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The evaluation for aromatherapy effect using KK scale method on the subject

who had cervical vertebrae distortion by the traffic accident

Makoto Imada
Reflexology & Aromatherapy Salon MAKOTO
5-3 Ekimae ,Hatsukaichi-Shi, Hiroshima-ken, 738-0011,Japan

Abstract

This is the report of the experiment that we performed aroma-treatment to the
subject three months after the traffic accident once a week in total fourteen times
in order to heal her cervical vertebrae and to relieve her mental shock. She was
recieving electrotherapy just after the accident, and after that we holistically
analyzed QOL change.

The subject met with the traffic accident on her commuting; while her
displacement car was stopping at the red light, ten-ton truck collided her mini car
from behind and her mini car was disused and her hair ornament broke.

Though she had luckily no external injuries, she was diagnosed cervical
vertebrae distortion. After that, she has been complaining her physical pains

and mental anxiety by the mental shock of the accident.

* cervical vertebrae distortion: a damage on muscles, ligaments and nerves of the

neck by a shock.
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17— L8AKRA LU NT, 27— LT 28ELTNE, 47 —1F3.2
RAYNER L, 67—V TL3RA L NFRELEN, 77— LRENS EF 10
=V 1.5 RA Y MotkE STz, D% 12 7 =L 3.7 KA v b PR L7223,
1327 —=V2.2KA > b EH 1427 =T 0.5 KA M FRELEZ, 1 7 —/LIiC~3.7
KA N ES LT,

6. DREFIRER] (TR 2 FHM
B6-1 DEFREEl x4 57— (7T BR) OFEEDOZE(

TEFOFEED ZE
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6-1 12 DREMRRE) \ZkEd 22 & A s ORI A 2 7~

FEARFS HIL 6.6 KA T, 2HHE 3 HEIX 7.2 KA b ERLFHEE
Sl A HEMD TR, 6 HEIFROBIES 1 HICHERLTRA N FRBTHH 7T H
B 0.2 RA > b EF LA, 7HBEIHTYSA XY .58 A FTFHLE,

B6-2 DREHIREE) (29 5 RHMBE D ZEL
TR (V—ILR) Fi




X 6-2 |2 [FEAIRTE) (2T 2 RHlE DO 2 LA T,

1 7= L3 1 RA L RNT, 27 —A0bD LT o%ELTCNE, 4 7—/L Tl 4
KA P ER U, 67— MT LTHRA Y N FRELEZN, 77— UKNS R 10
=L 8ARA v Mt ST, D% 12 7 —/T2.6 R A M FRELZA, 13
J—IVTIRA L MER, 1427 =1L TO3KRA L MFHELEZ, 1 7 —ZHR3 K
A4 NEHLT,

7. fLJE - FREE

B 7-1. B 7-2, X 7-3(TME - fR\EDEETRT

L EIBOfEMT A2 7 A ZH 17— L L, UgMiR 288 s L7 BZE
DFEINTRTE O e e, FARME, U O FEEME % <7,

e MV, STAT & 0 MR IR < 28 Uiz, BARIME b iaffitg o fm/E b 2 E L
7o WRABIE, FEAFRT & 0 M Z ONAENR L <. BA. FREEVIRL, REAIOME
A& o 77,
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AIEBNL, ZEESNS 3 PARBL T o~ U —hAY RE2BIA LT, 24
IXHOEERRE, A9 2 & X ORI Z A — L L THE- Tz, RO
Kl Ch oo, BORA, EFER EORIERIZ, fEREZMERT 2O TRV
LWV NI T2 o TV, FHEIRBROX IS TA B L R Z 32 T2, Fafhr i,
R BIAUR & & IT, BIEPNIRE VRRICR o7 D L 1E572D T, BOH
FDERN ST AR T MR 2 T2,

BRIGFEIL 3 DAFINDIZCD TR, MiffidthE o721 7 —~4 7 —ix,
W3 ENE EEMCZ T TN, 37— ALETO, [H-BOZbIEY | THEDOEY -
BRI TR OREY < &R DEI7R THERIRRE ) (X, P 15) & FEl-
oo BOEED | AV L TV DX, Fiffitk 2 HEE T Th o7z, FnH 5
Dicm7e s 2EHBL B Rko#x s LWl EhbEKRETHY
— N AV MR DHER R T e o T2 b7,

27—, 37—t BHLPoLER LI LI JBCh»bLT, EER
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Tl HENORENEL LD E L BICEORANHRE L T2 Z & THRFENEL
LTVl EnbEZI LN,

6 77—/ DRESHREE] LIRS B ORI EIME 5] 2 ThElo7, &R
BRIL 1 EITH -7z, fiflits 2 B £ TIX, BORMAITBERI N TV, BOR
D CHERITMA T, EREHNLSHVIRED S I IRRIXICLWAZ B L
BAITEENVEZEZ LW, v 7 Y U RSICHET 5 & v o BRA 7 BIE % T
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Polyphenol Contents and Antioxidant Capacities of Colored Rice

Naomi Kikuchi, Kaori Matsumoto, Seiich Hori,

Tetsuya Hasegawa*, Masayuki Akimoto (*Correspondence)

Faculty of Pharmaceutical Science, Josai International University,
1 Gumyo, Togane, Chiba, 283-8555 Japan

Abstract:

This study investigated antioxidant contents and activity of polyphenols in
colored rice (black rice: Oryza sativa subsp. javanica and red rice: Oryza sativa
subsp. japonica) and hulled rice of Oryza sativa subsp. japonica. After ethanol
extraction, total polyphenol contents and 1, 1-diphenyl-2-picryllhydrazyl
(DPPH) radical scavenging activity (antioxidant activity) were measured. Total
polyphenol contents and DPPH radical scavenging activities of red rice and black
rice were higher than hulled rice. Proanthocyanidins and anthocyanons are
thought as major functional components of red and black rice, respectively. Total
polyphenol contents and DPPH radical scavenging activities of red and black rice
decreased by cooking, but maintained antioxidant ability of red rice after the

cooking.

Key words: Colored rice, Polyphenol contents, Antioxidant capacity
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XLz

EMPICEENDRY 7=/ —id, BERetER & LTER SR TWD, ko
AT, T A & 2 AT B BR OFIEITIT. AEIRPN TOTENERRSE DO
FIEANEE L TR, N 7=/ —VEEZIZLD & LI-RMFOFE{EE O
W, ZOFHCAEDTHL EEZEZLNTND 19,

KIZAARNDER L LTHEADERFIZRDT ZENTERNVEHOVESTHD
N, BAROKOWEEIL, BAETEORCK b EORBIZLY | b EkiT T\d, —
75 RO BAETE D ZARITIHIG LT fkx 2R AN L7 KR il ST %,
BRRSBRAKRREDFEKIZZDOOLE DT, FERBEAT LR 7=/ —L, EX
T, R RTAR EOEEETED LB OBENEA TV D,

AWFZETITAEKOTIRLREICE R L, AEKICEENLIRY 7=/ — /s &
PR {LEE L OBREZII O T 5 2 2 A E Lic, Rk, Bk T KE R
ELT, ARV 72 ) —NERBEFR) 7 ) — VRN THDLT V F T = BLO
a7 b T =V OEEORIEE, DPPH 7 ¥ WHEIEIC X D HIEELRE DR
EEIToTZ, BT, KRB LA CKRICOWTREBEOHIE 21TV, HEOFEICS
WG L7z,

ik
1) #Ek

RK(Y ¥ R=DHE: Oryza sativa subsp. japonica) & BK(¥ ¥ /X=HFE: Oryza
sativa subsp. javanica)|THRVE [EIEE K FEREL A P AN LINHE L 72Kk &2 Wz,
FEEELZOK (HFE) 1XHIRO Y v R=TFDOH O EEH Lz,

2) e

(+)-Catechin hydrate . 1,1-diphenyl-2-picrylhydrazyl (DPPH) . 6-hydroxy-2,5,7,8-
tetoramethylchroman-2-carboxylic acid (Trolox)/% Sigma Aldrich #:#, =V > 7=/
— VR, R TRRIIFEAISE T8 2-morpholinethanesulfonic acid (MES) [&[Rl{=
bR A e, 72 b T =0 OFEREG T B LT e T R A LT,
Z ORI THHR O Rl 2 L7,

3) KAk ORI 1A
KEEL 156 g & 7KiEK 200 mL & B UK SR (ECI-ST3, — V) DREREEIZ AL,
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30 iR LTI D RER L7z, JRBRf% . BOREHEE (FZ12PV, Lobconco) (27T, 28 I
MR LT,

4) ARV 7= ) —IVDER

R 7=/ —)VEIL, MOITFENEEDSE, 74—V v« FAHILVMETEREL
72

Lok - A THRIE LK | g ICHhREL T D 80% =% / — /L KEHK A 9 mL
Nz, BER T 10 sofH L7c#%, =058 (1,500 x g, =&, 10 47, CR-21G, HAI7)
L. EEHZENL L 72, F5EIC 8 mL OfMHTALL A N 2 ClRBEOH HEEE 2 [0
KL, o bEAEe bt AR c2& 25 mL & Li-boa ks L,
2 & HIE O EE (10,000x g,4°C, 5 %7, CF-16RX, A7) L, EEREE 7 4
LA — Millex-HV, R UART) TAE L= OERENARKRE LTz,

AUEHANR 500 pL, MBiA A7k 500 pL, 7 = / — /L3 A R | mL 2 B I A
. BERIZARLT v 7 A X —THE LIz, BIR T3 oMKER. 10% (w/v) R
TR U AR I mL 2002 TR L, 60 /3 BEE I 750 nm (2331 2 G % )
TE L7 (UV-2450, EEEEUERT), MEMITERE TR CERL, BARY 7= /) — L5 &
TR B (mg GAE/g) CTHRMH L7,

5) T b T =rDER

—HWIEDHE NCHSE ISFIADT > F 7 =2 (delphinidin, cyanidin,
malvidin, peonidin 33 & OF petunidin @ glucoside, galactoside ¥ J2 UF arabinoside)
Z. HPLC{E (AR> 7 : LC-10A VP SERUERT, #RiH#R : SPD-10A VP &S ERT)
WLV ER L,

FLoE - B THRIC UK 1 g ICHIHEREE (0.5% MU 7V A4 m Filg 2 & T 40% A
B ) —)VKIRIR) & 9mL 2 FEHRE ., 37°CICHR - T BT I Peifan & F T 5 AR
IR L, & 52 37°CC 10 43 fhiE U, fhiiiix, @058 (1,500x g, =
i, 1577, CR-21G) L., EEAAEUL L7, FRIEIC 8 mL ORI A N2 RO H
HEEZ 2 B0 IR LATVY, e BRI &G T ORI T 45 25 mL &
U7z, R IEE OB (10,000x g,4°C,5 47, CF-16RX) L, EEAREE 7 4 L2 —
Millex-HV, X UR7T) TAHL, ZHEEHRIKE L7z, HPLC OO &RIHFIZELT
DEY T D,
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71 A : Develosil ODS-HG5 (4.6 mmx 150 mm, BFFF{L27)
BEIE © 0.5% U 7 VA u il G e 20% A Z J — VKBS
JiEE 1 2.0 mL/min

T LA —T RS L 40°C

R R © 520 nm

6) 7T N VT =V DER

Ty y T =V rREE, BIROOHE OIS A=Y UG RIEEE AW
TEE LT,

FLEk - AHETHRICLIZK 100mg 12, A% 7 —/L 1mL, 1% (W) N=U /A ¥
J =L 2mL, 25 % (v/v) Wi/ A %/ —/ 2 mL ZNEREIM L, TOHBE XL L
7o 30°CTC 15 MMRE L2k, SHICAK /—/b 1 mL 2 THEL, @m0
(1,500 x g, =i, 10 47, CR2IG) L. T D _EEARZHREHAK E Lz, #EHARD 500
nm (2B DML AR (UVmini-1240, B (2 X 0 HIE L7z, BEfI
H-ATFRTHER L, FuaT7y b7 =V E8E (H-4 7 F UMY E (mg CE/g)
THEH L,

7) B LREDHIE

PURRALRE DRI E LI QD FEIZHEV DPPH 7 ¥ B Vi £ k% V7=,

AR 7 =/ = OERTHWZREHA K Z 80%T % / — /VIKEK CHEBEARL
BEFEE LTz, ARBRE IZHEE 1 mL, 200 mM MES #Z 71 (pH 6.0) 500 uL, 400
UM DPPH = % /) — /VESHE 500 uL 2N %, #idkR L7z, =53 C 20 0 AGE %, 520 nm
DWSCEE 2 43 SO EERT (UVmini-1240) 2 W CHIE L7z, 7 h¥ 7 =21% 520nm
kT 5720, DPPH =% /) — /WIERORbD V2= X ) — VI TRIBROBAEEAT
v, RIERE OB ORFEZAT - 72,

FERB LB
) MRY 7= ) —LEa&
K1 gHHIZEENDIHRARY 7=/ —NVEE (mg GAE/R) %, X 12737, KiiHE

KORARY 7 = ) —)VE B, SRk (2.67 £ 034 mg GAE/g) > 22K (1.73 £ 0.06 mg
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GAE/g) > %>K(0.57 £ 0.07 mg GAE/g)DIAIZZ N2 & Do T,
IREUZ K-> TRARY 7 = 7 =G &I, BT 65.9%. 77K T 45.7%I234 L
Too —H. ZKRTIRHIFEALEBD otz

3
&n
1

=)

]
e
T

[ =
O &l =k

—h
- & [
:

BEYZz/— &R (mg GAE/g)
=
&n

1 I

LF S Fk E% S

=

1 HEkoRRY) 7/ —/LE& (mg GAE/Q)
AK L EEE AR ER 7S (n=3) IRECK « SR (n=2)

2) AU 7z /) — )Ll s

HOKOFEEROFZRSOF NS, T by T=vdFur sy by 7=Y0ico
WTCHIE LTz,

R1ILIIKHEKOT Mo T=verdar sy v =V rEgErT, BRI
VhITEUm, RRETRT U R T =V UREERTEY, EJE?& 4’5)0).2.7%55@3
T AR L o, T T U R T =V ERITRK T 2.80+0.32 (mg CE/g) |
Y KT 0.06£0.07 (mg CE/g) TH V. BXRTIIMHINeroTz (F 1),

Al 15 fEEO T F 7 =2 (delphinidin, cyanidin, malvidin, peonidin 35
L U petunidin @ glucoside, galactoside 33 & N arabinoside) (Z-2\ T HPLC {% Tl
ELTZE 2 A, BBl HPLC 7 v~ h 7 F A 13 43F1UTIZ cyanidin-3-glucoside

27 73T peonidin-3-glucoside 23 g S 47z (M 2), ZO 2O EZ G HOE T

30



T MT=vERE L, BEOT U YT =058 02740.03 (mglg) TH
ST, ZREFRATIZISHEOT v by T=ronFibiitiSnihotz, Bk
DT v b T =2 OERMSIIE eyanidin-3-glucoside T7 > b ¥ 7 =& BDH) 90%%

Gz (X2),

F1 AEAROWRRI) 7= /) —NVEE, TV M T2VEEBIORT 0T b
VT =UrEE CEMEEEERZE (0=3))
BRYV T )NE | TVITVEE | FTurrbhar=o
& (mg GAE/g) (mg/g) >4 & (mgCE/g)
2k 1.73+0.06 0.271+0.03 n.d.
i, S 2.671+0.34 n.d. 2.80+0.32
Kk 0.57+0.07 n.d. 0.06+0.07
mV § DetA Ghl!
25 2 '
: Cyanidin-3-ghicoside
20
15»:
lof ’
5- Peonid in-3-glucoside
o+ ' .y
o 10 2 30 40
min

X2 BT b7 = HEDHPLC 7 v~ N7 T A
BXoT o hoTorEREE, RABIXOZKOKEFIRO O T v N T =Y
vERE, K 3ak bEnNEhRT, BXFoT v T =0 ERIIREIC LD

543%IZI L72(K 3 a), F7o, ke ZROMBRIHO T 0T v v T =V UG
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BiX, REIZ XY 26.4%23800 L7=(IK 3 b),

BKOT T hy T =80, BROT U T =0O)0, REIC X2
GRIRTOEEMED -T2, Zhid, a7 b T2Vl TT o by T =
VDOFNERICLRETH DI EBZ LT,

03 r a) ) 3r b)
S ui
\E 0.25 .i* Eﬂ 25
= OfREkK = maEE
g 02 | e 2 )
Nois | N 15
P~ 1]
D o1} NI
L 2
gg 0.05 | rl 05
o
0 L T\ 0 1 d_‘ !
EE S Fk Lk

B3a) BKOT U hyT=0FiEEb) RAEZKOT TV T =V 0GR
IRERET (A2K) « S HARERZE (n=3) IRECK « FEIIE (n=2)

3) Hufe{kag

N 2 A= MWH7/ﬁw®£&%%wfﬁﬁbtoﬁé*@&ﬁ%%@DWH
TV AVIHEE L K 41T, RRELOA KD DPPH 7 2 1 /ViHEIEME
RAK (19.74+2.22 pmol TE/g) > 2K (3.73£0.50 pumol TE/g) > kK (1.20£0.11 umol
TE/QDIEIZEWZ &g hoTtz, KERIC LY DPPH 7 ¥ W EIENEIX, BKT
35.6%. ZRAKT 301%I2A L, b &b & DPPH 7 ¥ B W EIEEMEWZ K TIE
&khﬁ%kbﬁ#okoL#L\ﬁ*iﬁﬁ%?%ﬁ*@ﬁ4]%%wDWH7
VHIAEEEEE R L, REE THIBLREDR R > T D Z LR S LT,

32



25 r

i
o
=20 |
Q
é wWAEK
ﬁ 15 Ok
g
+
R0}
R
AN
st
a
Q.
= I
0 ; .

2X FkK E* S

4 AEKO DPPHIHEEME A2k  SEE AR ERAE (0=3). KECK : FEE
(n=2)

N
[4,]

N
o
T

-
[4,]
T

-
o
T

[4,]

DPPHS P hILiHAEM (umol TE/g)

o

0 1 2 3 4
8BRYIz/—ILEE (mg GAE/g)
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The evaluation for aromatherapy effect using KK scale method on the
subject who has congenital muscular torticollis and heterotropia:

Abstract:

The torticollis means that the head contractural position caused by
the reduction of muscular, osseous, traumatic, inflammatory, ocular,
spastic and etc. In many cases, the muscular torticollis which cause
in the period of infancy. And also there are two kinds, the congenital
and postnatal ones. The cause of congenital obliquity is not cleared
yet but considered that it is related to hereditary, anatomical position
of fatal period (so called breech baby). After approximately 1~3 weeks,
sternoclavicular mastoiditis tumor occurs, Head curves to the affected
side and rotates to the healthy side, so that restricts the movement of
the neck. Many cases heal spontaneously by one years old. In
rebellious cases, such as sternoclavicular mastoid muscle fibrillates,
should be operated up to three years old.

36



Heterotropia means that one visual line exists in the center of one eye
but the other visual line is out of the center. When we look at something,
both visual line don’t meet at one point, so that we can’t see with both
eyes. There are three types; endotropia, exotropia, and upward &
downward squint. And also two types ; one is constant heterotropia
which always keeps this condition And the other is intermittent
heterotropia. (In this case both eyes’ developmental function is in good
condition.)

The experiment is performed Aromatherapy treatment once a week
(every Monday) to the subject, who has congenital torticollis and sub-
heterotropia, and watched QOL change using KK scale at the holistic
view point.

Key word: subject, aromatherapy treatment, congenital torticollis,sub-
heterotropia, KK scale, holistic view point, QOL change
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