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Physicochemical Factors for Evaluating Freshness of Apple
and Tomato
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ABSTRACT

This study was performed to analyze the variation of various physicochemical factors related to the freshness of
apple and tomato during post-harvest period. The total soluble solids content, uronic acid content, cell surface
roughness, density, rupture deformation and rupture force were measured for 39 days at 7-day intervals for apple
and for 11 days at 2-day intervals for tomato, respectively. The cell surface roughness of apple increased with the
elapsed time, while the rupture force decreased. In case of tomato, uronic acid content, density and rupture
deformation increased with the elapsed time whereas the rupture force decreased. Both apple and tomato exhibited
the significant correlations among those physicochemical factors.
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Fig. 1 Variations in cell surface roughness
and flesh density of apple with the
time elapsed after harvest.

10 18
— # Deformation
E 9r B Force 415
5, 3
= L
£ 412 3
2 o
S 7f 5
S -9 OS:"
& ol
[

16
5 | L L L
0 10 20 30 40 50
Time (Days)

Fig. 2 Variations in rupture deformation and
rupture force of apple flesh with the
time elapsed after harvest.

—475—



27| ASEA H23A ASE 19983 109

4E 7)€Y AZY Foof &g AT 1 3(Ben-Arie
., 1979; Jackman3} Stanley, 1995)¢} ) %) gt}

a2y, 29 B uke o] AJzhe] A
Hud 383 4923 He g Hole E383
AZE HE ERY FUAFY YA Ao
vepdch wtde], &9 U, stodYE 84
ZT0YPE §F, S TF 5T AL GE ¥

= 3G AFE 2olA B9kt o9} FL AP
F& F AAT ARG FHASFE FHH AH4
E 1§ FAME & & A& ute} Zo] AX ZH 9
AoAR7) L oo At AuALt g
Ziog Jebgo.

Lt AlZhof| mE EotES| S35 QXL H3}

IY 4~ 19 62 EvtEY o sHx] S gst
A Az} AlZhe] E WZE JYORE YERY A
olnf, & 2& ojg 7tA £33 AAE Az
3o} A BAFE vebd Roltt.

¥ 494 B ute go), EvtE A9 29
AR e & YR & Ahe] Hatof welA F71
st Aoz el

39 59M ERtEY A% 7jte] et gawy
< Fhste @ AN ge Zass Ae
At ol AR 7 F EviEY HE 72§
AR Qg dE HZ 239 integrity
o] gt}

H 6cA EvtEQ AZ7|3to whet 84 F
FE% 849 ¥ FFo] Foste R T

}.
Za2 9

1

Table 1 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 (N)
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.
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Fig. 3 Variations in total soluble solids and
uronic acid of apple fiesh with the time
elapsed after harvest.

Fig. 4 Variations in cell surface roughness
and flesh density of tomato with the
time elapsed after harvest.

—476—



NER B IRT R

Atk ol A% 712 3 AEHe| EAste BY
) 249 2gol os) 2 9 € (protopectin))
$3b7t Bash) HECR HHHT HE YR
Sgoho) Bhe ATE 229 o]F WAL BHAL
2 29 5o Uehd uiel go] g9 Fas %
AW PP 378 o7l B0k

a9 4~ 29 63} X 29 Aste] s, EU}E
o A9, 48 F AAE Aol b vlnd 37
A MY R WS Holk BBEH ARS
34 UE, SEL B HI99F, A9d 39

°2 vepith

511

n

o
—

Ch ST tety QXSS 42 2A
10 21
# Deformation
9 |8 Force 418

Rupture deformation (mm)
Rupture force (N)

Time (Days)

Fig. 5 Variations in rupture deformation and
rupture force of tomato flesh with the
time elapsed after harvest.
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Fig. 6 Variations in total soluble solids and
uronic acid of tomato flesh with the
time elapsed after harvest.

Table 2 Correlation coefficients of various physicochemical factors of tomato with time elapsed

after harvest

Cell surface Flesh density Total soluble Uronic acid Rupture Rupture
roughness (kg/m?) solids (%) ( ug/mi) deformation (mm) force (N)
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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Table 3 Correlation coefficients among physicochemical parameters of apple and tomato

Pupture force
N)
Apple
Cell surface -0.9618
roughness (0.0222)
Uronic acid Rupture deformation Rupture force
(ug/ml) (mm) N
Density 0.8425 0.9501 —0.9630
Tomato
(kg/m?) (0.0352) (0.0037) (0.0020)
Uronic acid 0.8729 —0.8947
(pg/ml) (0.0232) (0.0160)

Note : The figures in parentheses mean the significance probabilities.
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Fig. 9 Uronic acid and density versus rupture
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Fig. 10 Uronic acid versus density of tomato.
4. QAL EHE

2 ATE Ahe ErhEY NAE Boo] A e
ZYREA A4E YAdnA £ T A0 AT
of WE i) shx Bestetd QxS Wae B
81, QS Aagel AuuAE B4 s

A A, 28 F Algre] Ankate] whaty A
= 599 4uA2707 274890, 359 v g
£ Basdrh § A4 PEI) S8 FBUA
£ 7 oz BYsg

EohE e Aot AT Aol mel f2aA W

1080

Rupture deformation {mm}
[+, -3 o
T ¥ 1]

(24
T

4 il | ] ; l
10 11 12 13 14 18 16
Rupture force (N}

Fig. 11 Rupture deformation versus ruplure
force of tomato.

e A H5Y 45, $EAL TF, A
1 gl Reg Jepdod, o e dAES
Zho] AT 4BUAE BT 53], 449
d5E wadgd neln gaEs oS 288
34 BAE /e A 22 vehdth

olg Zo] AbRS EntEE AT #dsy 4
o# EHA BEAES nyed, ddxs g2
Us F4& sigyd oz #oterl g 53
F5o AE Eeidgd A nejdoior s
2oz E4H.

ok w&

b

Ho

A

U’)I{:

L 284 197 42 838 545 o} 4% Atat 4

BT B7) @RS G7I A A 22(4):433-438.

2. Aguilera, J. M. and D. W. Stanley. 1990.
Microstructural Principles of Food Processing &
Engineering. Elsevier Applied Science, London. pp.
87-129,

3. Arthey, V. D.
Products.

London. pp. 89-90.

1975. Quality of Horticultural

Butterworths & Co Publisher, 1Lid.

~479—



FZF5A7IAEHA A23 A As5F 19983 10¢

. Arthey, D. and C. Dennis (ed.). 1991. Vegetable
Processing. Blackie, Glasgow. pp. 244-245.

. Ben-Arie R, N. Kislev and C. Frenkel. 1979.
Ultrastructural changes in the cell walls of
ripening apple and pear fruit. Plant Physiology
64:197-202.

. Bluemenkrantz, J. A. and R. D. Bennett. 1973.
New method for quantitative determination of
uronic acid. Analytical Biochemistry 54:484-487.

. Jackman, R. L and D. W. Stanley. 1995.
Perspectives in the textural evaluation of plant
foods. Trends in Food Science and Technology
6:187-194.

. Mohsenin, N. N. 1986. Physical Properties of

10.

11.

12.

—480—

Plant and Animal Materials. Gordon and Breach
Science Publishers, New York. pp. 95-96.

. NOESIS. 1991. A Tutorial on Image Processing.

Noesis Vision Inc., Quebec, Canada. pp. 149-166.

SAS. 1988. SAS/STAT Guide for Personal
Computers, Version 6.03. SAS Institute, Inc., Cary,
USA.

Seymour, G. B., J. E. Tayor and G. A. Tucker
(ed.).

Champman & Hall, London. pp. 17-24.

1993. Biochemistry of Fruit Ripening.
Vincent, J. F. V. 1989. Relationship between
density and stiffness of apple fleash. J. of the
Science of Food and Agriculture 47(4):443-462.



