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Introduction

Nutritional problems in children under 5 in
Indonesia are very large compared to all countries in
the Asian region. While stunting in Asia is in the 20s%,
stunting in Indonesia is in the 30s% [1]. Moreover, while
the wasting level in Asia is around 9.1%, in Indonesia,
it is still at 10.2% [2]. More than half of Indonesia’s 34
provinces have stunting rates higher than the national
average, with the worst case accounting for 42.6% of the
population. Meanwhile, 22 provinces had a wasting rate
higher than the national average, with the worst condition
at 14.4% [1]. Even the incidence of stunting in Indonesia is
at the fifth largest position of all countries with the largest
stunting burden in the world [3]. According to the UNICEF
Indonesia, three out of every 10 children under the age of
5in Indonesia are stunted and one is wasting [4].

The consequences of this nutritional deficiency
are enormous not only in terms of the expense of recovery
[5], [6] but also in terms of the long-term consequences.
Those who have been malnourished since infant and
young children will have physical issues that make
them more susceptible to sickness, and their mental

Abstract
BACKGROUND: Nutritional problems in children under 5 in Indonesia are very large and need effective intervention.
Local ingredient is potential to create enrichment biscuits.

AIM: This study aims to produce biscuits enriched with Andaliman (Zanthoxylum acanthopodium) and fermented
buffalo milk and to perform organoleptic tests on the taste, color, aroma, and texture of the biscuits.

METHODS: Three types of biscuits were made, namely, biscuits without Andaliman and fermented buffalo milk,
biscuits with 2 g of Andaliman and 200 g of fermented buffalo milk, and biscuits with 3 g of Andaliman and 200 g of
fermented buffalo milk. The all three biscuits were then tested organoleptically in the form of preferences by a panel
of expert teachers to see choices for taste, color, aroma, and texture. The biscuits are then tested in a laboratory to
assess their nutritional content.

RESULTS: Biscuits with 2 g of Andaliman and 200 g of fermented buffalo milk had the greatest preference.
Statistically, the three groups of biscuits differed in taste, aroma, and texture (p < 0.05). The nutritional content of
biscuits is above the standards set by the Ministry of Health.

CONCLUSION: Biscuits containing 2 g of Andaliman and 200 g of fermented buffalo milk have the potential to be
produced as one of the intervention methods for under 5-year-old children malnutrition in Indonesia.

development and brain abilities are significantly lower
than those who consume enough nutritional intake [7], [8].
Finally, this situation will have an impact on the capability
and productivity of human resources (human capital)
in families, communities, and possibly entire countries
[9], [10]. Because the critical period for malnutrition is
between the ages of 3 months and 2 years, malnutrition
during this age must, therefore, be avoided as early as
possible. At that age range, each child will begin to learn
to eat and be given food, the pattern and content of which
will greatly affect their growth in the future [11].

Thus, providing food intake that is in
accordance with the demands of children under the
age of 5 is one of the efforts that may be done to avoid
the situation from worsening, or even to improve the
condition of malnutrition. Children under the age of 5
who eat “dairy, vegetable, and fruit” had a higher height
measurement than those who eat “grain based” or
“egg, meat, poultry, and legumes” diets only [12]. Food
treatments tailored to the nutritional needs of children
under the age of 5 are also successful in improving
their nutritional status [13], [14]. Even the intervention
of regularly consuming nutritious foods since the
mother’s pregnancy has been proven to be helpful in
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lowering stunting in newborns for up to 1000 days when
compared to the control group [15].

Enrichment biscuits with important nutrition
will increase the effectiveness of food interventions
to tackle malnutrition in children under the age of 5.
Biscuits are usually given by mothers to teach their
children to eat. In addition, biscuits are also easy
to make with available local ingredients. One of the
local food ingredients that are commonly used by
the community is Andaliman and fermented buffalo
milk. Andaliman (Zanthoxylum acanthopodium) also
known as “batak pepper” is a group of citrus fruits that
contain Vitamins C and E, making it beneficial to the
immune system. Andaliman also contains essential
oils and alkaloids that are useful for antioxidants and
antimicrobials [16], [17], [18]. Fermented buffalo milk
or in the local language called “dali ni horbo” has very
good nutritional content [19]. Vitamin B12, riboflavin,
Vitamin A, Vitamin C, Vitamin B6, thiamin, folic acid,
amino acids, and niacin are all present in a cup of
buffalo milk. Compared to other dairy products,
buffalo milk is low in cholesterol so it can reduce low-
density lipoprotein levels. The fat content of buffalo
milk is also higher than that of cow’s milk. One
hundred grams of buffalo milk contain 100 calories
and 275 mg of total cholesterol, whereas 100 g of
cow’s milk contains only 70 calories and 212 mg of
cholesterol. As a result, it promotes weight gain and
muscular mass [20].

The aim of this research is to use Andaliman
and fermented buffalo milk as biscuit ingredients.
Organoleptic assessment will be performed to
determine the biscuits’ preferences.

Materials and Methods

Biscuits are made using the basicingredients
for making cookies, that is, 100 g of sugar, two egg
yolks, 300 g of flour, and 150 g of butter. The basic
dough is then divided into two parts. The first dough
is then added Andaliman which has been mashed
as much as 3 g and fermented buffalo milk as
much as 200 g. The second dough is added with
Andaliman which has been mashed as much as
2 g and fermented buffalo milk as much as 200 g.
Each dough is then formed into a circle weighing
13 g. Then, the dough is put in the oven at 170°C for
25 min. The weight of one piece of biscuit after the
baking process is 10 g.

Figure 1 shows the comparison of A (biscuits
without Andaliman and fermented milk), B (biscuits
with 3 g of Andaliman and 200 g of fermented buffalo
milk), and C (biscuits with 2 g of Andaliman and 200 g
of fermented buffalo milk) biscuits.

Figure 1: A, B, and C biscuits final result comparison

Organoleptic test

Panelists comprised 20 instructors from SMK
Negeri 8 Medan’s evaluated the biscuits prepared. The
aroma, color, taste, and texture of three types of biscuits,
namely, biscuit without Andaliman and fermented milk
(A biscuit), biscuit with 3 g of Andaliman and 200 g
of fermented buffalo milk (B biscuit), and biscuit with
2 g of Andaliman and 200 g of fermented buffalo milk
(C biscuit), were tested in organoleptic tests. The
assessment of biscuits for each component used the
indicators of “dislike very much,” “dislike,” “somewhat
like,” “like,” and “like very much.” Each indicator is rated
on a scale of 1-5. The results are then calculated and
then divided by five to get the average rating for each
component. The difference between the assessments
according to each biscuit was carried out using the
ANOVA test at a 95% confidence level.

Composition test

To determine the composition of biscuits, a
nutritional analysis of biscuits was carried out at the
Laboratory of the Industrial Research and Development
Agency of the Central Agro Industry Center, Bogor,
West Java.

Location and ethical permit

This research was conducted at SMK Negeri 8
Medan. This research has been approved by the Health
Research Ethics Commission of the USU Faculty of
Nursing No. 2006/11/SP/2020.

Results

Following the organoleptic test of all biscuits
[Figure 1], A biscuits were rated “like” and “like very
much” by 20% and 5% of respondents, respectively,
in terms of taste, as shown in Table 1. B biscuits, on
the other hand, received ratings of “like” and “like very
much” from 55% and 35% of respondents, respectively.
C biscuits are rated ‘like” by 55% of respondents
and “like very much” by 10%. According to the color
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Table 1: Organoleptic properties comparison of biscuits

Biscuits Degree of sensory P-value
Dislike very Dislike = Somewhat Like Like very Total
much like much
f % fo % f % f % % f %
Taste 0.000
A 0 2 10 18 65 4 20 1 5 20 100

~

0
B 0 0 0o 0 2 10 11 55 35 20 100
0 0o o0 7 35 11 55 2 10 20 100
Color 0.019
A 0 0 0o 0 8 40 9 45 3 15 20 100
0 0o 2 10 11 55 7 35 20 100
Cc 0 0 0o 0 3 15 13 65 4 20 20 100

Flavor 0.000
A 0 0 2 10 15 75 3 15 0 0 20 100
B 0 0 0o 0 2 10 11 55 7 35 20 100
C 0 0 0o 0 8 40 11 55 1 5 20 100
Texture 0.000

A 6 30 9 45 5 25 0 0 0 0 20 100

B 0 0 0 0 3 15 1 55 6 30 20 100

C 0 0 1.5 7 35 11 55 1 5 20 100
A=Biscuits without Andaliman and fermented milk; B=Biscuits with 3 g of Andaliman and 200 g of fermented
buffalo milk; C=Biscuits with 2 g of Andaliman and 200 g of fermented buffalo milk.

assessment, more informants rated B biscuits “like very
much” (35%), whereas only 15% and 20% rated A and
B biscuits “like very much,” respectively. The aroma of B
biscuits is also extremely remarkable. As many as 35%
gave a “like very much” rating, while C biscuit was rated
“like very much” by 5% of respondents. The aroma of A
biscuit did not receive a “like very much” grade from any
of the responders. In the “like” rating, B and C biscuits
received 55% each, but A biscuits obtained only 15%.
B biscuits dominated the texture as well. About 30%
gave it a “like very much” rating, while 55% gave it a
“like” rating. While 5% of respondents said that they
liked C biscuit’s texture “like very much,” and 55% said
that they liked it. The texture of A biscuits was rated
“dislike” by the majority of respondents.

As can be seen, B biscuits strongly dominate
the expert panel's preference [Figure 2]. The ANOVA
test demonstrated that the difference in taste, aroma,
and crunch between the three biscuits was statistically
significant.

Taste
18
16
14

oON & OO0 W@

Texture Color

Flavor

A biscuits B biscuits C biscuits

Figure 2: Expert panel preferences of biscuits

Following laboratory testing, the nutritional
content of biscuits containing Andaliman ingredients
and fermented buffalo milk, as well as biscuits without
Andaliman and fermented buffalo milk, met the
requirements of the Indonesian National Standard
on biscuit quality. Aside from the organoleptic quality,
B biscuits contain significantly more protein, fat, and
energy than A biscuit [Table 2].

Table 2: Nutritional composition of biscuits (B compare to A)

o. Biscuit composition B A SNI 01-2973-1992
1 Water (%) 4.50 1.93 Max 5
2 Protein (%) 10.1 7.06 Min 5
3 Ash (%) 1.21 0.85 Max 1.5
4. Crude fiber (%) 0.38 0.42 Max 0.5
5. Fat (%) 31.0 28.1 Min 9.5
6. Carbohydrate (%) 52.8 61.3 Min 7
7. Energy (kal/100 g) 531 526 Min 400
SNI: Indonesian National Standard.
Discussion

The Food Ingredients Composition List, which
has been regulated by the government [21], [22], can be
used to calculate the nutritional composition of biscuits.
The nutritional composition of each biscuit must meet
the following criteria: Energy of 59.1 kcal and meet
3% of the recommended amount of energy per day;
carbohydrates 7.2 g and meet 2% of the recommended
amount per day; 1.2 g of protein and can meet 3% of
the recommended amount per day; 3.0 g of fat and
meet 4% of the recommended amount per day; Vitamin
A meet 3% of the recommended amount per day; zinc
meet 2% of the recommended amount per day; and
iron meet 5% of the recommended amount per day.

Using this reference, it is reasonable to state
that the biscuits in this research have a good nutritional
composition and can fulfill the nutritional needs of
children under the age of 5. The results of the laboratory
tests [Table 2] show that biscuits containing Andaliman
and fermented milk have a very high nutritional
value. According to it, biscuits containing Andaliman
ingredients and fermented buffalo milk have a high
protein, fat, and energy content as one of the functional
food ingredients.

The biscuits product in this study [Figure 1]
was found to be of much higher quality than the biscuits
on the market. For the same size of a biscuit (10 g),
one brand of biscuits sold and widely consumed in the
community provides only 45 kcal of energy, 1.5 g of fat,
and 1 g of protein. It is clear that the biscuits on the
market are very inadequate to function as functional
food when compared to biscuits without Andaliman
content and fermented buffalo milk alone, especially
when compared to the enriched content (B and C
biscuits).

Malnutrition in children under the age of 5, which
has occurred in many countries, including Indonesia,
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is closely related to insufficient protein, fat, and energy
consumption. This is a classic problem, the root cause
of a malnutrition pandemic in developing countries [23].
The Indonesian Ministry of Health has established
the recommended Dietary References Intake (DRI)
in accordance with the WHO recommendation [24]
regarding the composition of food required for children
under the age of 5. The required energy intake for
children aged 1-3 years is 1350 kcal, while the required
energy intake for children aged 4-6 years is 1400 kcal.
When there is a deficiency, it is classified as a deficit
(70% DRI or less) (70—80% DRI). It means that the total
energy requirement can be met with only three biscuits
with Andaliman and fermented buffalo milk. Many studies
have shown that interventions with micronutrients are
effective in treating nutritional problems and preventing
worsening conditions [25], [26], [27], [28].

Acceptance of the biscuits is related to sensory
assessment [29]. Hence, to increase the acceptance of
biscuits, organoleptic tests which are related to taste,
color, aroma, and texture are very important. Biscuits
made with Andaliman 2 g and fermented buffalo milk
200 mg appear to have a taste that dominates the
expert panel's preference [Figure 2], despite the
fact that the expert panel prefers biscuits with less
Andaliman (compared to 3 g of Andaliman). Production
of these biscuits will undoubtedly be very quick and
easy in the future not only because the ingredients for
making these biscuits are plentiful in Indonesia but also
because Andaliman and fermented buffalo milk have
long been known and consumed by the general public.
Local products have been shown to be more effective in
efforts to improve nutritional problems [30], [31].

Conclusion

Biscuits containing 2 g of Andaliman and
200 g of fermented buffalo milk have the potential to
be produced as a food intervention method to tackle
malnutrition in under 5-year-old children in Indonesia.
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