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Abstract

Carrot is one of the most important vegetables grown in
India, used as a fresh vegetable all the year for salad
purposes as well as for extraction of juice, canning and as
supplement for infant baby food. It is an economically
important vegetable worldwide and is the richest source of
carotenoids in the human diet. The purpose of applying
carnauba wax to carrots includes delayed reduction in colour,
flavour, moisture and firmness thus maintaining freshness
in carrots for longer period. The carnauba wax diluted to
5.3% wax level exhibited maximum flavour and body and
texture sensory score after 20-25 days of storage at room
temperature and 50 days at refrigerated storage, respectively.
The carnauba wax diluted to 4.8% wax level exhibited
maximum red colour (a-value) response at room temperature
and at low temperature but there is very little difference
between red colour (a-value) of 4.8% and 2.3% wax level.
The hardness value in terms of force (gm) in carnauba wax
treated carrots increased during storage at room temperature
(26-32oC) and at low temperature (100C). The carnauba wax
diluted to 5.3% wax level exhibited minimum (3.24%) and
maximum PLW (3.82%) after 50 days of refrigerated and 35
days of room temperature storage, respectively.
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Introduction

Carrot (Daucus carota L.) is one of the most important
vegetables grown in India. It is used as a fresh vegetable
all year long as well as for juice production, dessert,
canning and baby food. It is an economically important
vegetable worldwide and is the largest source of
carotenoids in the human diet. Carrots are best known
for the richest supply of carotenoid, â-carotene. Carrot
also provides other health promoting attributes such as
prevention of cardiovascular diseases and other health-
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supporting nutrients. Edible coatings provide
semipermeable barrier against oxygen, carbon dioxide,
moisture and solute movements thereby reducing
respiration, water loss and oxidation reaction. Proteins,
lipids and polysaccharides are the main constituents of
edible films and coatings. However, among the edible
films, carnauba wax is an important edible and natural
polymer coating material under the lipid group, which is
recovered from the underside of the leaves of a Brazilian
palm tree (Coperni cacerifera) and is mainly used to
reduce water loss and gloss. Carnauba wax is widely
used as glazing agent for confectionary products
including chocolate, snacks, nuts, coffee beans and
dietary supplements (European Parliament and Council
Directive 1995). The present investigation has been
carried to evaluate the different carnauba wax diluted
emulsion on sensory and physico-chemical properties
during refrigerated and room temperature storage.

Materials and Methods

The study was conducted at Indian Institute of Vegetable
Research, Varanasi. Freshly harvested carrots from local
farmer’s field were immediately brought to laboratory
and washed thoroughly to clean the adhering soil from
carrot roots. Carnauba wax stable emulsion was made
with varying levels (7.5-10.0%) of oleic acid and addition
of hot water (80-100oC). The emulsion contained 7.7%
wax level in carnauba wax emulsion. Carnauba wax
emulsion was diluted with hot water (20-100%) to dilute
make the wax level from 4.4 to 6.7%. Washed and
surface air dried carrots were dipped in different diluted
carnauba wax emulsion for 1 min and subsequently
surface air dried for 15-20 min at room temperature. All
the carnauba wax dipped carrots after drying in air were
packaged in polypropylene pouches (15cm Î 13cm) of
thickness 14.5 gauge and sealed with hand sealer. All
the packaged carrots were stored at room temperature
(26-32oC) and refrigerated condition (10oC). The
observations of storage characteristics were recorded
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after every 5 days interval. Physiological loss in weight
was calculated using the formula (A-B)/AX100, where
A is weight just before storage and B is the weight after
storage.

Sensory evaluation: A panel of 10 trained judges was
set up to evaluate carnauba wax coated carrot for overall
acceptability with regards to flavor, color and appearance
and body and texture on 9-point hedonic scale as per
the method (Lawless and Haymann 1988).

Physico-chemical analysis: The physico-chemical
parameters such as moisture content were analyzed
initially and at the interval of 5 days of refrigerated
storage at 10±1 °C and room temperature using standard
analytical method (Ranganna, 1997). Total carotenoids
were extracted and partitioned in acetone and petroleum
ether, respectively and estimated using a
spectrophotometer as per the method of Gross (1991).

Texture profile analysis: Texture profile analysis
(hardness) of carnauba wax coated samples was studied
using TA-XT2i (Stable Micro System, UK) Texture
Analyzer fitted with a 50 kg load cell using Needle probe
stainless steel P/2N having pre-test speed of 2 mm/sec,
test speed of 1mm/sec and post test speed of 2 mm/
sec.

Color measurement: Colour attributes (L*, a*, b*) of
fruit surface were measured using colour meter (Colour-
Tec PCM, USA). Measurement was done in triplicate.

Statistical analysis: The data generated during the study
was analyzed using Design expert version 7.0 which
was analyzed using Systat Version 7.0 SPSS Inch., USA
to draw meaningful inferences.

Result and Discussion

Changes in mean flavour score of carnauba wax
coated carrot during storage: The flavour score in
carnauba wax treated carrots decreased during storage
at room temperature (26-32oC) and at low temperature
(10oC). The carnauba wax treated carrots with wax
level of 5.3% had exhibited maximum flavour score of
7.0 after 50 days of storage at low temperature (10oC)
while the carnauba wax treated carrots with wax level
at 5.3% spoiled after 35 days of storage at room
temperature (Table 1). Control carrots without wax
coating had the acceptable flavour score of 7.0 after 10
days and 35 days of storage at room and at refrigerated
storage temperature, respectively. It is evident from
Table 1 that maximum flavour score was obtained for
wax dilution at 5.3% while the flavour score was

Table 1: Change in mean flavour score of carnauba wax coated carrot during storage
Days 

Sample Temp 
oC 0 5 10 15 20 25 30 35 40 45 50 

Control 8.5 8.0 7.0 6.0 5.0 S S S S S S 
6.7% 8.5 8.5 7.5 7.0 6.0 5.5 S S S S S 
5.9% 8.5 8.5 8.0 7.0 7.0 6.0 5.0 S S S S 
5.3% 8.5 8.5 8.0 7.5 6.5 6.0 5.5 5.0 S S S 
4.8% 

26-32 

8.5 8.0 7.5 7.0 6.0 5.0 S S S S S 
Control 8.5 8.5 8.5 8.5 8.5 8.0 7.5 7.0 6.0 S S 
6.7% 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0 7.0 6.5 5.5 
5.9% 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 7.5 7.5 6.5 
5.3 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 7.5 7.0 7.0 

4.8% 

10 

8.5 8.5 8.5 8.5 8.5 8.0 8.0 7.5 6.5 5.5 5.0 
P<0.001, CD :I0.27, D0.27, IxD0.29 (room temperature); P<0.001, CD :I0.16, D0.16, IxD0.21(low temperature) 

 

Table 2: Change in mean body and texture score of carnauba wax coated carrot during storage
Days 

Sample Temp 
0C 0 5 10 15 20 25 30 35 40 45 50 

Control 8.5 7.5 6.5 6.0 5.0 S S S S S S 
6.7% 8.5 7.5 7.0 6.5 6.0 5.0 S S S S S 
5.9% 8.5 8.0 7.5 7.0 7.0 6.0 5.0 S S S S 
5.3% 8.5 8.0 8.0 8.0 7.5 7.5 6.0 5.0 S S S 
4.8% 

26-32 

8.5 7.0 6.5 6.0 5.5 5.0 S S S S S 
Control 8.5 8.5 8.5 8.5 8.0 8.0 7.5 7.0 6.0 S S 
6.7% 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0 7.0 6.5 5.5 
5.9% 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 7.5 7.0 6.5 
5.3% 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 7.5 7.0 7.0 
4.8% 

10 

8.5 8.5 8.5 8.5 8.5 8.5 8.5 7.5 6.5 5.5 5.0 
P<0.001, CD :I0.27, D0.27, IxD0.29 (room temperature); P<0.001, CD :I0.80, D0.81, IxD1.03(low temperature) 
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minimum for carnauba wax treated carrot with wax
dilution of 4.8% as wax level. Ben-Yehoshua (1987)
also mentioned that edible coating and films could retain
the volatile flavors in vegetables for longer time. The
analysis of variance studies showed  that storage periods,
carnauba wax dilutions and interaction of storage period
and dilution had significant (P<0.001, CD:I0.27, D0.27,
IxD0.29 ) at room temperature and  P<0.001, CD :I0.16,
D0.16, IxD0.21  at low temperature) changes of flavour
score of carnauba wax coated carrot during storage
for 50 days (Table 1).

Changes in mean body and texture score of
carnauba wax coated carrot during storage: The body
and texture sensory score in carnauba wax treated
carrots decreased during storage at room temperature
(26-32oC) and at low temperature (10oC). The carnauba
wax diluted to 5.3% wax level exhibited maximum body
and texture score at room temperature and at low
temperature (Table 2). The carnauba wax treated carrots
with wax level of 5.3% had the maximum (7.0) body
and texture score after 50 days of storage at low
temperature (10oC) while the carnauba wax treated
carrots with wax level of 5.3% spoiled after 35 days of
storage at room temperature (Table 2). Control carrots
without wax coating had body and texture sensory score

of 7.5 after 5 days and 30 days of room temperature
and refrigerated storage, respectively. It is evident from
Table 2 that maximum body and texture score was
obtained after wax dilution of 5.3% followed by 5.9%
and 6.7% while the body and texture score was minimum
for carnauba wax treated carrot with wax dilution of
4.8% during room temperature and refrigerated storage
temperature. The analysis of variance studies had shown
that storage periods, carnauba wax dilution and
interaction of storage period and dilution had significant
(P<0.001, CD :I0.27, D0.27, IxD0.29 at room temperature
and  P<0.001, CD :I0.80, D0.81, IxD1.03 at low temperature)
changes of body and texture score of carnauba wax
coated carrot during storage for 50 days (Table 2).

Changes in mean red colour (a-value) of carnauba
wax coated carrot during storage: The red colour (a-
value) in carnauba wax treated carrots was not changed
during storage at room temperature (26-32oC) and at
low temperature (10oC). The red colour (a-value) in
carrot samples increased with decrease the level of wax
dilution (Table 3). The carnauba wax diluted to 4.8%
wax level exhibited maximum red colour (a-value)
development at room temperature and at low temperature
but there is very little difference between red colour (a-
value) change of 4.8% and 5.3 % wax level (Table 3).

Table 3: Change in mean red colour (a-value) of carnauba wax coated carrot during storage
Days 

Sample Temp 
oC 0 5 10 15 20 25 30 35 40 45 50 

Control 18.19 17.50 17.00 16.81 16.50 S S S S S S 
6.7% 18.19 17.71 17.40 17.11 17.00 16.75 S S S S S 
5.9% 18.19 17.64 17.13 16.90 16.87 16.53 16.74 S S S S 
5.3% 18.19 17.82 17.55 17.27 17.05 16.89 16.94 16.70 S S S 
4.8% 

26-32 

18.19 17.95 17.62 17.50 17.30 17.01 S S S S S 
Control 18.19 17.50 17.27 17.01 16.88 16.53 16.31 15.97 15.64 S S 
6.7% 18.19 17.77 17.52 17.42 17.31 17.22 17.12 17.07 16.76 16.53 16.40 
5.9% 18.19 17.70 17.49 17.36 17.21 17.11 17.00 16.92 16.61 16.44 16.23 
5.3% 18.19 17.95 17.81 17.71 17.63 17.44 17.37 17.11 17.07 16.88 16.73 
4.8% 

10 

18.19 18.09 17.99 17.87 17.77 17.64 17.53 17.41 17.28 17.12 17.02 
P<0.001, CD :I0.12, D0.12, IxD0.13(room temperature); P<0.001, CD4.16(low temperature) 

 
Table 4: Change in mean hardness (gm) of carnauba wax coated carrot during storage

Days 

Sample Temp 
oC 0 5 10 15 20 25 30 35 40 45 50 

Control 1228.9 994.5 953.6 917.8 856.1 S S S S S S 
6.7% 1228.9 1170.8 1000.6 981.9 932.9 880.7 S S S S S 
5.9% 1228.9 1186.9 1072.3 1063.0 954.6 918.2 891.3 S S S S 
5.3% 1228.9 1201.1 1198.5 1099.1 987.8 942.7 921.5 909.0 S S S 
4.8% 

26-32 

1228.9 1007.2 986.3 953.1 902.3 865.4 S S S S S 
Control 1228.9 1140.6 1100.8 1075.4 991.7 952.8 948.9 910.7 885.5 S S 
6.7% 1228.9 1190.8 1167.6 1150.9 1132.8 1121.4 1055.9 1012.6 1003.7 993.5 980.0 
5.9% 1228.9 1200.4 1185.7 1173.8 1164.2 1137.3 1110.9 1100.4 1084.4 1054.7 1044.5 
5.3 1228.9 1210.7 1200.9 1196.3 1181.1 1174.4 1169.2 1160.0 1147.7 1122.5 1107.6 

4.8% 

10 

1228.9 1170.3 1143.3 1124.4 1117.9 1080.1 1001.3 989.1 975.7 957.9 923.4 
P<0.001, CD :I5.21, D5.21, IxD5.63(room temperature); P<0.001, CD :I1.36, D1.38, IxD1.75(low temperature) 

 



88 Singh et al. : Effect of carnauba wax coating on the quality and shelf life of carrot

The carnauba wax treated carrots with wax level of
5.3% had the red colour (a-value) of 16.73 after 50
days of storage at low temperature (10oC) while the
carnauba wax treated carrots with wax level of 5.3%
were spoiled after 35 days of storage at room
temperature (Table 3). It is evident from Table 3 that
maximum red colour (a-value) was obtained for wax
dilution of 4.8% while the red colour (a-value) was
minimum for carnauba wax treated carrot with wax
dilution of 6.7% as wax level. The analysis of variance
studies had shown that storage periods, carnauba wax
dilutions and interaction of storage period and dilution
had significant (P<0.001, CD:I0.12, D0.12, IxD0.13 at room
temperature and P<0.001, CD:D4.16 at low temperature)
changes of red colour (a-value) of carnauba wax coated
carrot during storage for 50 days (Table 3).

Changes in mean hardness of carnauba wax coated
carrot during storage: The hardness in carnauba wax
treated carrots decreased during storage at room
temperature (26-32oC) and at low temperature (100C)
due to softening of tissues (Table 4). El-Anany et al,
2009 also reported that hardness in apple decreased with
increasing the storage period in treated and untreated
apple samples. Apple coated with edible wax such as
jojoba wax, paraffin oil, soybean gum, glycerol and
arabic gum retain the highest hardness as compared to

uncoated apple samples during storage. The carnauba
wax diluted to 5.3% wax level exhibited maximum
hardness at room temperature and at low temperature
(Table 4). The carnauba wax treated carrots with wax
level of 5.3% had the hardness of 1107.6 gm after storage
for 50 days at low temperature (10oC) while the carnauba
wax treated carrots with wax level of 5.3% had hardness
value of 909 gm after 35 days of storage at room
temperature and which was sensory spoiled (Table 4).
Control carrot without wax coating had the hardness
values of 856.1 and 885.5gm after 20 and 40 days of
storage at room temperature and at low temperature,
respectively. It is evident from Table 4 that maximum
hardness was obtained for wax dilution of 5.3% while
the minimum hardness was obtained with carnauba wax
dilution of 4.8%. The analysis of variance studies had
shown that storage periods, carnauba wax dilutions and
interaction of storage period and dilution had significant
(P<0.001, CD:I5.21, D5.21, IxD5.63 at room temperature
and P<0.001, CD:I1.36, D1.38, IxD1.75 at low temperature)
changes of hardness (gm) of carnauba wax coated
carrot during storage for 50 days (Table 4).

Changes in mean physiological loss in weight (PLW)
of carnauba wax coated carrot during storage: The
PLW in carnauba wax treated carrots increased during
storage at room temperature (26-32oC) and at low

Table 5: Change in mean physiological loss in weight (PLW, %) of carnauba wax coated carrot during storage
Days 

Sample Temp 
oC 0 5 10 15 20 25 30 35 40 45 50 

Control 0.00 0.93 2.06 3.94 5.13 S S S S S S 
6.7% 0.00 0.79 1.64 2.70 3.71 4.04 S S S S S 
5.9% 0.00 0.54 1.10 1.70 2.60 3.26 3.80 S S S S 
5.3% 0.00 0.42 0.98 1.51 2.21 2.92 3.41 3.82 S S S 
4.8% 

26-32 

0.00 0.88 1.70 2.87 3.86 4.20 S S S S S 
Control 0.00 0.82 1.33 1.89 2.39 2.80 3.37 3.75 4.22 S S 
6.7% 0.00 0.60 1.00 1.43 1.90 2.27 2.30 3.00 3.46 3.90 4.30 
5.9% 0.00 0.41 0.71 1.07 1.34 1.67 2.00 2.37 2.70 3.11 3.46 
5.3 0.00 0.39 0.59 0.90 1.20 1.56 1.86 2.17 2.40 2.89 3.24 

4.8% 

10 

0.00 0.72 1.16 1.60 2.01 2.46 2.88 3.30 3.67 4.19 4.60 
P<0.001, CD :I0.14, D0.14, IxD0.15(room temperature); P<0.001, CD :I0.10, D0.10, IxD0.12(low temperature) 

 
Table 6: Change in mean moisture (%) of carnauba wax coated carrot during storage

Days 

Sample Temp 
oC 0 5 10 15 20 25 30 35 40 45 50 

Control 89.67 88.09 87.01 86.00 85.12 S S S S S S 
6.7% 89.67 88.52 87.69 86.75 85.91 85.36 S S S S S 
5.9% 89.67 88.91 88.13 87.29 86.69 85.75 85.16 S S S S 
5.3% 89.67 89.27 88.65 87.78 86.99 86.04 85.65 85.30 S S S 
4.8% 

26-32 

89.67 88.36 87.47 86.57 85.70 85.26 S S S S S 
Control 89.67 89.27 88.88 88.49 88.09 87.70 87.30 86.89 86.50 S S 
6.7% 89.67 89.37 89.07 88.77 88.47 88.25 87.94 87.65 87.36 87.05 86.76 
5.9% 89.67 89.45 89.26 89.02 88.84 88.61 88.36 88.13 87.94 87.74 87.54 
5.3% 89.67 89.58 89.46 89.33 89.23 89.11 89.00 88.92 88.83 88.70 88.60 
4.8% 

10 

89.67 89.34 89.05 88.73 88.34 88.23 87.94 87.62 87.34 87.00 86.55 
P<0.001, CD :I0.12, D0.12, IxD0.13(room temperature); P<0.001, CD :I0.68, D0.69, IxD0.87(low temperature) 
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temperature (10oC). The carnauba wax diluted to 5.3%
wax level exhibited minimum PLW at room temperature
and at low temperature (Table 5). The carnauba wax
treated carrots with wax level of 5.3% had PLW of
3.24% after 50 days of storage at low temperature
(10oC) while the carnauba wax treated carrots with wax
level of 5.3% spoiled after 35 days of storage at room
temperature (Table 5). Control carrots without wax
coating had maximum PLW of 5.13 and 4.22% after 20
and 40 days of storage at room temperature and at low
temperature, respectively. It is evident from Table 5 that
minimum PLW (%) was obtained for wax dilution of
5.2%. El-Anamy et al., 2009 also supported our results
and reported that edible coating through  jojoba wax,
paraffin oil, soybean gum, glycerol and arabic gum
caused significant (P<0.05) reduction in weight loss as
compared to fully controlled apple samples. The analysis
of variance studies had shown that storage periods,
carnauba wax dilutions and interaction of storage period
and dilution had significant (P<0.001, CD:I0.14, D0.14,
IxD0.15 at room temperature and P<0.001, CD:I0.10, D0.10,
IxD0.12 at low temperature) changes of PLW (%) of
carnauba wax coated carrot during storage for 50 days
(Table 5).

Changes in mean moisture content in carnauba wax
coated carrot during storage: The changes in mean
moisture content in carnauba wax treated carrot are
presented in Table 6. The moisture content in carnauba
wax treated carrots decreased during storage at room
temperature (26-32oC) and at low temperature (10oC).
The carnauba wax diluted to 5.3% exhibited maximum
retention of moisture content at room temperature and
at low temperature (Table 6). The carnauba wax treated
carrots with wax level of 5.3% had the moisture content
of 88.6% after storage for 50 days at low temperature
(10oC) while the carnauba wax treated carrots with wax
level of 5.3% were spoiled after 35 days of storage at
room temperature (Table 6). Control carrots without
wax coating had the moisture content of 85.12% and

86.50% after 20 and 40 days of storage at room
temperature and at low temperature, respectively. It is
evident from Table 6 that maximum moisture content
was obtained at 5.3% level of dilution while the minimum
moisture content was found in carnauba wax treated
carrot with dilution of 4.8%. Chien et al., 2005 reported
that higher loss in uncoated fruits can be attributed due
to higher rate of respiration and transpiration during
storage. The analysis of variance studies had shown
that periods, carnauba wax dilutions and interaction of
storage period and dilution had significant (P<0.001,
CD:I0.12, D0.12, IxD0.13 at room temperature and P<0.001,
CD:I0.68, D0.68, IxD0.87  at low temperature) changes of
moisture content (%) of carnauba wax coated carrot
during storage for 50 days (Table 6).

Changes in mean â- carotene of carnauba wax
coated carrot during storage: The â- carotene content
in carnauba wax treated carrots decreased during storage
at room temperature (26-32oC) and at low temperature
(10oC). The carnauba wax diluted to 5.3% wax level
exhibited maximum â-carotene content at room
temperature and at low temperature (Table 7) but there
has been little differences in all carnauba wax treated
carrot samples during storage The carnauba wax treated
carrots with wax level of 5.3% had the â-carotene 6.31
mg/100g after storage for 50 days at refrigerated storage
temperature (10oC) while the carnauba wax treated
carrots with wax level of 5.3% were spoiled after 35
days of storage at room temperature (Table 7). Control
carrots without wax coating had the â-carotene of 5.67
and 6.01 mg/100g after 20 and 40 days of storage at
room temperature and at low temperature, respectively.
It is evident from Table 7 that maximum â-carotene
(mg/100g) was obtained for wax dilution of 5.3%
followed by 5.9% and 6.7% while the â-carotene (mg/
100g) content was minimum in carnauba wax treated
carrot with wax dilution of 4.8% as wax level. The
analysis of variance studies had shown that storage
periods, carnauba wax dilutions and interaction of

Table 7: Change in mean â- carotene (mg/100g) of carnauba wax coated carrot during storage
Days 

Sample Temp 
oC 0 5 10 15 20 25 30 35 40 45 50 

Control 8.01 7.41 6.86 6.43 5.67 S S S S S S 
6.7% 8.01 7.61 7.02 6.69 6.27 5.99 S S S S S 
5.9% 8.01 7.73 7.19 6.90 6.76 6.31 6.09 S S S S 
5.3% 8.01 7.95 7.52 7.21 7.08 6.88 6.72 6.44 S S S 
4.8% 

26-32 

8.01 7.54 7.0 6.52 6.11 5.78 S S S S S 
Control 8.01 7.66 7.44 7.21 6.91 6.50 6.32 6.10 6.01 S S 
6.7% 8.01 7.87 7.63 7.60 7.21 7.08 6.88 6.74 6.42 6.18 6.01 
5.9% 8.01 7.91 7.78 7.70 7.47 7.20 7.02 6.84 6.50 6.37 6.12 
5.3 8.01 7.99 7.81 7.73 7.50 7.32 7.13 6.97 6.72 6.51 6.31 

4.8% 

10 

8.01 7.80 7.61 7.55 7.13 6.98 6.78 6.57 6.32 6.03 5.87 
P<0.001, CD :I0.19, D0.19, IxD0.21(room temperature); P<0.001, CD :I0.03, D0.03, IxD0.04(low temperature) 
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storage period and dilution had significant (P<0.001,
CD:I0.19, D0.19, IxD0.21 at room temperature and P<0.001,
CD:I0.03, D0.03, IxD0.04  at low temperature) changes of
â-carotene (mg/100g) of carnauba wax coated carrot
during storage for 50 days (Table 7).

lkjka'k

xktj ,d egRoiw.kZ lCth gS ftls lykn ds vykok twl] ikmMj
,oa gyqok ds :Ik esa mi;ksx djrs gSaA vkfFkZd nf̀’Vdks.k ls lalkj
dh lcls egRoiw.kZ LkCth ekuh tkrh gS ,oa ekuo vkgkj esa
dksjksVhu dh /kuh Hkh gSA xktj esa dksuksvkoSDl ds iz;ksx dk
mnns”; jax] lqxa/k] ueh ,oa dlkoV deh dks cpkuk ftlls xktj
esa yEcs le; rd rktkiu cuk jgsA dkjukSck dks 5-3 izfr”kr ds
Lrj ij ruq dj.k dj 20&25 fnuksa rd lkekU; rkiØe ij
Hk.Mkj.k ,oa 50 fnuksa rd jsÝjhtsjsVsM n”kk esa j[kus ij vf/kdre
laqxU/k dks iznf”kZr fd;kA dkjukSck oSDl ds 4-8 izfr”kr Lrj rd
ruqdj.k ls vf/kdre yky jax ¼, OkSY;w½ lkekU; rkiØe ,oa de
rkiØe ij ik;k x;k ysfdu yky jax esa ek= 4-8 izfr”kr rFkk
2-3 izfr”kr oSDl Lrj ij ik;k x;kA dkjukSck oSDl “kksf/kr xktj
dk cy ¼xzke½ dksf”kdk lkoj ewY; lkekU; rkiØe dksf”kdk lkoj
ewY; lkekU; rkiØe ¼26&32 lsUVhxzsM½ ij cM+k ik;k x;kA
dkjukSck oSDl dk 5-3 izfr”kr ruqdj.k Lrj ls 3-24 izfr”kr ,oa
vf/kdre ih-,y-MCyw ¼3-82 izfr”kr½ 50 fnuksa rd iz”khru ls rFkk
35 fnuksa rd lkekU; rkiØe ds Hk.Mkj.k ij ik;k x;kA

References

Ben Yehoshua S (1987) Transpiration, water stress and gas
exchange. In: Post harvest physiology of vegetables. Ed.  J
Weichmann  Marcel Dekker, New York, 113-170.

Constance L (1971) History of the classiûcation of
Umbelliferae.(Apiaceae). Bot J Linn Soc 64: 1–11.

ChienPJ, Shen F and Yang FH (2005) Effect of edible chitosan on
quality and shelf life of sliced mango fruit. J  Food Engg
29(3): 23-29.

El-Anany  AM, Hassan GFA and Ali FMR (2009) Effect of
edible coatings on the shelf life and quality of pineapple
(Malus demestica Borkh.) during cold storage. J Food
Technol 7: 5-11.

European Parliament and Council Directive (1995) OJ No. L61,
18.3, pp-1.

Gross J (1991) Carotenoids Pigment in Vegetables: Chlorophylls
and Carotenoids. Van Nostrand Reinhold, New York.

Lawless HT and Heymann H (1988) Acceptance and preference
testing.pp.430-470. In: H.T. Lawless and H. Heymann
(eds.), Sensory Evaluation of Food, Principles and Practices.
Chapman and Hall, New York.

Ranganna S (1997) Handbook of Analysis and Quality Control
for Fruits and Vegetable products. Tata Mc. Graw Hill
Publishing Company Limited, New Delhi, India, pp:169-
185.


	BOOK.pdf
	17 47520 pht carrot revised - C


