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Light green bananas were purchased directly from a banana processor, immediately after ethylene
treatment. Bananas were cut into 3 cm slices, and sections were taken from the middle part of the
fruits. These sections were treated in 3 different ways: dipped in electrolyzed acidic water and then
air dried (EAW), dipped in purified water and then air dried (PW), and no treatment (Control). All
sections were placed into 3 unsealed polyethylene bags in according to the 3 different treatment
groups and held at 20C so that ripening process could be observed. In this study, it was noted that
the yellowing and formation of sugar spots on the peels of EAW-treated sections were delayed
compared with those on the peels of sections given other treatments. The sweetness of the pulp
increased, and astringency of the pulp declined during storage of all sections, however, the EAW-
treated sections exhibited a delay in these changes. The production rates of both CO, and C.H.
increased within 3 hours due to the injury response. The CO. and C.,H, production rates of PW-
treated and untreated control sections peaked on day 2, and the production rates of the EAW-treated
sections were lower and peaked on day 3. There were no significant differences in the decrease of
alcohol insoluble solids (AIS) or the increase of sugar content in the PW-treated and control sections.
However, the EAW-treated sections had slightly lower levels of sugar than the PW-treated and control
sections. All sections showed an insignificant decrease in phenol content, and differences among the
treatment groups were small. To determine the relationship between the total viable bacteria counts
(TVBC) and the ripening reaction, samples were taken from the middle and cut surface on the peel
of the sections or the middle and the cut surface of the pulp. Microorganisms were detected on the
peel samples on day O; however, the samples were then sterilized by the EAW treatment. As the
experiment progressed, the TVBC on both the middle and the cut surface of the peel increased.
There were no microorganisms detected either in the middle or on the cut surface of the pulp on
day 0. TVBC on the cut surface of the pulp increased faster than that in the middle of the pulp. The
rate of increase in TVBC was fastest on the peel of the PW-treated sections and the rate of increase
in TVBC was slowest on the peel and pulp of the EAW-treated sections. This study showed that
sterilization of banana sections with EAW treatment decreased the number of microorganisms, and
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this decrease might delay the ripening of bananas sections.

(Received Feb.22, 2012 ; Accepted Apr.26, 2012)
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Fig. 3 Changes in the astringency of banana pulp

during storage at 20T

The values shown are the means of 3 replicates and the bars
represent the SE.
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The values shown are the means of 3 replicates and the bars
represent the SE.

O, control ; &, purified water (PW) ; [J, electrolysed acidic
water (EAW)
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Combined Effect of Electrolyzed Acidic Water
and Ultrasonic Vibration Treatments on Microorganisms
in the Japanese Hornwort (Cryptotaenia japonica Hassk.)
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A combination of electrolyzed acidic water (EAW) and ultrasonic vibration treatments or an alcohol
treatment was performed to examine bactericidal effects on the Japanese hornwort (Cryprotaenia
japonica Hassk.). Disinfection of Japanese hornwort leaves by EAW alone or combined treatment with
EAW and ultrasonic vibration did not affect their appearance or chlorophyll content. The treatment
with EAW alone showed some bactericidal effect, and the combined treatment with EAW and
ultrasonic vibration (30 seconds) increased the effectiveness. Longer ultrasonic vibration for 5 minutes
provided an effect that was similar to the effect of 30-sec. treatment. Bactericidal effect with80%
ethanol solution was almost equivalent to that of the combined treatment with EAW and ultrasonic
vibration. The bacterial counts were reduced when a suspension of a leaf in water was diluted by 50-
fold or more of EAW or 5-fold or more of ethanol. This result showed that EAW or ethanol failed to
fully disinfect Japanese hornwort leaves because these disinfectants did not have direct contact with
microorganisms inside the leaves. In addition, EAW treatment was effective not only in disinfection
but also in reduction of water loss from Japanese hornwort leaves during storage.
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Fig. 2 Chlorophylls contents in the Japanese hornwort
after dipping in purified water (PW) and electrolyzed
acidic water (EAW) for30sec. with or without ultrasonic
vibration (V)

Values are means of 3 replicates, and the bars represent SE.
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To investigate the use of quinoa starch in milk jelly, material and sensory evaluations were
performed in 3 types of milk jellies prepared with quinoa starch as the test sample, and low methoxyl
pectin (LMP) and agar as the controls. Static viscoelasticity measurements indicated that all 3 types
of milk jellies could be represented by a six-element mechanical model. The instantaneous elastic
modulus accounted for a large proportion in all 3 types of jellies. The values for quinoa and LMP
jellies were lower than that of agar jelly. In terms of breaking properties, quinoa jelly, like LMP jelly,
had low values for both for breaking stress and breaking energy. In sensory evaluation, quinoa jelly
showed better results for the “shine” and “color” categories than did LMP and agar jellies.
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quinoa : 8% milk jelly, LMP : 1% milk jelly, agar : 0.7% milk
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Table 1 Mechanical properties of milk jellies storage for various times at 5C
Samole Ex E: N T E, n: T Ny

P (x10'N/ni) (x10° N/ni) (X107 Pa* sec) (sec) (X10° N/mi) (X 10° Pa* sec) (sec) (x10" Pa-sec)

24hr 7.57%0.56 4.39%x0.19 0.71x0.01 10.87*0.21 1.33%x0.24 2.42+0.58 2.75*0.47 2.63%0.31

quinoa 48hr 7.66%0.27 6.46*0.55 0.89%0.06 10.50%=0.34 2.06=0.25 2.62*0.33 2.43%0.69 2.60=*0.71
72hr 7.82%0.35 6.66=x0.25 1.06+0.30 9.03+0.55 2.82+0.21 3.23%=0.42 1.80*0.68 3.25%0.97

24hr 5.04%0.65 4.41%+0.12 0.48+0.01 10.65*0.29 0.84+0.12 1.15%0.50 1.056*0.34 2.53+0.09

pectin 48hr 5.99%0.24 5.88*1.35 0.57=0.13 11.06%=0.34 1.05%=0.40 1.63*0.66 1.12+0.40 3.24*0.55
72hr 6.31+0.55 6.26%x2.88 0.67*0.28 11.43*0.86 1.26*x0.98 2.02+1.09 1.19%0.33 4.21%+1.94

24hr 24.79%1.28 19.14%5.46 2.05*0.12 10.49+0.22 3.97*0.62 7.39%x0.27 1.25*0.17 7.72%+0.26

agar 48hr 27.91%2.46 22.24+7.39 2.37%£0.19 10.68%*0.30 4.58*0.73 7.57%=0.83 1.42+0.08 7.97=*0.61
72hr 28.08%+1.35 26.26+2.55 2.88+0.72 10.98%+0.92 4.67%=0.25 7.81*1.08 1.55*0.29 8.55+1.98

Storage time -

Ny

24hr, 48hr, 72hr
En, instantaneous elastic modulus; Ei, E.,

Newtonian viscosity ; T, T

. retardation elastic modulus;mni, M-,
. retardation time

retardation viscosity ;
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Table 2 Effect of storage duration at 5C on rupture stress and energy for quinoa, LMP, and agar milk jellies

rupture stress (X10*N/ni) rupture energy (x10J]/ni)

8 % quinoa 1% LMP 0.7% agar 8 % quinoa 1% LMP 0.7% agar
24hr 0.48+0.17 0.45+0.04 3.12+0.02 0.51£0.11 0.48£0.06 2.25%0.11
48hr 0.61%0.11 0.57%0.07 3.31£0.30 0.66%0.12 0.57=%0.05 2.50£0.59
72hr 0.71%0.09 0.64%0.12 3.51x0.37 0.83=0.11 0.70%=0.17 2.69£0. 34

Properties LZUStr e Preference
*Smoothness Color* *QOveall evalutio
#Springiness Taste* *Smoothnes

Firmness

Firmness

Fig.5 Properties and preferences of quinoa, LMP, and agar milk jellies as determined by sensory

evaluation

(3%p<0.05)
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Physicochemical Properties and Utilization of
Spent Laying Hen Muscle as a Functional Food

%, Sano Hiroko*!, Isuryama Midori*',

*2, %3

Akuzawa Sayuri*'
Magnasur Kenji*!' and Kovyama Yoh-ichi

* 1 Faculty of Applied Bioscience, Tokyo University of Agriculture,
1-1-1, Sakuragaoka, Setagaya-ku, Tokyo 156—8502
% 2 Nippi Research Institute of Biomatrix, 520—11, Kuwabara, Toride-shi, Ibaraki 302—-0017
% 3 Japan Institute of Leather Research, 520—11, Kuwabara, Toride-shi, Ibaraki 302—0017

The general composition, collagen and sensory profiles were compared between spent laying hen
muscle and broiler muscle to determine the best function as a food material. The moisture and fat
contents were lower and protein content was higher in spent laying hen muscle than in broiler
muscle. The total free amino acid content was lower in spent laying hen muscle than in broiler
muscle ; however, the collagen content was comparatively higher in spent laying hen muscle. B reast
and thigh muscles from spent laying hens had higher mean values of toughness than those from
broilers and the mean values of tenderness and juiciness were lower in spent hen muscle than broiler
muscle. Our results suggest that spent laying hen muscle would be more suitable for utilization as
processed minced meat because it is a collagen-rich food material.

(Received Mar.8, 2012 ; Accepted May 21, 2012)

Key words : spent laying hen muscle, free amino acid content, the collagen content, hot water extraction,
sensory evaluation
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Table 1 Protein and L-glutamic acod contents in soup made from spent
laying hen and broiler muscles
(g/100g)
sample Moisture Protein Fat Ash
breast
spentlayinghen 72.9%0.2 24.8%0.4 2.0x0.8 1.1£0.0
broiler 74.1%=0.6 22.8+0.5 1.3%1 1.1£0.0
thigh
spentlayinghen 74.9+1.4 22.3%1.4 3.2%0.4 0.8%+0.2
broiler 76.9%0.3 18.4%0.7 5.0£1.9 0.9%0.1
n=2 ; Ave. £SD
ASP /= ‘ ASP F—=—ry .
THR == breast THR | thigh
SIR SER |
GLU | GLU |
PRO L—my PRO =
GLY GLY £
ALAF ALAF
CYS | CYS
VALE=—— VAL E—ry
MET = METP—
ILE =— ILE P—
LEU —= LEU B—ry
TYR = TYRE—
PHE = PHE /=,
Lys = L LYS ==,
HIS /= HIS =
ARG [ ARG |
0 5 10 15 0 10 20 30
Amino acid (mg/100g)
Fig.1 Free amino acid content of spent laying hen and broiler muscles

. spent laying hen ; 1 ; broiler
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DNy 77 —HhTHREIF A XL THLNBERT O
BE7 I RO EM R EFig. WR Lz, 7 I /8
¥, EEMWAN113.7ng/L, 70 1 J — g A286. 6mg/L,
Z MR A202. 3mg/L, 70 A 7 —#K461.4mg/LTH 1,
WA Z T B R E Y F A X2 - THRHICE
HEL27 I BRI, BERLY)TOAT—-0DI3) %0
572

2512, HESKEROBKTIALTEONLA—T
Bk holEsEy vy EREL-ZVY I U
B2 BE L7z $ % Table 2 1R L7zo BukihiiBizk %
KMy Vo7 HE, L TUA T —CIIaRLRE
RO LNREhote L2L, L-Z V7 3 ViEEEE,
WM 1Z19. 4mg/L, 70 A T —WK30.51mg/L, &
PR A28, 37mg/L, 7 a4 T —HBER73.63mg/L T, WAB

Table2 Amount of protein and L-glutamic acid in soup
for spent laying hen and broiler muscles

(mg/L)
sample Protein L-glutamicacid

breast

spentlayinghen 855.0%+33.0 19.40+1. 51} %

broiler 764.7+104.2 30.51%0.25
thigh

spentlayinghen 931.0+131.9 28.37 £ 2. 31} %

broiler 1016.0x79.2 73.63£0.42
n=3; Ave. £SD
*p<0.05

TUOMA L BIZTOAL T—=DIFH) DL BER LT,
2L, A= EOREDKE R THIBEOF]
HEEME LRETIE, ZHREFANLERORETHW:
WERA—TOIRDIBEENFGHTNZ R TR TE HHRT
Hoto T2, WABHRD A —FIZMABRD 2 —F &
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Table 3 Comparison of the amount of collagen in each
soup and meat for spent laying hen and broiler

(mg/g)
collagen
sample
soup muscle skin
breast
spentlayinghen 0.12 20.41 95. 20
broiler 0.15 6.53 51.03
thigh
spentlayinghen 0.45 29.91 45.15
broiler 0.15 15.81 64.95
Breast Thigh
odor odor
3 3
overall taste overall taste

tough* tough *

Fig. 2 Sensory profiles of spent laying hen and broiler
muscles

@ : spent laying hen ; O : broiler
* 1 p<0.05
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Effects of Heat-treated Skim Milk on the Texture of Yogurt Curd
Oka Daiki*!, Kasar Ryogo*’, Nocucur Tomohiro*'® and Takano Katsumi*'

* 1 Food Processing technology Center, Department of Applied Biology and Chemistry, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-ku, Tokyo 156—8502
% 2 Faculty of Applied Bioscience, Department of Applied Biology and Chemistry, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-ku, Tokyo 156—8502

The effects of heated skim milk on the physical properties of yogurt curd were determined. The
gel strength and water-holding capacity (WHC) of yogurt curds prepared from heated (80C and 90C
for 30 min) skim milk increased significantly relative to that of the yogurt prepared from unheated
skim milk. The effects of sodium thiocyanate on the physical properties of yogurt curd were also
determined, and the gel strength and WHC decreased as the concentration of sodium thiocyanate
increased. These results indicate that the addition of sodium thiocyanate decreased the intermolecular
forces between the proteins in yogurt curd, thereby inhibiting the hydrophobic interactions between
the proteins. Further, the results suggest that the hydrophobic interactions between proteins and
between casein molecules contributed to the increase in the gel strength and WHC of yogurt curds
prepared from the heated skim milk.

(Received Mar.5, 2012 ; Accepted Jun.25, 2012)

Key words . skim milk, heat denaturation, hydrophobic interaction, S—Lactoglobulin, x—Casein
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The effects of heated skim milk on the physical properties of yogurt curd

Heated temperature (C)

Unheated 60 70 80 90
Strength (x1072 N) 3.13%=0.13 3.04=0.09 2.22%0.09* 4.96+0.64* 5.85%0.22*
Viscosity (mPa - s) 14.8 =0.4 14.8 =0.7 15.1 =0.5 37.7 £2.0% 52.0 £2.2%
Syneresis (%) 56.9 0.7 56.2 0.7 56.7 0.2 49.5 *=1.0* 46.7 *1.7*

The physical properties of yogurt curd made from skim milk that was heated for 30 min at 60C, 70C, 80C and 90T.
Experiments were repeated 5 times, and each value is represented as mean = SD. Asterisks indicate significant difference

between heated and unheated samples (p<0.05).
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Fig. 1 SDS-PAGE analysis of insoluble proteins on

yogurt curd

Lane M represents protein standard markers (Bio-Rad ;
unstained ) . Lanes 1-4
70C, 80T and 90T

respectively; a and b represent SDS soluble proteins and 2-

Precision Plus Protein Standards,
correspond to temperatures 60T ,

mercaptoethanol-soluble proteins.
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Heated temperature (TC)
Fig. 2 Changes in the surface hydrophobicity of the
proteins in heated skim milk

Skim milk was heated for 30 min. Experiments were repeated
3 times, and error bars represent the standard deviation of
the mean. Asterisks indicate significant difference between
heated and unheated samples (p<0.05).
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Table2 The effect of sodium thiocyanate on the physical properties of yogurt curd

Concentration of sodium thiocyanate (ymol/g skim milk)

0 10 30 60 90
Strength (X107* N) 6.51%0.23 6.01+0.14 4.89%0.07 2.56%0.05 2.44%0.01
Viscosity (mPa - s) 37.7 0.2 33.3 0.2 18.2 0.3 12.9 +0.2 12.2 0.6
Syneresis (%) 48.2 +0.7 49.5 1.0 49.9 *0.5 51.9 =0.4 52.8 *1.4

The physical properties of yogurt curd made from heated skim milk (80C, 30min) containing sodium thiocyanate 10~90zmol/g
skim milk. Experiments were repeated 5 times and each value is represented as mean = SD. Asterisks indicate significant

difference between heated and unheated sample (p<0.05).
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