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ABSTRACT 

 
Fedtugrow® is a complete feed containing depolarized katuk (Sauropus androgynous) leaves and is beneficial for 

enhancing the productivity of both dairy and beef cattle. Depolarization technology in katuk leaves involves the removal 
of polar compounds from the leaf to eliminate the potential side effects resulting from katuk consumption, such as 
bronchiolitis obliterans and inhibition of calcium absorption. This technology could eliminate side effects without 
compromising the efficacy of katuk leaves in increasing milk production and body weight gain. This study aimed to 
evaluate the efficacy of Fedtugrow® in promoting the growth of beef cattle and its impact on the health status of the cattle 
raised on smallholder local farms with distinct characteristics compared to commercial farms. Ten Limousin male cattle 
entering the fattening phase were divided into a control group that consumed standard concentrate and a treatment 
group that consumed Fedtugrow® for three months. Blood was collected at the end of treatment for hematological 
analysis, including erythrocyte and leukocyte profiles. Cows consuming Fedtugrow® showed a significantly higher 
average daily gain and lower stress index than the control. Furthermore, no significant differences were observed in the 
hematological profile, such as total erythrocyte count, hemoglobin level, hematocrit, and total leukocytes. This study 
showed the ability of Fedtugrow® as a growth promoter without negatively affecting the physiological status of beef cattle 
raised on smallholder farms. 
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INRODUCTION 

 
The status of Lampung Province as a national 

livestock center is supported by Central Lampung 
Regency, whose livestock population is close to 50% of 
the total cattle population in Lampung province (Badan 
Pusat Statistik Provinsi Lampung 2023). In addition to 
beef cattle breeding and cultivation companies, in 
general, the beef cattle fattening business in Lampung 
Regency is carried out by the community with a small 

ownership scale (5−10 heads) and is a source of side 

income among the community (Maimunah et al. 2021). 

Smallholder farmers face several limiting factors in 
increasing their business capacity, such as time 
constraints, limited land resources, and limited access to 
technology. An increase in the number of livestock not 
followed by increased livestock resources can lead to a 
decline in livestock health and welfare (Hasan and Baba 
2014). Smallholder farmers face several limiting factors 
in increasing their business capacity, such as time 
constraints, limited land resources, and limited access to 
technology. An increase in the number of livestock that is 
not followed by an increase in livestock resources can 
potentially lead to a decline in livestock health and 
welfare 

Katuk depolarization is a technology developed to 
eliminate polar compounds in katuk leaves that are 
suspected to cause side effects from katuk leaves. Polar 
compounds in katuk leaves have been reported to harm 
the absorption of calcium and phosphorus in lactated 
sheep (Suprayogi 2017) and cause a decrease in 
eggshell thickness (Saragih 2016). At the experimental 
level, the polar compounds of katuk leaves can inhibit cell 
growth and stimulate both necrotic and apoptotic cell 
death (Yu et al. 2007). Katuk depolarization can eliminate 
these side effects without reducing the efficacy of katuk 
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leaves in increasing milk and meat production (Tarigan 
et al. 2023). 

In contrast to the polar compounds that inhibit energy 
metabolism, the nonpolar compounds in katuk leaves are 
anabolic steroids, which are beneficial for increasing 
livestock productivity. These nonpolar compounds 
stimulate the fermentation of rumen microbes in the 
region to produce more Volatile Fatty Acids (VFAs) 
through various metabolic pathways, such as the Krebs 
cycle, increasing rumen protein synthesis, and cross-
feeding bacteria (Suprayogi 2005; Suprayogi 2017). In 
addition to having an impact on energy production, the 
papaverine compound in katuk leaves increases the 
absorption of nutrients in the small intestine because it 
reduces the motility of the digestive tract, increases the 
contact time between nutrients and the intestinal wall 
(Badoni et al. 2012), and increases blood flow on the 
surface of the intestine (Brzozowski et al. 1993). In 
addition to increasing meat production, the leaves are 
also able to improve the quality of meat and dairy 
products by lowering meat fat and cholesterol levels 
(Santoso 2001; Letis et al. 2017), improving the physical 
quality of meat (Ferasyi et al. 2019), and improving the 
taste of milk (Sutomo et al. 2020). Depolarized katuk 
leaves increased milk production by 35.21% without 
negatively impacting cattle (Suprayogi et al. 2013; 
Tarigan et al. 2023). 

To date, no information is available on the 
effectiveness of depolarizing cattle (Fedtugrow®) on the 
productivity and physiological status of beef cattle raised 
on farms. Smallholder farmers have several limitations, 
such as cage conditions and seed quality, which can 
hinder the efficacy of depolarized katuk. This study aimed 
to evaluate the ability of depolarized katuk (Fedtugrow®) 
to increase the body weight and maintain the health 
status of beef cattle raised on smallholder farms through 
hematological analysis. 
 
 

METHODS 
 

Location and Design 
This experiment was carried out in a cage owned by 

a farmer at the Andini Jaya Tiasmojo People's Farmers 
School (SPR), Astomulyo Village, Punggur District, 
Central Lampung Regency, which is located at an 
altitude of 40 m above sea level (masl) for three months 

(September−November 2022). During the study period, 
the average temperature, relative humidity, and 
Temperature-Humidity Index (THI) were 29.15 ± 2.33°C, 
respectively; 86.15 ± 13.31%; and 82.17 ± 2.36, 
respectively. A total of 20 cattle were randomly selected 

with male criteria, aged 18−18 months, Limousin type, 
clinically healthy, entered the fattening phase, had no 
history of foot and mouth disease (FMD), and had been 
vaccinated against FMD. The cows were then divided 
into two groups: the control group that was given control 
concentrate and the treatment group that was given 2% 
depolarized katuk pellets (v/v) or Fedtugrow®. The 
depolarised katuk concentration in the concentrate was 
selected from the optimal dose obtained from previous 
research (Suprayogi et al. 2013; Suprayogi 2017). The 
results of the proximate analysis of the control 
concentrate and Fedtugrow® are presented in Table 1. 
There was no difference in nutritional value between the 
control concentrate and Fedtugrow®. Compared with the 
concentrate, the forage feed was a mixture of pineapple 
peel and onggok (fermented tapioca waste) at 4:1. Feed 
was given twice a day, a total of 10% of body weight, and 
met the nutritional adequacy standards of the National 
Research Council (NRC). Drinking water was provided 
ad libitum. 
 
Data Collecting  

The body weight of each cow was measured before 
the study and after 3 months of treatment, while blood 
collection was performed 3 months after treatment. Blood 

Table 1 Average of nutrient composition in the concentrate used in the study 

Nutrients 
Types of concentrates 

Control Fedtugrow® 

Dry materials (%) 86.33 ± 3.62 89.14 ± 1.08 
Ash (%) 7.83 ± 1.95 9.49 ± 1.55 
Crude protein (%) 18.60 ± 1.86 19.14 ± 1.07 
Coarse fiber (%) 19.30 ± 5.41 17.89 ± 2.92 
Crude fat (%) 6.40 ± 2.23 5.20 ± 1.25 
Nitrogen-free extract ingredients (%) 35.86 ± 6.35 37.36 ± 5.70 
Calcium (%) 1.05 ± 0.71 0.99 ± 0.67 
Phosphorus (%) 0.68 ± 0.28 0.48 ± 0.19 
Gross energy (Cal) 3.557.67 ± 468.30 3.750.67 ± 567.41 

 

 

https://creativecommons.org/licenses/by-nc/4.0/


148   JIPI, Vol. 30 (1): 146−152 

 

 
Copyright © 2024 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC BY-SA 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 
 

 

samples were collected in the morning, and as much as 
3 mL of blood was collected from the coccygea vein and 
directly stored in a tube coated with anticoagulant 
ethylenediaminetetraacetic acid (EDTA) for 
hematological analysis, which included the number of red 
blood cells (erythrocytes), hematocrit (packed cell 
volume/PCV), hemoglobin (Hb), number of white blood 
cells (leukocytes), and leukocyte differential (neutrophils, 
lymphocytes, eosinophils, basophils, and monocytes) at 
the Lampung Veterinary Center, Directorate General of 
Livestock and Animal Health, Ministry of Agriculture. The 
numbers of erythrocytes and leukocytes were calculated 
using the hemocytometer method, hemoglobin was 
calculated using the Ahli method, and hematocrit was 
calculated using the microcapillary method (Ghai 2012). 

 
Data Analysis 

Data on the production performance of beef cattle 
(body weight, body weight gain, and daily body weight 
gain) and hematological analysis (number of 
erythrocytes, hematocrit, hemoglobin, number of 
leukocytes, and stress index) in the control and treatment 
groups were analyzed by unpaired T test using 
GraphPad Prism version 8.0 (Motulsky 2007).  

 
 

RESULTS AND DISCUSSION 
 
Weight Gain 

The administration of Fedtugrow® during the fattening 
period was proven to be able to increase (p<0.05) 
significantly the bovine body weight gain (Figure 1b) and 
the daily body weight gain of the cows (Figure 1c) 
compared to the control that was not given Fedtugrow®. 
This effect on body weight gain is possible because of 
the response of non-polarizing compounds to 
depolarization in the concentrate. Previous studies have 
reported that the non-polar fraction in katuk leaves, which 

is rich in anabolic steroid compounds, significantly 
increased the body weight of rats (Suprayogi et al. 2015) 
and rams (Suprayogi 2016). The non-polar compound 
androstane-17-one,3-ethyl-3-hydroxy-5 alpha found in 
the leaves (Suprayogi et al. 2001) is a precursor of 
steroid hormones such as progesterone, testosterone, 
estradiol, and glucocorticoids (Hashem et al. 2021), 
which signals the release of growth hormone from the 
posterior pituitary gland (Handayani et al. 2022). The 
administration of the leaf flour increased testosterone 
levels in male goats (Ferasyi et al. 2015). In addition to 
affecting the reproductive system, testosterone exerts a 
direct anabolic effect by increasing muscle protein 
synthesis. Testosterone has an indirect anabolic effect 
through increased secretion of IGF-1 (Insulin-like growth 
factor-1), which stimulates bone and muscle growth, as 
well as growth hormones and insulin, which trigger the 
transport of amino acids into cells (Skoupá et al. 2022). 

 
Red Blood Cell Profile (Erythrocytes) 

Erythrocyte profile showed that Fedtugrow® 
consumption did not affect the erythrocyte count (Figure 
2a), hematocrit (Figure 2b), or hemoglobin levels (Figure 
2c). It indicates that the active compounds in Fedtugrow® 
do not affect erythrocytes (erythropoiesis) production in 
the bone marrow or the presence (life-span) of 
erythrocytes in blood vessels. 

Different results were obtained when katuk leaves 
were used. An increase in the number of erythrocytes, 
hemoglobin levels, and hematocrit was observed in 
rabbits (Akbar et al. 2013; Satiyana et al. 2021), rats 
(Suparmi et al. 2016), and buffaloes (Roza et al. 2015) 
fed katuk leaf flour in the feed. This difference is most 
likely due to polar compounds in the leaves. Polar 
extracts of katuk leaves have higher protection against 
erythrocytes than non-polar extracts because they have 
higher inhibition of hemolysis, oxidation of hemoglobin, 
and peroxidation of fats (Purba and Paengkoum 2022). 

 
Figure 1 (a) Body weight before and at the end of the fattening period, (b) body weight gain during the fattening process, and (c) 

daily body weight gain during the fattening process in cows consuming Fedtugrow® Symbol* showed a significant 
difference at the 5% level (p<0.05). 
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Beef cattle have a high number of erythrocytes to 
compensate for their high metabolic rate, especially 
during the fattening phase (Richardson et al. 1996). 
Although there has been no report of a positive 
correlation between erythrocyte profile and bovine body 
weight growth, erythrocyte deficiency (anemia) can result 
in weight gain loss and death during prolonged severe 
anemia (Casanova et al. 2018). Cellular metabolism is 
greatly affected by erythrocytes because 98.5% of 
oxygen is bound by hemoglobin (Foote et al. 2016). 
Erythrocyte deficiency (anemia) can result in weight gain 
loss and death during prolonged severe anemia 
(Casanova et al. 2018). 

 
White Blood Cell Profile (Leukocytes) 

Fedtugrow® administration during the fattening 
period did not affect the number of leukocytes in the beef 
cattle (Figure 3a). Similar findings have also been 
reported with the addition of katuk leaf flour in buffalo 
(Roza et al. 2015) and rabbit feed (Akbar et al. 2013), as 

well as depolarized katuk in dairy cows (Tarigan et al. 
2022). It shows that no polar or nonpolar compounds in 
katuk leaves interfere with the body's defense response. 
The leukocyte profile provides an overview of the body's 
defense system's ability to protect it from pathogenic 
infections. A decrease in leukocytes weakens the body's 
defense system, making it easier for pathogens to 
multiply. In contrast, an excessively high number of 
leukocytes overactivates the body's defense system, 
which can worsen the body's condition when infected 
with pathogens owing to an excessive inflammatory 
response. 

The fattening process of tropical cattle is highly 
susceptible to heat stress (Carvajal et al. 2021). 
Prolonged heat stress can interfere with livestock 
productivity (growth, milk and meat production, and 
reproduction) and increase susceptibility to infectious 
and noninfectious diseases (Sejian et al. 2018). The 
average temperature, relative humidity, and 
Temperature-Humidity Index (THI) were 29.15 ± 2.33°C, 

 

Figure 2 (a) Erythrocyte count (cells/mm3), (b) hematocrit (%), (c) hemoglobin level (g/dL) of beef cattle after consuming 
Fedtugrow® for three months during the fattening period. The ns symbol shows no significant difference at the 5% level 
(p<0.05). 

 

 
Figure 3 (a) Number of leukocytes (cells/mm3); (b) number of neutrophils, lymphocytes, and monocytes (cells/mm3); (c) stress 

index (neutrophil: lymphocyte ratio) of beef cattle after consuming Fedtugrow for 3 months during the fattening period. 
The symbol * indicates a significant difference at the 5% level (p<0.05), ns: insignificant. 
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respectively; 86.15 ± 13.31%; and 82.17 ± 2.36, 
respectively, indicating a moderate environmental stress 
index. 

Fedtugrow® administration significantly increased 
(P<0.05) the number of lymphocytes (Figure 3b); thus, it 
significantly (p<0.05) decreased the value of the stress 
index or neutrophil-to-lymphocyte ratio (Figure 3c) 
compared to the control that was not administered 
Fedtugrow®. The decrease in the stress index 
(neutrophil: lymphocyte ratio) is most likely related to the 
content of antioxidants, such as polyphenols and 
flavonoids, found in katuk leaves (Zhang et al. 2020). 
Antioxidants with polar and nonpolar fractions can 
prevent oxidative stress against various free radicals, 
such as 2,2-diphenyl-1-picrylhydrazyl (DPPH), 
superoxide, and nitric oxide (Purba and Paengkoum 
2022). Stress is the body's response to stressors initiated 
by activating the hypothalamic-pituitary-adrenal gland-
adrenal axis, followed by an increase in the secretion of 
glucocorticoid hormones from the adrenal glands. 
Glucocorticoid hormones (cortisol and corticosterone) 
affect innate and adaptive immunity by increasing the 
mobilization of neutrophils into the bloodstream and 
inhibiting lymphocyte migration into the bloodstream. As 
a result, there is an increase in the neutrophil-to-
lymphocyte ratio, which is used as an indicator to assess 
the stress response that describes the amount of 
glucocorticoid hormones in the bloodstream (Davis et al. 
2008). 

 
 

CONCLUSION 

 
Consumption of Fedtugrow® for 3 months during the 

fattening period can significantly increase daily body 
weight gain and decrease the stress index (neutrophil-to-
lymphocyte ratio). In addition, hematological parameters 
(number of erythrocytes, hemoglobin levels, hematocrit, 
and number of leukocytes) were not affected by 
Fedtugrow®. They ensured the safety of Fedtugrow® as 
a concentrated feed that is efficacious for the health of 
beef cattle in smallholder farms. 

 
 

ACKNOWLEDGEMENT  
 

We thank the Ministry of Education, Culture, 
Research, and Technology for funding this research 
through the Kedaireka Matching Fund Program in 2023 
(contract number 18970/IT3). L1/HK.07.00/P/T/2023 with 
the title "Downstreaming Fedtugrow® products as an 
additional nutritious feed for cattle in people's farms in 
Central Lampung Regency: Hyper-Madani Method". 

REFERENCES 
 
Akbar M, Sjofjan O, Minarti S. 2013. Cholesterol, glucose 

and blood cells count of rabbit doe fed katuk 
(Sauropus androgynus L. Merr) leaf meal as 
supplementation. Anim Prod. 15(3): 166–172. 

Badan Pusat Statistik Provinsi Lampung. 2023. Populasi 
ternak sapi di provinsi Lampung tahun 2019–2021. 
https://lampung.bps.go.id/id/statistics-
table/2/Mjc1IzI=/populasi-ternak-sapi-.html. [diakses 
2024 Desember 12].  

Badoni A, Ojha A, Gnanarajan G, Kothiyal P. 2012. 
Review on gastro retentive drug delivery system. The 
Pharma Innovation 1(8): 32–42. 

Brzozowski T, Drozdowicz D, Szlachcic A, Pytko-
Polonczyk J, Majka J, Konturek SJ. 1993. Role of 
nitric oxide and prostaglandins in gastroprotection 
induced by capsaicin and papaverine. Digestion. 
54(1): 24–31. https://doi.org/10.1159/000201007 

Carvajal MA, Alaniz AJ, Gutiérrez-Gómez C, Vergara 
PM, Sejian V, Bozinovic F. 2021. Increasing 
importance of heat stress for cattle farming under 
future global climate scenarios. Science of The Total 
Environment. 801: 149661. 
https://doi.org/10.1016/j.scitotenv.2021.149661 

Casanova VP, Aires AR, Collet SG, Krause A, Moresco 
RN, Bochi G V, Silva AS, Leal MLR. 2018. Iron 
supplementation for lambs experimentally infected by 
Haemonchus contortus: response to anemia and iron 
store in the bone marrow. Pesquisa Veterinária 
Brasileira. 38:1543–1548. 
https://doi.org/10.1590/1678-5150-PVB-5490 

Davis AK, Maney DL, Maerz JC. 2008. The use of 
leukocyte profiles to measure stress in vertebrates: a 
review for ecologists. Functional Ecology. 22(5): 760–
772. https://doi.org/10.1111/j.1365-
2435.2008.01467.x 

Ferasyi TR, Akmal M, Hamdani B, Wahyuni S, 
Pamungkas FA, Nasution S, Barus RA. 2015. 
Potency of combination of palm kernel meal and katuk 
leaf powder to improve the production performance of 
Peranakan Etawa (PE) goat: toward a strategy for 
quality control of meat using “CGE” Concept. 
Procedia Food Science. 3: 389–395. 
https://doi.org/10.1016/j.profoo.2015.01.043 

Ferasyi TR, Sabri M, Abrar M, Hutasoit R, Tarigan A. 
2019. Physical Quality of Longissimus Muscles of 
Kacang Goat After Supplemented with a Combination 
of Palm Kernel Meal and Powdered Katuk Leaf. Di 

https://creativecommons.org/licenses/by-nc/4.0/
https://lampung.bps.go.id/id/statistics-table/2/Mjc1IzI=/populasi-ternak-sapi-.html
https://lampung.bps.go.id/id/statistics-table/2/Mjc1IzI=/populasi-ternak-sapi-.html
https://doi.org/10.1159/000201007
https://doi.org/10.1016/j.scitotenv.2021.149661
https://doi.org/10.1590/1678-5150-PVB-5490
https://doi.org/10.1111/j.1365-2435.2008.01467.x
https://doi.org/10.1111/j.1365-2435.2008.01467.x
https://doi.org/10.1016/j.profoo.2015.01.043


JIPI, Vol. 30 (1): 146−152   151 

 

 
Copyright © 2024 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC BY-SA 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 
 

dalam: IOP Conference Series: Earth and 
Environmental Science. Volume ke-305. IOP 
Publishing. pp 012053. 

Foote AP, Hales KE, Tait Jr RG, Berry ED, Lents CA, 
Wells JE, Lindholm-Perry AK, Freetly HC. 2016. 
Relationship of glucocorticoids and hematological 
measures with feed intake, growth, and efficiency of 
finishing beef cattle. Journal of Animal Science. 94(1): 
275–283. https://doi.org/10.2527/jas.2015-9407 

Ghai CL. 2012. A textbook of Practical Physiology. New 
Delhi (IN): JP Medical Ltd. 

Handayani S, Pratiwi YS, Fatmawati N. 2022. Effect of 
Katuk Leaves (Sauropus androgynus (L.) Merr) on 
Breast Milk Production. Global Medical and Health 
Communication. 4(12): 0–50b. 
https://doi.org/10.29313/gmhc.v10i2.8948 

Hasan S, Baba S. 2014. Model Pengembangan Sapi 
Potong Berbasis Peternakan Rakyat Dalam 
Mendukung Program Swasembada Daging Sapi 
Nasional. Di dalam: Prosiding Seminar Nasional 
Teknologi Agribisnis Peternakan (STAP). 2: 1–7. 

Hashem NM, Morsy AS, Soltan YA, Sallam SM. 2021. 
Potential Benefits of Boswellia sacra resin on 
immunity, metabolic status, udder and uterus health, 
and milk production in transitioning goats. Agriculture. 
11(9): 900. 
https://doi.org/10.3390/agriculture11090900 

Letis ZM, Suprayogi A, Ekastuti DR. 2017. 
Supplementation of various preparations katuk leaves 
in feed causing a decrease of abdominal fat, fat and 
cholesterol levels to carcass of broiler chickens. 
Jurnal Veteriner. 18(3): 461–468. 
https:\\doi.org/10.19087/jveteriner.2017.18.3.461 

Maimunah E, SIrat M, Pratiwi DM. 2021. Efisiensi Alokasi 
Faktor Produksi Usaha Peternak Sapi Potong (Studi 
Kasus Desa Asto Mulyo, Kecamatan Punggur, 
Kabupaten Lampung Tengah). Jurnal Ilmiah 
Peternakan Terpadu. 9(1): 72–84. 
http://dx.doi.org/10.23960/jipt.v9i1.p72-84 

Motulsky HJ. 2007. Prism 5 statistics guide, 2007. 
GraphPad Software. 31(1): 39–42. 

Purba RAP, Paengkoum P. 2022. Exploring the 
phytochemical profiles and antioxidant, antidiabetic, 
and antihemolytic properties of Sauropus androgynus 
dried leaf extracts for ruminant health and production. 
Molecules. 27(23): 8580. 
https://doi.org/10.3390/molecules27238580 

Richardson EC, Herd RM, Arthur PF, Wright J, Xu G, 
Dibley K, Oddy VH. 1996. Possible physiological 

indicators for net feed conversion efficiency in beef 
cattle. Di dalam: Proceedings-Australian Society Of 
Animal Production. Volume ke-21. Australian Society 
of Animal Production. pp 103–106. 

Roza E, Aritonang SN, Sandra A. 2015. The hematology 
of lactating buffalo fed local foliage as feed 
supplement. Journal of Agricultural Science and 
Technology. 5: 839–845. 
https://doi.org/10.17265/2161-6256/2015.10.007 

Santoso U. 2001. Reduction of fat accumulation in broiler 
chickens by Sauropus androgynus (Katuk) leaf meal 
supplementation. Asian-Australasian Journal of 
Animal Science. 14(3): 346–350. 
https://doi.org/10.5713/ajas.2001.346 

Saragih DTR. 2016. The Role of Katuk Leaves in the 
Ration on Egg Production and Quality Laying Hens. 
Jurnal Ilmu dan Teknologi Peternakan. 5(1): 11–16. 
https://doi.org/10.20956/jitp.v5i1.1282 

Satiyana I, Indradji M, Irianti N. 2021. The Effect of Katuk 
Leaf Supplementation in the Ration on the Number of 
Erythrocytes and Hemoglobin Value in Rex Rabbits. 
Bantara Journal of Animal Science. 3(1): 45–51. 
https://doi.org/10.32585/bjas.v3i1.1698 

Sejian V, Bhatta R, Gaughan JB, Dunshea FR, Lacetera 
N. 2018. Adaptation of animals to heat stress. Animal. 
12(s2): s431–s444. 
https://doi.org/10.1017/S1751731118001945 

Skoupá K, Šťastný K, Sládek Z. 2022. Anabolic Steroids 
in Fattening Food-Producing Animals: A Review. 
Animals. 12(16): 2115. 
https://doi.org/10.3390/ani12162115 

Suparmi S, Sampurna S, Anna N, Ednisari AM, Urfani 
GD, Laila I, Saintika HR. 2016. Anti-anemia effect of 
chlorophyll from katuk (Sauropus androgynus) leaves 
on female mice induced sodium nitrite. 
Pharmacognosy Journal. 8(4): 375–379. 
https://doi.org/ 10.5530/pj.2016.4.10 
https:/doi.org/10.5530/pj.2016.4.10 

Suprayogi A. 2016. Peran Ahli Fisiologi Hewan dalam 
Mengatasi Dampak Pemanasan Global dan Upaya 
Perbaikan Kesehatan dan Produksi Ternak. In: Asturi 
D, editor. Strategi Peningkatan Produksi Protein 
Hewani melalui Kajian Bioteknologi Terbarukan dan 
Pendekatan Kesehatan Hewan. Bogor: IPB Pr. pp 
321–366. 

Suprayogi A. 2017. Rahasia Daun Katuk (Katuk in 
Science). Ed ke-1. Bogor: IPB Press. 

Suprayogi A, Kusumorini N, Arita SED. 2015. Fraksi 
heksan daun katuk sebagai obat untuk memperbaiki 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.2527/jas.2015-9407
https://doi.org/10.29313/gmhc.v10i2.8948
https://doi.org/10.3390/agriculture11090900
https://doi.org/10.3390/molecules27238580
https://doi.org/10.20956/jitp.v5i1.1282
https://doi.org/10.32585/bjas.v3i1.1698
https://doi.org/10.1017/S1751731118001945
http://dx.doi.org/10.5530/pj.2016.4.10


152   JIPI, Vol. 30 (1): 146−152 

 

 
Copyright © 2024 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC BY-SA 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 
 

 

produksi susu, penampilan induk dan anak tikus. 
Jurnal Veteriner. 16(1): 88–95. 

Suprayogi A, Latif H, Ruhyana AY. 2013. Peningkatan 
produksi susu sapi perah di peternakan rakyat melalui 
pemberian katuk-IPB3 sebagai aditif pakan. Jurnal 
Ilmu Pertanian Indonesia. 18(3): 140–143. 

Suprayogi A, Ter Meulen U, Ungerer T, Manalu W. 2001. 
Population of secretory cells and synthetic activities in 
mammary gland of lactating sheep after consuming 
Sauropus androgynus (L.) Merr. leaves. Indonesian 
Journal of Tropical Agriculture (IJTA). 10(1): 1–3. 

Sutomo S, Garantjang S, Natsir A, Ako A. 2020. 
Consumption and in vivo digestibility of feed 
supplemented by katuk (Sauropus androgynus) and 
gamal (Gliricidia sepium) leaves in friesian holstein 
cattle. Di dalam: IOP Conference Series: Earth and 
Environmental Science. Vol.473. IOP Publishing. pp 
012119. 

Tarigan R, Atabany A, Satrija F, Muladno M, Hanif N, 
Suprayogi A. 2023. Profil Fisiologis Pasca pemberian 

Katuk Depolarisasi untuk Peningkatan Produktivitas 
Sapi Pedaging. Jurnal Ilmu Pertanian Indonesia. 
28(2): 265–273. doi:10.18343/jipi.28.2.265. 

Tarigan R, Muladno M, Atabany A, Queen Y, Suprayogi 
A. 2022. Haematological Profile of Dairy Cattle Fed 
with A Diet Supplemented with Depolarized Katuk 
Leaf (Sauropus androgynus). In: BIO Web of 
Conferences. Vol. 49. EDP Sciences. pp 01005. 

Yu S-F, Chen T-M, Chen Y-H. 2007. Apoptosis and 
necrosis are involved in the toxicity of Sauropus 
androgynus in an in vitro study. Journal of the 
Formosan Medical Association. 106(7): 537–547. 
https://doi.org/10.1016/S0929-6646(07)60004-7 

Zhang B, Cheng J, Zhang C, Bai Y, Liu W, Li W, Koike K, 
Akihisa T, Feng F, Zhang J. 2020. Sauropus 
androgynus L. Merr.-A phytochemical, 
pharmacological and toxicological review. Journal of 
Ethnopharmacology. 257: 112778. 
https://doi.org/10.1016/j.jep.2020.112778 

 

 
 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1016/S0929-6646(07)60004-7
https://doi.org/10.1016/j.jep.2020.112778

