.511lmg 0.450 715.0 25.3 20.419%
2,597 0,464 754.2 25.0 20,31
Calcd for Cj1HjyONs 20,09

Pulegine—2. d—dinitro phenylhydrazone Piperitone & RIBIC UL, FHFREZV X4 PfEd 218

Bo A X7 =i HEFELM. D 142
3) Carvone

Carvme semicarbazone  Mentha Sylvestris D¥5THAs & NagSOs Tl X115 Carvone $45532g%
A\ Piperitone X [El&EIC pyridine solvent & X 584  methanol solvent 1 THETIT H &
B AR SRR A0 m. p. 142 @{"aa w18 %, =Z[H| Methanol 7 BEHET 5 b EIAIZEDL IR,
1. 8 .

Carvone~2. d—dinitro phenylhydrazone---Carvone #430. 2gi2>& Piperitone ¥ [FIERIC AR Ius
HHIFSL THREBDOMA TS D, ME =T 2 2/ — VEERACH Lm. p. 188° O
w185, IR0, 252

4) Piperitone O#EEEDIEL & WE & OREER
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Piperitone 7 L235mu (R C70L Lo B REAE T4 2 £ 7 —~ T FEHROBY ST
FIRL7od DI D EFWEELY 7w v P UCHERIEAZEOIn CTh 2l
Table 8 Relation between Optical density at 235mu and Concentration of Piperitone

Piperitone Conc. (7/10ml) 1 10 25 50 80 100

Optical density ‘; 0.083 0.225 0. 437 0.700 0. 876

b =

1D DD & R TERER v — & ARAR ChhH S L /- Piperitone % Fi\ T2 %4
WS A sk Amax=235mp, emax= 13300 OG- A 4870, 235mpic 74T Piperitone 11 X
{ Lambert-Beer O:HIHE &% % EARHRo Calibration curve #4E5Hh %

(Figll)e

2)  AHED AN, HEIM D & 7 QIR A ~ 27 P Rk i b o AREG H235
my & Amax EF L, FEEFEOEAIL T O A &) Piperitone 1w & % & #E2 b,
FOBERYEEL, WMhC—Fie o F 6.9~7.3% Ofiwis, TEMe oV Ti0. 4~
3-7%Th 5D LR L 7os

3) Carvone $235mulc. Amax %4 | Pulegone © imax253 Tk b, B3I IEA
I DAL, 235mp OWREEIIRIGOARGIF o b v & E kR 4 Pulegone @ emax
#' Piperitone, Carvoneiz ks L -C/ &\ DT Z U b DS HEE B i S0 EE SEHIZE D T
TERMChHD LEL D,

4) Menthone %, 225mu & 287mp D0 D Amax T B A emax HRD THE LD
¢, Menthone, Menthol @& D EA&MTs HITE R HISE 5 »% Piperitone + DD~
iz by R 5 & FIX N B D emax HED TR E DT OFE LGRS B4
AR X 5 Menthone OB & 2R AEE L T 5,

5) Bl TR RS R e B R &~ By, 22 & U C Piperitone ol R F, R
D TEY I HECH D, SHRO OSBRI L b biugie b
WEBBLRIEE L E X Do

3 EfEEH4 P E9® Betainylhydrazone
C&Bd~=NRN=yav b5574 —

BRI o v g oW C OB E B A 4T 5 FEk s LC, Paper chromato-
graphy i X % 5EEE Al HIEER IS CRIFU ORI AT O 7 P v 2 & &
VLT DIFNC T Db, BICEMSTRIT ) C L BFHEINLN LT S,

SRR D 7 T ik 7J(((CX\"}'?§IS{;35;OVC 0% # ¢k Paper chromatography iz X
LRI CH B0 T Girard T 83 & IS5 L kX0 FiS LT  h D
Betainylhydrazone Bl Lok Stk OB EAE SN 5 & L BB HE IR T 5,

| |
+/CH3 AN CH,

AN
[ 1 +NH,NHCOCHzeN —CHs—> | |
N/ =0 NCHL . =N+ NHCOCH:+N’-CH,
| 2 | N |

N N
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Girard 83 X % Paper chromatography oy Clk Zaffaroni”)@ Ketosteroids =
I 23 k&E»n b5,

LU, F5ilsr© Girard 3 X 5580512 % 525, Paper chromatography
TSR B ie Biay o

ST AN o b v b IR wiix Ao Piperitone, Menthone, Pulegone @4z Cyclo-
pentanone, Cyclohexanone J;(% Acetone % st & UCHER Lico 2 AU SIT TR
AR L OB & Lico Girard TEBRTHLR A 70\ @ CFEHB O Organic Synthesis
0)75?:-1&&:,‘:{& ¢ Monochloracetic ester, Trimethylamine, Hydrazinehydrate % Ff

THAR L. absolute ethanol "CH# L A S192° DM % Bl oo it oR0d

=y T = VLR CTA 8 7~ D FRERERL L BIFCHHDC, 7 P EoO
Girard/b ISR A 8 /7 — A CFTDiz,

1) Betainylhydrazone O FHE!

sl v 10mg Wi AR L2k A 2/ ~ bl B Lz Girard TS
30mg HHLMAK A 7 /7~ Leck M RK LT CHILE TS S5 2 & 217
M, A2 /7 ~A%WE LT, 4% Paper chromatography 1 X 25 & 3 %,

2) Paper chromatography

Hik OB FR2 X 40cm o B ENo. ZUJCﬂiﬁ‘xﬁfﬁ HéemDk Z ARED D) o
D — S F v & 7 U % FIVEER L O T*Nao BR¥eA%, KEafn 74 7 — A 3koK
DY B (pH= 7 ) %PUCiRiLic 7 — % FV B CRERT 5, B
BEi320°C L3 % BHIL 8 ~15IEf %

251 20cm itk ¥ CEHFIA EHET AT Menthone | [o [=) J
ED, ZEIHURE URICESRE 0.72
R BELy R BIL, EbH  Pperitne[ _ Jo = ]
CHEKRC KEE ¥ B0 % & &I 099
WED Sy 2z 77 vy Fik kL, Pulegone | [o o |
Girard #{# K 0'Ketone @ Betainyl— 0.7
hydrazon o s %730 B’ 4K Ptpr;el;mmt [ Jo= = _J
POt i3 B o : 0.7t

3) @4 b foPaper chroma- Acetone] |a= ]

tograms o1

7 DB T % » , Menthone, Pipe- Cyclohe-| lazziiiao l
ritone, Pulegone X RE »3 &3>0 ¢ Ir . . 0%
UCis DA DEBIC I CGIrard (£ S pentanone gzt |
i betainylhydrazone {37k % ¢ ) O
s ©,  Chromatogram ki R(e’;;i;dt { [o ]

0.10

tail UG\ 7o, SHEEmiEsie bl

WedEr Bt L L7cht BAcetone Fig. 13 Paper chromatograms of ketonebetainyl-

Cyclopentanone, Cyclohexanone bydrazones
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s b B E e sk B o tall T 5E4UL, KRy A5 B0
pH= 7 © buffer solution TfIFI L7z butanol mE»4A < /b, spot A HIECH
Bo EEOMHEICRE=0. LIty spot 2AH 523, 24k, #EIEOHO chromatogram i
LELNDMNEL LT, 83 Girard To spot w45 L Ex bbb, &0 ik Keto-
steroids DEICOV T, Zaffaronip e Lic FrCTh %o L L7adi D, A ~v 3R

FE 4 + > @ betainylhydrazone %, Steroid ¢ hydrazone 2 H, L TEE TR\ DT,

T LSRR B CH 50T, KEICK T Polarography 1 X A&/

7o, ketone betainylhydrazone & Polarography #4375 & 2W6J¥ET0E M A LI EE

LTCCADOTEREr b BREAT D EBRLEIEOLR DD, CORRERS v 2&

TeEINEL = Zicgk~7: paper chromatography \o & W#E4 % = L 2D,

=S B&
1) Girard TEIEDEHE
Monochlor acetic ester 19, 6g % absolute ethanol 40g KR L = ORSH & 0% EE, 2T
e — 10° @#HI L fz Trimethylamine 12¢ %72 5o FREAL 10° 1 ¥ C L& 54 s
stirring Lo 0SMB & KK CHETIUITEE 0°CICinbo 165 O & 5% D31 5305 H
50°CH k2 Ton B D Lol B K LTIHRT 2 SRS LA Ui e dicEy, —%
BT %o 20O OB H xylene TR LI 95% @ hydrazine hydrate 12g & HEH Fic N
'5“460 PYIREE 5 LB hydrazine hydrate 2575 T4 % BRI S @0 ST % o FUSL
1l S0 8 1 KOS B R iR Al T L, k= X /) ~ VTR, BT
¥ — B = TEERT A R 189°ULEr 278 = DL Organic Synthesis DILE L h BIFThH
%o —[i] absolute ethanol CHE#EI UL HR192°DMEAREL 2195, '
2) Paper chromatography
Apparatus- 5 7 ARG SR 5 5 LASKOEE ko,
BRI KGN 7 % 7 —~ VB O X W e L, pH7 7 % ~ 1) buffer solution ¥ L
L Kolthoff FHERIEHHIMC 3 5 b D& HvToe .
2EH- KBS S Y W VG ROBCEE L. b %DiHifkEI % & Ts N-HCl5ccic 10%
DOKIDIKEEHAB e Il 2 2 Bk 100 iR T3 b 5 ISR A D & Fiv - oo
i = .

1) Menthone, Pulegone, Piperitone, Cyclohexanone, Cyclopentanone, Acetone & Gi-
rard TEFEE FUS &% b D 7 > @ Betainylhydrazone % fgpi L, sKEgF > 2
J = (FKikpH=7.00buffer solution %M 5 % & EiFREA L) B E LT
—YkTe> Paper-partition chromatography %347z, _

2) BfFE U CRESSEE Y Vv, Ketone-betainylhydrazone ?‘%{Sé}&i?%i%{@,
@ Spot &7 > THENRI0. 1D & = A Girard TEHE D 4 DD 2LLERED Spot
w85,

3) Rf I Menthone 0. 72, Pulegone 0. 71, Piperitone 0. 68, Acetone 0. 14, Cyclopenta-
none 0. 36, Cyclohexanone 0. 35 ¢& T, 7~y RER 7 v MR EF A7 +
> FEE 4 % Y, Menthone, Pulegone, Piperitone o =340k X > TEL RE 8

HEHEL O CHliFEC 48T 5 2 Ll ch ol
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4) BRI O\ T D 7RI 0. TR Spot #3% b 243 Menthone i 48243 % 73
DIMEFERICHTG 0. 15 PITIC 2 0@\ Spot 230D BB o D 5 — 4 = — AAbS
MPEETHLDLELLNDD, HBRTHCED i ole,

4 R—50457%IC &5 Menthone DFEE

BEpkofn < Menthone (3&5ER =0 DAL A3 5 i & b FEfRh T RC
1%, Piperitone, Carvone, Pulegone 4z [, 1"C emax 2MED T/ E DT,  SEANEITINL
Wk BERELEMETS bR, Paper partition chromatography 1= kT b 45 B
BARESTH B Z L HEr DT, F+ = ¢ Chromatography OIE Tk~ Menthone @ be-
tainylhydrazone e o &%~ v "7 7 4 ~ % HCERT 5 5EYEL, Hir ok
BRI IS L, BIFRfE R e85 & & 23 i O CF O8lA LT itifd 5,

Ketone J{# Girard T&{$ & K4 L% ¢ betainyl-hydrazone o\. %, Polarography
w FVTAT o718 & Uik, 194048 Wolfe, Hershberg, Fleser L I % Ketosteroids
B35 b o & 194942 Prelog, Hafhger X ARBR S, v Hle B35 L0055,
Wolfe 471, Girard fbSSIC B4 IV, ISR 1048 ©h 0, Prelog &3 e s
FAF 2IRIHIGK # & 7 — LT RS & T\ B o Girard T34 Fi\ ¢ Menthone o
sEdt % Polarography ic & D47 5 wid, RISHEN—ETH D 2 L AR Ch Bo

1) SkBEZ ALV FERISICH D Menthone-betainylhydrazone @ Polarography

Menthone 10mg % #l7k 2 # 7 — A Smlic ¥5#f L2 ke 30mg D Girard T fn % CaCla
Z LT 2RISR € reflux 3%, RISAKIUTER IR A 5/ — A& DT
10ml fill up-§ %20 % O% 2ml, n/s Tetramethylammoniumbromide 1 ml Kol-
thoff buffer solution 7mlo#HkDEMER & /s LT 2 1c0.5% zelatin solution 1drop
iz T B KSEKII5E LT
Ol L, —EEE25°0C) ©
1AC Polarography #4175 o bu- | _ ot | t I
ffersolution ®» pH%&Z3 % L
€48 b5 Polarogramsii Fig. | ¢ |||||||”
LUDINE Choohey 2 4 o
FEENIT OV TEERT T 135 ! p ol |‘|
DL TH D BEDEHHIE " mal'l k
% pH7.0—8.0 ofipisk bz | 220wl | f

f I
|||'“‘ o

:|||||mnm""'

i L ”“ [llllllif“m!Il l’

2 4.2 0" |'l ! |
ThHTERMD, LI [t | e A "

. KU R I K i I! I
betainylhydrazone & —Rici% 1.0 _0101 ' ||"| l||| k
B CRAKSIRL TS & D ke- e gy . !
tone ik L5 < LT A h U fil — 8.3 o] HI’M!U“ﬂ .
CURIKICHE & 7 RS

o ° 12

RUILH B [i— mol FPED Fig. 14 Polarograms of Menthone betainy 5'ydrazone
Cyclohexanone, Cyclopentano- reduced at different pH values.
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ne &I E T % & WiEn @b TS, Prelog

o EnIptnin <, Menthone 1 FBHEST LT
Bl WD EEL BIIze & CHMRIER TG
15} e 281 U0 & ChBA L 1c D Th B3¢
1) D, JsEin A Lok L4 Constant Dk
-} HEICZE B7g\ o T Menthone 13 friiREE ©

. — 1 Girard T & o FSEMd CRIETH D 252
3 4 S 6 7 8 9 10 pH . . _
Fig. 15 Effect of pH on the Half b, ZORHiEkD Steroids Cyclo-alka

Wave pontential of Menthone none i r L LD THD Z EHHBA LI,
betainyl hydrazone. = D RS A AR B fulE & U TR K % R
T BT R % Girard (L F s & 840z,
2) SKEEBEMEIC ;D Girard {ERFS
Menthone, Girard-T % & ¥¢ s 6 ml wric0. Smlo#fiEk oK% hn 2 CHilE & Rk
RS &%, ISR OZ e e Bag 458 R Lic 0 »Fig. 16Th 5, & O
R LA, RS O%A L B 1R it Constant & 7¢ b, SR DL ngA SIS
BB B L PRI CIER I 20 L TR Bo 62T, SUSIRHEIKEE N
DY ELL SR THRS Th B & & waoTo

mm mim
40+ —— 40+
+ 4
=
K2 )
3]
= < g0l
© o
> >
3 @
= E
0.5 1 2 3 4 hours, 06 0.2 65 07
Reaction time CHaCOOH
Fig. 16 Effect of Reaction duration on Fig. 17 Effect of glacial acetic acid on
Wave heights (CH;COOH 0, 5ml) Wave heights of Menthone

betainyl hydrazone.
(Reaction duaration, 1.5 hours)

WM T N EREEOWRE &4 b << BiSEw Lo L LR SEOKEERRML
SO E R R fofERITFig. 17041 Thofco Z Ofdhi XAUE0. bmlcxuaTh
B2k B et CRENRMEISE O# ety n/oNaOH cHFIgiad e b\ D Th 5 h
BIKEED B HSES Iy F DA WTEN X o) BiS % NaOH ¢ B 5441 phenolphtalein
% Indicator ¥ U CHE L ok, HOBC KT 5. 5mlo buffer ¥ finz 20T, <
OO HE RS b Do T, WE RIS Ui SN B R 50 fr Dl o buffer
O F VB 0502 L) L To AR IO AR L U TR B & T DR A4 s

3) Girard TEEOE

RSB L ¢ Ketone o Ht ok =i Girard-TOE 7B RIWC A B &, WEHEL
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CEAL L TR R L 7 %o Bk ketone DFD 2 ~3 5% IV 5 &Y &5 &\
5 Prelog O3 Menthone OHIAMC & 2805 B, H AT 0 S5 A 5t 7 fo i,
i Tablel0n i< ¢ ok,

Table10 Relations between Overplus of Girard-reagent and Wave heights

GirardlT | Wave height

20mg % 43. 5mm Menthonell. 5mg
30 | 44 T=25+1°
50 42 J

100 | 35 S={5

4y gﬁg&@ HREEREE (Mcnthone betainylhydrazone O3 fREE)
- Cyclohexanone betainyl hydrazone 0%

100p ee— BB E R TR DA HT 20 Th %

g T - 0B, REMFRGHELEE 1R D Polaro-
2w grams FI AT Bicw 2 &2 Prelog
§ 10 LD H)’i"b:bf(/l%;@‘m‘:o Menthone @46
-t , I TR & & 0T s e T LTt
B w3 Fig. 18 OUI Thote, THHHC LB

Time L, Menthoné DAL AR RR D ¢

Fig. 18 Decomposition Velocity of Menthone- BiEe, 1D Polaroqrams %

betainylhydrazone at 25--1° B4 ﬁ‘ HLA T (A Cd B & X BT,

5) Menthone @ betainylhydrazone (T kL B E Bk & "Calibration curve
Menthone @ Polarography i & % EHII D EOHICL IR L UCRO oD E

A

(a) E{I}’ﬁ( Menthone~methanol solution 1ml ] 1. SEHIEIRI e CRISHE 5 o © DR
GirardT—methanol solution  1ml | CaCly % L CRIRARET 5, bL It
absolute methanol 5ml [ C AR TC B 10ml i absolute” methanol
glacial acetic acid 0.5ml J CHl upd B, :

(b) % Reaction—solution 1. Oml ] = @p%\;NaQH@ *?P?Fmi oml %
Pure methanol 1. Oml Z I ERC Lo Chuffer 5ml
n/s NaOH 1. 5ml Ll 2 75 b EfENE 0 50~55%1
n/s Tetramethylammoniumbromide 1. 0ml

Teled L, WEREMELIAER

J fe AR 35, buffer 75 5mil]
TREENRE Do

Buffer solution (pH?7. 0 Kolthoff) 5. 5ml

0. 259 Zelatin 2—3drops

= DB Lo TB BB Y 25°C10 BB R OKERW LT 5 Z 215

43441 Polarograms %l % o Menthone &t DF% § DD, L OWE R ET I
Vv, SR T B IEIRD calibration curve %45, (Fig-19) -

6) R s @ Menthone @ Polarography (C & 358 '

e 74 5 Menthone B8 @ A9 CHRUNTEE © ¥ € © control, i jx#he> Girard 1t

leu &40t b 0, KO #ic pure menthone BN L Ty D 9 AR o VDIH

Il e SE SRR TR RIS 1R B kY 10mg DT D3Enc kiyﬁj%’, OB A &
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(}”xéu,tcu ‘o vx“‘z_—!:@”% U &

S0t / iR AV @VCJ?)“)“C: /1[%—111:::“?‘

B IFERIC X Zf) N R eV

5w (2B 10~30mg AHFEL, L
o Tv@@@&@mﬁfa R
£ ol 7o Polarograms - f 245841
F3 ¥ Z 213, pure menthone
20 ¢

DELG X B DB zelatin
B Tl bR T D, Bl

L 1 1 | i -
0.5 1.0 L5 2.0 25w+ Menthone o % D35A1LHRA
2’5 é 10 15 107 ol y N . o4t
T ASEAS I B AN MR A L gt

Menthone Concentration

TRk IC SR TS M O L
i B P TR AR DS R 631@‘,4
i Zelatin % nz. % & JWHZEAL L IR ARA 5 5 o 3 Polarograms (X BEMEIEREE 1
FEEILJP\?L i A EEC T B o % o Polarograms & j¥i5ic k. % Menthone &i; woxime titra-
tion & W kool ¥ PR L CR4 & Tablell ol Th 5,

Fig. 19 Calibration Curve of Menthone <S-“)

Tablel1 Menthone contents : Comparative results on various dementholized oil

Peppermint I\@Te contents ‘ Free Menthol
Sample by Polarography bsr Oxime [ contents

A 26.5% 26.0% | 42.7%

B 23.4 22.4 a3

c 28.6 26.7 36,4

D 15.3 18.7 A

JE M7k pure menthone % ¥ LA o % 779 &, Tablell il Tt
oo X 0EE o Polarograms (% Fig. 20155340 Th %o

Table!2 Recovery test of Menthone to dementholized oil

Dementholized ‘ Menthone ‘ Menthone Recovered | Regovery
oil | added resulted | Menthone | ratio
30mg Omg E 7mg | —mg —
" 5 Po12.2 ‘ 5.2 103. 8%
i 10 ! 17.2 10. 2 102.0
" 15 | a5 145 | 96.5

Tablell %0 Tablel2 DFED BT T, Polarograph e X vo T O N
#10> Menthone &% 7 7n D IEREICE B RS 52 5B,

KORE (- 7w 7T 7RIS L Ao Piperitone 0%Ei) Fig. 21 2R
S ORISR A EHRZ I T RGBS v el Tee WEL
TRRICHEERL £ 0 |
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Fig. 20 Polarograms of Dementholized Oil
( A =Dementholizedoil 30mg+ GirardT 25mg

Reaction _ {Dementholizedoil 30mg | . . 1 -
conditions | B ’{Pure Menthone ~ 10mg +Clrard T40mg

C=Control, namely dementholized oil not reacted with Girard T

S B
1) Apparatus : - 8078 Heyrovsky-Shikata type # i\ 7-, Galvanometer [RRE
5.23x1079 A/mm/m, —1.0volt 1f8% Capillary ; m=0. 65mg/sec, t=5.8sec/drop AL
SR ORRE am DH DR,
2) pH#s Menthone betainyl hydrazone OB EH BT ERMICRIFTHE
Table]3 Effect of pH on Halfwave potentials of Menthone betainylhydrazone

pH 2'/5(8.C.E) W.H. | Reaction: Menthone 40mg+GirardT 80mg refluxed
2.9 —1.11 Amm¥ for 4hours in 10ml MeOH

4.2 ~1.20 11% Electrlytic sol. 2ml of reaction solution

5.3 ~1.35 15% ! 7ml of Buffersolution

6.1 —~1.40 18 1ml of n/5 T.M. A. Br.

7.9 —1.47 41 Buffer Mcllavine 2.9—5.3

8.3 ~1.50 35 Kolthoff 7.2--9.9

9.9 —~1.55 10 *Wave height for 1st wave

3) BEEERAMICH D REHRORSICRETVE

Table14 Effect of Reaction duration on Wave heights

Reaction condition. Reaction Wave
‘Menthone  GirardT  CH,COOH duration height
11. bmg 30mg 0. 5ml 0. 5hour 34mm \
" 1 1 1.0 40 L
7 1 1 2.0 40 PI‘H—E’S]-SP
i " i 3.0 37.5 -
" " " 4.0 35.5

4) BRERFEMESESCRET R



8 G12) i K ok No. 4

Tableld Effect of Added glacial acetic acid on Wave heights

Added glacial acetic acid |

_ to 5ml MeOH Solution VVaye heighE

0 ml 9. 5mm" Reaction : Menthone 11. 5mg+GirardT 30mg
0.25 35.0 . Reaction duration 1. 5hours

0.50 40.2 | pH=7.0 1

0.75 f 40.0 | T=25+1° SF10

5) Menthore #EE &iFS & OBR
Table18 Wave heights of Menthonebetainylhydrazone at different

concentration of Menthone (S = 12)
Menthone _concentration Wave height
Lmglioml o x10-Mol | M
2.00 13.0 69.0
1.50 9.75 51.5
1.00 6. 50 35.0
0.75 4. 87 28.0
0.50 3.25 18.5
0.25 1.62 10. 0

6) REldSH, EismF @ Menthone OHITIEE

Tablel7 Menthone content of various dementholized oil by polarography

Name of Demen— Sample . | y
thilize 4 ofl wiig%t B Wave height } Menthone Menthone
A 4.98mg 29mm | 1.32mg 26.5%
B 5.13 25 1.20 : 23.4
C 4. 48 i 28 1.28 : 28.6
D 4.18 23 0.64 15.3
i )

1) Menthone %4k # & 7 — ¢ Girard TEIE: RS L CE SRS Betainylhyd-
razonetd pH7. 0~8. i ;A-CHIUNIn R — 7 »w 77 7 ik B2 T O tE i pH
=7. 2T —1. 47volt(s . c 5)y THDl0 ‘

2) Menthone & Girard T & o i T35 U < fBIE Ch 5 HUkEE 2 1022 55m3 1
VE RS 1. B © Constant & 70 % = 2 HHER G NC Lic,

3) = o&fETE bR 5 Menthonbetainy! hydrazone i3 Cyclohexanone ¥} UpH
7. 0~8. 0 CiL LRI ZE Th D00

4 B Imle £ 7~ lmleing, 2% n/eNaOH % v 2mlbUFedfiL
n/sTetramethyl ammonium bromide 1ml buffer solution 5ml % Fv-T10ml &
fill up L7ci &I L 8 bh 3 Polarograms 7 Cik Menthone OEEEC 7 » v

P U ET X RS R A ko Calibration curve & 7¢ 5,

5) A BV T H o Menthone 7 1, Oxime #k& ERLLI-fEZR LI, BN
A0 L 7= Menthone ddgr sk B-Ch 1, BiRAo Menthone o & fic
T35 ERHELNT L,
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5 R3304 5 7% & BEFRTO Piperitone OEH

FITEC AT o Menthone® 2 — 5 v /5 7 ¥z X 0 BET 286, BTG
Z¢ Girard TESE & Fs X7\ Control 3B Te: oM » e\ S5 i Bkl
LB L5, ROIT5EE Control O dF 2B X EET 2 2 L AUEThH B,
Fig. 21 B Wit B O e oAb oo i i 2 & Girard{b 247 5 © &7 LT bhuke
Polarograms Tl %, JRFHERT — A BTCHEWE A A\ © THIZEIC $ % Menthone o
BEEIT ) Wihic DHE L WEEEYRD oo AR TR ZERTME O 5 bl LT
Piperitone 04 % BN & 3 5 BRI E T %0 Thalodn < FAMOR A ~ 2~

A FA T Piperitone, Carvone {3 [fj— ¢ Amax 235mu%- 4 L Pulegone 4, Amax=253
mu HRL, SEHERIEMTHLDOTZE K~ v /7 7RI X VT 51T WM@&
XN Pt o APBTEMAI A ED B L AL #E L b b, 1950428, Bltter
3. Pulegone, Carvone o — 5 u 7' 5 7 ¥ X BHFSE % 332 L jc At Piperitone i ou T
L, FEOMBROTIL, K—F vy o 74— ILBHEELRIL .

it
,‘,n
ll
il
|I||l IHH!I'
L1, EOIII |||””" ||||Il|| -1 73[”“," T
| b i
. : ~1.70 gl |
L3, 50[ My ! |IIU ||l ~L78 | 40mm
o ' 1 fl r
N T i i If 50 \H‘ i
A e p o
N 'wx‘ RN i ! i /
~1.2v o' o “” !
M. S L i 13:'[ ”"ml !
Bl SO Z1.65 il )
~1.0v M.C + I f ! [
L™ n o ( |
0. 6y K ||t' K i
. LR o ~1-\‘ﬁl,.ml i ; [
20. 5v ) ' | !
' 1
\Zloli El Am. W. Mww""”/ M,)..‘I K N |‘|
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T o B
—1.0v WV“‘ Crx MMMMVWW r
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= L0v Crxb b i
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Fig.21 DPolarograms of Various Essential oils
A=Wild-1, B=Mentha Sylvestris C=Mentha cadenensis
D=Mentha routindifolia, E=American white
F=American peppermint G=Cross (red x China)
H=Cross (redxblue) ; S=1/14, T=2541°, pH=7.0
Supporting salt : 0. 1N LiCl, MeOH 20% Sol.

1) pH@ZE[C L P Piperitone Q¥ ETER &M

Piperitone o#EEEOHERE L€, PHOZHER X571/, L wu%q%:diuﬁ U7 fdiid
Fig. 22, Tablel7pin & Tl ofzo
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Tablel8 Influence of pH on Half wave potentials of Piperitone

pH | Half wave Potential W-H( 5:210>
1.9 ~1.25 voltcs.C.E) 28mm
3.1 —~1. 30 37.5
4.2 . —1.37 35
5.0 ~1.45 29
, —~1.54. —
6.2 {~L78 29%
—~1.55 o
7.0 {~1. 80 | 245
—~1.56 —
&1 {218 21%
9.3 —1.72 20
# Wave height for 2nd wave.
|
| ‘l {
Ll | |
| | | l
1 1 | |
.l ! !
L | I |
M L |
SN Il |
| Il |
| l /
f [ |[| ’!
! l ' WW I
PH:},;_?H"’ ll' [f | {””” | f
Lo T H ! | ! [l' ]
< PH=3, 1,,/ | i I{
ol ! tl ! |IIII |
21.0| g S ! T |
pH= 4.2 ( 0
- A__v_,,,,,,.pr’l p { I‘ll I;Iil I”Q‘l
—1.0 o roy
ekl B o PR ! il ,mmll
~10 pH=6.2| ! |
N - LI 'l!’ l" ‘ ““
volt —1.2) pH=7.0| ! ll
0.2 —* COontey ataall ."’ 'll
—1.3 pH=8, 1 'l”“,,. i |
L 'l
—1.3 PH o3 “‘.I
13

Fig.22 Polarograms of Piperitone at different Hydrogen ion

No. 4
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2) BESESICRETEE /
Fig. 22, Tablel9 %1« #13d U e fifipH= 5 2% b ‘6ol
Piperitone OB ICHIY & 92 % & OEAIC R B REED
B XA OB JIE Ui fiakek Fig. 23 odn o}
THolo
3) E—5 0L 7T THEIC kD Piperitone ERIREE
[ifN7fiHs > Menthone 13844 < LA b Girard 1k BEG
AT S B O CRITHR DIERIC 2 5 Tl % 3 Fi9. 28 ifect of Temperature on
‘Wave heights of Piperitone
Jiiprir o> Piperitone (3% Clb % T, WIHEH O (pH=5.0)
RO R E 2 < AN DT\ e £ 5 T B LIRMEEK T ol MTHIF S DT A 2/ — v
%409 ~50%1 T 5 N B o TEOT, mB&Jf?iﬁT)ﬁ; % n/1oLiCl 25 % NI H I
Tetramethylammoniumbromide 2 f1 5 %5 = & & Lizo
E%10-3~10-4M o> Piperitone % &5 A ¥ / ~ v 4 ml, pH=5.0D Sorensen buffer

solution 5ml, n/s Tetramethylammoniumbromide 1ml Dk B THE BN

20 WeC

polarograms |} Piperitone DJLEHIC LT W%
plot 3% & Fig. 25X oy & sl O &85 o mm
pH=:5. 0ic.j?* % Piperitone o J L e Bt
S UTFaA EARBTh B o (Fig. 24) & 0 BERIRAE
NEHEThHD,
4 ik PR O R-50557KICLD
Piperitone & N —
pH=5.0iz#% % Carvone, Pulegone &3fkhL 7z 051 2 4 5 g
polarogramil, Tablel9 ORI EL L T/ % IRTH, Fig.24 Dez:j;;lgosition velocity
Carvone ¥ Pulegone X {334 L T\ TR T of Piperitone

% ., Piperitone ¢ Carvone Pipe~ mm
110 " X

@
k=3
T

i
=3

pH=5
T=25°41

Wave height

N
<
T

ritone » Pulegone o#iftiir
DI XD TISHEL I IS wf -
bhvbo Efitio polarograph Ve
e k% v Fig. 2608 e A
HEL LICHB & R O I P
Piperitone Ckh % LB 2 b5

~
=]
Y

’
-
s

DTl %o YisH b calibration ™| > /

curve % F\ € & T T B
Table20 Dln AL, & 10}
DFEHT I s D ERIPFITI A ~ 1 D 3 7 5 T

Z PR XBMEE Ll 5 10 20 30 40101 Mol
‘ . ) Piperitone Concentration
TR D, BEBCEEERmE LD Fig.25 Calibration curve of Piperitone

Wave height
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Table 19 Half wave potentials of Unsaturated Ketones in peppermint oil.

Ketone LiCl Tetramethylammoniumbromide
Fiperitone —1. 44volt(S.C.E), —1.37(S.C.E) pH=5.0 .
Carvone —1.33 —1.25 gaZsilMeOH 30%
Pulegone ~1.35 —1.36 TMADBr. v 40%
/ '
!
! ! ‘
|| ] o
! { gl
il | I
il | |
p {
I ! |
! ! ]]
i ; |
N f |
| Vol i Voit i Voit "
= S 1 O g O I <
7 1 C

Fig.26 Polarograms of

A Dementholized oil 7% =—1.85V0lt( Conc. 65. 501e%)
B Piperitone =-1.37 ( Conc. 6.55 )
C Carvone =-1.25 ( Conc. 3.80 )

S=1/g9, T=2541°, pH=5.0
Supporting Salt, T.M. A. Br. 10% ; MeOH 40%
Table 20 Piperitone contents : Comparative results obtained on various

dementholized oils.

Piperitone contents

ementholized
oil by Polarography by Ultraviolet
A 7.8% 8.36%
B 8.1 8.89
C 7.5 7.90

X DFT-D7c macro DHHEIC L% H X O REVE L 7o 0T Do SRR He
LTE~F v s o 7B X A8 %5 DU08N DER OZ T { EMIEBEEI T 2 D
LRED L B2 BILS,
1) Apparatus : Galvanometer JRJF 5.23x 10-A/mm/m
Capillary, m=1.57mg/sec, t=4.5sec/drop, m% tV6=1.735
2) Bt Piperitone ORSCRIEFTEE
Table21 Effect of Temperature on Wave heights of Piperitone

T © { 10° 15 20 25 30 Piperitone concentration 32. 7mg%
w1/y (volt) ﬁ —1.41 —1.42 —1.43 —1.44 —1.45}; DPH=5.0 (MeOH3ml, %inq
W.H. (mm) 1ml, Buffer 6ml), 5:10

34 40 55 58 66
3) BN B O KBRS Piperitone ORES|C RIF 4 B8
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Table2? Changes of Wave heights of Piperitone by Time

Time (hr) | 1 3 5 20} Piperitone concentration, 321. Tme%
L T=25+1°, pH=5.0,5=:7
W.H (mm) 58 58 58 55 o= P 10
4) Piperitone @ Calibration curve
Table23 Wave heights of Piperitone at different concentrations

Piperitone Concentration Wave height (F25:3) S:jl()
melroml  %x10-iMol | n/sqT. M. A Br(MeOH40%) _n/, oLiCI(MeOH30%)
1.00 5.5 | 14mm 17mm
1.50 9.7 21 . 25
2.50 16.2 36 42
3.25 21.1 46 55
6. 50 42.3 ] ) 93 110

5) Polarography [C & BN Piperitone &8
‘Table24 Piperitone contents in various dementholized oil by Polarographic

method
Dementholized oil i Weight - ‘Wave height Piperitone
R A | 23. 6mg 96.6mm|  1.86mg 7.8%
B i 25.1 29.2 2.03 8.1
C 1 35.2 | 36.5 2.64 7.5
s )

1) Piperitone (¥ 30~40% # # / — AR GRS FREM FIc it 1T ) & pH6~8
D T &7 3 % Polarograms# 4 2. % o PH3~ 5 ORI I T AN & 7%
3550, 25%Zelatin 1 ~ 2 i 2 EHI S, B0 Bk pH 5 it % g3
% LRt MeOH30% 0. IN—LiCl » & &1 /,=—1.45Volt(S. C. E) MeOH
4024, 0.05N-Tetramethylammoniumbromide © ¥ & Ti/,=1.37Velt (5. C. E)T
5 H, Wb A5 Calibration curve 235 bt s,

2) ARG O D TR O e TR BB L, B¥ D 4 ik Carvone
I b, Piperitone ok % LELZSNBEAENS - L ElD L (Fig-26), HIbE-
FERL GV [l — Amax 235ma O 7o DASHERR R D TH 2 2N, K—F v 775 7k
CEIUEERDOR TS, BHEEIMMTAS & WO FIEEHE LT %o M DN
WTIFSA & Piperitone 0 Th2TZ OEHIT, K—7F v 77 7R X AR
i, B E R SRR R X B LW —TT B & Rl T,

' ik

1) SRR

2) JBEESp, TR (1952) SERE

3) P.E.O.R.9 (1918) 37. SZRBTZH, HAMLEE (kARXE) 1FE23
4) Guenther, The essential oil I D.van Nostrand.C. (1949)

5) =k, il [Eep, BEE: RiME 24 (1950) 82

6) Masamune: Jap. J. Blochem 18 277 (1933)

7y =, AEc H-RNE 12 557 (IE13)



90 (318) eI

8) g, R ATEA T, 10|, 13

9) Hr: HAL 50 546

10) Stillman, Reed, Perfumery E.O. Record 23 (1932) 278

11D R - FMoRSE  BARSCEIITE (E25)

12) LIRSS R 8

13) Lowry, Lishmund: J. Chem, Soc, (1935) 1313

14) Lowry, Simpson, Allsop: Loyal Ssc. Ann, 163 483

15) Cooke, Macbeth : J. Chem. Sve. (1938) 1408

16) Brady : J. Am.Chem, Sse. 53 (1931) 756

17) Read: J.Chem Soc. 121 (1922) 587

18) Girard Sandorenco: Helv. Chem, Acta, 19 (1936) 1095

19) Zaffaroni, Burton, Kentmann: J. Biol. Chem. 177 (1948) 109
20) Organic Synthesis Col. VolI John Wiley 85

21) Wolf, Hershberg, Fieser: J. Bisl. Chem. 136 2088 (1940)
22) Prelog, Hifliger: Hely. Chem. Acta.32 T 2088 (1949)

23) Nakajima: Memories of College Agric. Kyoto» Univ, No65

24) B.Bitter: Collect. of Czechoslovak, Chem. Cin. (1950) Vol XV.1

No. 4



No. 4 A TERAR IR OB E S B9 2 ISR @19 9
Summary
STUDIES ON MICRODETERMINATION OF MENTHOL,
MENTHONE AND PIPERITONE IN THE PEPPERMINT
OIL BY SPECTROPHOTOMETRIC AND
POLAROGRAPHIC METHODS
Sumio SHIMIZU*

(Institute of Agricultural Chemistry, Eaculty of Agriculture)

1 Microdetermination of Menthol in the Peppermint

oil by Spectrophotometric method

The acetylation method has been used to determine the content of Menthol in
the Peppermint oil, but this method seemed to be rather difficult in the case
of small amount of sample obtained from the biochemical point of view. Masa-
mune ‘reported the calorimetric method in which Borate buffer solution containing
phenolred was used as a standard solution. The writer investigated thié method
in detail by Beckman quartz spectrophotometer and presented an improved method
without phenolred standard solution. Satisfactory results were obtained by follow—
ing procedure.

A) Reoagent Preparation : To 1d01n1 Sulphuric acid (1. 5volume part HoSO4 -+ 1part
H50) 0.5g p-Dimethylaminobenzaldehyde is dissolved.

B) Procedure : To 1ml of Menthol methanol solution in 20ml cork stoppered test
tube, 5ml of reagent solution is added. Heat the solution in a boiling bath for
three minutes, then cool under running water. The colour of the resulted solu--
tion is pink-red. A blank determination is made simultaneously by using Iml of
methanol in place of Menthol. The optical density of the reaction solution is dete-
rmined by using a Beckman quartz spectrophotometer at the wave length 540my.
The instrument is adjusted for 100% transmittance for the blank solution,
no further correction for the blank being necessary. The measurement is made
at 540mu and the Menthol is determined by the calibration curve prepared
previously. The following notes are mentioned to carry out this procedure.

1) Sulphuric acid concentration of the reagent has influence on the optical density
of Menthol, so the calibration curve must be corrected for renewed reagent
(Fig8). Reagent solution stoppered tightly in brown glass bottle remains sui-
table for use for several months.

#* Assistant Professor of Shinshu University.



92 (320) 1 7 W P No. 4

2) Measurement of optical density must be carried out without sunlight. Indark
place, the optical density of the reacted sample is quiete stable for one hour.
(Fig5) (detection limit is about 107 per lml).

3) Ester menthol is hydrolyzed in the reagent solution, so the optical density of
peppermint oil gives the content of total Menthol. In this case the hydrolysis
rate was about 95%.

4) It is noteworthy that the ring alcohols such as cyclohexanol, phenol, borneol, etc,
react with p-dimethylaiminobenzaldehyde. Consequently this method does not
show the correct value if essential oil is contaminated with these alcohols. (Fig. 7,
Fig. 8)

2 TUltraviolet spectrophotometiric determination of
ungaturated Ketones in Peppermint oil

It has been shown that «. B~unsé1tura’ced ketones such as piperitone, carvone and
pulegone have two adsorption maxima in ultraviolet sl)ectr(:;i)(&izhe writer isolated
these ketones from the essential oil of various Menthe plants for quantitative
analyses. The results are as follows :

Piperitone and Carvone have same Amax 235mgy, so it was difficult to determine
these ketones separately by spectrophotometric method when they were mixed
in a peppermint oil. In this case the optical density at 235mpy seemed to be

approximate value of total unsaturated ketones. For ordinary commercial oil in

15 Semicar— Amax emax
[ajD - bazone (in methanol) (in methanol)
Piperitone =+ 0 220~221° 235mpu 13300 Mentha arvensis
Carvone = —57°28/ 142° . 235 10040 Mentha sylvestris
Pulegone  422°19/ 167~168° 252 7500 Mentha pulegium
Menthone —29°28/ 189° 287 24.5  Mentha arvensis

Japan it may be concluded that the absorption at 235mp is chiefly due to Pipe-
ritone. Menthone has two maxima (Amax 287mg, 230mg), but its intensity is too
weak compared with piperitone. If a wild mint is mixed with cultivated plants,
the intense absorption at 235mp shows the presence of unsaturated ketone (de-
tection limit is about 1y per 1ml). The rapid determination of piperitone by u.
v. spectrophotometric method is to be recommended for the quality control of
peppermint oil.

3 Paperchromatography of Ketone betainylhydrazones
in Peppermint oil.

The betainylhydrazones of Menthone, Piperitone, Pulegone, Cyclohexanone,
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Cyclopentanone and Acetone were prepared by refluxing with Girard Reagent T,
and were developed by butanol saturated with water. Pottasium jodoplatinate solu~
tion was used as colouring agent. The results obtained were showed in Fig 13.
The difference of Rf between terpene ketones and other ketones was clear, but it
was difficult to distinguish Menthone from unsaturated ketones such as Piperitone
and Pulegone because betainylhydrazones were not satisfactorily stable and tailing
phenomena were apt to interfere with neighbouring spots. A paperchromatogram
of dementholized oil showed three spots. A spot (Rf=0.71) seemed to be Me-
nthone but other two spots could not be identified, but were presumed to be lower

carbonyl compound.

4  Polarographic determination of Menthone in
Peppermintoil by Girard Reagent T.

While menthone itself was completely indifferent to polarographic diffusion
current in the range studied, Girard derivative gave a well defined polarographic
wave under suitable conditions. For the separatory determination of Menthone in
ordinary peppermint oil by polarographic method, satisfactory results were obta-
ined when electrytic reduction of betainylhydrazone was carried out in the Ko~
Ithoff buffer solution (pH=7.0) and n/s¢ Tetramethylammonium bromide was
used as supporting salt. Prelog et al reported that many ketone betainylhydrazones
were prepared only by refluxing with Reagent T in absolute methanol solution for
several hours.In thecase of Menthone the reaction with Girard T was exceedingly
slow in neutral solution, so glacial acetic acid was added to accelerate the
reaction velocity. (Figlé, Figl?7)

The quantitative Procedure :

To 5ml absolute methanol solution which contains about 10mg Menthone or
corresponding dementholized oil and 30mg Girard Reagent, 0. 5ml glacial acetic-
acid is added and refluxed for 1.5 hours without moisture. The reacted solu-
tion is placed into a 10ml calibrated volumetric flask and ise mad to volume
with absolute methanol. (stock sotution) In a test tube carring a glass stopper,
1 ml of this stock sotution is neutralized with n/oNaOH using a drop of phenol~
phtalein (Titration volume ¢ ml should not exceed over 2ml).

Then add (7-—a) ml of buffer solution (Kolthoff pH=7.0), 1 ml of n/s tetra—
methylammoniumbromide, and 2 drops of 0.25% zelatin solution. Transfer this
electlytic solution in electrolytic cell, remove oxygen gas by passing hydrogen
gas and take a polarogram of this solution at 25412 The wave height is mea-
sured and Menthone is determined by calibration curve prepared with pure
menthone on the same conditions.
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5 Polarographic determination of Piperitone in
Peppermintoil

Polarographic studies on « »3-unsaturated ketone such as Carvone and pulegone
were reported by B.Bitter but little information was obtained concerning with Pi-
peritone. In this article the polarographic determination of Piperitone in pepper-
mintoil was undertaken and satisfactory results were obtained, which agreed with
the values by ultravioietspectrophotometric method mentioned previously. Both
Piperitone and Carvone have the same maximum absorption (Amax=235mu). So
it is difficult to conclude whether unsaturated ketone in the peppermintoil is Pi-
peritone or not from the spectrophotometric results. By polarographic method
Piperitone was distinguished from Carvone in the peppermint oil. Half wave po-
tentials of these ketones are as follows :

Piperitone —1.37volt (S.C.E.) \ MeOH 40%

- n/s0 Tetramethyl ammonium bromidel0%
Carvone  —1.25 Sorensen buffer solution (pH=5.0) 50%
Pulegone —1.36 25x1°

By careful observation of polarograms (Fig26) for ordinary dementholized oil
it was pointed out that reduction wave was due to the presence of Piperitone.

The quantitative Procedure :

Electlytic solution is prepared as follows: To 4ml of methanol solution (pipe-
ritone concentration 0.1~1.0mg/ml) 1ml of n/5 tetramethylammoniumbromide
and 5ml of Sérensen buffer solution (pH=:5.0) are added. Transfer this solution
in electrolytic cell maintained at 25=+1°, remove oxygen gas by passing hydrogen
gas, and take a polarogram.

The wave height is measured and Piperitone determined by calibration cur-
ves prepared with pure pipéritone under the same conditions (Fig 24).



