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ABSTRACT
Background: Chaetomorpha sp., a species of green brackish algae, has a high biomass distribution in extensive shrimp
ponds in Mekong Delta.
Obijective: This study aims to evaluate the nutritional value of Chaetomorpha sp. algae protein concentrate by assessing
its in vivo digestibility and comparing it to soy protein as a reference for food applications.
Materials and Methods: Nutritive values such as PER (Protein Efficiency Ratio), NPR (Net Protein Ratio), and BV
(Biological Value) were determined through in vivo trials on white mice. These mice were fed test diets containing
Chaetomorpha sp. algae protein concentrate (APC), soy protein concentrate (SPC), and a regular diet provided by the
Pasteur Institute in Ho Chi Minh City. The data were collected after 4 weeks of feeding the mice with the different diets.
Results:The PER, NPR, and BV values of Chaetomorpha sp. APC were 2.12, 3.28, and 79.32, respectively. These values
were comparable to those of SPC and much higher than those of regular rice bran-based diet.
Conclusion: The protein concentrate derived from Chaetomorpha sp. algae has a high protein content (76.3% w/w db),
possesses good nutritional value, and is a viable source of plant-based protein for food applications.

Keywords: Chaetomorpha sp.; green brackish algae; in vivo digestibility; nutritive value; algae protein concentrate

INTRODUCTION essential-to-non-essential amino acid ratio®®. In

Chaetomorpha sp., a fast-growing species of
green algae belonging to the Cladophora genus
within the Chlorophyta division, can be found in
both seawater and brackish water environments?. It
can be easily collected and co-cultured with shrimp
in brackish water shrimp ponds in the Mekong Delta.
This algal species has a rapid growth rate of 5-12%
per day. In some extensive shrimp ponds, it can
reach an average biomass of 15 tons per hectare?.
Algae are low-energy, low-lipid foods, but rich in
carbohydrates, minerals, and proteins®. Algae
proteins generally provide a more balanced essential
amino acid profile than terrestrial plants. Species
like Chaetomorpha, Ulva, and Gracilaria are rich in
valine, threonine, leucine, isoleucine, and lysine - an
amino acid often deficient in plant proteins®.
Chaetomorpha sp. biomass is rich in protein (12-
21% wiw db) with a balanced amino acid profile?,
making its protein potentially significant for human
nutrition, particularly in regions with inadequate
protein intake.

Protein quality is key for assessing a
product's nutritional value, with indicators such as
protein content, amino acid composition, and the

addition, in vivo evaluations are crucial for new
protein sources, measuring digestion, absorption,
and utilization of protein. Common indices include
PER (Protein Efficiency Ratio), NPR (Net Protein
Ratio), and BV (Biological Value). PER reflects
weight gain relative to protein intake over 10 days,
NPR accounts for weight loss on protein-free diets,
and BV measures protein digestion, absorption, and
conversion into body protein’. Some authors have
studied the nutritional value of animal proteins (beef
and meat products) and certain plant proteins
(soybean, maize) using these indices®®; or compared
the relationship between in vivo digestibility (using
indices such as PER and BV) with in vitro
digestibility*°.

Laboratory animals are often fed cereal-based diets
with  unknown and unbalanced  nutrient
compositions, which may confound metabolic
responses. Therefore, purified diets like AIN-93,
with balanced defined nutrient profiles, are
recommended!!. Kinyi et al. (2023) indicated that
Swiss albino mice fed AIN-93 for 15 weeks
exhibited higher body weight gain, hemoglobin
levels, and serum albumin levels compared to those
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on a regular diet, indicating improved protein
utilization'?2.  Several researchers have also
investigated the nutritional characteristics of algae
protein concentrate in in vivo studies. Wang et al.
(2020) and Martinez et al. (2022) found that
disrupting algae cell walls through thermal, high-
pressure, or mechanical treatments enhanced protein
extraction, yielding high-purity algae protein
concentrate, improving protein efficiency ratio
(PER) and biological value (BV) in mice fed the
AIN-93 diet®!3, In addition, some studies also
reported that the high polysaccharide and fiber
content in algae protein concentrates from Porphyra
tenera, Undaria pinnatifida, and Laminaria
japonica reduced protein digestibility (PER, NPR,
BV) in rats'41,

Thus, various factors can influence the in
vivo protein digestibility in mice, including the
nutrient composition of regular and AIN-93 diets, as
well as the fiber, carbohydrate, and protein content
of algae protein concentrates used as the sole protein
source in the AIN-93 diet. Although some studies
have investigated the in vivo digestibility of proteins
from various algae species, research on
Chaetomorpha sp. has primarily focused on
obtaining protein concentrates from this algae,

achieving over 70% purity through various
extraction and purification methods'®'’. The
nutritional value and factors affecting its

digestibility remain unstudied. Thus, this study aims
to assess the nutritional value of Chaetomorpha sp.
algae protein by evaluating its in vivo digestibility in
mice fed an AIN-93 diet and comparing it to soy
protein, a widely used protein source, for potential
food applications.

MATERIALS AND METHODS

Algae protein Concentrate (APC)

Chaetomorpha sp. algae, primarily
Chaetomorpha aerea, were harvested from
extensive shrimp ponds in Bac Lieu Province,
Vietnam. The algae were transported to the
laboratory on the same day, cleaned to remove
impurities, and dried at 50-60°C to achieve a
moisture content of 9-10%. Algae protein
concentrate was prepared based on the method
described on the study of Bach et al. (2019)%*. Dried
algae biomass from Chaetomorpha sp. was ground
through an 80 mesh screen to obtain a fine powder;
then lipids, wax, and chlorophyll were removed by
diethyl ether extraction. The biomass was then

extracted by using 1 N NaOH pH 10.0 solution
(biomass to NaOH solution ratio 1:20 w/v), at 50°C
for 1 h. The slurry was then centrifuged at 10,000 g
for 30 min at 4°C to separate algae biomass residue.
The protein in the extract was precipitated with 70%
saturated (NH4).SOs solution at 10°C. After
centrifugation, the protein precipitate was dissolved
in water and any remaining salt was removed by
dialysis through a 1000 kDa cellulose membrane.
Finally, the protein solution was freeze-dried to
obtain APC powder and stored at -4°C.

Soy protein concentrate (SPC): was purchased
from Cargill Co. Ltd (Ho Chi Minh city, Vietnam).

Chemicals: Enzymes used in the Total Dietary Fiber
Assay (TDF-100A), including heat-stable a-amylase
(A3306) and protease (P3910) from Bacillus
licheniformis and amyloglucosidase (A9913) from
Aspergillus niger, were purchased from Sigma
Aldrich (USA). Petroleum ether, H2SO4, NaySOs,
anhydrous CuSOa, K;SO4, (NH4)2SO04, used in crude
protein and fat analysis, were supplied by Supelco
(Merck, Germany). Other chemicals, such as NaOH,
KOH, HCI, ethanol, acetone, etc., were obtained
from Cemaco and Xilong Scientific (China).

In vivo protein digestibility assay

APC from Chaetomorpha sp. and SPC were
used as the sole protein sources to prepare feeds for
experimental mice, with the nutritional composition
designed according to the AIN-93 formulal.
The experiment was carried out according to Kinyi
et al. (2023) and Singha et. al (2020), with some
modifications'?8, Adult male Swiss albino mice,
scientifically known as Mus musculus, were
provided by the Pasteur Institute in Ho Chi Minh
City. The mice were approximately 5-6 weeks old,
weigh between 16-20g. They were healthy and free
from illness. The mice were divided into 4 groups,
each consisting of 5 individuals. Each group was fed
with one of 4 different diets:

— Group 1: Mice were fed with AIN-93 diet
modified to contain zero protein (protein-
free diet).

— Group 2: Mice were fed with protein-based
regular diet derived from Pasteur Institute of
Ho Chi Minh City (made from rice bran).

— Group 3: Mice were fed with protein-based
AIN-93 diet derived from APC.

— Group 4: Mice were fed with protein-based
AIN-93 diet derived from SPC.
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Table 1. AIN-93 protein-based diet and regular diet derived from Pasteur Institute

Composition (% w/w db) Regular diet AIN-93 diet
Carbohydrate (starch and sugar) 58.8 72.0
Fiber 1.1 5.0
Protein 20.4 10.0
Lipid 19.7 9.0
Ash/Salt - 4.0

The mouse cages, made of glass, measured
15 cm x 30 cm and were equipped with stainless
steel hanging troughs attached to the cage walls for
food and water. They were placed in standard
housing conditions with a 12h/12h light/dark cycle
and a constant temperature of 24 +1°C throughout
the experiment. The experimental procedure was
conducted according to the National Research
Council (US) guidelines for the Care and Use of
Laboratory Animals (2011)*°.
Experimental mice were provided with
approximately 2 g of food per day, shaped into
pellets and placed in hanging troughs attached to
the cage walls. Additionally, clean drinking water
supplemented with 0.15 ml of a vitamin mixture

was provided in 500 ml bottles with spouts. After
24 h, the leftover was collected to determine the
amount of food consumed during the day. Each
week, as well as at intervals of 10 and 20 days,
mice were weighed. Faeces and urine of mice were
collected daily and analyzed for total nitrogen
content. Furthermore, blood samples were taken to
measure glucose, triglyceride, HDL-cholesterol,
and LDL- cholesterol levels to assess the mice's
health status at the time of blood sampling.

The data obtained from experimental mice were
used to calculate following parameters:

PER (Protein Efficiency Ratio): the ratio of grams
of protein digested per grams of body weight
gained

w
PER = —

P

W: Weight gain of experimental mice after 20 days of experiment (g)

P: Protein weight consumed during 20 days (g)

NPR (Net Protein Ratio): NPR =

T+G

T: The average weight gain of the group using protein diet after 10 days (g); G: The average weight loss of the control
group using a protein-free diet after 10 days (g); P: Protein weight consumed during 10 days (g)

BV (Biological Value): BV =

I- (F+U)
I-F

x 100

I: The total amount of nitrogen consumed during 20 days (mg); F: Total amount of nitrogen excreted in the faeces during
20 days (mg); U: Total amount of nitrogen excreted in the urine during 20 days (mg)

Analytical methods

Moisture, protein, fat and ash contents of
APC and SPC were determined according to the
methods of AOAC 950.46 20062°, 992.15%*, 960.39%2
and 920.153% respectively. Carbohydrate content
was estimated by subtracting the percentages of
protein, lipid, ash, and moisture content. Total
dietary fiber (TDF) was analyzed according to
AOAC 991.43%,

The total nitrogen content in feces and urine
of mice was determined using the Kjeldahl method
(AOAC 978.02)®. The mice’s blood glucose,
triglyceride, HDL-cholesterol, and LDL-cholesterol
levels (biochemical analysis) were conducted using
the Hitachi 7020 automated analyzer at Hospital 115
(Ho Chi Minh city, Vietnam).

Each analysis was done in triplicate, and data were
reported as means + standard deviation.

Statistical Analysis

The data were analyzed by Analysis of
Variance (ANOVA). Least Significant Differences
(LSD) were calculated at p <0.05 to compare
treatment means using the Statgraphics Centurion
XV (StatPoint Inc., USA) software for Windows 8.

RESULTS

Weight loss in mice fed a protein-free diet

The weight of the group of mice fed a
protein-free diet (group 1) during the experiment is
presented in Table 2. Results show that, after 10 days
on the protein-free diet, the experimental mice
exhibited a significant decrease in weight, averaging
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sluggish behavior, or lazy activity, and their fur
appeared less glossy than initially.

around 6 g per individual, representing over 30% of
their initial weight. Additionally, the mice exhibited

Table 2. Mice weights of group 1 after 10 days on a protein-free diet

o Weight ()
Mice individual Initial After 10 days of feeding Difference
1 17.28 11.28 6.00
> 19.32 12.73 6.59
3 18.88 12.52 6.36
4 18.10 12.75 5.35
5 18.20 12.30 5.90
Mean 18.36 + 0.78 12,32 + 061 6.04 + 0.47

Weight gain in mice fed a protein-based diet
The nutritional composition of the regular diet
provided by the Pasteur Institute and recommended

by AIN-93 is presented in Table 1. The weights of
the mice groups when fed diets supplemented with
APC, SPC (AIN-93 formula), and regular diet
(Pasteur Institute formula) are shown in Table 3.

Table 3. The weight of mice after 4 weeks on a protein-based diet

Weight (g)
Time Regular diet AIN-93, APC AIN-93, SPC
(Group 2) (Group 3) (Group 4)
Initial 18.8 + 0.629A 18.9 £ 0.41%A 18.8 + 0.66%"
After 1 week 20.0 + 0.67°B 21.7 £0.94% 21.2 £0.76%
After 2 weeks 22.2 +0.60*° 23.8 +0.40°8 24.7 +£0.30%
After 3 weeks 26.1 +0.53%8 28.0 + 0.66" 28.0 £ 0.58"
After 4 weeks 26.0 +0.84%8 29.8 +0.58% 30.1£1.17%4

Values with the same letter in the same raw (uppercase) and column (lowercase) are not statistically significant (p > 0.05).

Results in Table 3 show that, when fed with AIN-93
diet, mice body weight significantly increased by 2-3 g
weekly (10-15% of initial weight). After 4 weeks, there
was a noticeable difference in body weight gain among
the three mice groups. The group fed an AIN-93 diet
containing SPC and Chaetomorpha sp. APC exhibited
an additional weight gain of 60-63%, which was
significantly higher than that of the group, fed a regular
diet (54% increase).

Table 4 presents the biochemical composition of
APC and SPC, used in the AIN-93 formula diet for

groups 3 and 4 of mice, respectively. It can be seen
that, APC derived from Chaetomorpha sp. and SPC
had similar chemical compositions, both containing
over 70% protein and low levels of carbohydrates,
fiber, and ash. When comparing two groups of mice
fed the AIN-93 diet with two different protein
sources, SPC and APC, no statistically significant
difference (p > 0.05) was observed in the weight gain
of mice fed the APC-based diet compared to those
fed the SPC-based diet after 4 weeks.

Table 4. Biochemical composition of the APC and SPC

Composition (g/100g) APC SPC

Moisture 10.4 £0.28 10.2 £0.092
Carbohydrate 5.3+0.2° 7.4+0.18°
Protein 76.3 +0.412 73.2 £0.98°
Lipid 4.8+0.132 4.7 £0.078
Ash 3.2+0.08° 4.5+ 0.05%

Values with the same letter in the same raw are not statistically significant (p>0.05).

Protein Efficiency Ratio (PER), Net Protein Ratio
(NPR), and Biological Value (BV)

The PER, NPR and BV were determined
based on the method proposed by Sarwar and
colleagues, following the AOAC standard, with the
mice's growth period of 4 weeks?®. PER, NPR, and
BV indices obtained from different feeding diets are
shown in Table 5.

Regarding the protein sources used in the
AIN-93 diet, APC and SPC did not show any
statistically significant differences in PER and NPR
values (p > 0.05). However, the BV of APC from
Chaetomorpha sp. was 79.32, significantly higher
than the value of 70.25 + 2.40 for SPC. When
comparing the diets, mice fed the regular diet (group
2) had PER, NPR, and BV values of 0.85 + 0.07,
1.35 + 0.87, and 54.21 + 5.38, respectively, which

Copyright 2025, P-ISSN: 2337-6236; E-ISSN: 2622-884X
This is an open access article under the CC BY-SA License(https://creativecommons.org/licenses/by-sa/4.0/)



Journal of Nutrition College, Volume 14, Nomor 2, Tahun 2025, 207

were significantly lower than those of mice fed the
AIN-93 diet (groups 3 and 4).

Table 5. PER, NPR and BV indices of different protein sources

Protein source Group of mice PER NPR BV

APC (AIN-93 diet) Group 3 2.12 +0.26° 3.28 £ 0.418 79.32+2.47?
SPC (AIN-93 diet) Group 4 2.28 £0.122 3.46 £0.128 70.25 + 2.40°
Regular diet Group 2 0.85 +0.07° 1.35+0.87° 54.21 +5.38°

Values with the same letter in the same column are not statistically significant (a=0.05).

The mice’s blood biochemical parameters

The results of biochemical analysis of the
mice’s blood are presented in Figure 1. Results show
that mice fed an AIN-93 diet containing SPC had the
lowest blood glucose and triglyceride levels.
Compared to the SPC-fed group, those fed an AIN-
93 diet with APC from Chaetomorpha sp. exhibited
slightly higher blood glucose and triglyceride levels,
though the differences were not significant.

Supplementing the diet with Chaetomorpha sp. APC
reduced LDL-cholesterol and increased HDL-
cholesterol levels compared to the SPC-based diet.
When comparing the diets, the mice group fed
regular diet had blood glucose level 3-4 times higher,
and blood triglyceride level was also significantly
higher than those of the AIN-93 APC and AIN-93
SPC-fed group.

9
8 Glucose (mM/L) I
7 Triglyceride (MM/L)
) 6 HDL-C (mM/L)
=
E 5 LDL-C (mM/L)
S 4
S =
o 3
2 ==
- I - o, L
1 I ==
0
Mice group 3 Mice group 4 Mice group 2
APC (AIN-93 diet) SPC (AIN-93 diet) Regular diet

Figure 1. The mice’s blood glucose, triglyceride, HDL-cholesterol, and LDL-cholesterol levels

DISSCUSION

Changes of body weight in mice fed protein-free
and protein-based diets

Group 1 of mice, fed a protein-free diet, was
used to estimate weight loss due to endogenous
metabolic protein loss, a key factor in calculating the
Net Protein Ratio (NPR). The significant weight loss
observed in this group after 10 days confirmed the
essential role of dietary protein in sustaining life and
provided data for NPR calculation.

When comparing the two diets provided for
mice in the in vivo experiment, as shown in Table 1,
the diet supplied by the Pasteur Institute contained
twice the amount of protein and fat as the
recommended AIN-93 diet!!. In contrast, the AIN-
93 diet formulated with APC and SPC contained less

protein and fat but more carbohydrates, minerals,
and fiber. According to Wang et al. (2020), the
composition of the diet affects outcomes related to
protein utilization, weight gain, and blood
parameters in mice®. A diet formulated according to
the AIN-93, containing all essential nutrients,
supported good weight gain in groups 3 and 4 of mice.
In contrast, group 2, fed a regular diet, showed poorer
weight gain, likely due to an imbalanced nutrient ratio
- high in protein but deficient in energy sources from
carbohydrates, as well as fiber and minerals.

The protein origin plays a role in body-
building and efficiency of protein utilization’.
According to the findings of Urbano et al. (2002) and
Bleakley et al. (2017), the low fiber and
carbohydrate content in protein preparations can
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positively affect the digestion and absorption of
protein and vice versa'*!3. SPC is a widely used,
high-value plant protein source, while APC from
Chaetomorpha sp. is rich in essential amino acids
with a high essential-to-non-essential amino acid
ratio’. The high protein content and low levels of
carbohydrates and fiber in both SPC and APC
probably contributed to efficient protein digestion
and utilization for weight gain in mice. The similarly
good weight gain observed in groups 3 and 4
indicates that APC from Chaetomorpha sp. is an
effective plant protein source, comparable to SPC in
promoting weight gain in in vivo experiments on
mice.

Protein Efficiency Ratio (PER), Net Protein Ratio
(NPR)

PER is a metric used to measure protein
quality. It compares the body weight gain ratio of
mice over at least 10 days when fed a protein-based
diet to the amount of protein consumed?®. Regarding
the protein sources used in the AIN-93 diet, the
similar composition of SPC and APC may explain
their equivalent digestibility and absorption, leading
to the same PER values. Plant proteins typically have
lower PER values compared to animal proteins. A
PER below 1.5 approximately describes a protein of
low or poor quality, a value between 1.5 and 2.0
indicates intermediate quality, and above 2.0
indicates good to high quality® .

The results in Table 5 indicate that SPC had
a PER 0f2.28, similar to the PER values reported by
Sarwar, 1997 (2.69)% and Abiose et al., 2015 (2.30)3.
Chaetomorpha sp. APC had a PER of 2.12, which
was lower than that of animal proteins reported by
Sarwar et al. (1997), such as casein and egg (3.85),
fish (3.5), and lactalbumin (4.29)%. Compared to the
PER of some plant proteins, such as rice (2.2) and
potato (2.6)%°, the PER of APC was similar.
However, it was much higher than the value of 0.95
for wheat flour protein® and 0.87 for black bean
protein®®. When comparing the diets, the regular feed
for mice contained 20.4% protein, 2.0 times more
than the AIN-93 formula. Despite consuming nearly
double the protein, mice on the regular diet showed
lower weight gain. The imbalance in nutrition, with
high fat and low carbohydrates, minerals, and fiber,
is likely the reason for the very low PER of 0.85 for
the protein in the regular diet.

The PER index, which relies solely on the
additional body weight gain of experimental mice,
doesn't provide a comprehensive reflection of
protein retention in the body. To address this, the Net
Protein Ratio (NPR) is used. NPR indicates that
protein is not only necessary for body growth but
also essential for sustaining life. NPR is calculated
similarly to PER but also takes into account the

weight loss observed when mice are fed a protein-
free diet’. Consequently, NPR values are
consistently higher than PER, with the extent of
difference varying depending on the type of protein
and the composition of the diets. According to
Abdel-Aziz et al. (1997), the difference between
these two indices was 28% for lean beef, while it was
lower for wheat?’. For regular diet, AIN-93 diets
with SPC and APC from Chaetomorpha sp., the
differences between PER and NPR were 37%, 34%,
and 35%, respectively. The largest difference
between these indices occurred with the regular diet.
A low-carbohydrate diet in regular feed may not
provide sufficient energy, leading to protein being
utilized for maintaining life. This could explain the
inefficient use of protein for the body's protein
biosynthesis.

Biological Value (BV)

Biological Value (BV) measures protein
efficiency in growth and maintenance by assessing
the percentage of absorbed nitrogen retained in the
body. It depends on the adequacy of essential amino
acids in food protein compared to body protein. When
there is a significant difference in amino acid
compositions, protein cannot efficiently convert to
tissue protein. As a result, the nitrogen from amino
acids is excreted as urea in urine, leading to a lower
BV'.

In term of protein sources used in the AIN-
93 diet, the BV of APC from Chaetomorpha sp. was
79.32, higher than that of SPC. This means that
approximately 79% of the introduced protein was
utilized for tissue protein or life-sustaining
functions, aiding in body development, while the
remaining 21% was not absorbed and was excreted
from the body. APC from Chaetomorpha sp. had a
higher protein content (76.3%) compared to SPC
(73.2%), and lower content of carbohydrates and ash
(Table 4). The non-protein components in SPC
might negatively impact protein digestion, lowering
BV. Additionally, protein of Chaetomorpha sp. APC
contained up to 42% essential amino acids, ensuring
a balanced amino acid profile compared to other
plant proteins?. This contributed to improved protein
utilization efficiency and increased BV. The BV
value is often high in animal proteins, as indicated
by numerous studies. Lima E Silva et al. (2014)
reported a BV of 87.82 for casein’. BV values vary
widely among plant proteins; rice protein's BV
ranged from 65 to 75, while carrot protein ranged
from 77 to 82. Grain protein from new varieties of
amaranths had a BV ranging from 44.53 to 62.8%
and the BV of roots and leaves of Anchote (Coccnia
abyssinica) were 26.76 and 47.09, respectively?’.
Thus, APC from Chaetomorpha sp. had a BV lower
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than casein but similar to carrot protein, and notably
higher than that of rice and amaranth seed protein.

Compared to the AIN-93 diet, the regular
diet had a significantly lower BV. Using protein
from rice bran, the main ingredient in producing the
regular diet for mice, may lead to a deficiency in
certain essential amino acids®’, resulting in poor
protein utilization efficiency.

The mice’s blood biochemical parameters

The mice’s blood glucose, triglyceride,
HDL-cholesterol, and LDL-cholesterol levels can
partially reflect the health status of the experimental
mice at the time of blood sampling. Soybean is a
nutritious protein source with health benefits®’, as
indicated by low blood glucose and triglyceride
levels observed in mice when SPC was included in
the AIN-93 diet. These levels also remained low
when mice were fed the AIN-93 diet containing
APC. Additionally, lower LDL-cholesterol and
higher HDL-cholesterol levels in APC-fed group 3
compared to other groups of mice suggest that the
AIN-93 diet with SPC from Chaetomorpha sp. not
only supported weight gain and protein synthesis but
also improved cholesterol balance. Other studies
also found that algae protein-based diets can regulate
fat metabolism and reduce LDL cholesterol*.

Regarding the diets, the group of mice fed a
regular diet had significantly higher blood glucose
and triglyceride levels than those fed an AIN-93 diet.
This indicates that despite using a diet rich in protein
and low in carbohydrates, high fat content and
imbalance in nutrient ratios, lack of fiber, and
minerals can lead to health issues!>. Thus, diets
containing SPC and APC from Chaetomorpha sp.
may help maintain health and prevent the risk of
common chronic diseases like cardiovascular
diseases, diabetes, and obesity.

CONCLUSION

The APC from Chaetomorpha sp., with a
protein content of 76.3%, when used in the AIN-93
diet, demonstrated good in vivo digestibility with
corresponding PER, NPR, and BV values of 2.12,
3.28, and 79.32, respectively. These values were
comparable to those of soy protein concentrate. The
AIN-93 diet using APC and SPC also resulted in
significantly higher PER, NPR, and BV values
compared to the regular diet using rice bran’s
protein. With such nutritional value, APC shows
significant potential for applications in human diets.
Future research should focus on investigating the
functional properties and sensory characteristics of
APC from Chaetomorpha sp., as well as its potential
utilization in specific food products.
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