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Abstract. Chia seeds (Salvia hispanica L.) are becoming a trend for consumption by employees of the 
Health Ministry Polytechnic of Riau. This support by many studies on the benefits of consuming these 
seeds for a diet to lose weight or maintain ideal body weight. Several studies also reported that Chia seeds 
lower and maintain blood cholesterol levels. This study was to see the effect of giving Chia seeds on the 
body weight of pregnant mice. This research use laboratory experimental methods, which is analogous to 
the condition of pregnant women on mice. Chia seeds are administrating into three groups of 4 g; 8 g; 16 g 
and compared to one control group. The administration starts on the 6th to 15th day of pregnancy. 
Bodyweights measured at the beginning of pregnancy until before parturition. The results showed that 
giving Chia seeds did not affect the weight gain of pregnant mice (P>0.05). So from this study concluded 
that giving Chia seeds does not affect body weight in pregnant mice. 

1. Introduction 
Chia seeds (Salvia hispanica L.) are becoming a trend for consumption by employees of the Health 
Polytechnic of the Ministry of Health of Riau. Many studies about the benefits of consuming these seeds 
to lose weight or maintain ideal body weight. Several studies have reported that chia seeds can lower 
and maintain blood cholesterol levels [1] and have a weight loss effect in obese people [2]. Chia seed 
can reduce the risk of cardiovascular disease, inflammation, central nervous system disorders, and 
diabetes [3] thus making people enthusiastic about consuming it to get an ideal body weight. This article 
is a fraction of the author's research entitled The Effect of Chia Seeds on The Development of The Fetus 
of Mice (Mus musculus L.). 

Chia seeds are natural ingredients with health potential, which use as an alternative for developing 
functional food products. This plant is native to Central America, specifically Mexico and Guatemala. 
Chia seeds contain protein (15–25 percent), fat (30–33 percent), carbohydrates (26–41 percent), fiber 
(18–30 percent), and minerals (4–5 percent) [4]. Chia seeds also contain omega-3 fatty acids (linolenic 
acid) by 17.83 percent [5]. In 2009 chia seeds were approved as a novel food source by the European 
Parliament and the Council of Europe. The use of chia seeds as a food ingredient report being safe 
because it has no side effects or allergenicity [6].  

Thus, chia seeds and their derivatives are promising sources for development. Chia seeds contain 
17.83% omega-3 fatty acids (-linolenic acid) [5] and are a source of dietary fiber, protein with high 
biological value, and antioxidants [7]. In addition to containing essential fatty acids, chia seeds also 
report containing phenolic compounds. These phenolic compounds are bioactive components that 
contribute to the health benefits of chia seeds. The phenolic components in chia seeds are flavanols and 
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phenolic acids (myricetin, quercetin, kaempferol, caffeic acid [8]. These compounds are primary and 
synergistic antioxidants that provide a high proportion of antioxidant activity of chia seeds [9]. 

Caffeic acid and chlorogenic acid found in chia seeds showed protection to cells from free radicals 
and inhibition of lipid peroxidation. It was signified stronger than vitamin C protection, ferulic acid, and 
vitamin E. Chia seeds are also high in dietary fiber and protein, rich in many exogenous amino acids. 
This grain is also a good source of minerals and vitamins as bioactive compounds with high antioxidant 
activity, especially polyphenols and tocopherols [10].  

 
2. Methodology 
This study used an experimental design using mice as test animals consist of four treatment groups 
(control, dose 4 g, dose 8 g, and dose 16 g). The parameter to be observed is the mother's weight during 
pregnancy. The study began by characterizing the test preparations, including organoleptic observations, 
measurement of water content, ash, carbohydrates, total fat, protein, Ca, Fe, P, Zn, crude fiber, Mg, and 
K. The steps for testing are as follows: 
 

 
Figure 1. Working Scheme of Observing the Effect of Chia Seed on Pregnant Mice Body Weight 

 
2.1 Dosage Determination 
Chia seeds administered to experimental animals were 4, 8, and 16 g per daily given orally.  
 
2.2 Preparation of experimental animals  
Animals used in this experiment were female mice aged about three months, never treated with drugs, 
and body weight ranged from 20-30 grams. Mice were acclimatized for seven days to get the animals 
used to the experimental environment. The feeds gave as ad libitum, the body weight was measured 
every day, and the behavior observes daily. The estrus period determines visually by observing the 
mice's vagina during acclimatization. The mice during estrus marks by the red and gummy vagina of 
the mice. Animals used are considered healthy if the change in body weight is not more than 10%, 
visually shows normal behavior, and has an estrus cycle of 4-5 days [11]. 
 
2.3 Grouping of experimental animals 
Mice divide into four groups, where one group consists of 6 female mice and one male mouse. 
 
2.4 Animal mating 
At the next stage during estrus, animals are mated with a ratio of males and females of 1:6. Male white 
mice were put into female cages at four in the afternoon and separated in the morning. The vaginal plug 
examine. Vaginal plugs indicate that the mice have copulated and are on the 0th day of gestation. The 
pregnant mice were separated, unmarried mice were mate again with male mice [12][13]. 
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2.5 Administration of chia seed 
The test preparations in three dose variants were given orally for ten consecutive days starting from the 
6th to the 15th day of gestation. The weighing takes every day for 18 days of observation. If there is a 
drastic weight loss and accompanied by bleeding around the vagina, the mice may have suffered a 
miscarriage or aborted (excluded). It noted that mice were sick due to treatment (also excluded [14]. 
 
3. Result and Discussion 

Table 1. Organoleptic of Chia 
Parameters Flour Organoleptic Seeds Organoleptic 
Form Fine powder, coarse fibrous Small round, slippery 
Color Dark-brown Dark-brown 
Flavor Tasteless tasteless 
Smell Smelly unsmelly 

 
Table 2. Characteristics of Chia flour 

Parameters % Analysis Method 
Water content 3.09 SNI 01-2891-1992,9 
Ash Level 4.59 SNI 01-2891-1992,8.2 
Carbohydrate 8.47 SNI 01-2891-1992,7.1 

Total fat 24.5 SNI 01-2896-1998,5 
Protein 23.9 SNI 01-2896-1998,5 
Ca 1.57 x 10 -1 AOAC Official method 986, 24 
Fe 6.36 x 10-2 SNI 01-2896-1998,5 
P 1.34 x 10-1 SNI 01-2891-1992,11 
Zn 5.59 x 10-3 SNI 01-2896-1998,5 
Coarse Fiber 44.1 SNI 01-2896-1998,5 
Mg 3.7 x 10-1 SNI 01-2891-1992,5.1 
K 7.8 x 10-1 SNI 01-2891-1992,6.1 

 

 
Figure 2. % Weight Difference after Acclimatization 
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Figure 3. Broodstock Average Weight Gain 

 

 
Figure 4. Weight Difference During Pregnancy 

 
There are organoleptic differences in flour and seeds of Chia, namely in the smell. Chia seed flour 

has a slight odor. One of the distinctive characteristics of chia seeds is their ability to form a gel layer. 
This gel layer formed after the seed hydrate with water. On contact with water, the outer epidermis of 
the seed ruptures and releases gum filament absorbs water immediately, and the gel layer looks like a 
transparent capsule.  

The transparent capsule secretes where this gum retains and absorbs water, can even give different 
viscosities to any given concentration of chia seeds. Chia seed gum absorbs the water up to 12 times its 
dry weight. Dry gum obtained from the extraction of chia seed gum reports absorbs the water up to 27 
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times [15]. The smell of the flour may release during flour processing. The organoleptic of Chia show 
in table 1. 

Chia seed gum has a hydration process that is almost the same as xanthan gum. Both require time 
and a certain way for the swelling process they dispersed in solution homogeneously. However, chia 
seeds and xanthan gum have different visual appearances of dispersion. In chia seeds, the gum dispersion 
shows from the chia seeds spread evenly in the solution, while xanthan gum does not exist [16]. This is 
the reason why the administration route of chia is eaten by the mice directly. And the Characteristics of 
Chia flour are shown in table 2.  

Table 2 shows that Chia seeds contain macro and micronutrients needed by pregnant women, 
including carbohydrates, protein, fat, calcium, iron, phosphorus, zinc, fiber, magnesium, and potassium. 
In addition to good nutritional value, chia seeds also have a low level of allergenicity and are also food 
with a safe category to use. These seeds gave as additional food for pregnant women [6]. 

No testing animals after acclimatization for seven days experienced weight gain and loss exceeding 
10 %, and no testing animals were sick and could be used for research, as shown in Figure 2. 
Acclimatization is the maintenance of experimental animals to adapt to a new environment [17]. The 
length of acclimatization varied from 3-14 days, but most researchers acclimatized for seven days. 
Acclimatization also prevents stress on animals in a new environment [18]. During the acclimatization 
period, animals adjust to a new environment hoped that animals will no longer stress because of moving 
from their previous cage. 

Basically, during pregnancy, the brood stock will experience weight gain as gestational age increases. 
A study stated that maternal weight gain during pregnancy is directly related to the baby's weight [19]. 
Based on the theory, pregnancy causes increased metabolism of energy and other nutrients. Fetal growth 
and development increased energy and nutrients. The increasing size of the uterine organs changes the 
composition and metabolism of the mother. The nutritional status of pregnant women determines the 
weight of babies born; the nutritional adequacy of pregnant women see from their weight gain during 
pregnancy [20]. 

In this study, the body weight of pregnant mice measures during pregnancy. The average weight gain 
of mice before parturition can be seen in Figure 3. It shows that in each dose group of chia seeds, the 
bloodstock experienced weight gain during pregnancy, including the control group. This indicates that 
the pregnancy is healthily taking place and hoped that the foetus is also in top condition. Weight gain 
occurred in all treatment groups, indicating that the provision of Chia seeds did not affect the weight of 
pregnant women (p>0.05). The same thing is also clarified in figure 4, the difference in maternal weight 
during pregnancy. 

Figure 4 sees that the difference in maternal weight gain in each treatment group includes the control 
group. If a straight line draws, it shows that the weight gain of the parent during pregnancy appears 
linear, or there is no difference in the weight gain of the parent when given chia seeds or not given chia 
seeds. The data processing using ANOVA also showed no effect of giving chia seeds to the bodyweight 
of the parent (p>0.05). Nieman's hypothesis states that high dietary fiber and ALA content in chia seeds 
can reduce body weight, risk of heart disease, and obesity.  

However, the results of clinical trials of chia seeds in humans found that increasing plasma ALA 
levels did not cause significant weight loss [21]. It proves from this research that giving chia seeds to 
pregnant mice did not have a weight-lowering effect. The bodyweight of the bloodstock in all treatment 
groups increased. 

 
4. Conclusion 
Giving chia seeds during pregnancy (in the study to mice) did not affect body weight, meaning that the 
mice continued to gain weight which was no different from the control group. 
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