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Abstract

Pumpkin (Cucurbita sp.) is a widely consumed fruit as it has high carotenoid content and
medicinal value, but has a relatively short shelf life and prone to microbial spoilage.
Various drying techniques have been introduced to the industry to preserve pumpkin-
based products. During the drying process, products are prone to serious decay caused by
changes in temperature, thus affecting the physical or chemical properties of the product.
The objective of this study was to determine the effects of different drying methods on the
physical properties and proximate composition of pumpkin powder produced from
different parts of the fruit. Samples were made using unpeeled pumpkin and parts of the
fruit, i.e. skin, flesh and seed and were dried using different drying methods, i.e. oven (80°
C), rapid hot air oven (80°C) and freeze dryer (-110°C). The dried samples were then
milled and sieved at approximately 250 um and 710 pm in diameter. Different drying
methods had a significant influence on the physical and chemical properties of the
samples (p<0.05). Rapid hot air drying showed a promising impact on the production of
pumpkin powder resulting in powder with a moisture content of 5.61-6.89%, particle size
of 122.98-256.46 um, and density of 304.80-724.69 kg/m’. These results were better than
freeze-dried powders. Proximate composition values of samples dried using rapid hot air
were also found to be better than oven-dried powder with a protein content of 9.86-
31.54% and fat content of 3.88-34.93%. In conclusion, rapid hot air-dried powder showed
the best quality in terms of physical properties and proximate composition.

1. Introduction

Norfezah et al., 2010) which has the potential to reduce
blood cholesterol and glucose and promote the growth of

Cucurbita moschata, Cucurbita pepo and Cucurbita
maxima are three of the most commonly grown species
of pumpkin. In Malaysia, Cucurbita moschata, locally
known as “labu manis” and Cucurbita moschata
Duchesne, also known as “labu loceng” are the most
commonly cultivated varieties (Norshazila ef al., 2014).

Pumpkin has received increasing interest because of
its  nutritional and health  Dbeneficial values.
Conventionally, pumpkin skin and seed are considered
waste, but they are beneficial for health. Compared to the
skin and seed, pumpkin flesh is the most consumed part
of the fruit. Pumpkin flesh contains a lot of beta-carotene
which is believed to have a role in preventing cancer and
coronary heart disease (See et al., 2007). Pumpkin skin is
not as popular as its flesh and seed but it is reported to be
rich in fibre and pectin component (Jun et al., 2006;
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intestinal bacteria (Lee et al., 1997). Pumpkin seed also
contains healthy fats such as omega 3 and omega 6 fatty
acids which can reduce the serum in cholesterol and
prevent chronic disease for an instance, colon cancer
(Kim et al., 2012).

Pumpkins are highly sensitive to microbial spoilage,
even at refrigerated condition, hence, must be frozen or
dried (Doymaz, 2007). Drying is an ancient technique for
the preservation of fruits and vegetables and it involves
the removal of water from the product to provide
microbiological safety. Oven drying is a common drying
method for fresh plant materials while freeze-drying is
another renowned drying method for a better quality of
dried products (Henriques et al., 2012). Rapid hot air
drying utilizes high airflow to expedite the drying
process. The effects of a specific drying method on the
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preservation of raw quality cannot be predicted, as they
are dependent on the type of chemical compounds
present and the type of plant (Lin ef al., 2012). In this
research, the effects of different drying methods on the
physicochemical properties of various parts of pumpkin
fruit will be investigated.

2. Materials and nethods
2.1 Sample preparation

Ripe pumpkin (Cucurbita maxima) fruits were
collected from Long Ei Plantation Sdn Bhd. The
pumpkin fruits were washed and peeled, and the seeds
were removed. The flesh and unpeeled samples were cut
into slices (3.0 cm x 1.5 cm x 0.2 c¢m), while the skin
was cut into rectangular shapes (2.0 cm x 1.0 cm).
Subsequently, the seeds were washed and drained.

2.2 Drying

Different parts of pumpkin were dried using three
methods; oven drying at 80°C for 30 hrs (skin, flesh and
unpeeled part) and 80°C for 15 hrs (seed part) using
Memmert Type U40, West Germany oven dryer; freeze-
drying at -110°C and 0.01 Pa pressure for 96 hrs using
laboratory vacuum freeze dryer (BEW HAY/SB4,
United Kingdom); and rapid hot air drying at 80°C for 2
hrs 45 mins (skin, flesh and unpeeled part) and 80°C 1
hour 15 mins (seed part) using air fryer (Philips HD
9220/20, Japan). Before freeze-drying, samples were
placed in a deep freezer at -20°C for 48 hrs to reduce the
temperature of the samples. All drying methods were
conducted until the samples reached a moisture content
of below 10%, which is the recommended value for
powder production (Saohin et al, 2007). The dried
samples were milled, and the powder was then sieved
with sizes of 250 um (skin, flesh and unpeeled part) and
710 um (seed part) respectively.

2.3 Analysis of the powder

Moisture content (%) was determined using the oven
drying method (AOAC, 2000). Two to five grams of the
sample was weighed and dried in an oven at 105°C for
24 hrs in triplicate. The water activity was measured
using a laboratory water activity meter (FA-ST/lab;
GDX Instrumentation Scientifique, France) adapted from
Tze et al. (2012). Particle size analysis was conducted by
measuring the particle size of the 500 mg pumpkin
powder sample, using a particle size analyser (Amidon et
al., 2009). Bulk density was measured according to
Sahin-Nadeem ef al. (2013) method. Two grams of
pumpkin powder was weighed and poured into a 10 ml
cylinder. The volume occupied by the 2.0 g of pumpkin
powder was then used to calculate the bulk density. The
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bulk density of the sample was defined as the ratio of the
mass and volume of the powder.

The flowability of the powders was evaluated in
terms of the Carr index (CI) as used by Jinapong et al.
(2008). The CI was calculated from the bulk and tapped
densities of the powder using the formula as shown
below;

Carr Index=( m) x100
Py
where p, the powder is tapped density and p;is the
powder bulk density.

The colour of the pumpkin powder samples made
from different parts of the fruit was measured by using a
colour reader (CR-10; Konica Minolta Sensing
America’s Ltd., Ramsey, NJ, USA). The lightness (L*),
redness (a*) and blueness (b*) were measured and the
colour change was calculated to identify the difference
between two colours in an L*a*b* colour space. The
formula used for the total colour change calculation is
shown below:

AE=\/(Lo — L)? + (ap — a)?> + (bo — b)?

where AE is the total colour change, a is the redness and
b is the blueness.

The proximate composition such as moisture
content, crude protein, crude fat, crude fibre and ash was
evaluated per AOAC standards, (2000). Moisture content
testing was conducted using an oven set at 105°C for a
duration of 24 hrs while protein content (% N x 6.25)
was determined by using the Kjeldahl method. The
sample’s crude fat content analysis was carried out based
on Soxhlet Extraction Method utilizing petroleum ether
at 80°C. Ash content was measured by conducting the
dry ashing procedure while the sample’s crude fibre
content was obtained by performing testing using AOAC
procedures, (2000). Carbohydrate content was
determined by difference. All analyses were carried out
in triplicates.

2.4 Statistical analysis

The data obtained were analysed by a one-way
ANOVA followed by Duncan’s multiple range test using
SAS 9.3 TS LIM2 (SAS, 2014) and one-factor analysis
was conducted on the effects of drying methods on the
pumpkin powder. Results are considered significant if
the p-value was less than 0.05. All measurements were
performed in triplicates and the mean value and standard
deviations were calculated.
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3. Results and discussion

3.1 Effects of (different drying methods
physicochemical properties of powder

on

3.1.1 Moisture content

Different drying methods show significant effects on
the powder’s moisture properties (p<0.05). The freeze-
dried pumpkin powder had the highest moisture content
(6.04-7.89%), followed by rapid hot air-dried (5.61-
6.89%) and oven-dried pumpkin powder (5.42-6.69%).
As expected, the moisture content decreased with
increased drying time (Nawirska et al., 2009).
Throughout the drying process, oven-dried samples were
exposed to heat for a longer time (15 hrs to 30 hrs),
leading to the lowest moisture content in the pumpkin
powder samples among all drying methods. Oven-dried
pumpkin powder samples showed the highest percentage
of moisture loss (28.19-82.68%) compared to freeze-
dried pumpkin powder with the lowest percentage of
moisture loss (27.68-81.44%). The lowest water activity
was observed in oven-dried powder (0.306-0.385) (Table
1). Rapid hot air-dried pumpkin powder resulted in lower
water activity than freeze-dried pumpkin powder but
higher when compared to the oven-dried samples (Table
1). The results were corroborated with the works of
Intipunya and Bhandari, (2010), which reported that
higher moisture content leads to higher water activity in
manufactured products.

Powder made from the seeds had the lowest moisture
content (5.42-6.04%) and lowest water activity (0.306-
0.421), while the powder made from the flesh showed
the highest moisture content (6.69-7.89%) and highest
water activity (0.385-0.496) across all drying methods.
The observed trend is hypothesised to be caused by the
nutritional values of the pumpkin containing high levels
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of nutrients such as protein, oil and fibre. The hypothesis
is supported by Kim et al. (2012) which reported that
fresh pumpkin seeds contain 52.43 g of fat, 30.9 g of
protein and 16.2 g of fibre. Powder samples made from
the seed and skin dried using different drying methods
showed almost similar values as shown in Table 1. This
could be due to the higher water content in the seed
kernel which is protected by the seed shell (Joshi et al.,
1993). Pumpkin powder produced from the flesh showed
great hygroscopic property due to a higher sugar content
(4.36/100 g) in the sample (Seroczynska et al., 2014).
All sample results show water activity of below 0.6,
indicating they are microbiologically safe (Quek et al.,
2007).

3.1.2 Physical properties

As stated in Table 2, different drying methods
showed significant effects (p<0.05) on the particle size
of sample powder made from different parts of pumpkin
fruit except for pumpkin seed powder. In this study, oven
drying method resulted in the smallest particle size while
freeze-drying method yielded the biggest particle size of
powder samples. Rapid hot air-dried pumpkin powder
had a smaller particle size compared to freeze-dried
pumpkin powder. The large particle size obtained in
freeze-dried powder samples was due to the higher
moisture content of the sample. As observed in Table 1,
the highest final moisture content was shown in powder
samples made from all parts of pumpkin fruit dried
through freeze-drying method. The particle size
reduction is affected by the friability of the materials,
which in turn dependent upon the moisture content. In
general, higher moisture content resulted in larger
particle size. This is evident in all samples except for
seed powder.

Table 1. Moisture properties of pumpkin powder made from different parts of the fruit with different drying methods

Moisture properties

Drying method Sample ; —

Moisture content (%) Water activity

Skin 5.58+0.03¢ 0.315+0.005°

Flesh 6.69+0.04¢ 0.385+0.002°¢

Oven c c
Seed 5.42+0.03 0.30620.007

Unpeeled (Skin + Flesh) 5.64+0.02¢ 0.355+0.003

Skin 5.77+0.03% 0.333+0.004"

. . Flesh 6.89+0.07° 0.403+0.006®

Rapid Hot Air B B
Seed 5.61+0.04 0.325+0.003

Unpeeled (Skin + Flesh) 5.89+0.028 0.373+0.003"

Skin 6.19+0.02* 0.458+0.007*

Flesh 7.89+0.04% 0.496+0.004"

Freeze A A
Seed 6.04+0.04 0.421+0.004

Unpeeled (Skin + Flesh) 6.73+0.06" 0.473+0.004"

Values are expressed as meantstandard error. Values with different superscript within the row are significantly different

(p<0.05).
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It has been observed in this study that the drying
methods had significantly influenced (p<0.05) the
density properties of the powder in all pre-treatments
except pumpkin seed powder samples. The lower density
in the freeze-dried powder was due to the higher amount
of moisture content in the powder compared to the oven
and rapid hot air-dried powder hence producing larger
particle size in the powder which creates more open
structures. This results in the production of more void
spaces between the powders which in turn lowers the
powder density (Goula, 2005). A similar observation was
reported where the density of ginger powder was
affected by different particle sizes (Xiaoyan, 2008). The
pumpkin skin powder samples showed the largest
powder densities (509.89-770.67 kg/m’) in the oven and
rapid hot air-drying methods with the exclusion of the
freeze-dried samples. The effect of different drying
methods was not significant (p>0.05) on the pumpkin
seed powder samples, and this is due to the highest fat
content in the seed powder.

Carr Index is a measurement of flow property and
flowability of the powder is considered in processes
concerning storage in silos and hoppers, transportation,
formulation, mixing, and packaging (Knowlton et al.,
1994). Table 2 shows Carr index range of sample
powders made from different parts of the pumpkin fruit
(19.49-33.81), where the data indicates that powder
flowability ranges between fair to very poor (Lebrun et
al., 2012). Good flowability values (fair to poor range)
were obtained from powders made from unpeeled
pumpkin and pumpkin flesh in all drying methods (19.49

-26.01). It is found that most powders with bigger
particles have better flowability compared to powders
with smaller particles as can be seen in Table 2 except
for seed powder.

3.1.3 Colour properties

Different drying methods and processing conditions
are found to affect the colour properties of the product as
shown in Table 3. The colour properties were
significantly affected (p<0.05) by each drying method
for all samples made from different parts of the pumpkin.
Lightness (L*) value yielded from the freeze-dried
powder was the highest, followed by rapid hot air-dried
and oven-dried powders, respectively. Freeze-dried
powder samples showed the highest lightness value
(55.67-64.37) followed by rapid hot air-dried powder
samples (53.23-62.07). The oven-dried powder was
found to have a lower lightness value ranging from 47.13
to 52.63. The low Lightness (L*) value obtained can be
explained by the longer drying time in the oven drying
method which causes thermal degradation (80°C). Danso
-Boateng (2013) reported that basil leaves lose protein
(about 89%) due to the longer drying time at a
temperature of 28°C. The dark colour in the oven-dried
powder can be characterized by browning reaction or
Maillard reaction caused by the chemical reaction
between sugar and protein (Malec et al., 2002). Maillard
reaction causes colour degradation of products by the
formation of a dark-brown polymeric compound named
melanoidins (Kim and Lee, 2008a). It can be observed
that oven-dried powder shows a darker colour with

Table 2. Physical properties of pumpkin powder made from different parts of the fruit with different drying methods

Dryi thod
Sample Physical properties ; Y8 e . 2 . . X
Oven drying Freeze-drying Rapid hot air drying
Bulk density (kg/m’) 532.05+8.26" 248.37+3.50¢ 509.89+15.14"
Sk Tapped density (kg/m’) 770.67+0.06" 319.74+5.86¢ 724.69+15.18"
m
Particle size (um) 114.00+0.32¢ 140.57+0.53* 122.98+1.048
Carr Index 30.96+1.07% 22.30+2.208 29.06+1.63"

Bulk density(kg/m’) 466.15+10.81* 215.47+2.35€ 349.31+7.06"

Flodh Tapped density (kg/m’) 630.08+24.03* 275.75+4.39€ 458.49+6.10°
es

Particle size (um) 128.76+0.88° 145.19+0.55* 135.11+0.49"®

Carr Index 26.01x1.914 21.85+0.66" 23.81+2.34"8

Bulk density(kg/m®) 335.60+3.29" 299.20+4.50° 304.80+2.70°

Seed Tapped density (kg/m®) 473.03+6.39% 452.15+5.83" 438.3245.55¢
cC

Particle size (um) 215.29+3.31° 252.64+5.76" 256.46+2.26"

Carr Index 29.05+0.86" 33.81%1.79% 30.45+1.30°

Bulk density(kg/m’) 485.63+13.83* 220.99+2.83° 390.03+8.86"

l?élffelid Tapped density (kg/m®) ~ 640.42+11.68* 283.60+4.63¢ 484.48+13.728
m

Flesh) Particle size (im) 120.89+0.30° 141.7120.30* 129.55+2.59"

Carr Index

24.17+1.87%

22.07+0.28"B

19.49+0.458

Values are expressed as meantstandard error. Values with different superscript within the row are significantly different

(p<0.05).
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Table 3. Colour properties of pumpkin powder made from different parts of the fruit with different drying methods

Drying Sample Colour properties

method Lightness (L*) Redness (a*) Yellowness (b*)

Skin 56.00£0.78° 6.57+0.21° 43.17+0.42°

Fresh Flesh 55.03+0.60¢ 11.40+0.17° 49.67+0.32°

Seed 60.27+0.55" 3.23+0.12° 30.97+0.58°

Skin 48.27+0.25° 15.00+0.36" 48.70+0.36*

Oven Flesh 47.13+0.06° 17.70+0.30* 58.67+0.35"

Seed 52.63+0.25° 5.80+0.26" 33.97+0.42%

‘ Skin 62.07+0.40° 13.43+0.40° 45.57+1.27°

Rapd Hot  pjeqh 61.27+0.06 16.530.47 56.77+0.21°

Seed 53.23+0.76° 5.03+0.12° 33.07+0.36"

Skin 64.37+0.32% 7.43+0.12€ 44.87+0.51¢

Freeze Flesh 63.40+0.17* 13.43+0.40° 50.77+0.61°¢

Seed 55.67+0.35" 4.50+0.10¢ 31.20+0.53€
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Values are expressed as meantstandard error. Values with different superscript within the row are significantly different

(p<0.05).

highest a* (4.90-17.70) and b* (33.07-58.67) values
followed by rapid hot air-dried powder (a* = 4.33-16.53,
b* = 29.93-56.77) and freeze-dried powder (a* = 4.31-
13.43, b* = 29.27-50.76). All powder samples made
from different parts of pumpkin fruit dried using the
rapid hot air-drying method exhibit a higher lightness
value compared to the oven-dried pumpkin powder
(made from all parts of pumpkin fruit). This is due to the
shorter drying duration of the rapid hot air drying
method (1 hour 45 mins and 2 hrs 45 mins) compared to
the oven drying method (15 hrs and 30 hrs) which can
prevent the product from thermal degradation. The
findings in line with the study carried out by Nawirska et
al. (2009).

An increase in the AE value indicates an increase in
colour change which occurs during the drying process
(Figure 1). During drying, the redness (a*) and
yellowness (b*) values will be affected. This is because
both redness (a*) and yellowness (b*) values are
dependent on the lightness (L*) value which can be
higher due to the drying effect. According to Yusof et
al., (2012) colour change is based upon the L*, a* and b*
values. The oven-dried powder shows a total change of
colour value between 8.36 and 13.58, the freeze-dried
powder was between 4.86 and 8.87, whereas rapid hot air
-dried powder yields values between 7.54 and 10.86.
Oven-dried pumpkin flesh powder showed the highest
total colour change (13.58), while the lowest colour
change was observed in freeze-dried seed powder (4.86).
Similar results were obtained by Henriques et al. (2012),
who reported that freeze-dried pumpkin had lower total
colour change (8.21) compared to pumpkin samples
when dried using chamber and tunnel drying methods.

3.1.4 Chemical properties

eISSN: 2550-2166
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Figure 1. Colour change of pumpkin powder made from
different parts of the fruit with different drying methods

The proximate composition of the powder was
significantly affected by the drying methods (p<0.05)
except for fibre content. Pumpkin flesh powder
processed through oven drying and rapid hot air-drying
methods lose more protein content compared to powder
processed through the freeze-drying method. This is due
to the denaturing of proteins which can occur during
drying. According to Abioye et al. (2014) and Davis,
(2015), heat applied during drying can cause the
weakening of the three-dimensional conformation of the
protein cells, consequently leading to the loss of protein.
The heat was also found to reduce nutrient value in dried
tomatoes samples (Ladan et al., 1997). The rapid hot air-
drying method showed a higher protein content (9.86-
31.54%) than the oven drying method (8.60-30.03%),
and this is due to the shorter drying time compared to the
oven drying method.

High temperatures utilized in the oven and rapid hot
air-drying methods (80°C) was found to have a lower fat

© 2021 The Authors. Published by Rynnye Lyan Resources
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content compared to the freeze-drying method, which
was operated at a low temperature (-110°C). The powder
samples made from different parts of pumpkin resulted
in the lowest fat content in samples dried with the oven-
and rapid hot air-drying methods (3.68-34.93%), while
the highest fat content was obtained for freeze-dried
samples (4.18-36.77%). A decrease in the fat content of
powder samples made from all parts of pumpkin
observed in this study was hypothesised to be caused by
lipid oxidation. Heat, light and radiation are known to
increase the oxidation rate (Savage et al., 2002).

The fibre content in all powder samples was not
significantly influenced by drying methods (p>0.05).
This result is in accordance with the study by Hsu et al.
(2003), Mepba et al. (2007) and Mbah et al. (2012), who
found that fibre content was not significantly affected
(p>0.05) by drying.

The ash content of pumpkin powder was
significantly (p<0.05) affected by the drying methods
where freeze-dried powder showed a higher ash content
(5.29-13.35%) compared to oven-dried and rapid hot air-
dried pumpkin powders respectively. High values of ash
content are indicative of high mineral content (e.g.
macrominerals) in the pumpkin powder (Adeleke and
Odedeji, 2010; Okareh et al., 2015). The high value of
ash content yielded from freeze-dried samples is a result
of the freeze-drying process that was able to minimise
the negative effects of high-temperature exposure. In
addition, the freeze-drying method can also preserve
colour, flavour, texture, nutrients, taste, appearance and

chemical composition (Nawirska et al, 2009;

Laokuldilok and Kanha, 2015).

The carbohydrate content ranges from 10.32% to
74.74%, 5.45% to 72.15% and 3.81% to 69.35% for
oven-dried, rapid hot air-dried and freeze-dried pumpkin
powders, respectively (Table 4). It was found that
different drying methods significantly affected (p<0.05)
the carbohydrate content of powder samples as it was
related to the moisture content, protein, fibre, fat and ash
values. The lowest carbohydrate content (3.81-10.32%)
was obtained from pumpkin seed powder samples. This
may be due to the role of the seed shell’s protecting the
kernel from nutrient loss (Joshi ef al., 1993).

4. Conclusion

In conclusion, different drying methods show a
significant effect (p<0.05) on powder samples made
from different parts of pumpkin fruit. The rapid hot air-
drying method resulted in positive effects on the powder
properties, such as moisture properties, physical
properties (particle size, densities and flowability),
colour properties and proximate composition for all
types of powder.
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Table 4. Proximate composition of pumpkin powder made from different parts of the fruit with different drying methods

Drying

Components (Dry basis %)

Sample - ; .
method Moisture (%) Protein (%) Fibre (%) Fat (%) Ash (%) Carbohydrate (%)
Skin 406.33+1.18°  26.13£0.08°  11.79+0.24° 6.03+0.07% 14.79+0.028 45.57+1.38%
Fredh Flesh  668.64+0.08"  16.99+0.16"  4.39+0.01° 4.57+0.03’ 13.36+0.30€ 69.02+0.32°P
Ires
Seed 71.47£028°  34.32+035%  23.26+0.63*  38.89+0.22% 6.81+0.03% 2.12+0.28°
Unpeeled  523.44+0.08%  20.69+0.46" 8.73+0.22°  5.76£0.05"°  15.13x0.12* 49.06+0.37
Skin 5.78+0.09" 14.55+0.36 11.70£0.06®  4.96+0.17'" 9.75+0.05’ 59.03+0.63"
o Flesh 7.00+0.17° 8.60+0.03™MN 4.36+0.12° 3.68+0.15M 8.62+0.07°% 74.74+0.22"
ven
Seed 5.63+0.06M 30.03£0.61°  23.17£027%  32.54+0.70° 4.04+0.20N 10.32+1.44"
Unpeeled ~ 5.85+0.03"" 12.00+0.06 8.56+0.09¢ 4.74+0.09" 11.46+0.279 63.22+0.34°
Skin 6.0440.17’ 16.32£0.06™  11.71+0.228 5.34+0.11° 11.17+0.01" 55.46+0.46"
Rapid Hot ~ Flesh 7.30£0.17" 9.86+0.23M 4.36+0.04° 3.88+0.08" 10.13+0.13" 72.15+0.13%
Air Seed 5.89+0.21% 31.94+0.12°  23.15£020%  34.93+0.50° 4.54+0.02M 5.45+0.76M
Unpeeled  6.33+0.09" 13.95£0.10%  8.61+0.10° 4.85+0.06" 12.09+0.07° 60.50+£0.19°
Skin 6.52+0.19™ 17.31£0.12¢  11.79+0.51° 5.78+0.27" 12.03+0.05F 53.09+0.50™
. Flesh 8.61+0.06" 11.31+0.10% 4.4240.19° 4.1840.14% 11.74+0.08F 69.35+0.38¢
reeze
Seed 6.48+0.08™  33.85£0.025  23.28+0.10"  36.77+£0.05° 5.29+0.03- 3.81+0.04
Unpeeled  7.24+£0.08"¢  15.56+0.14' 8.69+0.17¢ 5.06£0.26" 13.35+0.06" 57.33+0.51°

Values are expressed as meantstandard error. Values with different superscript within the row are significantly different

(p<0.05).
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