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Effects of pandan leaves (Pandanus amaryllifolius) bio-extract on
production performance and egg quality of Japanese quail
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ABSTRACT: This research aimed to obtain the effect of pandan (Pandanus amaryllifolius) leaves bio-extract in
drinking water on production performance and egg quality of Japanese quail. Pandan leaves with stalks were
chopped for about 5-8 cm in size. Before soaking in water and molasses in ration 20:30:3 kg and fermented for 20
days. Then they were fed to quail for 4 weeks. One hundred fifty-six birds at the age of 4 months old were allotted
into a completely randomized design. Birds were divided into 4 groups which comprised of 3 replicates per group
(13 birds per replicate). In group 1, the birds received water not supplemented with the bio-extract (control group)
while groups 2, 3 and 4 received drinking water included with the bio-extract at 50, 100 and 150 mU/1 | of water
respectively. Feed intake, water intake, egg count and egg weight were recorded. Fifteen eggs per group were
randomly sampled for egg quality measurement. From the results, pandan leave bio-extract increases egg weight,
yolk height, yolk width, albumin weight, shell weight and shell thickness significantly (P<0.05) in Japanese quail.
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From this study, it could be concluded that pandan leaves bio-extract in drinking water can improve egg production
and the quality of Japanese quail. Nevertheless, the physical, chemical and biological properties of pandan leave
bio-extract should be evaluated for more information.

Keywords: pandan leave; production performance; egg quality; quail
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3. NITIATIZRNINEDR
1lusunsu STAR LieiAT12MAUWUTUTIU (Analysis of variance) MUKNUNTABIRUUNANY T (completely
randomized design: CRD) kagiUTeuifisuauuani19vesdeya Ingld3s Duncan’s new multiple range test (DMRT)

(Duncan, 1995) fsesupudesiu 95%

Nan13ANYN
AUTIANINNTHENALY

maasuiminlumeluiunnsemlsifinadeaussaninnisudnldvasunnsy (P>0.05) (Table 1) nandnldves
unnsgnmANguoglut 82.35-87.30% twiinldeglutag 11.74-12.19 n. Usunahiiiueglutag 59.58-64.35 ua. U3uns
p1vnsiRuegluts 30.31-31.98 n. Shsmsiasuemsidulveglutis 2.94-3.14 wagdnsnsiasuemsdulyniilna
agluae 413.79-459.72 n.

Table 1 Effects of pandan leaves (Pandanus amaryllifolius) bio-extract on egg production performance of Japanese

quail
parameter Levels of pandan leaves bio-extract (mU/l of water) SEM*  P-Value
0 50 100 150
Egg production (%) 82.71 83.07 87.30 82.35 a4.57 0.6849
Egg weight (g/egg) 12.12 12.07 11.74 12.19 278 0.3255
Water intake (mU/bird/day) 61.06 64.35 59.58 63.11 2.78 0.3827
Feed intake (g/bird/day) 30.39 31.51 30.31 31.98 1.18 0.4448
Feed conversion ratio; FCR 3.00 3.10 2.94 3.14 0.12 0.3999
Feed per dozen egg; FDE (g) 438.38 449.74 413.79 459.72 17.14  0.1194

"SEM = Standard error of the means

Anun Il
Aunnlyunnsgmlasuimdnlumesansly Table 2 nsasuumdnluweluinfuunnsenliinasieuminla
was Lasidudlunas avdilauns dminlen Wesidudlins wWesiduddenly uazadvedda udlinasetminlunes

N o

Anuadlanas Anunsliuns dminleeny dminiddenly waganuvuidienly sgeiitedfynieada (P<0.05)
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Table 2 Effects of pandan leaves (Pandanus amaryllifolius) bio-extract on egg quality of Japanese Quail

parameter Levels of pandan leaves bio-extract (ml/\ of water) SEM**  P-Value
0 50 100 150

Egg Weight (g/egg) 11.04° 11.77° 11.62° 12.02° 0.29 0.0098
Yolk weight (g) 3.53 3.88 3.64 3.76 0.13 0.0553
Yolk height (mm) 10.54° 12.22° 11.74° 12.01° 0.34 0.0000
Yolk width (mm) 23.48° 25.60° 25.77° 25.83° 0.81 0.0131
Yolk percentage (%) 31.97 32.92 31.26 31.36 0.80 0.1585
Yolk index 0.460 0.481 0.455 0.466 0.02 0.7298
Albumin weight (g) 6.05" 6.37%° 6.39% 6.65° 0.20 0.0357
Albumin width (mm) 39.09 38.93 41.70 42.27 1.61 0.0860
Albumin percentage (%) 54.88 54.06 54.97 55.26 0.85 0.5395
Shell weight (g) 1.46° 1.53%® 1.60° 1.60° 0.05 0.0255
Shell thickness (mm) 0.225° 0.264° 0.269° 0.284° 0.02 0.0026
Shell percentage (%) 13.16 13.02 13.76 13.38 0.39 0.2577
Yolk color

L* 57.05 57.05 56.86 55.89 0.71 0.3086

a¥* 13.69 13.80 14.20 14.76 0.68 0.3972

b* 57.40 58.26 57.08 58.85 1.37 0.5602

25 Values with different superscripts differ significantly (P<0.05).

"SEM = Standard error of the means
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Table 3 Effects of Pandanus amaryllifolius Roxb on egg production and quality from previous study

[tem e 1 2 3 4 5 6 7 8 9
Used form fluid flour fresh fresh flour flour flour fresh flour flour
Type of bird quail quail quail quail quail hen hen hen hen hen
Egg weight + +

Ege production + +

Feed intake -

FCR + + +

FDE -

Yolk height +

Yolk weight +

Yolk width +

Albumin weight +

Shell thickness + +

Shell weight + -

Yolk color + + + + +

™ Results in this study
"yaed uazAmy (2565) % 69251 (2555) > 15U1u (2555) * Tongdonkham et al. (2021) > @uudy wagame (2556)

® 13501 uagAy (2561) " Sa-nguanphan (2010) * Leke et al. (2022) * Pilat et al. (2021)

faussanmnssdauazamalsvesunnssiinauannsldsuimnlumeoraiaainaisoonguinedanm
wam‘uﬁmﬁﬁagﬂﬂuma Wiy wnuilu 91lUdu dantasen Watliusws waglndfuea (Aini and Mardiyaningsih, 2016)
welsfiuond uagimiiud (Lee et al, 2004) finaslsilad uaziudualsfiu (33091 uavanz, 2564) arsariursiadu
Yhifumeuseime 1wy warlauesd wavlwaiiuea (Adhamatika et al, 2021) waneyiaduansdnuouyadasey (Dewi et al,
2019) @1sUsznovilueaauisaduaiseyyadaszlafuaziduaisdiugadnnelsaege Salmonella typhimurium,
Escherichia coli, Staphylococcus aureus wag Staphylococcus epidermidis (Radwan et al., 2008) denAdeiunuited
WUQ ugéﬂmj’ﬂiu LAEAINTTOE U 8‘30 L‘ﬁya Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa e
Enterococcus faecalis (Uhila wagaale, 2548) e?wu%uﬁwﬂwamzmaﬁdwﬂizéjumiv‘hmumaaLauisuﬁsjawasﬂﬁmauaum
v83 AN (Brenes uaz Roura, 2010) Fadunansessuumanuomsiaznisihansomnsiulduselovd (Windisch et
al., 2008; Suresh et al,, 2018) a13FupyyadaTEIIBINWIAVAINVRIENT angURinisalvedlsa wavdisann1sldeujTiuy
Tudednd lnensdaaSuaguainlaeTiunagiasuasnessuugiauiu asmueyyadaTsdIganmNRBNIseRUIadN (Rossi
and Dell’Anno, 2024) uaﬂmnﬁﬁaTﬂ‘W‘UdﬂULmaqﬂ‘L%’Lﬂuagu"st%ﬂmImiﬁﬁaEJ (Ningrum and Schreiner, 2014) @43y
ihnifndenlvuasamumunvesudenlafiiutu Abdel-Wareth and Lohakare (2014) §sauufguinansiuitonuadiSe
wazansiueyyadasziteglulumeenariliievnlsdanmindondidtu (vu anuilasaunaadon) WWuldldmedly
ansnasaudonlaldfituiwilfarumiuasdminugonldvesunssmitldsudmiinluwedageniinguaiugs

wenanaseangnsnTinnlulumeunds ludmdneraigdunsdmdulsslevdseniafueimsvesunls watilesain



KHON KAEN AGRICULTURE JOURNAL 52 (4): 647-658 (2024)./doi:10.14456/kaj.2024.46. 655

nsfnuadadldld@nwgaantinanenm maed uazmsdanmvesimindsldannsoeduienammaaedldaghs
daLau

dsusumuniswamiminlumelunissounisudnUiinn 30 nn. Uszana 30 a.) Tassuuanduyuiuulsuas
duyuasl wuih dndnlumeddunuaiowitu 0.019 viwas. (19 viv/a) eduaUiinamsiuldvenimdnlumean
Table 1 WUt unnssvnguitldsutmsindisedu 50, 100 uay 150 ua./Ah 1 8. TUSinmunsiuldvesimiinlumewinfy

3.06, 5.42 way 8.23 Ua./f/ U ﬁmﬁuﬁunuwhﬁu 0.06, 0.10, wag 0.15 UIn/63/3U AUAIGY

ayluazdaiauauue

uwdnlumedaussanmyilvidminlanses anuasliuas dwidnlyind dwdndenly wazanuvuiudentad

oy
Ioa = '

Aiindy nanlannsiasuhuintusgluhauunnsemeisuulsmuniwldvesunnsem sgdlsini Asiimsfinwida
anetastunalniilinasionuninly wagseauiminzauven1siluly lunisfnwiaswelunisinnuaudinianeanin

wll wazTanmvenihninlumeieludeyamududmsuusenounmsinyisely

nsayy1ndeludnd

nsneaesillasuengalddniiionunaineirans auenaiseynyIaaui (approval number) AG014/2024

LaN&E1581984

nawssh Usenndn, 59190 3ndns, numssn ynsled wasnsming egunua. 2562. nansiasiiwsindanmainitmeane
Iﬁ]iLLasQﬂiéﬂuﬁaﬂizﬁw%mwmimémLLaxamnWW%ﬁﬂﬂJ@ﬂidLﬁa. NIATUAUNEAT. 47(a0UTIAY1): 813-818.

Hsuu. 2555, nssuluwmevenluemslnluwazunnsen. unastoya: http:/eto.ku.ac.th/neweto/e-
book/animal/animal001.pdf. fule 1 §uanau 2566.

it aunia, afng lamnaded uazesiy inydu. 2558, AuaNTANIINEIMLATaNVeNsEmeYaslumE ey
(Pandanus amaryllifolius Roxb.) e, nsansInenmaniinuns. 46@TUTiLew3): 145-148,

thifa 2edan, gnnsel qniaatan, assdde Snyw, usiind SeTangy, WIWTIN QUVTEIIU WAEMREUY WA, 2508,
nsAnwguisveniminTanwlumsiudimasiyivlnenaumid. nsansivnsmineduguasvsil,
7(1):115-134.

UADS LERuN, TINABEY isBauay uaryIweuTIew wned. 2563, navesnslitminaylnslneseaussnninnissEnuay
auunmldunnsgmdiu. nsansinerrmaniuasvalulad use. 5(2):78-84,

YABS UzAUN, 130 NUALBDY, AITIUT VIDINBUAN, INAITTRL Yayni, dunasedu whgdun, Yeulingeils ong uasviam

'
a

vedndin. 2565, naveamsasuayulnsluomisdeaussannnsiEnuazamuawldunn gL, NIas
Wemansuazimalulad usy. 7(2): 81-88.

nwA I5Augna wazlnlym Jayae. 2558. Bvsnavesnisidulungsundluaimsinlusoaussanimnisuanuasanninla.
NIaFInemanswavinalulag. 23(2): 293-305.

TAn9 wdemsena, 90300 WELINTENA warsunSU nedvean. 2564. avesgungiuazanudutulunsaninsenunn
vauilume. Lma'asﬁa;ﬂa: https://research.rmutsb.ac.th/fullpaper/2564/research.rmutsb-2564-
20210513155049171.pdf. Ausile 1 wweu 2567.

aunude unud, Inlva oy uazagal ASyue. 2556. vsnaveansiatulumevennduemisiilidenandnuazAnn1nes

9. 1n5asIeFansinues. 44 (RUURLAYL): 275-278.



ununwms 52 atiufl 4: 647-658 (2567)./doi:10.14456/kaj.2024.46. 656

FITIU NDINBUAN, TUYAS Wi wardad uean. 2561. nsasunseaukazluweluamsinlureaussan nnsHanLay
AN LY. MsaTITeuarduaSIITINTNYAT. 35@UUTLAY2): 538-544.

99231 Jounwn. 2555. navssnisiasuluwevien (Pandanus amarylifolius Roxb.) lusnismeanssanInn1snanveun
nszvndUuazannmle wnaadaya: http://rms.pnu.ac.th/rdbms/fulltext/061117_122150f.pdf. fadle 15
bHYNYU 2567.

Abdel-Wareth, AAA,, and J.D. Lohakare. 2014. Effect of dietary supplementation of peppermint on performance,
egg quality, and serum metabolic profile of Hy-Line Brown hens during the late laying period. Animal Feed
Science and Technology. 197: 114-120.

Adhamatika, A., E.S. Murtini, and W.B. Sunarharum. 2021. The effect of leaf age and drying method on physico-
chemical characteristics of pandan (Pandanus amaryllifolius Roxb.) leaves powder. pp. 1-8. In
International Conference on Green Agro-industry and Bioeconomy, 25 August 2020, Malang, Indonesia.

Ahmed, S., J. Ning, D. Peng, T. Chen, I. Ahmad, A. Ali, Z. Lei, M. Abu bakr Shabbir, G. Cheng, and Z. Yuan. 2020.
Current advances in immunoassays for the detection of antibiotics residues: A Review. Food and
Agricultural Immunology. 31: 268-290.

Aini, R., and A. Mardiyaningsih. 2016. Pandan leaves extract (Pandanus amaryllifolius Roxb) as a food preservative.
Indonesian Journal of Medicine and Health. 7(4): 166-173.

Buerki, S., M\W. Callmander, D.S. Devey, L. Chappell, T. Gallaher, J. Munzinger, T. Haevermans and F. Forest. 2012.
Straightening out the screw-pines: A first step in understanding relationships within Pandanaceae. Taxon.
61(5): 1010-1020.

Brenes, A, and E. Roura. 2010. Essential oils in poultry nutrition: main effects and modes of action. A review.
Animal Feed Science and Technology. 158: 1-14.

Chen, M., X. Wang, VY. Liu, P. Li, R. Wang, and L. Jiang. 2022. Discoloration investigations of yellow lantern pepper
sauce (Capsicum chinense Jacq.) fermented by Lactobacillus plantarum: Effect of carotenoids and
physiochemical indices. Molecules. 27(20): 7139.

Christaki, E., E. Bonos, |. Giannenas, and P. Florou-Paneri. 2012. Aromatic plants as a source of bioactive
compounds. Agriculture. 2: 228-243.

Dewi, A.L., V.D., Siregar, and H. Kusumayanti. 2019. Effect of extraction time on tannin antioxidant level and
flavonoid on pandan wangi Leaf (Pandanusamary Uifolius Roxb) using hydrothermal extractor, pp. 1-6. In
Proceeding of the 3 International Conference of Chemical and Materials Engineering, 19-20 September
2018. Semarang, Central Java, Indonesia.

Dilawar, M.A,, H.S. Mun, D. Rathnayake, E.J. Yang, Y.S. Seo, H.S. Park, and C.J. Yang. 2021. Egg quality parameters,
production performance and immunity of laying hens supplemented with plant extracts. Animals. 11(4):
975-987.

Duncan, D.B. 1955. Multiple range and multiple F tests. Biometrics. 11: 1-42.

Hashemi, S.R., and H. Davoodi. 2011. Herbal plants and their derivatives as growth and health promoters in animal
nutrition. Veterinary Research Communications. 35: 169-180.

Huang, F., Z. An, M.J. Moran, and F. Liu. 2020. Recognition of typical antibiotic residues in environmental media

related to groundwater in China (2009-2019). A review. Journal of Hazardous Materials. 399: 1-13.



KHON KAEN AGRICULTURE JOURNAL 52 (4): 647-658 (2024)./doi:10.14456/kaj.2024.46. 657

Istam, M.M., M.M. Rahman, S. Sultana, M.Z. Hassan, A.G. Miah, and M.A. Hamid. 2017. Effects of aloe vera extract in
drinking water on broiler performance. Asian Journal of Medical and Biological Research. 3(1): 120-126.

Lee, B.L,, J. Su, and C.N. Ong. 2004. Monomeric C18 chromatographic method for the liquid chromatographic
determination of lipophilic antioxidants in plants. Journal of Chromatography. 1048(2): 263-267.

Leke, J.R., E. Wantasen, J. Laihad, E. Pudjihastuti, A. Podung, and R. Siahaan. 2022. Egg production and blood
cholesterol of layers fed after adding fragrant pandan leaf flour (Pandanus amarylifolius Roxb.) Jurnal
Ilmu-Ilmu Peternakan. 32(2): 167-173.

Lomthong, T., M. Chorum, S. Samaimai, and P. Thongpoem. 2022. Antioxidant and antibacterial activities of
Pandanus amaryllifolius Roxb. (Pandanaceae) prop roots and its application for a novel bacterial
cellulose (Nata) fermentation by enzymatic hydrolysis. Journal of Applied Biology and Biotechnology.
10(4): 147-152.

Ludke, M.C.M.M.,; A.C.S. Pimentel, J.V. Ludke, J.C.N.S. Silva, C.B.V. Rabello, and J.S. Santos. 2018. Laying
performance and egg quality of Japanese quails fed diets containing castor meal and enzyme complex.
Brazilian Journal of Poultry Science. 20(4): 781-788.

Marcin¢ak, S., R. Cabadaj, P. Popelka, and L. Soltysova. 2008. Antioxidative effect of oregano supplemented to
broiler on oxidative stability of poultry meat. Slovenian Veterinary Research. 45(2): 61-66.

Mehala, C., and M. Moorthy. 2008. Effect of Aloe vera and Curcuma longa (turmeric) on carcass characteristics and
biochemical parameters of broilers. International Journal of Poultry Science. 7(9): 857-861.

Namdeo, S., R. Baghel, S. Nayak, A. Khar, R.P. Pal, A. Chaurasiya, S. Thakur, and B. Reddy. 2020. Essential oils: a
potential substitute to antibiotics growth promoter in broiler diet. Journal of Entomology and Zoology
Studies. 8: 1643-1649.

Ningrum, A., and M. Schreiner. 2014. Pandan leaves: “Vanilla of the East” as potential natural food ingredient. Agro
Food Industry Hi-Tech. 25(3): 56-60.

Penkov, D., M. Nikolova, S. Grigorova, and A. Genchev. 2010. Investigation on the water consumption by laying
Japanese quails (Coturnix Coturnix Japonica). Agricultural Science. 2(3): 51-55.

Pilat, Ch.lJ., J.R. Leke, and C.L.K. Sarajar. 2021. The use of fragrant pandan leaf flour (Pandanus amarylifolius roxb.)
in the ration of laying hens on the internal quality of eggs. Zootec. 41(2): 534-542.

Radwan Nadia, L., R.A. Hassan, E.M. Qota, and H.M. Fayek. 2008. Effect of natural antioxidant on oxidative stability
of eggs and productive and reproductive performance of laying hens. International Journal Poultry
Science. 7: 134-150.

Reda, F.M., M.T. El-Saadony, S.S. Elnesr, M. Alagawany, and V. Tufarelli. 2020. Effect of dietary supplementation of
biological curcumin nanoparticles on growth and carcass traits, antioxidant status, immunity and caecal
microbiota of Japanese quails. Animals. 10: 754-766.

Rossi, L., and M. Dell’Anno. 2024. Novel antioxidants for animal nutrition. Antioxidants. 13(4): 438.

Sa-nguanphan, S. 2010. Effects of Pandanus amaryllifolius Roxb. supplementation on egg production performance
and egg quality under different housing systems. Kasetsart Journal (Natural Science). 44: 191-195.

Silva, W.J.D., AB.V.S. Gouveia, F.E.D. Sousa, F.R.D. Santos, C.S. Minafra-Rezende, J.M.S. Silva, and C.S. Minafra. 2018.

Turmeric and sorghum for egg-laying quails. Italian Journal of Animal Science. 17(2): 368-376.



ununwms 52 atiufl 4: 647-658 (2567)./doi:10.14456/kaj.2024.46. 658

Suresh, G., R.K. Das, S. Kaur Brar, T. Rouissi, A. Avalos Ramirez, Y. Chorfi, and S. Godbout. 2018. Alternatives to
antibiotics in poultry feed: molecular perspectives. Critical Reviews in Microbiology. 44: 318-335.

Tongdonkham, S., J. Noolaong, M. Samaae, T. Cheha, and N. Muso. 2021. Effect of Pandanus amarylifolius Roxb
supplementation on growth performance and egg quality of Japanese quail, pp. 9-14. In Proceeding of the
1% International Undergraduate Conference on Agriculture and Life Science, Online Conference, 1-2 June
2021. Narathiwat, Thailand.

Windisch, W., K. Schedle, C. Plitzner, and A. Kroismayr. 2008. Use of phytogenic products as feed additives for
swine and poultry. Journal of Animal Science. 86: E140-E148.

Yang, X., Z. Chen, W. Zhao, C. Liu, X. Qian, M. Zhang, G. Wei, E. Khan, Y. Hau Ng, and VY. Sik Ok. 2021. Recent
advances in photodegradation of antibiotic residues in water. A review. Chemical Engineering Journal. 405:
1-24.

Zhang, B., Z. Wang, C. Huang, D. Wang, D. Chang, X. Shi, Y. Chen, and H. Chen. 2022. Positive effects of mulberry
leaf extract on egg quality, lipid metabolism, serum biochemistry, and antioxidant indices of laying hens.

Frontiers in Veterinary Science. 9: 1-11.



