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ABSTRACT: Experiment was conducted to determine the effect of marination length using of evaporated roselle extract (Hibiscus
sabdariffa Linn) on physical quality of beef Se’i. The completly randomized design (CRD) with 4 treatments and 4 replication was
applied in this experiment. Those treatments were PQ: 12 hours marination length without used of roselle extract; P1: six hours
marination length with 5% roselle extract; P2: 12 hours marination length with 5% roselle extract, and P3: 18 hours marination
length with 5% roselle extract. The parameters measured were yield, color (L*, a*, b*) and organoleptic (color, aroma, taste and
tenderness. Data yield and color (L*, a*, b*) were analyzed by using variance analysis and Duncan's multiple range test, while the
organoleptics by Kruskal Wallis and Mann Whitney using SPSS 23. The result of analysis showed that the marination length using
roselle extract had significant effect (P<0.05) on yield, color, taste and tendernesse but no significant effect (P>0.05) on L*, a*, b*
and aroma. Overall, the utilization of 5% roselle extract with a marination time of 6 to 18 hours, tends to improve the physical
quality of Beef Se’i. It was concluded that utilization of 5% evaporated roselle extract can be applied in the marinating process in
making Beef Se’i.
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INTRODUCTION

The presence of water and various nutrients in meat makes this product prone to spoilage if not managed properly. [1] stated that to
overcome this problem, proper handling is needed so that meat production is not damaged due to chemical and microbiological
activities.

One of the processed beef products in East Nusa Tenggara is se’i meat, which is meat that has processed by smoking. The process
involves slicing the meat into cylinders-shape, seasoning it, marinating it and then smoking it. The smoking process generally uses
kesambi wood (Schleichera oleosa). During smoking, the surface of the meat is covered with kesambi leaves to obtain the
characteristic flavour of se'i meat [2]. During the se'i meat processing, producers often add excessive amounts of chemicals such as
nitrites. Consuming food products with excessive nitrite preservatives can have adverse effects on health. To avoid this, natural
preservatives which are easily available and safe for human health, are needed [3].

Roselle plant (Hibiscus sabdariffa Linn) is one of the natural ingredients that can be relied upon as an alternative food additive but its
utilisation is not widely known to the public. Roselle can be used as a functional food ingredient and its composition determines its
functional properties making it a potential application in the food industry [4]. [5] stated that roselle petals contain organic acids
such as citric acid, ascorbic acid, and pectin as well as polyphenols (anthocyanins, phenolic acids, and flavonoids). Anthocyanins
contained in roselle petals, according to [6] act as antioxidants that function to inhibit free radicals so that they can be used as
preservatives and food colourings. [7] reported that the addition of 5% roselle extract increased the antioxidant activity, aroma and
flavour of goat se'i meat.

Rosella plants grow abundantly on the island of Timor, but their use in food processing is still limited. Rosella petals contain
anthocyanins, which have a wide range of functional properties, one of which is as a natural preservative because they can inhibit
bacterial growth [8] Furthermore, it is added that the use of rosella in processed beef that is roasted can suppress fat oxidation,
thereby extending the shelf life. In fact, rosella is more effective in suppressing fat oxidation than the use of nitrates and nitrites.
Several roselle products that are utilised as functional food ingredients in meat processing have been reported such as freeze- dried
roselle powder [9] roselle flour [3],[10]. Specifically regarding the utilisation of evaporated roselle extract, previous studies reported
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the utilisation of evaporated roselle extract with levels of 3% and 5% had a significant effect on cholesterol and antioxidant activity
in goat sei [7]. It is suspected that the effectiveness of roselle use will be more apparent in processed meat products if applied with
different soaking durations. In this context, the available information is still limited, particularly regarding the impact of roselle use
on the physical appearance of the se'i product. Therefore, further study is needed to examine the effects of marination lenght using
evaporated roselle extract (Hibiscus sabdariffa Linn) on the physical quality of beef se'i.

MATERIAL AND METHODS

The research was conducted from January to February 2024, where the beef se’i processing, organoleptic and yield measured was
carried out at the Animal Products Technology Laboratory, Faculty of Animal Science, Marine and Fisheries, Nusa Cendana
University, meanwhile the L*, a*, b* color testing done at the Chem-Mix Pratama Laboratory in Yogyakarta. The materials used
involved 10 kg of lean fresh beef, table salt (NaCl), saltpeter (KNO3), roselle petals extract (Hibiscus sabdariffa Linn), kusambi wood
and kusambi leaves (Schleichera oleosa). The equipment used is scales, electric scales, evaporators, refrigerators, blenders,
measuring cups, vacuum plastic and smoking drums.

The completly randomized design (CRD) with 4 treatments 4 replicates was applied in this experiment. Those treatments were PQ
marination length of 12 hours without roselle extract; P] marination length 6 hours with 5% roselle extract; P2 marination length
12 hours with 5% roselle extract, and P3 marination length 18 hours with 5% roselle extract. Data collected were processed according
to the variance analysis procedure using SPSS 23.

Research Procedure

In this study, roselle extract was produced using the evaporation method, a stage in the extraction process aimed at thickening the
solvent and reducing the volume of water to obtain a higher concentration of compounds [11]. The roselle petals were selected,
cleaned, cut into pieces, weighed, blended with distilled water in a 1:1 ratio, then filtered. The filtrate was concentrated using a
vacuum rotary evaporator until a thick extract was obtained due to solvent evaporation. Evaporation was carried out by putting 250ml
filtrate in an erlenmeyer flask and then evaporated for + 6 hours to produce a thicker extract of 73 ml.

The processing of se'i refers to the modified procedure of [2], the process begins by separating the connective tissue and fat fresh
lean beef, then sliced lengthwise against the direction of the meat fibre (lalolak: a common term in East Nusa Tenggara) by a width
of + 3cm with a thickness of = 3cm. The meat was washed and drained for 30 minutes, then seasoned with salt (NaCl) as much as
2% per kilogram of meat and potassium nitrate (KNO3) as much as 30mg or 0.003% per kilogram of meat. The meat was divided
into 4 parts according to the number of treatments, added with roselle extract, put in a plastic clip and stored in a refrigerator at 4°C
for the marination process, namely: 6, 12, and 18 hours. After the marination process, the meat was removed and smoked for 45
minutes at a temperature of +£75°C - 90°C in smoking drums. After smoking, the meat was removed, cooled and continuing by
testing and measuring the physical parameters and organoleptics aspect.

Variables studied

1. Rendement/yield is defined as the weight of product devided by the weight of meat used multiplied by 100 percent
[12]
Rendement (w/w) = _a x 100%

b

Note: a = se’i weight; b = meat weight

2. L*, a*, b*, Colour, measurement using a Minolta CR-400/410 echromameter to measure meat brightness using the L a b colour
index. L indicates lightness, a indicates red (+a) and green (-a), while b indicates yellow (+b) and blue (-b). If the observed
point moves from the centre towards the outside, this indicates increased colour saturation. The echromameter is calibrated so

that the L*, a*, and b* values comply with the standard. Next, the detection sensor is attached to the sample, then the button on
the handle is pressed so that the L*, a*, and b* values appear on the screen. This work is carried out at 5 different points in
order to obtain accurate data. Colour determination using the L*, a*, b* method must use the HUE degree to eliminate confusion
from the colour of the product produced [13]

3. Organoleptic aspects, the organoleptic assessment, which includes colour, aroma, taste and softness, was carried out by semi-
trained panelists using a 1-5 sensory scale with the following criteria: colour: 1 = brownish red, 2 = light brown, 3
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= pale red, 4 = light red, 5 = bright red; aroma: 1 = no rosella aroma, 2 = rosella aroma, 3 = slight se'i aroma, 4 = mixed rosella and
se'i aroma, 5 = distinctive se'i aroma; taste: 1 = no rosella taste, 2 = distinctive se'i taste, 3 = se'i and rosella taste, 4 = slight se'i taste,
5 =rosella taste; softness: 1 = very less soft, 2 = less soft, 3 = slightly soft, 4 = soft, 5 = very soft..

RESULT AND DISCUSSION

1. PHYSICAL QUALITY OF BEEF SE’T

Data of physical quality of beef se i produced by different of marination length using evaporated roselle extract are presented in Table
2.

Table 1. Yield and L*, a*, b* color of beef se’i

Treatment
Parameters Po Pl P2 P3 P-value
Yield (%) 66.56+1.532 80.84+1.91¢ 76.01+£3.72¢ 71.73+1.12° 0.023
L (lightness) 36.26+2.17 36.33+2.17 36.95+2.43 37.87+3.91 0.833
a (redness) 8.71+£1.99 9.79+0.58 9.94+2 37 10.88+0.60 0.340
b (yellowness) 11.86+3.13 13.174+2.56 14.08+1.25 16.10+2.86 0.175

Note: different superscripts on the same line indicate significant differences (P<0.05); PO = 12-hour marination lenght without
roselle extract; P1 = 6-hour marination lenght with roselle extract; P2 = 12-hour marination lenght with roselle extract; P3 = 18-
hour marination lenght with roselle extract;

Yield of Beef Se’i

Statistical analysis show that the marination lenght has a significant effect (P<0.05) on beef yield. The highest beef yield was found
in P1: 80.84% and the lowest was found in PO: 66.56%. Overall, it can be seen that the use of 5% rosella extract in the marinating
process increased the yield of se'i produced compared to without rosella extract. The high and low yields of beef se'i obtained in this
study are related to water loss (drip loss) during the marinating process, which affects the mass of the marinated meat. The presence
of organic acids such as citric acid, malic acid, tartaric acid, and ascorbic acid/vitamin C in rosella [14] is thought to increase pH
while improving water-binding capacity and reducing drip loss, resulting in a larger mass of marinated meat using rosella extract
compared to without rosella extract. [15] emphasise that there are several factors that significantly affect the yield or final weight of
beef after marinating. Marinating not only enhances flavour but also affects the meat's ability to retain water, which is a key factor in
yield.

Table 1 also shows a decrease in se'i yield as the marination lenght using rosella extract increases. The use of 5% rosella extract
with a marinating time of 6 hours produced a higher yield (80.84%), but this decreased at a marination lenght of 12 hours (76.01%)
and fell to 71.73% when the marination lenght was extended to 18 hours. The cause of this decrease is that prolonged marinating
with acid (organic acid in rosella) can reduce beef yield because the acid will continue to break down meat proteins, causing the
texture to become soft and water to escape from the meat, thereby reducing the water content and weight of the meat produced after
cooking. Water loss causes the product weight to be low, thereby reducing the yield value [16]. The average yield value produced
from this study was 80.84%. This yield differs from that stated by [17], who stated that the yield of beef se'i ranges from 50—70%.
Yield is indeed related to the economic value of se'i. The higher the yield, the higher the economic value of se'i, but it also affects
the shelf life of se'i, because with high water content, the shelf life of se'i will be short due to the high yield value.

Colour L* (Lightness) Beef Se’i

Statistical analysis show that the marination lenght using rosella extract has no significant effect (P>0.05) on the L* value of beef
se'i. This means that marinating for 6 to 18 hours with and without using rosella extract does not affect the lightness of the resulting
se'l product. At first glance, it appears that the use of rosella extract in the beef marinating process causes a slight change in the
lightness of the beef se'i product. Overall, the L* (lightness) score ranging from 36.26 (marinating time of 12 hours without rosella
extract) to 37.87 (marination lenght of 18 hours with 5% rosella extract) indicates that the beef se'i produced is in the bright chromatic
colour range. [18] stated that the use of dried rosella flower extract together with four types of sweeteners in the production of pork
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sausages resulted in products with brightness (L * value above 50), meaning that the colour of the meat was brighter than dark. This
was because the acid content in rosella extract could increase the brightness of the meat. This is in line with the opinion of that the
colour value of samples soaked in acid is significantly brighter (higher L*’ value) than samples soaked in water.

According to [20], the L* value is negatively correlated with the pH value. The lower the pH value, the higher the L *value.

Colour a* (Redness) of Beef Se’i

Statistical analysis show that the marination lenght using rosella extract has no significant effect (P>0.05) on the a* (redness) colour
value of beef se'i. This means that marinating for 6 to 18 hours with and without rosella extract does not affect the a* (redness)
colour level of the se'i product produced. Table 2 shows a tendency for changes in the chromatic aspect of colour, with an indication
of an increase in the a* (redness) score as the marination lenght using rosella extract increases. [9] state that rosella is used in meat
processing to enhance colour, improve flavour and as an antioxidant.

Positive values for the a* (redness) score, ranging from the lowest 8.71 (12 hours of marinating without rosella extract) to the highest
10.88 (18 hours of marinating using rosella extract), indicate that the beef se'i produced is within the red chromatic colour range.
Based on the red chromatic scale (1 to 100), the colour of the se'i beef produced in this study has a low red chromatic value.

Colour b* (Yellowness) of Beef Se’i

Statistical analysis show that the marination lenght using rosella extract has no significant effect (P>0.05) on the b*colour value
(yellowness) of beef se'i. This means that marinating for 6 to 18 hours with and without rosella extract does not affect the b* colour
value (yellowness) of the se'i product produced. Table 2 shows a tendency for changes in the chromatic aspect of colour, with an
indication of an increase in the b* (yellowness) score as the marination lenght using rosella extract increases. The lowest b* score
(yellowness) was found in the 12-hour marinating treatment without rosella extract, which was 11.86, and the highest was in the
18-hour marinating treatment using rosella extract, which was 16.10. The higher the score, the higher the yellowness of the meat.
According to [21], the notation b* denotes a chromatic colour mixture of blue and yellow, with a value of +b (positive) from 0 to 50
for yellowish colour, while a value of -b (negative) from 0 to -50 denotes bluish colour. Based on the chromatic scale of yellow from
0 to 50, the beef produced in this study has a low chromatic yellow value.

2. ORGANOLEPTIC ASPECTS OF BEEF SE’I
The results of the assessment of the organoleptic aspects of beef jerky, including colour, aroma, taste and tenderness, are presented
in Table 2.

Tabel 2. Organoleptic aspects of beef se’l

Treatment
Parameters PO P1 P2 P3 P-value
Color 2.00£1.192 2.32+1.02: 2.75+1.41° 2.77+1.49° 0.004
Aroma 2.85%1.15 3.18+1.27 3.22+1.08 3.35+0.97 0.080
Taste 2.07+0.882 3.50+0.85 3.52+0.77° 3.68+0.89° 0.001
Tenderness 3.15+0.90* 3.25+1.022 3.28+0.882 3.82+0.83 0.001

Note: different superscripts on the same line indicate significant differences (P<0.05); P0 = 12-hour marination lenght without
roselle extract; P1 = 6-hour marination lenght with roselle extract; P2 = 12-hour marination lenght with roselle extract; P3 = 18-
hour marination lenght with roselle extract;

Color

Statistical analysis results show that the marination lenght using rosella extract has a significant effect (P<0.05) on the colour of beef
se'i. This means that the duration of marinating with and without rosella extract has varying effects on the colour of the resulting
beef se'i. Table 2 shows a tendency for differences in colour assessment scores, albeit within a narrow spectrum, where se'i produced
from the marinating process without rosella extract has a light brown colour (score 2), while for the other three treatments, namely
duraation of marinating of 6 to 18 hours using 5% rosella extract, there was a colour change towards pale red (score 3). The colour
score of se'i using rosella extract with a marination lenght of 6 hours, namely 2.36, continued to change as the marination lenght
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increased to 18 hours with a score of 2.77, indicating the involvement of phytochemical compounds in rosella in the form of organic
acids that influenced it. [22] stated that acids can cause protein denaturation in meat. Denatured proteins change their structure,
which can affect how light is reflected from the meat, thereby altering its colour. On the other hand [23] state that the compounds
and organic acids in rosella extract act as antioxidants that give processed products their characteristic colour and flavour.

Aroma

Statistical analysis results show that the marination lenght using rosella extract has no significant effect (P>0.05) on the aroma of beef
se'l. This means that the marination lenght with and without rosella extract does not cause any change in the aroma of the resulting
beef se'i, with a score range of 2.85 to 3.35 or around a score of 3, which is slightly aromatic. The use of 5 % rosella extract in the
marinating process is thought to be too little to change the aroma of beef se'i. [24] stated that the aroma of rosella extract is fresh
and sour but not sharp, so when mixed in low concentrations, the aroma does not appear. The results of this study differ from those
reported by [25] on the production of goat se’i using 5% rosella extract in the marinating process, which showed a significant
change in the aroma of the se’i.

Taste

Statistical analysis results show that the length of marinating using rosella extract has a significant effect (P<.005) on the taste of beef
se'i. Table 2 clearly shows a significant change in the taste of beef se’i due to the length of marinating, both with and without rosella
extract. Marinating for 12 hours without rosella extract produced se’i with a distinctive se’i taste (score of 2.07), while a length of
marinating of 6 to 18 hours using rosella extract produced se'i with a similar flavour, with scores of

3.50 to 3.68, falling between the flavour score criteria of 3.0 (balanced se'i and rosella flavour) and 4 (dominant rosella flavour or
slight se'i flavour). This indicates that the longer the meat is marinated, the deeper the spices and sour taste penetrate, resulting in a
stronger flavour. [26] state that the length of time meat is marinated in acid will increase its savoury and sharp flavour over time,
but marinating for too long can cause the meat to become mushy or fall apart as the acid breaks down the proteins. Ideal marinating
provides a balance of flavour and texture, with the duration adjusted based on the thickness of the meat to achieve perfect tenderness
and flavour penetration without damage.

Tendesness

Statistical analysis shows that the length of marinating using rosella extract has a significant effect (P<0.05) on the tenderness of beef
se'i. Table 2 shows the changes in beef tenderness due to the duration of marinating using rosella extract. Marinating for 12 hours
without rosella extract resulted in beef tenderness that was similar to that of marinating for 6 and 12 hours using rosella extract,
which was slightly tender (score 3.15-3.28). Meanwhile, a marination length of 18 hours using rosella extract resulted in beef se'i
with a different level of tenderness, namely approaching tender (score 3.85). The change in tenderness that occurred is thought to
be related to the organic acids in rosella used in the marinating process.[14] stated that organic acids in rosella include various
compounds, the most dominant being ascorbic acid (vitamin C), citric acid, malic acid, and tartaric acid. These acids contribute to
the characteristic sour taste of rosella petals. According to [27], organic acids affect meat tenderness by lowering pH, swelling
muscle fibres, breaking down connective tissue, and activating proteases, all of which contribute to increased water-binding capacity
and reduced meat hardness. In addition, tenderness is a crucial palatable quality affecting consumers’ preference to meat products
and the upgrading of low-value meat with guaranteed tenderness will favor products with higher price

CONCLUSION

Based on research conducted on the effect of marination lenght using evaporated rosella extract (Hibiscus sabdariffa Linn) on the
physical and organoleptic quality of beef se', it can be concluded that marination lenght using evaporated rosella extract can improve
the yield, colour, taste and tenderness of beef se'i, while the L*, a* and b* values and aroma remain unchanged. From a general
physical and organoleptic perspective, the optimal length of marinating using rosella extract is 6 hours.
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