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Abstract :

This study was intended to investigate the nutritional value (mois-
ture, protein, fat, carbohydrate, fiber, ash, ascorbic acid and miner-
als) for two types of frozen vegetables (okra and green beans). The
results of okra showed 83.87, 84.78 and 85.92% moisture, 1.42, 1.37
and 1.32% protein, 0.46, 0.38 and 0.35% fat, 7.54, 7.56 and 6.80%
carbohydrate, 5.92, 5.23 and 4.94% fiber, 0.79, 0.68 and 0.67% ash,
38.13, 27.02 and 26.57 mg/100g ascorbic acid, 226.27, 184.61 and
126.83 mg/100g sodium, 794.31, 676.64 and 656.37 mg/100g potas-
sium, 402.56, 326.48 and 309.59 mg/100g calcium, 678.72, 561.29
and 556.42 mg/100g magnesium content, for fresh, after blanching
and after freezing process, respectively. The results of green beans
had 86.52, 87.76 and 87.68% moisture, 1.82, 1.76 and 1.72% pro-
tein, 0.43, 0.38 and 0.36% fat, 5.06, 3.63 and 4.06% carbohydrate,
6.31, 5.70 and 5.43% fiber, 0.86, 0.77 and 0.75% ash, 56.32, 44.85
and 38.68 mg/100g ascorbic acid, 127.03, 93.25 and 75.38 mg/100g
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sodium, 712.43, 606.34 and 586.53 mg/100g potassium, 407.65,
302.52 and 292.64 mg/100g calcium, 637.18, 558.71 and 551.27
mg/100g magnesium content, for fresh, after blanching and after
freezing process, respectively. This study showed that blanching and
freezing delays the degradation of nutritive value of frozen vegetable
products.

Key words: Vegetables; Moisture; Protein; Fat; Carbohydrate; Fiber;

Ash; Ascorbic acid; Minerals content.

INTRODUCTION

As a pre-freezing process, blanching is used to inactivate en-
zymes that cause detrimental changes in color, flavor and nutritive
value during frozen storage (Brewer et al., 1995); however, this treat-
ment can also cause loss of such characteristics (Murcia et al., 2000).
According to Brewer et al. (1994), the loss of water-soluble minerals
and vitamins during blanching should also be minimized by keeping
blanching time and temperature at an optimum combination. Almost
every vegetable needs to be blanched and rapidly cooled prior to
freezing (Sipos et al., 2009), and this process is usually achieved with
the use of heat (boiling water, steam or microwave) for a short period
of time. Blanching is usually carried out between 75 and 95°C for 1
to 10 minutes, depending on the size of individual vegetable pieces
(Thane and Reddy 1997). Steam blanching takes longer than the wa-
ter method, but helps retain water-soluble nutrients, such as some vi-
tamins and minerals (Barbosa-Canovas et al., 2005). After blanching,
the product should be rapidly cooled down to minimize the degrada-
tion of heat-labile nutrients (Barbosa-Canovas et al., 2005).

According to Selman (1992), freezing process itself does not alter
the nutritive value of the product being frozen. It is during the pre-
parative steps prior to freezing, particularly blanching, and during
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subsequent frozen storage that losses of more labile vitamins occur
(Czarnowska and Gujska 2012). Scott and Eldridge (2004) indicate that
freezing step generally has no significant effect on the vitamins con-
tent of vegetables. Research done by Ninfali and Bacchiocca (2003)
on freezing using a Lewis individual quick freezing (IQF) tunnel
and blast freezer also did not show differences in ascorbic acid con-
tent of vegetables. Lisiewska and Kmiecik (1991) also reported no
effect of freezing on the content of thiamin and riboflavin of veg-
etables, and this concept could also be extended to other components
of vegetables. According to Thane and Reddy (1997), the amount of
carotenoids is also not affected by freezing, particularly rapid freez-
ing. Deteriorative process occurs, although at a very low rate, during
storage. This is desirable, of course, because of the high value placed
on carotenoids as nutrients.

MATERIALS AND METHODS

Samples preparation

The fresh vegetables samples were collected from local
market and the fresh samples were washed under running tap
water and kept on 4 °C until needed of analysis. Also, another
vegetables samples were collected after blanching and freezing
and kept on -18 °C until needed for the different investigations.
Moreover, all the chemicals used in this study were of analytical
grade.

Chemical composition

Moisture, protein, fat, fiber and ash were determined according
to AOAC (2010). The carbohydrate content was determined by dif-
ference. Ascorbic acid was determined according to Ruck method
(1963) in the manner described by El-obeid (2003), and minerals
were extracted according to Pearson’s method (1981), potassium and
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sodium contents of each extracted sample were determined accord-
ing to AOAC (2010) using flame photometer, calcium content was
determined according to Champman and Pratt (1968), magnesium
content was determined according to Pearson’s method (1981) with
some modifications.

RESULTS AND DISCUSSION
Moisture content

Moisture content of okra sample was 83.87, 84.78 and 85.92%,
while, of green beans sample was 86.52, 87.76 and 87.68% for fresh,
after blanching and after freezing process, respectively. The water
may be increased due to the loss of solid content during blanching
time (Torreggiant et al., 2000). The sublimation of ice at the surface
can also occur during storage in improperly packaged food, leading
to desiccation and causing undesirable weight loss (Sun, 2006).

Protein content

Protein content of okra sample was 1.42, 1.37 and 1.32%, mean-
while, of green beans sample was 1.82, 1.76 and 1.72% for fresh,
after blanching and after freezing process, respectively. The changes
in nutrients and other components, such as proteins during blanching
of vegetables was conservation of soluble nutrients. The soluble sol-
1ds of frozen vegetables did not change significantly during freezing
(Sipos et al., 2009).

Fat content

Fat content of okra sample was 0.46, 0.3 and 0.35%, as well
as of green beans sample was 0.43, 0.3 and 0.36% for fresh, after
blanching and after freezing process, respectively. Puupponen- Pimi
et al. (2003) mentioned the importance of enzymatic inactivation by
blanching to prevent degradation of total fatty acids in vegetables.
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Carbohydrate content

Carbohydrate content of okra sample was 7.54, 7.56 and 6.80%,
while of green beans sample was 5.06, 3.63 and 4.06% for fresh,
after blanching and after freezing process, respectively. The soluble
solids of frozen vegetables did not change significantly during freez-
ing. The amount of total and individual sugars also did not change
much (Sipos et al., 2009).

Fiber content

Fiber content of okra sample was 5.92, 5.23 and 4.94%, as well
as of green beans sample was 6.31, 5.70 and 5.43% for fresh, af-
ter blanching and after freezing process, respectively. According to
Puupponen-Pimii et al. (2003), dietary fiber components were rather
stable during blanching, and they were either not affected. The ex-
planation would be the mechanical disruption of cells during pro-
cessing that might have resulted in better extraction of fiber compo-

nents (Czarnowska and Gujska 2012).

Ash content

Ash content of okra sample was 0.79, 0.68 and 0.67%, while, of
green beans sample was 0.86, 0.77 and 0.75% for fresh, after blanch-
ing and after freezing process, respectively. Some of industrial pro-
cessing implies carrying out a series of prior operations to prepare
the products, such as washing and blanching, can signify a decrease
in mineral content of vegetables (Polo et al., 1992). Frozen vegetables
after storage period which a statistically significant decrease in ash
content compared with the blanched material was recorded (Walde-
mar et al., 2000).



Ascorbic acid content

Ascorbic acid content of okra sample was 38.13,27.02 and 26.57
mg/100g, and of green beans sample was 56.32, 44.85 and 38.68
mg/100g for fresh, after blanching and after freezing process, respec-
tively. The blanching caused obvious decrease in vitamin C content
due to oxidation, high solubility in water and high sensitivity to heat
(Hui et al., 2004). Martins and Silva (2003) reported that, improper
frozen storage causes evident changes in sensory characteristics that
can influence consumer acceptability, but also leads to products re-

duced nutritive value, mainly in vitamin C.

Sodium content

Sodium content of okra sample was 226.27, 184.61 and 126.83
mg/100g, and of green beans sample was 127.03, 093.25 and 075.38
mg/100g for fresh, after blanching and after freezing process, re-

spectively.

Potassium content

Potassium content of okra sample was 794.31, 676.64 and 656.37
mg/100g, and of green beans sample was 712.43, 606.34 and 586.53
mg/100g for fresh, after blanching and after freezing process, re-

spectively.

Calcium content

Calcium content of okra sample was 402.56, 326.48 and 309.59
mg/100g, and of green beans sample wand 407.65, 302.52 and
292.64 mg/100g for fresh, after blanching and after freezing process,

respectively.
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Magnesium content

Magnesium content of okra sample was 678.72, 561.29 and
556.42 mg/100g, and of green beans sample was 637.18, 558.71 and
551.27 mg/100g for fresh, after blanching and after freezing pro-
cess, respectively. Among minerals, potassium content was often de-
creased during blanching. The authors indicate that the behavior of
minerals during blanching is related to the solubility. Potassium, the
most abundant mineral in vegetables (Sipos et al., 2009), is extremely
mobile and is easily lost by leaching during blanching because of
its high solubility in water. Calcium and magnesium are generally
bound to the plant tissue are not readily lost by leaching, and some-
times can even be taken up by vegetables during blanching from the
processing water in areas with hard water (Van den Berg et al., 2000).

Table 1: Effect of blanching and freezing process
on okra nutritive value

Item Fresh farm After.blanch- After freezing
ing process

Moisture % 83.87+0.01 84.78 +£0.03 85.92+0.04
Protein % 1.42+£0.03 1.37 £0.01 1.32+0.06
Fat % 0.46 +0.01 0.38+0.04 0.35+£0.02
Total carbohydrate % 7.54 +0.05 7.56 £0.03 6.80£0.01
Fiber % 5.92 +0.06 5.23+£0.05 4.94+0.03
Ash % 0.79 £0.03 0.68 +0.04 0.67+0.01
Ascorbic acid mg/100g 38.13 +£0.06 27.02 £0.03 26.57 £0.02
Sodium mg/100g 226.27+0.01  184.61 £0.02  126.83 £0.05
Potassium mg/100g 79431+0.03 676.64+0.04 656.37+0.01
Calcium mg/100g 402.56 £0.04 32648 +£0.01  309.59+0.06
Magnesium mg/100g 678.72+0.01  561.29+0.05  556.42 +0.03
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Table 2: Effect of blanching and freezing process

on green beans nutritive value

Item Fresh farm After After freezing
blanching process
Moisture % 86.52 +0.03 87.76 £ 0.04 87.68 +£0.05
Protein % 1.82 +0.05 1.76 £ 0.03 1.72 £ 0.06
Fat % 0.43+£0.03 0.38+0.01 0.36 +0.04
Total carbohydrate % 5.06 = 0.04 3.63 +0.02 4.06 £0.05
Fiber % 6.31+£0.03 5.70 £ 0.01 5.43 +£0.02
Ash % 0.86 +0.02 0.77 £ 0.04 0.75+0.01
Ascorbic acid mg/100g 56.32+0.05 44.85 £ 0.01 38.68 +0.03
Sodium mg/100g 127.03 £0.01  093.25+0.03 75.38 £0.04
Potassium mg/100g 712.43+£0.03  606.34 £0.05  586.53 £0.01
Calcium mg/100g 407.65+£0.06  302.52+0.03  292.64 +0.02
Magnesium mg/100g 637.18+0.01  558.71+0.04 551.27+0.03
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