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ABSTRACT: Experiment was conducted to determine the effect of marination length of beef se’i with the added of evaporated
rosela extract (Hibiscus sabdariffa Linn). The completly randomized design (CRD) with 4 treatments and 4 replication was applied
in this experiment. Those treatments were Py marination length of 12 hours without roselle extract; P1 marination length 6 hours
with 5% roselle extract; P, marination length 12 hours with 5% roselle extract, and P; marination length 18 hours with 5% roselle
extract. The parameters measured were fat content, fat oxidation and antioxidant activity. Data compilled were analyzed using
variance analysis and Duncan's further test. The result of analysis showed that the addition of roselle extract had significant effect
(P<0.05) on antioxidant Activity but no significant effect (P>0.05) on fat content and fat oxidation. The use of 5% roselle extract
with a marination time of 6 to 18 hours tends to reduce fat content, slow down the rate of fat oxidation and strengthen antioxidant
activity, suggesting that roselle extract is likely to extend the shelf life of beef se'i. It was concluded that the addition of 5%
evaporated roselle extract followed by marination for 6 to 18 hours is likely to result in a longer shelf life of sei.
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INTRODUCTION

Meat is one of the livestock products that is easily damaged so that the shelf life is short due to the activity of microorganisms
because in addition to containing good nutrition, the water content is quite high. [ stated that to overcome this problem, proper
handling is needed so that meat production is not damaged due to chemical and microbiological activities.

Se'i meat is known as smoked meat typical of the NTT community which is traditionally processed by smoking using kesambi wood
(Schleichera oleosa) as fuel P21, In processing, the shelf life of se'i is only 3-7 days, this is due to chemical activity and microorganism
contamination that occurs in se'i 1. In addition to smoking, one of the stages in se'i processing is marination. The marination process
in meat processing is an effort to maximise the quality and shelf life of the beef se'i produced. Marination is known as soaking meat
in marinade ingredients which are then processed again . Common ingredients used in the marination process are table salt and
saltpeter (nitrate/nitrite) which aim to improve flavour, tenderness, yield and prolong shelf life I,

One of the natural ingredients that can be relied upon as an alternative natural food additive is Rosela (Hibiscus sabdariffa Linn),
but its utilisation is not widely known to the public. Rosela can be used as a functional food ingredient and its composition determines
its functional properties making it a potential application in the food industry [, [l 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 ! act as antioxidants that function to inhibit free radicals so that they can be used as
preservatives and food colourings. [ reported that the addition of 5% roselle extract increased the antioxidant activity, aroma and
flavour of goat se'i meat.

Several rosela products that are utilised as functional food ingredients in meat processing have been reported such as freeze-dried
rosela powder [ rosela flour M1, Specifically regarding the utilisation of evaporated roselle extract, previous studies reported the
utilisation of evaporated roselle extract with levels of 3% and 5% had a significant effect on cholesterol and antioxidant activity in
goat sei [°l. It is suspected that the effectiveness of roselle utilisation will be more apparent in processed meat products if applied
with different marination lengths. In this context, there is still minimal information available, so further studies are needed to study
the effect of marination duration using evaporated roselle (Hibiscus sabdariffa Linn) extract on the chemical quality of beef se'i
meat.
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MATERIAL AND METHODS

The research was conducted from January-February 2024, where the process of making beef se’i was carried out at the Animal
Products Technology Laboratory, Faculty of Animal Science, Marine and Fisheries, Nusa Cendana University and sample testing
at the Chem-Mix Pratama Laboratory in Yogyakarta. The materials used consisted of 10 kg of lean fresh beef, table salt (NaCl),
saltpeter (KNO3), rosela flower extract (Hibiscus sabdariffa Linn), kusambi wood and kusambi leaves (Schleichera oleosa).
equipment includes scales, electric scales, evaporators, refrigerators (refrigerators), blenders, baking sheets, measuring cups, plastic
clips, vacuum plastic and smoking drums.

The completly randomized design (CRD) with 4 treatments 4 replicates was applied in this experiment. Those treatments were Pg
marination length of 12 hours without roselle extract; P1 marination length 6 hours with 5% roselle extract; P> marination length 12
hours with 5% roselle extract, and P3; marination length 18 hours with 5% roselle extract. The collected data were processed
according to the variance analysis procedure using SPSS 23.

Research Procedure

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 preparation of se'i refers to the modified procedure of 2, where fresh lean beef is cut lengthwise against the direction of the
meat fibre (lalolak: a common term in East Nusa Tenggara) with a thickness of 3cm. The meat was washed and drained for 30
minutes, then weighed to calculate the amount of salt and saltpeter (KNOs3) used as curing ingredients. The proportion of salt was
set at 2% by weight of meat and saltpeter at 30 mg/kg, both ingredients were added and mixed until homogeneous. 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. After smoking, the meat was removed, cooled and then laboratory testing was
carried out on fat content, fat oxidation and antioxidant activity.

Variables studied

1. Fat content: Fat content was measured using the Soxlet sample method 12,

Fat content (%) = =2 x 100%

where:
Wi: sample weight (g); W2: weight of meat without fat (g); Ws: weight of meat with fat (g)

2. Fat Oxidation: To test fat oxidation, peroxide number can be determined using spectrophotometric method 221,
TBA= > x A (Absorbansi) 528 x 7.8

- Sample weight (gram)
3. Antioxidant Activity: Antioxidant activity analysis was tested using the DPPH method referring to the research of 4],

Antioxidant Activity (%) = = 22 bl“’;%";;gg}g“m’”e) X 100%

wil

RESULT AND DISCUSSION

Data of chemical quality of beef se’i produced by different of marination length using evaporated rosselle extract are presented in
table 1.

Table 1. Average of fat content, fat oxidation and antioxidant activity of beef se’i

Parameter Perlakuan P-value
Po P1 P2 Ps

Lemak (%) 1.50+0.41 1.35+0.19 1.18+0.06 1.12+0.06 0.153

TBA(mg.Mal/qg) 1.45+0.39 1.24+0.10 1.20+0.03 1.02+0.06 0.072

Antioksidan(%) 29.56+0.862 32.98+1.54° 33.34+0.60° 33.82+1.61° 0.001

Note: different superscripts on the same line indicate significant differences (P<0.05); PO = 12-hour beef marination time without
roselle extract; P1 = 6-hour beef marination time with roselle extract; P2 = 12-hour beef marination time with roselle extract; P3 =
18-hour beef marination time with roselle extract;
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Fat content of beef se’i

Fat content of beef se'i obtained from this study ranged from 1.12 to 1.5%. The data in Table 1 shows that there is a tendency for
the fat content of se'i to decrease between the use of roselle extract and without roselle extract, as well as with increasing marination
time. However, the results of variance analysis showed that the length of marination had no significant effect (P>0.05) on the fat
content of beef se'i produced. This is because the beef used as material has a low fat content. [ suggested that in meat with low
fat content, the changes produced during the marination process tend to be insignificant due to the small amount of fat that is not
affected by the marinade ingredients.

The results of this study were lower than the use of freeze-dried roselle powder reported by ¢ ranging from 1.73% - 3.20%. [*7]
reported that the application of freeze-dried roselle extract with different levels of 10-16 grams reduced the fat content of beef se'i
from 6.09%-4.07%. The mechanism of the decrease in fat content was due to the addition of roselle extract in the marination process.
The fat content was also affected by the antioxidant activity contained in the roselle extract. Organic acids and other active
compounds contained in roselle extract play a role in degrading the fat content in beef se'i during the marination process. 18 reported
that anthocyanin and chlorogenic acid compounds contained in roselle extract function as antioxidant substances that play a role in
reducing fat in meat. The decrease in fat content in beef se'i is able to suppress the fat oxidation process that occurs so that it can
extend the shelf life of the meat.

Fat oxidation

Fat oxidation with TBA indicator number from this study ranged from 1.02 to 1.45 mg.Mal/g. The data in Table 1 showed that there
was a tendency to reduce the oxidation of se'i fat between the use of roselle extract and without roselle extract, as well as the increase
in the length of marination time. However, the results of variance analysis showed that the length of marination had no significant
effect (P>0.05) on the fat oxidation of beef se'i produced. Fat oxidation is related to the rancidity process of fatty foodstuffs which
is influenced by the presence of prooxidants and antioxidants. the presence of antioxidants can reduce the rate of fat oxidation. 1l
stated that the acceptable TBA number in food does not exceed 2.0 mgMDA/kg sample. This opinion strengthens the results of this
study which shows the TBA number is less than 2.0. Thus, it can be said that the use of evaporated reosela extract can inhibit the
rate of fat oxidation in beef se'i. In addition, this low TBA number also correlates with the fat content of beef se'i, which 2% stated
that low fat content has a low risk of oxidation.

Previous research reported by [ that the addition of roselle extract had a very significant effect on reducing the rate of fat oxidation
in beef se'i with the highest TBA value in the treatment without roselle extract 0% and the lowest in the addition of roselle extract
16%. 2 stated that the higher the level of rosela flour extract, the lower the fat oxidation rate.

The antioxidant function of roselle extract with its antioxidant compounds in roselle, especially flavonoids and polyphenols, plays
an important role in suppressing the rate of fat oxidation. On the other hand, 22, triglycerides contain saturated and unsaturated fatty
acids. When beef is stored, the double bonds of unsaturated fatty acids can undergo changes to short-chain fatty acids, aldehydes or
ketones that can cause rancidity. Therefore, in the meat processing process, antioxidants are generally added to reduce the speed of
fat oxidation.

Antioxidant activity

The antioxidant activity of beef se'i obtained from this study ranged from 29.56 - 33.82%, the data in Table 1 showed an increase
in antioxidant activity between the treatment without rosela extract and the use of evaporated rosesla extract. The results of variance
showed that the treatment had a significant effect (P<0.01) on the antioxidant activity of beef se'i produced. This means that the use
of 5% evaporated rosesa extract with a marination time of 6 to 18 hours produced se'i with different antioxidant activity. The
Duncan test results proved that the treatment pairs Po:P1, Po:P2, Po:P3s were different while the treatments P1:P,, P1:P3 and P2: Pswere
not different. The indication seen here is the difference between the use of rosesla and without rosesla. This indicates that the
antioxidant compounds in roselle have contributed to the meat and during the marination process are well absorbed in the meat.
According to 1 the use of roselle is believed to have antioxidant effects related to the amount of phenolics in it. The amount of
these phenolics, especially anthocyanins, is often an indicator of antioxidant activity. In a study by 24 the antioxidant activity of
roselle extract had a significant relationship with the amount of anthocyanins contained in it.

Another study reported by I showed an increase in antioxidant activity in beef se'i treated with roselle extract at levels of 1, 3 and
5%, with the highest antioxidant activity (55.50%) at 5%. The presence of antioxidants in meat products is expected to inhibit the
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mechanism of rancidity and nutrient loss. [ found high antioxidant activity in freeze-dried roselle extract compared to nitrate or
nitrite. This fact indicates that roselle can be used as a food additive to replace nitrate or nitrite. The increasing antioxidant activity
in beef se'i meat occurs due to the stability of anthocyanins that cause antioxidants to be maintained. According to research conducted
by 2%, antioxidants are described as compounds that have the ability to slow down the oxidation process and block the formation of
free radicals in meat products. In addition, antioxidants also have the ability to neutralise and repair damage that may occur in meat
products. The antioxidant ability of roselle extract lies in its high anthocyanin content which is able to capture free radicals and
prevent fat oxidation.

CONCLUSION

The use of 5% roselle extract with a marination time of 6 to 18 hours tends to reduce fat content, slow down the rate of fat oxidation
and increase antioxidant activity which suggests that roselle extract can be used as a food additive to replace nitrate or nitrite and
has a good chance of extending the shelf life of beef se'i.

REFFERENCES

1. Jahidin, JP. 2016. Kualitas Fisik Daging Asap dari Daging yang Berbeda pada Pengasapan Tradisional. Jurnal IImu-limu
Peternakan Vol. X1X No.1 Mei 2016: 27-34.

2. Sipahelut, GM., and PR. Kale. 2018. Penggunaan ekstrak rosella kering beku (Hibiscus Sabdarifa Linn) dalam pembuatan
daging se’i: pengaruh lama simpan terhadap sifat fisik, kimia, mikrobiologi dan citarasa. Jurnal Nukleus Peternakan, 5(1),
49-55.

3. Hutasoit, KIl., GK. Suarjana, and IK. Suada. 2013. Kualitas daging se’i sapi di kota kupang ditinjau dari jumlah bakteri
coliform dan kadar air. Indonesia Medicus Veternus 2 (3): 248-60.

4. Smith, DP. And LL. Young. 2007. Marination Pressure And Phosphate Effects On Broiler Breast Fillet Yield, Tenderness,
and Color. Poult. Sci. 86(12), 2666-2670.

5. Alvarado, CZ. and AR. Sams. 2003. Injection marination strategies for remediation of pale, exudative broiler breast meat
poult. Sci. 82(8):1332-1336.

6. Tounkara F, Sodio B, Amza T, Wei-Le G, HuiShi Ramliet. al.Y. 2013. Antioxidant Effect and Water-Holding Capacity
of Roselle (Hibiscus sabdariffa L.) Seed Protein Hydrolysates. Journal of Food Science and Technology, 5 (6) : 752-757.

7. Baba, SA. and SA. Malik. 2015. Determination of total phenolic and flavonoid content, antimicrobial and antioxidant
activity of a root extract of Arisemia jacquemontii Blume. Journal of Taibah University for Science. 9(4):449-454.

8. Sipahelut, GM. 2023. Kualitas se’i terbaik dengan aplikasi bubuk rosela. Disertasi, Universitas Nusa Cendana.

9. Ramly, MM., GM. Sipahelut and GEM. Malelak. 2024. Pengaruh pemberian ekstrak rosela (Hibiscus sabdariffa Linn)
dengan metode evaporasi terhadap kualitas kimia dan organoleptik daging se'i kambing. Animal Agricultura, 1(3), 203-213.

10. Sarmento, SA., GM. Sipahelut., H. Armadianto. 2016. Pengaruh Ekstrak Rosela (Hibiscus sabdariffa Linn) Terhadap
Kandungan Nutrisi, Kadar Kolesterol Dan Rasa Daging Se’i Sapi. Jurnal Nukleus Peternakan, 3(2), 143-149.

11. Sipahelut, GM., H. Armadianto, YR. Noach, AR. Riwu, SYFG. Dillak and JRL. Riwu. 2021. Level Pemberian Tepung
Rosella (Hibiscus sabdariffa Linn) Terhadap Kualitas Dendeng Babi. Jurnal Ilmu Peternakan dan Veteriner Tropis (Journal
of Tropical Animal and Veterinary Science), Vol. 11 No. 2 Juli 2021, hal. 125 — 131

12. AOAC. 2005. Official method of analysis of the association of official analytical of chemist arlington : The Association of
Official Analytical Chemist, Inc.

13. Masuda, T. and A. Jitoe. 1994. Antioxidative and antiinflammatory compounds from tropical gingers: isolation, structure
determination and activities of cassumunins A, B and C, new complex curcuminoids from zingiber cassumunar. Journal of
Agriculturaland and Food Chemistry. 42(9):1850-1856.

14. Yen, GC. and HY. Chen. 1994. Antioxidant and Pro-Oxidant Effect of Various Tea Extracts. J. Agric. Food. Chem, 45(1):
30-4.

15. Jayasinghe, C., V. Imbuldeniya, I. Wickramasinghe and S. Rathnayake. 2015. Effect of Hibiscus sabdariffa (Roselle) extract
on lipid reduction in marinated meat. Journal of Food Processing and Preservation, 39(6), 1878-1885.

6371 "Corresponding Author: Yakob R. Noach Volume 07 Issue 08 August 2024
Available at: www.ijcsrr.org
Page No. 6368-6372


https://doi.org/10.47191/ijcsrr/V7-i8-48
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341

Volume 07 Issue 08 August 2024

DOI: 10.47191/ijcsrr/V7-i8-48, Impact Factor: 7.943

1JCSRR @ 2024 WwWw.ijcsrr.org

16. Banamtuan, AN., GM. Sipahelut and GEM Malelak. 2018. Pengaruh penggunaan ekstrak rosela (Hibiscus sabdariffa Linn)
terhadap kualitas kimia se’i sapi. Jurnal Nukleus Peternakan, 5(1), 64-70.

17. Sipahelut, GM., HID. Lalel, and DD. Kusuma. 2023. The use freeze-dried rosella extract (Hibiscus sabdarifa Linn) as food
additive in making se’i beef. EAS J Nutr Food Sci, 5(3), 65-71.

18. Priska, M., N. Peni, L. Carvallo, and YD. Ngapa. 2018. Antosianin dan pemanfaatannya. Cakra Kimia (Indonesian E-
Journal of Applied Chemistry), 6(2), 79-97.

19. Moarefiann, M., M. Barzegar, M. Sattari and BH. Naghdi. 2012 Production of Functional Cooked Sausage by Mentha
piperita Essential Oil as a Natural Antioxidant and Antimicrobial Material. Journal of Medicinal Plants, 11, 46-57.

20. Dinh, TTN., JR. Blanton, JC. Brooks, MF. Miller and LD. Thompson. 2006. A simplified methodology for quantifying
oxidative stability in raw meat. Meat Science, 74(4), 666-669.

21. Dapamawu, R., GEM. Malelak, PR. Kale. 2021. Pengaruh pemberian ekstrak tepung rosela (Hibiscus sabdarifa Linn)
terhadap sifat fisik dan kimia dendeng babi. jurnal nukleus peternakan, 8(1), 33-39.

22. Shah RS., RR. Shah, RB. Pawar and PP. Gayakar. 2015. UV-Visible Spectroscopy — A Review. International Journal of
Institutional Pharmacy and Life Sciences. 5(5), 490-505.

23. Pangaribuan, L. 2016. Pemanfaatan Masker Bunga Rosela Untuk Pencerahan Kulit Wajah. Jurnal Keluarga Sehat
Sejahtera. 14(28)1693- 1157.

24. Tsai, PJ., J. Mcintosh., P. Pearse., B. Camden. and BR. Jordan. 2002. Anthocyanin and antioxidant capacity in Roselle
(Hibiscus sabdariffa L) extract. Food Res.International 35 (4):351-356.

25. Hardoko, L., Hendarto and TM. Siregar. 2010. Pemanfaatan ubi jalar ungu (Ipomea batatas) sebagai pengganti sebagian
tepung terigu dan sumber antioksidan pada roti tawar. Jurnal Teknologi dan Industri Pangan. 21(1): 25-32.

Cite this Article: Leonard Y. Lidik, Geertruida M. Sipahelut, Yakob R. Noach, Tri R. Zainal (2024). The Chemical Quality of
Beef Se'i with Different Marination Length Using Evaporated Rosela (Hibiscus sabdariffa Linn) Extract. International Journal
of Current Science Research and Review, 7(8), 6368-6372

6372 "Corresponding Author: Yakob R. Noach Volume 07 Issue 08 August 2024
Available at: www.ijcsrr.org
Page No. 6368-6372


https://doi.org/10.47191/ijcsrr/V7-i8-48
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/

