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A WA= 72 33 0.9 0.3
B, ithl#—brr+KazFL 74004 39 33 0.5 0.5
C, RfuAFa—Li 11 22 0.6 0.2
D, BfAFO—L+KI)ZFL T4 VA 50 28 0.7 0.3
E, BiaAFo—iL+RK)ZFL 744 61 50 0.3 0.3
+IT—YLAC (log x 2) -
HEE WPk ns ns
CAEDATE * ns

2O RERL~ T AR
CUUCRLREIZ XD * 1 0. 05 KETHUEAY .

i EBLRETAPBEEE AWML L EZ SN
5, TOMIZOVTREILIIHRIVPLETH L. T,
AR, WL — s O X REHEOfKVY
BEMCBIENATHLI Ldbh 7z,

3) BUBXOEETE

BEIEE, ABLMDCTHO R A D A &
D12~ L7, AT b SR A AT R R A
LD LI ~13Fmbho/z. CAZORETIE, AKRML

MY TEHOWEHINYED -7z, T/, FROHBESAED
AT EAPE LR, AKELr - 72 YW BRATH
MCHREREN SR TH 72 (F4K)

SO LS, RENEBLEREMORAEL D Y.L
MWORWTTHEATED, CAEIZIYIILITRESR
HI Wbl

4) BUEROI7 I/ —IVHEPBEOE

J—IEE
7 xS — VIR S L, RIR O,
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ELABRDATOMI
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DURBED w2
DM W S o 72A,
ESEE AN B H AR =yt
WEEED L RLBTRY) 72—
TGN =N, g a7 s by TorhlEnT ) —
IEWZ ERgL IR Tw S
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FYREIZDH DAL
Vo vk
CHEPLTHAET D
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VRS R f A

BHAD kAT
X, 72/ —VEWEOE
A, ARG AR I BT
PRLTEHERPZ VLG LTHREEZLNS .

R 7/ —

+ T,

eSS NEE S
SHGHRTDH 5

WEHOFMHI AR WL ON LD/ (B5EK)
LR, mm@wwwfm%ww%w
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EOMBTIEENRR STz
CAZEDALIEEY
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B N UYaREDRLATF VAL SR ENEE WS 0%

B4k ARLRBOULEBREOEN] Kmmmﬁwwmh
AE S
R A SO A
Jy ik B A Xt AP xF Bg
A, WHHA—b> 0.12 0.16 0.19 0. 19
B @il —br+R ozFL 7404 0.13 0.13 0. 22 0.17
C. BiaAxFu—IVfi 0.11 0. 08 0.13 0.10
D, BWAFO—IL+RVJTLFL 74 NVA 0.13 0.11 0. 17 0. 14
E. BiagxFa—nN+RNVZLFL 74 NVA 0.13 0.13 0.18 0. 16

+IL—YLVAC (15g x 2)

RN ORE UL AN

FRDTBM (X) 85, 8k (XY) 7. 8%
CAFEATME (Y) 16, 7+ (XZ) 3.2
WHOME (Z) 21. 2+ (YZ) 1.2

Ho KR ABVLBBOUKBEOENC

mwm71/~wﬁmaA”@mm

‘7l/~)l«f@%'¥{ (ug gFW)

YR A B A

il Y A A xR A Xt B
A, A A= 76. 4 54. 4 68. 8 51.6
B. @l A—1tr+RozFL 74 VA 72. 4 70.3 55. 2 65. 3
C. AT T— L4 62.7 60. 0 67.7 69. 2
D, BAAFO—L+FUITFL 744 85. 2 65. 8 67. 4 73.8
E, JaArFa—nL+EYnFL 74 LA 73.9 57.1 69. 2 62. 3

+xT—YLAC (l6g x 2)

BT OFGH F A
W EfL (X) 2.1 (XY) 7.5
CAHKHE (Y) 0.6 (XZ) 2.3
BEOFH (Z) 5.2 (YZ) 2.9

5) #®{EEERV T/ —ILERBOBEF

CAHMUHBORELSLDOT L I —

EXRV 72/ = NEROMKRZNL L, BEEDS
KT/ —V3F mi)‘ﬁl«‘fhﬂ[‘]f) iz 72 7z Hagza

%W@K&M%A
BRELHVHEINTH - 7.
BEVHEAR) T2 ) —VER

T a—
DAL S
TRY) 72— VERED

AW AEENRL, KT/ —
CAZEXDUOLHRWIERD
LA (B2
MIGEOBEIL LK) 7 =/ — L&

NANH L O L
AR

MEet|
(AHBIFREL = - 048"), HWEDHEATZRA

Bl b Ez LN M

H5H (1998) . V) > TOREERA T UL DTHBITF

V7 x ) = VEBALBER AL WD I LD

EY D,

JH 38 A — )
ELTw2, ARBOBMEIRILAF VTR

H%‘;éb@# %mx+W<A%r;h‘Mﬂﬁi
BEEREMU - X200 HRE LD
L.in%W<A%\;U*U7L/—WWH#M5

L

9

&

POEMEZIT R EPEE IR P EZ BN
B, FEHIC O WTIH IR LETH S .

3. 1 %

WAL A F I AR B O LEBED N X 5 RE
NZEOFAARDL, DERRMNITHIT B ERMENT 7 =
S osRENEL, RENEE L OMME K
WLz

BAL X F U AU 72) v O RYE% EHIEDOMS

AT T — VIR RBIAAF T —LOHNICRY =5
Ly 74 VhENEL-TICURTEE, ?%3@:7)%&‘2»
NEZEBHIR SN Lo d, TR EKRENE T
D, BRENHEDRLE L BRARARICE WEE

RIZEDEBWUONG Do 7205 (AKKD, BUHX

’k[:f\‘“(;ﬁjb‘ffﬁlﬁ]'(“%ot. RN LR R A E
LD RO AMBTHRATED, CAZEIZLD IHITH
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BOoE ABUHBOURBROBEVICIZRANR) 72/ - LEROLE

T =MW (ug gFW)

FREHREA O A
Jr RV T CAZK pop:it A X Hi
A, wIMHA— > 84. 0 60. 6 70.0 55.7
B, WM A—F > +FRaxzFrLr740L 82.6 87.7 55. 6 81. 6
C, BfuArFo—ILiy 68. 3 76. 1 59.7 83.7
D, BAFI—NL+RJTFL 74 NLA 94. 7 80. 6 58. 5 85.3
E, BiagAFa—nL+R)TFL 74 VA 86. 8 64. 3 68. 8 62. 3
+T—YLAC (g x2)
SRR O F il
BROFA. (X) 15. 1= (XY) 14. 6%
CAZEA (Y) 0.1 (XzZ) 1.1
WEOME (Z) 2.7 (YZ) 7 6%
100
= 0 OXNBERBIER
% 90 =N S EROEERA
% & = %o - OKAERRAIRR
| o O AERDIIRER
gﬂ 70 o o ©
| O
D 60 o °
N . d
°+_§ 50
40
0.05 01 0.15 0.2 0.25
BEE

B2l S AZRMAHBEORNOIIRHAE) 72 ) =G
mERAEOME MR = - 048

BEENLZIENbhol 7o/ —VIEWEE R, B GEIZIEAOMBM MR R=-048) 2HOh, #©E
WOEN, CAEDOAL, WHEOMBCEABRON - DFEATZRATIEERY) 72 2 — VERBDE L A5
728, KUz —nEaik, BEMERETELS, R BREO LNz LLLoRSE, BERILIZE, WINEY—
LU BRI CTHRCENTH 72, AROFmELED D& REAHODLEHRLEHEOKTELH
MBETIEEIRON a7 WEELRY 72— WEHBIEBBEHTHAI Db,

I U2d9mBEOREXFIVNEN, BREOFER IFL 4K RUCRELE
CRIFT R

i THELS 5 U TIE BL A F OV LB B 0 R A % ] DRMTERZI ) CEWLETH L. AT, ik
EOBOWERIRET L LI L > TRENBE LA AFVIIIZ X 2 RENHEO MM A Z RN T2 &
LRTWIEDPM SR, RIENBED IR, ZHMELT, BAGHTELICHRBL TS 9 i
FHEOEOWAREH VLI EPEE LI -2, DT, BEAF A CARBORFELZTILA F 10— Vi
LaL, (EKkOMAETIE, )y ToRMIZL > TRIEA HUIZEM L7250 RENB LD R4 E, B, 5L
FURBIZ L ZQEAPEARAL T ML ERIZ EML, REMBICOVTHRERZIT /2.

AN H B EHWMEGF I TS (OLoughlin - Ireson,
1977; Drake &, 1988; Meheriuk &, 1990). 7z, 4
WA ORERR R4 51213, WEREORRE

- 10



E oM

MHE LT
N o# o
BHRRDATRBS TR L T0a 7 MM s BARTA

F R G R R B TR L Tw B 2 BifiA 2000
TRICENFNORED BH ONFEEICNEL 72 I
HEW 5 0 CLl AL L, RATPHIAD 5131340 ~ 90 H
BITHO ETEEAF VL ARLA LT -7, K
iy, B WD, BIEXFAVAREIT-7201R
ERPT RIOGRLT.

2) BAEXFIL AN

FEMEORER TS AF v 2 257+ (10kg) AN
2EFEFHNAELOND AT v L AW AAB(KE X 086m
x 1.18m x 0.92m, st - PR EE, &l o iEde e,
AR - EHMER T/ A—%—{F&) ITAEL (5
18)., BAL A F L O % 38g/nd, WIHEFW 2 KER,
ERIREE 15C T AAUMEIT - 72, BAbx F 1 U
W) N LIFRER L C b X F V&R L L7 (B
L AF VB . oML, HAOENIEEICH - 724
ARFETHD., BLAF N S AENIE Pk W%
RV FL % (FX003mm) (v, 8ol 2B L.
INEBREAFO—-VEOAELG (10kg 78, W dlem x
BAT % 48cm X X 25em) AR, #ELTCHET—7
THML, 0CT7HMMRELAHK, 15T 12 8 TTHIRSF
L7z X e LT, CA#EZLORELRFBEORY

FL BV, ZREEBROFRICAN, WEOEE
AT 7.

3) ABRETMERDOIH

CAZANMEE, SINITLIIHFENOERE Y VT
SSERIRERY, AT T T 7R THN L.

BEROY BIbREZRREEZSF A 20< 757 (AL

Ur AYED L ATV S A & B JENRAZIT SRR

4) REREOAE
LR PN REZRUAF O - VERDP S
L. UFOWME &L > 72 HGBENEO R & HER 2

JELIRE L.
Vaorizzazione del Prodotti Agricoli #) \CHGE 75 &~
Vx— (K 1lmm x @S 25mm) #%EEL, FAHOL
A S5ESTmmMETTI Vv —2RASERLEED
AP AZIE L., RRMEE Lo, RYr i T
Wil ZOMILICHETL2MEORERKEBIGE L. 72
BEWi O R EIZEVWERE RLIEVEAOOY & (L
it (27058 CR-300) THIELZ. Ritow ik
B R BESE (77 T8 N1LRY) CcHlbeE L7 F7-
WEICE DRI OEEREE ML L 7.

cm Fi i &l (Penetrometer, Instituto per la

2. BRHLVEE

1) REAFINBHEORBABRFRC _BILRFTE

E

AL oM TYH, BHERIEIZ0TREHTL
TP LIEILAEEAERR ST, 3IF—wn
HaEHIFL Ty GR3IKD. Sk A F IV LAIX & SALRE
KalR2bE, DAL L 50 ORI F L AL
MUX THAEK LD Eh o BN CIIRERREE, W
W CFHT TR 12~ 14% /100gFW/I0L &, 12
AL TV L hada & BRE T
08 ~ 1.0% - 100gFW/10L, 'E‘(/)ﬂiff)l'n'lfﬁf‘li 04 ~ 0.6%
J100gFW/IOL O L Sz Hh -7z, o RIENEIZ L -
THIAREBIZ B 2 BHEWAI & h‘@ﬁ)é\.k%d\
TWw5 .,

TEAERFREZ, FoaETH 0O CRIENBHRIZIE
EAEBEEDN L, RAEAF VUMK E ERARX DRI

(#k). 263-50 B, # J 4 : Unibeads 1s60/80mesh, 0.4cm bADVRD LN o7 (3K, 15CRIBIR I
X 100cm) ZMOTHE L. £/ TF L > # AWK KA A FVRIXT A T b ZRALRFRE L L
ERALAFVIRIFRE N A7 0 b7 7T (B (R, AL, AT VB CRISLK X ) b O
GC-17A %, % 7 4GS - Q. 053mm x 30m) Tl L7z . BL7- WELRE FHO ML BRI RS L R
BT FREROREOPRE L A ALI

i T STy BRI < AKH W

" 13 9A8H 88 H 12716 H BIH A2 355 7

Hiria 12 9H &I 88 |1 12 H6 1 NP -y

DHB 10 10 A 311 300 ILASH TR A ZREY

R - 3 WHIII 1511 1H 241 HRIEY A ZRB

R 6 10 H 16 11 50 11 12560 HHERY AR

FU v X 12 10)j27 0 300 1127 | HRIELY A RBY

ER 6 10 A 27 11 46 H 12 A 1311 FHRED A SRB

Cxnme— - 13 10} 27 H 460 12113 H HRIE D A ZRERS

'&u 13 1L A6 431 C12H 1811 FHREY A Ry

g f}'l\ﬂuk%»% ok o AR P g v v —
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Tlhdb e, o, B Ao—"BXUF) ¥y 2 WOHNDLZENHOLNTWAD, HExF N A RUH
MRS, R — TR LE» -7 B AF W&o To 2 F L VBl S h s b s 3, =
CAZRMIXEMUTX OS5 b K& olzoik, * F A BHHNE I L2 &, RO F L VREE -
V¥ A BIT AL ThHY, " 2u—" QU # Tk BAL b KME OIS SRR oo b2 5
DIENTH 7. BAL A F L AP L AR oM EL, L /a
INS DO RIE, WAL A FL A BB B T MR L 20 IS TH 2 WM h 2 L 52 ob .
PEASMFIIC E > CTRAEDZZEZRL TS, T2 BL 3) RENBERERRERERBEOZE(L
AF N AABNBIZE T, R LB AP 2 ORI O W X B Bl T, TR O T
MEEN7-A, BRI EALEBEIN 722 & BTN RAREUT 5L TH 0%,  # BLU dok
Mo, BAEAF L CAMBUAIX T, WO & TIE 80% UL Lok THuN 3L, Zo oy M MiCldil
L TR i b 2w e 2s s s e LMo LaL, “# BLXO Shda’ Tid, Ml
2) RALAFIADIBEOEBRIFLVRE MXCH RITNEE ﬁﬁtAkA%@WWfﬁwbh@
A LT XTOMT, LA F L ABUMXD T, ISR AF LS AAEREIZ L S THRALL %>
IF L BRI I X DS > 7 G A, SRR wvu%wt%i%ﬂt.ﬁmx%w<kﬁuﬂ-
TW5 <‘:.J:l:'i’il’l‘)lv‘lz‘/’Ifh}‘c‘fﬁ%’ﬂ}‘otwci & RHOOFLEOMERNATLZIEE2IINWE LT, Hi
ML THY. Hoh kMR- TIRIEEA EHIEE kwwmm (ATl L7222 A 8K, sl
Nh o7, Fi-ﬂ:x%)l&/unisﬂf'lilxﬁtﬁ!'.[:’mlﬂilxv)/".‘&ﬁ*‘ WAL A F L CAZEIK TR, L (W5 X) &b (9
WK E D o7zDlE, B Aa—"" D203 Th-7:. fﬁ) MM FH IR TIRL, S L Hhhh Tl
DI EOEBNOWTWIE Y 5S4~ 75y 7 RIT afifi () AEuc L Rosniz i TRAL
HhH, ZFLIIE-TrI4= 757 v 7O AF & AERPNIK, MLPRIK & & 12 a fHA o 4 i
T T S e
o . ool o
3 b
PR s N ﬁ
o 1 s 9z o s & & s . e e,
# Hhvta DhB
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KON ) raEos b A F L L AMBKIZE

= 0.025
S

& 002
o

E 0015 !
B 001
114

A

Y 0.005
=

H 0

B4R HHRERWAFO—-LHNOZF L VRIS

BEREK N L &@?me%w<kk D

% RN B IFF

[ Wof:
[ AFR

H: A 12—
50

IHAIET RAL A F 0 L AKDH

A AT il L H
ol AR o e
T 83. 1 8.1  -2.93
YA Hh i 79.6 77. 8% 0
OND 83. 4 81. 6 -2, 49
It - 83.0 82,5 -2.75
e L 80. 5 81.5 -2.33
FY xR 73.1 72.0 - 0. 82
Ak 80. 1 81. 4 -2.91
A — 81.9 81. 8 -3.97
L 714 62. 6%  —1.54
Py B 8.9 824  -3.02
A Hhia 80, 2 79. 2 0. 70
Sy 81.0 83.0 - 1. 80
Wy - 82,3 81. 5 - 2. 66
e 80. 7 81. 1 -3.00
FY Y r A 77.5 76. 2 - 1.00
I bk 30. 3 81.4 -3.32
AT — 82. 8 82.3 -3.70
L 76.5 76. 4 ~1.43
* k%1 5% L] %A#fﬂ R AR (S o N S S QR S

RTmuwoni, EES5#HELTwIZE 2R LTw
LA Tl a A EIX, MELERX & L ICh 5 2 DiE R
Ao H VI 2R LT D, EOMD TR
L AF N CARMERX & MUK OBIZIZE A EEDH
SNhd sz T SFENTIRORGHII L AMET, L,
a, bIZEHETomhlshidy, Ehudnoiko
GFEREZ ML T b e £ o,
INOOHEENS, WEMITIZOaEIRRN 4

KRBT L, ZORER u\ﬁx%&o>l',:m\%£w“m:%
ERVBAILERLTYD., SOOI T,

13

a fil b i
CAH T M AT
-3.55  17.2 18.0
0. 95% 19.0 18.2
-3.33 15.7 18.7
~3.00 16. 7 16.5
-3.01 19.7 20.9
~0. 82 19. 8 19. 6
-3.21 20.3 18.0
-1.13 21.4 2.1
0. 96% 5.8 231
-2.89 156 171
-0.13 16. 1 14. 6
-3.03 18. 4 16.5
-2 81 15.5 16. 3
-3 12 21 6 22,0
~0.72 19.7 18.9
-3.43 18. 8 17.0
~3.86 21.9 22.6
-1.74 23.7 21.0
(tHie) 9.
CHUCAEAL A F N AL T,

BELRTVMETH S

IS ORIEE, AT
AFN L ARRIMIZ L R ATOL{LE AR
&%%Mﬁ?ébthiof.MQM-&ﬂcg

TRRLTWD.

JIL
Mn\

55,

BRI OB, MK, B R A FL S AR
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Eibhiz.

WENBEN

’;é%@@&%@#%

ZDJ)iEX BAEAFLVARNED
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P

i

e $EE (Brix) MERE (%) g (Lbs)
ol A X i A g A
I 12. 8 12.5 0.43 0.48 7.5 63
Hhia 13.0 12. 8 0. 54 0. 42 9.6 8.0
OB 14.8 14.3 0.19 0.22 9.1 9.1
5 12.1 12.8 0.19 0.25 10.9 13.1
B L 12.5 12.5 0. 42 0. 41 10.9 11. 4
F) xR 15.5 15. 0 0.26 0.29 1.5 12.3
L 15. 2 15.1 0.21 0.23 11. 4 11.0
AW — 12.9 13.0 0. 34 0.37 1.9 1.5
»HU 14. 4 14.1 0.31 0.33 13. 4 14. 3
FIEX & BAL XA FIVBKAIZ B 248N () BTXToMahbeTthl

EEMHX OB EGED O N R (9K, AN
DL AZRATREH O = 27 VY O J7d Tt
L7356, B, REZ®AREBIBWTE, 15 M
VS AETH L, RERNBEZEEALRELE
W EH S L L, AZRAEEGIZRINE
BURBEA ML L 723 I ic 2w Tk, ST HOMNBLET
Hb.

BAL A F U L AR L D2 RENBEOR AT DN
T, AEBORIUZEHHRBIIBVWIYS, CAHK
MR TR TSP SN 5 BILRKZEOWIMI L »
T, HEHNO BALRFRED LS, & 8
LRFN L - TRENEESRET L il BN
Tw% (Hulme, 1965; Monning, 1983). L& L, AE®D
Wikl BALAF KT L RISEO MR A S, TR
LB AT T 2 WUBVED S 213 R % 2 A5 Y,
G, MAIZOWTRAT ILESH LI L ERL T
5.

Y
JRERET R O E

DY TREIZREAFVARMMEITS ZEIZE -
T, REBEREESL T LENEESBI LI ENHE. R
ENBEE, WP G B FER S - T,
EEDFEAERERERIIEND LI EFNMONT VS,
LH»L, BAEAFVAHEICE D RENHEEREOER
Mz oW T oML IRP R v, EESE, AL 2RI
AFNVLAERE L BOUEBEO RO SEENWTIZRIT
THEERGL-LEZA, BRAEOGVWRILAF O -
ERCAXCTRENBEDBEDNS -7z (BN - 64,
2000, M) “AL BT REAFVARITL S RY

3. 1 B
BWAANL AL TV 9MNHIZO>WT, BiExF 1L

CAKBOWELRRIWAF O — A HALEEO
WENEEOR/EE, U, =L /K, REMEII
DOWTHTZET -7 AL E0MHTL, RBEE
2O CHFIM RS CHEFNMP DI E A LR
5T, (3T EOMAEMEIFL Cwiz, B RKIRIE
X, EOMBETH O CHEFUIMIIIE E A 8 %<,
AL AF L AR L EUHK OBIZD EXEDH Ok
Motz ICHRBMBNIMZIZRL A F L AKX T
MM CH BILRFBRIEIEI ML, B{EAFAMLAE
XTIEIRAX L) b ST L. L3
TOWRMT, BAEAFLLAKREOTF L VR IR mAL
MIX XD A7z, BERNV TEIOEELRHKL LY,
ARABTCE, ZOESVIPHAEDOE SV E R TIHE
ERVMLIEERLTVWS, ARFOTIE, AL
HEAL A FU L AKMMIZ X T, REABEII/AL
RTWWTHLEEZ SR

JOO@E S0 OREXAFIDEBICLDIRERELERDOFEE EFRICRIEF

WBEOEMT 1K E LMo —RE LT, HiLxF
N DB RPN A S TS 5 2 EAREE ZER T
AT T RAL A F VLB D528 % WA BT A & KRS
TH5ILZHMEL T, REEOI BB AR X F 1
CAABITE AU ENMEDTRRA L, RE RN ELHBIK
CRITTRE G L7z

1. MHBLVHE
1) RAEXAFICAXSLIUVLEBRORISG X
AR A TRBS TRE L Tu s B 5L & 2000

14 —



o WU v TREOSLAF L LA KL

FELHSTTIZHHEL, W (07C) L7z SeBmoZ
NZENIOH, 200, 300, 4011, 50 H{BIZR%%E 75
AF v r7ar7+ (10 kg#) AR T EFHNFEM 1O o
DAT v LV ARSAZEM (KEX 086 m x 118 m x 092
m. 5 - PECRE, SHE o R, AR - ¢
N~ 7 A= =1 &) CIEL R 1d), 81k
FNOHEE % 38 g/nd, WLHRRFH 2 HEIE, ALBRILIE 15°C
TLARUEE T 72 0%, B A F VLHEER ()
INOZE& % L IEME LT, SHbx F & krd: L7z (5L
AF VR SHIEEIINEEIS - 7o AR KL TH 5.
WAL A F VB #I, REZBUAFO—LE (10 kg
W4l cm xMAFE 48 em x X 25 cm, KUY T 1
L (003 mm) OB THIL, BUF AN B ER)
K108 2 AKX EixiTe, HBKELTCAELL
DX % FET72. BEEFABOT T 0OCTI0 U MG EE,
15CT7 [TMRFFL:.

2) BEAOER ﬁma;v%iW%*®ME

CAZUMBIEI ~4 0T LI, WERARNOBHE
KO TR bREREEF Az 57 (1. (FR),
263-50 %I, # 5 4 : Unibeads 1s 60/80mesh. 0. cm X
100 cm) ZHTHbE L7, F/2, = F Vo HAREE
BAL XA F Vik{frEa A A7 aw 757 (B (38, GC
—17A® A5 24 :GS-Q, 053 mm x 30 m) THIEL .
PRI BITABEDRB/ERN ML 2% Bk
WA SR PTRA & BSOS TR A o0 R 2 R 2 £
i (37078, CR-300%) Tillazl /.

3) REOHEBESLSCHHEBOAE

Yoke 2o 5 Rl 2T TO RN E BT ICHIN 92 2
Wi DRIl Y=Y 2RTELRHT 2T
WorE S R Uz AR S & O Mo i L

TR RF AN L 2%, -20TICRELE. W
P& 80% T ¥ J — VT 15 /M BRi . MEREL ., Bl
L CHM 2 0 72, il & sz i, AWK TR
L7z, 2@ ~#%wT, HPLC (HAME87-UV)
715 2 LiChrospher 100 RP-18 (250 < 10 mm) ; # 5
LREE. S BB, 1O WM, 10 me ‘min) T
R % 58T L7

4) MELEEDRIE

FRLo 7 b — b ] A b S O bR AL E & I S 0
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g/ 100me 7 TR L) B L, FhFERE 05 ml. 0.2
me, 10 mé3~2 200 mé® ff 75 ATIPY, WEHN AT
yaukN AR ell i L%, 100me & KE Iz
ML Y - LVEE- B - uF AR L7 KIS

COHRWAS M4 meD 02 M Y U IERREERA A,
WL/, 49 e s BB IMEL, 2 100ul @
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MBS THED RENGE DR R L L IR R
10 H2 5 40 1A o L AT IR e 10 A0 fr 5 ~
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ALK X o T a2 BB ERE S MEATIIH X
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b .
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RN ESEEE (7 ~8%) IZh-aTWaIZhhhb
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L& Ny aYEoS b A F L AKIZED

TEALRHERTE LTy REDOIUHE R o BN
WTEBAEAF VAL B RENEEDR DD 74 <
LHEDHNLDHD Wﬂﬁ>1%® NGS5 (1994) 1%
]| R R R a1} S DR NA .7 R T s
JaAF T — VRLC %mLtﬂ“«M,TuMW%@mﬁ
mwmvoni SERAE A F L A AL X B BSR4
WA E, K 5L THUrEBIMA7T011 T
i“%#% 2%, 10 HIZ% 2 &A% R0, 150 HTW

BEAERELZVWIEAHRGE LTS, LarLl, A%
Bd 50 H I E Tolr Bz 0T, oMz TiEm
ST AV,

LAk AF L iE AT SH RBELERLEAITH D
7B EREL T ST w7 ﬁ?,ﬁL(foZax_tz')‘b
BAE A F 0 AL D a7 HUKKREEDLE
TR ESFE RN, Fok Mmmqwlﬂﬂﬂw
EMEEI WL £ 5N

IF U PR, AT RO ATIE L

ot QAN

hhHlZL7

Do TE o 7zdy, JHIEHIES (1994 535 - 7o
el bk timz R L7z, HIESE itk —%3
4L z]eTl MZ“C)K—{' WAis b FL DR

ARBEIZBVT, {AZER
QIR TH M T D -
AL SRR IEA = F L~
2 H M, Drake & (1988) @ik

AHIINT 5 & wREEL 72
wu\lfb/mﬁﬂmﬁﬂ
miE, AP O e
O EMHFEL-E &
RkE—HL T2

o A RN

. Cheverry & (1983) #7%,

tl%»zﬁ HREDHBRIZDONT
) 2 IT20% 0 R LR

F10E WE LWT"‘JH O)I?E’Eﬁliﬂlﬁm ‘«‘J’(r?nl}‘l 2Rk

PNRIENIH 9 B

HBECTHML 2858, ACCHEOBINE ACC 1L

BT ORI Z@RL L Twa, Lo L, sty
ITTEBEN U LI, S bR ED, —F L YRR

TP H 2 THEL, HITIGET AL I HYL H D

(Kubo %, 1989. 1990. :Mathooko ¥, 1995), &5 /(L
BeAEOEINIEBHECTAM i H 2w,
Y12 48T, WM THEDORIENBEOR X1 S

& 10 NS 40 TR R o RLREC L 50 ~ 90% O H]
A““W#&bﬂfﬁ‘bOW W OWLITIE 10% &
IR dE g 2 2 ) HURENRE O R 2 A TR oo #)
Lwﬁ@m&mf'f%.mnifmwﬁxuﬂféﬂ
G320 B R O S ARFIRCT, 20% 1 TH -
7275, 50 HIMHFR R DM TIE 1 % &I liZ R L 7-.
FaRmio s ($13 4 ovwTHdLiE

CAZMMIX D RLATICRIATE, LS b 1LK<

W

a i AED Sz, T ehs, Fubfhii
DRBIWNEACC, AleAnm <, WEORED M C

Z OB 10 H NI & 20 H B Ry
WA THIE M TH D, 50 HREDE I L3k
AEENRWSR R -7 o2 S, 0CT5 ML
FEO U 2R L A F LV CAEEITHI 2 EI2E - T,
WAL A F N ABIC LB RHENEEL TELIZT V5L
FTLIENTELEEZOLONL, Ihid, eI E
A EERITOWEREIMMIC b7/l (14 £)
UL DIEYEYE, D TIR/EAEVE O K2 BB L,
BAE A F VK L CTRZYEDPIR P LT B 2 29 E 2 5
NLHD. KEBRTENSPIZITELR P72,

ZRLTWS,

S5 e 1) 1Y 0: (% ) CO:2 (%)
- - CAK ) o KA - eoniae N
10 1 20. 15 20. 22 6. 02 5. 52
20 14 20. 12 20. 09 7.32 7. 13
30 11 19. 83 19. 89 10. 75 7.59
10 1 19. 87 19. 91 9. 36 7.92
S0 2015 o031 B A 592
BRI ¢ 3k ns
( AL ns o s S
COCMCE S LD ns AN L, w0001 ARTHE D Y.
11K KLP{’ JREOUF I A o) s b“'(r#l)‘ll%b/blu\PftX‘f‘lbzﬁ
R TFL > (ugl) SAL X F L (ug/D) o
o o S AKE xR A% oA -
10 11 8 18 2, 769 0
20 H 12 69 1, 343 0
30 11 22 32 2. 163 0
40 30 108 4, 864 0
5000100 121 B 314 0
AN ns ns
L AER - ons o - - % - - -
COUEAMREEIZ LD ns AR L. 0,01 KIETHEED Y
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P2OLMEERIC L DL ns ARG, %1 0. 05 RETHIULEAD.

18

ns

Y R 01 1 B LONBEREE(%) LR ¢ (%)
S RA B FO) AR Fopid
10 11 90 0 26 0
20 H 50 0 8 0
30 B 80 0 34 0
40 A 50 0 22 0
sopm 10 0 1 0
i A 1 Hil ns ns
A ZUH * *
L0 DL T2 L~ 100 1 iR - -
VEOUUEEEICE D ns  AAEALRL, 0.0 KETHEADD.
13K BN R 2 F 0 A BRSO RR A~ RE
g1 CAKD O A ke R A
A4 e L a B L a b
10 11 £9 50. 3¢ 2. 0a 14. 4c 78. 1a - 3.5b 21.1
mL 65.2ab  —3.3c 25. 0a 77. 4a -3, 1b 21. 8
20 H 49 6L.8bc  —0.4abc 23. 3ab 77.1a -2, 7ab 22.4
mL 67.7ab -2 4bc 23. 6ab 78. 3a - 2. 8ab 23.3
30 O ) 64.9ab - 0. dabc 18. 6be 66. 9b - 0. 8a 19.7
mL 70.9ab - 3. 5c 24, Oab 79. 2a -3, 4b 21. 4
40 11 40 62. 6bc 1. 0ab 23. 1ab 76. 4a ~1.7ab 24,0
;L 71. 4ab - 1. babe 25. 8a 76. 5a -1. 4ab 23.7
50 H 419 78. 9a -3.3¢ 24. Tab 80. 0a -3.2b 23.0
#HL 78. 3a -2.5bc 25. 7a 79. 5a -2 9ab 22.9
Ak s ok ok *o ok ns
“Tukey P% EILIIZE D, ns: HEEL L, B2 UTHEIC #1001 KETHELDD.
14 £ R OWEEE &GOS BU D A RRER R
SR 1 W I Aoy i a7 g
(g/100ml) (%) (%) (%)
CAK MM CAK HM CAE AR CAKE AR
10 H 0.38 0. 37 99. 7 99,7 0.23 0.31 0. 06 0. 07
20 H 0.36 0. 34 99. 1 99. 6 0.72  0.35 0.16 0. 08
30 H 0. 36 0.37 98.9 98. 7 0. 98 1.2 0.15 0.03
40 11 0.33 0.31 99. 2 99. 2 0.8 0. 68 0.1 0.1
50 F1 0.33 0.33 9.8 98.9 1.1 0.9 0. 05 0. 08
Y i B [ 7 * * * ns
S AZEILAY ns ns ns
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9515 48 HrmlUIM. WA R, 35 J OV C AT I & IRALiE

Wy B  AFum-n
A f
wie L
200 1. 02 1.
30 H 1.21 1.
40 11 0.99 L.
a0 [ 1.10 1

3./ =E

NEHESAERETTONRBMOILTAREAF LA
BICLDRENYEONE, WERBRNEIHBIIM
BT RELERT L. CAZEBORELMR TIFICE N

T MRREIE, CAZLMEX L B Mz LA
W DN o 72h, KN OREIZX - TEWS

L. 30 H RO & 40 H B R R TIOEIn T - 72,
¥ ELIRFREEISE EEBEORETL AR
DARTHLENFRON o7 TF L VRIECL, |y
WM ORBESAZDHEMTHEL AW eh o7z B
LNEE ORI & RIEWT b o B i s o mitt TR %
EL AW HETOLABLARTHE, 2001EDL<
AERRNT, 20%0 LTHho7zhs, WHE#ZS0 HOL A

\Y

WAL R ETIE, wWiElUikezUweE LT
BALAF L TOLARUBA;IT DR TVE, BLAF L
TRAARLATLE, ‘LU OREIHELEDLAHK
BEESRAET B EHH D, RL X F LT AKEEE
DR 1930 TS S EE < oS (Phillips - Monro,
1936) 23% - T, WikkEs (Meheriuk %, 1990) %44
P#EA (Drake &, 1988) L ORFRIZOVTRANSRT
WA, RS, BRENBLENRS S WSS &N
BHGAEL. W EIIBOTENRINEE 25 TwD .

SUEAFVIZE D C AAEBEORANINE LTk, <
AR, WEPORAET DL THILR EOBRIEIEIH
AN THL G5 I EICWAEYrH S E LY U -
HIE, 1991) 55, Ly L, ZalEniid, WL AF
NTOH L AREBEED O TR 2 BN S @753
HIVALNGR .

KETIE, BERIAL AL IO T, AXMR
MEEDO L A F L ORBIER A RIS O BRI E
N A OFREIIMETTE 2, TWE X OARENH
Wi SHR L7

3 1]
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e

.21
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L12

CBGERLRIAT X 0 T R S b 1T 0. 05 AT AT D

) O8E AL ORERBELARKRISEICRIFTRIEX FIL0E

he— 1t
COCAE am
50 L2 o
0. 96 1. 16
1.33 124
1. 02 1. 05
1. 44 .57

ZUANCTIZ L % IO EER R U2, B o BEidly
HWHEALEL BB 2L, ) Y TBOBAEETH -
7o ABEEH T Y v IO BRI SO L R
IR Z51EEWY, 722 VRO 72,
I BROHAES 20 HEE R, 30 Hir T2 h 2
OFBEITIE L CEVBAR Sz Wl a T
R A — b v TUPEE L 7 R THUB LG 255w )
Th-o7 F72, BFEMEMNCES &, 10 HREEE 50
MR TECHEINTH 72, ML EoEE. 0°CT50 H
U ERr Lo R BICHAAF VAT I XL -
T, RALAF L AKIZ I D RENBLEZ L P RLT
BIENTEDTREUVHLEEZOND .

B8

F/EH

1. MEBLOHE

1) REABEOREEBRICRIETRIEA FILRIE
REDE

(D RALAF VDL AZRRiLE < AKREEOM
)ik

PRI O A TRERE TR S AU % 2000
FUNHHIZWEL, 0CTHMRL 2 WMBE 65
H#WZH725 2000 F 1 A 91112, WAL X FOLRLmiie &
LT 38, 48, 58g/ m®d 3R % T, 15C T 2 Wy g

L7, BAEAF AV UBRIE S HINHORERE 2 8% L
U7z, ALBEfE, 75 % TRERIOA L T, Bibx F 1 2R
L7z WGP T RO R ERITLE 003mm O R =

FL AR ANTEML, B 4lem x AT & 48cm X &4
S 25cm DFEPAF T — i (V) X TRED 10kg iEDOR
) AT LA, X E LT, BfExFLVLA
ANME L WRELNFOBEAF IR L X %25
72, HKED LYY 10 8432 AN TREREGI &t
THHO0CTITI0HM, 15CIZ7 DR L 7.

(2) FHENOZELEHE L RIERBEOW L

R AF LTS ARLAE, 3~4HITEIZ, HHLA
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RMAFI—=NVORYTFL AENDPOH A EIEYET
LT, MRMEE bk ERIEETA70R b7
7 (M7 (BR), 263-50 %4, /15 A4 : Unibeads 1s. 0.4em
x 100cm) T L7z /20 WERCERY - L LI
MOAARRML T, =F L v HFABIEE WAL AF LK
{fid & Arza< by g7 (M5l (BR), GC-17A M,
#55:GS-Q. 053mm % 30m) Tl LA YRk
IS A1 2 YL RS 00 RERE 2 HLLON TR & YL Ia i & L2 o
T T AL 725, Z0E YUaN L o 38/ ik
(%) &L THMLZ, 2502 POV RARR R
BRNEE G (707 Bk CR-300 %) Tl L,
N Z =LA EAOEsNEEW D), afti (Bdtiows
W E ARG, BEX O b (Ao 2l
ARG) TLL7:

130 LB AF VLR o) BRI & 08 L ol
WL D JRBFAL D 2 2B W THIL 2 00ER 2 em
DOMIAZER U CTRABZ RIS 272 5%10, RAOME
W L7z RAOMIEE, BEME (Penetrometer,
FACCHINI CoLtd. FT-327 . Ttaly)
Hmm. &2 2mmOMNE77 v Py —2%4 1 T,
RAFHIZREZ6mMm EFTT 7 v Vv —%2& Wi L7110
e NP 2 SR MIE & LTl Lz, 72, eIy
R 2 TR 2 RIL TG L, Y v TS
LT

2) BRENBEOREEFRS JUEHEBEARICRIE

TR FILNBEOBROSE

(1 BAE X F L ALPEs X OB oo (4% )71k

2001 11 )] 6 VIS i i je i & bR IZILE L, 0°C
TR U2 B2 iR U2 11 )] 26 1Rl ja &
PBEIZR D TF L B AF O = LRI AR THNY
L7z, SO I at s 7 —200 (17,
AL FLENIZIY Y ITRILAF L 201 g/ nf %0
A L7 (SR X F VLR 1) . H2 % bl B oo 73 8
WEM L, SMEXF L EEALLVIXE ST (LA
FOUBMAMEHII) . 35, Ml 2RoOMILod b
TGAF w7 AT FIIBLA TN AKRMNE L
Wk aw AN K& 7z (Bfb A+ M) . 2
NOIHKOREZ I5CTI0 T L7 L 722%
RN AR & WEOTEIRM %, IO Ji kR & il Kk
D NETHLE L.

(20 fTEEBOGED X Lo

B O YR S B W A IR L T,k
WMETHR L2, —20CITMAE L. SRl 20g %
0% T ¥ ) — T 15 7 MBI L 72, A,
ME2RAL, BICWE L Th S ZAKRTHBL A
Beme s i, HPLC (O AL (B, 876-UV L 5
2y, LiChrospher 100 RP —18(250 X 10mm). # F Al :
. BEM: H20. WM 1.0m¢ /min) THHi L7,

O T £ 4

2. BRBLIUVEER
1) REENEEOREELMRICREFITEEXFICA
RUIBRE DR

AT W22 W L A v, wilh A BIT 2 Mk
WG LB EE L7 T hbh, 7 AU AN AR
VI TEARg . A FFINT AR L TTE 21~
Glg/'m, AT T AY ARy >3 TiE56g/ nd, 1A
MiF=a2—YS Y N o ITE2dg My, MHiZko
TIHRERW L 5 THAEDT, FRLOWRIE4E £1E L T38
~508g TUMAE {572 BL A F 0 T AZRLME, K
VIF L RN TR EEEE, 0 CThREIE &
AEBIMU Zedro 7285, FoH15CTHMT 5 & 5L
7o ZORIT 48g i BLIX & 58g mIMLAIIX A3 e ) &4
o ROT 38g mMIXTH D, WHIX D 0 g/ mALHX
A b o 70 B 101D, 2 o5 IT AL A F L AL
I2& 5 TR L8, ML 2o B L A F L o i
A A8/ M F TIHITT AT NAZ L 2L TwD. Fhl
FORIEIZ R b e JRALRERIES LY L vwoid, Y
JEONFWAIIR S D T L BRIl Twd E £ oND .

17 IO ER THZBF 2R 5L Y RNOBE
BT MARIE I N TR SN -7 (B 1658,
IF L BIELMBTH 72 17 1O MK T #I2B
VT, BHEAF ARG L T b L nEfi b2
. WK (0 g mitBX) & 38g mALH X THIH X h
Ry 7R A8z mALIMNX & 58g miALMNIX T 019 ~
022% O BAL A F A2 3z (6516 &), Yoz Bir
LA, WX E 58z X T Lo e
A% 38g/ LB C 10 M2 D 3 UL 18g niLIX T 6
BrE/b L7z (5516 49) .

WV RAO Iz wTE e LTE L2 S
BNy =LA 60 LLF (AT Lo 5 0was,
AR D @AM E e S A RN &R,
YR O D3I IRTE O Yo Sz 8 38g/ i MLPLIX G 10 Hirrod
5% A48/ niL X & 58g/ mi ML BLIX T FN 3 g o
Gl BT, AT BT o7 (17 20) .

W ORI X OF P oIS & i C B I Id S (L £
VORI L IR Shukd - 72 (18 42).
RlBIIBIT /L L RIS T RAEDEA O
&, SAE A F AR T B BB VED AR K o T
LIERRBLTVD, Thbh, Voraeriilo
PORRIE, FuAvs Lo b e RIS EL - R
AECIBIE R IZEVAH L2 e S RTED (F
I« BN, 1982), RIADR/LIZIN SO A LT
WA I ENRD AL,
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s AF LR
e b —-o—0g /m°
3 ——38g /m°
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Vo4
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I
2 -
0 2 4 6 8 10 12 t4 16
O°CO TR 15°C D B ek RS
LAFEANIBHE A%

IO BAL A F VR EOWIHT Do TR Rk

LAk

©0°CTIOH Ik 2,

15C T 7 1IN HiR

016 & MUERE K TS BUT BRI AT T — LN O ZE SR

UL 0. CO. C.H,
(%) (%) (9%)
C 0g o022 6. 31 0. 01
38 g 2. 1 7.52 0. 01
18 o 19, 94 9.17 0.01
58 o 19. 87 9.3 0
A ns * ns

LOCT 10 HIIGRER. 15C T 7 11 RIR .

CHsBr PN S E

o, R
(%)
0. 00 0
0. 00 |
0. 22 9
0.19 0
*777” *

SOPWOCNTIZE D, ns AR L, 20005 KETAESEHD.

17 & RAL A F LSRR OO RIZ T

RN L
AR
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0
0

JLpslZr v YA

BB YA

BB L afii’ b i L fit

g - 67.4  -32 2.7 765
38g 61.8 ~2.8 935 77.5
18¢ 68.5 —2.1 20. 0 72.3
58¢ 67.0 ~3.8 235 79.2

A B s ns ‘ns ns

LR 5oL NS,
YEEO ST E R A,

CHARO S E B R AR

VOBORATCE D ns AT L, %0005 KETALEH Y.
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a fifi
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18 % BEMEICITT
LB 1 i Wi R L i3 60
(Lbs) (Brix) (%) BUF o8
0g 12.1 13.8 0. 26 1
38 1.9 14.7 0.33 5
18 13.1 14.2 0. 31 3
58¢ 13.6 12.5 0. 27 3
HEM ns ns ns ns
LB E D, ns AEAELR L, %1005 KT ESEDD.

2) RERBEOREELFRS ICHREBEEARICKRIT
TR FINBEOBRRDEE

BAL A F VT AZRLEE wiholUMXE 15T
T0 1T L 72 & & % 75 B N 18 1 1 w3
HHUZEAET Lo/ (111K, i FRR
AW B A F VML E I Tl L A AL &
Mo 7o, BE A F AL X TR S B o
72

RENBE LA F LV LAEHIX ORI TREL
FELHRROMICOWTHEELTRSE, N ¥ —L
flid3 & O b A5 A F 0 ML PR P IX R0 5Lk X 5 L I
PR BUIX AT S 202K, aflidsmidr o7, 2
DOEHAL, WETBWTMHDL S L F O L, By
M, BWEIEATHLIEEZRLTWS (19 %) .

W L AL 2 VLR X A8 SAE & O s A
X & AL X T LR BOX A AT R
o, AIBEEO S B, U I E S L 2 FOL LA ]
KA, B L X F VMBI &, RAk A L LB R
PR TH T 7oA, 7o v any
AL MK TAEP WS oz (5520 £) .

AEBCIIHH L7 8L A F LB H I L b S
FTAMBICRENIBEL, BEORELE»-7/. Th
AT O FERTIAL X 50 { AZILPLHE 1IN O %
o7z LA RAITHRIMIEEL L EZ SN,
SUL A L C AW O A AN 2 O 7 /1 w8 LS
AR ZEEZRLTWS. RALAF VO RELACLE
AL TIHZD FR2 R A F U DRAEL T LD T,
CAZBBBEORFIIBOTYH, WRIEOH 28I ft
BT ALEPHLIEERLTVD .

BAL A F VBB O H AR OB T W2 2 5,
BUEHOFEETHAREHRTL LR FREOW S h 7% 1
HrEdoh, EHOREEIAERTEL, FABEIR
AEBTORBAD ORI,

BALAF VAR L B2 RN EL RO BRI
WITHING S (1994) 12, BAEAF A AREBIIREZE
MARIMITRELZE S RANZ VI L, HRNO_E
LRFEBENEHL LD L, ZOHRGIINERS Y — %

T4 LB ANDE TR EPWALEL IR, BANE
EAERA LBV LS, B X F LI X B RN
I, 0 LR IC X A4 (Hulme, 1956; Monning,
1983) L HIMOBMTRI B EHEL TS, EESY
PHEX NS 51 DL X F VLB O UERESD
HOAP MBI T T e S L, wWHE O OR
WAF O — L HBE WK TRENBLEOR LIS
CLEAMRAL (). MFIORETIZ TR LR
AL 6.31 % ~ 1605 934% Th - 724, Ao Bk £
WAL X T 14.77% & SF Sz R L, ARic
MENW S LAL, MRAEH X ClEmER:
12631% & 625% & 6 % TR GRIEIZZ»Twa
B Db OTHRENE/LELEWI ES, Wbl
FEAb e BT & 0d, o

MO HER T, AL A F IV RIZ X » CTHERN R
WARBRIEADS 15 U722, MR IR ISP X Y C At
SNhdoll Ehn, WWWILEE L THBRBI LI
TOAWENP 420D, L L, WSO CIlib
T X B RBERL SN o 7. FITA
KBTI, BRSO - VRIIEE R A SV 2EAL
WHREITHTIERHEE L. FosE, SexFri
BX TN OER LD v (BRI HEOPRL A S
N, [iBEEEAEEIK ML Eh s, PR E
L CHBEEBARN SN0 RE 234 2 &z, 7 RREAL
WOBHTIX) v TEHEOWLF LB ETH -7 (520
%), AEBRTIRY Y IROBGAEROBE L )RR H
oM S Tid kv, 72, ABEOFTaN
ZBONDLHERMML 7. SOERE»S, BiLAF
AR T C AMBRIZE T, a7 B A A A,
FT NI B O T VES~OCHEHIEN R T
L7znfeMd & 2 shie .

VAL A F VI3 — R SH B R ER TH Y,
TRBKFEREISHELF--METHLILH S,
RINTEHRAEAF VL AKITE D an 7 BRKEREED
Bz 2 A 2 L2k » TRRAEIBHT L EENT
W3 (i, 1997). F72 UL ITIE, EBIEREBA A
LDy BRUKERFZTESIH S D &v ) #ahas

jut VA

— 22 —



L Ny Y EoRIEAF L CAKIZL D FIINBEIZINT 5%

% (Michael, 1973, Ranson %, 1957). AEEROHK; B, WAL A F VLB DM AR, WMRTED B 55T ok
JryalilBueTy Eiﬂcx FNIZX > Tan s BHARER WL B AF VO EZEWM T 51300 TE <,
%'% [H % *4711 CEERBLTVAE, ZORBEOMELE WAHDIWAZ X By ML FBINBIC L2225 0 M

DY FRIE] mb* Tldawgy, R EIRE MTELEEZOND. ﬂ?")i(/)ﬂtﬂf’?"?'&&ﬂ AN D

(Dlzﬂktb~. BEDBEZIEFL T 00 L HAL A F L DA L 8%

ORI LETH D

L OBEMIZOWTIE, &

A . s
=9 0, T AL T
! A O SUEAF LI X
20 'F ‘—4%=====::fh:::::§
0. —O— GL{EAF ALY X
<15 , )
) —O— B AF L e AL BB IR
5y AL SR
g 10 B UL AL I I
5 —@— EL{L AT N WLFRSE P X
0 N PN " 2 PN N 4 —— ﬁ{k)‘f‘»ﬂﬂﬁﬂﬂﬂli
0 2 1 6 8 10 12
RLUER % 08
ALK LM 2SR BN R B L O° b he LI RIS T8
1I5CT 1211 “Jh&ﬁ'
VRIS - L U A S ML IR B AN S F e v
- RO T
max LAY af by Lt af bfE
WU 38. 9a 2. 09 7. 70a 65. 1a -0. 13a 19
AL PR B 64.7b -2 96b 20, 57b 78. b ~3.12b 19
WL TR K 65.85 -3 25b 22, 00b 78. 8 -3.03b 20
ﬁ ”"H\\if’ B sk - ok 77;* skok o kok ns
ﬁfl@r'n’ub‘(il’”ﬁéb* W{fm.nwzi»/}; MJ R,

X i’ifﬁo)n-ﬂz‘ﬁi & L"lf_ﬁﬂz)\f)“.; i

WOMMOITZ LD, ns i A7 AL, * sk 0.05 B L0001 KT EAD 0,

WA T Tukey 2 X 52 HILE (0. 05 K.

20 2 HHLBEARI oW R R & LD Y o 4 LR T

LT X R e P ansm
- (g/100ml) %) (%) %)

s 0. 283a 99. 68 0. 227 0. 0962

0L 5 0. 458b 99. 63 0. 305 0. 061b

0L P 0. 463b 99. 71 0. 219 0. 073ab

7#!' Q'Z';‘T’F . - *% - ns - ns *% n

COMBORTICE D, ns ATEAL L, % w1005 B L0 01 KHETHEALDD.

iRZ 5% Tukey (2 +2% iﬂ:h (0. 05 A i8),

23 —



ML MR

s
i AR A

3. =
ijwﬂ,CwaﬁﬂX+w<A%LWﬂ 2O i
WIZ X B Y ENBEOREND BB TR FOEY,
ﬁTL)‘f‘M%[ﬁE’ g/m, B MBI B/ mMELERT
CAHUWHL BB X > TRALAF L ERI L
%. 0C7HME 15T 10 HRO%HIT M Z Hhi L Ciro
224, BLNEERDLTMIEL, BHTESENO
TR AT B A F L 0 A KBRS IE A I E
Erl ol BEEZANZENRENII 2lg/ni0 5L

VI U dmeEe
HEMICRIFTEE
Yy aITIRHEAF L AU IZ X B8 ED DL
Lf,W%%&%@@%Eﬁ%D(mwemg 1988),
R CAZEFE, SAABORAEENTZEIZEST

FORERECREREVNDLZ L
(Meheriuk &, 1990, Rippon, 1982)
AFNLAERENDTEL,
METH 50, NTRRA %&ﬂﬂ#b%hﬁ T EDK
HEWH A7z, IERIEWRIREO M X By s h T

B, FO—2LLTL—¥— - Fv 75 —FEOWN%EN
fibhTwd (R 1999) .

)T ORATBRAE L RAR RLOMAIELIZLE L7
LR, BAYBUABOIIEE LD, TARHRE

W OPOREEBEIN TV LA, RLINTlEED
TALED D T, WEHIZL S 2oy £ bavk
CoHoTWLWREERELZOLRD, Uy TOREE T,
AN SRE L2 G, BERYORNIE T —IK

7)‘9;[] HNTWwahH
N R 4 1k Bl b
\IF R BRI T 3

ST LR, RAPSHEHGBIIAELSE. TAD
R - THE DM 2 % L 000 16 # il ¢
LTwah, AL, BMEAF L ARICE>TREL
IR AR O RR WA (WPD oA{LiZowTidf
HAEEAE RO,
u@?f@ BAE A F VLB B oW FE L e
WHEMNATAIE, KO LA F AN X & THR/E
Lt%ﬂ% V—H— - F o 75— I b
EL0EIDERSTLIERZMNE LT, @k
FBRWMEOUE, L—F— - Fy7I-1k bk
W5 KL, PR N CIRENRIE Ol 2 1T & & B,
KA OMBLEEZ BB O Pt & ir > 72
M LUFE
1) HEHRE E B X FILAEF K
HARED A B TR LTS ST F 2001
AL H6HICHEL, 0CWI0MMITELE. chE
BiwAFa—Lf (N7 36cm X 43cm X 17¢m) (2JE X

TR v 7 — ) A TWBIS IO

4 34 7 (2006)

AFNEEAL, IBCTI0MIERLZZEZ A, T
OD%f'Z“%tﬁﬁi}iﬁ;’@tELf:. CDHEENS, WAL AF LD
CAZEMPPRIEIZ/ D 5F, WHEHZOBRIEENE
EOBWAHDITHLZEBM O hoTz, FENO
BEREIRLPBA L0, TBLRFILREO LY
WHE Lol Fo, CABEBLMBIZE > THOEREIEE, U
COBGHAH ST L. ML EoE, R+
TR 5 AL MITLCw b EE R
sz,

SUREOREAFIVALIEBEIASBEEORE, RANEE, RAD

0.03mm OFRN TFL V71 VAFEFRNELZSOOR
IBMFT2AR, MITLATEDIIZ LoV BUE, #
o, $hET—7TEMHLE. ZoORBAFT -V
DORELZ Aan[AII Wy, 2Ihoifbxs1a
201g/mE %5k _HzéH%.ff“H.)\ L7z, ZoFix 16 11
il IDCITAE L7, NS REZ MARD R EIZ AT AL
AF WA Lo THMIKETHRIFLK, T2
DOWARILDHDLTIFTAF Y 7 - A FFIZANRTISCIZ

IS LXK 3IX &% 7.
2) L—HY—-KyFTF~

&£
Bk %

HEICEBREDOHMEDA

WEFEH, LD ML, Muramatsu &0 )ik
VU T (Muramatu, 1999a) L—H#— - Fov 75—k
BT OIS © BB E 3 v 7 Ut
SI2A, MM : Himidy = I v 7 B R 371
- A, Jh@}nﬁ']u;ﬁl‘ DL—H— . Fo 7T —REhE AR
DHNRIE LV - 1300, 7 — 7 TR L F N —
A FFT 7+ 949, s H NI CF - 5210)
N, 10 ~ 200011z £ TORE % 42 C, 10Hz T &
CIREpRE A M L, 2, 3ImmEk ke R L B
FOFEER LR 2 )M AN TYL Fo Tt
(E : Elastic mdex) 2RMLA.
E=m?* X [?
SR (E), #rfEd (m),

o5 2 SR B (f2)

$ 72, 10 ~ 2000Hz % T® 10Hz T & OIRE R IL O
Wl CHRIE), MOV 2 TR N 9 B & 2000Hz £ T

W0Hz Z°& OB EEO Gt (75 3R
3) WEARICLLZIRABEDOAE

(11 RO RPN 2 29O R 2 WK 2 cm DOH]
BTkRA LT, REMAE
FT-327 FACCHINT #®,
2mm OPIEE TS ¥ v —

ZRIML7:.

(Penetrometer, Fruit tester
Italy) NS

AL T, RWITHILIC
LDEX6mm FTT I /‘/14—75:6%'/\§+l‘f: D IR
SRIE (e KHKHL) 2Rl L7

1lmm. & %

24 -



N

21 WA AT TR L. WSRO Y TR T
(FERZALTA) & BT v Ay (Wb 2 F- L LR
TIE WA AT 12, 2= = VG (AR s 8
Wi, Model 166-TUA B (Zrfif£5mm., ¢4 10mm &
MO TS > Iy —%¥AL, RNIZTIT Iy —%
10mm £ A 28720 O Wl e (e AP0 # s L,
P ANE & L2z LB 20T b BRI
L7,

(3) ULJE & AR TRENT L, Ye o Bz o il (i
MIASTBOL) EHLLITHD VTR (Bl A OV LR T
BN 26, E 3 10mm DF 4 A7 &)
L7z L4 A—9%— (HlIill. Rheoner RE 3303) 12,

e 15mm,

FiiE8mm, 158 20mm DTS Iy —FWA1L.
FAAZIIZTT Y x—%1mm min OMET5mm

A S NEOMMEE (e KIEPD) 2 L7z,

) RABEOAE

Wl A T CREM L, BRGNS B A RA L ok
MR B B A 2o A O W EORRINIC B WT, Yk
WHOGRL (BAO W SN BGilAn) & BLL A w e
(5L A F VLB ST AL SR (220 T, (A (3
JFEL CR-300) TLAA (A X)), afii Ohfs) K
bl (fifn) Zac L7,

5 MRELEREOSFITE

B X T L RLPESL & SR YL 00 LTI TR . D B 1A
Z-20C CHAFLZ BRI R E 8% T LI — il k
0 80°C THEAMMIN L, w/ ¥R o & AT Wi 012500
Too ASTRYEW 5> & U L. GZMd i (AIS @ Alcohol
insoluble solid) Z il L7z, kit L7z, AIS & K (20T,
2051, 200). EDTA (100mM, 20°C. 20§, 2,
KUS0.05M HilgE (85°C. LIEML 2MD) THRKANLL, #
NZENw Kl M5 (WSP), EDTA W#PEmi 5 (ESP)
MO HEMN M (HCP) 2 L7z (ML X7 5 2
IR FDILE R MO 4% KIEIL S U A (#5207,
24HEM, 200 TR L 22 (B3Il a—2
M5r). W50 a2 v % m-hydroxydiphenyl i

(Blunmenklanz, 1973) “T. '[85 % phenol #EEELL
(Dubois, 1956) TwWhtL, FHFhrFs rva s BFE 7

7 a— L7

2. BRBLUEZE

1) REABEOREE TORE

AT T = VHTTEMIAE L7228y, SHE A F it
XTI T RTORETRED LD SN MK
TR SN G o7z, WEDRIRE WD &, BHL
AF VLR O#) 0% Th — UM R AR A & R A
DU AED S TR OF) 20% THRA R AL D A DL
T IPAN

ROZIEORAOWN (RERIL 2HL L WLAF

[
o

N TR AR L

7
o

A XD WA

LT DA

NVALBEIX TR X D LA E b WiAME <, aflidses
Mo iz, AT WAL L TR W RN T H A
XTI LAANEL, aflidsvid - 7225 bAZIE A DA
St MAME R L EoMkilod b a3 T F
TALL7IX L, I AF U — LRI CHEBIM AL 721K T
EAEAEO S NRD ol (21 4). Shoofifnrs,
INEBRIAIZ WAL A F VLB X o CRELZD 0T, #
FEEMRA LSS L TR ELZLZOTE RV E
LEAOND. SUEAF VM E D #E L T Bt
WORR IR AW SN 72y, MR IZIER
THWNEAIC, R {kAR b Z &1, WAoo REdfkA
TVLZEERLTWD .

—HIRUE HINE Ly, S bAF L AL
#®, i A —1F v (10kg ¥ > F—=IHD IZARLS LD A,
ZOH— b oMtz A 12 DI il dlatd D,
RO AENT T D, Lhr L, RIEETIIRLAF L
DWHEMHKTLILZHNELTHDDT, BIUWAF
T— LRI YL 2 L A F L %S ik R L.
O, ENBMITIHRTOELAZOET LN S,
RESHIRIZBINI o0 D,

2) RABEAORE

Penetrometer (= 7 4% A KM G[) THEIZ X Dl
L7aAfiizid, WAL A F VAo 2B IL RS S o 72
(5322 4). o )igud—#02Jgmcd Hushtn
LIETHDLA, RO M6 - 7mm ORI E N
LTHEY., BRI L 2 ME0E R, Yz atko
ML KT EMNS v, F2T, JEMERA S YO
WA % Universal gl & LA A — % —Tillli L2 &2
A, YLD RNADH LM O Y K O M HE AT &5 AU 6
meolz, L L, SMEAF VRO RIS S e h -
7.

3) HIBFEH, BHERUREBEENDEE

JraRiE L —H— - Fvy 75— (LDV) £ THk
BRI LA G 121 25, 652 JEuG Rk
B O 3 e e Mic Lo nh, mbx F L
FEP TP YT & R L A (5 23 44).
SOME WEDHE AR A TR L Ry bk
AFVPBYTAC 2 s Lz (523 8). $7-0 Wk
MHEGCHll L 72 M (55 22 &) Lol oo NS I MY
SN Lh o7z 13K, ThoDfWrs 82,3
Jeus R pe g, 45 2 Ik B SR L 2R S
VAL A F OV LB YL & i - BTN & Bl ETE
ARINT .

LDViETHEFo s 70—y, £F, ZFrFT, Jrd,
# &, vy 7 (Muramatu. 1997, 1999a, b). % &%l
W L7eAl s, R DMRALIZTE - THL A B Be vk A s
KFTHZ e TS,

REBIN N2 I 50 B EOMIE A%

AL

Bzl y



26

H MBS L 7 — D A IR Y 5 31 Y (2006)
K2l & FAMPE HT%; KAL A ﬂ‘lblf'l'a)ﬁi*‘ﬂ’
N VR T T
JHE AL Y ﬂﬁﬁLﬁ L A B AL e S0l B oL B A5k
I#UKE HFH Eati HWE r“.Fﬂ el
LY 658 647b  389a 4+ 788  787b  65la sk
AfiS -325b - 2.96b 2.09a o, - 3.03b -312b  -015a ok
BIE" 22b  2057b 77a o 20.03a 19.07a 18692 ns
VORI EW BV, S B0 G IR ERA.
N iﬁ(ﬁl@lb‘:b‘ ERa #(ﬁ',v’%?)"’jw\
LR AL, %, o 0,00 B LUN0.01 KETHE LD
229¢ WL T 55 b A F L AUFE O RS
a T mmm wwm o wm ) -
F # M W HENE B
Fowmes ws ome w1 owm N
Universal hardness UYL IR 7.5 3.7 3.8 7ns ) N
meter B L\ﬂ"lﬁ{ilf\l o B7 w7 45 ns N
Rheometer Pl S 3. 161 3. 743 3. 797 ns Nomix106
UL 4. 670 1. 846 1,927 ns N/m?x10°
LB LD . ns AT
40 ¢ — LR E A A0 e
30 | nE% . EPIL RN
20 ; BRI % UALA%A a AEA
i 10’;;} 52 | N Lo 0t enumm
& o\ | g J e
%_10 w\r\% M :&‘0‘ * o Y e .
-20 ' \-\‘Wv 5 ‘ e
=30 e e 0"
0 500 1000 1500 2000 50 55 60 65 0 % 80
HRAEE N
BElEE (H)
W12 AL AF LAY E R ED L — - - I3 2 SR ED S B L e & R a R
Ny 75—l X %iEE DR
823 & ?W@J@fﬁf ﬂ?é RAL A %II/LFLO)E'Z?“!’
- - Cwma s st o
b JC pedbil il RN
§é$ @ - 320 318 314 ns
o2 SRR (Hz) 758b 840a 543c *k
453 LW IR (Hz) 1169b 1279a 797¢ o
Pk (Ef2) 27.17b 3274a 13.13¢ ok
o5 3 EnE i) ﬁfu -4.187a - 4.569ab -7.378h *
JBREE D7l (10-2000Hz) - 1950.57a - 2140.61ab - 2622.31b o
WBY R O 4] (1 2—2()00Hz) - 123365 ~1253.11a - 22188b ok
TOHOPRTIZE D, ns HENAL, ko 000%1000171\«&11‘4H,I



W0y T EO LA F LA

W24 & RAMITAES RIS JT& BAL A F VLD

& RSN AT B

AT PR

(8] 3~ Ay HEALRY AL £t A3 Tt L s Ji AL L HE

Easd & Ecati| P # )¢ " whH N

KPR F 2T 62.8a  41.8b 34. 6 37 291 ns

EDTA WiktER s 5> 31. 8 319 3.8 ns 9.9 10 9 ns

ST 5 > 112.3 1143 1137  ns 69. 1 69. 5 70.2  ns

Ny F it 2068 200 1873  ns  113.6 116.5  108.3  ns

1% KO WM~ SR b o= 2 21 27 .9 ns 32,9 36. 8 36.6  ns

24% KOH #] ik

ANIENT—R 6.6 6.5 7.7 ns 64. 1 69. 2 68.8  ns

~Nitno—agit 29 29,2 33.6  ns 97 106  105.4 s

A o 235.8 2382 2209 ns 2106 2225 2137 ns
EE - 633.3 6045 617  ns

VA

P CR X s B

HE U7l B OV A % B30 O B & T v R
Tl Lo, B b A F v B o B8R0
SiIvdors (3522 %), LDV B kol TR
RRAMETIEIMBTE bR WARN R 2{LE R
MLTWEDTE R ihs.

Vorad A8 —=F 07 - FY v 2 TREEROG
BB 723 Ay, RSB TR & b Rk ﬁﬂ
ZEVEETEN TS G, 1998). A EBETIE,
t'%Mw(vé@f,ﬁk@ﬁﬁ#ﬁ<,£ki+wu
BHE16 11 LS HHIMORERCTH - 7o 720, e
I AMIEICREALNIEEALY SRl b 25
Wb, 4tk RAEAFLMBELUREL EHIF®RL S
T ORETMOFRBEE R WE DAL L filEF & OBk

FHHT AN D S .

4) BB EORBEMEDEIL

Wit AERE L —¥— . Fvy 79—k (LDV ) <l
W L7z, B S 3 IR M T B A g
(gain) AL L2 2 2 8B LT 5 (Pl 1999).
FIT, NSRBI BB LRI EIE R L s &
I A, UL AF VAL TR LK X D LR A R
L7z (5523 4)

LDV L 2MER B2 WD E (F12K), 03k
MW EIE 2D TR, FREDSVHEEICBY 2R
WMELIC AW SN F2T, F2 W
& Db e EIER CKHz £7) OMRBIRIE O il (56
OPRIE), RO L 72 RT oM (10Hz ~ 2 KHz)
DOIREPRIE O A (BRI 2RNML-E2H, WH
A A (P %wkﬂlll%’@ﬂwﬂﬁ%uiLf: (%5 23 &)

LDV X A HEITHB T, s BB 5 d)
ﬁ&wmﬁwh&#ﬁwx%wkﬂﬁcké<,itt—
ZOWHIRD - THAH T End, KRBT A LF -2
3589 WHNEL i) B -TwdbnsE

0. 01 KEETHEEDD.

Abis .

CHLDFEENS, LDV EEEHWT, £ 2 RUE3
%Mﬁﬁ,%ﬁﬁ.avum2~zmum%%ﬁiwﬁ
EREZHRATLII LT AHBEY (REOWN
RO MM AAL) 2 HHTE B2 SR
5 HlESEHEEENDOTE

A OWAED LA I RS B oL &
LB LT i d 5 L E X, RRREL O
G, RZF VPN IANILT—ABSD YO L
RO O w7z,

FOFR, KENERZF VMO L BEEORD,
5&1tx+llxlﬂilx ThENh o7z (24 4) it
FTAT DM TRBIX OB EAHED SR Ts .

BT REOWALBR T, Yo rRTF R
NI BT - RAPEA L, KEEXZ F 2 0388nd 5
EAMSNT WD (Yamaki, 1979). F7:, HFWiHICE 3
o b—H— - Foy 75 —HdMlELEHOP TN
FrEAIELO—-ADEE AT HOTIE Rvdd
it LCTuv b (Terasaki, 2001). A9BRTlE, RALAF
NVAALIZ X T, MNaRELBERICD RAMEICZHIZEA
EEEDRT 5 T o O EERIZELLI R SN
ook, ERAEREOHRMILEEINE B THDLZ
ERRLTWDREEZOND .,

L= Ny 75— THML 7RI AF VLS

LA OB RO WA, FENOED L S AL
ERELL TOWLOMIDOWT, SHRIRHTLLERH D
3. 1 g

AL 2 F L { A RO W O B~ 03228 % BT
TLIEENMELZ AL (L) BEAFHAERC
A, Fonzi R b X F VAR A L7, Rk A
FUUMIX TEEIT N TORETRABEN LD LN



IRIAYAY N S0

W OMIRDTI G U2 R A SR Y (AU

EMAMHBDOW T BEERRD SN o7 L=t —
Kooy 75 — TR b A e L i LT L 72
552, 3 ARSI U B OV UL O wii P A L AL BT L -
o LTl Uz, 5 2 SRk B S 2KHz £ T
i B ot 12 ) il s, w3 S LA YTt A - 72

~

VI £
RAEX FILRBEDFREBEIFL U H&

UR{LX ?)bﬁ‘xi;“i'f;f#
Hiam T <72k 912, BAL A F L To AR
TR 19302 5 82 L o575 D (Phillips -

Monro, 1936). YLKz RRsE 1990) X2 YLjii
W2 (Drake %, 1988) & ORI OO THNLR TV S,

(Meheriuk %,

L2l SMEAF AT X D CAAERHZDWTITN E 0
] l'l_' 2DV T W78, Claypool - Vines (1956) &
<R (1991 kB0 THD

%:fvif, ATl WA F L < A AR
YR OIPNL L D BN A S B R o Uy T A
BLAE A F T AP L 7215 O 78N A ZHUE % 0 s
L7225, wIFhdBEREITELA LS LRI D
b o, LR I5C TR RICIE KA A
LPEIX TR IR L D i &2 3 L7z, TT, e s
U &0 A F L T AL 7215, IO

WAF T = LVRIRPBUAT T —LOFINIZKRY) 2 F L >~
TALLZNUELT, SHoo iz AAE LY vt
TR W A L WHRLGING ISR o 7

LaL, BEREIZENESRLAHIW OG-/ 2
DT < /v?f%ﬁﬂll.ffékml ]1’1‘"# I)J )| /:/{\}\’K/L'JJ

VDI eizx b, SbiklsgssE . ekl

& L72IPA AN é:&ﬁ»mm%iw; Tk, #,
BT/ E RSV /AV-R S -1 AR IV S
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Studies on Internal Browning Induced by Methyl Bromide Fumigation
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Summary

The fumigation treatment in the methyl bromide is carried out for the purpose of the prevention of disease and
nsect pest in "Fuji’ fruits for export. When a fumigation is processed with a methyl bromide, disorders of fumigation
sometimes occur to ‘Fuji’ fruits.

It 18 reported that the disorder of skin and internal browning. Although numerous reports have been made since
1930's, there is little attempt from a physiological view point. Thereon, we examined it about the mechanism of
occurrence, after the occurrence factor is clarified from various angles about the internal disorders caused by the
methyl bromide fumigation. Furthermore. the possibility of detection of the internal disorder with the non-destructive

method or the sorting of the internal disorder examined it.

1. Induction of the physiological disorder of apple "Fuji’ fruit after methyl bromide fumigation was investigated in
different packing structures, (A) carton with twelve vents, (B) carton with twelve vents and polyethylene film sheet
was used as an inner layer, (C) Styrofoam box, (D) Styrofoam box with polycthylene film sheet was used as an inner
layer. (E) Styrofoam box with polyethylene film sheet was used as an inner laver. and ethylene absorbent was placed
inside. followed by temperature treatments of 0C for 2 weeks and 15C for 7 days. Control fruits were not fumigated
and packed in each packing structure.

Percentages of internal browning in each packing structure were 0%, 0%, 10(39)%. 30(78)% and 10(61)%,
respectively. No symptom was observed in control fruits of all packing structures. In the closed packages (B, C, D),
comparatively severe browning symptom was observed. Water core in fruit decreased during temperature treatment
in control fruits, while 1t remained in the fumigated fruits. Inside of each package. carbon dioxide concentration was
highest in (D), comparatively higher in (C), (E), and (B). and lowest in (A), while no difference in the concentration
of oxygen was observed. Polyphenol content in fruit skin side fresh was higher than that of fruit core side fresh.
Negative correlation was found between the degree of browning and polyphenol content. It was suggested that in
closed packages methyl bromide remained in fruit by less evaporation. Thus we sce that it is effective to use a carton

for exportation {type A) for prevention from internal browning by the methyl bromide fumigation.
2. Nine cultivars ( ‘Twai', ‘Akane’, "Tugaru’, "Sekaiichi’ . ‘Mutsu' , ‘Delicious’ ., *Orin’ , "Mellow’ and ‘Fuji’) of apple
fruit was fumigated with methyl bromide by ordinary method for export of apple fruit, and sealed in styrofoam box

for 7days at 0 C and then & days at 15 C . In the box included with fumigated fruit, carbon dioxide concentration
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was higher and cthylene concentration was lower than that included with unfumigated fruit. Internal browning was
observed only in fumigated ‘Fuji’, and even the fumigated fruits were kept in a sealed box for 15 days in total, it was
not appeared in the other cultivars. The reason of the development of internal browning‘ responded to methyl bromide

fumigation, varied with cultivars, should be investigated thercafter.

3. We examined the influence that the storage period after the harvest on the air concentration within occurrence
and, packing container of the internal browning by the methyl bromide fumigation. Putting it at the time of
temperature processing completion the difference was not admitted between the fumigation treatment and control
in the oxygen concentration. The difference was scen in the storage period and was a low trend with the storage fruit
for 40 days and 30 days. Also, the carbon dioxide concentration the difference was not seen even the presence of the
fumigation also in the storage period. As for ethylene concentration, there was not a significant difference with the
presence of the storage period and fumigation. It was (eliminate the fumigation of 20 days later) 20% or more in the
fumigation treated fruit until 40th after the harvest, when we sce the degree of the internal browning in comparison
to the area of the brown part in the fruit section. It was shown that proportion of internal browning was 1% and low
value in the fumigation treatment of the 50th day. The titratable acidity became low as the storage period becomes
long. In an organic acid concentration as the storage period is long, malic acid decreases indeed and increased
conversely in citric acid. The higher trend the succinic acid was seen in comparison with the control with storage.
30 days and 20 days before the fumigation. The difference was seen to anti oxidization ability in storage container
period and storage period. It is different a storage container and the anti oxidization ability was a high trend with the
fruits that stored it with the carton for exportation. It is conceivable that it can decrease the internal browning by
the methyl bromide fumigation as much as possible, by giving a methyl bromide fumigation to the fruit that stored it

for more than 50 days at 0C as a result.

4. Unbagged ‘Fuji’ apple fruits were fumigated with different concentrations (38, 48 and 58g * m-*) of methyl bromide
(MB) for 2 hrs at 15C , then aerated for 1 hr. These fruits were then stored at 0°C for 10 days followed by 15 C for
7 days in a sealed styrofoam box. Carbon dioxide concentration in the box containing the fruits fumigated with MB
increased during storage. In the fruits that had been fumigated with MB (20.1g * m-") and stored at 15C for 10 days
in the sealed box without aeration, internal browning was observed in all fruits. These results indicated that aeration
to reduce internal browning by MB fumigation was important. Carbon dioxide concentration in sealed box containing
fruits fumigated with MB increascd, but oxygen concentration slightly decreased. Tt was suggested that the organic
acid could be utilized as a respiration substrate in fruits fumigated with MB. Titratable acidity in this fumigated
fruits was remarkably lower than that of other fumigated fruits. Concentration of malic acid in these fumigated fruits

decreased. These results showed that MB fumigation affected organic acid metabolism in relation to respiration.

5. For the investigation of physical properties of the internal browning affected fruit, un-bagged'Fuji'apple fruit was
sealed in styroform box with methyl bromide (MB). Internal browning was detected in all fruit treated with MB. No
significant difference in flesh firmness measured by ordinary destructive methods was detected between MB-treated
and non-treated fruit. In the MB-treated fruit, the frequencies of 2" and 3" resonance measurcd non-destructively
by Laser Doppler Vibrometer were lower than non-treated fruit. The elastic index, calculated with the frequency
of 2™ resonance and fresh weight, total intensity of the vibration of fruit in the period from 2" and 3" resonance
to 2KHz were low in the MB-treated fruit. By elastic index and gain of the vibration of fruit measured by Laser
Doppler Vibrometer, a possibility of the non-destructive detection of fruit with internal browning induced by MB was

suggested.



