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The total viable bacterial counts (TVBC) of radish sprouts (Raphanus sativus L.) during cultivation
were constant through cultivation, and were in the order root=seminal leaf>hypocotyl. With foliar
spray treatment of electrolyzed acidic water (EAW), an antiseptic effect became more pronounced as
frequency of spraying increased. The TVBC of hypocotyl and seminal leaf of radish sprouts decreased
at most 1logCFU/g compared with the control. When EAW was used as a culture of radish sprouts
during cultivation or seed disinfection at 20C, the roots of radish sprouts did not elongate and
decayed. The decay of plants was not observed in seed disinfection of EAW at 2 C. However, the
longer seeds were dipped in EAW at 2 C, the lower the normal germination rate became. The
normal germination rate was high compared with the control when EAW treatment time was less
than one hour. In the case where seed disinfection treatment with EAW was performed for a short
time at 2 C, the TVBC of cotyledon of radish sprouts decreased slightly. The TVBC of hypocotyl and
seminal leaf of radish sprouts decreased approximately 11ogCFU/g compared with the control. The
EAW treatment at 0 C was more effective than that at 2 C in microbiological control. The apparent
condition of radish sprouts treated with EAW was not significantly different from that of the control.
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The combination of seed disinfection and foliar spray treatment of EAW reduced bacterial counts
compared with the control and distilled water treatment, but there was no synergism of both

treatments.

(Received Feb. 21, 2008 ; Accepted Feb. 2, 2009)
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horizontal axis : Days after germination (days)
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Fig. 2 Effect of foliar spray treatment with electrolyzed
acidic water (EAW) on total viable bacterial counts of
radish sprouts

Foliar spray of electrolyzed acidic water treated for DAG 6/6+7.
The data of total viable bacterial counts was for DAG 7.

Values are means of three replicates and bars represent S. E.
vertical axis : Total viable bacterial counts (log,y CFU * g™")
horizontal axis: Each treatment
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Table 1 Effect of EAW on growth of radish sprouts

Treatment Result

@ Cultivation with electrolyzed No root growth

acidic water

@ Seed disinfection treatment
with 20C
water

No root growth
electrolyzed acidic

(® Seed disinfection treatment
with 2T
water

No growth
electrolyzed acidic

Cultivation of radish sprout with EAW and seed disinfection
treatment with EAW treated at 2C/20C for 24hours.

T2 mBE BRI L CHERE L AM 7L avD
AFIRRZFEL, ZOME% Table 1 1258 L7z

O EBEROEBRLE  BETEHO D 2 iR ER K
EFRPSWINEST, A4 TLFA :J‘/Elﬂi%?b’{%@“%
LK o THAREE RS T 72012, Mg ERKzE
B e L CHE LA, ﬁ%?b&%:x@%%_ﬁ
3 2 588 & R KIC T 5 &, ARSI
WL, AEaREAE L, Th3, SREEREERKE R
SIS 5 B32, RERMEEAR K OBV & > TR
WESDSEHE L, 9 FLAKRGEWINCTE o272 TH
hLEZ LN,

@ ETFHSE (20C—24B5[) i : %@ﬁ Ci Y/

X B M #BLE 2 H L (20C) TIro 723 aIid, M
T2 RELB I TIZSE %Lféﬁ#%iofbb,

HEBEPEATOI ATV U PESIEFTHEL2 2
TR ERS, HE0RERR SR,

@ TETHEE (2C—2485/) NE QX VKETD
% 2 CfRtEEMAKIC X 2 THB 0L ClX, Tz

FBPIZIZE A LTS Lo 72DT, BREEDH
REA LN o720, —EHEEICETOEBRLETA
IESNZNCY (Al

QLBDOREREN S, HT % REEEEMKICERIET 5 2
_l%ﬁ%ﬁﬂﬂﬁfd,kﬁmﬁkkﬂﬁﬁﬁﬁ%
T 5 EIRKE I N,

(3) HA4TLEL AL DEERREICRITTREME

BAKICKLBEFHESONERFHOZE  AEFHIC
SRIEGRVE R AR BRI 2 & B R RN A SN
R IE, SRR TR A K T O 75 O WL PR R L B AR
BHLEOTIERVHIEEZ, BRLHEOMEREN LS
Nph o7z 2 T B K TOMTHBLIIZB W,
LB 2 28 2 CTIEWICRE T 2 ko HE & 2 WE L7z,
Tlif- % SRRV R K CTRIRLEL (2C) LA 7L
FAaAYOIEFEEREMEL, ZOKEEFig 3R
L7z 20 (2) OFEEMS, HEIZFEE 6 AHEFEET
ﬁ‘o f:o

HATVE A T OMT &R ERKIZ0.5 1, 2,
3,5, 7, 10, 12, 15, 20, 248 [T, ThZh s

100

80

60

40

20

Normal germination rate (%)

0 2 4 6 & 10 12 14 16 18 20 22 24

Immersion time (h)

Fig. 3 Effect of seed disinfection treatment with EAW on
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Seed disinfection treatment with EAW at 2 C for various
durations. The data of normal germination rate was for day 6.
vertical axis : Normal germination rate (%)

horizontal axis : Immersion time (h)
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Fig. 4 Effect of time of seed disinfection treatment with
EAW on total viable bacterial counts of radish sprouts

Seed disinfection treatment with EAW at 2°C for 0.5/1 hour. The
data of total viable bacterial counts was for DAG 6.

Values are means of three replicates and bars represent S.E.
vertical axis . Total viable bacterial counts (log,, CFU - g™")
horizontal axis : Treatment
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The data of total viable bacterial counts was on DAG 6.
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with EAW on total viable bacterial counts of radish sprouts

Each treatment of seed disinfection (0 C) performed for 1 hour.
Foliar spray treatment for DAG 6+7. The data of total viable
bacterial counts was for DAG 7.

Values are means of three replicates and bars represent SE.
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Influence of Extractor Type on Preference and Sensory Characteristics
of Shiikuwasha (Citrus depressa Hayata) Juice
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Sensory evaluation was performed on Shiikuwasha (Citrus depressa Hayata) juice produced using three
types of extractor, namely, a belt-press extractor, a centrifugal extractor and a screw-press extractor,
and the chemical properties of the juice were examined. Juice yield was highest with the screw-press
extractor. In terms of the chemical properties of the juice, including soluble solid content, titratable
acidity, ascorbic acid content, ash content, recoverable oil content, pulp content and color value, the
juice produced using the screw-press extractor had the best values. Regarding the color value, the
juice produced using the screw-press extractor had a high L* value and b* value, showing a yellow
color. However, in terms of sensory evaluation, the juice produced by the screw-press extractor was
evaluated to be unsuitable for drinking. The juice produced using the centrifugal extractor had the
highest score in terms of overall sensory evaluation items, followed by the juice produced using the
belt-press extractor and the juice produced using the screw-press extractor.
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Key words : Shiikuwasha (Citrus depressa Hayata), belt-press extractor, centrifugal extractor, screw-press
extractor, sensory characteristics
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Fig. 1

Schematic drawings of belt-press, centrifugal and screw-press extractors

a . Belt-press extractor, b . Centrifugal extractor, c¢ . Screw-press extractor.
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Table1 Analytical data of Shilkuwasha juice extracted using three types of
extractor for Shiikkuwasha harvested in November and December
Soluble Titratable . . Ascorbic
. . Brix /acid .
Sample solid acidity ratio acid Ash (%)
(Brix) (%) (mg/100m¢)
B.p. 10.8+0.1 5.7%x0.1 1.9 9.2%0.2 1.7+0.1
NOV.{C.L 10.9=0.1 5.5%£0.2 2.0 8.0x0.2 1.4£0.2
Sp. 10.6=0.1 6.0£0.3 1.8 11.8%0.1 0.7x0.1
B.p. 11.6£0.1 3.5%0.1 3.3 17.7£0.5 1.0£0.1
Dec.{C.t. 11.5%0.2 3.2%0.1 3.6 11.3+£0.4 0.5*0.7
S.p. 11.7£0.1 3.8+0.2 3.0 19.5%+0.2 0.5+0.1

mean+SD. (n=3)

B. p.: Belt-press extractor, C. t.: Centrifugal extractor, S. p.: Screw-press extractor
The data show means*S.D. for three replications.

Table 2 Recoverable oil content, pulp volume and color value of
Shiikuwasha juice extracted using three types of extractor

Recoverable
Sample oil Pulp Color value
(%) (%) L* a* b*
B.p. 0.104 0.2 46. 3 -7.1 25.0
Nov. {C.t. 0.019 1.2 45.0 -5.7 23.3
Sp. 0.291 2.7 60.8 -6.1 31.1
B.p. 0.213 0.8 46. 2 -6.3 26.0
Dec. { Ct. 0.055 3.0 37.8 =5.0 17.9
Sp. 0.329 5.8 58.4 -5.8 31.1

Abbreviations are the same as in Tablel.
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Table 3 Sensory evaluation of Shiikuwasha juice produced using three types of extractor

Nov. Dec.
Evaluation Extractors Evaluation Extractors
Criteria B. p. C. t S. p. criteria B. p. C. t S. p.
Sour taste —1. 60 —0.40"¢ -1.25¢ Sour taste —0.65" 0. 40° —0.50°
Sweet taste -1.20° 0.05" —1.25° Sweet taste  —0.05" 0.85" -0.25"
Bitter taste —1.45° 0 -2.10° Bitter taste —0.70"° 0.20*¢ -1.85"
Odor -0.15* 0.75"¢ —0.05¢ Odor 0. 05* 1.05° 0*
After taste -1.30° 0.05" -1.75° After taste  —0.50° 0.55"¢ -1.10°
0 1l 0 11
vera ~1.50° 0" ~1.90° Verat o _o50tc 0.80° ~1.35%¢
palatability palatability
a, b (p<0.01), ¢, d (p<0.05)

Abbreviations are the same as Tablel.
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Change in The Endospermous Cell Wall of Cooked Rice
and Its Effects on The Palatability of Cooked Rice

Tsuj Yoshimasa®', Krvose Noriko*', TaATsupA Naomi*',
Yacucur Yukio*?, UcHiNO Masataka™ and Takano Katsumi™'

* 1  Alpha Foods Co., Ltd., Kitaaraki 645, Taisya-cho Izumo-shi, Shimane 699-0722
* 2 Department of Applied Biology and Chemistry Faculty of Applied Bioscience, Tokyo University of Agriculture,
Sakuragaokal—1-1, Setagaya-ku, Tokyo 156-8502
% 3 Eelectron Microscope Laboratory Faculty of Regional Environment Science, Tokyo University of Agriculture,
Sakuragaokal—1-1, Setagaya-ku, Tokyo 156-8502

Cooked rice has a histological structure that correlates to its eating quality. One of the features of
what affects the chain polysaccharide matrix structure of the cell wall. In this study, we clarified the
relationships between cooked rice palatability and the decomposition of pectin, hemicellulose and
cellulose as cell wall components during cooking.Upon electron microscopy, the degradation of fibrous
tissue was confirmed in the pectin fraction, as well as the degradation of the dense disk-shaped
structures of the hemicellullse A and B fractions. However, the cellulose structure showed no change
under the same conditions. No changes in the cell wall occurred with HgCl. treatment, which designed
to inhibit enzyme activity. The molecular sizes of pectin and hemicellulose A and B decreased owing
to the degradation of these components during cooking. The galacturonic acid content of the pectin
fraction was reduced from 63.7% to 19.7%. In addition, the galactose and glucose contents of the
hemicellulose A and B fractions were also reduced. The activities of enzymes for cell wall
decomposition (polygalacturonase, B-galactosidase, B-xylanase, B-glucanase and e-mannosidase) were
observed in the endosperm of rice. Results of the current study indicate that the chain polysaccharide
matrix structure of the rice endosperm may be degraded by the action of endospormous enzymes
during rice cooking, thereby influencing cooked rice texture regaredless of rice grain freshness or
cultivar.

(Received Sep. 22, 2008 ; Accepted Jan. 29, 2009)

Key words : cell wall, structure, rice, enzyme, taste
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Polyphenol Contents and DPPH Radical Scavenging Activities of Leaves

of Fruit and Vegetable Crops Grown in Yamanashi Prefecture

Nakacawa Yuko*'®, Nakao Reiko*? and Ur Sadaharu*?

% 1 Interdisciplinary Graduate School of Division of Applied Biological Sciences, University of Yamanashi,
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We investigated the polyphenol contents and DPPH radical scavenging activities of the leaves of
agricultural products in Yamanashi Prefecture. The average polyphenol content in the leaves of fruit
crops was 50.0mg/ g of freeze-dry matter, which was 2.8 times that in the leaves of vegetable crops
(17.9mg/ g of freeze-dry matter). The leaves showing comparatively high DPPH radical scavenging
activities among the leaves of fruit crops were persimmon, grape and plum leaves, and those among
the leaves of vegetable crops were udo, azuki and burdock leaves. The correlation coefficients
between polyphenol contents and DPPH radical scavenging activities were 0.3881 for the leaves of
vegetable crops and 0.6951 for the leaves of fruit crops. It was found that there is no correlation for
the leaves of vegetable crops, and a significant correlation for the leaves of fruit crops.

(Received Sep. 22, 2008 ; Accepted Feb. 2, 2009)

Key words : leaves of fruit crop, leaves of vegetable crop, polyphenol, DPPH radical, antioxidative activity
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Table 1 Polyphenol contents of the leaves of various

fruit and vegetable crops

Polyphenol content

Crop (variety) 1(11 leaves
mg/ g of freeze-dry
matter)
Fruit
Japanese pear (Housui) 43.9
Japanese pear (Kousui) 46.8
Cherry (Satonishiki) 41.0
Cherry (Takasago) 55.3
Ume (Bungo) 18.0
Ume (Kosyukoume) 33.8
Peach (Ichimiya) 16.5
Kiwi Fruit (Hayward) 22.0
Apple (Fuji) 28.0
Prune (Early rivers) 40.0
Grape (Rozalio rosso) 55.0
Grape (Kaiji-wase) 60. 8
Grape (Kyoho) 70.8
Grape (Kosyu) 99.5
Plum (Ooishi-wase) 51.3
Plum (Sordam) 67.5
Persimmom (Matsumoto) 43.8
Persimmom (Kosyuhyakume) 92.5
Fruit vegetable
Green sweet pepper 0.3
(California wonder)
Japanese pumpkin (Kikuza) 0.5
Egg plant (Kitta) 1.5
Cucumber (Shyapu 1) 2.5
Tomato (Faust) 10.0
Broccoli (Green beauty) 12.0
Corn (Honey bantam) 15.5
Udo (Murasaki) 20.5
Sweet pepper (Shisitou) 25.0
Butterbur (Aichi-wase) 85.0
Root vegetable
Potato (Dansyaku) 0.2
Daikon radish (Aokubi) 0.5
Carrot (Kurodagosun) 1.0
Radish (Akamaru) 23.5
Burdock (Takinogawaoonaga) 85.0
Bean
Peanut (Sayaka) 10.0
Snap bean (Dojyou) 13.0
Pea (Kinusaya) 16.3
Azuki (Erimosyozu) 18.0

FEELIRIETH o7 TNICRKOCTEL->72D
1%, 25.0mg/ gD b, 23.5mg/gDITTA v
¥ETHolzo GEIMEP 7D, 0.3ng/gDE—< ~
B, 0.2mg/ g DY XY HATHETHY), WFKE DB
WETH o 720 BEEM O TH RFEPPEFHORY
7z —VERIE, HWREICL > TREGRENR SN,
BBHEY OMIRFEDFIRY 7 = ) — V& E50.0mg/ g
LAY OVIRIEDOTFIYRY) 7 2 ) — v Em1T. Ing/
g ZIIRT B L, RBEWEILET EEMEORH2. 85D



(25) (Bt )

IWBPEVEIED 5 ¥ A VTN 137

HTHo70

TEME OB K ERNT Y XN DB, BEFT
VORBMESE, RSEMEWRE, MUEMEWZE, SAEMZE® 4
TW—TI T TE DM Z A D 720K L7z, K 7
/) =V E RO TEMEIE R EY $ 2350, Omg/ g, R
FAEWEHS7. 3mg/ g, MRFMEWIESHS22.0mg/ g, GAEW
FEN14.3mg/ g TH o720 TOREENS, 1EAEEEAD
W%, W3, SEWIELY, SHEAEEERD
EBHEMBEDSES WEIADS) dSbiz, UL, 2385
OFIELARB AL 22 v 7V — T R iR IR TR
EVREOFLED D SN0, HHIZZDOEYEE
bo T/ N—7MoEL L TiMkd 52 LIZHEETH 5,
—HTTNV—THOEZHLPIITHI LIE, Ihbk
FIHT I TEETHL I NS, HHLOTHE
MEBE LnwEZ 2 Tw5,

2. RS LUHREDERBBDODPPHS ¥ HIVEE
At

T B L O REYREM ODPPH T ¥ & ViH 4G
P2 E U7k 5 % Fig. WR L7z RAEw ZERH i
ODPPHT ¥ h ViH £ TEH I, AT D H ¥ 3EH3426
molTE/ g T D HE <, R THING HAED 7 ¥ 3423
uolTE/ g, WMD T F 7 #EA3340molTE/ g, VIV ¥

Fruit

Japanese pear (Housui)
Japanese pear (Kousui)
Cherry (Satonishiki)
Cherry (Takasago)
Ume (Bungo)

Ume (Kosyukoume)
Peach (Ichimiya)

Kiwi fruit (Hayward)
Apple (Fuji)

Prune (Early rivers)
Grape (Rozalio rosso)
Grape (Kaiji-wase)
Grape (Kyoho)

Grape (Kosyu)

Plum (Ooishi-wase)

Plum (Sordam)

Persimmom (Matsumoto)
Persimmom (Kosyuhyakume)
Fruit vegetable

Green pepper (California wonder)
Japanese pumpkin (Kikuza)
Eggplant (Kitta)

Cucumber (Shyapul)
Tomato (Faust)

Broccoli (Green beauty)

Corn (Honey bantam)
Udo(Murasaki)

Sweet pepper (Shisitou)
Butterbur (Aichi-wase)
Root vegetable

Potato (Dansyaku)

Daikon radish (Aokubi)
Carrot (Kurodagosun)

Radish (Akamaru)

Burdock (Takinogawaoonaga)
Bean

Peanut (Sayaka)

Snap bean (Dojyou)
Pea(Kinusaya)

Azuki (Erimosyozu)

I I [ I [ I [ I [ [
0 50 100 150 200 250 300 350 400 450

u mol TE/g of freeze-dry matter

Fig. 1
the leaves of various fruit and vegetable crops

DPPH radical scavenging activities of the extracts of
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Fig. 2 Relationship between DPPH radical scavenging
activities of the extracts of the leaves of various fruit and
vegetable crops and their polyphenol content

A. leaves of 18 kinds of fruit crops
B. leaves of 19 kinds of vegetable crops
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