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Abstract | Nuggets have a high protein content, but are poor in dietary fiber and antioxidant activity. The lack of vege-
tables is one of the weaknesses of nugget products. Therefore, diversification of processed chicken nugget products with
the addition of vegetables is needed. This research aimed to analyze the effect of cooking treatment and vegetable ad-
dition level on antioxidant activity, dietary fiber, pH and cooking loss of chicken nuggets. The research design consisted
of two factors, the first factor was vegetable cooking treatment (fresh and steamed) and the second factor was vegetable
addition level (0%, 10%, 20% and 30%). Parameters measured were dietary fiber content (%), antioxidant activity (%),
IC,, (ppm), pH and cooking loss of chicken nuggets. The outcomes showed that dietary fiber content and antioxidant
activity were higher (P<0.01) in fresh vegetables than in steamed vegetables with 7.84% and 44.49%, respectively. The
IC,, value was higher (P<0.05) in the steamed vegetable treatment (150 ppm) compared to fresh vegetable (143 ppm)
so then the pH and cooking loss were not different. Increasing the level of vegetable addition increased the dietary
fiber content and antioxidant activity but decreased the IC_ value and pH of the nuggets. There was an interaction be-
tween cooking treatment and the level of vegetable addition (P<0.05) on dietary fiber content and antioxidant activity
of nuggets. It was concluded that the use of fresh vegetables at a 30% level outcomeed in higher dietary fiber content
and antioxidant activity, while decreasing IC,  and pH values.
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INTRODUCTION

Nuggets have high protein substance, but are destitute
in dietary fiber and vitamins. Difterent wellbeing is-
sues such as colon cancer, corpulence and cardiovascular
illness can be caused by low fiber admission. According to
(Rahmah, 2018) chicken meat has a complete nutritional
content, but excessive consumption of speedy food typr can
the risk of degenerative disease.

According to (Wibowo, 2015), sources of fiber and antiox-

idants can be found in vegetables and fruits which contain

flavonoids, riboflavin, flavones, anthocyanins and vitamin
C. Most of the nuggets sold in the market are made from
chicken meat without the addition of vegetables, so they
are low in micronutrients. Therefore, the content of dietary
fiber and antioxidants (Shah et al., 2014) in broccoli and
carrots is recommended to be added in making chicken
nuggets.

Broccoli is one of the antioxidant-rich ingredients that
can be proposed as an anti-atherogenic agent (Talens et
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al., 2022). Broccoli contains carotenoids, flavonoids, vi-
tamins A, C, E, thiamine, riboflavin, beta-carotene, lutein,
glutathione, and triterpenoids which are antioxidants (Vania
et al., 2019). According to (E., 2019) broccoli (Emeline et
al., 2020) has dietary fiber content of 41.72%.

Carrots contain high beta-carotene, which is an antioxi-
dant that inhibits the aging process and maintains health
(Khatun et al., 2022). In research (Khatun et al., 2022) 2%
carrots with 1% ginger extracts may be recommended for
tormulation of valueadded chicken nuggets as enriched di-
etary fiber and natural antioxidant. While in research (Aina
et al., 2020) about vitamin C content and antioxidant ac-
tivity in chicken nuggets with the addition of broccoli and
purple cabbage, concluded that the best treatment was the
15% broccoli + 15% purple cabbage formula which had a
antioxidant activity 54.96%. According to (Susanti, 2017)
carrots, including vegetables that have lots of nutritional
content are beneficial for all ages, especially for children.
Children at an early age need adequate nutrition for their
growth and development. According to (Harling, 2017)
carrots (Singh et al., 2018) have a dietary fiber (Zinina et
al., 2019) content of 41.29%.

The cooking treatment of vegetables will affect the nutri-
tional content and functional nature of the vegetables con-
tained in carrots and broccoli. According to (Latte et al.,
2011) all ways of cooking or food processing can reduce the
nutritional content of food. Nutrients can also be washed
out by the water used for cooking (Buratti et al., 2020) for
example boiling potatoes can cause the migration of vita-
mins B and C to the boiling water. According to (Ishfaq
et al., 2022) all cooking treatments (boiling, steaming or
sauteing) can reduce the levels of dietary fibre contained in
vegetables. According to (Latte et al., 2011) heating broc-
coli by steaming at boiling point for 5 minutes has a high
nutritional value and glucosinolate and ascorbic acid that can
be maintained compared to boiling and microwave.

Based on the above background, the point of this inquire
about is to analyze the impact of cooking and the level of
vegetable addition and their interaction on antioxidant ac-

tivity, dietary fiber, and physical quality of chicken nuggets.

MATERIALS AND METHODS

The materials used were broiler chicken breast meat, car-
rot vegetables, broccoli vegetables (harvest period of 45
days), and other nugget additives. The materials used were
DPPH (2,2- diphenyl-1-picrylhydrazyl) powder, metha-
nol and distilled water. The tools used were Shimazu UV-
VIS spectrophotometer, Smart Sensor As218 pH meter,
micropipette and waterbath. Chicken meat was obtained
from Mitra Usaha Jaya Broiler chicken slaughterhouse,

Yusuf Bauti street, Paccinongan, Kec. Somba Opu, Gowa
Regency, South Sulawesi. Vegetables were obtained from
Halal Fresh Makassar store, Batua Raya street No. 103,
Batua, Manggala District, Makassar City, South Sulawesi.
This study used a completely randomized design (CRD)
with a 2x4 factorial and three three replications. Factor A
is the cooking treatment of broccoli and carrots, namely
A | = Fresh and A | = Steamed. In contrast factor B is the
level of addition of broccoli and carrots B, = 0%, B, = 10%
(5% broccoli and 5% carrots) B, = 20% (10% broccoli and
10% carrots) B, = 30% (15% broccoli and 15% carrots). The
formula for making nuggets: Chicken meat 200g, Tapioca
flour 40 g, Garlic 10 g, Pepper 2 g, Salt 5 g, Flavoring 5 g,
Eggs 40 g, Ice cubes 30 g, Breadcrumbs 50g.

RESEARCH PROCEDURE

Vegetable ingredients, namely carrots and broccoli were
prepared. The parts that would not be used were removed,
such as the skin on carrots and stems on broccoli; the veg-
etables were cut and washed, then steamed for 5 minutes
at 80°C, then soaked in ice water for 10 minutes, and then
ground using a blender as well as for vegetables fresh.
The breast part of the chicken was cleaned first and then
ground. After the meat was ground and smooth, the flour
and spices were evenly mixed, then the batter with broccoli
and carrots, according to the level of treatment. Meat that
had been thoroughly mixed with vegetables was poured
into the mould. After printing, the batter was steamed for
30 minutes. The stages of the process of making vegetable
nuggets can be seen in Figure 1.

Vegetable ingredients, namely carrots and
broccoli were prepared.

Steamed for 5 minutes at 80°C

(Latte et al. 2011) l

Fresh

Puree the broccoli and carrots then add them to the

chicken nugget mixture

|

Print 1n a baking dish and steam for 30 minutes

Figure 1: Flow diagram for making nuggets with the

addition of broccoli and carrot vegetables.

PARAMETERS

ANALYSIS OF FOOD FIBER CONTENT

'The food fiber test method according to AOAC 991.43 by
enzymatic gravimetry (18-8-6- 2/MU/SMM- SIG) was
conducted at PT Saraswanti Indo Genetech J1. Rasamala
NO. 20, Taman Yasmin, Bogor West Java 16113.
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ANTIOXIDANT ACTIVITY

Antioxidant activity testing was carried out based on (Ar-
ham, 2017) that DPPH was weighed at 0.008 g and then
dissolved in 50 mL of methanol. Control absorbance was
gotten from liquefaction of DPPH with a few concentra-
tions. Liquefaction is done by increase DPPH to 9 mL of
methanol. with concentration of 60 ppm, 70 ppm, 80 ppm,
90 ppm and 100 ppm. The absorbance of the arrangement
was measured applying a UV-VIS spectrophometer at a
wavelength of 515 nm.

A 1 g test sample was liquefacted into 9 mL of methanol
and homogenized applying a Vortex. Sample dilution from
104 ppm to 103 ppm. Each dilution of the tested sample
added 0.2 mL of sample solution to a test tube and added
3.8 mL of DPPH solution and 0.2 mL methanol. The
sample solution mixture was homogenised using a vortex
and incubated with 3.8 mL of DPPH solution and 0.2 mL
of methanol. 30 minutes in a dark room, then measured us-
ing a UV-VIS spectrophometer at a wavelength of 515 nm.

'The size antioxidant activity is calculated by the formula:

A (DPPH) — A(sampel)
A (DPPH)

DPPH Radical Scavenging Ef fect (%) = X 100%

pPH

According to (Wala et al., 2016) that 10 g sample was in-
cluded to 10 mL of distilled water and after that crushed to
obtain a homogeneous sample. To measure pH accurately,
calibrate the pH meter using pH 4 and 7 buffers first. Af-
ter calibrating using a buffer, sample measurements will be
carried out by dipping the electrode into the solution until
a normal value is obtained.

CooOKING Loss

A nugget cooking loss test was carried out based on (Arya,
2021) stated that the 10g sample was put in plastic and af-
ter that cooked using a water bath at 80°C for 15 minutes.
After that the sample is drained and wiped using a tissue to
absorb water on the surface of the sample, then the sample
is weighed and then calculated. The cooking loss value is
calculated using the following formula:

Weight before cooking — Weight after cookin
Cooking loss % = ght bef : ! J : f gxlﬂﬂ%
Weight before cooking

DATA ANALYSIS

Data processing was carried out by an analysis of variance
based on a completely randomized design (CRD) using
SPSS Statistics 16.0. Furthermore, if the treatment shows
a significant effect (P <0.05), then continued with the
LSD (Least Significant Difference) test (Diwangkari et
al., 2016).

RESULT'S AND DISCUSSION

DIETARY FIBER

The effect of cooking (fresh and steamed) and the level of
adding vegetables to the dietary fiber content of chicken
nuggets can be seen in Table 1. it is clear that the outcomes
of adding fresh vegetables are superior to those of steamed
vegetables with a difference of 3.18%. The outcome of the
analysis of variance for the cooking treatment on the food
fibre content of the nuggets showed outcomes that had a
significant effect (P<0.01), which means that there was
an effect of the cooking treatment on the production of
chicken nuggets on the food fiber content of the nuggets
(Andiana and Ansokawati, 2022). According to (Talukder,
2015) that extrusion cooking in vegetables can dissolve and
degrade pectin which causes a decrease in fiber content.

The outcome of the average value of the level of adding
vegetables to the highest nugget food fiber content were
30% (7.73%) and the lowest was 0% (3.81%). This shows
that the higher the level of addition of vegetables, the high-
er the dietary fibre content. The outcomes of the analysis of
variance for the level of addition of vegetables to the fibre
content of the nuggets showed highly significant outcomes
(P<0.01). According to the USDA 2019 the dietary fibre
content in carrots is 2.8 mg while in broccoli it is 2.6 mg.
In the study (Marliyati et al., 2012), stated that the food
fiber content of carrot powder was 33.74%. The formu-
lated carrot RTS beverages contained more dietary fiber
and ascorbic acid (Poornakala et al., 2020). According to
(Ying et al., 2021) Broccoli powder was a wealthy source of
protein (30%) and dietary fiber (28%). Carrot powder had
less protein (6.5%) and dietary fiber content (24%) and was
higher in sugar (47%) compared to broccoli powder (21%).
'The outcome of the variance analysis of two factors showed
that there was an interaction between the cooking treat-
ment and the level of addition of vegetables which had a
significant effect (P<0.01) on the fiber sustance of the nug-
gets. The interaction between these two factors means that
the cooking treatment supports each other with the level of
addition of vegetables (Figure 2).
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Figure 2: Effect of vegetable cooking and vegetable
addition level on dietary fiber content (%) of chicken
nuggets.
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Table 1: Dietary fiber content, antioxidant activity, ICb_prH and cooking loss of chicken nuggets with different cooking

treatments and levels of vegetable addition.

Parameters Cooking level of vegetable addition (%) Average

treatment
10 20 30

Dietary fiber (%) Fresh 3.81+0.05 8.50+0.12 9.36+0.05 9.69+0.44 7.84+2.48*
Steamed 3.81+0.05 4.04+0.03 5.04+0.12 5.76+0.12 4.66+0.82°
Average 3.81+0.49* 6.27+2.44 7.20+2.36¢ 7.73+2.17¢

Antioxidant activity (%) Fresh 25.90+0.51 46.04+0.11 51.97+0.14 54.06+1.04 44.49+11.63*
Steamed 25.90+0.51 45.64+0.14 50.94+0.46 52.09+0.46 43.64+11.00°
Average 25.90+0.46*  45.84x0.24>  51.45:0.64°  53.07+1.29¢

IC,, (ppm) Fresh 278+9.73 161+12.34 69.11+1.28 64.71+2.62 143.4£90.98"
Steamed 278+9.73 173+4.05 76.15+0.82 74.03+0.89 150.3+87.75"
Average 278+8.70¢ 167+10.3" 72.63+3.97¢  69.37+5.39°

pH Fresh 6.23+0.01 6.22+0.01 6.19+0.03 6.17+0.03 6.20+0.03
Steamed 6.23+0.01 6.21+0.03 6.18+0.04 6.15+0.00 6.19+0.03
Average 6.23+0.01* 6.21+0.02* 6.18+0.03" 6.16x0.02¢

Cooking loss Fresh 10.66+0.40 10.23+0.05 10.26+0.05 10.23+0.05 10.35+0.26
Steamed 10.70+0.34 10.43+0.40 10.46+0.37 10.26+0.05 10.46+0.32
Average 10.68+0.33 10.33+0.28 10.36+0.26 10.25+0.05

Note: Different superscript in the same column show significantly different treatment (P<0.05).

The outcome of the LSD further test (Table 1) showed
that the cooking treatment for fresh vegetables was differ-
ent from that for steamed vegetables. Likewise with the
level of adding vegetables where the 30% level is difterent
from 20% and 10% and vice versa. Meanwhile, the 0% con-
trol treatment was different from all levels of fresh vegeta-
ble addition, while the addition level of steamed vegetable
between 0% control did not differ from 10%.

ANTIOXIDANT ACTIVITY

The effect of cooking treatment (fresh and steamed) and
level of vegetable addition on the antioxidants activity of
chicken nuggets can be seen on Table 1. it is clear that the
outcome of adding fresh vegetables are superior to those
of steamed vegetables with a difference of 0.85%. The out-
come of the analysis of variance for the cooking treatment
on the antioxidant activity of the nuggets showed signifi-
cant outcomes (P<0.01), which means that there was an
effect of the cooking treatment on the antioxidant activity
of the chicken nuggets in the production of chicken nug-
gets (Bashir et al., 2022). According to Sari and Ayustan-
ingwarno’s (2014) study, fresh broccoli has an antioxidant
activity was 78.20% and the antioxidant activity of broc-
coli pulp decreased to 8.18%. According to (Toydemir et
al., 2022) the antioxidant activity in processed vegetables
(blanching, canning, sterilizing and freezing) is lower com-
pared to fresh vegetables, this is due to the degradation
and absorption of water during boiling which dilutes the
compounds and reduces their nutritional content.

'The mean value of the level of vegetable addition on the
food fibre content of nuggets was the highest at 30%
(53.07%) and the lowest at 0% (25.90%). This demon-
strates that the antioxidant activity of the nuggets increases
with the amount of vegetable added. The increase in anti-
oxidant activity content is due to the antioxidant content
of broccoli and carrot vegetables so there is an increase in
antioxidant activity in chicken nuggets when compared to
the control chicken nugget product (Ribeiro et al., 2019).
Broccoli has a great antioxidant capacity because it has an
ORAC (Oxygen Radical Absorbance Capacity) value or a
measure of the food’s ability to oxygen-free radicals (Singh
et al., 2018), which is classified as superior, which is 890
ORAC units/100 gr (Sisik et al., 2012). The level of vege-
table inclusion had a highly significant effect (P<0.01) on
the dietary fiber content of the nuggets, according to the
variance results. This aligns with the conclusions of (Aina
et al., 2020) on chicken nuggets which are added to broc-
coli and purple cabbage to produce nuggets that have an
antioxidant content of 54.96% which is much higher when
compared to the control. In the findings of (Das et al.,
2020) the addition of 40% carrots to chicken products can
increase the content of antioxidant activity up to 45.28%.
'The outcome of the variance analysis between the two
parameters indicated that the amount of vegetable input
and the cooking procedure had an interaction that signif-
icantly (P<0.01) affected the nuggets’ antioxidant activity.
The interaction between these two factors means that the
cooking treatment supports each other with the level of
vegetables addition (Figure 3).
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Figure 3: The effect of vegetable cooking and the level of
vegetable addition and their interaction on antioxidant
content (%) of chicken nuggets.

According to the outcome of the LSD follow-up test (Ta-
ble 1), there was a variation in the antioxidant activity of
the nuggets from the fresh and steamed broccoli and carrot
treatments (Villalobos et al., 2018). Similarly, the amount
of veggies included indicated a variation in the nuggets’
antioxidant activity. Considering Table 1, the level of veg-
etable addition of 15% is different to that of 10% and 5%
and vice versa. Meanwhile, the 0% control treatment was
different from all levels of vegetables addition. The differ-
ence of antioxidant activity in each treatment was due to
the different levels of vegetables addition besides the addi-
tion of other ingredients such as garlic and pepper which
also had antioxidant activity.

IC;,

The effect of cooking (fresh and steamed) and the level of
vegetable addition on the IC, value of chicken nuggets
can be seen in Table 1. This indicates that chicken nuggets
with the addition of vegetables have moderate effectiveness
in counteracting free radicals. The outcomes of variance for
the treatment of cooking on IC, nuggets show outcomes
that have a significant effect (P <0.05), which means that
there is an effect of cooking treatment on the manufacture
of chicken nuggets on IC, chicken nuggets.

'The average value of the level of vegetable addition to the
IC,, of nuggets, the highest was 30% (69.37 ppm) and
the lowest was 0% (278 ppm). This shows that the higher
the level of vegetable addition, the higher the of IC of
nuggets will increase, which means that the antioxidant
activity of the nugget products will be stronger or more
active. The outcomes of variance for the level of vegeta-
ble addition to IC, of nuggets showed highly significant
outcomes (P<0.01). The antioxidant activity of control
chicken nuggets was obtained from pepper and garlic. Ac-
cording to (Zargar et al., 2017) the antioxidant activity of
garlic is very strong with an IC,  value of 10.61 pg/ml.
Talukder (2015) reported that the total phenolic and fla-
vonoid methanol extract of pepper was 1.728 mg/g and

1.087 pg/g, respectively.

The level of vegetable addition to the IC50 nuggets and
the cooking procedure showed no significant influence, ac-
cording to the analysis of variance results (P>0.05). The
cooking method and the amount of vegetable addition do
not complement one another when there is no interaction
between these two variables.

'The outcomes of the LSD follow-up test (Table 1) showed
no difference in the treatment of fresh and steamed broc-
coli and carrots. Meanwhile, the level of vegetable addition
showed a difference in the level of 30% different from 10%
but not different from 20%. As for the 10% treatment, it
is different from 30% and 20%. Then for the 0% control

treatment is different from all levels of vegetable addition.

pH

'The effect of cooking (fresh and steamed) and the level of
vegetable addition on the pH of chicken nuggets can be
seen in Table 1.The results of the variance analysis revealed

that the cooking method had no discernible impact on the
pH of the nuggets (P>0.05).

'The average amount of vegetable addition to the pH of
the nuggets was 30% (6.16), the lowest being 0% (6.23).
'The outcomes of variance for the level of vegetable expan-
sion to the pH of the nuggets appeared a significant effect
(P <0.05). This demonstrates that the higher the level of
vegetable expansion, the pH of the nuggets will diminish.
This decrease in pH may be due to the low pH of finely
chopped broccoli and carrot vegetables which are rich in
bioactive compounds (Lu et al., 2022). This is similar with
the research of (Bhosale et al., 2011) on chicken nuggets
consolidated with pounded carrot and pounded sweet po-
tato and the diminish in pH was due to the truth that the
pH of the vegetables included to the item was somewhat
acidic. According to (Banerjee et al., 2012), broccoli pow-
der extract has pH is slightly lower at 4.90 than the normal
pH of meat.

'The outcomes of the analysis of variance for the interaction
between the cooking treatment and the level of vegetable
addition to the pH of the nuggets found that it had no
significant effect (P>0.05). The absence of interaction be-
tween these two factors means that the cooking treatment
does not support each other with the level of vegetable ad-
dition (Sam et al., 2021). In the mean time, the level of
vegetable expansion had a noteworthy impact (P<0.05) so
that the LSD advance test was carried out in arrange to
decide the contrasts in each level of expansion.

The outcomes of the LSD further test (Table 1) on the
level of vegetable addition showed a difference in the pH
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of the nuggets from the treatment. Based on Table 1, the
30% level of vegetable addition is different from 10% but
not different from 20%. Meanwhile, the 10% addition level
is different from 30% but not different from 20% and 0%

control.

CooKING Loss

The effect of cooking (fresh and steamed) and level of veg-
etable addition on the cooking loss of chicken nuggets can
be seen in Table 1. The outcomes of variance analysis for
cooking treatment on cooking loss of nuggets showed no
significant effect (P>0.05). The average value of the level of
vegetable addition to the cooking loss of nuggets was the
highest at 0% (10.68) and the lowest at 30% (10.25). This
appears that the higher the level of vegetable expansion,
the lower the cooking misfortune of the nuggets. In the
research of (Bhosale et al., 2011), the addition of carrots
containing fibre was shown to be able to bind water in sau-
sage products. Reinforced by (Banerjee et al., 2012) that
fiber is able to retain water and reduce cooking loss. The
outcomes of variance analysis for the level of addition to
the cooking loss of nuggets founded no significant effect
(P>0.05). The outcomes of the analysis of variance for the
interaction between the cooking treatment and the level
of vegetable addition to the cooking loss of nuggets found
that there is no significant effect (P>0.05). The absence
of interaction between these two factors means that the
cooking treatment does not support each other with the
level of vegetable addition. Therefore, no further test was
conducted.

CONCLUSION

Steamed vegetable cooking treatment outcomeed in lower
dietary fiber and antioxidant activity, there was no differ-
ence in IC,, pH, and cooking loss. Increasing the level of
vegetable addition decreased the IC , pH,and cooking loss
of nuggets but increased dietary fiber content and antiox-
idant activity. The addition of fresh vegetables at 10% had
good physical quality, with a dietary fiber value of 6.27%,
antioxidant activity of 45.84% and IC50 value of 167 ppm.
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