%ﬁ@ﬁ%%%&ﬁ@ﬁﬁ‘EVﬁféﬁ
& 7k i S KK
(BN BEE S LIRS
1 p-Dimethylaminobenzaldehyde [Z & 2 Menthol OHEBREE
'Enﬁ&bz&ﬁ@%ﬂ%wux«aF»L;aiﬁ
Enm&b/&ﬁ@BawwmﬂmmMLié~—n—ﬂn?b9774—

H=S 055 7FHIC LD Menthone OFEE

H=SA55THIC L 2EH AT Piperitone OER

o AW N

kamfmﬁwmﬁ%ﬁﬁbtﬁl®ﬁﬁﬁ%%,ﬁﬁﬁ77/w,$l%@%@
EEML DR T O e B T L2 O w%xwf,%oﬁhﬁﬁmm%%mfwﬁwﬂ%a
A ®~:‘”J«_fm AREETH S0 RULNASOEREEFE L T2 HAGERIChHrIc 2 0
Hli &R olcbll TR, WEEGFDO S ORRFINC HILERS e HiF, 0%ty
ST LSBT bl bic - EBL B FRICH ST TREORSR B
ﬁﬂ%mﬁ@?&k&%?é&BH, A BRI DB ATES B AW 45 Z ik
oA 5 Bl AR A R 0 B 2, RO S, RIS DBE &\
5 WAR b WS B Lis S Tl e bl bTh %,

EHE TR RS O MR BB A T L L 5 LB%, COBLEIED
Dy, BHTEERS OBMERFRPIET 2 OLEICHE LI, HF—BAr b~
N OBERERT, & MERAOBEEREELE, Paperchromatography, %4450k
LA~ b s, Polarography Z£iz & h&& iz,

B OEEERIMITEAT R FRE LT DR TR, HhOBERSES R
DICDIEARRFROBFIFLE 2 bivd, EIh Menthol DEBOENBREZLIES &
TH 7oA, BAMETOBRS & SN DEKR, BEOFERO—2E L TR A
ETLONTBHDTHD T HEHOMEIAET s, Y BEOSB I THELLESR
INHNHLTH b,

ARG O—ERLIERLTAE S A X 0 IE28ME 4 A ¥ CROEPEIIZEE & U CREARSE R b
JREFRIAT 212 OT, EFEEAYHRY ¥ LERBESSS0E, =H8k8d%, hERIEE L HROR
MESOHBR L O FEEGEERE 203 T3k BERFEEEEAM, mUBRS s BN
Pennyroyal oil %% T SN -BHEMTRRERIRSBHEOF 2 ICEL FAEL MFE5,

* AEEO—EL (K~ 7 v 7T THIC X HRHOME] —5, “#eBL, B8, 20MEE
D BABE LA RS THEE Lo
*k EINREEIEER
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! p-Dimethylaminobenzaldehyde [T & ZMentholmiEEE

Menthol /LB EREH O 5 b R KA TH 2T BHHCRLTOEEDS Min%’fg
P b L OHREVWEIETH S0, B { oBEEI  FE IR T Z)o Zi
505 BbAEEE LTI ERY < macro OFETH D, EH M ECR
BFERS DA VBRI B AT 5 7o b, Kl 1 ~0. ImgiEF 04 &E o Menthol #EE T
% D UEICIE Bhf\-o

ﬁﬂako_éﬂiu pyridine » #/KELER% BE(LFI L LC 7> 7RIS TfT 5 Bk
Menthol OHEEEEYFE XN, —FHEH t/ﬂ_ap_s);: 53 p-Dimethylaminobenzal-
dehyde i X 5 LEEEESEFRLIC L V]E Shlce AERRZOEZEHIME TR
% Menthol OEBIISHAL, TOHIE « GEERIFEMMOBREICE 1225, WK
REEET DS DR\ TRAE BN TE LN, '

TEZEEOEZR T phenol rel mpH7. 930 buffer-solution HEEHER & 1 C\ 5B,
HETOTRER TIERE X b BEEyiZ (k1L Dobosque B X % IEFK OEEL, EHEE
AT MDD T, ZOEERHE L REEEEE LT 5 oo Beckman D
U. Quartz Spectrophotometer % B\ ¢ p-Dimethylaminobenzaldehyde (LI Fp-D.
A.B. 2R D HoSO4¥EW & Menthol © 2 4 7 — VYEIR X B IMENT B BAc T
DL EDBARIFERELZRD, ZOHREDD LRRT, FEOEESFHOELHES
LchElR, W ERHR OsE Menthol EBICHBLE% B2 b WO TE OB

BRET B

D pD-AB. —H;S04 ## & Menthol éolim‘_ézoti?'éz%ox«ﬁ kL

0.4+ Menthol 567% &% X & 7 — A ¥ 1 mlic
p-D. A.B. #0.5% 23 HoSOs¥s% (HaSO4

03] _ s concHaS041. 555+ H0 1%5) 5 mln
oty | A TEREIC 3438, TS I I LRk C
021 ®HLTRLIS FRLADOHERIC > ¥ Beck-
man spectrophotometer = Menthol% & %

ARZ 7 — VBB D \WC T2 fedh D%

1 control & L THERIC BRI HHIE Lic =
~27 tax Fig. Lo T D, BRBMIL

500 30 580 ms  sharp T7c<, 510~540mp ORETCIE, Wk
Wave length
Fig. 1 Absorption curve of Menthol BEREER—TH D UTOXR f$01540mu

Menthol 567 /1mIMeOH +p-D. A. B 5ml Mj’%%&ﬂliﬁ@m?% &E Lt
2) REimEeskoE
p-D. A.B. —HoSO % & Menthol & @Bim@mb@ ﬁﬂfﬁhﬁﬁaﬁbi?m&bi 245X
BLTAD, ZORYEEIBRET LRI, Fig. 20 thotk. ZORRIC X
5L, 2HTIRBERESTHD, 3 ~44Tik constant Th » 55 TILTETEE Y
BT THeDo HE>CMBURFRNIL 3 /4 L RE LTz,
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logIo/I | ’
0.34 logl o/
03F
0.3z}
0.1}
0.30 b . 2 . . : . . .
1 2 3 4 5 mins. 1:1 1125 1150 L1175 120
Heating duration Concentration of HaSO4
Fig. 2 Effect of heating duration on Fig.3 Effect of concentration of HaSO4
optical density on optical density
3 LiEEEEoE

P-DA.B. 0FA & I AFERDBRENBRECERT 3 LEBL DRIV LOHELR L
eI Fig. 30 Thofro  OFRIC L 5 & HaSO4 EBEN LETIUIT 2 BEE
W inho ERKIXL  LODAHAL TV %45 Fig. 30fR1bLUL, ZDLk
BT UBRBEINB LD TRV, 11151 D 1 1 2.0 R Tk s e ThER 2
o T, VOHCRT 2K Thbdo FAHL, BEMROEFZLL 1 1.50%E
FIL TSR A oo '

4) p-Dimethylaminobenzaldehyde StZEDiREs

p-D. A. B. DHoSO4EH I 7 5 BEA R G IS Lin
(7 BB S B iR RDIRERIE, Fig. 4 o T o4}
oo _o%ﬁ%v_ 15 LREOBN MAEC RFT toglu/1

B203 HoSOu IBEEDZLT % BAI L TEAK /NS
<> 200m! OBREREH IC T 0.5g LUTTik & L L il
PHUEL 7% 0. 8~2. 0g DRIICIZE L\ EHTDIR o £ oo
,fzooml( 1:1.5) OH.SOMERH LL Oghiiiy ©h 05 10 15 20g/z00m
: p-Dimethylaminobenzaldehyde
Do TOD aﬁ@_—LEmEE@%%_k —EZ L T\ 5, Concentration
5 EEOBHMZEL Fig. 4 Effect of reagent
H:ﬁ&(x_ Y BEENIEFECTHI S F-BHIT Oi, )iﬁi({?i@g optical density

BHRETH D & EHNRROBETH 2 AERHRIECR T, ESCL BT TR L
ﬁﬁ%umﬁﬁﬂkW%E%MmLﬁﬁ%mF%5®W?%%%%to;@ﬁ%kié
LB OBEICK U CRRESES TS, BRIEGEECT L TR LB { B
RERL TS TR R T RE T %05, Fig. b o[BI KBE-ie 1045853
BB AELYET S, 2 TERL LD T RISHEIPEORMEC KR TLE
SR B BT CHET 5 2 L AP Th B = & RE1Di,
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0.6 /
0.5¢F 0.5+
e A L0
e B 1:1L.75
0 AL 0.4}
— € 1:1.50
\
“/Sunhght 10min
03F 4o e .pLLZ 0.3}
loglo/I i loglo/I
1]
1
0.2 ! e 0.2}
0.1F ~~———————_F 1:L0 o1
T ] s 1 -~ 1 L L ! ] 2
10 30 60mins, 20 40 60 80 T/Ind
Time Menthol Concentration
Fig. 5 Decomposition curves Fig.6 Calibration curve of Menthol
Menthol 567 /1ml+ Reagent 5ml, by p-dimethylaminobenzaldehyde
(540mp) (540me)

6) Menthol @ Calibration-curve

Menthol 57~1507 % &2 7 / — ¥ 1 mlizp-D. A. B. 3438 GREE0L1 - 1.5
H2S04200mlicp-D. A. B.1. 00g% A EEE#E < T/ER) bmly, 20ml A » AR
%%@KTM%,m@ﬁZW?%%WLT3ﬁﬁ%K¢fmﬁb,ﬁ%ﬁ%ﬁmf%%
LT lempE & nCell i Thi0my DS R TR EELET S, (AHDBORE
AR e BT A KT T 5 ) Menthol o0& BEoBEMBICHT 5 BEY 7=
vy MTIUEFig6 ofnE HEA @D ERE bhvb, EoTAS S/ — FPMV\ZJ, bl
Menthol OFEEEETLH 2 LATEETHS = & R A DT,

7) Menthol LISAD T L3 —LEDp-D. A. B. K

p-D. A. B. ¥ %5 Menthol O#ERBEEZRBHOSICISHT S ik, &3
HENREFEOT vz — A BT 50 FES M Uik { TR B, ElbAy:
OE A AR Menthol ¥ » &It A5 3 HE o an{n is AR DL AR RIS
RETBHRED, R - ORIESFAE Lo BT, p-D. A. B. o2
B L BB Menthol W IEHMB T % & B2 bNEMLTH b, KM+ Men-
thol L DB E X RIMEIFET BHEE, NOFETHIET S O Thiliiuis
WX BATARME L EL 5o p-D- AL B, KISERACHEESET 5 L REOWL
Th B,
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Tablel C(lassification by p-Dimethylaminobenzaldehyde reaction

.CHa CI]_I?»
|
CH CH CH» CH
B VAR SN S\ 7N
. HoC CHq H.C CHo H,C (%Hz HC ?——OH
S ] Lo | ]
H:C CHOH HaC CHOQOCO-CH; H.C CHOH HC CH
@ N_/ N NS N/
CH - CH : CHo CH
D | |
CH CH
NG N
N CHsz CHj CH; CHs
= Menthol Menthylacetate Cyclohexanol Phenol
) ol
ze | HoC (IZ ——CHOH
! HgC—C[:—CH?, CHj3 e CHo s CH=CH « CH.CH,0H
HoC—C—CH
H .
Borneol Ber—Hexenol
CII—13 CH3 CI;I 3
- I
B CH C C
S <N\ RN Y
H2C CH: HC Co HoC CH
@ I | i [ | |  CH3OH CH3;CH.OH CH;(CH,)20H
o | HoC CO HaC CHo HoC Co
N/ NS N /S
1t CH CH CH
N l | !
CH C CH
7| VRN 7\ /N
e CHs CH; CH, CHj; CHj CHs
Menthone Carvone Piperitone  Methanol  Ethanol Butanol

H1E2OEEDOLZN L L TED—RENCERT5 & L 13aikTth 52 p-D. A. B.
FIEA®@%RTd ok, BRT7A= —AHTH Y, WOBRGWTAZ—AE L TLBer-
hexenol 1z, AMEFIOT L= — A ThHDlce—5F4 by, BT P T
negative Tk 0, FROEHT L= —~ATHAIZRMOTH Ol INHLDANZ b A%k
7T Fig. 70l th s,

- ofEE £ A+ Menthyl acetate ¢ Amax (% Menthol @ 520~540my XL,
AL EPEhT B b 530~550muick v, Cyclohexanol, Phenol ¥ 510muffiyric A
Md D ERAC T T B, Borneol @ Amax % 505~510mg Tk b Menthol I »
AR Do BEOKENT Menthol 2B H <, MoO7T 1= —BHL & biIcE o
EH A Fig 8IoRm Lo

Db X b ¥R oxE 4o Menthol, Menthyl acetate LIjpicfFrEd »Men-
thone Piperitone ££23p-D. A. B. FIfIc@ Tk 5 DT, AEEC X BB LB
DI OFEIE | {FBEERKILD LB DRIE .

=5 b Menthylacetate OEIERERIIH Menthol X WBREARTE /o T3, &
Wl Estersi £ # 7 — AGER s cyksa % L ¢ Menthol %5881 2 0 b oAy p-Dime-
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Fig.7 Absorption curves of various
alcoholz with p-D. A. B.

No. 4

thylaminobenzaldehyde & KISl 26315 &
¥z b, HEHESIIT Menthol/Menthyl ace-
tate==156/198=0.787 & iz B RETh B, £k
OFERL Ester ok #ERL 95~97% TH
Dtz fE > T, Merithol & & 41 Menthyl ester
BEEL TV 558, WEORE, AR A
v bV OBMEMEDRB Z LT B,

R/ RN Coenmesanot 1y, 8) pD. AB.3kIC £ B SRR @ Menthol

OHEBEEE ;
FESR DB LRI X BT MR OERIT Men-
thol D AR IR ERE LE LD DT, B

BRic X b Ester (L3N8 47 12 —AHOBRE TH B, WRHHOEHET L= — VHH

0.8%

logTo/T *°T

0,41

DFRA gj*«\wc A Menthol
%O Menthyl ester T% %
LI EE TEE TS
bo BIEHT, p-D.A.
B. st Menthol o2z
et BT L, BHRT A=
Borneot ~ VBRI AR T L2 — b
PEETHOTCHLDI LY
ERotedy, ZEOLEHE

Menthol

Cyclohexanol

0.2}
TESROXBRIZ X B & FERTIE
0 0 P 50 0 120 7l R TED TESTH
Concentration LOTCHARBIC Y DEEEY

Fig.8 Optical density vs. concentration of various alcoholes.

0,8

0.6- /l"‘"\n\’B

logIo/T ,
- /‘——._‘\‘\‘ C
0.4 ‘
500 520 540 560m 4
~Wave length

Fig.9 Absorption curves of
peppermint oil by
p-D. A. B. method
A Nishiminywa conc. 1167 /ml
B Ote 1147/mi
Chiys 857/m

FEALHRIC L A{E & T %
T otiEEis, Table2 ofnl ¢ ",
Fig. 9 13BiR4#iop-D. A. B. BEEORI R~
7P ThbBo

Table?2 Total Menthol Contents : Comparative
results obtained on Dementholized oil.

g?menthOIizedlAcetylation Method‘p—D. A.B. Method

Red oil \
White oil

49.01%

49,95

49.31%
50. 20

s ORI Thug p-D.A.B. Bl BfE
MELHTWADOTHMCH A > F~22inz
Z DN EE YA = A Table3 oin &
BRI,
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Table3 Recovery test of Menthol added into dementholized oil

N tholiacd o | Added Menthol | MeOH | Foved | Saled | Kecovery
0.5ml (42.57) | oml 0.5ml | 42.57 | — 7 | — 9%
" 0.25 (13.5v) | 0.25 | 540 | 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 | 61.75 | 95.6
0 0.50 (27.0) | 0.5 27.0 | — —

EioBEINER OEE, Bp-D. A. B. iz & h4E5h 5 Total Menthol o fE Lz
fERRE L Fdodl D Z L BEI DI, R L W EBOEEHFEEET L VELRS
BSR4 L ok Table4, Table8 (p74) R o Table8 3/ ik
XAREERZ + v BRI DTH D T ORI LEREFR 7 » v RS DS
& oiF Total Menthol #34> <, FEEFIZ + > 5L p-D. A. B. BRIk 28821
VWEIE R B2 B DN, SR I BBEA v P~ EE DL E DIt Total
Menthol 73k & 7eo T\ % (DT4BR),

Table4 Total Menthol contents of Essential oilég obtained on various Mentha
" plants by p-D.A.B. Method

Name of Kind Total Menthol Unsaturated Ketone
1  _American 57.949% 12.40%
2 English white 20. 50 57.60
3  RedxChina 11.96 16. 90
4 Bluex Ching 13.76 —

5 Mentha rotundifolia 33.33 -

6 Mentha canadensis 15.59 —

7 Wid A 32.14 34. 10
8 B 10.07 68.60 .
9 v C 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

= 54
1) Reagent

a) p-Dimethylaminobenzaldehyde---E (AR Em. p. 73D & D& FHTe

b) Methanol---T5IF # # 7 — A& L T64°DHS% L hp-D. A B. ISR LZ0EBDOHE
BEHSKL00Z X 1L540m i CITL LD b D& Fiu iz

c) HpS04---S.G. 1. 84D THIHEAIR /K 1 503 LA ChrBgL. SoEWC L TR LIch
D% v, p-D. A B.FUSIC X b B X AEEEER 97E Lo b ©200m! \zp-Dimethylamino-

* 2 bR, FERRT, 28 TSRS Kﬁ#ﬂﬁﬁ%&%hﬁ"fﬁ”@ﬁﬁfﬁ%LTJB DE=
HOFHEE)TEB LIS O TH D,
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benzaldehyde 1.00g% ¥R TEIE L Lo
2) [-Menthol TEERAESEZATH=— 7 X D EELm.p. 42. 5°0 % DR ENER 1Tz, .
3) [-Menthyl acetate i—Menthol * SE/KEHERAROKEEEE Y — X OFED d LI 2 FFHIBUS esteri-
fication #47\ 7KEEERTHSS % 15rom DR £ T 108 I ¢ R 2 B L (8 & Lo
4) (-Menthol DPEEE » TIEE & DEILR
2 &7~ lmldniz KESD T FEOBEDH Menthol %&1r3 20ml AREREC 1ml 2
b, ZICEIE S mlp MR By b o3~ Lic 201 7 @% Dl CREK R O3 REIIMEN L, B85k T
#3035, Beckman spectrophotometer % Fi\» Menthol %&b OZXB L L ¢, b40mulc
RAWRELHET 5, 85N FEEL Tables DI Tholo = DFEEZR R ULTFie 60
B B R B T Calibration curve 232 B 5
Tabled Relation between Menthol concentration and optical density

- Menthol concentration (¥/ml) 15 25 50 75 100 120
Optical density i 0.10 0.16 0.33 0.50 0.66 0.80
e = ’

1) p-Dimethylaminobenzaldehyde ic t % Menthol DEREIRT, FOEAJEN
520~540mp b B ORFER L, Z0ED L & ¢k methanol 1ml iR %Men-
thol &8 #3107 ~120y oI KR it % o Calibration curve |IJE S B AHHEET
BB EEPOMT Lie S

2) BHEOERICR BRI X DL L, BOERAEYRTHL : L5OBRO 3
DOFAGB L AR 2 EIE R O & LW A RE T A 0E AR B, —B
e oo E RS AR T WEE s B IRRE Th b, BilRHICR S p-Dime-
thylaminobenzaldehyde DZEI1XZL L CTHWHIFIRKRE SFEEL Lo

3) BRI 3 A X B DA B BEM:D HEHE DI, ke HER N E RO w
FCHET . B CHREGRTE ThHOo T 1B R T BMRES T D,

4) p-D.A.B.oBEREE]-Menthol DR ERED S DT MBOBRT L= —
LD OFEEET505, ZALDOIRKRT vz — VOB UICHRHmO A > b
— NV DERICHRTULIE L EZS Do, BE MMM R T, ok
BIELSTHD LELZ DD,

5) BRI AARBEOANRERIE = AF LA Y P = DI DB A v b — ACH
WL HEFELN, BT I AEL TR DX —T 5. kB L Rk
13, 107 ¥ TofE o Menthol #RHICERT 5 2 L OHR % O Th B,

2 EFEEHS FRASDOEIIMNPRINANYT FLICL D

xE

RAREEHATD 7 > HANC B L T B RRMR ORI i b, L O
BERRGIHD 7 b v G2 THRE Lico U H OB OFE, Bk, Men-
thone o4}z Piperitone 238 F I T\ 5 Z &, BAEEFF O < 1% Menthone, Piperi-
tone DIMT, Pulegoneg)%@%a [FV Av~e B ] ofFTEL L Carvone ¥ £ 8IS
TrZ & AAHH S T Bz o Menthone 11 Menthol 12 ¥k & ¥ D RS Ch D F OER
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BEIXTEk Semicarbazone #:, Oxime ¥#87i135870 1L € Menthol » 70 U BEHLERIC X 5
EEOEENTHIL TV 57, 5 o Menthone 0&EE. + L Tit Oxime BE2ETY,
sl < v $0. bgh F4 2)0—-75 Piperitone, Pulegone, Carvone 3 Menthone iz 53 1
TABEROIRIR S b Th VIMFCRG 5 2 b ORSEE o, AL
f%%ﬁ@%vﬁéﬁ(:mmﬁ%ﬁk%%Bﬂ%)@ﬁﬂ&ﬁﬁ%ﬁ&bﬂé@f%
B o EEEE Y TR L SRR B BRI LB R FL B EF
LENHRE IR T 55 E OIS AEESITERITER S D, (e R
MEEAREREE I & AIHHENA L Thl T\ %, I BAEER 7 v FOMENL, $%0
TR OREBBECER I 5 E 0 L E L bW AR ORR, BEREEFTK O
To DICEADTES 2 HIE DI HME OMIC O ERFCITZ BHETE D Z L AHEIR
o TNHIEEREEREL LTHR-7 v 77 7R BN L A 5B ELLRD
2 BUEC X AFERITRIRICED - L L LT I BRI o\ T o 1o fER

H B

o}
=0 =0 =
Menthone  Pulegone

Table §
Isolation of Piperitone
Dementholized oil 100g
lNa2503 Sat. Sol.

I |
Unreacted oil NapSOs layer
| Ether washing
|
NasSOs layer

20%NaOH decomp.
] steam distil, .

|
Ether layer

|
" Residue Distil.

Ether extract
4.7¢
|
vacum distil.
Piperitone
3. 6g

Residue

5] o4y < Piperitone,Pulegone,Carvone
T Menthone =58 LU C a. BRI + v iT

=0 B L, >CO&r —BiEATE S oD%

SRR S B T X 75‘3?&;%%3)33; Do TDR

‘Carvone Piperitone (ZBI 1 CiTLowryEniREHH b X 19364

15)

Cooke and Macheth i3 =i b «.BRE
Fir by oo &BIE LTS Y HEL
7o Cooke N, Carvone[ajg +

.54.6°, Piperitone (% F.dires inbHE-d

DThDH, ZEr Carvone 1L Mentha
sylvestris 725 HaSEET 4 #L (alF—
57°58’ Piperitone (% iif¥%/ho5 Nag SOs
SEHGIC X D 43 LB D ¥ methanol
solvent ¢ Beckman quartz spectropho-
tometer % F\ CHIZE R 4T\ EIC & 0 FEE
U, IS F L e fERie o
WTaRN D,
D #HRonE

a) Piperitone

- FERHA R 200g 1> & Table 6 pffIc B il B T Xh 5585 %202 NaOH
CHE LB ERE T L, Semicarbazone 220~221 1« X DIEHE L Too
. Oxime «117~118,Read Dk~ % BB b T «. S mixture 109~110°238 b i,
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FeJEEEIL £0° ¢ di-piperitone 2 bl b,

2. 4-dinitrophenylhldrazone m. p.118°C% Do

b) Pulegonen 4yt

] L B A T S B R FI2T4E B2 > Menta Pulegium D¥E#h% Piperitone X R
RIS Y ~ AR CH AL G 1.0g oE#in b 104~105°/15mm D 1Eay
0:5g %4537z, aJi5+22°19/, semicarbazone X% 7~k HEFEL T 167~168° &
{12 168—171° Wallach 13 167~168° » & LTl Bo

2. 4-dinitrophenylhydrazone 142°-¢% >7-.

¢) CarvoneDsy :

FRRI274E(E R LA SNBSS RS L7z Mentha sylvestris OIEF Y AE/KAEKAWL
f510gT %458 Z o ¥ Piperitone » [k NaoSOs SFIANE CHitS L REURIZ 1o
ot SREL 8 mm D E T0~93° I H T 5547 B pyridine solvent ¢ semicar—
bazone m. p. 1420818 %458 C 2 R EH CAMKESINET X >C BT 5 WAL BE
T UT 8mmTI0~93%T TFRA LTI T 5, Gildemeister Fi X »EHl. 0g o X
57— AMERICDET ¥ = = VIROFETHRIOKR L BT LB SR G OMILISELs
%ﬁ;ﬁf‘oﬂ% F 7 = A bERE L Tm.p.206° 7 = m kv AEE TLaE—48°657, &
OFEALEL 0g 102 AR ME 4B L T RKESHE L, BOBRERET 5 & 0.65g 0
Carvone 2515 o[a]b—57°58’gﬂ?ﬁ}°ﬁ§% 7 7 — VT Semicarbazone )
01142003%&4%:%@%&%1 pyridine BHEDOS DO L E—Th b, #ERDI62° 2\ 5 ik
W;EZ) 2. 4-dinitrophenylhydrazone (X m. p. 188°¢ Allen 0f58 » lEE—Th 2o

d) Menthone

1-Menthone % I-Menthol m. p.42.5°Df5Eh% 7 = ABER(L L S mm G ERM LR
B 7m0l J9—20°287 Semicarbazone 189°, Oximeb7°, 2.4-dinitrophenylhydrazone
145° D B do

2) FERS b EORH IR

AREFN s b BI210-4~10-"Mol, Menthone 310-2Mol BED A ¥ / — LEH T
SRERIC T B R JEEE R IEE Ut 52T, Fig- 10070 ©% », Amax, emax ZHLO(LE2E
M L BEER Lo BiE TableToin { ¢hot. & oftEic X 5 & Piperitone ¥ Carvone
L HICE—D Amax=235mu% % 1, Pulegone i 253um, Menthone (% 225, 287mu
TODOBAMNELD b, Amaxitol Tk Cooke B ¥ —F LT\ %A%, emax
AT <, 235 035411 Piperitone, Carvone (3221 { , Menthone, Pulegone {175
WEER BT B, Cooke &3, ethanol solvent ©#, b, % #12 methanol solvent T3
% 54, Cooke (1.d-carvone Tk 5 DILEH L I-carvone B L Uiz & L 2VEE L3
% b d X Pulegone e o\ C T EII D Menthae Pulegium O¥H% B\ fo 23
Table7D233mu DM 245mud & = AL BREH T 5 iE B B B Tk
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2otz Lowry % Pulegone 120 & Wi 0 Amax %% LT\ B SEE 23 AFE L /- Penny-
royal oil s B 4381 7- 4 D d-pulegone TAmax=253muThHotzo =ik Pulegone-
semicarbazone OSEECHTBES OER Ui Isopulegone 0 ni-d L dE 25
NBD, SO IOTHEELVEEL S,

EEAENRAUT & D M OGRS, ty BiR EE T 51 b Piperitone, Carvone,
Pulegone 233773 535&1%, Amax 2AE—ROFE L TV TABER IR TS 2o

Table7
(e Semicarbazone ﬁ'yiii;gizr(])i;?phenﬂ_ Amax (Sil;xllzxin}x(ethanol)
- Piperitone +0 221° 118° 235 13300
" .Carvone —57°58/ 142 188 235 10040
Pulegone +22°19/ 168 142 253 7500
Menthone —29°287/ 189 145 287? 24.5

Menthone {% emax MFI=FWH L TED
TN T, Ry b ZEIEfHTT

L2f FC Menthone &I R TH BT ED,

Wl ,ﬁﬂv“‘ﬁlﬁﬂk IO TR ZOFEIZD b

o A F J — VIR B Piperitone BT

sl BENDHEIH, FHROERSTH
logTo/T | % Menthol, Menthone, Menthylester % g

% 7oA, Piperitone oEERr 72y + L
TeRSCET, [FESh@E@ET 5 Efko Cali-
bration curve # &% % (Fig. 11, X THE D
TR M R T macro OFETH

i%%ﬂfbé®@T@ﬁ#¥ v LTI

0.6f Piperitone

0, 4§ Carvone
Menthone

02}
Plperltone DHEThH ‘9 iﬁ’é‘aﬁ% DDA By
Polegone L EHUEA LiciEaic iz Pulegone, Carvoneps
220 240 260 280 300 my«
wave length HFETDHEELOND, (E2THEE OBEBERL
Fig. 10 Ultraviolet absorption curves of oS NEFI - b b L T, N
Ketones. Piperitone ThH 55 +E2 b b,

Concentration : piperitone, 11.1x1075Mol, e N . :
Carvone, 5. 3 10-Mol, F Z CEBEOR R, BEHICOVTED
Pulegone, 10. 2 x 1075Mol, BENARRIN 2~ 7 P LR RT L, iﬁ@jﬁ%

Menth 10~ 3Mol(methanol seluti
enthone, 8. 5 X ol(methanol selution) v 236mp 17 Amax %53 (Fig. 12) 0 ¥

C%%ﬂ%ﬂ???%ﬁ@[@ﬁ#b/@&ﬁ&<,%@@@ AP R DR R HIE L
I TXie b7 D TH B2 INHLOMETHAEL T TOMPRLENESTH
» Menthol, Menthone £Z&n&E K TEH D b DT emax Y Piperitone iIZ F; LU T T
MNEL F P, 55T 235mu i 7 B R IEEEIT RERS Piperitone » B 4872
BANL\ s L b Fig. 110 Calibration curve % 0& k- kR i3 Table 8 1o
AT THOo
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0.8t
1.0
0.6} 0.8 ‘
logTo/T | 0.6 N
: logTo/T , | Q‘ :
0.4l = 0.4 B
: ol A;D
0.2 . 225 235 245 26my
‘ Wave length
= A - W”ﬂﬂ;" Fig. 12 Absorp’cu?n curves of various
1 9 3 | . s 1075 Mol peppeljm{nt. oil (A) Misuzu.
Concentration (B) .Z\iLShL.’mLTLx')wa (C) B, Sylv.
Fig. 11 Calibration curve of Piperitone (D) English white.

at Amax 235mu in methanol solution (E) American white.

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

Name of place s Total Menthol Free Menthol

No Peppermint cultivated | Piperitone %, by p~D. A. B. method %] by Mitsui method %
1| Ota ‘ 1.57 83.5 ‘ 71.0
2| Chiys - S5 | 88.1 1 66.5
3 | Muroga 1.40 89.0 i 74.0
4| Misuz 3.77 69.0 60. 2
5| Nakano 2.43 81.5 ? 61.7
6| Ina - ‘ 0.40 87.3 i 71.8
7 | Tomigaia 0.74 : 89.3 ; 65.7
8 | Nishiminowa ) 1.24 84.5 ‘ 55.7
9 | M. Syl 42,0 * 23.7 ‘ —

Table 813, 235muic 12 % R ASAFR Sy viperitone Th % LB X IEHOERETEH S
2%, Fig. 121 R 481 235mu It R AR I I A N2 P ARETH B DD T
R HFHEE R\ L, 235muc A %R L C\ T h Mentha Sylvestris @n}'i/*\h_bi,
Piperitone offiz Carvone »&H T 5 & & 13 2. 4-dinitrophenylhydrazone o4
B RO kIR 53 polarograph Paic X oTdais & LaiHskD 0T, EFECITENME
WAL R~ 27 A LSMC D BIEGHTH B2 T2 D TH B0, & OFEREEIIERIEED.
G R &E@Lﬁém_ IBLDTHB,

- PEOCEE OBUEIN, BRI 23 maR I 2 S\ 2\ 5 2 ik, BB ORA
LTWBZLERTHDOTHD, ZOEEYEFERICHEITS Z LTS O M
BREr, Mo BEEAY A RO Ay rrOEE L LDCEBRINERE DO LE
zbhso BizkoTable 4 DFFERORTIL, & AY b~ DL\ H DILEEL T235my
TIEIZ AL EONTHB LR IDZ L H2EEE TS L BEbhs,

S g
1) Piperitone
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" Piperitone semicariazone : Piperitone 0.1g% pyridine 3ml i iFR L2 0. leD R semicabazi-
dek PEDKIC 2L TMA %o —KEELERL TREMAIUL208° DFEEHIE 5, =%/ —
s b ZEIERS L2241 k0T,

Subst. V (cc) P (mm) t°(C) N
3.423 0,617 758.6 267 20.50%
1,268 0.229 754.3 250 - 20,49
Caled. for CyiHigONs 20,09

16)
Piperitone-2. 4 dinitro phenylhydrazone B¥E1C I b Piperitone 0. 1g12.2. 4—dinitrophenylhydrazine

DHS04 = # /7 —~ AW Z ML IUTE B S LERBOE&LEE 2. 2 27 — A bEKTH
t¥m. p. 118° C

Piperitone Quime--- 2 % 7 ~ A -5ccizPiperitone 0. 5g & E5E3 5 » Bl 0. 5gdKOH %0. 25cch 7k
12 &2 L2 #5588 hydroxylamine 0. 58% 0. becD7KIC ¥R L 7T Tl %, Z AU BijEE Piperitone %
Mz %o —HER LB RN L OKESEELT ) LB EREET 5. ZEomHEME
BALR K —hs I‘oﬁlﬁ;&ﬂ,m p. 117~118DHEIL a Bl 25 2 Hib o BlIC109~110°0 % D35y
XD T2k Readd 1. ST 0 mixturell B35 L& % 5 oa-Oximeil O\~ T Read/ 118 —
119°, 5B IR D Oximel £107~108° L Hi4&E U,

Substance(mg) V (cc) P t°C N
4.994 0.369 754.0 25.5 8.37%
5.007 0.378 754.0 25,8 8.56
Calcd. for C1oH1yON 8,39

Hydrogenation of Piperitone---Piperitone 0.3025gg % abs. ethanol 20cclzEffE L PtO230mg
B FIV TRERARITA 20001 "CHF 21330450 L T4%ec KRR WL L20°C, 762mm D MERF48ce
LYFRAE —ELToe ZORERIMC Lo TE LN ol % semicarbazone ic#<{ ¥ 2 & 7 —~ L8
TEm., p. 210°, GEEEAs Hm. p. 165~170°0D ZHH 218z, BED HEE L fohsD7chs Read
DHEE+ % dl-isomenthone  semicarbazone A5 L2E X B b,

2) Pulegone

Pulegme—semicarbazime, Pulegone 0. 1giZ-D & Piperitone @%“Giﬁ/\"?’;: L RERDHFET semica-

rbazoneH Ve Lice 2 # 7 — A2 BLEEEHE L Cm. p. 165~168° D4 40me %187,

Subst V (ccd P (mm) e N
2.511lmg 0,450 7750 25.3 20.41%
2.597 0.464 754.2 250 2031
Calcd for Cy11H19ONs 20,09

Pulegime-2. d—dinitro phenylhydrazone Piperitone » [FEEZ JUEL, FRE7T Y X & FhE& 218
CBo A K/ ol DEFELmM. D 142
3) 'Carvone ‘
Carvone semicarbazone  Mentha Sylvestris OF5THA & NaoSOs THIH, X5 Carvone #i552g%
Fi\ <Piperitone & [FI#EIZ pyridine solvent 1=k 55544 methanol solvent I© C¥EETET > 84
RS EPREES D m. p. 142 DR E R 15 %o =[H Methanol 2> LERET 5 b BIAILE S,
I #1. 8¢
Carvone—2. 4—dinitro phenylhydrazone---Carvone #4350, 2gi2-0 & Piperitone & FIERICEE UL
EHIFUS L THRERORERZE D, BR=7/1 2 ¥ 7 — VIREHFITHERG Lm. p. 188° Ofkf
w185, 0. 252
4) Piperitone QREEOEILEFEELOBRF
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Piperitone %7K L235ma IR T LOBERELE TH 2 X7 — AV TTROER&E TR
FIRLICb D 2EEEEY 7 vy b LICEERIIREOWL Tholz.
Table 9 Relation between Optical density at 235mp and Concentration of Piperitone

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

Optical density . } 0. 083 0.225 . 0.437 .0.700 0. 876

D BB bR ETRRRR ¥ — 5 SRS TR L - Piperitone % M\ T % DI
P % 3K Amax=235my, emax=13300 DFEE & 427, 235muic 2 -C Piperitone 1% X
{ Lambert-Beer DEERIICHEVE R4 @5 ERRO Calibration curve 248512

(Figll),

2)  &FEO TN, BUEIRE D & F OEENEIRIN R N7 b L ERD T & T AKEGH235
my & Amax ZF L, FEEOEEGILE DFsA L Piperitone 1 k% L# % b,
FOBEYEREL, HMEC—Fic o 6.9~7.3% DR, HEHI SV -T1E0. 4~
3.7 ThD = EHHERL o0

3) - Carvone 4235muiz Amax %7% L Pulegone @ imax253 Tk v, BAEMHEAEA
T BHBAE, 235mu DESCEEE AN OREIRI - + v 4B %R 4 Pulegone © emax
#'Piperitone, Carvonelc b L T/ E O T h 604 \%mibiﬁfﬂ%ﬁ%&%@%@&f
R CH D LEZ B,

4) Menthone % 225mp & 287mp O =-0® Amax ¥FT B emax HFED T/IIV-D
¢, Menthone, Menthol © LD EAW: bIZEE SR %H Piperitone 7 DO
Fir by TS E E DO emax HHED TREVTD T OB %H“éﬁs
MER Az X % Menthone DERE A ATEEL T 5,

5) TEo CHIHHERIMR SCEE IR R o b, S22 LT Piperitone oHiEE B, &
B CESEAEFETH D, SHOWHEORERECITEIEL bbbl b
WEBERIEH - E L b,

3 BEHRAS FPESO Betalnylhydrazone
L& BN—N—pyOT 5574 —

LFREVERIEM O & Py BRSOV T OBMEENERTT 5 Fk s LT, Paper chromato-
graphy T X 2HEERAARTC. HECR TEMRROBRITSED 7 v 2205 E
T DRI B, BICEMSTRIT S C L AFBESh B0 Th b, '

FERRA RO 7 ik 7J<k7f*f ¥ T %O % % Ti Paper chromatography i &
5/\5}@i@*‘&1§;5@f Girard T a% ERIEEED kS0 KIS LT P ERD
Betainylhydrazone Hl &bk B OFH KB DN S & E BB E SN T\ 5,

A I . »
A\ BTN R
[ ] +NHsNHCOCHzsN —CHp—> | | + 3
/70 \CHn ./ =Ne NHCOCH:N-—CHa

| ) ! \CH,

N AN
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Girard 3%k X %5 Paper chromatography &>\~ Tl Zaffaronig)@ Ketosteroids 1z
BT 25ER L B .

Lo L, Kl @ Girard B3 & 2 480 E12 45 5 23, . Paper chromatography
EDWTERERLS - Doy, .

CSEEC T o by b BEEIC k- Piperitone, Menthone, Pulegone DIz Cyclo—
pentanone, Cyclohexanone % Acetone R MR L U TCEB L. 2 BILTHIE
FIEH L Rk L Ui, Girard TEZEIHHER A 70O CHEEK O Organic Synthesis
DOFEEI# L ¢ Monochloracetic ester, Trimethylamine, Hydrazinehydrate %
WTCRR LTc, absolute ethanol CHEfE L SHHSI2°OWE* Fiu Too AL OB
=8 VBB TA S/ — D FERERERS L BIFTHHDT, & PO
Girard{L KIS 8K A 7 7 — VR,

1) Betainylhydrazone @IF&L

S by 10mg FiESPBERLZIEKA F 7 — 1 Scein i@ L 2ic Girard T
30mg HEidEKA 2 /7 — v leck MBS LB CBMETMBRIS E 5 2 & 2R
g, 2F /7 —A%EEL T, BE4S% Paper chromatography 1= X 8k &5,

2) Paper chromatography

Biuk e 2 X 40cm D B 2R ENo. 20 GRS 6emD & & ARED B) ko
RRO—EZCF 257 ) ~HRCEELUETT 5, BEE Kaf7 s/ — 3Lk
DY iR (pH=7) 2T L7 s/ - v AV ERBETERT 5. BEA
BE220°CE 3 %, BB 8 ~15Rsf% '

T 20cm FiigE CHAN BB T B Menthone[ [0 5 |
Y, ZEEWHLRE LECESIRE , : 0.72
BRI BRRE B B L, B Piperitone | [o o |
KT KB T Be RB L FIRFE 069
WED Ry 27 77 vy FiLERL, Pulegone | [o ) ]
Girard 33 % 0'Ketone @ Betainyl- o on
hydrazon % %50 HH —5 sgmo P ep%ﬁ;‘l’mmt lj [0 OC;I |
spotx A3 B, )

3)  EH4 b EoPaper chroma- Acetone] 1:):;'; 1

fograms - : . )
Z D& k% &, Menthone, Pipe- Gelohe- [ IQ:::'_:?Z ]

ritone, Pulegone |ZRE 23 & -5 ¢ 5FckE N . L
LT DBEDEBRIC I TCIrard{b S penanons L[S0
iz betainylhydrazone 3ki& 7 © Girard

VIAEESHE b, -Chromatogram kRic Reagent ‘ of ‘130

taill LB\ 7o, SEEFERII e h -

WL EL bitiroLasLinds bAcetone Fig. 13 Paper chromatograms of ketonebetainyl-
hydrazones

Cyclopentanone, Cyclohexanone & %
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K v BUIER Do SIS B o tail T BIRGE, JKEFIT S — AR5 BD
wwpH= 7 © buffer solution #IFI 7= butanol O FA< 7t h, spot AR H
%o JEEOMGEICRE=0. ity spot AAH 525, 24k, BFEDLO chromatogram 1
L ELNEMH LT, 53 Girard To spot WM T5 £ 2 s, = it Keto-
steroids DEER/ICD\T, Zaffaronipg e L 7 5 Ch Bo L LIcA D, FARVHR

k4 b @ betainylhydrazone (%, Steroid ¢ hydrazone 2 i1 CHECRD T,

HHE L 5B W ThH S 0T, KIEICR T Polarography i X 5EELTE A

7-, ketone betainylhydrazone ¢ Polarography %47 5 & B T0ENT A IR TEE

LT BDTER S by BREAT 5 LBERREIEDNEN, ORRERs MY &&

LT AE Z kR 7o paper chromatography & X WigE$ 5 = LA HIR S

5 B ‘

1) Girard TEZEOEH,

Monochlor acetic ester 19.6g % absolute ethanol 40g ¥R L = ORS00I RED, ZiT
Blie —~ 10° ¥ FH UY: Trimethylamine 12g 2% %o FEAL 10° K ¥ T LH + 55 W%
stirring L2088 A KK CHETIUEED 0°C e b s 155FE% 0 ¥ 2% O-S1 305 H
50°CH L IoW BRI D L0l B, 2K LTHRT 2 LREN LA L hdeEh, —&
Bt 5, 20 OWCHEHE xylene THIEUISEE 95% @ hydrazine hydrate 12g 2B FIC TGN
T B0 PRI LS LD hydrazine hydrate 235 T3 2 BICii S 0fE& I T % o BUNE

1RO 1 RIK KIS R B R e 2 8 TR L, k= x (ﬁ ~VCHR, BT
O - B —CEERT B, SIR189°ULE: 27 = DINIEIY Organic Synthesis DILEE X h BIFTh
%o —0l absolute ethanol TEREFIULASTH102°DIEERE R LS 5o

2) Paper chromatography ’ N

Apparatus- 7 7 A FEEZEE 5 5 _LAROMERIC X Ol

FEBRAL - KETR 7 % 7 — LIEE OB X Y VB L, pHT 7 % 7 — % buffer solution ¥ L
Tl Kolthoff SHRHEINESIC X 5 b D% FHV- T,

E2EH--- K AEHE Y VEEHCAROBRCERL . 5 %DIEES&%E ¥ N-HCI5cciz 10%
DOKIDIKFHFASceH % U TR AKL00cch i % TR B IS BB E B OB R V- ice

& g

1) Menthone, Pulegone, Piperitone, Cyclohexanone, Cyclopentanone, Acetone & Gi-
rard TEHEY RS2 b0+ + > @ Betainylhydrazone »#{Eg L, JKEEFi~ 2
7 = (FKikpH="7. 0vbuffer solution #F 5 % * FIFEEN L) #EEH L LT
—¥&It0 Paper—partition chromatography &7z,

2 BEFE L TERERSTERES B\ UL, Ketone-betainylhydrazone 4y HaRe
? Spot & 7e>THNRI0. 1D & = A Girard TEIEF D & D D2PLEEED Spot
"B 5, ’ '

3) Rf X Menthone 9. 72, Pulegone 0. 71, Piperitonie (.68, Acetone 0. 14, Cyclopenta-
none 0. 36, Cyclohexanone 0.35 Tk T, 7 v~y Rk v v R EmTF 55K +
L HEIL 4T 5 5, Menthone, Pulegone, Piperitone » =313A8C Lo CIL RE 28
L T CEECOEET 5 Z LIl ThH o,
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4 BERHRC O T D 7 iBE 0. THEEIR Spot 233 ¥ 21k Menthone 12 45243 2 732
DIMC SRR 0. 15 FEIFIC 2 08\ Spot 23880 bl b EIRD I ~ K = — 1 AbE
MV FET DD LELBNLN, BRTILEL LD,

4 R—=F04557%IC &5 Menthone DFES

Btikofn< Menthone (XZHENC 0 DBABIE B3 B & d FEdne K<
V%, Piperitone, Carvone, Pulegone €212 Hy L C emax 238D T/NEV-DT, LA
X 2EEIEE TS H I, Paper partition chromatography i ko T % SRR BT
IR TH D 2 L HEr DT, + = ¢ Chromatography OIE Ty~ 7 Menthone » be—
tainylhydrazone Lo &K~ w77 7 4 — % AWCERT 5 FEYHRSL, Bezdb
EEMRCIEAL, REciER2E & L AR O T OB DTSkt 5,0

Ketone i # Girard T&{¥9 & K% L% ¢ betainyl-hydrazone 1= % &, Polarography
FRAWTT 288 L LT, 19404 W olfe, Hershberg, Fieser L I % Ketosteroids
IZES3 % % D £ 19494 Prelog, Hafhger CEARERS v B BT280085 5,
Wolfe &3, Girard (LI EERS FIV ., RSHEMIL 104 ©5 », Prelog &1 Bifes
B 2IREKRA 5 7 = A CRIE &% T\ 5, Girard T3 % B\ Menthone ©
FE& % Polarography i X 43511, FISEEN—ETHS I L ARAHRTH B,

D KEEZ RALLRLFEERIZH D Menthone-betainylhydrazone @ Polarography

Menthone 10mg % 4K * ¥ ./ — 2 Smlic B4 U 21z 30mg D Girard T2 /i 2 CaCla&
ZI LT 2RRBAL I C reflux %, FRISARIERBINCEIKA 5/ — L& DT
I0mh fill up§ 5,20 % D% 2ml, n/s Tetramethylammoniumbromide 1 ml Kol-
thoff buffer solution 7mlIDHERDEMK & 7 L CZic0.5% zelatin solution 1 drop
TR TE B KFRZICRI5AE LT
OobrE 1L, —ERERFC)
T Polarography %47 5 o bu- [ _, ot | I |
ffer solution ® pHAZ5 (L8 L% l |
48 b % Polarogramsix Fig. | ' I”””“
WD Th oo Zu¥UE { Il
BT D\ TR TIIE 135 N /
DI ThB, EROBESL | | |
% PH7.0—8.0 ORIss G by | 22
ThB T L RMD, T OMmMENL \jﬂwéwwn A I |
betainylhydrazone i%—Jgic e J=vy GRS ST I P

f I
i Bl

LA

|
! o f”ﬂ i ' !

P TILIMARSHEL TH 2 D ke~ et i ' M
tonek g L B < LT U ) ‘ - B3l m"””'"'

. p
GRS L 75 5 | » oo L

12
R LTe A b A— mol BED Fig. 14 Polarograms of Menthone betainy :rydrazone
Cyclohexanone, Cyclopentano— reduced at different pH values,
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ne ¥R &5 LFEEF MDD TEL, Prelog

% : EZpHED< , Menthone |3 FiSAE4T Lt
il WD EEL BTz, £ & TR T RIS
s} e i & 58 m L70FF«%FBEN; F T L 12D TH BT
-13} DR, EEE A Lo kR L4e < Constant DIk
“LAE ; BRI B\ -0 Menthone i3 itk BE©

. 13Girard T2 O FISIZBD TREEBTH 2 LB L
3- 4 5 6 7 8 9 10 pd

Fig.15 Effect of pH on the Half SH, 0D Steroids & Cyclo-alka-
Wave pontential of Menthone none L EL{DTHDH T L HAFEHL 720
betainyl hydrazone. | =D RIS R RS L L U CRIC KBRS TR

s BERHC R B Girard {LRIS %It

2) SKBEERMEIC /D Girard BRI

Menthone, Girard-T &t Kisw 6 ml dc0. Smlo e OREE %N % CHiE & Bk
RIS &%, RSREOBP B RIETHEY R L0 g 16Th b, ZOF
BRI LAUE, FEISOHA L E ) 1 8l Constant & 7x b, 3RHHILLE MBS

B DD L RSB TERERE DS LTL %o $680C, RICHRHIZKERGM
DESIL. R CHESTH B I L anote,

mm mm :
40 O/O-——c\o\o 40F .

:-En ‘ 'gb /—-o——a

8 ‘B

o 2f 2/

g 2

d 3

= =
0.5 1 2 3 4 hours, 00 02 05 07 m

Reaction timg CH3COCH

Fig. 16 Effect of Reaction duration on Fig. 17 Effect of glacial acetic acid on

‘Wave heights (CHzCOOH 0. 5ml) Wave heights of Menthone

betainyl hydrazone.
(Reaction duaration, 1.5 hours)

W RIMT N EKEOBEY DL Fjey LOFH & L TENS2EDKEEXHRML
TR DS ERDIERIIFig 170 Th otz & ORI X 0. mltHEA4Th
%o kB o ORESRIN RIS DA 1y n/eNaOH el b\ 0O Th b
BIKBEDEHRS 2 E D ATER X o) Kt w NaOH T Hifid- %3581 phenolphtalein
% Indicator ¥ LCEEL CiIokd’, R0 KT 5.5mlo buffer iz 50 C, =
DD HFED TR D b Do\, BEr HlE L iR D inhDiz . buffer
DEIEFRD0% L L 7n AL AL L TR HEE & s 2R Y B,

3) Girard THEDS

Fisie g LT Ketone 0 £ 75%%11@71abv:Glrard—T@g#ﬁ%N’ ABE, BRIFEL
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SEL LU CENAR L e 5, fikketone DED 2~ J LG AR EMETH L

5 Prelog OffaRI% Menthone DIFAIC $ 58D bivic, Elb REF ORI A& FR
% Tablelboin< thot,
Table10 Relations between Overplus of Girard-reagent and Wave heights

GirardT' | Wave height
. 20mg l 43. 5mm Menthonell. 5mg
30 \ 44 T=25-+1°
50 42 S—-1~
w0 | 35 =10
4) TEREORFEE (Menthone betainylhydrazone QO3 EHEE)
. Cyclohexanone betainyl hydrazone o3

ot — BRAKBRCRTTR IV AHET BOTHD

""" i, BWFIEE 1R Polaro-
grams FELLIAT7L By o & A Prelog
I X DEE b e i, Menthone i
‘ B TR & L EE R Uik
AN s 43 Fig. 18 o< Thoke, CHHRC L5
. Time ¥, Menthone DAL AMERELIL D T
Fig. 18 Decomposition Velocity of Menthone- 28 -¢, 1RHEiLINK Polarograms %
betainylhydrazone at 25+1° BRI BT B & & Ak o7,

5) Menthone @ betainylhydrazone [ kX B8k & Calibration curve

Menthone o Polarography = X 2 BRI EOEES L L TRO SO DHfE
[ W AT -

(&) FIS Menthone—-methanol solution 1ml

‘Wave height
5 3 8

[
(=1
T

L SRAHIGRI LIC TS R1T 5 o = DB

GirardT-methanol solution 1mil [ CaCle &2 ML ORBAET 5, IS
absolute methanol 5mi P27 510ml 1= absolute methanol
glacial acetic acid 0. 5ml T fill upd %, _

() TR  Reaction—solution 1. 0ml 1 = OEENaOH D HaFm. 2mi 3%
Pure methanol 1.0ml | z27eWERT Lo Tbuffer 5mi
n/s NaOH 1. 5ml LIk & 7o b B 050~55%iC

. . e AR %, buffer % bmil)
n/s Tetramethylammoniumbromide 1. Oml Fricdk, BENAI(ELIES
Buffer solution (pH7. 0 Kolthoff) 5.5ml ) FRENK LD,

0. 25% Zelatin 2—3drops
COZEEC Lo TE LN ERR Y 25°CloB ER R TUKELEYETH2 216
S48z Polarograms % #: %, Menthone §EDE L & DizoT, FTOWEZHRETH
1E, RS AT 5 A D calibration curve #7875, (Fig.19)
6) Bt Menthone @ Polarography [C L3 EE
PR F iz 7 5 Menthone %8 @ BH9CRLNH% © % ¥ @ control, fig#he> Girard {k
RIS #4727 b 0, ROBLN#C pure menthone &N L o3& DERE & Bl A oo vDIR
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Fer LU\ WhET IHR
' V7 O I RER & by R
* RECOTHOT, HlicHET
BHEERIC X Z> BRI DT
(1EE 10~30mg ZREREL, DL
Fv OEOBECIET S, B
7o Polarograms % # 5 -&4F
4~ & = L%, pure menthone

D& L B VEMBC zelatin
L i .n ! o ML Tlabit & Thb, Hl
, o b 1"5 20 ‘ 25"%0m 3 Menthone 0 % DT EA
* Msenthone Conciltration ° o b ﬁi%ﬂ%ﬁpﬁ\_bi‘;t
RGBT R E TG O D
T B dBRELRONTZ
W Zelatin %9 % % & WAL U 583 5 o X Polarograms (X BARRIERE 1
F’aEJJJ V\]kﬁ%%@ﬁ_ﬁ‘ % .%o Polarograms * J#ic & % Menthone & & »oxime titra-

tion | T X o HIEE & EHEER L TR & Tablell 0l Th %o

GO

Wave height

20¢

1
Fig. 19 Calibration Curve of Menthone CS:E)‘)

Tablell Menthone contents : Comparative results on various dementholized oil

Peppermint Menthone contents Free Menthol
Sample by Polarography bir Oxime contents

A 26.5% 26. 0% \ 42.7%

B 23.4 22.4 | 47.3

C 28.6 26.7 l 36.4

D 15.3 ) 13.7 57.9

i pure menthone H ¥R LSS O EINE R R$ &, Tablell o Tth>
tro RF DL @ Polarograms ik Fig. 20l /RT1< TH %o

Tablel? Recovery test of Menthone to dementholized oil

Dementholized Menthone Menthone | Recovered Recovery
oil added \ resulted \ Menthone ratio
30mg Omg 7mg —mg —
" 5 12.2 5.2 103.8%
4 10 17.2 i 10.2 | 102.0
" 15 ‘ 21.5 ’ 14.5 - 96.5

Tablel1 K Tablel2 D B3 MWy, Polarograph ¥R Lo THE O ik
i Menthone &8 % b/ Y BB EE2H RS B2 5,

* KIE (KT rT 7R L 5RO Piperitone D5ER) Fig. 21
ko Z @aﬂ%k‘lﬁﬁ%¥ﬁii4‘ﬁm511&2%&#7{?7}9%«71#%%?Imé%ﬂ:“& Foidntze HERL
CRECHEYHEL T,
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Fig. 20 Polarograms of Dementholized Oil
( A =Dementholizedoil 30mg+ GirardT 25mg

Reaction J Dementhohzedoﬂ 30mg : "
conditions L Pure Menthone 10mcr+G1rard T40mg
C=Control, namely dementholized o0il not reacted with Girard T

= B&

1) Apparatos © - 2880578 Heyrovsky—Shikata type #F\ 7zo Galvanometer [KEE
5.23X107° A/mrn/rn, —1.0volt =A% Capillary ; m=0. 65mg/sec, t=>5. 8sec/drop BHERIT
Hh %Eﬁiﬁ%ﬁ:kﬁ—@ HOEHV,

2) pH#3 Menthone betainyl hydrazone @iEE¥KETERICRETEZE

Table13 Effect of pH on Halfwave potentials of Menthone betainylhydrazone

pH n1/o(8.C.E) W.H.  Reaction: Menthone 40mg--GirardT 80mg refluxed
2.9 —111  4mm* | for 4hours in 10ml MeOH

4.2 —1.20 11% i 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) EEEEEMICHDRIDEEORSICRIETHE
Tablel4 Effect of Reaction duration on Wave heights

Reaction condition. l Reaction Wave
Menthone  GirardT  CHaCOOH duration height
11. 5mg 30mg 0. 5ml 0. bhour 34mm
" i " 1.0 40
Y pH=7.0
1 I 7 2.0 40 T—9510
" " Vi 3.0 37.5 ‘
" I " \ 4.0 35.5 /

4 BEEEMESESERETHE
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TablelS Effect of Added glacial acetic acid on Wave heights

Added glacial acetic acid .
to bml MeOH Solution Wave heighL
0 ml 9.5mm" Reaction : Menthone 11. 5mg+GirardT 30mg
0.25 35.0 Reaction duration 1.5hours
0.50 40.2 J pH=7.0 1
0.75 40.0 T=2541° 710

5) Menthone % &BE & OBER
Tablel6 Wave heights of Menthonebetainylhydrazone at different
concentration of Menthone (S:JW)

10
Menthone concentration Wave height

mg/y oml X 10—+Mol mm
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) Hildh, BmT o Menthone ORHIRE

Tablel?7 Menthone content of various dementholized oil by polarography

Name of Demen— Sample

tholized oil ‘ weicht Wave height ‘ Menthone Menthone
i i
A { 4. 98mg 29mm 1.32mg ! 26.5%
B ‘ 5.13 25 1.20 } 23.4
c | 4.48 28 1.28 ! 28.6
D | 4.18 23 ‘ 0.64 | 15.3
i =

1) Menthone # %Kk A # 7 — ¢ Girard TEE ¥ KIS L& S>h % Betainylhyd-
razoneiy pH7. 0~8. QIc IS CHIAIE /e K — 5 = 75 7% 52 7 O E R EfipH
=7.2i AT —1. 47volt(s .c.5y CThH DT

2) Menthone ¥ Girard T & o FiSiE frE TIRZE L L FEI8 T % 2k Ey 2 102703
VRIS 1 5 € Constant & 78 % & & RHA DL Lo

3) o4& r4E BN 5 Menthonbetainyl hydrazone 13 Cyclohexanone * H:ig LUpH
7.0~8. 0 CLL BRI E R TH 2T

4 B Imlic A /7 —a1lmlewng, 2% n/eNaOH % BT 2mlp FTehfnL
n/sTetramethyl ammonium bromide 1ml buffer solution 5ml % fv-C10ml &
fill up L7~ 2#EIT L T b5 Polarograms R Tk Menthone DEER 7 = v

Lo BE X S Rl B ER R o Calibration curve L7525,

5) Ak BTN © Menthone %7 & L, Oxime #h&FLERRLE, B
7l FR 0 L 72 Menthone g Hisis BIF T D, BiiX© Menthone D& EEIC
FT BT L REALMC Lz, ‘
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S R—-Fn557FHC&BERAEDTD Piperitone DEE
B R C it o Menthone® < — 5 = 75 v EC X DEET A6, BNHEO
AT Girard T L KI5 X9 Ty Control B Ioik 0MPE /3 s W IEES I 1T B B
RAULEDD, RO I 2884 Control OB+ & oA EET 52 P UETH D,
Fig. 21355 W5 B OV DM SR Ofg e © & Girard/b 247 5 & L7 LTEB bR
Polarograms Tk %, FEEMEL —EC BICHEME 7 4\ O THEIC R % Menthone o
BERITI b VELVEELTED o RHCRTULZEETWED S bEE LT
Piperitone Os#EaH% BEY & 3 5 REBERYHRET o Fuktn < EIEBR R ~ 2
b A ST L Piperitone, Carvone 1% [F— o Amax 235mu %75 | Pulegone 4 Amax=253
my ZRL, SEHMEREIRMCLLDTZEAE—-F v /7 7L X Dﬁ%%’g?m:oi%ﬁj%%
ENEr PR OFERBLEMELED D - L NFELEL bhub, 19504 B. Bitter
1 Pulegone, Carvone 05— 5 v 7' 5 7 HRIC X HH%0% 355 L 7= A% Piperitone 120\ ~C
X, FEOMBED CIL, #—~Frr 774~ X MERR V.

!
/
I"II "
t 2ol
l-1.80 —1.73
¥ WWW i T
1
. ' ~1.70,|f I l
i )
Ly g0l iy . I||? ””“! <178 4Omm
R T I ,;I” —~1.50 ‘||||”|
RN e I Ll S
. o — —L
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B - S s [t " X
I I Il '
50, 6v n L b M | “.
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Fig.21 Polarograms of Various Essential oils
A=Wild-1, B=Mentha Sylvestris C=Mentha cadenensis
D=Mentha routindifslie, E=American white
F=American peppermint G=Cross (red x China)
H=Cross (redxblue) ; S=1/1,, T=25%1°, pH=7.0
Supporting salt : 0. 1N LiCl, MeOH 20% Sol.

1) pH@=Z|c k% Piperitone Q¥ HETEMN &ES
Piperitone p#iEEE OERE L ¢, PHOSERIC X 57/, L BERHE L - BRI
Fig. 22, Tablel7TnfnE Ttk oiz,
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Tablel8 Influence of pH on Half wave potentials of Piperitone

. i 1
pH Half wave Potential 1 W-H(s:20>
1.9 —1.25 volt¢s.C.E) 28mm

3.1 ~1.30 37.5.
4.2 —1.37 35
5.0 ~1.45 : 29
~1.54. —
6.2 {~1. 78 29%
~1.55 —
7.0 {—1. 80 : 4%
~1.56 —
8.1 {—1. 80 21%
9.3 —1.72 20

* Wave height for 2nd wave.

[
! | |l P I“"“ S

1
] ! | f
| nenn ] § I | I' l
n PHii.»’l”'j l | | !
_ | | |
Lo A ! ! ||III !
PH:“L. 2 ] il /' l[lI ¢
o ! L i’
B | n ! o
pH=5.0 L ,l"m R IT | | ”"”I
< ) | |
—1.0 | |
PH:G.;ZQM’J n"l ! |Im|
N | |
volt ~1.2] pH=7. 0] EmE II' I””I |||
lo . 0 — ol Il |
0.2 - '| ll
-3 PH=8.1 ] wintt! I'
e .
—1.3 )
H al
L “?""3 ey
L3

Fig.22 Polarograms of Piperitone at different Hydrogen ion
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2) BEPESICRETEZE

Fig. 22, Table19 % %8 « #5f L rofisipH= 5 2353 ‘sl
Piperitone DEEICHY L 2 Z OHEWRHRED
B L A SO0y M LA ek Fig. 23 o#fn o}

{THD,

3 R=-50577T7EIC LD Piperitone EER{E 2f

Biiyhdr > Menthone 1384 4 < L% Girard [ o % s e
AU T B O TR OIERICA S Tl % 3 F19-28 Tifect of Temperature on

‘Wave heights of Piperitone
R Piperitone (34 & Th % © T, B HOR (pH=5.0)
D ES % BRIl binve 5T 5 LKEFE TRy i3T50 TAS /7 — 1
w4028 ~5021 T B UEN B D 82T, %Eﬂf?ﬁfﬁ% 5n/10LiCl %5 % ik iz
Tetramethylammoniumbromide #8355 = & & L,

El510-3~10-4M o Piperitone #&ir A & 7 — - 4 ml, pH=5. 0D Sérensen buffer
solution 5ml, n/s Tetramethylammoniumbromide Iml Ok BFHE TH LGNS
polarograms (I Piperitone OEECK L CHEY
plot 3% & Fig. 26 0 & { LB OEM X B D0 o

PH="5.0ic 7% % Piperitone o i3 FffpiEc 2 for
S UTHA ERETh B, (Fig. 24) = 0w B HE 2

<]

40+

WERGTHD, R pli=s
o @ BREER O KX-SRISTHEESS B
Piperitone 0 EE e
pH=5.01z. 8% Carvone, Pulegone » -1 7~ 05 1 2 3 4 5 ghous
. . Time
ot T :
polarogrami, Tablel9 ORI RS /2 %R T 55, Fig.24 Decomposition velocity
Carvone & Pulegone ¥ VI3FE: L T\ T A BER#E TS of Piperitone
% o Piperitone ¥ Carvone Pipe- mm
X 3 110 l’ X
ritone » Pulegone OH&IIE e
DHIC EoTIHME LI JAE ) ’
bihs, Eidio polarograph -
. . . N Methanol 309 7
BT X 5 22 Fig: 2608 2 e
SFH LTHB & Eihs ok 3 x TR B
Piperitone ¢ % rE 2 bh b E or /’/ e
DTH 5. JEH 5 calibration ~ ol /,// 2541
curve % v CE B T I o pil=s
Table20 DlnE&ERAEBS, & of P
DR B 7 D FRI AL A ~ R 3 i 3 R o
5 10 20 30 4010~ Mol

Z PR XBHEE I —FL
) Piperitone Concentration
TE Y, ETCBRBEEREREDT Fig.25 Calibration curve of Piperitone



88 (316) 5 7k #E sk No. 4

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

Ketone ‘ LiCl Tetramethylammoniumbromide
Piperitone ‘ —1 4dyoi(s.C.E) —1.37(s.c.E) ) pH=5.0
Carvone ~1.33 | —1.25 T =25+17
1 : - 28 LiCl, _ MeOH 30%
Pulegone —-1.35 —1.36 TMABr., n 40%

I
aay unum""v !
i 1'! i
all | 113“”" i

| Volt ! Volt 4 Volt
e U g [ L XY 719
: C

Fig.26 Polarograms of

A Dementholized oil 7Y =—1.35Velt( Conc. 65. 50mg%)
B Piperitone =-1.37 ( Conc. 6.55 )
C Carvone =—1.25 ( Conc. 3.80 )
S=1/p0, T=2531° pH=5.0
Supporting Salt, T.M. A.Br. 10% ; MeOH 40%
Table 20 Piperitone contents : Comparative results obtained on various
dementholized oils,

Dementholized Piperitone contents

oil by Polarography by Ultraviolet
A ] 7.8% 8. 36%
B { 8.1 8. 89
C 7.5 7.90

DI 27 macro DEFHEC XA B W REWVEL oo T 5o BRI H
LTHE~7 875 7RI L B8 T OB, DEE DR T BMEHBENT 2 D
CRIENBB LEZ LIS,
= B’
1) Apparatus : Galvanometer FREE 5.23x10-°A/mm/m
Capillary, m=1.57mg/sec, t=4.5sec/drop, m%tV6=1.735
2) BB ESS Piperitone OFEICRIFTEE
Table2] Effect of Temperature on Wave heights of Piperitone

T (© ‘ 10° 15 20 25 30 Piperitone concentration 32.7mg%
ml/s (volt) | —1.41 ~1.42 —1.43 —1.44 —1.45; PH=50 (MeOH3ml, Ix LiCl

1
W.H. (mm) ] 31 10 55 58 66 J L\mbBuffer 6mD), S=5,
3) EREERBORERED Piperitone ORSICRIFTEE
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Table?22 Changes of Wave heights of Piperitone by Time

Time (hr) 1 3 5 20} Piperitone concentration, 32 7mg%

T=25+1° pH=5.0 ,S_‘*
W.H (mm) 53 58 58 55 o —2o+1% pH=S 10

4) Piperitone @ Calibration curve
Table23 Wave heights of Piperitone at different concentrations

Piperitone Concentration Wave height (2251 S:i%
mg/ioml  x10-*Mol | n/s,T.M. A. Br(MeOHA40%,) n/ oLiCI(MeOH30%;)
1.00 6.5 | 14mm 17mm
1.50 9.7 j 21 25
2.50 16.2 \ 36 42
3.25 21.1 ‘ 16 55
6. 50 42.3 ' 93 110

5) Polarography |= & 2Bk Piperitone &8
Table24 Piperitone contents in various dementholized oil by Polarographic

method
Dementholized oil ’ Weight ’ ‘Wave height ! Piperitone
A 23. 6mg 26. 6mm 1. 86mg 7.8%
B 25.1 29.2 2.03 8.1
] 35.2 36.5 2. 64 7.5
i =

1) Piperitone i 30~40% # 7 / — AYEHE GG FEB TS894T 5 & pH6~8
DT TIX Y% H 5 % Polarograms% & % % , pH3~ 5 ORI R CIdBA N %57
$H30. 25% Zelatin 1 ~ 2 Fim 2 AUEHIEI S, EEB O B pH 5 % s
% LT S iz, MeOH30% 0. IN—LiCl © & &71/,=—1.45Volt(S, C. E) MeOH
40%, 0.05N-Tetramethylammoniumbromide ¢ & & 71/,=-1. 37 Volt (S.C.E)T
59, WTFhiEs %@ % Calibration curve 238 5%,

2) BN C B0 BEHEOEEBTTEM A BEEL, &%h5 s it Carvone
X b, Piperitone I© X% 2 bR AEANL - L 25w (Fig. 26), BB
R TIE [F—Amax 235mu D7 DSHEERHTER D Th A, £~ v 75 7 ¥
CENIEEDH TS, EMNEEIMTLS LV IFREE LT\ 5, BEDOBRY
MTRFRA & Piperitone DR THOTI DEFRITIL, K~ = 75 7IRIC X iR
5, B E RSO R X DR L BT D & L BT,

3L &k

LR 378 iy iy
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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 this 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) Reagent Preparation : To 100ml Sulphuric acid (1.5volume part HsSO4-+1part
H,0) 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 1ml 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 540mgu.
The instrument is adjusted for 100% transmittance for the blank solution,
no further correction for the blank being necessary. The measurement is made
at 540mp 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
(Fig3). Reagent solution stoppered tightly in brown glass bottle remains sui-
table for use for several months.

% Assistant Professor of Shinshu University.
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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 10y per Iml).

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 spectrophotometric determination of

unsaturated Ketones in Peppermint oil

It has been shown that «. f-unsaturated ketones such as piperitone, carvone and
pulegone have two adsorption maxima in ultraviolet spectr(;x?he writer isolated
these ketones from the essential oil of various Mentha plants for quantitative
analyses. The results are as follows :

Piperitone and Carvone have same Amax 235mg, 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

Ca ]15 Semicar-  Amax £max

D bazone (in methanol) (in methanol)
Piperitone =0 220~221° 235mu 13300 Mentha arvensis
Carvone —57°287 142° 235 10040 Mentha sylvesiris
Pulegone  +22°197 167~168° 252 7500 Mentha pulegium
Menthone —29°28/ 189° 287 24.5 Mentha arvensis

Japan it may be concluded that the absorption at 235mu is chiefly due to Pipe-
ritone. Menthone has two maxima (Amax 287mpy, 230mp), but its intensity is too
weak compared with piperitone. If a wild mint is mixed with cultivated plants,
the intense absorption at 235mgu shows the presence of unsaturated ketone (de-
tection limit is about 1y per Iml). 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 cbtained 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/5¢ 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 the case of Menthone the reaction with Girard T was exceedingly
slow in neutral solution, so glacial acetic acid was added to accelerate the
reaction velocity. (Figl6, Figl7)

The quontitative 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/sNaOH using a drop of phenol-
phtalein (Titration volume ¢ ml should not exceed over 2ml).

Then add (7—a) mli of buffer solution (Kolthoff pH="7.0), 1 ml of n/5 tetra-
methylammoniumbromide, and 2 drops of 0.2524 zelatin solution. Transfer this
electlytic solution in electrolytic cell, remove oxygen gas by passing hydrogen
gas and take a polarogram of this solution at 25:21° 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 TPolarographic determination of Piperitone in
Peppermintoil

Polarographic studies on « - f-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 ultravioletspectrophotométric method mentioned previously. Both
Piperitone and Carvone have the same maximum absorption (Amax=235mg). 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 (5.C.E.) } MeOH 40%

n/s0 Tetramethyl ammonium bromidel0%
Carvone  —1.25 Strensen buffer solution (pH—=5.0) 50%
Pulegone  —1.36 2%+1°

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

The quaniitative 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 piperitone under the same conditions (Fig 24).



