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The relationship between the hardness of dried Japanese radish root and the pectin content was in-
vestigated. When extracted with boiling water, the amount of pectin extracted from dried Japanese
radish root was less than that from raw Japanese radish root. On the other hand, when the pectin was
successively extracted with boiling water and a hot oxalate buffer solution (pH 4.3), the dried Japanese
radish root was easily softened due to the removal of calcium from the tissue. The amount of pectin ex-
tracted from the dried radish root was almost the same as that from raw Japanese radish root. The re-
sults of gel-permeation chromatography and DEAE-Toyopearl chromatography showed that the
pectin from the dried Japanese radish root had been degraded into low-molecular-weight substances.
However, while the dried Japanese radish root did not macerate in a boiling water and acidic solution,

it did when boiled in a neutral solution, the result of a S-elimination reaction.
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(1) FEBME
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BERE), BXUUYTFLY M ary (FEAR, Bl
BRE) R L. HROEY A 3 3B LOFm
AR L7, FIBY A avid lem A, 70
COBA & v AKFICBT 60 4 Rhmzs L 7:.

(2) RI7FOWMBFE

1) EF5AarBPWHIFLIA T DHDR

7 F v ORI T

HHOF A arFd, ACIZBWT 2 BB A 4
VRKICBRGHEDNY T LA 2 v %, FhEREA
F VK TEo 72Kk E E DA F v AFIZBWT T L
YE—mHWTHEIL, FhozEnFh, KKFIZ
T3IEEME®E, 77F—ou—r2HWTHESBL,
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FANVERWTKDZ TR {nwEl), OEEXH
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KAATHEHL 2%, 2.0M KELF MY T AEEE
0.1MIZRBEHITMZTO0 TEITAILLA. TA
fbL7-@mAk & D, 1.56%0EER (CuS0,-5H.0) #&
WwE 1.5fEEmz, ICRAELLRE, HOKEK
(5,000 rpm/min, 54 ) LTEFEEZHB/. LEFD
Ay )= V%E 0.40M ") VEREREWR (pH6.0) HT
Tha—=NVixy¥F—EiIzX Vb L%, EfAL
L CFuloral P22 TAETAEB% 420 nm I2B
THRIEST OSA 47+ b A—%—BPM-20, %1
7 v AR HE) 2HWTHIEL.
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(5) RZF VDT IVIEBSE

0.1m FEERS MU 7 12 X 0 E#4L L 72 Sep-
hacryl S-500 D4 5 24 (1.0cmX80cm) 24, Fhn
ML, YHTFLIA XD Y2y BERER
THIH L7227 F 2 (M (2)-2)] % 3~5mg i
U, 0.1mMEEBF P Y AEZRAVTEAELY, 3ml
SEE L, SESHORIFUEEELE.

(6) X7 F VERSI OB E

B, FMEY Ay, YIVFLYAavihiay
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KKFIWZBWTHGEHIL, 0.1MIZ%BEH122 u
KERAEF U AR IR THRAKBIZE T 60 451
JAEL7z, FAAEL 7203 0.1m ) VBB Z W T
L7 (pH6.0) &, fEEDK%MZ T DEAE-h
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BOBAFICEET 2 EBROREHE, ¥ = v BRIEMEBR
REMLIZLD%E PVL Y AN CTERASRTIZBWNY
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BB E R TR LRy F o [H#ilE2-2] B
VCHEMB S E7_7F U 2RIROFETITALLT
Ny FUERE L7 BHZ DWW T DEAE- F 85—V 2
O 7574 —%To7. HR OBE2ETER
LTHTo7z. Tbb, BHWE) CBIERER ()
CVBETKFEHV T LE) VEEKEZF M) T AR HW
7)) WEBET2EEBI, WTLABERNSLLT.
0.05m V) »BUERREWH (pH6.0) &AW TFHELL
DEAE- P 3/8— 1V 650m (F—V —HRAEHE) o
BT 5 (RELScmXEE 1.5cm) IR F VERE
W (R7FVEEELTH 1.0mg) WML, 0.05m
) VERYEAREE (pH6.0) % AW TEEEER, 0.20 M,
0.25m, 0.30M, 0.35m, 0.40M, 0.60m ") ~EE¥E B

B (pH6.0) 10ml 2 FNFNAVTIERER L.

RAT, 0.10Mm KB EF F 1) 7 29 10ml, &%
0.50 M KER{LF P 7 2B 10ml Z VT, Zhe
nEH L7,

H ORI 2 EBRO AR 12 L72d o THER
W ERIZ X Vs L7,

8) YV FLFA 2 DEHEKSE

WY FLYA a2l A+ KBTI TLEL, B
A F VK2 B THRER, KoLKz HwTTEs

(577)

723 L7z, pH5.0 & pH6.99 D) BRI R E
W () VEETARESI VT LEY) VBBKEZF Y T A
zHW2) RIZBWTEBL, BfboFEIFRHTH
SR THES BB T SERIL Lz L HE T 5 & 3,
BAb§ R 2R L7z,

(9) B-BEERULOWPEFE (F VY — VER

B

B-BREERCIZ X D AR L " ERHESIAAS? 0
F ANV = VBRI & - Tl L7z, SEAT
0.4ml # HREREICE D, 0.125 HEDOTBAEIZHE
ML720.00 HED®I T REBES ) T ABEE 0.5
ml Iz T, 80CHKBHIZHB T 15 5fMhngkL L 7.
HH%, 1%E vl MUY ABEEY 1 ml iz TR
L, RWT0.3%DFFNVEY— VEEF M LG
Wx 4mlmz T RAM L%, BEAPICBNT
10 e L7z, BEE%L 548 nm ICBWTHIE L
BT 7 yu v BEEEL ) OREE LTRL.
10 AT
EBT-50H L, LEZSOII3IEHEIELED
FHELFERETRL, -REICIOVBREL.. p
<0.05 THETH DL L L7

3. EBRER
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HENTRZF 0B I USEEOBEE

EFAL Y, GHFLIAL avizonT, &K, i
K, o vBHEREBICL VS F U ESHEEYE
R L7 R% Table 1 1SR L7z, %KX AR
F U OMBEEBZERKETII2.0mg/gi2IREE, 10
FLARTIE 3.5 mg/g ik ER L MEHLIDETH -
7oh. MEMICIEEREOEND 72, —F, HRIZE
WTALMEIIAEY A3 10.6mg/g HBREE, 1)
DFLFAa>Y9.0mg/gEEETH ), WEMIC
REBEOEZ G o7, BIEKF T 20 Sz 3 2
E, BFA2ERTF UH59.8mg/g HEEENE
BMLUTHIE LAY, 20 50MTRYYFLY A aiE
AL Leh ot Y TFLIAIY0RyF 2 OER
BiX6.5mg/gBRERT, EF¥ A3/ XVEEILL
Lol —H, ZEBEOBEKNOBERELEKN
DEBEHEBIIOWTRAEEDEII L, 72, KB
PYOFLIA VOB THEEDEN d o7, Tz,
NG FLZONT, HKH & BB O ICEE
DEDD Y, BEAKMBOHIMEIRE P72,
VavBERERIC L YRy F R HIT A L, )

13

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HARBFEREE Vol 5

9 No. 8 (2008)

Table 1. Amounts of pectin and polysaccharides extracted with cold water, hot water and hot acidic oxalate
buffer solution from raw and dried Japanese radish roots
Pectin Polysaccharides
Extraction Amount Rate Amount Rate
(mg/g dry weight) (%) (mg/g dry weight) (%)
Cold water 2.0x0.1a 2.5 10.6£1.9 12.0
Raw Japanese radish root Hot water 9.8x2.2b 12.3 9.4+2.8 10.7
Hot oxalate buffer solution 68.0£3.5¢ 85.2 68.0£3.5 77.3
Cold water 3.5+0.3d 4.2 9.0+1.2 9.9
Dried Japanese radish root Hot water 6.5+1.6e 7.9 9.6%+2.4 10.5
Hot oxalate buffer solution 72.6+2.5 87.9 72.6+2.5 79.6

First, pectin and polysaccharides were extracted with cold water at 4°C for 3 b, then they were put in boiling water
for 20 min and finally put in 0.05 M oxalate buffer solution (pH 4.3) 3 times at 75-80°C for 1 h. Values are mean=+SD
(n=3). Differences are as follows: “b” is significantly different from “a” (+test, p<<0.05). “e” is significantly different
from “d” (rtest, p<0.05). “d” is significantly different from “a” (+test, p<0.05). “e” is significantly different from “b”

(t-test, p<0.05).

Table 2. DEAE-Toyopearl chromatography of pectic acid from raw, preheated
and dried Japanese radish roots

Eluent Raw Preheated Dried Autolysis

0.20 M phosphate buffer solution 2.9 5.9 8.8 34.1*
0.25 M phosphate buffer solution 2.3 3.3 9.9

0.30 M phosphate buffer solution 6.4 5.5 25.8

0.35 M phosphate buffer solution 54.7 47.8 50.3 65.9*
0.40 m phosphate buffer solution 22.0 19.7 3.2 ND
0.60 M phosphate buffer solution 1.9 6.4 1.0 ND
0.10 M sodium hydroxide solution 1.1 1.4 ND ND
0.50 M sodium hydroxide solution 8.7 10.0 1.0 ND

Values were expressed as rate (%) of the amount of the eluted pectic acid. PH of phos-
phate buffer was 6.0. *, pectic acid was eluted with acetate buffer of pH 6.0.”” Autolysis:
pectin of Japanese radish root was extracted with oxalate buffer (pH 4.3) at 75-80°C,
then the extracted solution was dialyzed against water, and stood at room temperature
for 1 week in the presence of toluene. ND, not detected.

(2) RZFUDAFNVIRAT MEE
WHFLIA DRI F VD RXF VI AT VELER
FENMN— NELT21.5%, EFMa2DFN
2 41.2%THY, WHFLIAIVDRIF DA
FIV LA F MERII Ko7z, 70°C, 60 0-FimzL
ARy F U 28.5%LIET LTWwWizas,
WOFLIA 2V CHRTETOREII/N S o2
(3) DEAE-hF3 ) ¥—nru<x 7574128l
LRI F L OERNY —
A, Fhizk, YV FLIAIORIF %

DFLYf 2 ES Loy LREBICESICERLL.
TavBEBRERICE VRS FUORESVBL L
2, BHBRYYTFLY A 2> 72.6 mg/g EBEER,
HEFAL 3 TIE68.0mg/g WBREEDHEH TH - T,
MEBMICEBEOEI Do 7. ¥ oy BIEBE R Tl
HENT-SHEEIIRTFVERBICR>TWAN, &
g, R7F Y OFEEVFEBICKENZDII, H
BEEEFERBICAS R k272720 THY, FHE
BEIFELRZVEV) 2L TRV,
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DEAE-taN—=V7ra<x b7 774 =0T ER
% Table 2 1Z/RL72. PVANICE o THEBT A ES
FEONRIF VBRIE, BV A 3 TIEH10%H -7
B, WOFLIYA 2T HEELLRBILE:. —F,
WHTFLYA a2y TIHMRBRED) YEIERERICL -
THEESNAESPEMLTEY, FFiC, 0.30m Y
VERIBBWICL o TERT ARSI F UEESEEML,
0.40M Y VEREEARBICL o THEBT A7 F VB
B L7z,

HORBOBEZALLDIZ, E¥farovay
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100} ‘
E gt
S 80
3 .
~
.é 60 -
o
=
< 40f
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§ -
S 20t
1 1
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Tube number
Fig. 1. Gelpermiation chromatography of pectin

from raw, preheated and dried Japanese rad-
ish roots

Column, 1.0X90 cm column of Sephacryl S-500. Pectin was
eluted with 0.1 M sodium acetate solution into 3 ml frac-
tions. —~O-, raw; —~[]-, preheated; -@-, dried Japanese rad-
ish root.

IEERTF Y DIREE

FRIGRE WA [HhER (2)-2] &R, ZiRIZ
BOWTIHEBKRE LD DIZOWTKRE L. 2R
7F 3020 M BEBRIERREWRIC X VBEH SN B XS
HHEEIL, KEBILF MYy AWEIC L AEBK S
L LTwW.

(4) RZFLOFNVEH
FAAVEYOF LY A 200 2w Ba s
WA F 2 [HE-2] oWty VvERZ O
NPT T4 —RATOWHB LR, U FLY A 2>
DRI F L HFRE— 7 PBRE~BITL, B TS
nTwz (Fig. 1). FMEAF A a0y F 0 H K
FFAEENTHD, YhFLYAM v L) Z20RE
12D o 72,

(5) WOFLYA a2r0Ekil

Yo FLYA s 2 FEFRPIZBTERT S L,
B A D THILY»IE T o7z, Bl 200 TR
BRS € EHEPRELTLE ) BRI L.
pH5.0 BT B2INETIEHKIL L %2225 72 (Table 3).
B, WOFLYA T2 ORBBDO pHIZ5.3 Tho
7z,

(6) FFNNNEY— VEERIL

WHF LYV A a0 pH5.0) BLUHME
(PH 6.99) @) Y EEERAPIC BT 5 EB 20 570
HEBBBIZOWTF ANV E Y — VBRIE%24T - 72
(Table 4). HEICBITLEBRICL > T EFHEIE
BRMLTWABZENHL MR o7, BETOMERTIE
FOERIIMETDH o 7.

3. £ =

BENEZTRLPL B LBERIIOVTIIEO DD
WEDH YV, FRHICLB L, HEOBILITE
LTCA-REERIBICL Y RZFUESEIN, IER

Table 3. Maceration of dried Japanese radish roots when boiled in acidic or neutral solutions

Boiling time (min)

4 6 8 10 15 20

0.10 M phosphate buffer solution, pH 6.99 -
0.05 M phosphate buffer solution, pH 6.99 —
0.01 m Phosphate buffer solution, pH 6.99 -
0.10 » phosphate buffer solution, pH 5.00 —

\
H H+ | w

5+
5+
- £ £ 4+ 2+

Pieces of dried Japanese radish root were boiled in phosphate buffer solutions. —, no maceration; +, hard
but some parts were macerated; +, the pieces were weakly macerated; 2+, macerated but some parts
were hard; 5+, the tissues were touched with fingers and collapsed.

(579)
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Table 4. Thiobarbituric acid reaction of pectin extracted from dried Japanese radish roots when boiled in

acidic and neutral solutions

Thiobarbituric acid reaction

(OD/mmol Gal A)

Extracted pectin Extracted polysaccharides

(mg/g dry weight) (mg/g dry weight)

Phosphate buffer solution, pH 5.00 ND
Phosphate buffer solution, pH 6.99 16.5+5.3
Boiling in phosphate buffer solution

at pH 6.99 after boiling at pH 5.00 8.3x2.6"

9.8+2.3 12.4%+0.9
73.6+4.6" 85.9+3.8"
64.945.5" 62.5+5.2"

OD, optical density. Gal A, galacturonic acid residues. ND, not detected. Values are mean=®SD (n=3). *, significantly dif-

ferent from pH 5.00 (+test, p<0.05).

DRy F U HFTBET 5720 THDLEENTWVDS,

—7, MEoOBLEE EAMLEF) 2oV THH
EXH DO 2L, RZFUPRIF U AFIVL
A7 —EDERICE WA F LS, HEHELZh
WRF IV VEDPSMBA T VLY EBEINTRSF
YHEERSFILENTABERELE D L & BIT, B-
BB DRI D IZ KRB DIT, MAICE - TH
b LW LIilEBbneEZLNTVS,

WKICE B2 F L OBRBERD R o725, 1Y)
TFLIA 2B ABHEFIERICE o7, 41D
FLIA T ZBNTRYF VOSEFEATH27
HEEZONS. HARICIAESEEHEOWMEEIZOWT
BWEBRICEEDZE I o7z, BEKICLERSF
YOBEHELWELICRBENDETH 07205, £5A
DVOEPEHREIIEEIIL L ko TWnh, Bkl
WX o THEET AR F VISR OBILICERT 5 R
yF L EEZLNDLY, FREBBHRRZF VO
12.3% W LIEFNUTCTHo7. WO FLF M
TIREILEBIIBWT 7.9% DR F U HPEH LT
BH, COEMETIREILL 2h o 72,

B oo v EREEERIC X AR YT LY A oY
CEFAAVICBWTEBDER ol RIFV
2 2 EERE RIS L o TRIASDPHEH IR, F0
B, W) TFLYA a3y OISR ICKRIET DT
RIFNEENT—RARY VNI B DFEETHET -
TWADTIERL, HAHWIE, FROLERTIFUHIY
HRICEELTVWAEW) ZETHRL, ANV T A
HREWIoTEBIN, FORBRE, _7F Bt
THILEPBEREEZONS, LaL, VIVDFLYA
VB TIERBEKICLABRIEIEI S W A
BEFAL a2V EBRRLETHAE. 2O LIZDVTH
ORIV FLYA ORI FVIFAEFICE DK

-
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(580)

AT VALE L %0 B-BRBERILASE Z D IZ{ Wiz T
HHELTWAE. YINFLY A 2D, Bk
DORBOUMTIZ L D, HHVIE, EREFOMIEIC X
WREFUVAFNVIATIT—EIPMERLT, AVKF
VNEOBEEIERIY, Mt EBEATIES
WREL o TERGFALLHER, X7 F X ORNE
AbDSHEZ Y, ML 5 & & DITEBREIL LIZ<
MolzbEZoNL, BE, HEYOHRECHL LD
WKAFNVIATFVEER LIZERIWIF LY A2
DRYFVDAF VI AT VAR 21.5%TH D,
YLD 42%IICHRTETLTWAE., Ihb
DHEBIITFTMHRIT A 2 IZBITEHDEFRLUTH 573,
DFIZHERB X IR FUOEEIZTWOF LY A
IADHFDPRVEATHS, YYFLISf a2 a
v BRI AR AR & 2B T A &, EEFRE OB TEAL
L, B{LOBRERFEFIIHRSPVHDTHo72. 20D
ZliE, Yo vBEREIC L D SMA 4 U RE S
N, RBEELTOWhRTFUPAERE Lo THRT
HhHrEEZONSD, ZOXHI, WHFLYA 20D
WA DR P-BREMERIC O T & 31T, 2AEIck 5
RO FVOREHADPKEZRERTHALLEEIONS.
NRIFVRIHOCHBII Lo TH@ENLI IR I~
AERZF UL o THLSPII LD, F¥4a 1
BWTHFRIIRIVEBLLHEEEEINS, 22T, ¥
£ 2% T70~80CIZBNWTY a2y BRIEBHEHRIZLY
M Loz 1 BERZERCBWTRELZD DI
DWTDEAE-7 0~ s /574 —=5#i%frH &, ¥
TAXOEE LM THEPEI > TSI EFHS
Ml o7z (Table2). T4abb, BHTFORIFV
BrrEZONLKEELF MY ABBICEVEBERTS
X355 3l 22 ), 0.2m FFERIEBEWIC L DB
TAHXGHFEML TS, TRIERIFUVHTFDOHT
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MHFLIA DB SERTF VDIREE

700 VB DL ARENR) T 7 var—Eiz
LD EREEIN, BRELTHEESEDOKXVE
RENRY F o EEHEEER LD EEZLNLDD,
ZDEHZ, TR FUNBBERIIELEL,
HOCEMLRABKOZ DY TF LY L 2 i2BnTY
HIoTWhsEEDNS.

TVEBIZEBE, YYVTFLFS DRI F VI
o »IES T LT (Fig 1). —F, Wb F
LAy DORIF VDY oy R ERIEmE D i3k
BRfbF MU Y MBI L ABHEESIEE - TWA S,
ZDEGRFEEITNELLEoTBY, $/2, 0.40M
) VBERERICL VBHERIES DR L, Kig
OV VEERERIC L VAR S AES ML 72,
FRIZ, 0.20m V) YEMEBREWIC X 2B HX S0
LTBY, IDFLYSMaORIFUIBBENT
BoFIL L, SRR F ULl TWVAE I L
PRENIZDY Fhbb, YIVTFLV A a0 a
VBB R E B R Oy F U RESFAL LTV B
CEMNDEAE-FINS—= V7 ua<x b5 74 =12k o
T WS L o7: (Table 2).

Diethylaminoethyl 22 X A Af F s o~< +
7774 =BT, B§HTORIFVEBIEIT VA
W&o THEH S, BT FIEH 5\ ILE5EEEAL L 72X
JFUBEIFBECL s THREENL I EFRE SR
T‘/\59)25)26)'

Bartolome et al® 124 5V ¥ H 4 EDOWALES IS
THHELE, MPHEKROBILORERIZNY F 25
WIRFT—BIZLBAINEF U NVEOERL, Fh
WKLo THMERA I VI BEEBIMEEIND Z L
PEERTH D L OMEPHEINTELIYY, Ry F
CWGBRENESTFAELCwAZ LR T LY A2
COMBOWLDORBEFET S L) TH B,
Bartolome ez al. DEIZHEZ L, EKOTFILL 7= F
UMM A VK BEBIIL Y AREMLT B L1
WHEETHILEEZOLNS., ZOZLIX, BEOY 2
BRIBE P CNE s 5 L) FLARIZEREO S b
WEHRILT 22 EObBFRENBLEZONSE, 20D
I, MV FLSSMarorRyFAT—FTRY A
Zr7vuF—BIlL YV ERGFILESNZFS, —HTH
AFVALIC L ABEBOREI L Y EXSFILERTA
BELZoTWLEEDLDNRS, HELP ZYHFLSY
AAYDORIFVOBEENMETLTWAEI L2 RN
2L, TRERIVFSr7var—PofEBicky, ~
F UG ENT D THLEER LTS,

(581)

) VBBSEREWARICBWTEIDTF LY M a v BB
BlChEs 2 Lkib L2 Wvas, iz BWTinzT 2
RO HICEKILT B 2 Lol FAL
EY = VERBUGIZ & ) B-BBERID OB E & MET L7
KR, PHBEPICBITAMARICBWT EE SIS
BLTWwWBZEPHLNE R, ZOBREDOEKILIZ
B-EERIBIZ L 2Ry F LV OTBEBALPERTH 2
CEFHLPII R o Thbh, hEERETOM
BT L) BB R COMBOK 7.5 DRy F 98
BHLTBY, PULEHEIN TEOBHETH -7
(Tabled). YIHFLAAIvDORZFVIFER b+
VILEI T B-BERIE AR I DI {oTWV5
A, BEICBWTIE, B, S-HERIESREI ) E
ZIEHHOP ot HELEWYFLY A3
BADPHI1Z5.3THY, ZoFFTidEkibizEez b
12 WDT, pH & HHEAMHE~NE DT LSBT o
DR GBI Lr2RL.

MBADBIIZ R F U 5FOH T 7y v BEERED
AT, PHBERAHEL TR IND LI HE L H
D, BHESEEOREIZOWVWTORITILEND L
ERbNA. MBOBILIZRY F ¥ ORI OS
BHDHVIEANI LT — ZAOTHEE L & OBEIC
BOWTHORE ENRITNIELR S b Han v,

4. 8 B

YHFLEA 2 OBLICERT L EELZ NS R
7FVDOEEIIOVWTHRE LA, IV FLYAar%
BRKEHCTHBLZL ZICBHET AR F V81T
FA a3y DFENHRTH o7, —F, BlEKH
HRET# Y 2 VBRIERER T W5 &,
DFLIATYHANEFTA TV EHIZEBRBOY B
WL L, BHERZF U BBIZIZFR L ThH -7, F 77,
UDFLIA ORI F VIIEGFALENRT VWS
bbb LT, BEATIIBNTY AL Vi {LT 5
SETHILL 2oz, LA L, B 2 ERIERE TR
WKLo THF A ay EEBRICKILTADT, YYDFLSY
A DORIFVIESTFAALTNBEA, — /T, %
fiEE A+ VX VEBINRTERSTFALL, Pk
L TRALDICHIEA I DIz nwEEZSNS.
WOF LY A o i3ggEEmP o Tmss 2 &
AL L2 0as, REBERFICBWTINET 2 S8k L
. FANNVEY - VERRICE R AL, Ry
FUOBEHEDWIML 20T B-BiBEREIC & 25
MR oMb EZONLE., 20K, YHFL

17

NI | -El ectronic Library Service



Japan soci ety

of Home Economics

HARBEFERES

§4 a3y ORI B-FBERIG O Z ) 12 & &3k,
BIGIZL 2R F Y ORERADRATHL LER D
nas.

1)

5)

6)

7)
8)

9)

10)

11)
12)

13)

14)

18

50 B X &
BEEY, LT, SHELT  RBECIAEXD
Ry FUEOEA () PHIIIBRETHERZM
HMFBL-L XORYF UEOE, KEEE, 20,
235-238 (1969)
H BT . BROBILICRIZTINERO pH OFE,
A, 36, 219-224 (1983)
B EGTF B IMAERE L BoORLLOBES LS
FUREE OBk, KEGE 38, 465-473 (1987)

Vol. 59

15)

16)

17)

18)

19)

W ERT X7 F Y ROMBSHICRIZT pH 0K,

SAEE, 36, 294-298 (1983)

HFRBA | BE - BEABORILLE I F U BLIUR
v F o REEE, BATRE, 39, 733-737 (1992)
Albersheim, P, Neukom, H., and Duel, H.: Splitting of
Pectin Molecules in Neutral Solution, Arch. Biochem.
Biophys., 90, 46-51 (1960)

NREZH, MAE— RZFUVEBIIONWT, E15
I, B, 41, 17-20 (1953)

Hatanaka, C., and Ozawa, J.: Enzymic Degradation of
Pectic Acid, Agric. Biol. Chem., 28, 627-632 (1964)
Matsuura, Y., Matsubara, K., and Fuchigami, M.
Molecular Composition of Onion Pectic Acid, J. Food
Sci., 65, 1160-1163 (2000)

Bartolome, L. G., and Hoff, E. ]J.: Firming of Potatoes
Biochemical Effect of Preheating, J. Agric. Food Chem.,
20, 266-270 (1972)

INEET, #HEETF, RAERE—
b, sAsk, 28, 44-46 (1975)
BEERHEE | 5 A 2 OFMINEIC X SRR
oWnWT L AR TEE, 27, 234-239 (1980)

Fuchigami, M., Tamura, S. and Okuda, H.: Effects of
Cations and Anions on the Softening of Cooked
Japanese Radish Roots and on the Pectic Composition
after Cooking, Nihon Kasei Gakkaishi (J. Home Econ.
Jpn.), 44, 649-654 (1993)

Stanley, D. W., Bourne, M. C,, Stone, A. P, and Wismer,
W. V. Low Temperature Blanching Effect on
Chemistry, Firmness and Structure of Canned Green
Beans and Carrot, J. Food Chem., 60, 327-333 (1995)

HEOBDEEDE

20)

21)

22)

23)

24)

25)

26)

27)

(582)

No. 8 (2008)

BIREE, BAaEZ  AVY 7 ARNPEBREEEE
FERANOHWRIZRITTEEICOWT, EmlEs, 25,
213-218 (1978)

EAAT, BEET  BR=Y VY077 AF -1
WEAHNY T LARMOME, EmIEE, 25, 213-
218 (1978)

Anthon, G. E, Blot, L., and Barrett, D. M.: Improved
Firmness in Calcified Diced Tomatoes by
Temperature Activation of Pectin Methylesterase, J.
Food Sci., 70, 342-347 (2005)

HEGEF  FEOSIVWOEVWI ADRKRILE RS FUE
DAL OBk, KEGE 87, 1029-1038 (1986)
Blumenkrantz, N., and Asboe-Hansen, G: New Method
for Quantitative Determination of Uronic Acids, Anal.
Chem., 54, 484-489 (1973)

Dubois, C., Gills, K. A.,, Hamilton, J. K, Rebers, P. A,
and Smith, F.: Colorimetric Method for Determination
of Sugars and Related Substances, Anal. Chem., 28,
350-356 (1956)

Matsuura, Y. Matsubara, K. Sasaki, A, and
Fuchigami, M. Modified Alcohol Oxidase Method
Used to Determine the Degree of Pectin Meth-
ylesterification, Food Sci. Technol. Res., 10, 157-160
(2004)

BAE—, WhTmE, NMNRETE 4,505 s
IFanayBOFFINNEY - VEERIG, BREMR,
50, 61-65 (1964)

M, DARETH  BRICL RS T VROSHE
(EB63), ~7F EDDEAE-t VO —AAT LT
o< h75 74—, B, 42, 645-650 (1968)
Fuchigami, M.: Relationship between Pectic Composi-
tion and the Softening of the Texture of Japanese
Radish Roots during Cooking. J. Food Sci., 82, 1317-
1321 (1987)

Matsuura, Y., and Hatanaka, C.: Weakly Acidic Pectic
Polysaccharides of Japanese Radish and Cabbage,
Agric. Biol. Chem., 52, 2583-2588 (1988)

WiE BB YIRS EEICEE T A%, W
I ST KRR AL AR E, 7, 1-16 (2000)

Plat, D, Ben-shalom, N, Levi, A, Reid, D, and
Goldschmid, E. E.: Degradation of Pectic Substances in
Carrots by Heat Treatment, J. Agric. Food Chem., 36,
362-365 (1988)

NI | -El ectronic Library Service



