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Abstract

This study was conducted to understand the characteristics of fruit softening during ripening which
causes deep loses in quality of horticultural products during storage and marketing process after
harvest. The changes of cell wall components during ripening was investigated. The climacteric rise
was between 42 and 49 days after anthesis and then decreased. Ethylene evolution was similar to
respiration. The hardness of fruit decreased markedly at this climacteric period and significances of
textural parameters among the ripening periods were recognized but the significance between 50 and
55 days after anthesis was not. Sugar components of cell wall polysaccharides were uronic acid, gala-
ctose, glucose, arabinose, xylose, rhamnose, mannose and fucose. The contents of arabinose and
mannose in alcohol-insoluble solids fraction increased, but other sugars were not changed. In cell
wall fraction, the contents of uronic acid, galactose, glucose and arabinose were comparatively high,

but galactose, arabinose and uronic acid were decreased markedly during ripening. Uronic acid
occupied above 75% of total monosaccharide in pectin fraction and decreased markedly during
ripening. In acid-soluble hemicellulose fraction, the contents of uronic acid, glucose, galactose and
rhamnose were high and they decreased from 50 days after anthesis. The contents of glucose and
xylose were high in a alkali-scluble hemicellulose fraction and they decreased markedly at 55days

after anthesis.
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Table 1. The operating conditions of GC for
CO, and CH, analysis

lems Conditions
CO, C.H,
GC Pye Unicam series 304 Shimadzu 9 AM
"~ Column 4mm x 2.7m glass column with 80~ 100 mesh
of Porapak Q

Detector T.CD. F.LD.
Colum Temp. 40T 50T
Carrier gas  Hellium, 30m¢/min. Nitrogen, 30mf /min.
Injector Temp. 60°C 70C
Detector Temp. 150°C 150C

Chart speed  0.25cm/min. 0.25em/min.

Intergrator  Pye Unicam PU 1810  Shimadzu C-R3A
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Instrument model T5K, 9=)&

texturemeter(J.J.
AL2-3led
crosshead speedi= 200mm/min, prunger size<
¢6.4mm, clearance= lemE sto] FAF ATk A8
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Fresh tomato fruit

Alcohol-insoluble solids(AIS)

I |
Water soluble

carbohydrate

Lignin fraction Residue

2 &gl XS NaClO, 29 E4kA)#A
lignin fraction(F1)& <3 X 0.05M Na
-EDTA= ]2]&}l¢ pectin fraction(F2)2 9¢)
t}. #AFE- 0.05N H28042 #7)%}e] acid-soluble
hemicellulose fraction(F3)2- 41 4N KOH=Z &
2]5}o] alkali-soluble hemicellulose fraction(F4)
o2 3lgen Jx] AALS cellulose fraction
(F5)2 & 319}, 7} fraction® 2F42 7247
M F 54 A2Ag0.

Homogenization in 80% Et-OH, boiling for 20min.
Washing 3 times with 80% FEt-OH

- Amylase treatment (pH7.6) at 30°C overnight
Protease treatment(pH 7.6) at 30°C for 12hr.
Centrifugation at 10,000 < g for 20min.
Washing 2 times with distilled water

Residue(Cell wall)
NaClO, treatment at 70°C for 1hr.
Centrifugation at 10,000 x g for 20min.

(F1) 0.05M Na-EDTA, at 80°C for 30min.
Centrifugation
| T
Pectin fraction Residue
(IF2) 0.05N H.S0,, at 100°C for Shr.
Centrifugation
l
Acid-soluble hemicellulose Residue
fraction (I'3) 4N KOH for 12hr in N, gas
Centrifugation
I ]
Alkali-soluble hemicellulose Residue

(F4)

[raction

Cellulose fraction (F5)

Fig. 1. Flow chart of the preparation and fractionation of cell wall polysaccharides. All fraction
was dialyzed in distilled water for 72hr and freeze dried.
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Fig. 2. Changes in CO, and C.H, evolution rate
and weight of tomato fruits during
ripening.
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Table 2. Changes in texture profile analysis
parameters of tomato fruits during
ripening"

Drve FIachr™ Hardness Coesi= “oren 0
anthesis (Newton)(Newmn) Veness (Joule) (Newton)

38 40.26  46.76  0.251 0.195 = 9.97
£4.02%% £6.02° +0.023 +£0.032° £2.21°
15 3440 3980 0231 0205 876

+3.88" +6.48" £0.019 +£0.042* £1.57"

50 1750 1518 0.200 003  3.09
£3.70¢ +3.55" £0.035 +£0.011* +0.81°
1233 7.87 0195 0036  1.85

8 [0'30¢ +258° +0.041 +0.021" £0.31¢

1) The values are mean standard deviation of 15
replications

2) Different small letters in vertical column differ
signidicantly (p<C0.01)
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Table 3. Changes in cell wall polysaccaride
fractions extracted from tomato cell
wall during ripening

Days Fraction(% of cell wall)
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Table 4. Changes in non-cellulosic sugar
composition of alcohol insoluble
solids from tomato fruits during
ripening

g)ffa’: _ Sugar(mg/100mg fraction)
anthesis Rha Fuc Ara Xyl Man Gal Glc Uro
38 10 20 1.6 1.0 19 114 72 240
45 11 1.0 19 08 24 107 54 260
50 19 05 32 1.8 32 120 96 204

55 21 04 35 22 34 104 74 282

38 92 160 92 114 275 733
45 78 153 61 84 325 701
50 88 122 96 105 331 742
55 7.2 116 58 123 368 737

Fliligninfraction, F2;pectin fraction,
F3:acid-soluble hemicelulose fraction,
F4alkali-soluble hemicellulose [raction,
F5:cellulose fraction

A EH o] g2y Wzt

AlSe] wlEFA FEA Ferusis 3 49
Zrk AISE F2 uronic acid, glucose 7l
galactose® F A% o) glele ] fucose, mannose,
arabinose, xylose, rhamnose 5-¢] 4:ke & g8
ol Ak %% fucoses zA 7Fastdw
arabiose, mannose, rhamnose %=
uronic acidw= #7}sle AFo)9d o1} galactoses)
glucose= & Wal7} ¢l9iu)
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245 0 ¥HsE S P £ 5o 3k 4

xylose,

EM& uronic acid, galactose, arabinose 3l
xylose®] gHafo] Wl a} Egltow Ao wa 7}

Rha:rhamnose, Fuc:fucose, Ara'arabinose,
Xyl:xylose, Man: mannose, Glc: glucose
Uro:uronic acid

Table 5. Changes in non-cellulosic sugar
composition of cell wall extracted
from tomato fruits during ripening

B_ﬁg? Sugar(mg/100mg fraction)
anthesis Rha Fuc Ara Xyl Man Gal Glc Uro
38 19 03 55 30 24 165 85 313

45 25 trace 53 4.1 29 163 7.7 305

50 2.8 trace 44 54 33 122 105 27.8

55 26 03 36 50 34 71 66 245

Rha:rhamnose, Fuc:fucose, Ara: arabinose,
Xylixylose, Man:mannose, Gle: glucose
Uro:uronic acid
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Table 6. Changes in sugar composition of
pectin fraction extracted from cell
wall of tomato fruits during ripening

Efagi Sugar(mg/100mg fraction)
anthesis Rha Fuc Ara Xyl Man Gal Gle Uro
38 1.0 trace 0.5 trace 0.6 3.7 39 550
45 1.2 04 0.5 tracetrace 4.1 4.0 56.2
50 trace trace trace trace trace 1.3 3.5 46.1

55 2.5 tracetracetrace 0.3 4.9 7.1 407

Rha:rhamnose, Fuc: fucose, Ara:arabinose,
Xyl:xylose, Man:mannose, Gle: glucose
Uro: uronic acid

% 72 acid-soluble hemicellulose fractiong]

gzade wWslE bl zZle g uronic acid,
glucose, galactose?] &=ko] Y3 oHE

fraction Bt} rhamnoses] §sfe] 2 7lo8 B
o} rhamnogalacturonane] FAEo® A%tk
%2 uronic acid, galactose % rhamnose §3F
o] ztaz}l =24 Vet glucose JA) ZAEkE
A¥olgl et mannoser 78l WEE SIsiTh
Acid-soluble hemicellulose® FAZ = wFHE
pectin fractionel|AJe} o] 703} 45U o] FHE
NEEINER (S I SRR
polyuronide®] 7}g-3te} wsgk A]7]Ql Z7)ds}
o} Hedo) Qli= Zew oAk
Table 7. Changes in sugar 'composition of acid
-soluble hemicellulose fraction from

cell wall of tomato fruits during
ripening

w
Fd

Days Sugar(mg/100mg fraction)
aftfﬁggls Rha Fuc Ara Xyl Man Gal Gle Uro
38 7.0 trace 0.3 05 1.0 159 245 410
45 9.7 tracetrace 0.6 1.2 165 21.7 39.2
50 7.9 tracetrace 1.2 1.6 10.0 16.0 314

55 49 tracetrace 0.5 1.3 6.8 184 243

Rha :rhamnose, Fuc:fucose, Ara:arabinose,
Xyl:xylose, Man:mannose, Gle: glucose
Uro:uronic acid
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Table 6. Changes in sugar composition of
pectin fraction extracted from cell
wall of tomato fruits during ripening

Dﬁys Sugar(mg/100mg fraction)
after
anthesis Rha Fue Ara Xyl Man Gal Gle Uro

38 04 03 04 122 56 54 257 16.9
45 0.5 trace 0.6 145 7.8 68 30.8 21.3
50 05 05 0.6 138 6.6 6.2 302 20.6
55  trace trace trace 6.0 6.5 5.3 225 15.0

Rha :rhamnose, Fuc: fucose, Ara:arabinose,
Xyl:xylose, Man:mannose, Glc:glucose
Uro:uronic acid
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