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On the Effect of Methyl Cellulose-Added Syrup
Exerted on the Seal Strength of Pouches

Hipeakl Saico and YosHIo SHIMODA

In the recent years progress of packed foods industry has been remarkable, and,
among other packed fruits, packed mandarin orange in syrup seems to be widely
popular.

In the process of manufacturing the packed mandarin orange in syrup, however,
the process has presented such problems as the failure of pouch sealing when methyl
cellulose is added in the syrup for the purpose of a preventing white turbidity for-
mation of syrup.

In the present study, the effects of syrup containing methyl cellulose and CMC on
seal strength were examind, and the effect of hesperidinase, which is known as another
anti-turbidity agent, was also examind.

As a result of the examinations, it was found that only methyl cellulose renders
the pouch seal imposible at the low density polyethylene surface (Table. 1), but not
at the high density polyethylene surface up to about 10 ppm of methyl celiulose
(Table. 2).

On the other hand, syrup containing the enzyme causes no difficulties in heat seal
of low density polyethylene.

CMC and viscus substances were found unaffecting the seal strengih (Table. 4, 5).

No significant differences in the effect on seal strength were observed between
varied concentrations of sucrose and saline solutions (Table.6).
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Fig. 1 Specimen measuring seal strength.
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Fig. 2 Change of transparency of syrup of
packed mandarin orange containing
hesperidinase during storage.
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Table. 1 Effect of syrup containing methyl cellulose and enzyme on the seal strength.

unit : kg/20mm

1 2 | 3 | 4 5 6 x
Control 3.4 3.3 3.35 3.2 3.4 3.1 3.29
MC 50 ppm 0 0 0 0 0 0 0
Cane sugar v 10 10 | 13 0 0 0 0 0.38
4 5 0 1.15 0 1.5 1.7 1.35 0.95
23% o1 2.8 3.6 3.4 2.1 2.7 3.4 3.00
Enzyme 10u 3.1 3.1 3.2 2.5 3.2 3.0 3.02
” S5u 3.15 3.5 2.9 3.2 3.3 2.8 3.14
Control 3.2 2.5 3.4 3.1 3.7 3.1 3.17
Cane sugar MC 50 ppm 0 0 0 0 0 0 0
11% 7 10 0 0 0 0 0 0 0
+ 7 5 0 0 1.1 0 0 1.2 0.38
Artificially w1 2.7 3.0 1.8 2.5 2.0 2.9 2.48
sweetened Enzyme 10u 3.3 3.2 3.0 3.2 2.8 3.0 3.08
” 5u 2.9 2.7 3.5 2.9 3.4 3.0 3.07

Film : polyethylene/saran-coated cellophane




Table. 2 Effect of aqueous solutions of methyl cellulose on the

seal strength of plastic films.

Unit : kg/20 mm

: High density - .
~— Films Hight density Polyethylene .
T~ p%};?;}égg?e polyethylene /polyester Polyethylene
Additive ™. 0. 06 mm 0.1mm 0.09 mm 0.06mm
MC 100 ppm 2.4 1.7 0 0
50 2.1 1.4 0 C
10 3.2 2.2 0 ¥
5 3.2 2.1 1.0 .
4 3.2 3.1 3.5 0
3 3.2 3.0 3.1 o
2 3.2 3.0 4.6 0
1 3.7 2.8 4.1 1.5
0 3.8 | 2.5 4.0 1.6
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Table. 3 Effect of agueous solutions ol
methyl cellulose on the seal
strength of high density poly-
ethylene/polyester.

Me Seal staength
5000 ppm 0
2000 0
1000 0

500 1.4
250 2.0
125 2.2

SRS ) a—EF Y YA (CMC) Lo TREHC Y —ABmELRIE L (Table. 4).
RIMBERERFBO 2% MIC1FOEDLTH >/ CMCIRBEL TR Yy — ViR EICEE L 1L0.
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on the seal strength of plastic [ilms.

Table. 4 Effect of aqueous solulions of carboxymethyl cellulose

unit : kg/20 mm

High density High density Polyethylene Polyethylene Polyethylene
Films polyethylene polyethylene /polyester /Saran-coated
/polyester cellophane
0.06mm 0.1mm 0.09 mm 0.06 mm 0.1mm
CMC

1% 4.2 3.2 4.4 1.4 3

2% 4.0 2.9 4.3 1.6 2.3
2 %* 4.1 — — — 2.7

* 23% Sucrose solutions

Table. 5 Effect of viscus substance on the
seal sirength of polyethylene/Saran-

coated cellophane.

Viscus substance

Seal strength

kg/20 mm
Sodium polyacrylate 2.4
(low viscosity) :
Sodium alginate 0.5% 2.5
1.25% 2.1
2.5% 2.1
Sodium casein 5% 2.8
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Table. 6 The effect of sucrose solution and saline solution on the sealing strength.

unit

: kg/20 mm

Concentration High density Polyethylene
polyethylene /Saran-coated
% /polyester cellophane
20 4.0 2.6
. 30 3.9 2.5
Sucrose solution 40 4.0 2.6
50 4.0 2.5
5 4.1 2.7
. . 10 4.1 2.7
Saline solution 20 4.1 2.8
30 4.0 2.7
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