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EFE. EFFMEOEBN, ZEOHSEH, BRELCED 1 T AFA INVDOEEITED IR
VW, BEESELLTE . Sl 0WbHD, BEEOINWD DERDHE—FT. HEENK
OENBELIKEOE, T7IV—LALTIPT7—A bT7— R2EDHEBEECARSE
EENBUOTWIORBEVWHATHD., CNICKXDEBRO Y REZOSEMEMLTE
o Elry A== —F W MR VEZIVAARNTTELINTVBE T IFZENRY 7
EH Ay MEZOEELEMLTE VY, FOmSHEEIZ1981ETI00EM. 19994 TIX
1,300 M EaEIEMLTVWB2, UL, Hy NEXONT - BEIRICBVWT, LB
N, BE, RROEAZHESORERTHEEL 2> T3, NGO BERRBET S /2
DIFEOURBIREIEESZNBO UV ED THS, BE. KEEREST N TAZRAND
HENTREZS>TVEY, BEEROMEEE TRV, /2, EEKICRESHK
ERVWEESY | OREEEEIRST IO OEERREREYR IR D SN TV, &
WETIE., Hy NEROBBITFETICB T 3EREHRIET 3D 0EEER =F3 72D,
[EREEM, EIXTIVE, BEEREOEEE ODEERBKERWZA Y b ERITX
TEHEREDRERFT L. '

2. BFEEAIE
2.1 HEEMH '

FRAEFR (LY X, NITYA, FrRY, Favl, ZUITBRUEYY) 2TH
TADZ—/N—<—%7 v NI DBEA LERICHLZ, BEREAKIILEE [HREED
Kl BINE TA+HABOK] . EWLE MH5EICPELWEREK] . AR (777
Ta—F R BEY (REOK) . BRR REOE] 725 NTHRE ERROK] £
Wi, 7B, AFORRIMEENICT o7,

2.2. —MAEERBIOCKBEHEROBEIE
A REERTRE ICED S MEERERELEY . KBEEKIEIRNY 74 VAKRE
EEEBER L —~ (Microbiology Products£, USA) ZEWTEIELZ, &RIEEF

F1glcx T 3CFU  (colony—forming units) T&L /=,

2.3. MRV 7z /—)VEEQHE
@) 7z ) — )V EEOBERFolin-Denisklc o727 .
24, R Tz /)=)VFF¥—EEEDORAE
B 7z ) —)AFS S —EEREESIddiaS DFERES Y .

2.5. EFILCEEDRE _
B3 S CEBER b OFEICED TRELED .

2.6. TEA(LEIEDRIE
Y ) —=I)VEE/ T ) —IVRITRBISAREEAzuma b DAEY 25
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2.7. SODREMEDHE ,
R—)S—FF K5 D7V EERERosa 5 DHEC L DBIELLY .

2.8. bt ROFIINIDAHIVEEREE
EROFUIL SO0 )EEREITZChung 5 0FED CEUTARIELE,

2.9. L,1-¥7zZ)b-2-EZUJVE RS V)L (DPPH) 1T 2 T 97 NKEEE
DPPH T P/IVICH ¥ B EKEILEN 50 HEY WECTRE L.

3. MREBR

3.1 HREERBKOEE

B EEBKOEE2Table 1ICFELEZ, TOEE, BWEERB/KDEEIL10.5-
9359 TH 1. ELEENEN - FERER/KIZINEE MREEDK] THho7z, Tk,
FIE TATAEOK PEAE (Y77 T4—F ] ODLIIT, KEKRKEFTMEN D
DHHoT=.

3.2. HLEMBHEREBAKDI R TIVERD

EEMEIEEBAKDI R TIVES ETable 2ICFR Lz, TORKR. EERI R TIVESIE
Na. Ca, Mg. KTHU, NaTREHE 7/ T7ES—F X BN{HEHHEL, CaPMgTR
i THREEDK] DENo 7z, Fiz, KTRAEREERD bNIED o7

3.3. HEEEFREKOFBLERE

EREEEBAKOFERLEEE) ) —)VEBOBREHEEL L TEBNICHELZ. TO
HE COBEERBAICBVWTOMBE L TAWEZKERARZEGEZRLEZIENS, &
RICBIT B AB(ERERD 5NN EAE S &7xo 7z (Table 3).

3.4. HERMEEFRB/KDSOD #iEE

BEERVETEEBAKD A—N—FFL RSV AN EEEZZ FOTV—F 5V 7 AEIT
IFDRIELE, TOER SOEEEBKCBNTOEERIIRD S Nixnor (Table
4) .

3.5. MEBEEBAKOE ROFVILTININHERE
BEEMEPEEBKDE ROF )T DA NEERE-TAF LI R—AEICXVBIELE,
FORE FOBEEBKIIBVWTHE ROFVISUANVEEDRIIPFTE RN O
(Table 5) .

3.6. EEMEHFERB/KODPPH I V4 IViEERE

MRVEERE/KDODPPHS /751 EEREERBIELE, FOBE, TWE M5 EITPE L
WEB K] IKBWTHL0% OREES ENZTD 5NZLUIMIFE A EFHRITERD b AP
7= (Table6) .

3.7, HEBEREALEICLZ—REFKORE

£Hy NEFRITI0EEDSERBAKICER (0. 20, 40BXU60HH) & —REEK
REIELD FHBELT, KEKCBELZDOZAKRCAEL . TORR, EEH D
B O DOBEEFM20-40) THARFEOWL/I0ETRD L, T, =2
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*CL:LE)_HL% ThThEOK] . BHE REOK!, BLXOERE NFEOE) 2 H
B4, BE0-600MLEIC XD —REERITRE Z o/ (Tables 7.1-7.6) .

3.8. HREEEEAUBICLZHRE DN
REOEMEERFT 272012, &4y MFROL BEROEBEEE KIS HEREERER, —
BAEFERZS NCKBEELORBEZTo /2. AHEIC. REEREST NI TLARRK F3
BEFEFE]IS0ppm) BRUOKEKNEBICEL 2EEBRFT L. TOER, RERRET M
UABRKAETIIE OFRICBNTH —REFKIIANFETEOMN1L/10-1/100 E TR L7z
(Fig. 1) . £7=. REFEZICBVWTHESOERNRD 5Nz, —F, EBFEREKLE
LEBETIIAEALABLESOEALTHY, PREERD 5102 Fie.l)

3.9, HEEHEEERKEEFZOREDR

&y N EEIISEROEEER KIS HEERR. KO L., R IFL VEDZiplic
(177x203x%0.068mm : JEALER T EE) TANEH L, WEEIKTHEFLRZ, 0. 1, 3BX
7 ARMRER, —BREBRZS NI AKBEEROREZTo/2. MBEUTKEKICER
Li=b 0 RREBICEEL =, TORE. KEKLELAEFRTIE BEC—RESEIDRE
ERIVBOTAERNRD 5NN, FOBKRLICEM U, S#EEBEEEKLEL
HETIZPRERDH1/100-1/10000 = THP Lz (Fig. 2) . —7F. KBEFEETHE
DEBICIIE DZERHENZIHOD, COEEEBKLENTHD. IRERDML/10-
/50 TRADTBERIS 7= (Fig. 2) &

3.10. HREEFEABEFZOABFERICBT RN 7/ —)LaB0ORE
BHEBKEEFROBRBEET BT 3RR ) 7z —VEEBOELRZRELL. T

DiEER, BB TREOK] 2ENEESOHRR) 7z /- )V EEFRENITEMLIZ.

—F. MORKLBHFZTERAR) 7/ —)VEEOE(LERED 5oz (Fig.3) .

3.11. HERBEFEEAEREFZOBEFEFICBT 2R 7z /- VI FF-EEED
Pl
EREHEBKRERTZOBBIEETICBT2R) 7o ) — VA F F—EREHEORL
ERELE, TOBE 06T TMEREBOK] EEHNR (77704 —FA) LBLE
Fam ) EFEPARYTHABENEREL, BicFay) TEEEEMBEETERLE, —
7. MOBEEEAE L EFETIIEEREEOELIZRD s oz (Fig. 4) .

3.12. HREEEBAEEFXOABREBRFTICBITZEYI Y CEEDOE
HREEEBAEEFEOABEE BB AES I VCEEOELERFT L, TOME
B AWEBZOEEICNNDLT. EYILCEEIR HE X TIRARREONRD 51
A F OBEETABETEIIRD NN k. MHBEUZKEKLEBLUEEREL
BLFES. BREEEAKIBELFFZICBI2ESICEEORREEZRVBD SRV
TEMD, BEEBALELSEEABREET2EE, EYICCOMRENHTOILE
TERVWEEX BN,
4. SBROHRE '
BEOLKICIE, BICLZbDE, {EHEOEEICLZHDENERS5NS, B
BFLES2 I DN TOEREEMN 5, #RBEERKICIEENEITIZEAERD SNEPD
7, MEIOWTH. 009 EOEBROERDBEICH T 2IMEOERN SRENILIEL
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Table 1. Hardness of some deep seawaters:

Species (area) Total hardness (mg/l)
HEREEDK (JbHEE) 935.9
AT FEBEBOK (FEN) 10.5
MBI LngEk (Fil) 250.0
TIYT4—F R (BH) 34.5
KEOK (EH) 256.3
FEEOE (1EH) 27.5
K=K (HiE) 277.8
| ASEA (LOFE) 30.8

Table 2. Mineral components of some deep seawaters (ppm)

A B o} D E F . G
Na 21.6 - 18.0 121.0 18.5 63.0 18.0
Ca 42.4 - 18.0 32 178 0.5 16.0
Mg 220.0 - 50.0 9.5 50.0 5.8 . 54.0
K - - 15 6.4 17.5 17.0 15.0
Zn 0.0010 - - 0.0060 0.0020 - -
Cu 0.0020 - - 0.0100 0.0020 - -
I 0.0002 - - 0.0050 0.0045 - :
P 0.0370 ; . 0.0100  0.0045 - -
Se 0.0002 - - 0.0010 0.0002 - -
Mn - - - 0.0050 - - -

A HIREEEDK; B: ATAEDK; C h5 AR E LWEEK, D: 77 774 —FX;
E R¥EDK, F. EBEDE, G EREODK,

Table 3. Antioxidative activities of some deep seawaters
Absorbance (500 nm)

Species Time (min.) .
0 50 100 200
HIFRIEHE DK 0.000 0.412 0.818 1.889
AT HEDK 0.000 0.494 1.011 2.051
MBI E LWEHEK 0.000 0.127 0.326 0.728
TIT7T4—FX 0.000 0.383 0.730 1.715
RIEBEDK 0.000 0393 . 0.752 1.893
BEEDE 0.000 0.347 0.678 1.794
2 ETDYS 0.000 0.373 . 0.655 1.651
S mM ascorbic acid 0.000 0.000 0.000 0.000
1'mM tocopherol 0.000 0.014 0.044 0.066
H,0 0.000 0.371 0.737 1.843
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Table 4. Scavenging activities of superoxide amion radical
on some deep seawaters

Species Superoxide productivity (%)
HPREEHE DK 100
AT AEDK : 100
M B EIR T L WGREK 100
TOTT4—FRA 100
KH#EDIK 100
EEDE 100
BRZ= DK 100
5 mM ascorbic acid 36.2
1 mM tocopherol 56.2
H0 100

Table 5. Scavenging activities of hydroxyl radical on some
deep seawaters )

Species Relative activity (%)
H PR DK
At HEDK
M5 IR E U NEEK
TOT T4 —F
R DK
AR
EKEDK
5 mM ascorbic acid

1 mM tocopherol
HO

o)\

AW

o)
oMo ococoopr oo

Table 6. Scavenging activities of DPPH on some deep seawaters

Relative activity (%)

Species ' Time (min.)

0 1 2 3 5 10
KRR DK 100 100 100 100 100 100
ATFHEDK 100 99.7 99.9 100 100 100
MMB7EIR T UINEEK 100 92.4 91.5 90.7 89.2 88.8
TITTA4—FR 100 98.5 975 973 97.8 97.6
KHEDIK 100 95.5 95.8 96.0 95.9 - 96.0
DI 100 98.7 98.9 98.7 98.8 98.5
ER= DK 100 98.6 98.7 98.7 99.1 99.2
5 mM ascorbic acid 100 12.9 12,6 12.6 11.1 11.0
1 mM tocopherol 100 14.5 145 145 12.3 11.9
KO 100 95.3 953 953 95.0 95.1
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Table7.1. Changes of viable counts on some deep seawaters treated carrot
Viable counts (log CFU/g)

Species Time (min.)
0 20 40 60
HREE DK 4.0 3.0 3.8 3.4
ATHEDK 2.7 .0 0.0 0.0
BRI T LNGEEK 32 3.1 36 34
FITT4—F R 35 3.1 3.7 2.6
RHEDK 2.0 0.0 0.0 0.0
BHED=E 1.7 2.7 0.0 0.0
ERZ DK 3.6 33 4.2 4.1
KB K 22 2.7 1.7 2.0

Table 7.2. Changes of viable counts on some deep seawaters treated cucumber
Viable counts (log CFU/g)

Species Time (min.)
0 20 40 60
HIERGEE DK 4.9 43 42 4.2
AT AEDIK .42 42 3.3 2.8
MBI E LWEEK 55 5.4 5.4 5.4
TOT T4 —FR 4.1 3.7 3.4 39
KiEDK 4.4 3.7 3.9 3.8
EHEDE 42 4.0 43 3.8
BREDK 5.1 4.1 3.9 42
7KK ' 4.4 3.8 4.4 4.8

Table 7.3. Changes of viable counts on some deep seawaters treated cabbage
Viable counts (log CFU/g)

Species Time (min.)
0 20 40 60
HIRGEHED K 2.3 2.4 0.0 0.0
AHAEDK 0.0 0.0 0.0 0.0
MBI UIWEEK 2.8 22 2.4 2.5
TITTA—F R 22 0.0 0.0 0.0
KIEDK 3.1 2.7 0.0 0.0
EiEDE 1.7 0.0 0.0 0.0
BREDK 2.0 2.4 2.9 2.8
7KIEBIK 2.0 2.0 0.0 0.0
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Table 7.4. Changes of viable counts on some deep seawaters treated lettus
Viable counts (log CFU/g)

Species Time (min.)

0 20 40 60

HERGEHE DK 2.7 35 35 34
AT AEDK 3.7 34 3.4 3.1
MBI E LWNWEREK 3.6 3.6 3.3 3.5
TIOTT4—F R 3.1 2.8 2.5 2.4
RiEDK 3.6 3.4 3.3 3.0
FiED=E 3.1 3.2 3.1 3.0
EREDK 3.7 3.5 3.6 34
KEAK 48 39 3.8 3.7

Table 7.5. Changes of viable counts on some deep seawaters treated Chinese cabbage
Viable counts (log CFU/g)

Species Time (min.)

0 20 40 60
HIREEHEDK 35 3.4 33 3.0
AtEDK - 338 3.7 3.4 35
MEEITRE LWEEK 4.7 4.0 3.7 45
TIOTT4—F R 4.0 4.0 3.7 3.5
KiEDK 41 3.9 37 35
GFiEDE 37 35 3.8 3.4
BRE DK ~ 41 3.9 3.7 3.6
ISEVS 3.6 2.7 2.5 2.8

Table 7.6, Changes of viable counts on some deep seawaters treated bean sprout
Viable counts (log CFU/g)

Species Time (min.)

0 20 40 60
HEREEDK 5.8 57 5.6 55
AT HEDK 55 5.4 5.6 52
MBI E LWGEEK 58 55 5.4 5.1
TOTIT4—F X 5.4 5.3 5.1 5.0
RHEEDK 4.9 4.9 4.8 4.8
FEO=E 5.7 5.5 5.6 5.4
EREDK 58" 5.7 5.4 52
KIEAK 6.0 5.0 5.4 5.6
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The methods of preservation of shredded vegetables using deep seawaters:

The preventive effects against decomposition

Takeshi Nagai and Nobutaka Suzuki ,
Department of Food Science and Technology, National Fisheries University

Summary

The shredded vagetables has been well consumed i supermarkets and family
restaurants. However, it is the most crucial topics to deteriorate the qualities during
processing and transportation. It has been used NaOCl solution to wash the shredded
vegetables, but it is possibility to stay behind chlorine in shredded vegetables.
Recently, deep seawater has been popular i foods industries. In the present study,
we tried to preserve the shredded vegetables using some deep seawater.

Very fresh vegetables. (lettuce, Chinese cabbage, cabbage, cucumber, carrot, and
bean sprout) were purchased from the local wholesale market in Shimonoseki City,
Yamaguchi Prefecture, Japan, and used immediately. Seven kinds of deep seawaters
were used in this study.

The hardness of some deep seawaters were the range of 10.3-935.9 mg/l. A large
amounts of mineral components were contained in these deep secawaters; in particular
the ‘main mineral components were Na, Ca, Mg, and K. The antioxidant properties of
‘these deep seawaters were investigated using four different methods, autoxidation test,
superoxide anion radical, DPPH radical, and hydroxyl radical scavenging tests.
However, it showed mno- effect against autoxidation and some radicals. When the
disinfectant effects on six kinds of shredded vegetables were investigated, the
microbial counts were reduced from about 1/10 to 1/1000 of the initial numbers.
Moreover, after treatment by deep seawaters, the storage effects on the shredded
vegetables were investigated during 7 days. As a result, the microbial counts were
reduced from about 1/100 to 1/10000 of the initial numbers. It was simultaneously
determined the total polyphenol contents and polyphenol oxidase activities on the
shredded vegetables after treatment by deep seawaters. From these results, it suggests
that several deep seawaters have potential in replacing NaOCl solution as a

disinfectant.
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