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Relationship Over a Two Year Period Between Changes of Body Composition
and Premature Ventricular Contraction for a Female University Athlete

Nobutaka MITA, Kenshi NAITOH,
Shoichi ARAKAWA, Yoshikazu MIKAMI,
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Abstract

This research analyzed over a two year period, a female university athlete who admits to Premature
Ventricular Contraction, for changes of body weight, selected skinfolds, percentage of body fat, lean
body weight, in relation to the accurrence of Premature Ventricular Contraction.

The subject is a female badmintion player. The experiment measured the changes between since
October, 1993 to October, 1995. The results were analyzed for each of the three periods-training, on-sea-
son, and off-season.

The result obtained are as fallows:

1. Premature Ventricular Contraction occurred often high rate at three minutes into recovery.
2. Premature Ventricular Contration was confirned every time during the training period.

3. During off-season,the body weight inceased in comparison to other periods.

4. Skinfolds of the abdomen inceased during the off-season period.
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Changes in Membrane Lipids of Red Blood Cells of Long Distance Runners

Suketsune IWAGAKI, Toshihiro ARAI
Masakatsu NAKANO, and Masatoshi KAZAMI
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Abstract

This study was designed to clarify the influences of endurance training on membrane lipids of red
blood cells (RBC) by using the ghost cells. The subjects were 21 young men, control group (n=11, 18.5%
3.5 years) and the long distance group (n=10, 18.8+0.8 years). After removing the plasma and the white
blood cells by water jet aspirator the RBC was diluted with 5mM phosphate butter and the white mem-
brane of RBC was obtained by centrifugation at 10,000 rpm. Lipids extraction from the membrane was
conducted by Folch Method and lipids separation and fatty acid determination were carried out by thin-
layer and gas-chromatography. The following results were obtained.

1. There was not any differnce in the L/P ratio and cholesterol contents of the RBC membrane between

control and long distance groups.

. There was not difference in the phosphatidylcholine (PC) contents of the RBC membrane between con-

trol and long distance groups.

3. However, in the phoshpatidylethanolamine (PE) and sphyngomyerine (SP) significant decrease and
increase occurred respectively (p<0.05).

4. In these phospholipids, remarkable changes in fatty acid composition were noted; in particular, a
decrease of arachidonic acids (C,.) and increase of nervonic acids (C,,,) were recognized in both PE
and PC. There results show that in the membrane lipids of RBC of long distance runners a significant
decrease of PE and increase of SP occurred with changes in fatty acid composition, and we confirmed
that endurance training clearly influences membrane lipids of the RBC.
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Total FA Extraction ratio | FA | Molecular Conversion
(amol x 10 M| from silica gel mol | welght coeflicient
CE A 4.12 ! 647 2665
TG A 3.90 3 807 1049
CL A 2.00 4 1464 732
FFA A 1.20 s | g’m"m
PE A 1.83 2 740 676
PC A 2,00 2 790 790
SP A 6.36 1 m 4656
LPC) A 1.08 1 493 335
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A Psychophysiological Study on Relaxation

Music and Relaxation (Part 4); Discussion on Relaxation and EEG a activity

Katsuyuki SHIRAKURA, Akira MORIMOTO,
Shinzo KOBAYASI, Tomiei IGA,
Issei TAKAMURA, Kenji YAMAMOTO,
and Tetsuo SHIMIZU
Key Words: Music, EEG- « activity, Relaxation

Abstract

Normal subjects were made to listen to music so designed as to obtain relaxation and EEG was mea-
sured. An introspective report was also heard. In three cases which are considered to have obtalined
relaxation, changes in « -activity from EEG at rest and when listening to music were analyzed. At the
sametime, the relationship between the changes and the substance of the introspevtive report was stud-
ied. As a result, no significant change in the « -activity spectrum was seen in one case. The appearance
of the « -activity when listening to music was supressed compared to when resting without music in two
cases. In their introspective reports, all There enjoyed a relax feeling while envisaging visual mages such
as scenery and landscape, when listening to music, which was presumably concerned with the suppers-

sion of « -activity.

Our impression that grasping “relaxation™ with only the changes in « -activity as an indicator, is diffi-

cult.
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Effects of mental practice on soccer skill acquisition in children

Shuichi UCHIYAMA
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Abrstact

The purpose of this study was to examine the effectiveness of mental-practice in increasing the rate of
soccer skill acquisition in children. Forty-two subjects were randomly assigned to two groups. The con-
trol group (:CON, n=21) performed only physical practice; the mental-practice group (:MP, n=21) per-
formed both mental and physical practice. Subjects were measured ball-lifting (:BL), dribble on figure
eight (:8Dri), 50m dash and side-step test. Before the trials, MP observed ball-lifting scenes by well-
trained soccer players, and rehearsed with imagery in the silent-dusk room. In the eigth trial in BL,
index of skill acquisition (:ISA) of MP accuracy improved at a significantly greater rate than that of the
CON. BL-ISA and other parameters were not correlated. Accordingly, mental-practice was effective in
skill acquisition in children, but was not seen to be effective in the improvement of other skills.
Furthermore, skill acquisition might not be concerned with physical factors. These results suggest that
mental-practice may be simple and effective tool in facilitating the acquisition of a sparts skill in chil-
dren.
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Table 1 Characteristics of subjects

Table 2 Correlation table of the parameters

MP CON

mean * S.D. mean * S.D.

Hight (cm) 14450 + 7.80 14460 *+ 7.20

Weight (kg ) 3650 *+ 7.40 3710 + 7.70

BL-1 630 + 121 640 + 123
1SA-8 149.62 + 10.90 ** 67.16 £ 10.36

8Dri 823 + LIO 8.15 + 098

50m dash 8.94 + 0.60 9.07 + 050

Side-step 42.54 + 348 4138 + 3.80
(%% :p<00l)

BL-1. the first trial of ball-lifting, ISA-8 Index of skill acquisition of the cight ball-lifting tnial;
8Dri: the first tnal of dnblle on figure cight, Side-sicp: side step test .

g 2

[7.]
[—]

Index of skill acquisition

Trial

Fig.1 Changes in Index of skill acquisition of ball-lifting trials.
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A Study of the Isokinetic Muscle Contraction of Male Judo Competitors

Leg Extension Power and Leg Flexion Power

Kouzou KITADA, Yosikuni HURUYA,
Nobuyuki SATOU, Keita KOGAWARA,
and Seiji ARUGA
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Abstract
In order to study the claracteristics of a Judo athlete’s muscle strength, regulated measurements of
both leg/knee extension and leg/knee flexion strength were taken with the use of a Isokinetic Muscle

Contraction Weight Machine and then compared and studied for each weight category. The following

conclusions can be deduced from the consequent results.

1) The value of peak torque decreases in proportion to an increase in the speed of movement.

2) The value of power increases in proportion to an increase in the speed of movement.

3) The value of peak torque together with power increases with the increase in weight ategory (light to
heavy).

4) 1If one looks at the different values of peak torque per weight as well as power per weight within each
weight category, the +95kg group shows a significantly smaller peak torque and power value than
any other weight category.

5) No significant difference could be observed through out the different weight categories when peak
torque and power values of the lean body mass (LBM) of each weigth group were taken.
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Table 1 Physical characteristics of subjects

Al bR Pkile | ARERRGEE | BRERRG AT
- 60kg#% 8 164.23 63.23 13.02 35.07
Sb S 512 2.01 1.67 1.93
- 65kg#k " 169.36 68.36 14.21 59.26
SD 3.69 1.62 2.38 1.78
- Tikg#k 15 172.78 75.48 15.32 64.23
SD [ 3.7 1.72 1.8 1.67
- 78kg#k | 12 174.32 79.41 15.534 67.23
SD 3.68 3.20 2.24 1.95
—86kg#h 12 175.75 85.71 18.49 69.5
SD 5.11 2.67 243 1.95
- 95kg#h 1 177.39 94.26 20.94 74.39
Sb 4.18 4.29 2.67 2.67
+95kg#h 16 180.68 121.05 27.16 86.43
SD 5.13 11.46 4.07 6.65
ERBE 85 173.95 86.41 18.39 69.39
SD ? 6.41 19.6 548 1 10.44
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Fig. 1 Difference in the speed of movement in relation to peak torque.
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Fig. 3 Difference in the speed of movement in relation to peak
torque per weight category.
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The Relation between State — Trait Anxiety and the Sway of The Center of

Gravity in the Standing Posture

Masao KIKKAWA and Shinya KIKUCHI
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Abstract

The purpose of this study was to examine the relation between the degree of anxiety and the sway of
the center of gravity in the standing posture. Subjects were 58 undergraduates. Both slate anxiety and
trait anxiety of each subject were assessed by the STAI test. The sway of the center of foot pressure in
the standing posture for 20 seconds was measured as postural sway by a stabilometer.

Results were as follows : (1) The average magnitude of sway of the high trait anxiety group was signif-
icantly larger than that of the low trait anxiety group. On the other hand, such finding was not found in
state anxiety. Postural sway was related to trait anxiety rather than to state anxiety. ( 2) Such relation
was detected not in the postural sway with eyes open but in that with eyes closed.
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81 BETREBEREOFPINER
Table 1 The resuits of analysis of variance for trait anxiety and
visual condition

HsisHrt BALHRMF(A) ALEOIIB) AxB
LNG | F(1.36) =9.09,p<.01 n.s. 1(1.36) =4.15,p<.05
ENV ns. F(1.36) =3.70,p<.1 | F{1.36) =4.03,p<.1
REC n.s. £(1.36) = 1.12,p<.05 | F(1.36) =3.08,p<.1
DX n.s. F(1.36) =3.27.p<.1 | F(1.36) =3.73p<.1
DY n.s. FiL36) =3.34p<.1 ns.
MX n.s. n.s. ns.
MY n.s. F{1.36) =3.93.p<.1 n.s.

®2 REFREABRGOSWOTHER
Table 2 The results of analysis of variance for state anxiety
and visual condition

i yridiit -] AN (A FEDHIEB) AXB
LNG F(1.28) =0.08,p<.01 n.s. n.s.
ENV F(1.28) =1.03,p<.1 ns. F(1.28) =4.25,p< .05
REC ns. ns. ns,
DX ns. n.s. ns.
DYy F(1.28) =1.78p<.1 ns. ns.
MX n.s. n.s. ns.
MY ns. n.s. ns.
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Charactreristics of Unfreezable Water in Skeletal Muscle

Daisaku KURITA, Munetaka HAIDA,
Yukito SHINOHARA, Eisuke FURUHASHI,
Nobuhiro MIURA, Naoki SHINYASHIKI,
and Satoru MASHIMO

YIIYILI

——Lr-Lr-:—H*ﬁJ‘l*‘r“r LT T 1,_L 5 S s e diap b

l[kA*I[lLIIIIXllY'

SO

B SN R U s e e S

Abstract

Dielectric relaxation measurements by use of time domain reflectometry method were performed on
Soleus Muscle and Gastrocnemius Muscle of wistar rat in temperature range of 0C to—30TC. Three
relaxation peaks could be found below freezing point 7;. The low frequency peak around 6kHz could be
assigned to electrode polarization, and intermediate one around 20MHz could be attributed to migration
of counterion on biomaterial. The high frequency one around 2GHz could be due to orientation of
unfreezable water, which constructs an obscure shell layer around biopolymers such as myofibril and
myoglobin. The amounts estimated as unfreezable water are 6.16 % 107*(g/cc) for Gastrocnemius Muscle
and 3.47 X 107 (g/cc) for Soleus Muscle. On the other hand, the activation energies obtained as unfreez-
able water are 29kJ/mol for Gastrocnemius Muscle and 37kJ/ mol for Soleus Muscle. These results sug-
gest that the water structure in the red muscle differs slightly from that in the white one.
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Fig.1 Frequency dependence of dielectric dispersion
and absorption for Gastrocnemius Muscle
(white muscle) at —6.5T. Dotted curves show
each relaxation process separated from total
relaxation process.
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Table 1 Dielectric relaxation parameters for white muscle and red muscle
e Acg log 1, log 7., log t ($/
T{C) a, f. (x 10:) (ﬁ) a4~ l B i Aen (gs) @ B A (i) ) £~ fx l()m‘i
White Muscle
-6.5 | 1.00 | 0.94 3.36 -4.45 | 1.00 | 0.65 | 1558 | —-8.03 | 1.00 | 0.75 | 536 | —-10.11 3.7 0.22
-10.0 | 1.00 | 0.91 1.4 -4.36 | 1.00 | 0.62 | 1363 | -7.87 1.00 | 078 | 3.22 | -10.01 34 0.35
=150, 1.00 | 0.0 0.34 -4.34 | 1.00 | 062 | 1289 | -7.46 1.60 { 0.64 | 2.91 -9.88 2.9 0.77
-200 ' 1.00 | 0.59 9.88 | -7.44 1.00 | 0.68 | 1.94 -9.71 3.0 1.17
=250 | 1.00 | 0.54 7.23 -7.29 100 ) 0538 | 1.69 -9.66 29 271
-30.0 | | 100 [ 050 [ 516 | -7.27 | 1.060 [ 0.50 | 147 -9.56 2.8 0.50
Red Muscle
-14.2 | 1.00 | 0.83 0350 | -428 | 1.00 | 0.78 | 3.58 -8.37 1.00 | 0.78 | 3.04 -9.80 3.1 1.38
~25.0 | ‘ ‘ 1.00 | 0.67 \ 7.4 -7.24 1.00 | 0.68 | 2.03 -9.38 2.6 0.18
C" = (Ag;2 / AS."X') x (A Eh / Aé‘,,,) X Cu.' ( 3- 2 ) %2 &, B85, 8&020wt%7’}|;75‘/7k55ﬁ0)*;§!7k0)

Z I T Ag, NI & ki O sk T DRRAIRIE
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HE® A S BEEY U 2- BB I 0 EHHK AR IE T
FI54%61.80. #HMiA%62.35TdH B. Ag,ld25TiS
B2 B AR TEA152.0. #RiiAs2.1
ThHbH%, Ac i, 25CTIZH T HMAORAIHIE
T73.2CTdh b, ¢ i3 0 CITBIT BHMAKDTHE T,
0.99984 (g/cc) THhHb. TOMRE, HIFIE6.16%
1072 (g/ee). #HMiid3.47x10°* (g/ee) &4 o
7o Miura®G O#E? 2L % % 287 BKBH
(20wt% Albumin/XKi&E#) Oz, 5.66x10°*
(glee) THbH. HBHDOLRBUKIEATH LD HE v
ZEMbhots FLT, EIZAMAOI%. K
2595% D H MK BT B Z B HMIZh -
720 $to T, WEHENEEL BRI BRIO X, %
HHAIEEERTA L, WHEMEMIEEA LM
KERUBBMHEZE 2K, T4bbbulkkTH
hitFzohi,

Fig. 2 13, #ZiRIEIC BT B HxhiEDME (1/T)
W5 % B & R ORBKOKHIEH (logt,)
DL, # L T20wWi%Albumin/KiFi® OARHKKL
FIRERI 2L % 7R L 72 Arrhenius plot T %, 2
<. Ok, @k, Cixsy ¥ /237 Hinso4
BKTHD, Widthe 2o TE2ELBMLRTH S
A5, i & RO AHUKOBABEM log ) 13, Mot
MEDBE (1/T) OISR T IR
WA LT, SO DS, F & HGHOBMHED
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Table 2 The values of activation energy and density of the
unfreezable water in red muscle, white muscle, and
20wt% Albumin in aqueous solution.

Red White 20w1% Albumin in Pure
muscle | muscle aqueous solution water
AH
37 qQ
(kJ/mal) 37.3 29.1 36.4 190.8
C.x10°¢ .,
(g/ec) 347 6.16 l 5.66
UKL, WG EA 5 - 30T DI TIAERBIREEASF

i3, WL AN F =SB L BT EERL
TWwado FA, EBHASUKIE, BRI AR 2
Albumin KFHEIEAZETHGC 205, HHEK
BFORBELDZFI W EEZ LN,

Z 6 DArrhenius plot& 9 iEtE{bz & 0 ¥ —
FHMT DL, ABOYHE29.1k)/mol, HifA
37.3kJ/mol. 20wt%AlbuminK i 436.4kJ/mol
kb, 7. Kaatze#tiFiZ X 5#KkD kL
I AA¥—1319.8kJ/mol'" THb. Thbx
Table. 2 {278 $ o EHARBKDIGEEILZ F b F—
ARG R Albumin A F T & UM S W THIKIC
RRWTNHTDH > 72 RHAFKOERALT
F—1&. AlbuminkKER & 1ZIZFAMTH o720 =
DT EiE, HHEDRURHRIA T 5 A DIZLE
RIANE—Z, ABOEIDVHRHG LD b/AE
SEERLTWS,

MERALEMOIS BT &R OREE O, R
{2 ixMitochondria®*Myoglobinht 23 i 12 e~
L2V ETHE", T, EAMBFLAML DR
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Fig.2 The plots of logarithm of the relaxation time T, against
reciprocal of absolute teperature, 1/T. (O) : Gastrocnemius
Muscle (White Muscle) ; (@) : Scleus Muscle (Red Musdis) ;
(T) : 20w % albumin in agueous solution.
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Effects of anterior instability of knee on physical activities in judo players
Research Institute of Sports Medical Science Tokai University
Yutaka NAKAMURA, Tamotu TERAO,
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Abstract
Injuries in Judo and their epidemiology have been extensively reported in this country. However, func-
tional capacity of anterior instability of knee has not been well studied, leading to uncertainty and ineffi-
ciency in the treatment of this condition. In 103 varsity competitive judo athletes, anterior cruciate liga-
ment-insufficient knee were studied.

Methods: Anterior knee luxity is measured using the instrumented knee joint arthrometer (KT1000) and
manual functional tests. We made a special criteria for anterior curciate ligament-insufficient knee and
evaluated the grade of instability. Results: Anterior instability of knee was diagnosed in 12% of judo ath-
letes. Most frequently, anterior knee luxity was noted in the under-78kg weight group. Severe instability
of knee has not necessarily Led judo athletes to unsatisfactory results in competition.

Conclusion: Not surprisingly, it appears that anterior knee jont laxity is not related to the functional
capacity of the athlete and that static assessments do not assess the role of the secondary restrains.
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Fig. 1 Incidence of instability of knee joint by body weight
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Fig. 5 Criteria of anterior instability in ipsilateral knee joint
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Evaluation of endurance training intensity based on the 4mM level

determined by blood lactate concentration
in hypobaric environment

Tamotsu TERAO, Yutaka NAKAMURA,
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Abstract

The present study is aimed at demonstrating the evaluation of endurance training intensity based on the
4mM level determined by blood lactate concentration in a hypobaric environment.

The hypobaric chamber was used for experiments at sea level and at 2,000m simulated altitude. Two male
long-distance runners performed both the incremental exercise test and the submaximal exercise test at
both sea level and at 2.000m simulated altitude. Treadmill speed corresponding to 4mM level during the
incremental exercise test at sea level was greater than that during the submaximal exercise test. This result
was the same when both tests were performed at 2,000m simulated altitude. Using the speeds to perform
~ the endurance exercise test at sea level. blood lactate concentration closely matched the predicted value
(4mmol/l) in the submaximal exercise test. However, blood lactate concentration was higher than the predict-
ed value in the incremental exercise test at sea level, and in both tests at 2,000m simulated altitude.

The results suggest that the intensity of endurance exercise obtained in a hypobaric environment tended
to be overestimated when determined through the incremental exercise test. It is thought that a more effec-
tive evaluation of endurance training intensity would be provided by conducting the submaximal exercise
test in a hypobaric environment, with an exercise time of more than 10minutes.
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(1): the incremental exercise test, (Il): the sub-
maximal exercise test.
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Experimental study of cartilage-bone injuries in sports

—The difference of destruction at articular end of the pigs with maturicy—
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Abstract

In order to explain the age difference in shearing injuries of the articular bone-cartilage in sports,
shear strength of the bone-cartilage junction and subchondral cancellous bone from the pig patello-
femoral joint was investigated along with histological observation in fractured specimens. The strength
of different layers in the adult pigs increased in order of the tensile strength for articular cartilage, the
shear strength for bone-cartilage junction, and subchondral cancellous bone. The young pigs showed
structural weakness of bone-cartilage junction and cancellous bone. The difference of the mechanical
properties of cartilage, bone-cartilage junction, and cancellous bone in articular end, with maturity,
causes the different type of bone-cartilage injuries such as osteochondritis dissecans, osieochondral
fracture and chondromalacia in the young, and osteoarthritis in adults.
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A BRRR,

Fig.1 Test method of shear strength for bone-cartilage
junction and cancellous bone. (a) Bone-cartilage
specimen. (b) Shear test of bone-cartilage junction. (c)
Shear test of cancellous bone.
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bone M, @
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Articular
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2.0

2 R BO5IRKRE,
Fig.2 Tensile test method of articular cartilage.
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Fig. 3 Light micrograph of bone-cartilage specimen after shear
test (haematoxylin and eosin, X40). (a) Fracture at
tidemark in adult pigs. (b) Fracture at upper part of
subchondral plate in adult pigs.
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BITE (94 F=—2), @45 L W SiF

B4 WEFHROBRABREE (HERES. 40f8), HET2REBR
RORBTEREBTORE,

Fig. 4 Light micrograph of bone-cartilage specimen after shear
test (haematoxylin and eosin, X40). Fracture at upper
part of subchondral plate in young pigs.
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Fig. 5 Comparison of strength for varicus components in adult
and young.
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Isolation and chemical strucure of flavonoids from the fresh leaves of

Metaseqouia glyptostroboides

Tetsuji KATOU and Takao HOMMA
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Abstract
In this study, the methanolic extract from the fresh leaves of Metaseqouia glyptostroboides was
resolved by cellulose column chromatography and Sephadex LH-20 column chromatography, and one of

the flavonoids was isolated.

The flavonoid was presumed to be Quercitrin on the basis of UVspectrum and 'H-, “C-NMR.
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1. Flavone 2. Flavonol 3. Flavanone
4. Flavanonol 5. Isoflavone 6. Chalcone
7. Aurane

1 73R/ A READHE
Fig. 1 Skeletones and numbering schemes for the classes of
flavonoids
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BAW-—w

15%H0Ac —=

BAW: 1-butanol / acetic acid / water {(4:1:2, v/v)
15%HOAC: acetic acid / water (85:15. v/ v)

2 -5/ )IUmEROTRTEBoOY RIS A

Fig. 2 Two-dimensional thin-layer chromatogram prepared
by using crude 1 -butano! extracts from the fresh
leaves of Metaseqouia glyptostraboides
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Table 1 Rf-value and colour detected on two-dimensional thin-
layer chromatcegram
BAW | 15%HOAc NHZS | NH#EKR
REfdi RFi UV T UVTF
1| 0381 0.03 iy i "
2 0.71 0.03 * # *
3 0.58 0 i1} # w
4 0.43 0 juy iy W%
5 0.30 0.03 % 2 i
6 | 082 0.16 5% # Wik
7 0.71 0.23 % #% LEs
8 | 088 0.54 sk ¥ Uiy
9| 081 0.52 % LS %
10 0.90 0.71 Aif & W
BAW: 1-butanoVacetic acid/water (4:1:2, vA)
15%H0Ac: acetic acid/water (85 : 15, viv)
2.000+
1.000

ol
200.0

400.0

300.0 A (nm)

3 MF-1OMeOHBBRDUVIRIRANRS ML
Fig. 3 UVspectrum of the methanaclic solution of MF-1



®2 HEHMF- 2 QUVIBIRANS MNLOF—5
Table 2 UV spectral data of MF-1 and MF-1 Aglycone

. / wa{nNM)
MeOH | NaOMe | NaOAc | NaOAc| AlCl, | AlCl,
+H,BO, +HCL
MEF-1
Band II 255.5 | 270.0 | 266.4 | 260.1 |273.1 | 269.9
265sh 305sh| 300sh
300sh | 323.0 | 320sh | 295sh 350.9
Band 1 3489 | 394.6 | 364.1 | 367.4 |427.8 | 396.6
MF-1 7Ya>r
Band 11 255.5 | 245sh 259.5 1271.0 | 265.1
270sh 273.9 305sh | 300sh
303.3 328.5 | 295sh 360.1
Band 1 369.9 | 323.4 392.5 | 383.7 |451.6 | 422.0

MeOll: A% /—1n
NaOMe: +bUD LA LHS ¥
NaOAe : FEfF b YU 4

& &, Band I 2°35.7nmiZiKEM~BHL /-2 &
P OAMIKBENFET S LHE L
NaOAcZMF-1 DX ¥ J — LiSgIZiEmL 7
& &, Band I A 10.8nmRBHERMA~ABH LA L
D HT7-MISKERDIFHELZIHEZE L. NaOAck
HBOZiFEMUL Az Lc L EIZA Y/ —NifHliE ]t
~Band I RERW~BHL /-2 L 25 BB
BT B KBNS 5 L L 72,
AICLZMF-1D X % ) = VislISBmL - &
&, Band I A*78.9nmEERU~BEH, X5
HCIZFEMLTBand I A2 # / — Vi Fh
EHX, RERWUANOBBHHIRE Z LHh 63,
4B ARENFET A LB L. T4
Band I % [@HRICAICL & HCIO:iE M TREEMA~
DBWYPELEZ Enb, - FEIIS-HLOVTFh
D& B ETHIKBIEDFFET 5 L L 72
TZ) ALV THFARDHEENTE, 75
K =W D5-, 7-. 3 -B LU Lo kB
PEET D LEEL

D EO#ES XU 'H—, "C—NMRO¥E2 5
DTDESICERLI, MF-1D8#I137 5K/
—VEO—HTHH72VEF (5,7, 3,4 -7
b kFudxs 75K —N), T340 %
a-Fh/—REHEL, MF-11X, 71t
YDIfLEk a-Fh ) —ADI-fLHO0—HEG LT
2N M) Y (P22 NEFr-3-0-a-5 4/
YR LHEEL.

Ox% /= ViMBICEEINE 75K 4 FE
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Bn75K7 4 FEEREREL,
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L., 77 K/74 FBlo—8, 2LV by
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@D D SHEINDT7 TR/ 4 FEIZOWTIE, B
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(Yakugakuzassi) 78 801 (1958)

4) T.SAWADA,, J.Pharmac. soc. Japan (Yakuga-
kuzassi) 78 1023 (1958)

5) M.Mitteilung Inhalessffe von Metaseqouia
glyptostroboides II. Mitteilung : S. Beckmann
and H.Geiger, Phytochem. 7, 1667 (1968)
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Isolation and chemical structure of flavonoids from the callus of safflower

(Carthamus tinctrius L.)

Shinzi HIROSE and Takac HOMMA
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Abstract
In this study, an attempt was made to produce flavonoids by means of tissue culture using the callus
induced from the apical cell of the safflower seedlings. Flavonoids were not formed in the callus induced
in the dark, but formation of five flavonoids were confirmed in the callus induced in the light. Flavonoid
among these, one was isolated by cellulose column chromatography and sephadex LH-20. The isolated
flavonoid was identified to be an authentic quercetin (5, 7, 3°, 4" -tetrahydroxyflavonol) by using TLC,

HPLC and UV/ VIS spectra.
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Fig. 2 Two-dimensional thin layer chromatogram prepared by
using crude 1-buthanol extracts of the callus induced
in the dark
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Fig. 3 Two-dimensional thin layer chromatogram prepared
by using crude 1-buthanol extracts of the callus in -
duced in the light
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3-2 SCF-1 DEESiE

B 5N 22SCF-1E. UVIBILA~RZ PVl
&Y REEHESE 2 1T o 720 SCF-1OUVHLI & % &
7 MBI REEEI ISR LA, 25/
— Vgt OWRUR KM, 255.5, 371.2nmT
»H. 450nmPl EISRIE b v, Shid—#%
N75FK/4 Fikzrdb, BRRESL Y V€
ANVREEHETSBand I (280~400nm) &.
ARONR YA WRIZH¥T 5Band T (240~
280nm) (2 2ORNBAEEZ O LIZ-FT
%o SCFR-1I1d B RS #EAKIZB W TRIEA 0 2D

|1 AR/ ERFERERBNE 1 - T /—IUADTLCRR
v FORAELER

Table 1 Rif-value and colours detected on TLC of crude 1-
buthanol extracts of the callus induced in the dark
TLCA# v b Rfféi 2

No. BAW w uv UV/NH,
1 0.83 0.00 o ¥
2 0.71 0.10 B & i @
3 0.60 0.47 W & W @
4 0.56 0.56 [heg:) itk
5 0.62 0.66 W & L !
6 0.56 0.80 {3358 iR
7 0.53 0.85 12 10) e i

BAW ! 1-7% 7 — /MiRY/K (4+1+5, vv) O LRS

W ik

Uv S (366nm)

#2 ~Z/AREEMARMNE -J5/—UEO TLC X

Ry hOD RFEEZ2B
Table 2 Rf-value and colours detected on TLC of crude 1-
buthanol extracts of the callus induced in the light

TLCAA » b Rt 2
No. BAW w uv UV/NH,
1 0.89 0.00 % & % &
2 0.71 0.00 W &
3 0.66 0.00 Wik oom
4 0.89 0.16 W & B
5 0.78 0.16 ® & R o®
6 0.73 0.32 % & ® o
7 0.61 0.33 B @ W
8 0.75 0.52 % f& i
9 0.80 0.59 # i
10 0.92 0.79 % & it &
11 0.91 0.79 % & =3 )
12 0.78 0.75 % & R

BAW @ 1-7% / — M/RER/AK (4+1+45. Wv) O LK

Wk

uv D #SHR (366nm)
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Table 3 UV spectral data of SCF-1 and authentic quercetin

A e (M)
WA — > MeOH NaOMe NaOAc NaOAc AlCl, AlCl,
+H,BO, +HCl
SCF-1
Band 11 255.5 243sh 255sh 259.9 271.3 266.0
270sh 74.1 305sh
294.0 329.2 290sh 330sh 362.1
Band [ 371.2 330.1 392.2 384.7 154.6 426.7
quercetin
Band 11 255 247sh 257sh 261 272 265
269sh 274 304 30ish
301sh 329 303sh 333 359
Band i 370 321 390 388 458 428

MeOH: A % 7=
NaOMe : +hU LA P F
NaOAc : B+ b 7 4

T, 77NaryThsriitsginsg,

A% 7 — Vg THOBand I #9371.2nm (352
~385nm) WXBNDT, 75K HHOIND
PEEICKBESGEST 27 T K — Vg EEE
Ehb, 7 MRRMEORIE ORI,
BTV I=oAZHFML: L EBand I (IZR#K
BY7MERONALZERPSIMEGSMOL
CIREDOWHCAKBEDHFANTFEIN, S6I
B & RNT 5 £305nmiz ¥ a V¥ —H BT %
CENOBRLEICHBEABREDFEI EEI N
%,

Fi:fEF b U7 A%iEMT 5 & Band I 1220nm?
BEEEY 7 MBI EHLBRED 3L,
4 iB X AR LD 7 K BEDOFEI i E &
na’,

U EDORE,HHEELCSCF-11k, 75K/ —
VEIO1HTHr2IVEF (57 3,4 -
Tetrahydroxyflavonol) &3EE L. EROUVE
JWARZ PVF—%, TLCH X U'HPLC & D I
IS DREEEL A

3-3 F&®

7 5E A4 FAEAKIR. B X DiFE - ks
NBEZEDHEINTWSE Y, X/ R
PHOAERERI D, X HEGHRAT
D7IEI L FESHEIZOVWTORDIDDN%
% N Nl B A
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® 2-5THB~AHEERMEICL > T, 1% B
LSCF-1& PR L 720 RARSCF-LIZUVILILR ~
7 MV BIUY 7 M X BRI OB EYEE A
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563. 1993

3) Hauffe K. D., Hahlbrock K. and Scheel D., Z.
Naturforsh., 41c, 228, 1986

4) Kaulen H., Scheel J. and Kreuzaler F., The
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