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Protein hydrolysates are proteins that undergo hydrolytic degradation with acids, bases, or proteolytic enzymes, resulting in
amino acids and peptides. Protein hydrolysates have several uses in the food and pharmaceutical industries. Research shows that
fish protein hydrolysates are used as food additives in soups, broths, sausage seasonings, biscuits, and crackers. Additionally,
protein hydrolysates can be included in the diets of patients with digestive disorders. Rice bran is a byproduct of rice milling
derived from various rice varieties. It is the outer part of the grain, including a small portion of starchy endosperm. The
acquisition of rice bran involves several stages in the rice milling process, initially obtained from brown rice with byproducts
including husks and coarse bran. The functionality of rice bran flour is similar to that of wheat flour, with functional properties
such as water solubility, water absorption, fat absorption, and others. The aim of this study is to determine the effect of adding
rice bran flour at different volumes of frozen Litopenaeus vannamei head protein hydrolysate. The method used in this research
is an experimental method using a Randomized Block Design (RBD) with 3 replicates. Litopenaeus vannamei head protein
hydrolysate, in volumes of 100 mL, 200 mL, and 300 mL, was added to 200 g of rice bran and stored at room temperature.
Proximate analysis was performed on days 0, 5, 10, and 15. The analyses included protein content, fat content, water content, ash
content, carbohydrate content, pH, and yield. The results of the study showed that the addition of rice bran at different volumes of
Litopenaeus vannamei head protein hydrolysate stored at low temperatures affected the parameters of protein content, fat content,
water content, carbohydrate content, pH, and yield, while the ash content parameter was not affected.
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I. INTRODUCTION

Protein hydrolysates are proteins that have undergone hydrolytic degradation with acids, bases, or proteolytic enzymes,
resulting in amino acids and peptides. Protein hydrolysates have various uses in the food and pharmaceutical industries.
Research shows that fish protein hydrolysates are used as food additives in soups, broths, sausage seasonings, biscuits,
and crackers. Additionally, protein hydrolysates can be included in diets for patients with digestive disorders Protein
hydrolysates can be in liquid, paste, or powder form. According to [2], liquid protein hydrolysates are prone to spoilage
due to their high water content, which also affects their short shelf life and makes them difficult to transport. One way
to address this issue is by adding rice bran to fish protein hydrolysates, thus converting them into flour or paste.

Rice bran is a byproduct of rice milling derived from various rice varieties. It is the outer part of the grain, including a
small portion of starchy endosperm [3]. The acquisition of rice bran involves several stages in the rice milling process,
initially obtained from brown rice with byproducts including husks and coarse bran [4]. However, because rice milling
equipment does not separate coarse bran from rice bran, they are generally mixed together and referred to as bran or rice
bran [4]. The function of rice bran flour is still related to its functional properties, which are similar to those of wheat
flour. These functional properties include the ability of rice bran to dissolve in water, absorb water, absorb fat, and so
on [5]

The addition of rice bran in emulsion products can increase emulsion stability because rice bran has water-absorbing
properties. The fiber in rice bran has a high water absorption capacity, which affects the water absorption process and
prevents maximal gelatinization [6]. Additionally, carbohydrates in rice bran flour play a role in water binding and
texture formation [7].

The carbohydrates in rice bran include cellulose, hemicellulose, and starch. The starch content in rice bran comes from
the endosperm part that is carried over during the milling process [8] According to Damayanthi [9] the starch content
increases with the number of milling stages performed.
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As normal starch, its use is limited in the pharmaceutical industry due to its non-supportive characteristics, such as poor
flowability and lack of binding properties, so it is only used as a tablet filler for drugs with good flowability or as a
musilago, a binding agent in the wet granulation tablet-making process [10].

So far, there has been no research on the effect of adding rice bran flour to the hydrolysate of vaname shrimp heads
(Litopenaeus vannamei) during low-temperature storage. Therefore, research on this topic is needed. From the
explanations provided, it is necessary to study the utilization of rice bran flour on the quality of vaname shrimp head
hydrolysate during storage

II. LITERATURE REVIEW

A. Vannamei Shrimp (Litopenaeus vannamer)

Vannamei shrimp is a marine organism belonging to the order Decapoda, where the shrimp's body is divided into
three parts: head, thorax, and abdomen [11]. Shrimp belong to the phylum Arthropoda, subphylum Mandibulata, and
class Crustacea. Their entire body consists of segments encased in an exoskeleton made of chitin, reinforced with
calcium carbonate [12]. According to [13], vannamei shrimp have a translucent white body, hence often referred to as
white shrimp. The size of vannamei shrimp is relatively small, distinguishing them from other shrimp species. The
classification of vannamei shrimp is as follows:

- Phylum: Arthropoda

- Class: Crustacea

- Order: Decapoda

- Family: Penaeidae

- Genus: Litopenaeus

- Species: Litopenaeus vannamei

Shrimp is a highly favored Indonesian fishery commodity worldwide. One popular shrimp product is frozen vannamei
shrimp. Processed shrimp products from the shrimp freezing industry include head-on (whole shrimp), headless (shrimp
without the head), and peeled (shrimp without the head and shell). Potential industrial waste from headless and peeled
shrimp products consists of the head and shell. And shrimp skin which consists of 30-50% of overall weight of the
shirmp

B. Protein Hydrolysate

Fish protein hydrolysate is produced through the decomposition of fish protein into simple peptides or amino acids
via hydrolysis using enzymes, acids, or bases. Fish protein hydrolysate can be used as a flavor enhancer, a source of
protein, and amino acids in food ingredients. Fish protein hydrolysate of lower quality can be utilized as a protein
source in animal feed, a nitrogen source in plant fertilizers, and as a growth medium for bacteria [14] .The uses of
protein hydrolysate in the food industry include fortification in non-allergenic food formulations for infants, dietary
supplements, and as an emulsifying agent [15]. According to [16], protein hydrolysates can be used to improve the
characteristics of various food products and as flavor enhancers. In the pharmaceutical field, according to [1], they can
be used in the production of dermatological products, such as facial cleansers and skin moisturizers. Protein hydrolysate
technology was first introduced in China and Japan around 1990 and is a by-product in the production of Monosodium
Glutamate (MSG). Protein hydrolysate is obtained after the crystallization process of MSG is completed, leaving
neutralized and dried amino acids. Protein hydrolysate can be in liquid, paste, or powder form and is hygroscopic.
Liquid protein hydrolysate contains 30% solids, while the paste form contains 65% solids [17]

The factors influencing the hydrolysis rate and the uniqueness of the product in the protein hydrolysate production
process are temperature, hydrolysis time, and the concentration of the enzyme added. The extent of amino acid damage
is affected by the purity of the initial protein material and the conditions and type of hydrolyzing agents used. The
duration of the hydrolysis process is the most influential factor on the quality of the resulting hydrolysate [18].
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Protein hydrolysate products have a bitter taste caused by short-chain peptides produced from protein breakdown. The
sweet taste in protein hydrolysate is due to the amino acid glycine during hydrolysis, while the savory taste is caused by
the formation of high levels of oligopeptides from glutamic acid during the hydrolysis process [19].

Fish protein hydrolysate plays a crucial role in improving the functional properties and quality of food ingredients. Fish
protein hydrolysate has a high protein content, complete amino acids, high protein digestibility, and important
functional properties in food processing, such as being a flavor enhancer, having high water solubility, and forming
textures [20]. The color of protein hydrolysate is determined by the pigments/coloring agents present in the sample used
as the raw material. The color of protein hydrolysate is also influenced by non-enzymatic browning reactions (Maillard
reactions) during hydrolysis, which occur between the hydroxyl groups of sugars and the amino groups of amino acids
or proteins [21].

The nutritional content of protein hydrolysate from Vannamei shrimp heads can be seen in Table 1 as follows:

Table.1 Nutritional content of Litopanaeus vannamei hydrolysate (Fathony, 2014)

Component Content (%)
Protein 65,06 %
Water Content 16.06 %
Fat 2.59 %
Ash 12.94 %
Carbohydrate 337%

C. Rice Bran Flour

Rice bran is a by-product of rice milling derived from various rice varieties. It comes from the outermost layer
of the grain, including a small portion of starchy endosperm [22]. Rice bran is obtained through several stages in the
rice milling process, initially obtained from brown rice along with by-products such as husks and coarse bran [23].
However, since rice milling equipment does not separate bran and rice bran, they are generally mixed together and
referred to simply as bran or rice bran [24].

The relatively high fat content in rice bran makes it less durable, causing it to quickly develop an odor and become
rancid. The free fatty acid content will increase by 1% every hour when stored at room temperature [25]. The rancidity
reaction is caused by enzymatic lipase hydrolysis and oxidative rancidity. In rice bran, rancidity occurs due to lipase
hydrolyzing fats into fatty acids and glycerol. Free fatty acids are oxidized by the enzyme lipoxygenase into peroxides,
ketones, and aldehydes. High rancidity affects the sensory acceptance of rice bran as a food ingredient [25].

To obtain non-rancid rice bran and extend its shelf life, rice bran must be processed immediately and treated to
inactivate the lipase enzyme that causes rancidity. One technique that can be used is converting the rice bran into flour
and immediately oven-drying it at 100°C for 15 minutes[25].

Rice bran has the potential to be developed as a functional food. This potential correlates positively with rice as the
primary consumption of the Indonesian population. The utilization of waste from rice milling can be further processed
into functional food. The use of rice bran as food is currently limited because it is easily spoiled by hydrolytic and
oxidative activities of lipase enzymes that are naturally present in rice bran oil or by microbes. Nevertheless, rice bran
has potential as a functional food because it contains high nutritional value and bioactive components such as oryzanol,
tocopherol, and ferulic acid.

The advantages of rice bran include its relatively high carbohydrate content, ranging from 51 to 55 g/100 g, and protein
content of 11 to 13 g/100 g. Compared to rice, rice bran has a higher lysine amino acid content. The fat content in rice
bran is between 10 to 20 g/100 g. Rice bran is also rich in B-complex vitamins and vitamin E, and it is an excellent
source of dietary fiber. Besides aiding in digestion, the presence of dietary fiber also helps in lowering blood cholesterol
levels. Rice bran contains significant amounts of fiber, with cellulose content ranging from 8.7 to 11.4% and
hemicellulose content from 9.6 to 12.8% [26].

According to [27], rice bran is rich in vitamin B15 (pangamic acid). In general, rice bran contains protein, minerals, fats
(including essential fatty acids), dietary fiber, antioxidants, vitamin E, and B-complex vitamins (such as B1, B2, B3,
B5, B6, and B15). Additionally rice bran contains various bioactive compounds such as oryzanol, tocopherol, and
ferulic acid, which contribute to its health benefits. These compounds have antioxidant properties, which help in
protecting cells from oxidative damage and may reduce the risk of chronic diseases. The comprehensive nutritional
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profile and bioactive components make rice bran a valuable addition to the diet, promoting overall health and well-
being.

III. MATERIALS AND METHODS
A. Materials

The materials used are frozen shrimp head protein hydrolysate. The ingredients used for making the colloid
system binder consist of rice bran flour, shrimp head protein hydrolysate, rubber, and cloth. The materials used for
chemical analysis include silica gel, mattress thread, filter paper, H2SO4, Kjeldahl tablets, distilled water, NaOH, HCI,
methyl orange indicator, PE (petroleum ether) solution, and label paper. The equipment used in the production of
marine yeast culture consists of glass bottles, stove, boiling pot, spatula, volumetric pipette, suction ball, digital scale,
aerator, funnel, measuring glass, and beaker glass. The tools used for counting the density of marine yeast cells consist
of a microscope, Petroff-Hauser Chamber (Haemocytometer), micropipette, cover glass, reaction tube rack, reaction
tube, suction ball, volumetric pipette, Erlenmeyer flask, measuring glass, digital scale, spatula, and sprayer. The
equipment used for making rice bran protein hydrolysate consists of a basin, volumetric pipette, suction ball, measuring
glass, and spoon. The tools used for chemical analysis consist of a pH meter, oven, desiccator, crucible tongs, goldfish,
sample tube, cup glass, measuring glass, funnel, digital scale, dropper pipette, volumetric pipette, suction ball, Petri
dish, reaction tube, reaction tube rack, beaker glass, porcelain cup, destruction, distillation, stand, burette, hot plate, and
mufftle.

B. Methods

The research method used in this study is the experimental method. Experimental research is intentionally
conducted by researchers on variables for which data are not yet available, thus requiring manipulation through specific
treatments to observe their effects [28]. The purpose of experimental research is to investigate the extent and causality
by providing specific treatments to experimental groups and providing controls for comparison. This study used protein
hydrolysate from Vannamei shrimp heads, which was already available from previous research, and added rice bran for
proximate analysis.

Variables are factors that play a role or have an influence on an experiment. According to [28], variables are
facts (data) whose values can vary or change. Variables are categorized into independent variables, dependent variables,
and control variables. Independent variables are those that are manipulated to observe their effect on the dependent
variables. Dependent variables are the outcomes that are typically the focus of the study. Control variables are variables
that affect the dependent variable but are controlled or held constant. In this research, there are two variables:
independent and dependent variables. The independent variables in this study are the volume of protein hydrolysate and
storage duration. The volumes of protein hydrolysate used are 100 mL, 200 mL, and 300 mL,The dependent variables
in this study are the proximate analysis of rice bran, including moisture content, fat content, ash content, protein
content, and carbohydrate content. The results of all treatments will be stored at a low temperature.

The main procedure in this research involves mixing rice bran with Vannamei shrimp head protein
hydrolysate. Samples of the Vannamei shrimp head protein hydrolysate are already available frozen and ready for use.
The first step begins with weighing 200 grams of rice bran flour, which is then placed into a basin. Subsequently, 100
mL, 200 mL, and 300 mL of shrimp head protein hydrolysate are added. The purpose of adding hydrolysate with
different concentrations is to determine its effectiveness in the process of producing rice bran protein hydrolysate. All
treatments are repeated three times. All treatments are stored in a refrigerated room (low temperature) and observations
are made on days 0, 5, 10, and 15, followed by proximate analysis (moisture content, fat, carbohydrates, protein). The
schematic of mixing rice bran flour with Vannamei shrimp head hydrolysate can be seen in Figure 1
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Figure 1 Research Project Flowchart

The experimental design used in this research is a Randomized Complete Block Design (RCBD) with 3 replications.
The experimental design is as follows and can be seen in Tables 2

Yij = p + Ti + €ij

Where:

Yij = response or observed value from treatment i and replication j
p = overall mean value

Ti = effect of treatment 1

€1j = experimental error effect from treatment i and replication j

Table 2 Randomized Complete Block Design (RCBD)

Treatment
(Volume)

Repeatation | I | II | I | I | IT | IIT | I Ir | 11 I Ir | I
100 mL IA|IB|1IC|1A|IB|1C|1A | IB |IC| 1A | 1B | IC
200 mL 2A |2B [2C|2A|2B | 2C |2A | 2B | 2C | 2A | 2B | 2C
300mL 3A |3B|3C|3A|3B|3C |3A| 3B |3C| 3A | 3B | 3C

To determine the effect of treatments on the measured response, analysis of variance (ANOVA) is conducted. If
significant results are found, post hoc testing using Tukey's Honestly Significant Difference (HSD) test at the 5%
significance level is performed using Microsoft Excel version 2013.

IV. RESULT AND DISCUSSION

A. Results

Proximate testing is an analysis of the content present in a substance, which includes moisture content, fat content,
protein content, and carbohydrate content. Proximate testing is conducted to determine the nutritional composition
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present in shrimp head protein hydrolysate and rice bran flour. The results of proximate testing of shrimp head protein
hydrolysate rice bran flour can be seen in Table 3 and 4 below.

Table 3 proximate testing results of shrimp head protein hydrolysate

Sample Repetition | Fat Content Protein Water Ash Carbohydrate
Content
Frozen Litopenaeus 1 0.149 28.082 60.73 8.92 2.119
vannamei head
hydrolysate 2 0.148 30.039 59.057 8.873 1.883
Table 4 proximate testing results of rice bran flour
. Water
Sample Fat Content Protein Ash Carbohydrate
Content
Rice Bran Flour 10.64 13.82 11.44 9.82 55.86
B. Discussion

1) Fat Content Analysis
0.061 0.060c
0.060 i
0.059 1
s 0.057b
0.057 e
0.056 0.055a
0.055 I
0.054
0.053
0.052
0.051

100 mL 200 mL 300 mL

Figure 2 Fat Content of Shrimp Head Protein Hydrolysate with Various Volume Additions

Figure 2 shows that different volumes of Lifopenaeus vannamei head protein hydrolysate result in different fat
content. With 100 mL, the fat content was 5.98%; with 200 mL, it was 5.49%; and with 300 mL, it was 5.68%.
Compared to the proximate test results of rice bran flour, the results showed a decrease, likely due to the fat hydrolysis
process that breaks down fats into fatty acids and glycerol. This is supported by , who stated that fatty acids are obtained
through the hydrolysis of natural fats because fatty acids are always found in nature bound to glycerol. Saturated fatty
acids are those without double bonds, such as capric acid and lauric acid.

Compared to room temperature storage results reported by [29], the fat content of the shrimp head protein
hydrolysate and rice bran mixture at different concentrations ranged from 9.28% to 8.44%. The highest fat content at a
concentration of 300 mL was 9.28%, and the lowest at a concentration of 100 mL was 8.44%. The mixture of rice bran
and shrimp head protein hydrolysate stored at cold temperatures had lower fat content, possibly due to the less optimal
hydrolysis process that converts fats into fatty acids and glycerol. Additionally, the high moisture content during cold
storage also had an impact. This is supported by [30], who stated that the lower the moisture content, the higher the fat
content, and vice versa.

2)  Protein Content Analysis

The observation data and analysis of the protein content of vannamei shrimp head protein hydrolysate mixed
with rice bran flour, with varying volumes of hydrolysate. The data analysis results show that neither the addition of
different volumes of hydrolysate nor the storage duration had an effect on the average ash content (p<0.05).

3) Water Content analysis
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Figure 3 Water Content of Shrimp Head Protein Hydrolysate with Various Volume Additions

Figure 3 shows that the moisture content decreases compared to the proximate analysis of the moisture content of rice
bran flour. This is likely due to the inherent properties of rice bran flour, which can absorb water well. According to
[31], defatted extruded rice bran has better water absorption, oil absorption, foaming capacity, and foam stability
compared to wheat bran. [32] also added that rice bran absorbed about 200 g of water per 100 g of bran in model tests.

Comparing the results with room temperature storage as reported by [29], the moisture content of the mixture of
shrimp head protein hydrolysate and rice bran at different concentrations ranges from 37.40% to 35.41%. The highest
moisture content at a concentration of 300 mL was 37.40%, and the lowest at a concentration of 100 mL was 35.41%. It
can be seen that the moisture content in the mixture of rice bran and shrimp head protein hydrolysate is higher.

The high carbohydrate content in rice bran also plays a role in absorbing moisture. This is due to the carbohydrates
themselves, such as hemicellulose, cellulose, and starch. This is supported by [33], who stated that carbohydrates in rice
bran include cellulose, hemicellulose, and starch. The starch content in rice bran comes from the endosperm part that is
carried over during the milling process [33]. Carbohydrates in rice bran flour play a role in binding water and forming
texture [34].

4) Ash Content Analysis

The observation data and analysis of the ash content of vannamei shrimp head protein hydrolysate mixed with
rice bran flour, with varying volumes of hydrolysate durations. The data analysis results show that neither the addition
of different volumes of hydrolysate nor the storage duration had an effect on the average ash content (p<0.05).

5) Carbohydrate Content Analysis

0.19b
0.19 i
s 0.18
0.1%a i
0.18 T

100 mL 200 mL 300 mL

Figure 4 Carbohydrate Content of Shrimp Head Protein Hydrolysate with Various Volume Additions
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Figure 4 shows that testing different concentrations of shrimp head protein hydrolysate resulted in different
carbohydrate levels at each concentration. This is suspected to be due to the low carbohydrate content in shrimp head
protein hydrolysate. Additionally, the increase in carbohydrates is thought to be because, according to [35], the
reduction in fat due to microbial metabolism can increase the proportion of carbohydrates. This is further supported by
the calculation of carbohydrate content based on the difference method. The increase in carbohydrate content is likely
due to microbiological factors producing amylase enzymes, which can hydrolyze carbohydrates into simpler
compounds such as polysaccharides, disaccharides, and monosaccharides, thus increasing the amount of carbohydrates.
According to [36], a-amylase enzymes can break down starch (amylum) into glucose. Amylase enzymes work by
randomly hydrolyzing a-1,4 bonds within the molecule, both in amylose and amylopectin. The initial hydrolysis by a-
amylase will produce dextrin, which is then further broken down into a mixture of glucose, maltose, maltotriose, and
other longer chains.

Comparing this with room temperature storage, as reported by [29], the carbohydrate content of the mixture of
shrimp head protein hydrolysate and rice bran at different concentrations ranges from 22.21% to 17.99%. The highest
carbohydrate content at a concentration of 100 mL was 22.21%, and the lowest at a concentration of 300 mL was
17.99%. The mixture of rice bran and shrimp head protein hydrolysate stored at low temperatures resulted in lower
carbohydrate content. This may be due to the minimal enzymatic reactions occurring at low temperatures, leading to
lower results. Additionally, carbohydrate content is also influenced by other components. According to Sugito and Ari
[36], the carbohydrate content is affected by other nutritional components; the higher the level of other nutritional
components, the lower the carbohydrate content will be.

V. CONCLUSIONS

In the study titled "The Effect of Low-Temperature and Concentration of Frozen Litopenaeus vannamei
Shrimp Head Protein Hydrolysate on the Quality of Rice Bran Flour," it can be concluded that the addition of
Litopenaeus vannamei shrimp head protein hydrolysate to rice bran flour affects its quality. The addition of different
volumes of hydrolysate during cold storage had a significant effect at a 5% error rate (P>0.05) on the average levels of
protein, fat, water, carbohydrate, , but did not have a significant effect on the ash content parameter (P<0.05).

When compared to low-temperature storage, the overall results were lower. Therefore, for practical
application, it is recommended to store the mixture at room temperature to achieve the desired improvements. Once the
desired results are achieved, the mixture can be stored at low temperatures to maintain the quality of the obtained
components.
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