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Abstract: Sea pandanus (Pandanus tectorius Park.) is a living plant whose humans use all 

parts. This plant has bright prospects to be developed in the future. Ecological benefits as 

abrasion resistance, wind resistance and tsunami mitigation. The presence of secondary 

metabolites in pandan fruit and leaves can be used as an ingredient for treatment, and even 

the leaves can be used in the fibre industry. Propagation of this plant can be done through 

seeds and cuttings. Cultivation techniques for sea pandanus have been carried out to 

determine the effect of polybag size and growth media on germination. The success of 

germination is one of the determinants of plant cultivation success. Sea pandan seeds are 

recalcitrant seeds, seeds that are difficult to germinate. It is necessary to conduct research 

related to the acceleration of germination. This study aimed to determine the best soaking 

time for producing ready-to-plant seeds. This study used a completely randomized design 

(CRD) with ten replications. Data analysis used the F test, followed by the minor significant 

difference test (BNT). The duration of soaking fruit/seeds for 1, 2, 3, 4 and 5 days did not 

differ in germination time. Soaking fruit/seeds for 1, 2, 3, 4 and 5 days showed germination 

time on days 37, 38, 39, 40 and 41. The seeds' height and root length parameters were not 

different for all treatments. The treatment of removing part of the fruit mesocarp by soaking 

for one day can be used for sea pandan seed germination techniques. 
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I. Introduction 
 

Sea pandan (Pandanus tectorius Park.) is a coastal plant with many functions 

(ecological, aesthetic, material for weaving, food, and medicine). Ecological functions include 

tsunami mitigation by forming coastal forests or coastal greenbelts. The mitigation function 

requires large quantities of sea pandanus plants. Sea pandanus naturally propagates itself 

through seeds and also through stem cuttings. Propagation of plants through seeds takes a 

long time. The seeding process begins with soaking in water for five days, and on average, it 

will germinate after two months of seeding. To get seeds ready to be grown in the field, the 

total seed production time can reach six months (Hani & Dendang, 2008). The first flowering 

from seed propagation takes up to 10-25 years, while through stem cuttings, it blooms in the 

sixth year (Thomson et al., 2006; Gallaher, 2014). 

Hani and Dendang studied this sea pandanus seedling technique in 2008. The size of 

polybags and growing media affect seed quality. Plant propagation by seeds and stem cuttings 

was studied by Rahayu et al. (2016). The results showed that seedlings from seeds took about 

six months to grow, while seedlings from stem cuttings took a much shorter time, i.e. 2-3 

months. Seeds derived from seeds are abundant in nature, but seeds from stem cuttings will 

cause problems if taken in large quantities because they will damage the mother plant. 

Pandan seeds are recalcitrant and do not germinate quickly. It is necessary to remove 

the recalcitrant properties of pandan seeds with a more extended immersion than non-

recalcitrant seeds. Based on the above background, this research was conducted to find a 

technique to accelerate the germination process. 

This study aimed to obtain a technique for obtaining sea pandan seeds faster in the seed 

germination process. 
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II. Review of Literature 
 

2.1 Sea Pandan and Its Benefits 

Sea pandanus, also known as pandanus mat (Pandanus tectorius Park), is native to 

islands in the Pacific, Northern Australia, Southeast Asia, and South Asia (Heyne, 1987; 

Thomson et al., 2006; Adkar & Bhaskar, 2014). It grows near the coast to the mainland with a 

height of up to 600 m above sea level, even more (Thomson et al., 2006). Sea pandanus grows 

near beaches, rivers, ponds, channels or other bodies of water (Figure 1). 

 

 
Figure 1. Sea pandanus tree (Pandanus tectorius Park.) 

 

Sea pandanus that grows near the coast is also known as a follow-up plant in 

mangroves. The hallmark of the sea pandan is the tunjang root that grows from the stem with 

a length of up to 1 m. The existence of these support roots provides the benefit of 

strengthening the erection of the plant stems and a fortress against big waves in protecting the 

plants behind the sea pandanus plantation. The spread of this plant is thought to be throughout 

the coast of Indonesia (Hani and Dendang, 2008). 

Sea pandanus habitat in the form of large shrubs or trees with a height of up to 14 m. 

This plant's crown (canopy) has dichotomous branches at the height of approximately 4m. 

Stems are sometimes spiny with a size of 4mm and have lenticels, gray, internodes 1-1.5cm 

diameter 9.1-14cm. The taproot that grows from the stem is more than 1 m long, with a 1.5-

5.1 cm (Thomson et al., 2006; Rahayu & Handayani, 2008). 

The sea pandan leaf is a single leaf in the form of a ribbon, 1-3 m long and 8-12 cm 

wide, with a pointed tip, the leaf margin (margo folii), and the leaf bone's underside (costa) 

have spines. The upper surface of the leaf is green. The lower surface is yellowish-green. The 

spiral leaves are arranged in three positions (Thomson et al., 2006; Rahayu & Handayani, 

2008). 

Sea pandanus plants are dioecious. Male and female flowers are found in different 

individuals. The male sea pandanus flower is in the form of a cob measuring 25-60 cm, 

hanging covered in a yellow, white sheath and has a distinctive aroma. Located at the end of 

the stem, many stamens are prominent. The female flowers are like pineapple flowers, located 

terminal or lateral, solitary, in the form of spikes or large panicles (Figure 2) (Backer & Brink, 

1966). 
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Figure 2. Male and Female P tectorius flowers (Photo C. Elevitech) 

 

Sea pandanus fruit, such as pineapple fruit called cephalium, is a compound fruit 

composed of phalanges or drupes or keys when ripe yellowish red. The number of phalanges 

ranges from 38 to 200. The fruit is oval with a diameter of 12.7-20.3cm, a length of 15.2-

25.4cm and a weight of 1-1.5kg. At the top of the phalanges is a visible stigma. The number 

of stigmas indicates the number of seeds contained in the fruit. Seeds are obovoid, ellipsoid or 

oblong, 6-22mm long, reddish-brown on the outside and whitish on the inside (Rahayu & 

Handayani, 2008; Rahayu et al., 2008; Adkar & Bhaskar, 2014; Gurmeet & Amrita, 2015). 

Sea pandan has many functions and benefits. Ecological functions to withstand coastal 

abrasion, resist wind, reduce the impact of tides on terrestrial ecosystems, mitigate tsunamis 

and have an impact on minimizing damage to the area behind the pandanus vegetation. Post-

tsunami observations on the coast of Pangandaran, Ciamis Regency, which are densely 

overgrown with pandanus, can withstand the brunt of the tsunami. The plants behind the belt 

formation are safe from the brunt of the tsunami (Hani and Dendang, 2008). Sea pandanus is 

resistant to drought, strong winds and salt spray (Thomson et al., 2006). 

In general, all parts of this plant can be used for human purposes. The people of 

Micronesia make the fruit a staple food (Thomson et al., 2006). The content of -carotene, 

carbohydrates, protein, fat and fibre in fruit makes it possible to be used as processed food 

ingredients (Sarunggallo et al., 2018). The root is used for house walls, basket handles, brush 

handles and ropes—the central rod for house construction materials, the manufacture of stairs. 

Leaves are used as roofs, making mats, hats, sails and baskets (Thomson et al., 2006; Gurmeet 

and Amrita, 2015). The people of Ujung Kulon utilize leaf fibre for making mats as their daily 

livelihood (Rahayu et al., 2008) and are used as raw materials in the weaving industry (Ashish 

et al., 2015). Sea pandanus is used for traditional ceremonies in Micronesia and Hawaii, while 

the male flower is used (Thomson et al., 2006). 

The leaves and roots can be used for traditional medicine. The stem bark contains 

cytotoxic steroids for human epidermal carcinoma (Hoa et al., 2014). The Kiribati people use 

pandan leaves to treat colds, hepatitis, difficulty urinating (dysuria), asthma, ulcers and 

cancer. A decoction of the roots of this plant is used to treat haemorrhoids. Hawaiians use the 

fruit, male flowers and tunjang roots for traditional medicinal ingredients. Its use can be 

singly or combined to treat digestive and respiratory disorders (Thomson et al., 2006). 

Sea pandanus contains phytochemical compounds including steroids, phenols, 

isoflavones, alkaloids, lignans, coumestrol, glycosides (Thomson et al., 2006; Gurmeet and 

Amrita, 2015), benzofuran derivatives, -terpineol, -carotene, -sitosterol, vitamin C, tangerine, 

germacrene-B and vanidine (Adkar and Bhaskar, 2014). The presence of phytochemical 

content in this plant correlates with its ability as an antimicrobial, antidiabetic, antiviral, 

antineoplastic, antioxidant, antidiuretic, analgesic and neuroprotective (Gurmeet and Amrita, 

2015). Flavonoids (from leaves and fruit) and alkaloids in the leaves of this plant have 

cytotoxic abilities against T47D cells (Holle et al., 2013). The fruit of this plant contains 

phenolics, flavonoids, terpenoids, steroids, saponins and glycosides that can be used as 

antioxidants and antibacterials (Andriani, Ramli, et al., 2015). 

The content of caffeoylquinic acid compounds found in fruit is used as an 

antihyperlipidemic (Liu et al. 2013). The isolation of secondary metabolites of sea pandan 
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fruit obtained 15 compounds (10 phenolic compounds and five flavonoid compounds), 

including vanillin, trans-ethyl caffeate, tangeretin, chrysin and naringenin (Xiaopo et al., 

2012). Vanillin can inhibit the action of tyrosinase (Gong et al., 2006) and as an antioxidant 

(Burri et al., 1989); trans-ethyl caffeate and tangeretin have potential for anti-atherosclerosis 

and are cytotoxic against the HepG2 cell line (Andriani, Pangestika, et al., 2019); Chrysin can 

be utilized as an apoptotic effect (Khoo et al., 2010); Naringenin is antiviral (Nahmias et al., 

2008) and lowers cholesterol levels (Lee et al., 1999). 

 

2.2 Propagation of Sea Pandanus Plants 

Sea pandanus naturally reproduces by seeds. Seed production through seeds takes a long 

time. The seeding process begins with soaking in water for five days, and on average, it will 

germinate after two months of seeding. To get seeds ready to be grown in the field, the total 

seed production time can reach six months (Hani & Dendang, 2008). Although it is easy to 

do, inexpensive can produce seeds in mass quantities and does not require advanced 

technology, seed production through seeds will produce plants that are not identical to the 

parent, and the sex of the plant is also unknown (Thomson et al., 2006). 

Another way to produce sea pandan seeds suitable for their parents is by using stem 

cuttings. Stem cuttings can produce seeds of the same sex as the parent (Thomson et al., 2006; 

Gallaher, 2014). The length of the cuttings used as propagation material is 30-40cm by cutting 

the leaves up to 70%. Planting stem cuttings can be done immediately or after all the cuttings 

collection has been collected (Thomson et al., 2006; Gurmeet & Amrita, 2015). After two 

months of planting in polybags, the growth of stem cuttings showed that more than 70% 

succeeded in growing. Seed growth produced from stem cuttings also has typical 

morphological characteristics (Rahayu et al., 2015). 

The way to produce sea pandan seeds without damaging the parent tree is to separate 

the tillers or side shoots, otherwise known as “sengke” or “sengket” (Rahayu et al., 2008; 

Susiarti & Rahayu, 2010; Gurmeet & Amrita, 2015). Side shoots with long roots are separated 

from their parents and then planted in a small wetland with a spacing of 1x2m and a depth of 

20-30cm. There is no information about the number of tillers from the mother tree, but from 

experience growing sea pandan seeds, it can be seen that the number of tillers can reach 3 in 

one growing period, and not all plants produce tillers. 

 

III. Research Methods 
 

The research was carried out in Depok from January to July 2020. The time prepared 

was following the assumption of research needs. The time specified in the implementation of 

this research has gone through a calculation process following research needs based on the 

principles of effectiveness and efficiency. 

The tools and materials needed in this research are sea pandanus fruit/seeds, polybags, 

growing media, stationery and a sprayer. The tools used in this study have gone through a 

selection process under research needs based on the principles of effectiveness and efficiency. 

The way these research works is as described in the following explanation. Before 

soaking, some of the mesocarp at the base of the fruit is removed and then soaked for five 

days, four days, three days, two days and one day. For soaking for more than one day, the 

water is changed every day. After soaking for one day, the fruits/seeds are planted in 

23.5x25cm polybags. Each polybag contains two pieces/seeds. Likewise, the fruits/seeds that 

are soaked for 2, 3, 4 and 5 days are planted in polybags containing two pieces/seeds. The 

number of fruits/seeds used is 100 pieces. Seeds planted in polybags are maintained and 

watered every day. Parameters were recorded. Starting the seeds to germinate was indicated 

by the presence of growing shoots. Furthermore, after the seeds were two months old since 

the shoots appeared, the seeds' height and root length parameters were measured. 
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The design model in the data analysis was Completely Randomized Design (CRD), five 

treatments of soaking fruit/seeds (1 day, two days, three days, four days and five days), and 

ten replicates. Analysis of variance was carried out using the F test. If Fcount>Ftable, the test 

results were significantly different at the 95% confidence level. The test results that were 

significantly different (significantly) were further tested for the Least Significant Difference 

(BNT). Data processing was carried out using the SPSS 20.0 for Windows program. 

 

IV. Discussion  

 

Sea pandanus (Pandanus tectorius Park.) is a living plant whose humans use all parts. 

This plant has bright prospects to be developed in the future. Ecological benefits as abrasion 

resistance, wind resistance and tsunami mitigation. Household craft materials such as mats, 

baskets and so on. Sea pandanus can also be planted in the office yard for aesthetics. The 

presence of secondary metabolites in pandan fruit and leaves can be used as an ingredient for 

treatment, even the leaves can be used in the fiber industry. Propagation of this plant can be 

done through seeds and cuttings. Cultivation techniques for sea pandanus have been carried 

out to determine the effect of polybag size and growth media on germination. The success of 

germination is one of the determinants of plant cultivation success. Sea pandan seeds are 

recalcitrant seeds, seeds that are difficult to germinate. For this reason, it is necessary to 

conduct research related to the acceleration of germination. 

Soaking fruit/seeds that have partially removed the mesocarp for 1 to 5 days grow 

shoots from day 37 to day 41. Fruits/seeds soaked for five days, four days, three days, two 

days, and one day grew to form shoots in a row starting on the 37th, 38th, 39th, 40th and 41st 

days. The emergence of shoots from fruits/seeds soaked for 1-5 days did not show a 

significant difference. In other words, one day of immersion was not different from 2,3,4 and 

5 days of immersion in growing shoots (seeds). 

The immersion time gave the same response pattern on the 39th and 177th days of 

observation. The 177th day gave more growth than the 39th day (Figure 3). Overall, there was 

no difference between the immersion time treatments. 

 

 
Figure 3. Total Number of Seeds Growing Based on Soaking Time and Days 

 

Based on Figure 3 above, it can be seen that the number of seeds in the 1-day soaking 

treatment on the 39th day was 11, which was the highest number, while the least amounted to 
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2 in the 3-day soaking treatment. The highest number of seeds on the 177th day, as many as 

25, was found in the three and 4-day immersion treatments. The least number of seeds on the 

177th day was 14 seeds in the 2-day soaking treatment. 

The proportion of seed growth on the 39th day based on the treatment duration of 

soaking sea pandan fruit/seeds can be seen in Figure 4, and the proportion of seed growth on 

the 177th day can be seen in Figure 5. 

 

 
Figure 4. Proportion of Number of Seeds Growing Day 39 

 

 
Figure 5. Proportion of Number of Seeds Growing Day 177 

 

The height and length of the 2-month-old seed roots obtained in this study are shown in 

the following table. Seed height ranged from 30.0-42.3cm, and root length ranged from 35.6-

46.3cm. The shoot and root ratio of this study ranged from 0.7 to 1.05. 

 

Table 1. Root Length and Seed Height of Sea Pandan Age 2 Months 

 

Root Length (cm) Seed Height (cm) 

Treatment Average sd Average sd 

R1 41.7 10.1 38.8 6.3 

R2 46.3 12.8 42.3 6.6 

R3 40.1 8.8 30.0 4.1 

R4 35.6 12.8 37.6 6.4 

R5 44.2 11.3 42.6 3.8 

Total 41.5 11.4 38.0 7.1 
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Figure 6. Boxplot of Sea Pandan Seed Height 

 

The analysis results showed no difference in root length between soaking days, but there 

was a difference in plant height. The results of the analysis of mean differences after ANOVA 

with Tukey's test showed that the level of immersion treatment for three days gave shorter 

plants than all other treatment levels. In Figure 7 below, it can be seen that the variable length 

of the root shows a considerable variation in the data. 

 

 
Figure 7. Boxplot of Sea Pandan Seed Root Length 

 

The treatment of removing some of the fruit mesocarps can accelerate the occurrence of 

imbibition so that the embryos contained in the seeds grow faster. Naturally, the seeds will 

start to germinate after two months of planting (Thomson et al., 2006), but in this study, shoot 
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growth appeared on the 37th day for five days of immersion, 38th day of 4 days of immersion 

and 41st-day one-day immersion. The research results by Rahayu et al., 2015 sprouted on the 

44th day. This research is even faster, 3-7 days. Treatment of 5 days, 4, 3, 2 and 1 day 

immersion did not differ on the emergence of shoots for the first time. The Mesocarp removal 

technique can speed up germination time even though soaking time does not have to be five 

days, just one day. 

In this study, the root length and height of the two-month-old seeds were higher than 

those obtained by Hani and Dendang, 2008. Seed quality and growth medium could affect the 

fertility of sprouts. In Hani and With's 2008 study, the growth medium was a mixture of sand 

and soil, while this study used plant media obtained from compost. 

The difference in the immersion treatment did not show a difference with the length of 

the root of the seed, while for the height of the seed, the three-day immersion treatment had 

the smallest value. Thus, one day of immersion can replace 2, 3, 4 and 5 days of immersion. 

Soaking for one day by removing a small portion of the fruit mesocarp can be done to obtain 

seeds ready to be planted in the field. 

 

V. Conclusion 
 

After undergoing this research, conclusions can be drawn that are relevant to the results 

and analysis in the previous chapters. The conclusions are as follows: 

1. Removing some of the fruit mesocarps accelerates the growth of sprouts. The treatment 

of removing some of the fruit mesocarps can accelerate the occurrence of imbibition so 

that the embryos contained in the seeds grow faster. 

2. The immersion time does not affect the early growth of sprouts. Treatment of 5 days, 4, 

3, 2 and 1 day immersion did not differ on the emergence of shoots for the first time. 

This condition means the Mesocarp removal technique can speed up germination time; 

even soaking time does not have to be five days, just one day. 

3. Soaking time did not affect the value of root length and height of two-month-old seeds. 

The difference in the immersion treatment did not show a difference with the length of 

the root of the seed, while for the height of the seed, the three-day immersion treatment 

had the smallest value. Thus, one day of immersion can replace 2, 3, 4 and 5 days of 

immersion. Soaking for one day by removing a small portion of the fruit mesocarp can 

be done to obtain seeds ready to be planted in the field. 

 

References 
 

Adkar, P. P., & Bhaskar, V. H. (2014). Pandanus odoratissimus (Kewda): A review on 

ethnopharmacology, phytochemistry, and nutritional aspects. In Advances in 

Pharmacological Sciences (pp. 1–19). https://doi.org/10.1155/2014/120895 

Andriani, Y., Pangestika, I., Oksal, E., Mohamad, H., Amir, H., Muhammad, T. S. T., & 

Wahid, M. E. A. (2019). Anti-atherosclerosis potency of Pandanus tectorius fruit rich by 

trangeretin and ethyl trans-caffeate, and their cytotoxicity against HepG2 cell line. IOP 

Conference Series: Materials Science and Engineering, 1–7. 

https://doi.org/10.1088/1757-899X/509/1/012155 

Andriani, Y., Ramli, N. M., Syamsumir, D. F., Kassim, M. N. I., Jaafar, J., Aziz, N. A., 

Marlina, L., Musa, N. S., & Mohamad, H. (2019). Phytochemical analysis, antioxidant, 

antibacterial and cytotoxicity properties of keys and cores part of Pandanus tectorius 

fruits. Arabian Journal of Chemistry, 12, 3555–3564. 

https://doi.org/10.1016/j.arabjc.2015.11.003 



 

190 

Ashish, S. S., Vidyasagaran, K., Kumar, V., & Ajeesh, R. (2015). Evaluation of leaf biomass 

production and fibre properties of Pandanus tectorius in the coastal plains of Thrissur 

District, Kerala, India. Indian Journal of Tropical Biodiversity, 23(1), 69–73. 

Backer, C. A., & Brink, R. C. B. van den. (1966). Flora of JavaFlora of Java (Spermatophytes 

Only). Taxon. https://doi.org/10.2307/1216480 

Burri, J., Graf, M., Lambelet, P., & Löliger, J. (1989). Vanillin: more than a flavouring 

agent—a potent antioxidant. Journal of the Science of Food and Agriculture. 

https://doi.org/10.1002/jsfa.2740480107 

Gallaher, T. (2014). The past and future of hala (Pandanus tectorius) in Hawai‘i. In ’Ike Ulana 

Lau Hala: The Vitality and Vibrancy of Lau Hala Weaving Traditions in Hawai’i (pp. 

1–18). https://doi.org/10.21313/hawaii/9780824840938.003.0008 

Gong, S., Yang, Z., & J, C. (2006). Inhibition of tyrosinase activity by vaniliin. Journal of 

South China University of Technology. 

Gurmeet, S., & Amrita, P. (2015). Unique pandanus -flavour, food and medicine. Journal of 

Pharmacognosy and Phytochemistry JPP, 5(3), 08–14. 

Hani, A., & Dendang, B. (2008). Teknik pembibitan pandan Pandanus tectorius Parkinson ex 

Z. Balai, V(3), 255–260. 

Heyne, K. (1987). Tumbuhan berguna Indonesia, jil. 3, terjemahan Badan Litbang Kehutanan 

Jakarta. In Yayasan Sarana Warna Jaya, Jakarta. 

Hoa, N. T., Dien, P. H., & Quang, D. N. (2014). Cytotoxic steroids from the stem barks of 

Pandanus tectorius. Research Journal of Phytochemistry, 8(2), 52–56. 

https://doi.org/10.3923/rjphyto.2014.52.56 

Holle, M. J. ., Farkhah, Y., Arfriana, F. R., & Nuriliani, A. (2013). Cytotoxic activity and 

apoptotic induction of leaves and fruit extract of screw pine (Pandanus tectorius) to 

T47D cell line. The 1st Annual International Scholars Conference in Taiwan., April, 

580–586. 

Khoo, B. Y., Chua, S. L., & Balaram, P. (2010). Apoptotic effects of chrysin in human cancer 

cell lines. International Journal of Molecular Sciences, 11, 2188–2199. 

https://doi.org/10.3390/ijms11052188 

Lee, S. H., Park, Y. B., Bae, K. H., Bok, S. H., Kwon, Y. K., Lee, E. S., & Choi, M. S. 

(1999). Cholesterol-lowering activity of naringenin via inhibition of 8-hydroxy-3-

methylglutaryl coenzyme a reductase and acyl coenzyme A:cholesterol acyltransferase 

in rats. Annals of Nutrition and Metabolism, 43(3), 173–180. 

https://doi.org/10.1159/000012783 

Liu, H., Zhang, X., Wu, C., Wu, H., Guo, P., & Xu, X. (2013). Anti-hyperlipidemic 

caffeoylquinic acids from the fruits of Pandanus tectorius soland. Journal of Applied 

Pharmaceutical Science, 3(08), 016–019. https://doi.org/10.7324/JAPS.2013.3803 

Nahmias, Y., Goldwasser, J., Casali, M., Van Poll, D., Wakita, T., Chung, R. T., & Yarmush, 

M. L. (2008). Apolipoprotein B-dependent hepatitis C virus secretion is inhibited by the 

grapefruit flavonoid naringenin. Hepatology, 47(5), 1437–1445. 

https://doi.org/10.1002/hep.2219 

Rahayu, M., Sunarti, S., & Keim, A. R. Y. P. (2008). Kajian etnobotani pandan samak 

(Pandanus odoratissimus L . f .): pemanfaatan dan peranannya dalam usaha menunjang 

penghasilan keluarga di Ujung Kulon , Banten. Biodiversitas, 9(4), 310–314. 

Rahayu, S., Sinaga, E., & Noverita. (2015). Kajian Pandanus tectorius dalam upaya mitigasi 

tsunami dan pemanfaatannya sebagai tumbuhan obat dan bahan kerajinan anyama. 

Laporan Akhir Penelitian Strategis Nasional, 114. 

Rahayu, S. E., & Handayani, S. (2008). Keanekaragaman morfologi dan anatomi Pandanus 

(Pandanaceae) di Jawa Barat. VIS VITALIS, 01(2), 29–44. 

Sarungallo, Z. L., Susanti, C. M. E., Sinaga, N. I., Irbayanti, D. N., & Latumahina, R. M. M. 

(2018). Kandungan gizi buah pandan laut (Pandanus tectorius Park.) pada tiga tingkat 



  
 

191 

kematangan. Jurnal Aplikasi Teknologi Pangan, 7(1), 21–26. 

https://doi.org/10.17728/jatp.2577 

Sabrina, A., Siregar, I., & Sosrohadi, S. (2021). Lingual Dominance and Symbolic Power in 

the Discourse of Using the PeduliLindungi Application as a Digital Payment Tool. 

International Journal of Linguistics Studies, 1(2), 52–59. 

https://doi.org/10.32996/ijls.2021.1.2.8 

Salsabila, Siregar, I., & Sosrohadi, S. (2021). Analysis of Code Mixing in Jerome Polin 

Youtube Content “Nihongo Mantappu”. International Journal of Linguistics, Literature 

and Translation, 4(12), 01–08. https://doi.org/10.32996/ijllt.2021.4.12.1 

Siregar, Iskandarsyah. (2016). Eksposisi General Psikolinguistik. Jakarta: LPU Unas 

Siregar, I., Rahmadiyah, F., & Siregar, A. F. Q. (2021). Therapeutic Communication 

Strategies in Nursing Process of Angry, Anxious, and Fearful Schizophrenic Patients. 

British Journal of Nursing Studies, 1(1), 13–19. 

https://doi.org/10.32996/bjns.2021.1.1.3 

Siregar, I., Rahmadiyah, F., & Siregar, A. F. Q. (2021). Auditorium Model Assessment with 

Corrected Acoustic Function. British Journal of Physics Studies, 1(1), 01–06. Retrieved 

from https://al-kindipublisher.com/index.php/bjps/article/view/2610 

Siregar, I. & Siregar, R. (2021). The Relevances between Poda Na Lima Philosophy with 

Islamic Perspective. Budapest International Research and Critics Institute (BIRCI-

Journal): Humanities and Social Sciences. https://doi.org/10.33258/birci.v4i4.3240 

Siregar, I. & Salsabila. (2021). Acts of Illocutionary Speech by Ganjar Pranowo in the "One 

Hour Closer" Talkshow. International Journal of Arts and Humanities Studies, 1(1), 95–

100. https://doi.org/10.32996/ijahs.2021.1.1.14  

Siregar, I. & Sabrina, A. (2021). Representation of Religious Values in Gurindam Twelve and 

Their Relevances with Modern Era. International Journal of Cultural and Religious 

Studies, 1(1), 50–57. https://doi.org/10.32996/ijcrs.2021.1.1.7  

Siregar, I. (2021). Verbal Communication of Schizophrenic Patients Due to Neurotransmitter 

Distortion. QALAMUNA: Jurnal Pendidikan, Sosial, Dan Agama, 13(2), 543-556. 

Siregar, I. (2020). Exploration and Implementation of the Cultural System as a Solution to 

National and State Problems. http://repository.unas.ac.id/id/eprint/811 

Siregar, I. (2021). Analysis of Betawi Language Interference on the Morphology of 

Adolescent Speech in Jakarta. Journal of Humanities and Social Sciences Studies, 3(8), 

54-60. http://doi.org/10.32996/jhsss.2021.3.8.7 

Siregar, I. (2020). Geografi Leksikon Betawi. Jakarta: LPU Unas 

Siregar, I. (2021). Epistemological Challenges Against Sociolinguistics. International Journal 

of Linguistics Studies, 1(2), 37–42. https://doi.org/10.32996/ijls.2021.1.2.6 

Siregar, I. (2021). The Existence of Culture in its Relevance to the Dynamics of 

Globalization: Bahasa Indonesia Case Study. International Journal of Cultural and 

Religious Studies, 1(1), 33–38. Retrieved from https://www.al-

kindipublisher.com/index.php/ijcrs/article/view/2285 

Siregar, I., Rahmadiyah, F., & Siregar, A. F. Q. (2021). Linguistic Intervention in Making 

Fiscal and Monetary Policy. International Journal of Arts and Humanities Studies, 1(1), 

50–56. https://doi.org/10.32996/ijahs.2021.1.1.8 

Siregar, I., (2021). Research Methodology. Jakarta: Uwais Inspirasi Indonesia 

Siregar, I., Rahmadiyah, F., & Siregar, A. F. Q. (2021). The Impact of Multisensory 

Stimulation of Biological Organs in Dysarthria Patients as Articulation Skills 

Rehabilitation. British Journal of Nursing Studies, 1(1), 20–29. 

https://doi.org/10.32996/bjns.2021.1.1.3z 

Siregar, I., & Zulkarnain. (2021). CSR-Based Corporate Environmental Policy 

Implementation. British Journal of Environmental Studies, 1(1), 51–57. Retrieved 



 

192 

Siregar, I. (2022). Cyber Library Auditorium Acoustic Evaluation in Acoustic Phonetic 

Perspective. Budapest International Research and Critics Institute (BIRCI-Journal): 

Humanities and Social Sciences. https://doi.org/10.33258/birci.v5i1.4234 

Siregar, I. (2022). Islamic Values in Palang Pintu Procession in Semiotic Perspective. 

Budapest International Research and Critics Institute (BIRCI-Journal): Humanities and 

Social Sciences. https://doi.org/10.33258/birci.v5i1.4239 

Siregar, I. (2022). Criticism of Philosophical Approaches to Sociolinguistics. Budapest 

International Research and Critics Institute (BIRCI-Journal): Humanities and Social 

Sciences. https://doi.org/10.33258/birci.v5i1.4233 

Siregar, I. (2022). The Effectiveness of Linguistics in Studying Fiscal and Monetary Policy 

Issues. Budapest International Research and Critics Institute (BIRCI-Journal): 

Humanities and Social Sciences. https://doi.org/10.33258/birci.v5i1.4235 

Siregar, I. (2022). The Effectiveness of Multisensory Stimulation Therapy in People with 

Specific Language Disorder. Budapest International Research and Critics Institute 

(BIRCI-Journal): Humanities and Social Sciences.  

https://doi.org/10.33258/birci.v5i1.4238 

Siregar, I. (2022). Semiotics Analysis in The Betawi Traditional Wedding "Palang Pintu": 

The Study of Semiotics Roland Barthes. International Journal of Linguistics Studies, 

2(1), 01–07. https://doi.org/10.32996/ijls.2022.2.1.1 

Siregar, I., & Zulkarnain. (2022). The Relationship between Conflict and Social Change in the 

Perspective of Expert Theory: A Literature Review. International Journal of Arts and 

Humanities Studies, 2(1), 09–16. https://doi.org/10.32996/bjahs.2022.2.1.2 

Siregar, I. (2022). Implications of Learning Methods Based on Multisensory Stimulation 

Therapy in Patients with Transcortical Aphasia. I T A L I E N I S C H, 12(1), 809–818. 

https://doi.org/10.1115/italienisch.v12i1.252 

Siregar, I. (2022). Papuan Tabla Language Preservation Strategy. LingLit Journal Scientific 

Journal for Linguistics and Literature, 3(1), 1-12. 

https://doi.org/10.33258/linglit.v3i1.620 

Siregar, I. (2022). Language Response as a Cultural Element to Globalization. Lakhomi 

Journal Scientific Journal of Culture, 3(1), 8-18. 

https://doi.org/10.33258/lakhomi.v3i1.619 

Siregar, I. (2022). Semiotic Touch in Interpreting Poetry. Britain International of Linguistics, 

Arts, and Education (BIoLAE-Journal), 4(1), 19-27.  

https://doi.org/10.33258/biolae.v4i1.618 

Siregar, I., & Yahaya, S. R. (2022). Semiotic Exploration of Roti Buaya as a Cultural 

Ornament. British Journal of Applied Linguistics, 2(1), 06–13. 

https://doi.org/10.32996/bjal.2022.2.1.2 

Siregar, I. (2022). Effective and Efficient Treatment of Regional Language Preservation 

Strategies in the Nusantara. Journal of Humanities and Social Sciences Studies, 4(2), 

16–22. https://doi.org/10.32996/jhsss.2022.4.2.3 

Susiarti, S., & Rahayu, M. (2010). Kajian etnobotani pandan samak (Pandanus tectorius Sol.) 

di kabupaten Tasikmalaya, Jawa Barat. Berita Biologi, 10(1), 113–121. 

Thomson, L. A. J., Englberger, L., Guarino, L., Thaman, R. R., & Elevitch, C. R. (2006). 

Pandanus tectorius (Pandanus) Pandanaceae (screwpine family). In Species Profiles for 

Pacific Island Agroforestry www.traditionaltree.org (Issue April ver 1.1, pp. 1–29). 

Xiaopo Zhang; Peng Guo; Guangli Sun; Shilin Chen; Meihua Yang; Naiguang Fu; Haifeng 

Wu and Xudong Xu. (2012). Phenolic compounds and flavonoids from the fruits of 

Pandanus tectorius Soland. Journal of Medicinal Plants Research, 6(13), 2622–2626. 

https://doi.org/10.5897/jmpr11.1424. 


