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By, BRERFICETH RAYOERICET 50
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EEBHRE L, TNETURKYBEROREZ DL
IZAERBRL L TO LS BRETE1T - T 5P, BT,
ERIBAERTAERUHEREVNRREN LV 707
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BIEZfTY, REZMERBRLCFAT 258805
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TEEZOR Sy OEEMERAOOIARERE LTANWS
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ZRIET 272001 F—3 a3 VERZT - =OTHSE
5.

il
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EEEEAER VAT, HABT, AEMETE o
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7=

2.2 NMRBiEEZ8BMR

NMR 87 D% & LT ISOTEC 8 IZFAiZES 0
BARCROIUU LDE /v RIVL (77 /0—)1
A, Isotec B! Cat. No. 151858, Lot. 08414LE, Lot. ST0581
SATFIEHIZESEL Cat. No. 036-19011, Lot. EPR3096) Kt
EARECE VI EDEX Y /— NV (F=RY VA,

Isotec &4, Cat. No. 194166, Lot. EW1886, EQ0675 XiZ,

FISEAEREL Cat. No. 130-10402, Lot. KWP4978) %AW
7o PIEEEE L U, REEEYE (NMIJ CRM)
ThbH14-vr7oaXvyErynbSl b V—% T )VizlE
fFzah, ROBHOEE LEFIE®H T, HNMR
T 6023 ppm 28V 1 KD ¥ — 2 %RT 1,4-BTMSB-d,
(1,4-bis (trimethylsilyl) benzene-d,, Mw=226.50) %, #l
FMBELIVEBALTER LKL B, KHiT ASNITE
(Guide 34) ZHE L-RIEEEYELE—TH5. A
EXEWME LU, Fl—oy bobox—EE F100
mg) AETEZAEERDELT, w7/ a—VEr=R
VREBIR LU w7/ 0—) (Mw=266.34) RU'Y =

Ry (Mw=388.37) i, BAKHY AT THHAER
ELUTHEBHIN-OOEFERA L. B JLeéd
& BAERFO [avks] RO Hrvy) 0%
ETHERAINDEERA~ S / o— WV RUOPFZ RV F?
DBEIEEMIZ LTINS,

23 BERUEE

KL, BRAERMED0.00lmg DI N 53 70K
F (Mettler Toledo XP2U & AW id UMX2) #{EH L7-.
NMR i3 H A% 74 ECA800, ECA600, ECA500, ECS
400 24&) ZEALE. 2055, ECA600 RUY, W
ECS400 IZii+ — b4 v 75— (AS) 2R BANTHY,
ASHBBEINTNBHBEITIE, ASZMEA L. NMR
FHEHEIL Wilmad %4 528-pp Z{#fH L7z

24 BERBROAR

ZRFIZTC, 25 mg BEORS X H A L USP ##Y 12
HOBMEZSZO>DWTR/NTEEZHELZER &K
Bl 0.6782mg TH5H Z L #HEFR L=
HREBEROFRILTOLIICER L. (DEEDE
% 5.0000 mg+10% DOEIFHE T, WEARVBEBIIFET
5 (BB ERSARDOERZRE). @R 2L
EHFERABRRIIANTERT S, QFlic, NEEREL
Img M ElLImg T R3E2CBBCHEL, &R
BEIIMZ TERT 5. @WIZ NMR BIEEH% 1.0mL
EVHFRARIMZ CTERL, R ENEENE % Bi7
X5 GEEEE <7/ o— )V 19mmoVL, 7 =H
¥ F# 13 mmol/L). KW THEIEHEZ DWW T)~@F
TO#EFEZ2EEVRL, 1AEHEDHZD 3RKDRE
BREHAETA. INHORBBRIOVWTURE D #BH
DNV ==y —ERAWTREERL, TEWHR 2N
ZEEHERT S 2 TORBTHRESROFLETICIX
BFNoWE ey baFER LKL ol #FHLUZRAE
DEEIZ 25~30mg BETH -7,

TNT, RBBEREEy b TEVRABKE 40 mm
ERBEDICNMRERABEIZREL, F+vv 7277
o vy—VTERL, EbBIZNMR OBEEZT -/

2.5 gNMR QHEIE

SR H, BE RIS IS L T 400~800 MHz,
BAIR N2 P VIEIX 20ppm, TUINT 4 VY EFER
L, 27 FVFDIE 5 ppm OEIZERE, 7OV ZIEE,
90 E/NVRETe BHEERICRE L, BVALKRA4E, 7
27 )4y fREE (Resolution) 0.25 Hz, BIERFR] 60 #, =+
—FFG Y AIC&D v ofA% AEREIZEREL
MPF8 =& % ¥C 74 v FNVEN, BEEHSE, #3
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—2F v voBEL, EFRFZONWT, FEEFEIC 3 EHE
ExE{T-7. NMR 77— % OMBIZIE, BAREFR Alice
2 for qNMR %, WNHEEYEY -2 (1,4-BTMSB-
d) ORYAFNIYIWE—2%Oppm &L, Y=o 7
WVETNHERLE, 4+—M—27414 VBEZTWL, #E
FOHMIZES X, o2 TNETEY -2 OB EH
FRELEZ. Fo, ABECEESER, £CHERE
(%) IZXDFRLE.

3. BREER

34 Al THI

BEMEY 7FeE LTL, Fi TRLULEEZHFIZ
WV, w7/ o0—-VoOFEEIZIE 68lppm (b) & 6.70
ppm (¢) DF T Vv b ZF IV (Fx2l,2,4 BBERVE
YD 6L, 360, ¥RV FOBETIL, 7.26 ppm (a)
DY YT Vy b T FNE492ppm () DT T Ly b
YIOFN (ErvraXvy (o ¥S VRO 3N, 140
4.06 ppm (el) RT*393ppm (e2) DK¥ T Ly b7
FN (e VoFoXAFVEDY I STV Taby) 2R
WU BONEBLEIZIONWT, <7/ a—VOEs
ik, ¥ 7 FIvb & c DEDFHELR, TR FOD
BAIZIE, v/ FNa ¢ el, e2 DEOFHEYEEL
7=

J

3.2 BOEIRITFIVOWRETE

324 o0

NMR BIEE X VEBNZ, 7 F Vb, c DEEIF: 2
N2 PVHEKRREESEFE% Fig. 1 RS, SmEHE
EL7LTD 1L4BTMSB-d B U'b, ¢ 7 FIVIZDNnT
WREWR L1=s 25, REIBHS N, -5 FiC
S5ZDBMEDYZFIVbICET AEESE =33
=9) DFH+EEAFE (SD) X, ZNFh 98.66%0.07,
99.05+0.19, 98.800.11, 98.95+0.07, 98.74+0.42 T
o DRFH+EERZE (SD) 139884016 Th 7=
(Table 1). —H ¥ ZF NV ciZBT 3BOEDFH+SD
X, FNFN 98.79+0.05 99.30+0.03, 99.06+0.04,
99.18+0.12, 98.700.30 T I 15 D +SD 1% 99.01
+0.26 Th o7z (Table 1). ZDXHIIZVTF RO
b OFEHER, FEIEWEZRL (Fig.2), ThEh
DOEDEBICTHDELA > TH B EREMEIZIERIZEL,
</ u—=)VOMEIX, WEY—2OFEETRTIET
MELWbDEEZ B

322 HZRVR

NMRBIEL DEBOLNE, Y7 FWa, ¢ el, e2 Dl
Hyle 2R PVIEKR & BS#EZ Fig. 31I0RT. 2
MESBIZE L2 TO 1L,4-BTMSB-d Bt a, ¢, el, e2
VITFNVEDWTTHREHE L. ZORE, ShES
DY ITTFTNaDT—FIZENT, F+— bORIREEL S
FREEDIDREBN 8, WA BT Y — 27 L&D TEYD

L
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L e
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Fig.1 Enlarged View with Integration Range of Signals b and c¢ from Magnolol

Table 1 Purity (%) Data of Magnolol by Using Target Signal b or ¢ and Their Average with SD.

Target Participant Average SD
signal o U E A S (%) (%)
b 98.660.07 99.05%£0.19 98.80+0.11 98.95+0.07  98.74+0.42 98.84 0.16
c 98.791+0.05 99.30£0.03 99.06=0.04 99.18+0.12  98.70+0.20 99.01 0.26

SD: Standard deviation
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Fig.2 Average of Magnolol Purity (%) by Using Target Signal b or ¢

LTWAZEMFHBALKE 22T, smESOF—%
Tid, a OBEHE (EAME : 97.28+£0.29) ZHH Lz
ZEE L SEBRISMEDY /T a BT 58S
EDFH£SD X, FNFh 95.74+0.15, 95.82+0.23,
96.27+0.09, 96.46+0.20 THY, ZhbOWFHESD
¥, 96.07£0.35 TH -7z (Table 2, Fig.4).

7N cilBT A E2 DSNEDEBIEDTH

SD X, ZNE1 95.92+0.14, 96.37£0.27, 95.59=+0.10,

96.38+£0.30, 96.21+0.37 THY, N HDBFEH+ESD
1%, 96.09+0.34 THh 7= (Table 2). BEHIC 7 F el
BT A2 0SMEDEBESMEDFHESDIE, Zh

£, 95.75+0.04, 96.15£0.19, 95.59+0.04, 96.20+0.10,

96.77£046 THY, TNHDHRFHESD I, 96.09+0.46
THh -7 (Table 2). £z, ¥ 7 F NV e2 IZEETAE~Z D

SMEDEBSBEDOFEE £SD 1T, N Fi 95.81+0.34,

96.33+0.51, 96.32+0.06, 96.72+0.22, 96.98+:0.48 TH
V), T b OHB¥FEHESD L, 96.43+0.45 Th - 7= (Table
2). by ZFIva, ¢ el, 2 DBESER, FhEhiE
FIZEWEZRL (Fig. 4, ZNTNOBESEHICTM
WENA > THETREHIIFEEIELS GESDad
F—sEEKL), YoRYFOMER, hbd—o
DFGE (ENE S OBEIE azhR 3Y—2) TR
FTZETHEERNbDEEZ BN,

3.3 NMR OEEBENREDRE

3.3 {ARESICK > TEONIERICE D&
SRIOW|METIE, ErxOsMEL, TNENIL L
ONMR R L CHEZT->TWa. Ex OBEREA
WMEFRHNT B2, A—H TV DOWTCE~Z OREIE
EMFIEEFICIETOEEL, ¥/ 0—VOEERNE

E— 2712 0WTHES L& R% Table 3112, ¥ =Ry
FOEBNEY -2 2 oWTES LERE% Table 4-1
Y.
SBMEOKBNT, 7/ o— VORI DE%XD
BIBIZBTAHYZFIb, c DBESMEDOFEE, FhFE
., 9875, 98.82, 9857 THY, IhbdDHFEH+SD
1, 98.71+0.13 Th -7z, BEFICEE 2 DRFEH+SD
13 98.70£0.10, &K 3 DT ESD I, 98.7720.06 T
Hotz. INTNOSMEDERKZ & DFHOEER
%13, &inE O T 0.06~0.13. &0E U T 0.09~0.20,
2 E T 0.05~0.09, & A T 0.04~0.16, Sn#H
S T 0.24~0.49 Tdh - )=

7oAy RERERBE LB ETHR s /-
FEOEAIE LN Tibhb, TNENOSNED
R T DR OEEREL, S0% O T0.05~0.28,
2013 U T 0.09~0.57, &h# E T 0.07~0.19, &
A T0.09~0.19, ZIN#& S T 044~049 TH -7z
e R L-EA—RB0BRVER LAIEICBNT,
EHHEDORX I, BBEORMERSEOAE X LIZEREF
Lzt oz, Zhid, TaposEr&E<, +9Tsy
BMLUIy 7P VEBSRNSE UGEIRL, BofEEIcT
MDA - Thiengy, T OF N D >y 7
VEBERICEDMEOHE,r DRV I EILLEbDEE
ZBN5. EiZ, 62X INWERELRLUI-sME
O, E AIZASZFERLTWAZ E B LE L
ST, ASOERIZLY, REF—~DO¥ VT NVEDIK
ZEZELIZLDBBEDABNIRBEN 2 rb5lD, #
BABRZINIL RDbDEEZ BN Eo, BIE
SOIEE-DEIZ, AL ASEFHEALizWSnE U D&
REEBLTH, HHPTAENWDDEZEZDON. £
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Fig.3 Enlarged View with Integration Range of Signals a (A), ¢ (B),
el and e2 (C) from Geniposide

T, FORRAZREIED DD, £TONMR F+ — UCRFARTX W Z38, Z4Eor 20T 285
FNERERL-EZA, NMR OV LAOHEXRBYTId s N A :

WITREM N RB XNz, 2 CHEAE L7z NMR 2 H AR 3.3.2 BomEEERUCTFE (BEED) TORs
Lic&Z 5, BB U CHRE LA — P FG v 472 Table 3-1 & Ff Table 4-1 OB EOEHICIL, E~x
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Table 2 Purity (%) Data of Geniposide by Using Target Signal a, c, el or e2 and Their Average with SD.

Target Participant Average SD
signal (0] U E A S (%) (%)
a 95.74+0.15 95.82%£0.23 96.27£0.09 96.46%=0.20 - 96.07 0.35
c 95.92+0.14 96.37%0.27 95.59£0.10 96.3820.30. 96.21%+0.37 96.09 0.34
el 95.75+0.04 96.15£0.19 95.59%0.04 96.20%£0.10 96.77+0.46 96.09 0.46
e2 95.811+0.34 96.33£0.51 96.32%£0.06 96.72£0.22 96.98+0.48 96.43 0.45

— : The data were omitted from the average calculation because of contamination of a impurity peak.

SD: Standard deviation
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Fig.4 Average of Geniposide Purity (%) by Using Target Signal a, c, el or e2

DORUEEIMLAY T LI, RBLHBL-Bo&EEL
(FZa7NVT) RETS (EHES) EWSTANER
NTHEY, ZOFTOBETE~ O NMR OESEHE:
DA OBENE LS EELEZ DN, £ZT, &V
JFENIZDE, 5 NAOBIEEDD bEBETEAL 140D
BEoaiHEzEE L-BorER (F—5—KA v FEE)
ELUTREL, ZO&GTEIEZFHIEL, &3 8D
EWFHESD ZEH Lz, ZOEE% Table 3-2 (77
/a—)V), Table 42 (F =RV F) ZRT. kB, &
mFES DERIC OV, MR L-REETCHESERD
FEEELRPPENVNDDEEZEZ B/, KEIrOIEE
Uiz
BEESCBT I ZENTNOShEDER L DF
BWOERERER, <7/ 0—-VIZBWTEmE 0 T0.06
~0.13. &in% U T 0.08~0.16, &0 E T 0.05~0.06,
S A T0.02~0.12, =X FicBWT, £mFO
T 0.05~0.28, &% U T 0.11~049, £/ E T 0.05
~0.20, &inE A T0.03~0.19 Th-7=. B, Zhbd
FRABZE D& SD OFEHIE, v/ /a9 T0.08 7
ZHRYFT017 &z o7z,

Ih&y, BEBESOBETH, EESTELN:
BREOFERAFEOIELDEERT I EHNHBA L.
3.3.3 HEEESINICEHTZER

SBlp<s /a—)VIiZBT 5 qNMR ORIEF ¥ — b
KENT, RE—rmIFENT I FTIVE, 18ETD
HIZH¥T 5 1,4-BTMSB-d, DE¥EY -7 ThH 5. 4
DEEBRTIX, KFFOR/NTEEZZEEL T, 1,4-BTMSB-
& OFEET Img Ul E L1mg LT &35, £45H8
KEMERRMOEETER LT, EENEMOFEE
#5mg+t10% & Lz, TOBR, v /T VOEEE, £
VHHERLUI-ES, 1,4BTMSB-d OEEL—7 DF
Xx1&THE, w7/ a—NVOREY T F VDY~
BXRIAERE, YZRVYNOHEY I FNVOE—-7F
XRVI2EEERS. £-T, SNEEZEETIIE,
— VEEANIEDHBTS /=D T FNDFERT =
BY ROV I FNED ) A ZDOHEXL 120, 1W3
S12 EREMEDESDE (SD) BB THEHAT
BT ENTREE 2D, BRTIEH S, REzZXVER
ETHEETE, SD BT HZ L5,
SEOBETE, BRHE—27BMEVNSTZRKY FOe2
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Table 3-1 Calculated Purity of Magnolol by Standard Manual Method

Sample  Set Target signal Participarit Total average SD
[0) U E A S (%) (%)
No.1 b 98.74 99.06 98.96 98.82 98.64
1 c 98.76 99.02 99.16 99.18 98.88
AV 98.75 99.04 99.06 99.00 98.76
b 98.72 99.33 98.85 98.92 98.78
2 c 98.92 99.33 99.11 99.16 98.68
AV 98.82 99.33 98.98 99.04 98.73
b 98.53 98.84 98.69 98.83 99.29
3 c 98.62 99.06 99.10 98.82 99.02
AV 98.57 98.95 98.90 98.82 99.16
Sample 1 average(%) 98.71 99.11 98.98 98.96 98.88
SD(%) 0.13 0.20 0.08 0.12 0.24
No.2 b 98.67 98.75 98.93 98.89 98.26
1 c 98.66 99.55 99.02 99.12 98.55
AV 98.67 99.15 98.98 99.00 98.40
98.74 99.17 98.81 98.92 98.48
2 c 98.87 99.28 98.97 99.26 98.34
AV 98.80 99.23 98.89 99.09 98.41
b 98.48 99.40 98.63 98.87 99.37
3 c 98.76 99.60 98.97 99.21 99.13
AV 98.62 99.50 98.80 99.04 99.25
Sample 2 average(%) 98.70 99.29 98.89 99.04 98.69
SD(%) 0.10 0.18 0.09 0.04 0.49
No.3 b 98.65 98.75 98.83 99.02 98.65
1 c 98.98 99.44 99.12 99.15 98.56
AV 98.82 99.09 98.98 99.08 98.61
98.68 99.16 98.77 99.24 98.15
2 c 98.74 99.30 99.02 99.51 98.22
AV 98.71 99.23 98.90 99.38 98.19
98.74 98.98 98.72 99.05 99.01
3 ¢ 98.82 99.15 99.05 99.22 98.89
AV 98.78 99.07 98.89 99.14 98.95
Sample 3 average(%) 98.77 99.13 98.92 99.20 98.58
SD(%) 0.06 0.09 0.05 0.16 0.38
Participant average(%) 98.73 99.18 98.93 99.07 98.72 98.92 0.20
98.97" 0.19"
SD(%) 0.04 0.10 0.05 0.12 0.15 0.09
0.08"

* Values were calculated excluding the participant average of the participant S.

AV: Average of calculated purity (%) of target signals
SD: Standard deviation

TR T, /A XD RMS IZHT S SN Hild,
12005 257 129/ LTnA. L, BHMASEEN L
DY, T S/N A 1000 BEIZ i, SEIOS7 =X
VIBEOENVEE (13mmol/L) Th->Td, HEEA
BEISDTOILUTRZZ2LDEEZBND. ZDH
4. oNMR DFEE DREICHEBPRENZ LA LTEL
B EBLDEHEINSD.

3.4 SMBORTEREDES
Table 3-1, 3-2, 4-1, 4-2 () Participant average D{E

i, F2MFBIZONT, & 3RB T & OWEFHE (each
sample average) DFEHEZRT. Licdi-T, ZZ

RENDSDIE, BRI ELDESEMBEORKEDILLDE
EETIERS v/ /0= VIZBE LY 2 TIVEID
LAEFIEsEER LB EOSMEO, U, E AlZ
B4 5 Z ofElE, 0.04, 0.10, 0.05 0.12 &7%Y, SDOD
SEENE0.08 &k B —F, BEESET - BT
0.04, 0.11, 0.05, 0.09 &7/x¥ SD OF#iL 0.07 £ 725,
/-, FoEY ROBEIZE, BHEST &SHED
SD % 0.12, 0.11, 0.18, 0.14 & 7Y SD OFHiL 0.14,
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Table 3-2 Calculated Purity of Magnolol by Fixed Integration Area Method

Sample  Set Target signal Participant Total average SD
6] U ) E A (%) (%)

No.1 b 98.74 99.23 99.11 99.12

1 c 98.76 99.02 98.98 99.18

AV 98.75 99.12 99.04 99.15

b 98.72 99.55 99.16 99.26

2 c 98.92 99.33 99.12 99.17

AV 98.82 99.44 99.14 99.21

' b 98.53 99.46 98.95 99.13

3 c 98.62 99.07 99.11 98.84

AV 98.57 99.27 99.03 98.98

Sample 1 average(%) 98.71 99.28 99.07 99.11

SD(%) 0.13 0.16 0.06 0.12

No.2 b 98.67 99.34 98.99 99.24

1 c 98.66 99.56 98.84 99.11

AV 98.67 99.45 98.92 99.17

b 98.74 99.48 99.07 99.19

2 c 98.87 99.29 98.99 99.26

AV 98.80 99.38 99.03 99.22

98.48 99.55 98.98 99.19

3 c 98.76 99.59 98.97 99.21

AV 98.62 99.57 98.98 99.20

Sample 2 average(%) 98.70 99.47 98.97 99.20

SD(%) 0.10 0.09 0.06 0.02

No.3 b 98.65 99.26 99.01 99.46

1 c 98.98 99.43 98.92 99.13

AV 98.82 99.34 98.97 99.30

98.68 99.25 99.01 99.43

2 c 98.74 99.33 99.04 99.25

AV 98.71 99.29 99.02 99.34

98.74 99.21 99.08 99.30

3 c 98.82 99.15 99.06 99.23

AV 98.78 99.18 99.07 99.26

Sample 3 average(%) 98.77 99.27 99.02 99.30

SD(%) 0.06 0.08 0.05 0.04
Participant average(%) 98.73 99.34 99.02 99.20 99.07 0.26

SD (%) 0.04 0.11 0.05 0.09 0.07

AV : Average of calculated purity (%) of target signals
SD: Standard deviation

BEES TE&SMED SD X 0.12, 012, 015, 0.14 &
2V SD OFEEIF 013 kB, Lizd-T, TSk
BETTORKRBEISD TS/ a—-VDE4 0.08 LT,
TRV FOBE 0L UTEEZBNS.

—f%iZ, NMR OF +— b, FHTA2To—T 0%
MEy LDORBIZEY, 2Oy 7 F VORI EDIZE
b 270 (ERMHE), JUVBAEORVWESELS
L1201, EOORBRERTREEONZY 7N
TEREEFTBRIENEFT LY. ZOEEEELT, 4
BEOREFIETE, BrEfs~=2T7NVTEETLF

= (ERES) ELTnha. S$EIOERT, Participant
average DEMETIE, HERES LEEBDDEHLTY,
BoEE, fmhli-&21T, BERROIEGD&EERT
TEMHBB L Lo T, SEERLUEBRCEN
T, Bz, AHCcESEEZHEELTD, H6000
BOT27—9EAV MERTHELCD, HIZETR
W EDRBLNE o7z Tad, Bl TERIIC
REZHETIHEEICL, Bh-HlABRORBTH-T
b, BER—OY 7 FVBRBBENSBOEEZBND
TEMD, ZOBAITE, BBRABREEZNZLLD, B
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Table 4-1 Calculated Purity of Geniposide by Standard Manual Method

Sample  Set Target signal Participant Total average SD
0 U E A S (%) (%)
No.1 a 95.22 96.13 96.25 96.52 96.96"
c 95.56 97.15 95.97 96.31 96.13
1 el 95.53 96.13 95.69 96.04 96.37
€2 95.35 96.94 96.18 96.70 96.37
AV 95.41 96.59 96.02 96.39 96.29
a 95.78 95.69 96.08 95.90 97.24"
¢ 95.68 95.48 95.93 96.66 96.68
2 el 95.76 95.74 95.78 95.75 97.36
€2 95.86 95.41 96.43 96.77 97.46
AV 95.77 95.58 96.06 96.27 97.17
a 95.85 95.90 96.64 96.39 97.36"
¢ 95.70 96.86 96.34 95.92 96.08
3 el 95.99 96.74 95.84 96.09 96.73
€2 96.35 96.64 96.48 96.48 97.13
AV 95.97 96.53 96.33 96.22 96.65
Sample 1 average(%) 95.72 96.23 96.13 96.30 96.70
SD(%) 0.28 0.57 0.17 0.09 0.44
No.2 a 95.94 96.07 96.31 96.53 97.01"
¢ 96.58 95.91 95.52 95.94 95.72
1 el 95.96 95.85 95.40 96.23 96.25
€2 95.51 96.64 96.31 96.59 96.53
AV 96.00 96.12 95.89 96.33 96.16
a 95.86 95.44 96.40 96.50 97.70"
c 95.99 95.98 95.85 96.54 96.85
2 el 95.70 96.36 95.54 96.40 97.21
€2 96.03 96.01 96.23 97.20 97.35
AV 95.89 95.95 96.01 96.66 97.14
95.99 95.70 96.25 96.83 97.20"
c 95.98 96.17 95.30 96.07 96.32
3 el 96.04 96.37 95.33 96.64 96.90
&2 95.74 96.03 96.62 96.84 97.09
AV 95.94 96.07 95.88 96.66 96.77
Sample 2 average(%) 95.94 96.05 95.92 96.55 96.69
SD(%) 0.05 0.09 0.07 0.19 0.49
No.3 a 93.12" 96.00 96.22 96.48 96.86"
c 95.97" 96.75 95.24 96.48 95.51
1 el 94.95" 96.12 95.66 96.50 96.22
e2 94.80" 96.83 96.59 96.54 96.40
AV 94.71" 96.42 95.93 96.50 96.04
a 95.58 95.73 96.08 96.32 97.43™
c 95.99 96.74 94.72 96.98 95.93
2 el 95.67 96.06 95.32 96.11 97.01
€2 96.40 95.94 96.09 96.97 97.24
AV 95.91 96.12 95.55 96.59 96.73
a 95.82 95.72 96.18 96.68 97.76"
c 95.73 96.28 95.48 96.50 96.63
3 el 95.36 95.99 95.72 96.06 96.88
€2 95.60 96.52 95.95 96.43 97.26
AV 95.63 96.13 95.83 96.42 96.92
Sample 3 average(%) 95.77 96.22 95.77 96.50 96.56
SD(%) — 0.17 0.19 0.09 0.46
Participant average(%) 95.81 96.17 95.94 96.45 96.65 96.20 0.35
96.09™" 0.28""
SD(%) 0.12 0.11 0.18 0.14 0.08 0.12
0.14™

* The data were omitted from the sample 3 average calculation because of lower spectrum resolution for unknown reasons.

** The data were omitted from the average calculation because of contamination of a impurity peak.
*** Valyes were calculated excluding the participant average of the participant S.
AV : Average of calculated purity (%) of target signals

SD: Standard deviation
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Table 4-2 Calculated Purity of Geniposide by Fixed Integration Area Method

Sample Set  Target signal Participant Total average SD
0 U E A (%) (%)
No.1 95.22 96.18 96.13 96.45
95.56 96.65 95.78 96.23
1 el 95.53 96.77 95.55 95.97
e2 95.35 97.03 95.76 96.30
AV 95.41 96.66 95.80 96.24
95.78 96.00 96.10 96.03
95.68 95.21 95.86 96.60
2 el 95.76 96.46 95.72 95.78
e2 95.86 95.77 96.08 96.55
AV 95.71 95.86 95.94 96.24
a 95.85 95.89 96.61 96.51
c 95.70 96.93 96.28 95.92
3 el 95.99 97.42 95.78 96.04
e2 96.35 96.77 96.10 96.24
AV 95.97 96.75 96.19 96.18
Sample 1 average(%) 95.72 96.42 95.98 96.22
SD(%) 0.28 0.49 0.20 0.03
No.2 a 95.94 96.12 96.32 96.59
c 96.58 96.02 95.51 95.88
1 el 95.96 96.38 95.38 96.14
e2 95.51 96.90 95.94 96.24
AV 96.00 96.36 95.78 96.21
a 95.86 95.64 96.28 96.82
c 95.99 95.71 95.83 96.25
2 el 95.70 96.94 95.49 96.33
€2 96.03 96.23 95.92 96.94
AV 95.89 96.13 95.88 96.58
a 95.99 95.65 96.38 96.87
c 95.98 96.96 95.49 96.02
3 el 96.04 96.52 95.20 96.43
e2 95.74 95.90 96.18 96.51
AV 95.94 96.26 95.81 96.46
Sample 2 average(%) 95.94 96.25 95.83 96.42
SD(%) 0.05 0.11 0.05 0.19
No.3 93.12" 96.19 96.22 96.71
95.97" 97.25 95.33 96.52
1 el 94.95" 96.47 95.49 96.44
e2 94.80° 96.82 96.29 96.39
AV 94.71° 96.68 95.83 96.52
95.58 95.65 96.06 96.57
95.99 97.44 94.86 96.84
2 el 95.67 96.32 95.29 96.10
€2 96.40 95.90 95.78 96.74
AV 95.91 96.33 95.50 96.56
a 95.82 95.75 96.15 96.82
c 95.73 96.55 95.44 96.39
3 el 95.36 96.57 95.59 96.02
e2 95.60 96.83 95.55 96.25
AV 95.63 96.42 95.68 96.37
Sample 3 average(%) 95.77 96.48 95.67 96.48
SD(%) - 0.18 0.17 0.10
Participant average(%) 95.81 96.38 95.83 96.37 96.10 0.32
SD (%) 0.12 0.12 0.15 0.14 0.13

* The data were omitted from the sample 3 average calculation because of lower spectrum resolution for unknown

reasons.

AV: Average of calculated purity (%) of target signals

SD: Standard deviation

Pharmaceutical and Medical Device Regulatory Science Vol 43 No.2 (2012)

- 131 -

191



(ML 5 : BHREFEZET 5 gNMR O\ Y F—3 3 VEER]

OBAEETEST A EAEETHE L, SEOH
FHEDESITERL TN,

3.5 NMR O ZRREREDIRE

Table 3-1, 4-1 D&INF Z & @ Participant average %
HET AL, EBMEVMER LIERZEOERBEOR
WEBNET L ORER, HEHIESOFEHINDZ &I
A, MR LEEHTT -9 620 ESD
F—gEKR L, w7 /0= Ve ZRY FOEEY

T Participant average DI, 2% O, U, E, AT,
ZFNF, 9873, 99.18, 98.93, 99.07 (Llbk<w/ a—)v),

95.81, 96.17, 95.94, 96.45 (LLE¥ =Ky F) &b,
mb-ameE bEmE O, ETEL, 8mE U A TEL
o TWA, FIZT, TOX)HERD, BEEROENIC
£3b0 (BEMHNEE ThHhH00, ShEOREED
FEWZXBLDTHLHO0HERTHENT, B—0EER
(ECAB00) %ML, FE—HEHE (BnFEO) KLV
ZM#E O, U, E SHAELEZ7=RYFHABTZAHAN
T NMR QBEIE# 1T - 7= (S0 A BT L&,
BREFO NS TNVTHEETE 7). ZTO/RKE,
ZiEUIHAKR LB CELNER (Participant
average) MEBHIEC (95.93£0.19), &n#F O ORF
(95.94+0.05) AFLAELBUEZRT—F, ShES
OB OELIRRE L (96.08, ¥ 7N No. 3 DEIEMN
TERDP 7720 SDIERDENEY), BIEE OR
BOENSEHEV (96.19+0.13) ZEAHBLE. =
Ry FIZ oW Tl % OifebzFl # O NMR TRIZE L%
&&, xR ER—ONMR THZEL-HEE%, &

BARERSN#E O, U, EDRBOETHRLTAD L,

AEFHIZUSE>O0 THY, BREFIZE>O=U L7V, 5
NABEHEOEME, RadZEHIHBELL.

ZIT, Bio73 A0#RE (O, U, E) »3ET
DFREL L /- 9K EE—D NMR THIZE L= % (Table
5 b LI —TERBOSEOMEER L. TORKR
P {#i3 0.101, FIERMEIL5.14, BRI -O8HIT 3.4

Table 5 Calculated Purity of Geniposide by Using

JEOL ECA600
Sample Preparator
0O U E

No.1 95.89 95.81 96.25
No.2 95.99 95.84 96.28
No.3 95.95 96.15 96.04
Average (%) 95.94 95.93 96.19
SD (%) 0.05 0.19 0.13

SD: Standard deviation

Llzofe. Lledi=C, 5% DA (9556 DHFAEE)
TR ORBER THONIPZREIZET 2N END

R o7n DEOBREEZADEBE, Bz OR

a2 DONMR TRELUZSESICELNZEIZ, B
DRBEEEE VD LV, WEHRETH D THEMELE
WZ B AR Lz
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age DEHE+ESD OfERE, SEONYTFT— 3 VER
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BRATHHR®THY, HAEIED 1% RANBMLTH
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g, EEROBEMBEOSRRBER, BOHF 2%
HBETHII o EEZBNS. SEOKRNTIE, 5
RBIEENKELTHELIIE, B>/ NMR %M
LTHT-7z. ZoHE, <7/ o VvoiES ok Vg
E (x7/0—-VOBEHYDMELZY 7T Ve
S LTWAES, 38mmol/L/1H, IHHD¥ 7Ly b %
BBy /P NVELT, F&E300 T10mg BE) TEE
AR EFAETIUL, BRBHRELEDTLBELONCEE
EOERERZEN 02 BE, 131F S%EERM & 2 5FH
fE+2SD BN EHEL04 BEE 20, FHERF2Hz&K
FEL 7o i BRI AT RR & Ve B,

BAE, MIrTREARSEENEREERE R Y
— (IA Japan) OFES s S5 A (ASNITE) IZEWT,
WEXN- NMR £EB% BWTCRAESOEMN TETHOH#
Bics 4 2REEZTORBHIED LN TS, Lzt
T, EWIEE REBELHRZOREEZ T CREOMEN
T ZEARTEERY, Thick-T, BROR%
IR TEDILDEEZBND. ZOHE, HEFR
£ (BBMEEZED) BERATEHIIEIRS L
MHoT, BEROAEIESDE 008 (w7 ./ 0—VilE
\J 5450 D4 TP Sample average DEMERZEDF
1) 12, ARCEAES DX 007TRE (77 / o—-ViZ
BT B8 0E D Participant average DR 2% DFH,
FERENSEO5mg VAKX 10mg ThhE, EBE
ICIIFFEREESL VNS Y, 4EELNIDEX
VNE L I BAEEESE ) EERTIERNWI LR
M, HEFAICEVIERZEMTEREE D,
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Abstract

Recently, it has been recognized effectiveness and functionality of aromatherapy, a natural holistic approach to therapy
using essential oils and other plant extracts. Many common essential oils have been used for such as perfume materials, flavor
ingredients and antiseptic purposes since ancient times and are still widely used today. Essential oils are registered in “The Japan’s
Specifications and Standards for Food Additives” mainly used as bitter substances and anti-oxidants, and also seven essential oils
are registered in “The Japanese Pharmacopoeia Sixteenth Edition”.

In this study for development of a new method for the quality evaluation of essential oils, we investigated the profile analysis
of 16 kinds of essential oils by a taste-sensing system. As the results, 16 kinds of essential oils were classified mainly into 5
types by the taste distributions. Furthermore, we purchased commercial clove and thyme oils, both of which showed high taste
intensities in “anionic bitterness” and investigated the relationship between their anionic bitterness intensity and the amounts of the
main constituents, namely eugenol and thymol for clove and thyme oils, respectively. In consequence, as clove oils, the “anionic
bitterness” intensities of eight samples were approximately the same as those of the corresponding standard samples of eugenol.
As for the remaining three samples, more than 70% of the “anionic bitterness” intensity was attributed to eugenol content. These
data strongly suggest that the “anionic bitterness” taste of clove oil is mostly derived from eugenol. Meanwhile, as thyme oils, no
correlation was observed between the “anionic bitterness” intensity and thymol content. This finding suggests that constituents
other than thmol may have a larger effect on the anionic bitterness intensity of thyme oil.

Keywords : #&7H . PREPERIEE. BROE. Fa v VM. ¥4 LM

essential oils, a taste-sensing system, taste classification, clove oil, thyme oil
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BEEHE2AN—TH, AEEFNEINTEY, 21608
FEHITERAFROBBEIOEHE LTOREF R ENTS
DD, BRI OFICHERESE D LR LHIEH Y 0
& CHEROBMPIERIN TS, Tz, B
BEEHLHH7-04Y, AROFEELOMFZERELTY
ZUERESNTVE, IhHmHh, yu—7 (Favd) 2
TFEY (FAR) REOBRIIEERE LTHARERHIZH
IEENTV25 ), ARENPELTHVONZHE,
NOITDVTG EESFOREIIE . T TEHHE, e
ZRAETHVWSRTVARMIIOWT, Hilk REFmEo
WEEHEAEL 2D, WREBRERT AV TERHIR TS
FOREERATe Bl Fav IOy amEHIC,
BRELFREE T Bl O EERS (eugenol KU thymol)
DEBEZAL. CNORGINBHOERNEDRET S LT
WBDPHETL. BONHMRIZOWTHE TS,

I EBREE

1. 16 BOREHDERD /N4 — 2734

1) HRE

BEALEEHERREN [ EREARCES RO
FREICOWT] IR 2 0 [RARBTHERERWEIAN I
IWEHEINTBY, o, RELLTHEEA—H-L)AFT
REZEMmERAB L L. AFLAOETRI6ETH S,
74 3% 27l (fennel oil). A L ¥ Vil (orange oil). F 3w
T (clove oil) (LL b, FIJEHIZE THEMASH, KK).
74 ¥ — 1) — i (wintergreen oil)s 7' L —7 7N —
W (grapefruit oil), > M AT i (citronella oil), ¥ F=v
LM (geranium oil). % A AJH (thyme oil), T—X<1) —7H
(rosemary oil) (LA E. T7FaTBRA&H, HE ), 71l
(cinnamon oil) (/MNIIERHERSH. HE ). ¥Vl (perilla
oil), /> 7717l (mentha oil). F5{H (Ho oil) (LA b, /MBI
HASH. KBR). 7L E ¥ (turpentine oil) ( HAT IV
AbE. FE ). NIVAE Y MEl (bergamot oil) RFT N
& —H (lavender oil) ( LL b, BIE LZEMHRNSH, HHE ).
. FEE, ZA/FRORY T ay (5K O, &,
A2, AROKESEZICIVEBHTH 5,

2) HEHES

BREIGE L, BREREREE SA402B (BRREHAVF UV
YhevH—Frouv— BR) 2HWTITol. &KRE
EEBRHTL0OBEE Y ik, AAE. CT0. CAO.
C00. AE1 RUFANO @ 6 FEHED £ 4% Hv/z 1010,

3) #E - &#i&

TALH )7L (30 mM) LIEAER (0.3 mM) R EHELIKE
HrREAERORERE Lz, B A RUEA BRI
YA TEMASH LYAF L7z, KIZEQS-10L AT A

(BARIVHTHALH, BE) (0L HEL 7Bk

' }ﬂ L7z

4) RBOHR

BRETRB FIEE 5% 1205 XA 74 (10 mM)
EIEAEE (0.1 mM) ORABRICEINLUCGEERLELT-
720 D%, 3,000 rpm T 10 R OHBEL . SBEL /27
BrlREL. BEBHE L. $o0 S YA (10 mM)
LIBAEEE 0.1 mM) DRABRETIyr7aria—ie Lz,

5) BEH*®

REBHEEL AT BH O LEBICERRHATIC
DWW, 6 DL (AAE. CT0. CA0. C00. AEl BU*
ANO) ZHWTHREIZEZIT . Tx—/N—DERNIETNT
C ISR AHBEDRBCEIEEL, BONHEEELEE
BEEOBEL L. T EBLT1 U LEOBEFES
NoEE, REEIMRBENzE L, BB TORDEFMA
HE Lz, AERTHMUKRERL, Bk, BRI,
FRVEEBRIAR, WEBR, BERREROR. BER. MR OMEEMET
WA TH 5o

2. FaulERU LM LHDBEEREICES T
3 ER MO EER S eugenol K U thymol & &
DREFRD &R

1) HREH
HAMBHMBELTCNAF a7 Dl 11 888 (¥ T AN

EsfE, RVIFUIEIERCERAHES &) B, ¥

AL ER (79 AE6TE. ARAVE2TE, Eava

E1fE, AXVAE 1 BRUESBAH 28) 2R 8L,

. FA LM 12 FEETXTC thymol 2 FERDFLTE5D

TRV,

2) BIE#S

FRMEERMEL, BEEL Y Co0 ZHWT KR
BB SABICTHE L T3 VWMBRT YA A
MOFERSEEHEIL BEBRGEKI/ O TT74—
(U #—%—XHPLC A7 4 : 707plus Autosampler, 2487
DUALMAbsorbance Detector, 1525 Binary HPLC Pump) (2T
170726

3) AE-& &

BALAY Y4 (30 mM) LTEAEE (0.3 mM) % B LK
B A RAERORERE Lz, BILT) YA RTERE
IR ME TR NESH LIVAF L2 KiT EQS-I0L &
T4 (HRIYRTHRASH) SRR -EHKEER
L7zo HPLC ORI 7= b, EEEEIZH
eugenol KU thymol NI N HDOFHFITHIZAY/—)v
BB LR AT LIOAF Lz . eugenol K UF thymol
DFRRHMEIX. FNEN99.5%. 98% THolzo

*1  bttp://www.ffer.orjp/zaidan/MHWinfo.nsf/48b1f48352378¢7e492565a1002ecd5e/b949aef970492f0b4925684600083647?0penDocument
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4) BB

BREGREBICLLEIE . Fa v PR A AHITENE
TR 01 BUT0.04% 127%5 EHITELA )74 (10 mM) &
EAEE (0.1 mM) OREBBRICEML, EE104 LFH
BRICILEE L 72 BIIC. eugenol IZIBEASENEH0.05, 0.1,
0.15%. F7z. thymol IZIBEHZNZ 0.0, 0.02, 0.04% i
2B ENEALAY T A (10 mM) EEAEE (0.1 mM) OEA
EHCIRINL, 10 4) ERBICAEL, EEEEE L,

HPLC LB : F 27 VMRS A LHEEHIH 10 mg
PREBIREL., A5/ VTR 50 mL 2 LCHIERE
EL7zs BT, eugenol KU thymol % X%/ — )V TEFNER
188.1- %01 197.96 pg/mL (2L . SEEBHE L2,

5) BIEHE

PRERRRER I LAHE  Fay VIOV TIE, BREC
PR 72 eugenol AW R, B 01% ICHHBL-KHE
mFav VBB EEICHEL. FAFTNOBREERE
PEHLz. F0OH. eugenol ZHEBHOBRMEERME LY.

B RT a7 UIHHO eugenol EESEFEH L2, ¥4

AT DOWTHERRIC, ZBEICREL /2 thymol B#EHBR
% IREE 0.04% [CFRBLL - &S o A Ahsl e L SRl
FEL. TNENOBEEHRELEL L2, 2D, thymol
BEREAEROBEERELY. &R LMD thymol
HEEEFER L2

HPLC {2 X BI5E : F 37 VI DVWTIL, eugenol FRH#E
BHE 20, 0 RUSS pLiEAL. 3EBRBICTHRERZIE
L. &HFa v VMWFD eugenol EEE LT ¥4 AT
IZDWTHE, thymol @ 1 FARE THEHLY A AJMH D thymol
*EEL72. HPLCHIERBIIUTOBY THD, hT L4
TSK-gel ODS 80TM, 4.6 mm X 150 mm (TOSOH). 71 5 AR
B 40T, BEIE: 7M=LV KIBHE (30 @ 70), T -

‘1.0 mL/min, EAE : 10 pL (Fa7IW) KU 20 pL (¥4

L) . AR 230 nmo . eugenol XU thymol DY—
ZORZBIZELTIE, HEEOBRHEEYHWTE—DY—
I THHILEERTD LI, GC-MSHEICBVWTER
BROTIGTAV I ==L TnA I ERERL.

I HRBLUEER

1. 16 FEDERMDERD /N2 — >

ZREBMFICBITAERER (BRUR, BRMEER, BER
BREIREE, BRBR. ERBREAMR. BRR, BRI EMTRE
BR) ORISR Table 1 IIRTo DR, WIRT ) 256
iv) DD RO Sz, 1) BERERTRENSE L I
EFZ L, B—A<) iR A CHDESE . ii)
WICEBEEERL R TREMIE . FAAMH, T4vy—2Y)—
VHMRUTF a DIlTERE, i) MEEERERETRL
LRI V=77 — ., BT TAMETA LY D
D3FEENFDHY. WTh 1052 0EOEEZRT, T
iv) TAFaTlil, COREROEED | RETH), &
E TR SN2 VBB FIEL 720

B2 16 OB, TS OBRSH S Fig. 1 1R
LI ADBCEDSODIALTITHEEIND LV HLNE
%olze Thibbh, BRRIREBGHESA L RIS (¥
A7A: BT A, O—ATY =l 74 i, i
Ty M. VUM YNIATH. BB TRV (Fig.
1 (A-1~A-3), EEMERICIFBIN 2R R T4 7 (¥
A7 B: U4v5—271)—l) (Fig. 1 (B). IEEMFREK
WM RS R RTIAT (FA4T C: =TT~
. ALYV (Fig. 1 (C), BEMREIEEMEIREERLDS O
BABRERIIGHERTIAT (47 D FAL0H. Fa

Table 1. Taste intensities of essential oils

Taste factors

Essential oils Sourness bi_&momc [c?ff ;rit:xﬁz Astringency A fte.r taste of Umami Saltiness (“;‘fct::g:f\tiz Type*
itterness bitterness astringency bitterness

Rosemary oil 7.81 0.66 0.27 -0.23 -0.15 -1.76 0.15 0.10
Bergamot oil 284 0.27 0.15 0.22 0.14 -0.92 0.10 0.11 _
Perilla oil 277 0.50 0.35 -0.02 -0.14 -0.63 0.08 0.20 Al
Citronella oil 2.07 0.52 0.39 0.04 -0.03 -0.29 0.40 0.65
Ho oil 2.20 0.62 0.55 0.49 0.41 -0.03 0.65 -1.14
Lavender oil 1.14 0.31 0.19 0.22 0.17 -0.22 0.18 0.02
Cinnamon oil 4.32 1.38 0.33 -0.50 -0.60 -0.73 0.33 -0.64 A-2
Geranium oil 15.95 0.68 0.51 0.01 -0.36 -5.12 0.02 1.18 A3
Wintergreen oil -0.56 3.85 0.05 0.14 0.09 0.25 0.41 0.28 B
Grapefruit oil 0.30 0.37 -0.13 0.11 0.10 -0.05 0.19 1.58
Orange oil 0.31 0.34 0.12 0.07 0.03 -0.01 0.01 1.01 ¢
Thyme oil -1.57 8.38 8.57 2.54 2.09 1.53 1.56 -2.89 D
Clove oil -0.77 3.48 377 4.02 3.71 2.07 1.38 -1.11
Fennel oil 0.01 0.34 0.04 0.04 -0.03 0.11 0.31 0.37
Turpentine oil -0.31 0.06 0.01 -0.09 -0.05 0.10 0.05 0.26 E
Mentha oil 0.40 0.28 0.22 0.08 -0.02 0.14 0.19 0.05

a Classified by the characteristics of detected taste factors. Types A, B and C are characterized by the taste factor of sourness, anionic bitterness,
and aftertaste of cationic bitterness, respectively. Type D is characterized by the detection of tastes factors except for sourness and aftertaste of
cationic bitterness. Type E is characterized by the none detection of any taste factors.
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7 UMH) (Fig. 1 (D) UL OBRERMEIN I 7 (¥
AT B AFa v, FLE VL. Ny Al) (Fig 1 (B) T
Hbo ¥4 TATEI, BROBERTIAT (547 A-L:
=X —{fll, XV HFEY M. YU YaRTH, F
. TR (Fig. 1 (A-1). BHERUBEEEZRT
AT (FAT A2: rA i) (Fig. 1 (A-2)) RUBRBR R UNE
EWERBREZRTIAT (54T A3 ES 7 AH) (Fig. 1
(A3 T ENIE D,

2. FauTHRUEA LHOBMEEREICES T
2ERBMDEER D eugenol XU thymol B8
DRERDIRET

WIZ, LEEBRDIRY — AT R 4T o 7RO R T, %<

DREROBEENRDOON/FA4 T D OFav I s A

Fig. 1. Classification of 16 of essential oils by

their taste patterns

Data were obtained by the taste-sensing
system SA402B. The alphabets on the
circumference of graphs show the taste
factors of sourness (2), anionic bitterness
(b), aftertaste of anionic bitterness (c),
astringency (d), aftertaste of astringency (e),
umami (f), saltiness (g), and aftertaste of
cationic bitterness (h). Details of each taste
value in radar charts are described in Table 1.

HIZOWT, FNFNOEERST VRBIHORICEORESR
GLTwa et L. M. R TRV ZBRUEHOE
FEFTIALIBER THEE STV S0, HFOEVER
BBHENETAILICIN, BV OHEIEL L, F0
TROFRREFNIBVTIL, HHROBIEEZ 25 <UERT
BZEICL, FavPHRUTEOEERSTHS eugenol id
01% T T2, M LMBETEDFERS TH S thymol i
0.04% T, ZNZNEEER U EEERBEY BV 9
TORERIIOWTHRNNY — VOB 1T o720 FDFEE,
Fav Ve eugenol. A LHE thymol 1EZ LE AL R
NF— % IRLIz720 (Fig. 2)v SNHOREHMORIZIZTZENE
NOEERFVEGSLTNEEELLNT

FITC, FavIVilEyAamtic, oSSV RREL
EREZROFR C—EBWEI BN B REICER
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L. TS OF 37 DM LG LS4 A0 2 REIIDOWT
BRIEFROED HF a7 DIHF D eugenol KUY A LIHF D
thymol EE S B EHL, ShOHDOHPLCIZLAEEHEE
HELT CheFEESPBHOBREFROBEICEDRE
EHEELTWL0OMREL7,

FORER, Fav VHICOWTIE, 11 kg 8 Mk (C-1
~ C-4, C-7, C-9 ~ C-11)  HPLC 2 L A2 Z EfE & BE ML
DfEPHEH L7 eugenol HEEEEAT 10% KiGDZETITT
—HL. BYO3IBREDOEEERIZDONTH, 0% %2
BEERZRLIZZEDS, Fay VHMOBEERIZIILA
ES eugenol IZHIRT S LE X LN (Table 2)0 — s 74
AJHIZDWVTIE, HPLC I L AEREEBEEROEILE
H L7z thymol #HE BBV FEETH 7D 12 #EF 21
(T4, T-12) DAT, 20D 10 BETIEREL TR
55D dH o7z (Table 3)0 ZNHDIB 7 MK (T-1, T3, T-5,
T-8 ~T11) WEEEEEROEL, LB L thymol EESE
WHPLCIZLAEEBEE LB LTEL I OBEICIE
thymol &1XFICH £ ATHOBEEERICE 532K 5 DD
REENz, oo ThHEROMEmERL T2, T-6 &
U T7 O 3 BRIZIZ S A ATHOBE R WA G T2 B &
FNTVEAARENEZ LN, ¥4I, RBFZETHET
L7z thymol Z FEH 5L T5DDMIZH linalool % K4

(a ) Anionic

bitterness

Aftertaste of

Saltiness anionic bitterness

Astringency

—(O- Clove oil (0.1%)

Aftertaste of @~ Eugenol (0.1%)

astringency

b Anionic
( ) bitterness

Aftertaste of

Saltiness anionic bitterness

Astringency

—<>— Thyme oil (0.04%)
= Thymo! (0.04%)

Aftertaste of
astringency

Fig. 2. Taste patterns of clove oil (a), thyme oil (b) and their
main constituents (a or b)
Data were obtained by the taste-sensing system SA402B.

CETHLDRE, FHEYOESFE U TLETREICL>TH
DEEPRELELRLOONLEBETIETHRHMTH S, #
D7z, thymol # EER L THLDODOHIZL DS A
BAIZETN., BEBFROBEICHEERSITCnLEEILN
5. BIE. BERRIHE L TCOEKRTAF LV FHNIANFa—

FBMI ((EEHRESH) °H), EEROFRER 2L
B THLLEOHENDHLHH D, F1 0RO RS
BT a b ZEA OIS,

V &8

AT, B4R THOR LTV S EIHIIOWT,
F REFEEOTWREMTEL O, REREERTH
T 16 BOFHATRTRAAOREL RS COEE, &
PREREIHRBEIZ L5/ ONY— b, EELTS
DDIATIGEEINDZERHL LR o7z, TOT I,
BRODINE — N L BREED S FERE MO RE SR RIRT 500
EEZLND, R, EICERELTERSNSY, Bt
BiiEF e EHRE L LTHVOh 200 H 5, 4H. BLD
M ENE N RRDON Y= FELTWA I EHSR
SN EDG, BHOWRONRY 2V EFETLILIL,
WA BERISEML B E OIS 2 2885 Tl 5T
BIEREVSHTREE EZ 5N 5,

F72. FavIMETA LI OWTINSDERSTH S
eugenol XU thymol 2SFETHOBEEERICN LTEDREES
BLTV PR LIRS, Fa vy ViR TBEERINZ
IZ 100% eugenol IZHRTHEEZ SN LERENELNT,
—F\ FALMETIE, thymol &IXBNIS 1 ATHOBEHEEBRIZ
FEETHWEOTAER, TS A AHOBE R L I
THEYMEDFILEDTREHEATRE SNz, R TS
IV RIRAELIH, FNEROBIBICER L EER
FE—EBEFLTCVAIEPHERSN - EHEEEL L
RELBOME P ESHBOBETH 5,

Vi

ARHFFEIEFRL 20 K UF 21 EEER BIE N HAR R LFE 5
IRE HIOMZEBIRIC L DTN D TH Y, BREAIC
BHBELET

VI BIFXE

) HEEMMEEZSE "BAEREZ2EAE - AR
MERNY ¥ 7y 7 -0 ERRINYERLET—
SR, BE, BEERESTHHERE Y 7 —, 2009,
p.475-523. (ISBN 978-4-88282-576-0 C3058)

2) HAREMEZFEESE, "HEEMLEEZAE - £5R
TER N 7y 7 - U ESREINYERLET—

- 139 -



BARMILEEREE

(HA&ALER) . Vol. 19(1), 2012

37

Table 2. Comparison between the amount of eugenol quantified By HPLC with its estimated one by taste-sensing system

Estimated amount of eugenol
calculated from the intensity

Sample Taste intensity of

Amount of eugenol Ratio of A to B

No. Origin anionic bitterness of anionic bitternss (%) determined(g})/ HPLC (%) (%)
@)

C-1 Madagascar 1.87 76.47 78.65 97.22

C-2 unknown 1.92 80.11 76.09 105.28

C-3 Madagascar 1.10 74.13 75.14 98.66

C-4 Madagascar 1.69 78.10 79.29 98.49

C-5 unknown 2.03 92.40 75.87 121.79

C-6 unknown 2.04 93.25 75.86 122.92

C-7 unknown 1.19 74.47 74.80 99.56

C-8 unknown 1.05 70.97 80.58 88.07

C-9 Madagascar 1.98 80.56 76.74 104.98

C-10 Sri Lanka 1.96 79.13 75.39 104.97

C-11 Madagascar 1.92 83.90 77.19 108.70

Table 3. Comparison between the amount of thymol quantified by HPLC with its estimated one by taste-sensing system

Estimated amount of thymol Amount of thymol
Sample Origi Taste intensity of calculated from the intensity det f)ux:i b Hng ) Ratioof Ato B
No. rigin anionic bitterness of anionic bitternss (%) clermine (B}), ° (%)
@)

T-1 France 1.61 21.01 6.48 324.54

T-2 unknown 3.09 40.72 57.35 70.99

T3 France 3.47 51.83 37.53 138.10

T-4 Britain 291 37.75 37.86 99.72

T-5 France 3.72 47.54 41.22 11533

T-6 Spain 2.07 25.35 48.73 52.02

T-7 France 2.88 39.05 56.41 69.23

T-8 Morocco 1.95 26.02 10.65 244.29

T-9 France 3.63 48.47 43.31 111.91

T-10 France 334 40.03 35.78 111.88

T-11 Spain 4.21 68.67 52.99 129.59

T-12 unknown 2.89 38.82 41.20 94.21

FHm, BE, EERESTFHEEMRE Y —, 2009, The antimicrobial effect of thyme essential oil, nisin,

p-259-300. (ISBN 978-4-88282-576-0 C3058) and their combination against Listeria monocytogenes
3) HAERFZEZEE, "BAERMFFERE - A0E in minced beef during refrigerated storage. Food

MERANY F7y 7 - N ERIBMBERLET — microbiology, 25, 120-127 (2008).

YR, BH, BEERESFHRMRE Y Y —, 2009, 8) Valero, M., Salmeron, M. C. : Antibacterial activity of 11

p.213-233. (ISBN 978-4-88282-576-0 C3058) essential oils against Bacillus cereus in tyndallized carrot
4) Solomakos, N., Govaris, A., Koidis, P., Botsoglou, N. : broth. Int. J. Food Microbiol., 85, 73-81 (2003).

The antimicrobial effect of thyme essential oil, nisin and 9) The Ministry of Health, Labour and Welfare Ministerial

their combination against Escherichia coli O157: H7 in Notification No. 65, March 24, 2011.

minced beef during refrigerated storage. Meat Science, 10) Anjiki, N., Kawahara, N., Goda, Y. : Studies on the taste

80, 159-166 (2008). profile analysis of Setsucha by a taste-sensing system.
5) Hayouni, E. A., Chraief, I., Abedrabba, M., Bouix, M., Nippon Shokuhin Kagaku Gakkaishi (Jpn. J. Food

Leveau, J-Y., Mohammed, H., Hamdi, M. : Tunisian Chem.), 14, 121-127 (2007).

Salvia officinalis L. and Schinus molle L. essential oils: 11) Anjiki, N., Hosoe, J., Fuchino, H., Kiuchi, F., Sekita,

Their chemical compositions and their preservative effects S., Ikezaki, H., Mikage, M., Kawahara, N., Goda, Y. :

against Salmonella inoculated in minced beef meat. Int. J. Evaluation of the taste of crude drug and Kampo formula

Food Microbiol., 125, 242-251 (2008). by a taste-sensing system (4): Taste of Processed Aconite
6) Busatta, C., Vidal, R. S., Popiolski, A. S., Mossi, A. I, Root. J. Nat. Med., 65, 293-300 (2011).

Dariva, C., Rodrigues, M. R. A., Corazza, F. C., Corazza, 12) Saito, M., Watanabe, M., Igarashi, A., Ogata, H., Edo, K. :

M. L., Vladimir, O. J., Cansian, R. L. : Application of Comparison between masking effect of Benecort BMI-40

Origanum majorana L. essential oil as an antimicrobial and BMI-60 to bitterness. Byoin Yakugaku (Journal of the

agent in sausage. Food microbiology, 25, 207-211 (2008). Nippon Hospital Pharmacists Association), 26, 577-583
7) Solomakos, N., Govaris, A., Koidis, P., Botsoglou, N. : (2000).
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