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Kodawari

Mamoru Koga*

Principles based on Kodawari is very important in doing
research or development of technology.

The goddess called ‘Serendipity’ may smile on the
person, who possess ‘Kodawari. Basic knowledge of
technologies should be acquired during one’s youth and
then it is vital to develop his/her “Mind’s Eye” through
their experience.

Key words : Kodawari, Serendipity, Mind’s Eye

*Corresponding author, E-mail : mamoru_koga@

shokuken.or.jp
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[Original Paper]

Effect of Temperature on Antioxidant Activity of Reconstituted
Orange Juice in Cans and Plastic Bottles during Storage

Sumithra K. Wendakoon*, Mayu Kiso, and Shinichi Suematsu

Reconstituted ‘Valencia’ orange juice filled in cans (TULC;Toyo Ultimate Can) and Polyethylene terephthalate

(PET) bottles were analyzed for total soluble solids, pH value, titratable acidity, sensory quality, and antioxidant

activity during storage at 30C and 5T in the dark. There was no variation in the total soluble solids content,

pH value and titratable acidity during storage at both temperatures, whereas PET bottled orange juice stored

at 30C showed considerable browning during storage. Sensory studies indicated that both canned and bottled

samples stored at 5C maintained sweetness and natural taste of orange juice. Antioxidant activity of canned

juices stored at 5C showed a very little variation during storage, while PET bottled juice samples stored at 5C

and canned juices stored at 30C showed decrease in the antioxidant activity. However, the antioxidant activity

in PET bottled juices stored at 30C showed significant decrease on day 62 and day 98. The results from this

research clearly indicated that in order to maintain the quality of reconstituted orange juice, it should be filled in

cans and stored at 5C.

Key words : Orange juice, antioxidant activity, storage temperature

Introduction

Oranges belong to the genus Citrus and family Rutaceae
and it is the most widely grown citrus species. There are
two major varieties of oranges, ‘Valencias' and ‘Navels. ‘Valencia’
orange widely cultivated in the US has a very sweet taste
with a bright coloured juice and excellent flavor. Orange
juice is rich in antioxidants such as vitamin C, carotenoids
and polyphenols like flavonoids. Recently, antioxidants
in foods have received much attention owing to the
numerous studies that suggest the risk of cancers and
cardiovascular diseases can be reduced by consumption
of polyphenol-rich foods and beverages”. Antioxidants
can scavenge hydrogen peroxide and free radicals such
as superoxide radical and hydroxyl radicals, which are
produced by stress or UV irradiation in a human body.

Orange juice is one of the most consumed juices in the
world because of its high nutritional value. Many types
of orange juice such as mixed fruit juice, reconstituted
orange juice and other orange beverages are available
in Japan. However, there is a possibility that changes in
antioxidants and other quality traits in the beverages
may occur during storage. Klimczak I et al? reported
that the decreased content of polyphenols and vitamin C

during storage at 18, 28 and 38C for 2, 4 and 6 months
was reflected by the decrease in the antioxidant capacity
of orange juices. There have been no detailed studies on
the antioxidant activity in canned or plastic bottled orange
juices stored at low and high temperatures. The objective
of this study was to investigate the effects of storage
temperature on antioxidant activity and other quality
traits of reconstituted orange juices filled in cans (TULC;
Toyo Ultimate Can, Toyo Seikan Co., Ltd, Japan) and
plastic PET (Polyethylene terephthalate) bottles (Toyo
Seikan Co., Ltd, Japan).

Materials and Methods
Preparation of juice samples

Concentrated ‘Valencia' orange juice was purchased
from Tokyo Food Techno Co., Ltd. The concentrated juice
was reconstituted with deionized water and sterilized by
passing the reconstituted juice through a spiral coil heat
exchanger by using nitrogen gas at 90C. The sterilized
juice was then filled into TULC cans and PET bottles.
After filling cans with the sterilized juice, they were
sealed by using a can seamer immediately after flushing
nitrogen gas in order to remove oxygen from the head

*Corresponding author, E-mail : sumithra_wendakoon@shokuken.or.jp
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space of the cans.

The PET bottles, filled without head space were capped
by using a bottle capping machine, while still hot to ensure
sterility. Both canned and PET bottled reconstituted
orange juices were stored at 5C and 30C in the dark for
3 months (Fig. 1).

Standard chemical analysis

Total soluble solids (TSS) content of the juices was
determined as Brix using a refractometer (ATAGO
Master-P a, Japan) and the pH value was measured using
a digital pH meter (Horiba, Japan). The total titratable
acidity (TTA) was determined by titration with sodium
hydroxide (0.IN) and expressed as percentage of citric
acid. The TSS, pH and TTA analysis were conducted in
triplicate.

Sensory quality (sweetness, sourness, bitterness,
overall taste) was assessed based on a rating scale as
follows and evaluated by ten people (staff and students).

Concentrated orange juice

Seaming

Prepared reconstituted orange juice
in a can and a PET bottle

Six-fold diluted orange juice with water

Sweetness (0; mild, 1; normal, 2; strong), Sourness (0;
mild, 1; normal, 2; strong), Bitterness (0; no bitter, 1;bitter,
2: strong), Overall taste (0; poor, 1;good).

Determination of antioxidant activity

The antioxidant activity of orange juices was measured
by DPPH radical-scavenging method reported by
Matsufuji Het al. ¥ with some modifications. An aliquot

(0.1ml) of diluted orange juice was added to 24 ml of
0.3mM DPPH solution in 100mM Tris-HCI buffer (pH
74) and vortexed. The mixture was kept in the dark
at room temperature for 20 min. The absorbance of
the sample was measured at 517 nm using a UV-2200
spectrophotometer (Shimadzu, Japan). The reference
cuvette contained all components except DPPH solution.
Antioxidant activity was expressed as Trolox equivalent

(umol/100ml). All samples were analyzed in triplicate
and for each sample, three separate determinations were

carried out.

Sterilized by passing the
reconstituted juice through a spiral
coil heat exchanger at 90C

Filling Filling

(PET bottles, 280ml) (TULC cans, 280ml)

Fig. 1 Preparation of reconstituted orange juice.
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Results and Discussion

The TSS, pH, TTA, sensory evaluation and antioxidant
activity of reconstituted orange juice stored at 30C and
5C for 90 days were determined. Despite absence of
oxygen in the juice containers initially, the samples stored
at 30C showed non-enzymatic browning during storage

(Fig. 2 and 3). This could be due to the degradation
of ascorbic acid in the juice. It was apparent that PET
bottled juice, stored at 30C showed a considerable
browning, while canned juice stored at the same
temperature showed only a little discolouration. Higher
temperature and air permeation through the container
material may have affected on the non-enzymatic
browning occurred in PET bottled orange juice. The
appearance of canned juice samples kept at 5C remained
the best in colour during 3 months of storage.

The total soluble solids (brix value) of the juice were
10% and remained constant during storage in all samples

(Fig. 4). The pH value (3.42~347) and total titratable
acidity (0.94~0.98%) had almost no variation during
storage (Table 1, 2 and Fig. 5). Blood fresh orange juices
from ‘Moro’ and ‘Sanguinello’ oranges grown in Turkey,
showed lower pH value and higher TSS and TTAY
compared to our results from reconstituted ‘Valencia’
orange juice. Sensory studies showed that both canned
and PET bottled samples, stored at 5C retained sweetness

120 (A) & Can
OPET

120
80

40
20

0.0

Brix (%)

120 ¢ (B)

100 r

B Can
OPET

80 r

40 r

0.0

0 62
Storage (days)

Fig. 4 Changes in Brix value in reconstituted orange
juice during storage at 5C (A) and 30 T (B).

Day 0 Day 62(5C)

Day 62(30C)

Day 98(5C) Day 98(30C)

Fig. 2 Colour changes of reconstituted orange juice (can) during storage.

Day 0 Day 62(5C)

Day 62(307)

Day 98(5C) Day 98(30C)

Fig. 3 Colour changes of reconstituted orange juice (PET bottle) during storage.
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Table 1 Changes in pH value in reconstituted orange juice during storage at 5C.
Temperature Type of container Storage (days)
0 62 98
5°C Can 3.42 3.46 3.47

PET

3.42 3.43 3.44

Table 2 Changes in pH value in reconstituted orange juice during storage at 30C.

Temperature Type of container Storage (days)

0 62 98

30°C Can 3.42 3.47 3.44

PET 3.42 3.45 3.43
12 - N and good natural taste, while the canned samples stored

A . . .
at 30C developed bitter taste during storage. PET bottled
Lor samples stored at 30C developed poor taste on day 62
s L B (data not shown). Samples stored at 30C were assessed
for sensory quality until only up to day 62 due to the
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Fig. 5 Changes in titratable acidity in reconstituted
orange juice during storage at 5C (A) and 30T (B).

formation of undesirable taste.

The antioxidant activity of reconstituted orange juice was
determined by DPPH free radical-scavenging method, which
is the recommended method used by many studies?"? .
The antioxidant activity of reconstituted orange juice was
263.1 umol/100ml on day zero. Canned juice stored at 5
C did not show significant changes in antioxidant activity
during storage (Fig. 6A), while PET bottled orange juice
stored at 5C, showed a slight decrease in antioxidant
activity on day 62 and 98 (Fig. 6B). Canned juice stored
at 30T also showed a considerable decrease in antioxidant
activity during storage (Fig. 7A). As shown in Fig. 7B,
the antioxidant activity in PET bottled juice stored at 30
C significantly decreased during storage and radical-
scavenging activity was 184.5 umol/100ml on day 98 (Fig.
7B).

Canned juice stored at 5C did not show any
considerable changes in the antioxidant activity and
remained in its natural colour without browning, while
the PET bottled sample stored at 30C showed significant
decrease in the antioxidant activity and marked browning
of the juice. The decrease in the antioxidant activity
during storage reflected by juice browning, could most
probably be due to ascorbic acid degradation.
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Fig. 6 Changes in antioxidant activity in reconstituted
canned orange juice(A) and PET bottled orange juice(B)
during storage at 5C.

Polydera A.C. et al.? reported that the total antioxidant
activity of reconstituted ‘Valencia’ orange juice, calculated
as the sum of the activities of different antioxidant
compounds, decreased during storage and it was mainly
because of loss of ascorbic acid. Klimczak L et al? reported
that there was a slight increase in the antioxidant activity
of orange juice, kept in a carton for 2 months at 28C,
while in the same period at 38C, the antioxidant activity
decreased by 13%.

Conclusions

Canned orange juice stored at 5C maintained the best
sensory quality compared to the other juice samples. Brix,
pH, and titratable acidity of orange juice filled in cans or
PET bottles were not affected by the temperature (5C
and 30C) during storage. However, antioxidant activity
in PET bottled orange juice stored at 30C significantly
decreased during storage, while the sample filled in cans,
which was stored at 5C showed very little changes in

300 T (A)
250 |
200 |
5 150 f
=
>
£E 100}
<2
.
.%‘Jg 50 ¢
an
g2 0
)
S g
D —
§-§ 300 ¢
=S
2 20 (B)
oM
=S 200 f
2
A5 950 |
100 |
50 |
0 1
0 62
Storage (days)

Fig. 7 Changes in antioxidant activity in reconstituted
canned orange juice(A) and PET bottled orange juice(B)
during storage at 30C.

antioxidant activity. The results suggest that in order to
maintain the antioxidant activity and other quality traits
of reconstituted orange juice, it should be filled in cans
and stored at 5C.
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Table 1 Test samples

Sample No. Product name Main material
A ‘Aojiru Funmatsu’ Kale, twintose
B ‘Youjyou Aojiru’ Green barley, dextrin, adlay extract
. e Green barley, reduced malt sugar syrup green powder,
C Ryokkou Aojiru . .
oligosaccharide
‘Midori no Yasai’ . . .
D . . . Apple, grape, grapefruit, spinach, nalta jute, carrot, celery ect.
Nalta jute & fruits mix

(2) BEREFHAM AR

HEICH W 2 Table 1127 L7z, ERNTHRE
NTWLHFHOFEBREHER SN, 77—, KEEE 7
VIN, BOEREND D, K, REHEL r— TR
M ICEER DS V. 22T, F—v GUEA) 72
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AR E L7z
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SN % 4T - 7.

ERERFG X Fig. 21278 L2 B ReaHli FALZ v CTiTw,
BB ROV T—WAIS T, K- 12Bw -
RICREZIE LD EEIZ3HAICODWTEML
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ERERFAM I MEAL 212 & 2 W3k & 3B % 1T - 7=
F 72, M THE SN z4EFRIE, Newell & MacFarlane
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7=,

iz EERE
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4

Fig. 2 Sensory evaluation sheet of commercial green

leaves juice.
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Fig. 3 A survey on attitudes toward Aojiru
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Table 2 The results of sensory evaluation

A B C D

171 133 90 66

N=46
A B C D
A - * % % * %
B * % % * %
C * % % % - ns.
D * % % % ns. -

The sensory test was performed by ranking method (Newell & MacFarlane)

%  significant at p < 0.05
% %k ! gsignificant at p < 0.10
ns. - not significant

W, B — LD R ECMR T AT I L AERD

A

e

AR SN TR e bz, PESIEA V5 — %
v FERTARD VRGO A 513m H 28T, &

fili - SEFHIAD - BFZNLThORBEREL72E 25,

it

EEVCEG TRERG EERSINTEY, KL FkOKS
RERLTWDY . /o, ARG OHAEV 0,

ARG L o T ARFFEOFEEBRLTNEEE RS
N, AR ORI 5 EATEIC O W T L7
ILHOWmETHEERIIE ¥ I U Hlifs 2 Bt 2 S

Bl e LCHEILCBY, HFHAMEED L7,

2. EREFHEEER

43HE (A r—)v, B KEAETE, C: REAETE - AR,
D:¥HEI21—X) OoFHhs, BLLWEELLRE O
AT 247V, ZFOEHE % Newell & Macfarlane DM E R 12

Yo THREZIT-7: (Table 2).

AED L COMICH BREZ RDP o705, TOMOMM AL
HETIINMICHEEA» LN, D-CldbBwLL, KIZB

T, AR BVLL 2V EW) RV B LN,

FNEFNORHZ2HRIBVWLWEFEM L ANOEHE%
Fig. 4\ZRL7:. DEHRDLBVLWEGGL -0k
74% T, FEFHIEWVETH 72, Kz, D EFVEEF

fili S M7z2DIZAT, EERDT0%ETVEERT.

ZFZT, BOLWEFHE L 7Z2BHIZOWCIHA RN

T5&, DEZEALHETRLZ o D3R CRIOIK
BB, HAPHML, HHRDB BV, HAREBEYPH L), F

A B C D

B
——ce 22%
Bl 20%

Best Worst

Fig. 4 Sensory evaluation of taste

70%

D (HREIHFR, RYOFEINTLE FREZHML W
%), WIHOEZTL ol Ry, S5 YL Tw3) T
Ho7z (Fig. 5). TDLHIZ, HREBELRBKERLH Y,
TIN—F A BV E2ETIDOHEY 21— ADFIFEME
LCHENLEZIENHLLER ST

w2, DT TVEFEShRFAICOWT, 208
H#%Fig. 61IRL7:. BV L& LB, HitoFF 3k

feeling to
tongue golor
6% 49

Fig. 5 The reason of best taste (Sample D)

feelingto color
tongue 2%

swa lb‘l"ZWi ng IO%

Fig. 6 The reason of worst taste (Sample A)
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bitter taste

not
p Teel

grassy-smelling

Fig. 7 Sensory evaluation of bitter taste and grassy-
smelling.

EHDTHE§ 2 A0% <, JRCA OBEIFI TR
ZWEPbIo7. ZOHHE LT, KRTREADD S,
KMOBELREDS DD, FY TIIHFRV, BYOKRICE
W EDRDHY, ABADFERTHLr — VISR 2 &/
bz,
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|
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Fig. 8 The sample of good for health.

BIZOVTH, REALBYFRVWEEZDAPLIRLN
720 HHRSICHET 5 ARG T, AREDR, AE S
LI BE, ERVEOVRLRREWAHIT LN T

DED X, ZLOAPEFHRRCTEL, TFvAE
mCHHEELTHLIEDPWENE LoD, HKIZRE
%) LB L HEEHE, BAR b lA R < 48%, WIZAD27%
T# o7 (Fig. 8). BWL S TIIwmbFHMA FHA-72DF
DTH 2%, HIZRWEEL S Nidikb DA o7z. BRA
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Fig. 9 Gas chromatogram of sample A and B.
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Table 3 Volatile compounds identified in the head space of Aojiru.

) Peak area (x10°)

RT Volatile compounds A B C
435 methanethiol 49 - 35
445 acetaldehyde 79 156 79
542 2-methylpropanal 236 51.2 264
7.09 2-methylbutanal 20.8 352 298
7.18 3-methylbutanal 233 60.1 359
11.23 dimethyl disulfide 364 2.0 1.0
11.46 hexanal 10 127 5.7
1556 (E) - 2 - hexenal - 170 1.2
20.29 dimethyl trisulfide 5.6 - -

REALPHEBE LTS o7201F, HRE, Ha TH
27z, (1FEAENRZO3WEE 2 —HHITEN). F72, BT
HEHELTHEVZDITZAOFT, 68% (FDHBEW2A
SHERBOUN) BEHELTHEYIDVPRVEFMGLZ. AD
HREDEIEN TS, FY RV E W) FHIEIE 255
72, TOZEND, BRERHITA, BEDIIHRI ERHX
NTVLRVIIENELD, ARPIRRETHB75%, Bld it
WKIHFELVWRWTH L Z EATRE I,

IR S I3 H T oW IR & EFEBLS O W TR I 2 1T -
ToRE R, AR ORFE) 3B L D ke s R L T8
D, HHICHTEEHIEL, FHAMERICRWEEE X T
WHRWOIZR L, B TREFITAOBLHTE L, PR
KDH B FHIPERICHEVE R TV E#ELTWSE,
KIFTH, FIHOWERD BN LMD 7205, FOW
RAVEFEIZ RV & E 2 2 ADE L, BHIC & FHE T O H
SN

3. BERRA MR

HHOFFB S e b ORFEBLE Rz H 5 2 LAVRE
ENTe720, HitOFRREKG M AT 7o/ E, HEHT X
STHEONKREL R BLZ D bro7: (Fig. 9).
AIFENRZE—=2ELTAT U FF—, VAFLY
ANVT AR, YAFNVIYANT 4 R EPIEEh.
L2L, BTRZEOL) RESIRIEIEAERONT, £D
DICAFHF =R b T VA -2-~"FHF— 2 H s
7z

Table 3ICADHLCOFRRGOHIFEREZR L. AL
Bidmi & dHFRVEFFMENTDDTH DA, FRES
AT TIIMIE SN RAITRE WP RSN,

wb% L DADPERIZE EF 9 LB L7-BOREHE, 2-2
FNTOANRF—VR2LAFIVT T F =), 3AFNVTFF—
WV, ~F¥FHF—, (E)-2-~"FbF—NGEHINVKRZNLZ
ILEWHRL L EENTW FieAFHF—, (E)-2-
ANF Y F—VITEOEF) 2R TIREBN R TH Y, T4
THLWA A=V EFHsTWwA, T2, HIETIZSY M2
FAWZZEERT, ANFHF =V F =283 VR A

HOHN, WMOEALICERT 2 EMEShTwa® 2,
INLDPREFEEZA A=V T LERER ST, ZLDADK
LIRICHWHITE LTBEEALZLEEZ LN, BOKSG
X, EEECTHLAEEECHEL TS, CHKRES
EEIWGELTWSE, IhSZ2RKTAE, COlP4E
RICE =27 R L, FFCAFHF =R, (BE)-2-~
FF =N Lo

ADERHIFr — VT, AF v FF—, IAFLI AN
T4 R, VAFNVIYANT 4 R EDOERILEW DWW
%L EENTW. F—VOFELDICET 5 s
FIEE A LRV, HansenbZR L7 75 HR 7oy o
=T, ITNOORGPRBIEREREICEITL2 70y 3 —
DT L—N—BALIZHE L TWA I E2HMELTnEY .
BRZA YV F = VI bARRETIORNTH Y, i
KA OFTADR DO ZHHNTH S L EZ SN

D EoER, EEaaErEL, RICEvwaEmE L
TEL TR AL, HARBREIZE T -/ - F
Bn EOME TS W Ronsz, /2, I
WOERBMAZ I L2/, B L STl E» -
DFHEY 2 —ATH AN, HRIZRVERKL A NEHFT
DOFENBEL, BRI 2—-RAEIRID o7z, 2O EHR
5, EFEAMI ML ERERLD, Bl 3DSo%E
FOHBEOHMBEBRIEI Db TBY, 4 A—VIH#
L7z ZIFANSNLEZERHL N E ST T,
FEROFHTY, BERICEoTESRON, KEEEDS
Br—nEBnLL, FLERICRBRVEFHTIS A, =
NEERG OBEPREL, REFEEIANFT S —LR
(B)-2-~FtF—ile MFEhs o0& ETn<
WEDITHL, FT—WVIZEEFNEIAFVIANLT 4 F
VAFIVNYANT 4 F, A7 v FF =N EEHILEY
DINREE LTtz Z EDERKE E Ebih7:.
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Relationship between the
consciousness and the flavor of
Aojiru
Takako Goto, Toshihito Naka, Yasuko Kiso

Consumer's health outlook and the relation of the
flavor were examined about Aojiru that was one of the
health food. While the person experienced in Aojiru
disliked it, some of them felt that it is good for health.
The commercial products ( 3 kinds of Aojiru A, kale; B,
barley grass; and C, barley grass * powdered green tea
and D, vegetable juice) were evaluated with taste. The
evaluation of D about taste was best and A was worst.
The ratio of person thinking that B was good for the
health, was highest, while D was lowest. The volatiles
in the headspace of Aojiru were analyzed by GC/MS.
Several sulfur compounds were identified in A. But
carbonyl compounds were major flavor in B.

It was suggested that persons has good for health

image by some carbonyl compounds like green smelling.

Key words : Health foods, Aojiru, Health view, Flavor

compornent

*Corresponding author, E-mail : takako_gotou@
shokuken.or.jp
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Fig. 1 Experimental apparatus
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Fig. 2 Pressure and temperature measurement in impulse sealing and visual examination

(pressure : 02MPa, current-carrying time : 1.2s,

moisture content: 1%)

cooling time under increased pressure : 3s, initial
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Fig. 3 Effects of cooling time under increased pressure on bubbling (pressure : 0.2MPa, current-
carrying time: 1.2s, cooling time under increased pressure : 0, 1,2s, initial moisture content : 1%)
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Fig. 4 Effects of pressure on bubbling (pressure : 0.3, 04MPa, current-carrying time : 1.2s, cooling
time under increased pressure : 3s, initial moisture content : 1%)
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Fig. 5 Effects of current-carrying time on bubbling (pressure : 0.2MPa, current-carrying time :
1.0, 1.6s, cooling time under increased pressure : 3s, initial moisture content : 1%)
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Prevention of bubble formation
using simultaneous pressure and
temperature measurement in
heat sealing

Tamotsu INOUE®, Yoshifumi NAKAJIMA,
Taishi TANAKA, Hiroshi FUKUSHIMA

Heat sealing technology is applied for plastic packaging.
Heat seal operation is completed by heating the adhesion
layer and then immediately cooling it down.

In this study, we investigate the simultaneous pressure
and melting surface temperature measurement in
impulse sealing. Also, the effects of cooling time under
increased pressure, current-carrying time, pressure and
initial moisture content on bubble formation using retort
pouches as sample material.

In the results, bubbling is occurred during both
heating and cooling process. It is effective to minimize
the temperature difference between melting surface
temperature and boiling temperature of water during the
heating process and keep under increased pressure until
less than 100 degrees Celsius during cooling process. In
addition, we confirm that bubbling never happen in case
of dried material.

Key words : heat sealing, impulse sealing, bubbling,
simultaneous measurement

*Corresponding author, E-mail : tamotsu_inoue@
shokuken.or.jp
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Table 1 Acoustic characteristics of material related to
ultrasonography.
Material 12;2::;1; Reflectance Transmittance
x10°Ns/m vs. water vs. air vs. water vs. air
Aluminum 17.3 0.84 0.9995 0.16 [5.04 x10°
Steel 46.6 0.94 0.9998 0.06 1.82x 10°
Polyethylene 1.75 0.08 0.9951 0.92 1492 x10°
Water 1.50
Air 0.00428
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Fig. 1 Heat-seal defect detection system by airborne ultrasound.



24 Bulletin of Toyo College of Food Technology 2, 22-24 (2013)

L p’»'»*f“drfrﬁ‘ &:’r :
=

a) Punching metal

Fig. 2 Observation of heat-seal defect by airborne ultrasound.

F3mm) 4 YNV AY—=F—=FHICHKATE =TT —
V52 EICEY, Fig. 2blIR 3T BROJEEK A% R
DY T NEMER L7z, R E R ORZE 21T /8
WH—L Yy —nN—iF, Va8 r7a—T7HEIPR-300C,
% ZE7u—713, 08k20N R20% v 72, ZEHRIE M B
800kHz, FEIREH 1100V TS5V X Z BIERh#E L T%EL
7o, FEREFig. 2¢lIRT. & — b ¥ — VORI ASHHIE
WCHAIENTE Y, BRI SRS — b ¥ — VAL
HT BB CHARE N 2RO Z LAt b

4. & =E
BRI BT B0 (B x 53 TEI R
WREEBIT 5 2 &%, BEmIIRINTwWS, 22T, B

O iE (Vo AofEnigE Lo X%8) 2R3, @ED
%ﬁﬁﬁﬁﬁ?i FARE W B EMHz~HGCHZz TH %
DT, 1 umiZ DR EIRDLZENTE L. LL,

22 R &Hmfi 7a— 7 EAEEAN Lol &

D, 1MHzPLFORRBEZL»E5NT, 5D Imm
BRELIEONZWV. —F, SRKEERFO Y — VIR
[ZIZ100 g mPL F DRKEZE BN 5 2 E WP L ERS L
THBY, k2N ESELH L WTFEEERT 05N
hobLEZOND.

5 %F&&

Ze PR R P D ARIRIR W RE R AR IR T 2 W 2D
WORE L, SRR A RO ¥ — VKBRS T % R ViR
HREN) % 5o T2 IEMEMAE T TH L 2 L 2R L7

LU, BUROIf#E liﬁﬁ%ﬁ)%kéhélﬂ\}bk?b
TELHT, FALT 27201030 MEZIN ESELH LW
?(ﬂ%%%@"é%%?ﬁ‘%%k%x_%ﬂ%.

b) Defect-induced heat-seal sample

ylmm]

¢) Airborne ultrasound observation

BEX

1) /IMMEE, HE80k, 9496, ¥R, 9784.7853-2104-8,
1969

2) AARAT, il MG BB REE, 114-134,
148-177, HTITSER R, 978-4-526-05962-9, 2007

3) EAEHERN, RLEPFEAN, ANESER, JEHEhZE R AR
AL OB, HEHEEA S EF A HEE R TR
,2009

4) http//www.ptiusa.com/, PTI inspections systems

Heat-Seal Defect Inspection by

Airborne Ultrasound
- Potential and Challenge-

Ken TAKENOUCHI*

Airborne ultrasound technology is a remarkable new
non-destructive inspection technology that enables to
transmit ultrasonic wave into the air, and also promising
inspection technology for heat-sealing of flexible packaging,
due to high detection performance to seal defects.

However, the resolution of the current state is beyond
the required level from the market.

It is believed that a new invention for improving the
resolution is necessary toward commercialization.

Key words : Airborne Ultrasound, Heat-Seal, Resolution,
Acoustic Impedance

*Corresponding author, E-mail : ken_takenouchi@
toushoku.or.jp
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