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A Study on Desirable Managements of Various Team Childcare Styles in
Preschool Education
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Abstract
This paper discusses the possible issues and desirable management for various styles of team-childcare
practicing in preschools, based on group discussions by co-researchers who has enough experiences of
childcare. It is concluded that three factors are necessary for desirable team-childcare management in any style;

(1)Well human relations, (2)Sharing intelligence/information/awareness, and (3)Specific roles in team.
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Nutritional support recipes including DHA for junior athletes in
specified facilities for food service

Y - N BB Y A &Y B
Yukari IWASAKI" « Akiko KIRINO" + Atsushi KAWAMURA" + Kazuko WATANABE" -
HHEETEY - O R E Y I Y
Makiko NUKADA" - Katsumi NAKA" « Natsuki FIIIWARA? « Jun FUJII? -
BNAEF? - BEBREY - =Z@8HE5AY - A= EY
Yoko HANAKAWA? « Tadahiro TSUSHIMA? « Yoshihisa MISAWA? « Mitsumasa MANKURA"

Abstract

We intend to promote the medical and scientific supports for junior athletes. It is known that the bone density
of female athletes is low, especially in middle school and high school students playing as onshore long distance
runners. Those of low bone density are presumed to bring higher risks of fatigue fracture and osteoporosis. The
cause of low bone density is indicated by the symptom of menstrual abnormality based on "low energy
availability" due to increased momentum, and many of high school athletes characterized as "amenorrhea girls"
have lower estradiol status. It is reported that DHA taken with diet meal causes both elevated bone mineral
density and increased estradiol concentration.

Therefore, it is thought to be significant to develop recipes including DHA which is possible to be employed
in a specific lunch facility installed in a school or the dormitory, and allow for young athletes to take the
required amount of DHA . It is essential points for the recipes to control the prompt oxidations of DHA in a
process of the cooking, and it is necessary to restrain the expression of fishy odor becoming strong with the
progress of lipid oxidation.

In this study, we developed recipes including DHA which could be cooked in large quantities and analyzed
total lipids from resulted dishes and evaluated the oxidation level. And we estimated sensuously the changes of
fishy odor for cooking process.

The analyses of peroxide values and fatty acid compositions in total lipids from resulted dishes suggested that
the lipid oxidation did not generate and DHA was not decomposed through heating process of cooking. In
addition, thin layer chromatography (TLC) analyses showed that the oxidative polymerization of lipids did not
occur. The fishy odor was hardly sensed, and the addition of DHA seemed not to affect the taste. These results

indicate that the invented recipes are available in a specific lunch facility installed in a school or the dormitory.

Key words : DHA, school lunch, junior athlete nutrition support
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#1 DHA70TG (fERMERRKRNSHE) OIIFE

H H LA i A
A ) - A7
B - FeR DRI
2t (AV) mgKOH/g 0.04
B L (PV) meg/kg nd:
C22:6(DHA) area% 74.8

*n.d., not detected
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F9. @I L DHATOTGO A D& EME % MR T % 720, @81 L DHATOTGOFLAL DIl & %
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VoK =6525:4 (v/v/v)

#1290 (Nol) : 2. 4P +DHA70TG (No2) : 3. M D4l +DHA70TG (No.3)
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PIRERALZL YR 28 (KEAD A=y Y2t ALy, TVADF Y 2) BISL. %K
FEEIGEEIC BT, PR EREREED S THOBIESV 2 W LB SN TwE 2 &
Doy KEOMHAERPT I L HEL ko T2 Y, T2, KEFAMMZRICBVCINCHET 2
VEDRTHIZ L B EPHEORENLO N 720, BRI T B9 20O 2 RARRE I 2
A H b, T GHENRFEETROL LIIOBRELZHPTI L LREEZ->T0RY, Th
S5O EHE, LY EIIIEREEZRMN ANS I L1272,

5, IIRARBICAREYAF Z LEL I L—HEMALALYER 1R (EAY I L—) 75K
L. EEEEFEICH L 70 7 L — 3R EL Y ICB W CREBEESESFD L Y ¥ LAICME L T»
%o BT KERAESTRETH ) . FROFEESEOERERZ COMMEM T 0L L (K
1 -%H),

BREOL V¥, HEFRIESEERICRHBEL TH 5L,
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3. HZRHICE TN ADHAOFHEIRIC BT B Bz e P FHi

BI%s L7z SEEO RIS G TN IREOBALIC oW TRE 2175 720 AEMBOLHEIZEEND
JRE &8 (), PV, AVEEIITRT. COMEIS, 3HHEOBHIIZ B CRE DMLz SE
LTWAWZ EARIBEN 512, RIS ED S, $_XTORMTMEAIZ L 5DHA
DFRLET 5 TR WI EATRE I N7,

%3 DHA70TGHINEHIEDMBETEICEH T 2EEHEAKRZEL
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NEE & &%) 7.2 8.0 7.6 8.3 4.2 4.6
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NEWIERHLEL (GCarea%)

faFn s A 30.7 30.4 39.4 39.7 324 33.1
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o3 G 6.6 6.7 5.6 5.7 8.1 8.3
C18:3n-3 ALA 1.2 1.3 0.6 0.6 22 2.1
C20:5n-3 EPA 0.5 0.5 0.6 0.6 0.4 0.4
C22:5n-3 DPA n-3 0.2 0.2 0.2 0.3 0.3 0.3
C22:6n-3 DHA 4.6 4.6 4.2 4.2 5.2 5.5
Total 97.1 97.0 92.5 93.4 96.9 97.0

*n.d., not detected
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Imagining of the Language through Writing Essays and Reducing Anxiety in an
Adolescent with Autism Spectrum Disorders

EEH R A - kIR BT B sE R AF AR B

Fumika SAWATA + Yuuya NAGAI + Ryota WATANABE + Masami HASHIMOTO

Abstract
Previous studies have reported that most of children with autism spectrum disorders are accompanied with
anxiety symptoms. In this study, we investigated the effect to reduce anxiety through the instruction to write
essays in an adolescent with both autism spectrum disorders and anxiety symptoms. The results showed that she
could write essays independently and reduce her anxiety. This study suggested that a verbalization through
writing essays could facilitate reducing anxiety collaterally in adolescent with autism spectrum disorders.
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FEIZBWTHIML TV 225, TTHEFROMMOE G R . BEOMBIEED D 2 EHHIC
M2 T FFEED BTG DS ERE D & 5 AFEDWE AR ST 5 (BN AFHISRBEREG
WFZEit. 2010) /N - IRH (2017) (&, FERISCRESR (GIMBESE) SIS IEE 3 2 BRI R &
HHEREZBIET 5 AEOKLEDNEM R OITE LORMEZ R T/l L2y LT\ b, Rk
OMTE) L oRE L 1E, B SLEEL B2 KL, B2 EwvoHCOIMIATTERILAD, B
BEEAR, [A0ELAKR, HABRMEOBCONIZEIF TR L) T2 ThL (B,
2009)e T L&D EHY A L, BiE EYMELITE, BE 2 NEE LIS (E3 - L
BH - B - AR - BeR, 2014). 2O X ) IC. BEOHIMEEREEREDOS L WHEAEEIL, €0
FEEREEIC X A NEES (—REE) 720 Th <, TR L o TEREFOHRTHIZ#ETE T, HF
R OTEN LoOME (ZREE) 2217V L. BEOMMNEERIEREDH 5 LHAERE
ERICHEM KL OTTE) LORMEDNSH 2 DI1F Tld v, 8K - ) - &7 (2008) &, ZkBEEELZ R L
FHEERER DL A, RIS BT @Y 523 2 27 5 2 & T, FERAUET 5 2 & 2
HELTWD, EaREE, MY LEENNEEZT I ENTENL, HLOKREEXFHTHE
ENTREIC RS (R 2017) &2 A2ERT L7259,

AL OTE EORMEIX, &b, HEAXSZ M J 44E (Autism Spectrum Disorders; PLF.
ASD) D& A REAFEICHEFICERONRL TV EBHMSNTWS (eg, Ando & Yoshimura, 1979;
Dominick, Davis, Lainhart, Tager-Flusberg, & Folstein., 2007; Nagai, Hinobayashi, Kanazawa, 2017)
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7288 =3B, (3) FERDVFEZEOMINC SN L, (4) FERD, BUEOHRROM AR, B3
b MOBEELFIFICB W THRMICERZEEL TSR T, LERIND, BEOHNEESE

R LR AL LS SRR, 2 5 L SRR RS T X O ¥ A Faculty of Childhood Education, Kurashiki Sakuyo University
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Effects of volunteer activity on local rotating Health Mates

I B

Reiko YANAI

Abstract

Purpose : Health Mates play an important role in local health promotion and dietary education promotion.
Health Mates generally begin their activities as area volunteers after they complete a training course hosted
by municipal governments.

In B city of Okayama prefecture, however, Health Mates are asked to take a training course and volunteer in
a local rotating schedule during a two-year term. We examined how this training and activity influenced B
city residents and Health Mates’ health consciousness and behavior.

Subjects and Methods : In B city of Okayama prefecture, we conducted a survey of health consciousness and
dictary habits with 187 persons who participated in the initial training workshop this year; in 2013, 206
persons were assigned as Health Mates. Our study sample included 184 persons who responded to the
necessary items. We conducted the same survey at the beginning and at the end of the volunteers’ term. Data
for 152 persons who responded to necessary items were analyzed for a before-after comparison. For data
regarding the beginning of the term, we sorted volunteers by age and years of experience into three groups,
and examined these data using a Chi-squared test. In the before-after comparison, we employed a Chi-squared
test or Fisher’s exact test. If the Fisher’s exact test result was significant, we performed a residual analysis.

Results : One hundred and eighty four Health Mates were chosen from each age group. Those who had
experienced being a Health Mates for the first time were 76% of the total, and those who had continued as a
Health Mates for more than three successive terms were 9%. Survey on health consciousness and dietary
habits conducted at the beginning of the term, compared people over sixty and those in their 30’s and 40’s
and revealed that the latter group had many valid problems. They, however, had a high motivation to
improve. Although we observed an effect of the government’s educational emphasis theme, “weight
management,” and “special local product” within the two-year activity of the term, the activity did not lead to
specific behavior changes such as, “fitness habits,” “low salt intake,” or “vegetable intake.”

Conclusion : Results indicated that local rotating Health Mates’ activity expanded to the people in their 30°s to
50’s that have little interest in their health and this provides an effective opportunity to rediscover connections

among mutually supportive communities.

Key words : Health Mates, rotating schedule, local organization activity, behavior change
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Abstract

Attention is a complex cognitive domain that constitutes the foundational skill for good cognitive functioning.
Without attention, we would be unable to learn, remember, or even communicate with others. There are certain
clinical populations that show attentional difficulties, including individuals with autism spectrum disorders.
There are several ways to treat the attentional problems of children, of which musical involvement and
therapeutic intervention with music have been reported as an effective approach to enhancing attention function
of children. This paper presents an overview of recent research on the effect of musical involvement on attention
function of children, with a particular focus on (a) studies of typical children and children with autism spectrum
disorders and (b) studies in the field of music therapy, and also considers issues for further research. While
initial studies have suggested the possibility that musical involvement has a positive impact on attention
function of children, it is apparent that sufficient evidence is lacking and more studies are needed to validate the

effectiveness of musical involvement on attention function.

1. Motive and purpose

In order to interact with one’s environment appropriately in a given cognitive, communicative, and social
context, one’s attention should function efficiently. With this ability, we can perform our daily activities by
selecting and focusing on a mental or behavioral task for as long as necessary and shifting our attention between
several tasks when needed '". Attention function generally comprises three distinct components: sustained,
selective, and attention control/switching "*. These attentional skills develop in a stepwise fashion from early
childhood through engagement with one’s environment. If the development of these basic skills that underlie
higher brain functions, including cognition, is hindered or they function inappropriately, cognitive, social, and

communication skills are adversely affected @ Tn other words, without attention, we would be unable to learn,
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remember, or even communicate with others " In the case of children, attentional skills also affect their
learning processes. One study by Muris ¥ of 113 school children aged 9 to 12 years showed that attentional
skills affect learning and cognitive functions, as their attention control correlated positively with school
performance.

Turning to clinical populations, it has been found that children with autism spectrum disorders (ASD) who
show attention al problems are likely to experience difficulties participating in group play and performing tasks
and to suffer delays in learning and difficulties building relationships with their peers, which can lead to
cognitive and social difficulties due to a wide range of attentional problems . Cognitive deficits, including
attentional difficulties in ASD, are generally regarded as secondary impairments or comorbidities; however,
accumulating evidence from behavioral and neuroimaging studies shows that individuals with ASD display a
wide range of attentional deficits across the various domains of attention function, such as disengaging, shifting
or switching, and selective attention ' (for a review, see ' '*)). Mayes and Calhoun " found that 93% of 143
children with ASD with normal intelligence recruited for their study exhibited some form of attentional
problems. A number of researchers have pointed out that the repetitive or obsessive behaviors, social interactive
responses, and hypersensibility observed in ASD may be caused by their attentional difficulties, and therefore it
is considered that attentional dysfunctions in ASD may be one of their core symptoms "* "%, As is well known,
significant attentional problems are also observed in individuals with attention deficit hyperactivity disorder and
intellectual developmental disabilities.

There are several ways to treat the attentional problems of children, such as computerized training programs,
environmental coordination, play therapy intervention, and music therapy intervention. In the past several
decades, therapeutic intervention with music has been actively studied as having a positive impact on non-
musical behaviors and functions across the cognitive, communication, social, motor, and emotional domains. In
the clinical practice of music therapy, we often observe that music stimuli and activities designed for each
child’s needs and characteristics improve his or her attention function. This may be not only because music is
motivational and fun for children but also because attributes of music influence our attention. Thaut et al. '
states that “the perception of the rhythmic, melodic, harmonic, and dynamic patterns in music is very effective
in consciously and subliminally focusing and organizing the flow of our attention” (p. 282). The purpose of this
study is to present an overview of recent research on the effects of music on attention function of children and

consider issues for further research.

2. Therapeutic mechanisms underlying the effects of music on attention function

"1 who have systematically investigated how music influences behaviors and

Thaut and his colleagues '
brain functions, proposed the Rational Scientific Mediating Model (RSMM) "7 to investigate whether music
could provide therapeutic stimulation to improve non-musical brain and behavior functions (Fig. 1). The RSMM
serves to indicate ways of generating knowledge concerning the link between music and therapy. Considering it
necessary to find the mechanisms in music that produce therapeutic effects and arrange them in a logical,
systematic structure by linking appropriate bodies of knowledge to build a clinical foundation for the application
of music to therapy, Thaut "' investigated the findings of translational biomedical research in music based on
this model (musical response models) and studied the overlaps between and processes common to musical and
non-musical behavior and brain function (parallel non-musical response models). It was then found that music
engages widely distributed neural networks that are shared with general non-musical cognitive function as well
as motor and language functions (mediating models), and the mechanisms in music were determined that
produce therapeutic effects by enhancing non-musical processes, including attention function.

Their results regarding the therapeutic mechanisms of music for attention are as follows !'”": (a) Rhythmic

patterns in music “drive attention focus by interacting with attention oscillators via coupling mechanisms” (p.
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260). The oscillation associated with the ability to shift attention can be enhanced by music. (b) As music
provides multidimensional stimuli such as rhythm and melody, it can thus facilitate alternating and divided
attention. (c) Timing, grouping, and organization that music brings in can sustain attention. (d) “Music recruits
shared or parallel brain systems that assist the frontal lobes with alternating attention.” (p. 260) (¢) Music
stimulates additional dimensions of emotion and motivation that help to facilitate concentration and keep a
person focused on a task. Attributes and motivational factors of music may contribute to improvements in

attentional skills, including sustained, alternating, and divided attention.

Musical Response Parallel Non-Musical

Models

Response Models

(a

Mediating Models

!

(@
Clinical Research

Models

.

Fig. 1. The Rational Scientific Mediating Model "'

3. Clinical research on the effects of music on attention function
Clinical studies of the attributes and motivational factors of music have been conducted that demonstrate their
effectiveness in improving attentional skills in several clinical populations. Knox et al. "* found that a musical

attention training program improved alternating attention in brain-injured patients. Frassinetti et al. "

demonstrated that auditory stimulation enhanced the visual perception of unilateral neglect patients. Gregory "
examined elderly adults with cognitive impairments who participated in group music therapy sessions that
involved active music listening and identification of the song titles. These results indicated positive influences
on their sustained attention skills.

Although therapists often meet children with attentional difficulties in clinical settings, clinical studies
investigating the effect of music on attention in children have been very limited. Robb *!) investigated attentive
behavior among preschool children with visual impairments. They participated in two 30-min music-based and
two 30-min play-based instructional sessions that were videotaped for data collection. Statistical analysis of the
behavioral data revealed that the attentive behavior of participants was significantly higher during the music-
based sessions than the play-based sessions. She suggests that music may have functioned to induce optimal
levels of arousal in participants, thereby acting to increase performance on cognitive tasks.

Kim et al. *” examined the effectiveness of improvisational music therapy sessions in ten autistic children
aged 3 to 5 years. Music therapy sessions and play sessions were implemented 12 times each. The behavioral
tests and observations found that participants demonstrated significantly more attention behaviors in the music
therapy sessions than in the play sessions. They indicate that improvisational musical interaction may induce
children’s attentive behaviors and nonverbal social communication by fostering stability (a predictable structure)
and flexibility (spontaneity) within a structured framework for those children who cannot readily adjust to the
unpredictability of daily life.

Lee ™ reported a case study of a 5-year-old child with ASD. As a result of 20 weekly 1-hour music therapy

sessions, the child showed better attention span and language skills in behavioral observations.
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Recently, Pasiali et al. **

examined the effects of music therapy using a standardized test able to assess
sustained, selective, and attentional control/switching attention skills. Nine adolescents aged 13 to 20 years with
neurodevelopmental delays participated in this study. Results showed that they demonstrated significant
improvements in selective and attention control/switching attention after eight music therapy group sessions.
This limited number of studies of attention function in children with ASD may be because improvements in
social and communication skills often constitute the primary goals in music therapy intervention, as deficits in
®31 In light of such a small number of studies of children’s

13] -
], 1t

these skills are considered their main symptoms
attentional skills and the high rates of children with ASD who show the attentional problems cited earlier '
may be suggested that therapists tend to overlook their fundamental needs to concentrate on first providing
effective intervention. There is also the possibility that therapeutic music interventions that meet each child’s

needs in social and communication domains or music itself may contain elements to train attentional skills.

4. Studies of typical children

There have also been a few studies investigating the influence of music on attentional skills of typical
children. Wolfe and Noguchi ** examined the use of music to increase sustained attention of 5-year-old children
during conditions of auditory distractions as vigilance tasks. Children were randomly assigned to one of four
conditions: musical story with and without distractions and spoken story with and without distractions, and the
experimenter counted their appropriate responses as they listened. The results showed that children performed
better under the musical story conditions regardless of the presence of distractions, and significant differences
were found between the spoken story with distraction and the musical story with distraction.

Morton et al. *” implemented a verbal dichotomous listening task preceded by both exposure to music and
exposure to quiet to 10- to 12-year-old children. The results indicated increased memory capacity in the free-
report task and reduced distractibility in the directed-report task after exposure to the music. They suggest that
music may increase bilateral cerebral arousal levels.

In the past decade or so, a number of studies have examined musicians to reveal the influences of continuous
active musical involvement on brain structures and functions compared to non-musicians. In this area of
research with children, effects of long-term musical training have been reported. Trainor et al. ** examined the
effects of musical training on oscillatory brain activity and reported data indicating a gamma-band response to
musical sounds relative to attention, memory, and comprehension induced in children after 1 year of musical
training beginning at age 4 '4 years, but not in children of this age who were not engaged in musical lessons.

Fujioka et al. " measured the auditory evoked responses to a violin tone and a noise-burst stimulus in 4- to
6-year-old children receiving musical lessons using magnetoencephalography (MEG) repeatedly throughout 1
year. As the result, unlike the untrained children, an auditory evoked magnetic field related to auditory attention
processing (sound classification and unconsciousness attention) was observed and the trained children showed
significant improvement on behavioral tasks involving sustained attention and auditory short-term memory.
There are several studies that have found that long-term musical training leads to deformations in the brain
structures of children, such as in the corpus callosum, right precentral gyrus, right primary auditory area, and

1931 1t is now widely accepted that musicians’ brains structurally differ from non-musicians, not

30-32]

frontal area
congenitally but perhaps through neuroplasticity caused by training

Related literature suggests that musical involvement may enhance sustained attention skills of children and
generate positive effects on brain function and structure related to attentional function. In clinical populations,
people with neurodevelopmental delays, brain injuries, and dementia may benefit from music therapy for their
attentional function. There are, however, very few studies showing a direct effect of musical involvement on
children’s attention function and few reports demonstrating that music has a functional enhancement effect

using standardized behavioral tests. In addition, most of the studies reviewed above remained unclear about the
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improvements in attention function under the direct influence of musical involvement on behavior.

5. Conclusion and future issues

This present study surveyed recent research on the effect of musical involvement on attention function of
children with and without attentional difficulties. While initial studies suggested that activities and interventions
using music might have a positive impact on attention function of children, it is apparent that sufficient evidence
is lacking and more studies are needed to validate the effect of music on attention function.

Studies of healthy children are considered essential to examine the short-term effects and mechanisms of
music activities, demonstrate the existence of such a phenomenon, and provide evidence to facilitate future
clinical research . Further studies, particularly those (a) examining the effects of music activities on the
attentional skills of children, then, where this is found effective, (b) investigating the types of attention
(sustained, selective, attentional control/switching, and divided attention) enhanced by music activities should
be conducted that implement standardized behavioral measurements like those utilized in Pasiali’s study ** to
capture behavioral changes in children. In addition, in order to investigate the neurological characteristics of the
attentional processes active during the performance of attentional tasks, studies using apparatus for measuring
brain functions can also contribute to understanding how these children’s brain function during sustained,
selective, and shifting attention. Through such studies, we would be able to figure out more effective

interventions with music for individuals who have attentional difficulties.
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Antibacterial activity of garlic processed foods against Escherichia coli
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Abstract

Garlic (A/lium sativum L.) has been used not only for food but also for medicine since ancient times around
the world. Allicin is a typical organ sulfoxite compound found in garlic which is responsible for its
characteristic smell and taste, and has antibacterial properties. In this study, we investigated the antibacterial
activity of fresh raw garlic produced in Aomori prefecture and China, commercial grated raw garlic, and aged
black garlic by diffusion plate test. The diameters of the inhibition zones formed by using grated fresh raw
garlic produced in Aomori and China were 50.5£1.3 mm and 50.4+0.5 mm, respectively. An inhibition zone
was not formed by commercial grated raw garlic. The diameter of the inhibition zone formed by aged black
garlic was 20.0+£0.5 mm which was smaller than those of grated fresh raw garlic. This suggests that antibacterial
activity of commercial grated raw garlic is lost and that of aged black garlic is lower than that of fresh raw

garlic.

=t

=1 v 7 (Allium sativum L.) (Z2)F7T 1) 2 — LAJEORY T, MEOHFR LT 5. B2 D
2 IR P TR OFWRMA T I b T E 7225 EmbiEA. BHHBLUEER 2L Vw2 R
mUNA OB THOHONTE R, =1 v 7 OFRIE F (Zallicin (diallylthiosulfinate) %
diallyldisulfide (DADS) 7 & & W 2R EOFERMELEWICL 2D TH 2D, H—1) v 7%
BT WRE) FEEZREL v, BEOT—1) v 7 OfMENIZIZallicinTiE % <. £ DRIEKAT
HLWEEDOIET AT BT I/ BETh Sallin (SallylLcysteine sulfoxide) 2SEFEET 5, %0
WIEIZ L > CHifgAEN S & HEEFHEMAN Oallinase (EC 44.14) #allinlZfEH L. allicin, ¥
VEYBEZLTT Y B THERT 5%, & 5icallicinld @&\ JUSHE &RV EED 720, BT E
L Cdiallysulfide (DAS). DADS. diallyltrisulfide (DATS) 3 & UajoeneZs & & o 728k 7 A 1%
AL a2 550,

=) 73R AEME LTENLTWA L EbNTB Y., T TEM. SUESERH. Sk
PEERHEIRF) A7 DK T EMRFEEINTWE, ZHUET—1) v 7 B FoFRmE{LawIZ L 54
PERE RIS T 2 L Z 25N Twa 2, HIEERIZOWTREL 2ASMONTHE Y., FIlZIL18
AN E T =) v 7 &R ERG L L2z RA N FHEDPD - 72 77— v 7 OB 5 PR I
allicinlZ & % Z & H5Cavallito 5 12 X > THDHTHL N2 S, BIETIET =) v 7 OHUwEAER LM E
DHTIEZR L BESLTA VA ORD DD 2 Lo TETRL MY,

W=D v ZIZETETIE., TOBALRECATA AT LI ENE v, MITHEXRHIT 7 &R
TMELZZD . A NVETH 2 VIR ST TrOET2Z L LIELIETHS, - v 7
OBATIETEE - ML AFEIC Lo TERITEALT L2 EDMOENTBY, MLOFEIZL>TH =) v
o DEYEEREIED X O RBRE AL T 5 2 e s 2 b Y, AR TIZ, =V v 7D

B L &R R AL
Faculty of Food Culture, Kurashiki Sakuyo University
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1. &K

AREBIAET L7, FREEOET - v 7, WEEOAET - v 7, OB LICA
12, FHREEOPIEIZAIIL TH D, HH L 7-HAYE Ebenzylpenicillin (I LEMRAS4L) |
kanamycin CRIFbEARINEH) . tetracycline CEMHLFEMRASEL) TH 5,

2. ¥iEG

fEFWHRIE KB (Escherichia coli ATCC 10536) TdH Ao, HiHud/S— ) a7 @m AR (5
Witk=tt) 35 g% Z587K1000 mLICHNZ 72 b D& EH L 720 7% BEFHAH OR51305 %A= F A, 1.0 %
NRT b 05 % LT MY AL 15 %FERT, pH70*x02TH 5. HMERIZ121 T T205 &
JEZSR Ly ¢85 mmdD-% k) 220 mL§ 257 E L CREAL L 720 20, SUEMIERUH IR L
HIZP12 mmD T 2V EZET 2o BEESER LT IVI =T 2 8OBALETT BA LARE
. B LEORICE L0 b, AR EEKICEE L7270 uLO WIS & ERE M It L,
ATV THELIZOL, 4 yFaN—F— (RELFEKRRXSH FMU-0501) <37 T, 24k
BELZ. 2BEBEETORHEOREIE, ~27 77 =5 Fib#EEz AW, $4bb, —80 T
TEHIRATE L 72Escherichia coli % B EIEARIZINZ . KIVT v 7 A I FH =TIl L0 L,
600 nmiZ BT HEEX HZIZ LT, WREROEBENS~ 7 77 —F 2 FOSRER (X AXy 7 A -
Uk X)) a—%t) LRBRIZRS X)L,

3. PLRTHEO W E

PRSI SN2 HIEM O R E SEBEIC L2, §2bbHIEMOREOEFEZ L LT,
Z 2O HIEHOFLADUS 1235 L) I8 ROEREZFWTENENOESZHZEL, 25D
il A HIEMOBERE Lz,

FERRG R & Z 5%

1. #—" v 7 ik X Jus /e oM B BAR

HEC A LW RIRE QLS — ) v 7 ORDSTERIS T 2B B0V THRE Lo 2 ORER,
=1 v 7 WK ARNT 512 L7247 CHIEF OB E ML 72 (Fig 1). BIEHO®EL 7 —
Vv 7 BEREOMBIBIRIC OV THE L7 R, ERMESE SN D ZEhhot (Fig2). 2B
HIBRBIER 0927 Ch o 720 SO LMD, H— 1) v 7 Tl L IS IEEO MBS 5 o
ENTRIEEND,

2. =1 v 7 EHUEWHE ORI TED L

HRILET = v 7 ORWIHEEIZ DWW T, HAEYE T Sbenzylpenicillin, kanamycinZ L C
tetracycline& I L 720 ZOFEHE, =1 v 712X AHIEMHIZWIT NOTEWEIC L 5D DL X
TKRKEDo7: (Tablel)o RFEBRICITTVBA LAEHRREAET - v 7 2fiH L7255 Uedab it
FREFES — 1) v 7 Oallingr &3 EE 2 L3230 mg/100gTH 5 2 L 2 WG L TnaY, 512
COHEIZL DL, FRIVET =) v 7 ORGP ERIT66]1 %THDZ E»b, RERETOalling 13
49 mg/gt HMTX A, THIIET - v 7 iIZ& T Aallicinld, 27~77 mg/gs 5 Yunb O
=5 L72", AEBRIZIZ03 gD TN BA LT =) v 7 2 L2OT, B LT
7 21391 umol@allicn2S & F N T b EREL OGN L, HBICH W HAEWEIZ, 10U
benzylpenicillin, 30 ug kanamycin, 30 ug tetracycline Ta& 4 7%, benzylpenicillinid 1 U721 0.6 ug
&9 5 &, 10 UDbenzylpenicilliniZ0.018 umollZ 243 % 30 ug? kanamycinif0.062 umol, % L T
30 ug Dtetracyclinel20.068 umold % %, Z DO Z &5, ¥ L ZzallicinE ld WS hodidYY
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Fig. 1. Formation of the inhibition zone by grated Fig. 2. Relationship between the diameter of the

raw garlic. inhibition zone and applied weight of garlic.
Antibacterial activity against Escherichia  coli This graph shows regression plots of the log of the
demonstrated on seeded agar plates using different diameter (mm) of an inhibition zone against each weight
quantities of grated raw garlic is indicated with the (g) of grated raw garlic applied on an agar plate. Plots are
clear zones to show where inhibition of growth has expressed in mean = SD.

occurred.

A,0.10g;B,0.30g;C,0.60 g; D, 1.00 g.

Table 1 The diameter of the inhibition zone on agar plates by garlic and antibiotics

antibiotics garlic benzylpenicillin ~ kanamycin tetracycline
diameter (mm) 50.3+1.0 13.0+0.0 22.5+0.6 32.0+0.0
* Result expressed as mean + SD (n=4)

£ 0 D134~500f5% 2 EAUREE NS, 7% Ballicin 1 73172 ) OPLHETEE I IMOTEDE 1 51
HITHRTERN 2 s S Tw b, 6l 213, Borlinghaus & (3 penicillin X ampicillin 3 5% 35
K& o 7z flactamBAPUEWE. & 5\ idkanamycin & W o 7zaminoglycoside A LAY E (X, allicin
L0 L HHEEEATE N & 2 PAILREGRERIC L DS LT B, L72dto T RERICBWTH —
Dy Z7IZBVW TR KEVIHIEEZEER L 20, 71— v 7 fFdoallicind 47 BAPid g &
HBLTELLSVWZ EICRRTAEZZ NS,

3. =Y v 7T OPuREE

HFHREET =) v 7, FEET—) v 7, TGO BA LICAIZL . FHREEZREBIZAICCZENR
ZTHNOPRTEMEIZ O WTHRET L7z ZOFER, HFREET =) v 7 EHERET—) v 7 QI O’
BT E A EEPELS, MEOREIHEZIZIZRBETH L L0 o 72 (Table2. Fig.3)
Lawson5 2 & % & PEEN— v 7124 T h ballicing & 13 ERE T430~663 mg/gTH2Y, =
NIERITECTHREDL SNAHFHREEST - v 7 oallicnE & ICEWI 25, WFDallicing #1213k
XpEIEnE Bbhs,

—H. HRBA LICAIIC TIRHIEHOEER T E A LED SN Lh oz OFENSTHRE A
LAIZAZ CIIEHRTEEDSIZ E A W EDTRIR SN L, THIEBS LICAIZIZIREDT =) v o
DAtz &, vovey bobvo— A, BEE BRE] (FH 28 0) BESETINA TV L, C
. AEEBETOHRE A LIZAZ 3ok & FA1203 g i L7245, S5y —1 v
ZUNOBEMEREINTVUL I ERE, EBOF— v 7 OEEIF03 gk WV bV LIk b,
F JzallicintBEE OfF# & & DA L. EIUHE - TO T L&YW DEscherichia colik 75 L Btk



I < A 1R NI S O w o

Fig. 3. Plate diffusion test by different garlic processed foods.

Antibacterial activity against Escherichia coli demonstrated on seeded agar plates by each 0.3g of different garlic
samples are indicated with the clear zones to show where inhibition of growth has occurred.

A, raw garlic (Aomori); B, raw garlic (China); C, commercial grated raw garlic; D, aged black garlic (Aomori).

Table 2 The diameter of the inhibition zone on agar plates by garlic processed foods
products raw garlic (Aomori) raw garlic (China) commercial raw garlic  black garlic (Aomori)
diameter (mm) 505+1.3 50.4+0.5 — 20.0+£0.7

* Result expressed as mean + SD (n=4)

W DStaphylococcus aureus\Zxt$ AHMBEIEME DK T T2 2 EBMESNTWEY, BTV BA
LICAZ S ARSI INBLEE % i L TV 2w T, JLR RS O IO B X B REMEIIR . T
T BSLICAICCEES CHEEPSHTHIREBL TV L 0T, JIHHESRD SN b o720
IZHFETRE L RE D allicin DA IR L TW b 00 b Ltk vy, allicintd B of%E & & 412, dithiin
Rajoene’s £ &\ o A BIREALEWNENST B EEZ SN TWEY, L L4adt s, Fujisawab ld
LC-MS/MSIZ & % allicindFE D547 21T - 729, 558 - [ETE o727 EH—1) v 7 Dallicin
D OFEE L I E D &9 Byl 5 203 H %2 T2 EY 5,

PRBICACC 2 L7206, HIEHOBEARED HN7z05, A=) v 712" T/hanZ e
Db o720 Maldonado SIEEFL T — 1) v 72 BLXOH =) v 73 ¥ — OB X Escherichia colilZ
U THHEEESZO SN AW EE2MELTWEY, 202 L SHEEICAIC  OHHEEMEIRAE
H—=0 v ZIZHRTETLTWD I EARIREN S, BRI A L IEER (60~90 T) EiRE (80
~90 %) D&MTFTIOH UL 3K S THES 50T BEFEEOE T I35 E S 2 B o
W& BB T LRSS D Do

PILBIZAICCE 7=/ =V, 79K 4 8, EVE VR, TR ERES—1) v 712N
TE L EENLEID D L5, K2, B EIZ A 121,y -glutamylS-allyl cysteine% 328 & L
T y -glutamyl transpeptidase® 4 KM T & % KEVEA G (L & WS-allylcysteine (SAC) 3%\ bF
B BB, b7 =V, 7984 K, SACOBIIIHRRILIER. BiATAEH. PUbER
Fize L Vo RS EN TV PP, EHICRIZAICDROELEL50FT AL T — FRIG
b F BRI 23 ET 52 LS, BURERIZ A TR VITIILIER & 8 3 2 W et DS H 5555,
—7J7, allicinlZigA L . b Y IZDAS, DADS, DATS & W o 72 H R EAL AW AT 5 £ £ 2 5
NTWb, LALEDS, Ihballicin b FE SN ARMEILEWSED L ) LMK THEL T
WA E A h o T e v, DADSOHiER LA IZallicinlZ XTIV E Eb T aY, L2d5o T,
allicinfBE R IZ BRI A K DPIRILIBICH LV HFG L 2w d Lz v,

=y 7 M LEMIFER T =) v 2 ICHNTHEEEME T T2 2 el L2 E 20 B O
R IZAE D allicinD A HEL TWE I EDEZLNL, H—"1) v 7 OFHEIERIE &R ORARIHR
RO LD, A=) v 7L EHT 254 3FEEEETL00 Lk v, F/zallicinid €y 3~
B OBGEWI A TTHET 2EfDH 505, CORELMEL T —) v 7 2T 281, INLE T
BRAHEERT =) Y 7 BBV AERELZONPL LNV WTFRIZLTY, AFETRINAST— v
B ORS EERIIIOT L TBES T, BHROMED, SHE L 2B X2 VDT, Booh e %
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