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INTRODUCTION 
Adolescence is one of the rapid and fast growth 

and development processes, especially physically. 
Changes in adolescence towards adulthood are usually 
followed by changes in reproductive cells, marked by the 
first menstruation (menarche), and breast growth, while 
for male adolescents it is marked by wet dreams, 
mustache growth, and voice changes. At the stage of 
growth and development, things related to psychic, 
physiological, and physical growth are things that require 
maximum attention because they require macro and 
micronutrients for the growth and development 
process1,2. 

The pre-menarche period in adolescent girls has 
health problems, especially nutritional problems related 
to the ability to determine the quantity and quality of 
food needed for the process of preparing for puberty. The 
results of 2018’s Basic Health Research showed the 
prevalence of stunting based on the Body Height/Age 

index in adolescents aged 5-12 years was 16.9% and at 
the age of 13-15 years was 18.5%. The prevalence of 
anemia at the age of 5-14 years was 26.8% and at the age 
of 15-24 years was 32%. Based on the measurement of 
the Mid Upper Arm Circumference, it was found that 
adolescent girls who experienced Chronic Energy 
Deficiency (CED) were 36.33. Nutritional problems such as 
anemia, CED, and stunting can worsen the condition of 
adolescent girls if they occur before the menarche 
process. In addition to having an impact on growth and 
development, it also has an impact on the learning ability 
of an adolescent girl, because she cannot concentrate 
well during the teaching and learning process4. 
Nutritional problems can be identified by various 
measurements including anthropometry and also blood 
biochemical examinations including IGF-1, albumin, zinc, 
and hemoglobin (Hb). The biochemical nutritional status 
examination can determine the condition of health 
problems and nutritional problems both at present and in 
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ABSTRACT 
 

Background: The pre-menarche phase is a transition period from childhood to 
adolescence. The period of early preparation for an adolescent girl towards self-
maturation and maturation of reproductive cells. The pre-menarche period requires 
nutrients, for the growth and development process. Nugget is a snack food that is 
favored by all age groups, can be made from fish, crabs, nuts and eggs that are easy to 
obtain. 
Objectives: To analyze the effectiveness of baby crab and mung bean (BC Cangi) nuggets 
on IGF-1, albumin, zinc and hemoglobin levels in pre-menarche adolescents. 
Methods: Type of quasi-experimental research with pre and post test one goup design. 
The population was pre-menarche adolescent girls at SMP Negeri 3 Lubuk Pakam 
totaling 42 people and willing to be a sample of 34 people. BC Cangi nuggets were given 
for 15 days as much as 100 g (4 pieces) during school breaks. Before being analyzed, 
data normality test was conducted using Kolmogorov Smirnov, then T-dependent 
statistical test. 
Results: The results of the T-dependent statistical test showed that there was an effect 
of giving BC Cangi nuggets on IGF-1, albumin, zinc, and Hb levels (p-value=0.001) as well 
as zinc levels (p-value=0.005). BC Cangi nuggets contain high levels of protein, Fe, and 
zinc which play a role in activating the IGF-1, also contain albumin and protein to 
maintain the presence of zinc.  
Conclusions: The administration of BC Cangi nuggets to pre-menarche adolescent 
students had a significant effect on the increase in IGF-1, albumin, zinc, and 
hemoglobin levels. 
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the past. Low albumin indicates a long-term protein 
deficit while zinc can predict daily zinc intake5. Molecular 
examination can be done by detecting growth hormones 
including IGF-1 to see adolescents who experience delays 
in physical and cognitive maturity which are usually 
associated with puberty status6. 

In addressing nutritional problems such as 
stunting, anemia, and chronic energy deficiency, the 
government provides iron supplementation tablets 
which are given routinely once a week. In some schools, 
this has become a routine, either because of the school's 
independent policy or recommendations from the 
government through related health institutions. In 
addition to supplementation, other efforts made are the 
Provision of Additional Food in the form of green bean 
porridge, bread, nuggets, pudding, milk, or other foods 
formulated according to the availability of food 
ingredients that are high in nutrients, cheap, easy to 
obtain and based on local food. This is intended so that 
local foods that are less popular but contain high 
nutrients for the growth and development of adolescents 
are used as much as possible7. 

Snacks or often called side dishes are usually 
eaten 2 to 3 hours before the main meal, except for 
breakfast. Snacks are very popular, from children to 
adults. One of the snacks that are widely available on the 
market and are popular is nuggets that have been 
modified from various ingredients, both animal and 
vegetable foods. Nuggets available on the market are 
usually made from chicken and fish8. Modifications to 
nuggets can be made from less popular foods that may 
have an unpleasant texture, taste and smell, but have 
nutritional potential. In this study, a preliminary study of 
the formulation of nuggets processed from baby crab 
(Portunus Pelagicus) measuring 6×4 was conducted. 
Modifications were made by adding mung beans (Vigna 
Radiata L) as a source of vegetable protein and fiber that 
increases the nutritional content, especially protein, zinc, 
Fe, and other vitamins9. 

The addition of vegetable protein sources aims to 
complement and perfect the amino acid protein values in 
nuggets so that the proteins needed during growth and 
development can be obtained from snacks consumed 
daily. The content of other nutrients will also increase 
with the combination of baby crab and green beans, 
including the nutrients albumin, calcium, iron, fiber, and 
zinc. BC Cangi nuggets were first tested through 
organoleptic tests regarding color, taste, aroma, and 
texture so that BC Cangi nuggets were obtained that were 
liked and contained the nutrients needed by pre-

menarche adolescents. In 100 g of BC Cangi nuggets that 
have been examined at the Chemistry Laboratory of 
Faculty of Mathematics and Natural Sciences and the 
Agricultural Product Technology Laboratory at Brawijaya 
University Malang, a protein content of 10.7 g, Fe 6.36 
mg, zinc 8.11 mg, and albumin content of 2.81 g/dl was 
obtained. The uniqueness of nuggets with baby crab as 
the basic ingredient is also a stimulator in increasing body 
immunity and nerves in the brain10. Based on the 
descriptions above, the researcher aims to determine the 
effectiveness of administering BC Cangi nuggets on the 
levels of IGF-1, albumin, zinc, and blood hemoglobin in 
pre-menarche adolescents. 

 
METHODS 

Quasi-experimental was a type of research, using 
a pre and post-test one-group design. The location of 
research was conducted at SMP Negeri 3 Lubuk Pakam, 
on junior high school students in grades 7 and 8 who had 
not experienced menarche. The population in this study 
were all pre-menarche female adolescents at SMP Negeri 
3 Lubuk Pakam totaling 42 students. The sampling was 
determined based on inclusion and exclusion criteria. 
Inclusion criteria include being willing to fill out informed 
consent, not being sick, and not being allergic to seafood. 
Exclusion criteria include not attending the briefing, not 
obtaining parental permission, menstruating at the time 
of the research, and not liking the type of fish. Based on 
the inclusion criteria that have been set by the 
researcher, a sample of 34 people was obtained. Data 
were collected by the researcher assisted by 4 
enumerators from Semester 6 and 8 students majoring in 
nutrition at the Medan Health Polytechnic. 

BC Cangi nuggets were made from food 
ingredients, 50 g baby crab, 25 g mung beans, and a 
mixture of 20 g wheat flour while breading. The spices 
used include garlic, shallots, spring onions, celery, and 
lime leaves which are ground first, then mixed, and then 
fried (1 pcs 25 g). Furthermore, 100 g of BC Cangi nuggets 
(4 pcs) were checked for nutritional content in the 
Chemistry Laboratory of the Faculty of Mathematics and 
Natural Sciences and the Agricultural Product Technology 
Laboratory of Brawijaya University Malang. The tools 
used to make nuggets consist of scales, blenders, 
pressure cookers, cutting boards, knives, steamers, 
baking sheets, frying spoons, oil strainers, and cauldrons 
(can be seen in Figure 1). The ingredients used to make 
nuggets can be seen in Figure 2, while the procedure for 
making BC Cangi nuggets can be seen in Figure 3.

 

 
Figure 1. BC Cangi Nugget Making Tools 
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Figure 2. Ingredients for Making BC Cangi Nuggets 

 

                                
1. Puree the pressure-cooked baby crab and mung beans using a blender. 

 

                                                  
2. Mix the baby crab, mung beans, and ground spices, then add the spring onions, celery leaves, and lime 

leaves that have been thinly sliced, and stir the mixture until evenly mixed. 
 

                               
3. When it is evenly mixed, steam the mixture for approximately 25-30 minutes. 

 

                                
4. After the dough is cooked,  let it cool and cut it into nugget shapes. 
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5. Dip the nuggets in flour and egg, then coat the nuggets in breadcrumbs. 

 

 
                                6. Nuggets are ready to be fried. 

         Figure 3. BC Cangi Nugget Making Procedure 
 
The provision of BC Cangi nuggets as a treatment 

began on January 8-27th, 2024. The nutritional content of 
BC Cangi nuggets in 100 g can be seen in Table 1. Before 
and after the provision of BC Cangi nuggets as a 
treatment, blood was taken from the upper left arm using 
a 2.5 cc pipette syringe by a medical laboratory 
technology analyst. Then the blood was put into a tube 
containing Ethyl Diamine Tetra Acetic acid (EDTA) acid 
solution to avoid clotting in the tube. 

IGF-1 examination was carried out at the 
Molecular Laboratory of the Faculty of Medicine, 
Brawijaya University, using the Enzyme-linked 
Immunosorbent Assay (ELISA) method with a 
spectrophotometer. While the examination of albumin 
and Hb was carried out at the Prima laboratory Medan, 
Albumin was examined using the Brom Cresol Green 
(BCG) method using a Shimadzu spectrophotometer, and 
Hb levels were examined using cyanmethemoglobin with 
a spectrophotometer. As for blood zinc levels, they were 

examined at the Laboratory of the Faculty of Agricultural 
Product Technology, Brawijaya University using the 
Atomic Absorbance Spectrophotometry (AAS) 
examination method. The normality of the data 
distribution was then tested using the Kolmorgov 
Smirnov method and the data was found to be normally 
distributed. Then continued with univariate analysis for 
each variable, to see the effect of BC Cangi nuggets on 
changes in the components of the studied variables IGF-
1, albumin, zinc, and hemoglobin using the Paired t-test 
statistical test and analyzed using IBM SPSS Statistics 
version 16. This study has obtained approval from the 
ethics commission issued by the Medan Health 
Polytechnic with the number: 
01.25.257/KEPK/POLTEKKES KEMENKES MEDAN, 
November 14th, 2023. The nutritional content of BC Cangi 
nuggets in 100 g of ingredients and the manufacturing 
process can be seen in Table 1.

 
Table 1. Distribution of Nutrient Content of BC Cangi Nuggets and Its Contribution to Pre-Menarche Adolescents Based on 
RDA 2019* 

Contribution Based on RDA 2019* 

Nutrient  
Examination 

Result 
10-12 

Years Old 
% 

13-15 
Years Old 

% 

Protein 10.7 g 55 g 19.4 65 g 16.4 
Iron (Fe) 6.36 mg 8 mg 79.5 15 mg 42.3 
Zinc (Zn) 8.11 mg 8 mg 101.3 9 mg 90.1 
Albumin 2.81 g/dl ≥3.5 g/dl 80.2 ≥3.5 g/dl 80.2 

* Recommended Dietary Allowances 2019 
 

Table 1 showed the organoleptic test results of 
one BC Cangi nugget treatment consisting of 60 g baby 
crab + 20 g mung beans + 20 g wheat flour, then the 
selected treatments were examined in two laboratories 
at Brawijaya University Malang. Fe and Zn content were 
examined at the Faculty of Mathematics and Natural 
Sciences and protein and albumin were examined at the 

Faculty of Agricultural Product Technology, Brawijaya 
University. Based on the 2019 Nutrient Adequacy Rate, 
the contribution of nutrient content for protein for 10-12 
year old girls was 19.4%, 13-15 year old girls were 16.4%. 
For Fe intake, female students aged 10-12 years 
contributed 79.5% and female students aged 13-15 years 
amounted to 42.3%. While the Zn intake of 10-12 year old 
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female students contributed 101.3% and 13-15 year old 
female students amounted to 90.1%. Albumin is an 
indicator of determining nutritional status which is also 
needed for growth and development, 10-12 year old and 
13-15 year old schoolgirls both contributed 80.2%. 
 
 
 
 
 

RESULTS AND DISCUSSIONS 
Sample Characteristics 

In this study, the sample characteristics taken by 
researchers consisted of only two variables, namely age 
and class. Age showed the period of life that can be 
measured by a benchmark scale of years, while class 
showed the existence of the level of the learning process 
of students following the education program. The 
distribution of samples based on characteristics can be 
seen in Table 2.

 
Table 2. Distribution of Samples Based on Characteristics in Pre-Menarche Adolescents 

Indicator n % 

Age   
11 years old 5 14.7 
12 years old 21 61.8 
13 years old 7 20.6 
14 years old 1 2.9 

Class   
VII 28 82.4 
VIII 6 17.6 

 
Table 2 showed the characteristics based on age, 

dominated by samples aged 12 years as many as 21 
people (61.8%), and samples aged 14 years are the 
smallest percentage of 1 person (2.9%). The pre-
menarche adolescent is someone who is in a phase of 
rapid growth and development before menarche. This is 
in accordance with Sri Hayati's statement (2018) which 
stated that the age of an adolescent girl experiencing her 
first menstruation (menarche) is ≥15 years old and pre-
adolescent girls who have not menstruated range from 
12-14 years old11,12,13. 

Results of Biochemical Examination Analysis Before and 
After BC Cangi Nugget Intervention 

Blood biochemical examination is one of the 
measures to determine nutritional status. IGF-1 indicates 
the presence of growth hormone, while albumin, zinc, 
and hemoglobin can indicate the status of the ability of 
organs such as the liver to produce blood biochemicals5. 
The distribution of minimum, maximum, and mean 
values of IGF-1, albumin, zinc, and hemoglobin can be 
seen in Table 3.

 
Table 3. Minimum, Maximum, Mean Values of IGF-1, Albumin, Zinc, and Haemoglobin in Pre-Menarche Adolescents 

Indicator  n Min Max Mean SD p-value 

IGF-1 
(ng/ml) 

Before 34 76.94 315.12 135.404  53.05 
0.001* 

After 34 169.87 515.89 310.881  80.84 
Difference     175.478    

Albumin 
(g/dl) 

Before 34 4.50 4.0824 3.00  0.36 
0.001* 

After 34 5.50 4.5706 3.90 0.35 
Difference     0.90   

Zinc 
(µg/kg) 

Before 34 1.97 0.09700 0.02 0.57 
0.005* 

After 34 8.98 0.25882 0.14 1.51 
Difference     0.12   

Haemoglobin 
(g/dl) 

Before 34 8.10 14.60 12.83 1.33 
0.001* 

After 34 8.10 15.80 13.52 1.46 
Difference     0.7   

*) Paired t-test, significant p-value<0.05  
 

Table 3 showed that there are differences before 
and after the administration of BC Cangi nugget 
treatment in pre-menarche adolescents. In the IGF-1 level 
indicator, there was an increase of 175.4778 ng/ml, 
albumin levels increased by 0.90 g/dl, zinc levels 
increased by 0.12 µg/kg and hemoglobin levels increased 
by 0.7 g/dl. Normal levels for each variable, IGF-1 with a 
normal percentile ≤84 ng/ml for women aged 12-14 
years, normal reference value 3.5-5 g/dl14, serum zinc 
normal value 57 µg/dl (15), normal Hb levels <12 g/dl for 
women5. 

 

When reviewed based on the categories that can 
be seen in Table 4, changes in IGF-1 with a low category 
decreased from 38.2% to 14.7%, and albumin levels for 
the low category decreased from 10% to 0%. Meanwhile, 
the hemoglobin indicator with a low category from 17.6% 
decreased to 8.8%. There was a significant difference 
before and after the administration of BC Cangi nugget 
treatment based on the T-Paired p-value <0.05, which 
means that the administration of BC Cangi nuggets can 
affect the indicators of IGF-1, albumin, zinc, and blood 
hemoglobin variables in adolescent girl. 
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Effect of BC Cangi Nugget Treatment 
IGF-1 

IGF-1 is thought to affect growth, and cell 
metabolism and is a polypeptide hormone that has a 
function as a mitogen and stimulator of cell proliferation 
and plays an important role in the process of tissue 
regeneration and repair. IGF-1 is measured low in 
newborns then increases sharply in adolescence up to 7 
times and decreases by about 50% when entering the age 
of 60 years (16). IGF-1 also mediates the protein anabolic 
mediation process by increasing Growth hormone (GH) 
activity for linear growth17. 

In this study, BC Cangi nuggets were able to 
increase blood IGF-1 levels in pre-menarche adolescents. 
This is because 100 g of ingredients contain protein which 
contributes to the achievement of 16.4%, albumin 80.2%, 
and zinc 90.1%. Baby crab and mung beans are sources of 
essential amino proteins such as tryptophan, leucine, and 
isoleucine which affect the increase in IGF levels in the 
blood serum in adolescents. The presence of amino acids 
in the main ingredients of nuggets can increase IGF-1 by 
5 times18. IGF-1 is a growth hormone produced in the liver 
and mediates or can stimulate the presence of GH which 
will regulate somatic growth and development of organs 
such as bone and brain19. Pre-menarche adolescents who 
have IGF-1 levels <84 ng/ml will be at risk of being frail 
and experiencing a decrease in bone mass and as a result 
can affect the growth of an adolescent girl. IGF-1 levels 
are also known to be able to affect the innervation 
system in the brain so that if IGF-1 levels are high in a 
person, his brain ability is also well developed20. Another 
thing to know, IGF-1 is needed in an adolescent, 
especially during puberty so its presence before 
menarche is needed to stimulate steroid hormones, 
especially the formation of hormones such as androgens, 
estrogens, and prolactin6,17,21. 

This research was in line with Suksesty's research 
in 2020, in which her research provided additional food 
combinations of mung bean juice and eggs. These two 
food ingredients are rich in amino acids that function to 
build bone matrix and affect bone growth. The process 
occurs by modifying the secretion and osteotropic action 
of the hormone IGF-1 so that there is the potential for 
peak bone mass 22. 
 
Albumin Levels 

Albumin is a storage protein in the body and is 
often associated with changes in a person's nutritional 
status. Albumin is also the main transport protein for 
micronutrients, so nutrients in the blood will be bound in 
albumin such as zinc23. The presence of albumin in the 
body is much influenced by food intake that contains high 
protein, especially those containing essential and non-
essential amino acids. Albumin in determining nutritional 
problems that occur in a person, is one of the parameters 
to determine long-term protein deficiency24. 

In this study, the provision of BC Cangi nuggets 
was able to increase albumin levels of pre-menarche 
adolescent girls, this was because 100 g of ingredients 
contained a protein with an achievement contribution of 
16.4%, albumin 80.2%. Baby crab, which comes from 
animal products mixed with mung bean vegetable 
products, can complement the presence of amino acids 

which are nutritional substances that form albumin23. 
Animal protein sources have good quality because they 
contain almost all essential amino acids in one source, in 
contrast to vegetable protein foods such as mung beans 
which only contain some essential amino acids. This 
causes the combination of both animal and vegetable 
protein sources to increase the presence of essential 
amino acids which are directly supplied to form 
albumin25. The process of albumin formation occurs in 
the liver with a half-life of about 14-21 days after 
consuming protein nutrients. Albumin is also able to work 
as a scavenger against oxidants and free radicals and can 
increase the body's immune ability. If this happens, pre-
menarche children will not get sick easily so growth and 
development go well. Baby crab is a source of animal 
protein from the sea that contains Branched Chain Amino 
Acid (BCAA) and is needed for muscle building and 
stimulates the work of reproductive hormones, which are 
needed by pre-menarche adolescents26.  

This study was in accordance with Ria's research 
in 2022 which provides cork fish nuggets and can increase 
albumin levels which are tissue protein formers so that 
they can repair damaged tissues and muscles in people 
with HIV / AIDS in Medan. Other studies where the source 
of albumin comes from cork fish have also been able to 
increase blood albumin in hypoalbuminemia patients, to 
improve the nutritional status of sufferers, and 
automatically the catabolic process can be avoided. 
When associated with pre-menarche adolescents, the 
presence of protein can form new connective tissue and 
muscles so that growth and development can take place 
perfectly27. Other research that is not in line and 
conducted by Irma in 2019, which provides nutri rice does 
not contribute to the increase in albumin, this is because 
the treatment given relies on energy sources derived 
from carbohydrates so in her research changes occur in 
muscles marked by an increase in mid-upper arm 
circumference25. 
 
Zinc Levels 

Zinc is needed by the body because it is a mineral 
that helps balance metabolism, which is related to the 
immune response. Zinc has immune functions including T 
cell function and antibody formation by B cells, as well as 
non-specific defences28. Zinc is needed to activate and 
synthesize growth hormone, in this case, GH, and zinc 
also plays a role in the DNA transcription process29. 

In this study, the provision of BC Cangi nuggets 
was able to increase serum zinc levels, this was due to the 
fact that 100 g of BC Cangi nuggets contained protein 
with a contribution to the need of 16.4%, albumin 80.2%. 
Baby crab is a type of mollusca that mixed with mung 
bean vegetable products can increase endogenous zinc in 
the body. The high albumin content in BC Cangi nuggets, 
it turns out, is also able to increase serum zinc levels in 
the blood because albumin can help the process of zinc 
metabolism and also the process of regulating the use of 
zinc in the body. If there is zinc deficiency due to low zinc 
intake, there will be a process of tissue catabolism that 
will free zinc in supporting tissue protein synthesis. This 
will result in the growth and development of a pre-
menarche adolescent girl to be inhibited26. Zinc plays an 
important role in stimulating growth hormone synthesis, 
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secretion, and production of IGF-1 in the liver. Zinc is also 
involved in the activation of IGF-1 in bone cartilage, so 
zinc deficiency from dietary intake is associated with 
reduced IGF-1 synthesis and activity and consequently 
stunted height in adolescence. Serum zinc concentration 
is the most widely used biomarker of zinc status. Serum 
zinc concentration can reflect the state of zinc stores in 
the body as well as the quality of intake because it can 
change dozens of times a day to maintain zinc 
homeostasis in the body15. 
This research is in line with Hendrayati's research in 2021 
which provides a polymeric formula made from mung 
beans and fresh anchovies. This formula is intended for 
stunted toddlers for growth and development and the 
results obtained can increase serum zinc30. This research 
was supported by other research by Doloksaribu in 2023 
which provides cookies made from red beans that can 
increase serum zinc levels in toddlers31. 
 
Hemoglobin Levels 

Iron is the main mineral needed to form red blood 
cells (hemoglobin). It also acts as a component to form 
myoglobin (a protein that carries oxygen to muscles), 
collagen (a protein found in bones, cartilage, and 
connective tissue), and enzymes so it is also needed for 
adolescent growth and development. Iron along with zinc 
is a mineral that functions in the body's defense system 
so that children do not get sick easily32. 

In this study, the provision of BC Cangi nuggets 
was able to increase the hemoglobin levels of pre-
menarche adolescent girls, this is because 100 g of BC 
Cangi nuggets contain protein with an achievement 
contribution of 16.4%, Fe 42.3%, and zinc 90.1%. BC Cangi 
nuggets consist of a mixture of baby crab animal products 
from the sea and mung beans which are high in protein 
content. Protein plays an important role in iron transport 
in the body. Low protein intake results in inhibited iron 
transport to the bone marrow, resulting in the formation 
of hemoglobin. In addition, proteins in the form of 
transferrin and ferritin aid the absorption of iron in the 

small intestine. Other proteins in the form of transferrin 
function to carry iron to the bone marrow in the process 
of hemoglobin formation33. Iron stores in the body 
(ferritin and haemosiderin) are found in the liver 30%, 
bone marrow (30%), and the rest is stored in the spleen 
and muscles. Iron consumed from both animal and plant 
products in sufficient quantities will contribute to 
preventing anaemia in pre-menarche adolescents34. 
Zinc content in BC Cangi nuggets acts as an ingredient for 
heme synthesis and is found in erythrocytes which have 
a role in oxygen exchange. Zinc also interacts with iron 
directly, where zinc acts as a cofactor for the enzyme 
Amino Levulinic Acid (ALA) dehydratase. As for other 
functions in this process, zinc can synthesize heme while 
in the cytosol of bone marrow cells32. 

Research conducted by Thalib in 2021 provided 
anchovy biscuits with the addition of tempeh. This 
product contains high iron and was found to be able to 
increase the Hb levels of adolescent girls in Mamuju 
Regency35. Other research in line with this study was also 
conducted by Adfar in 2023. The researcher gave a 
combination of iron tablets and biscuits containing 
animal and vegetable proteins that were able to increase 
the Hb levels of pregnant women34. 

The advantage in this study was that the research 
was conducted on junior high school adolescent female 
students who have not experienced puberty and 
menstruation, whereas so far research has always 
focused on adolescent girls who have menstruated. 
Another uniqueness of this study was that it discusses 
biomedical and molecular variables associated with the 
growth and development of an adolescent girl. Another 
discussion is how this article tries to be a study of the 
process of preparing oneself before the second rapid 
growth and development process after infancy. The 
weakness of this study is that the number of samples 
obtained, especially those have not menstruated in 
female students at SMP Negri 3 Lubuk Pakam, is still 
insufficient, although in terms of the minimum number of 
samples ≥30 people has been fulfilled. 
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Table 4. Distribution of IGF-1, Albumin, Zinc, and Hemoglobin Levels Based on Categories Before and After Treatment in Pre-Menarche Adolescents 

 IGF-1 (ng/ml) Albumin (g/dl) Zinc (µg/kg) Hemoglobin (g/dl) 

 Before After Before After Before  After Before  After  

 n % n % n % n % n % n % n % n % 

Normal 21 61.8 29 85.3 27 79.4 34 100 19 55.9 28 82.4 28 82.4 31 91.2 
Low 13 38.2 5 14.7 7 20.6 0 0 15 44.1 6 17.6 6 17.6 3 8.8 
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CONCLUSIONS 
The administration of BC Cangi nuggets as an 

alternative snack food to pre-menarche adolescent girls 
given as much as 100 g/day for 15 consecutive days is 
effective in increasing blood IGF-1, albumin, zinc, and 
hemoglobin levels. 
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