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1. A&

A7 AMEY Gole AHE WXV g 2& FHAA vEtg AFH Frhst o) $ o)
S5 dztelr} adldE EFstn #AFY rHE dAHd AA FdUYS T YA 59
o] Qlth, AME ol Aol BAFA Arthey(1979)5 AAES F23%F F2 EXJ sigddc
3 AAEstgen, deiet Azke) AAHAA HME 5 o o, AAEE 8 F 4wzt
7b i wihR] B AR oujste, Ee 8 F FA] A6 EHR] gEoz 2 A
AEo] AA o2 Aitd FE B Jvtm M A

drtz o A E(biomaterials)®] AHNEE H7tsty] Y& AHEHE AAZE 85y A4
T, B, BedAd, AL AE, UAE &, dAIE A, ATP 28489 %) So] gl
o FAFY B, AdES “’ij“} A o] dAEHE AAE 49 ?"ﬁ]%(hierarchy)
S Tl AuEd nEAe AR A, Axde Bt 72 AT 3¢ 2 27,
e ¥ I Mz wd g Fo] AMEed 9TE F F UtH(Aguilera®t Stanley,
1990; Jackmand} Stanley, 1995).

Vincent(1980)= At} #+&¢] WEsl gaASs Ada JaaAS A 4t o
2Tt &7 E AR BAASE HolAwA A®
ok dukA o2 A HIL ANGFE H]E«] B, MEe) B, AEZH
Aoz FeAd dud, oY 2L AAEL AF9 GAASF, AR, Ay
A dE o2 EauHT ,\l‘:P(ArtheyQ} Dennis, 1991).
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Ben-Arie F(1979)& At#he} wje) 4 ok Alxule ®slE #F 3 Ay F9
(middle lamella)®] &7} A sA Hetow, AEHore] i wde] A 4
T Aod FAHAGL A

o]¢} o] Atitel EntE e RAAFe FEF NAF uet 24 AEe EAH
Wakb e A Hed, EakesdA s g bR BA 3z ¥Eyt dAsA e F2
AEHE FAsle FAEA o] Reso] AT ByE s 4= AN EA49
W3l op7lete Aoz Zelx Atk (Seymour 5, 1993; Jackmand} Stanley, 1995).

a8y, AF7tA e B AFdE BEtn #AfRY AMEE aRH oz Hrisle A
g2 wo] oz FyEo] YA XE FHHo|th o] AL AMEE HEHOZ FA
& & Qe B ofel 2Ho] o3 A WFo| HFS WRo|Ych

uelr], B AGE Alg 2 EntEe] F9 EseE ztd] disid 3 F AgAz
of wa My Zhe @ MEHe 39 22 F&9 Ax 9 Fxo WIE £43
3, AAE Aue] BAE BHSY & F AR wE JHE9 wEgE HuetE

2. A ¥ Wy
7h AdEAs

B Aol AR AlHA Y] AX)S EnEGY 23 AAGA Ao ¢3Ed Ao
&

2 EE2& 7Ztzt 21 (Tsugarn)¥ LR E(Momotaro) B4 £33 & A28 ALdq F49
A Aldte 15Y HE R EvEE 2 7HALSE 4N FR9E Adste Ao AMgs)
At

w2y 29 B

AEY 242 FuFL T Ad FFE FAHSAAT 4R vLe] EHX A2
= EntE)E 37| (homogenizer)® 1#37F #AFHEn A&dA 1A FoF wukglk F
AN EE(5000rpm, 10mins.) 2 A3 #AZE AAH dxR2sd z7] A8 dig YE&=
& ¥ 3 % (total soluble solids, TSS)E =4 '}99\‘4

HAelo] dFE ANEZRH FRYEEE 3539 isopropanold EFs F 20X 44
Tt Fot WA AAHE IAAE(FEAY ©FFH, water soluble polysaccharides) % ¢l A
m-hvdroxydiphenyl Y (Bluemenkrantz$} Bennett. 1973)8 o] &3t A= Aygoez &4
st

m

l

0l
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o MEe EW 27 3

Atztel EntE $3F o] AME Adte wE #S Alxe] ¥W x e Wl
(1997 9] W& o]-&3t] AHstct

#&5g 58 72 g HAsld £ol= etz ¥ 1% 899 Congo Red®
AAsk Algol thsfA, color digitizer module(Oculus-TCX, Coreco Inc., Canada), 2/3"
one-chip color CCD camera(TMC-74, PULNiX America, Inc., USA), Pentium
microcomputer $22 TAY FAENAXG x40 dEI=VE FFE FE 07 (Leica
DMRB, Germany)% °©] &3t 640x480x39] 4TS Zt= RGB dg d49 dgzw A=
o ¥ d4E g5

Fd BEAE % g F3 e o 2o WA 640x480 a9 AVE
Ze A2y GACEFEH FHM 54 9 AN HE IAEE BEIN9 AEY FE AEHE
A A RAFE A AR AAEE FHe A HA AE J4el & recursive laplacian
operation® normalization operationg ©]&3%te ME BHY FEL FE51, 949 F4
ARE 7ITLRE ot 256X256 Z7|Y AWE oz Add £, 5}5:2]4 EEHAE
AEte] o] & AE EHY AUAACE JEtUAY. §98, FoAANE 2o A
sl 3709 AlE-g Axstd FA AT

£

i

i

2k dFHAY

Ab#e) A, AE-E AE 2mm, o] 2mme] 9FF LR E F AE 5mme] YUY
g ZHA47 Z3d HEA(Sun Rheometer model COMPAC-100, Japan)S o] &3ta] A&
9] o]F& =7 120mm/mingl St A FetE T SAFFE Zzhe) A dls|A 3
o A3

g, EviEE shEe F AddAS AEY Yo w3 AR AS9 2 2HheE F
Sy SHHIZFS SZ5HT

0.0001gel AEEE 717 AAA L o] &89 platform scale methodol] o8] Al#te} &
ntE ol 3] U F zhzte] AMAd el iR e w &gl

3. 43 @ ug

7k AlZbel wE Abake] E3sty Ak st
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Fig. 1. The variation of cell surface roughness and
flesh density of apple.
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Fig. 2. The variation of rupture deformation and
rupture force of apple flesh.
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Fig. 3. The variation of total soluble solids and
uronic acid of apple flesh.

Table 1. The correlation coefficients of various physicochemical factors of apple with

time elapsed after harvest.

Cell surface Flesh density Total soluble Uronic acid Rupture Rupture
roughness (kg/m?) solids (%) (ug/ml) deformation (mm) force (g¢
0.9345 0.5579 -0.6774 0.4738 -0.5427 -0.8927
(0.0063) (0.2499) (0.1393) (0.3424) (0.2658) (0.0166)

Note: The figures in parentheses mean the significance probabilities.

a2 104 3& Abte] ) 7bx) Besteta Qzle) Azte] wE WEE 1gos UE
A Ao, ¥ 1& o) 7bA Zelatetd Axse Azkze AaASE Jehd ol

a3 14 39 AMH Aske AWEW Ay F3 F Aol Ao waM AT
o ®9 AP A Ao, #&e] FHAL olxn AT ZHo] Ko &
DYFE Padte, MEHozye Rago Uer S gy Zrste Aoz
Ebyteh olgf sk WA M HAAL 7|29 A¥¥ B3e B3 AT HN(Ben-Are E, 1979;
Jackman®} Stanley, 1995)¢} o x| 3hc},

g, agelA BE ks o] Alzke] dialAd vimA W HYH WHE Hol
gejgels Az HE BUY HUAAY], Fed am FaRE FFA RO
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Table 2. The correlation coefficients of various physicochemical factors of apple with

time elapsed after harvest.

Cell surface Flesh density Total soluble Uronic acid Rupture Rupture
roughness (kg/m>) solids (96) (1g/mf) deformation (mm) force (g
0.5869 0.9262 0.2305 0.8912 0.9457 ~-0.8712
(0.2207) (0.0080) (0.6603) (0.0171) (0.0043) (0.0238)

Note: The figures in parentheses mean the significance probabilities.
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Fig. 4. The variation of cell surface roughness and
flesh density of tomato.
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Fig. 5. The variation of rupture deformation and
rupture force of tomato flesh.
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Fig. 6. The variation of total soluble solids and
uronic acid of tomato flesh.
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. Abste] Belsetd A 4ER

® 3& AT 53 F A] ARl we des Belsaty AREY Wl o
q Az gEzie) ABBAS Ued Zojwl, 1Y 74 9= K% FRAAZ AAE A
A5e agoz Yuil Aod. ®e addM mi vl 2ol AFe) A% ME Ewe)
FOARY), HEe FRYE FF L A5 FRPe FED fo@ FRBAS A

Ao ehgt
WA, oee AAEL AT AMES gL WY FAL uRNHoR FAsHnz
¥ W /)E ARE 889+ A Aok

Table 3. Correlation coefficients among physicochemical parameters of apple.

Roughness Density  Total soluble Uronic acid Rupture Rupture
of cell surface (kg/m®)  solids (%) (ng/mL) deform. (mm) force (gr)

Roughness 1.0000 0.4031 -0.8292" 0.6330 -0.3370 -0.9618™
of cell surface (0.4281) (0.0413) 0.1773) (0.5136) (0.0022)
Density 1.0000 0.0860 -0.0129 -0.4467 -0.3695
(kg/m°) (0.8713) (0.9806) (0.3745) (0.4710)
Total soluble 1.0000 -(.7489 -0.0927 0.8903"
solids (%) (0.0867) (0.8613) (0.0174)
Uronic acid 1.0000 0.3273 -0.6396
(ug/mL) (0.5265) (0.1714)
Rupture 1.0000 0.1633
deform. (mm) (0.7571)
Rupture : 1.0000
force (g¢)

Notes) ( ): Significance probability which means "highly significant” when its value is
equal to or less than 0.01.

" highly significant at confidence level of 99%

*: significant at confidence level of 95%
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Fig. 7. The relationship between cell surface
roughness and total soluble solids of apple.
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Fig. 8 The relationship between rupture
force and total soluble solids of apple.
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Fig. 9. The relationship between rupture force
and cell surface roughness of apple.
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Table 4. The correlation coefficients among physicochemical parameters of tomato.

Roughness Den31t¥ Total soluble Uronic acid Rupture Rupture

of cell surface (kg/m”) solids (%) (ug/mlL.) deform. (mm) force (g¢)
Roughness 1.0000 0.6104 -0.1047 0.3535 0.6382 -0.4092
of cell surface (0.1981) (0.8434) (0.4918) (0.1726) (0.4205)
Densit, y 1.0000 0.1834 0.8425" 0.9501™ -0.9630"
(kg/m”) 0.7279) (0.0352) (0.0037) (0.0020)
Total soluble 1.0000 0.6262 0.2411 -0.3406
solids (%) (0.1834) (0.6454) (0.5087)
Uronic acid 1.0000 0.8729" -0.8M47"
(pg/mL) (0.0232) (0.0160)
Rupture 1.0000
-0.9185
deform. (mm) (0.0097)
Rupture 1.0000
force (gy)

Notes) ( ): Significance probability which means "highly significant” when its value is
equal to or less than 0.01.
" highly significant at confidence level of 99%
* significant at confidence level of 95%
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Fig. 10. The relationship of uronic acid and density with
rupture deformation of tomato.
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Fig. 11. The relationship of uronic acid and density with
rupture force of tomato.
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Fig. 12. The relationship of uronic acid with density
of tomato.

—-168 —



; e

Ruptird deformation {um)

4 I | L I I L
1000 1100 1200 1300 1400 1500 1600 1700

Rupture force {(gf)

Fig. 13. The relationship of rupture deformation with
rupture force of tomato.
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