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Lemongrass, a perennial and lemon-aromatic grass, is harvested normally at 4 to 8 

months after planting. There is a lack of information on its harvesting time for 

commercial production. Harvesting at the right maturity stages will give satisfactory 

biomass yield, high citral and nutritional content. Longer storage duration for 

pseudostem causes the formation of red pigmentation, wilting and the reduced lemon 

aroma.  The first experiment was to determine the optimum maturity stages at harvest by 

using plant growth indicator and citral content of lemongrass. Lemongrass was planted 

at the Universiti Agricultural Park, Universiti Putra Malaysia, Serdang, Selangor, using a 

randomized complete block design (RCBD) with four replications. Harvestings were 

done at 5.5, 6.5, and 7.5 months after planting. There were quadratic relationships 

between clump gross and dry matter weights and maturity stages of lemongrass plants. 

There were linear increases in both the weights when the plants were harvested at 6.5 
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compared to 5.5 months, followed by gradual decreases at 7.5 months after planting. 

Clump height and leaf blade showed significant linear increases as maturity advances.  

However, pseudostem length showed a quadratic increase when lemongrass was 

harvested between 5.5 to 7.5 months after planting. Total tiller weight and tiller number 

showed similar quadratic relationships as clump gross and clump dry matter weights. N 

contents in leaf blade and pseudostem showed quadratic decreases as maturity advances. 

There were quadratic increases in P, K, Ca and Mg content of lemongrass when 

harvested at 6.5 months compared to 5.5 months after planting. However, the nutrients 

in the leaf blade and pseudostem were decreased when the lemongrasses were harvested 

at 7.5 months after planting. There were significant effects of maturity stages on citral 

contents of lemongrass. Thirteen compounds always were detected at each maturity 

stage.  The citral contents of lemongrass harvested were higher at 6.5 months after 

planting compared to at 5.5 and 7.5 months, respectively, after planting. Citral content 

was highest at 7± 0.3 months after planting, when it reached 78%. The results indicated 

that the correlations between citral content and clump characters such as clump gross 

weight (r=0.86) and clump dry matter weight (r=0.88) were significantly positive. Also, 

there were significant and positive correlations between citral content and pseudostem 

length (r=-0.80), and total tiller weight (r=0.82) and total tiller number (r=0.89) per 

clump. The correlation coefficients between the citral content and percentage of major 

nutrient concentrations in leaf tissues, such as P (r=0.75) and K (r=0.78) were 

significantly positive, and so were the minor nutrient such as Ca (r=0.67) and Mg 

(r=0.69). These correlations indicated that any of these characters could be used as an 

indicator for citral content in lemongrass. 
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The second experiment was carried out to determine the effects of maturity stages at 

harvest, packaging materials and storage duration on the physico-chemical 

characteristics of lemongrass. At 5.5, 6.5 and 7.5 months after planting, the lemongrass 

pseudostems were cut to 20 cm in length. Then, five pseudostems were packed into two 

types of packaging materials; black and clear polyethylene (PE) bags. Bags were sealed, 

then were stored at 10 0C. The physico-chemical characteristics of the lemongrass were 

evaluated for firmness, chlorophyll, anthocyanin, ascorbic acid, and total phenolic 

contents, soluble solids concentration, titratable acidity, and pH. Measurements were 

made at 0, 5, 10 and 15 days after storage. Results indicated that there were no 

interaction effects between the treatments on firmness, ascorbic acid, titratable acidity 

and pH. Firmness increased as maturity stage advances from 5.5 to 7.5 months after 

planting, but decreased as storage duration increased. Both ascorbic acid and titratable 

acidity decreased with increased in maturity stages and storage duration. However, pH 

of lemongrass decreased with increasing maturity, but the pH was not affected by 

storage durations. During the storage, data showed that firmness, ascorbic acid, titratable 

acidity and pH were not affected by the use of the clear and black polyethylene (PE) 

packaging materials (bag). Chlorophyll content of lemongrass harvested at 5.5, 6.5 and 

7.5 months after planting tended to decrease during storage. In contrast, the anthocyanin 

content increased when the storage duration was increased, but it was lower in 

pseudostem that were packed in black PE bag then those packed with clear PE bag. 

There was a significant interaction effect of maturity stage at harvest and storage 

duration of lemongrass on total phenolic content of lemongrass pseudostems. Total 
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phenolic content increased by 35.90%, 35.80% and 56.52% when lemongrass was 

harvested at 5.5, 6.5 and 7.5 months after planting, respectively, as storage duration 

increased to 15 days of storage. By the end of the storage duration, lemongrass harvested 

at 7.5 months after planting contained the highest total phenolic content compared to 

those harvested at 5.5 and 6.5 months after planting.  

 

In conclusion, this study showed that maturity stage at harvest influenced the plant 

growth characteristics, essential oil composition and citral content of lemongrass.  The 

packaging materials used to wrap the lemongrass pseudostems during storage 

significantly affected the total phenolic content of lemongrass. The anthocyanin content 

of lemongrass harvested at 5.5 months was less than the other lemongrasses harvested at 

6.5 and 7.5 months after planting. The anthocyanin caused the red pigmentation on 

lemongrass pseudostem. The pseudostem were less firm, and had a lower content of total 

phenolic when harvested at 5.5 months compared to those harvested at 6.5 and 7.5 

months after planting. Longer storage duration increased soluble solids concentration, 

and anthocyanin and total phenolic contents, which are indicators of senescence process. 

Losses of ascorbic acid were high as the storage duration increased. Thus, lemongrass 

should be harvested between 6.5 to 6.9 months after planting to obtain optimum growth 

performance and essential oil with a high composition of citral. 
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 (Cymbopogon citratus Stapf) 
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Pengerusi : Siti Hajar Binti Ahmad, PhD 

Fakulti : Pertanian 

Serai merupakan sejenis tumbuhan saka yang mempunyai aroma lemon, dan biasanya ia dituai 

pada 4 hingga 8 bulan selepas ditanam. Walau bagaimanapun, masih terdapat kekurangan 

maklumat mengenai peringkat kematangan yang sesuai bagi tujuan pengeluaran serai secara 

komersil. Menuai pada waktu peringkat kematangan yang sesuai akan memberikan hasil tuaian 

yang baik dengan kandungan citral dan nutrisi yang tinggi. Di samping itu, tempoh penyimpanan 

yang lama akan menyebabkan pembentukan pigmentasi merah, kelayuan dan juga pengurangan 

aroma serai. Eksperimen pertama adalah bertujuan untuk menentukan peringkat kematangan 

yang sesuai dengan menggunakan penanda aras pertumbuhan serai dan juga kandungan ‘citral’. 

Serai ditanam di Taman Pertanian Universiti, Universiti Putra Malaysia, dan kajian dijalankan 

menggunakan rekabentuk blok lengkap berawak dengan empat replikasi. Penuaian serai 

dilakukan pada 5.5, 6.5 dan 7.5 bulan selepas ditanam. Terdapat hubungan secara kuadratik di 

antara berat kasar rumpun dan  berat kering rumpun serai dengan peringkat kematangan serai. 

Terdapat peningkatan secara linear pada kedua-dua berat tersebut apabila rumpun serai dituai 
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pada 6.5 bulan, dibandingkan dengan tuaian pada 5.5 bulan selepas ditanam. Kemudian diikuti 

pula dengan penurunan kedua-dua berat tersebut secara kudratik apabila dituai pada 7.5 bulan 

selepas ditanam. Tinggi rumpun dan panjang bilah daun serai menunjukkan peningkatan linear 

yang signifikan sepanjang peningkatan peringkat kematangan. Namun, panjang batang serai 

menunjukan peningkatan secara kuadratik apabila serai dituai pada 5.5 hingga 7.5 bulan selepas 

ditanam. Jumlah berat batang dan bilangan batang serumpun serai menunjukkan hubungan 

kuadratik yang sama seperti dengan berat kasar serumpun dan berat kering serumpun serai. 

Kandungan N di dalam bilah daun dan batang serai menunjukkan penurunan secara kuadratik 

sepanjang peningkatan peringkat kematangan. Terdapat peningkatan secara kuadratik kandungan 

P, K, Ca dan Mg di dalam serai apabila dituai pada 6.5 bulan berbandingkan dengan serai yang 

dituai pada 5.5 bulan selepas ditanam. Namun, terdapat penurunan kandungan nutrien di dalam 

bilah daun dan batang serai apabila serai dituai pada 7.5 bulan selepas ditanam. Terdapat kesan 

signifikan di antara peringkat kematangan terhadap kandungan citral di dalam serai. Hanya 13 

komposisi kimia minyak pati serai  yang dapat dikesan pada setiap peringkat kematangan. 

Kandungan citral paling tinggi dalam serai adalah pada 6.5 bulan selepas ditanam berbanding 

dengan serai yang dituai pada 5.5 and 7.5 bulan selepas ditanam. Kandungan citral (78%) paling 

tinggi ialah pada 7± 0.3 bulan selepas tanam. Hasil kajian ini juga menunjukan kolerasi adalah 

signifikan secara positif di antara kandungan citral dan karakter pertumbuhan rumpun serai iaitu 

berat kasar rumpun (r=0.86) dan berat kering rumpun (r=0.88). Juga terdapat kolerasi signifikan 

yang positif di antara kandungan citral dan panjang batang (r=-0.80), jumlah berat batang 

serumpun (r=0.82), dan bilangan batang serai serumpun (r=0.89). Korelasi koefisin di antara 

citral dan peratusan utama kandungan nutrien P (r=0.75) dan K (r=0.78) juga signifikan secara 

positif dan begitu juga dengan kandungan nutrien yang lain seperti Ca (r=0.67) dan Mg (r=0.69). 
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Korelasi ini menandakan bahawa salah satu sifat pertumbuhan serai boleh dijadikan sebagai 

penunjuk kepada kandungan citral di dalam serai.  

 

Eksperimen kedua yang dijalankan adalah untuk menentukan kesan peringkat kematangan, 

bahan pembungkusan and tempoh penyimpanan terhadap sifat fisiko-kimia serai. Pada 5.5, 6.5 

dan 7.5 bulan selepas ditanam, batang serai dipotong kepada 20 cm panjang. Lima batang serai  

dimasukkan kepada dua jenis bahan pembungkusan iaitu beg polietilena (PE) hitam dan jernih. 

Beg pembungkusan tersebut dikedapkan dan disimpan pada suhu 10 0C. Ciri-ciri fisiko-kimia 

yang dinilai ialah kekerasan, klorofil, anthosianin, asid ascorbik, kandungan fenolik, kandungan 

pepejal terlarut, asid tertitrat dan pH. Penilaian kualiti terhadap ciri-ciri fisiko-kimia dilakukan 

pada hari 0, 5, 10 dan 15 selepas disimpan. Keputusan yang diperolehi menunjukkan bahawa 

tidak terdapat interaksi di antara rawatan ke atas kekerasan, asid askorbik asid tertitrat dan pH. 

Kekerasan batang serai meningkat apabila peringkat kematangan meningkat, namun menurun 

apabila tempoh penyimpanan meningkat. Asid askorbik dan asid tertitrat menurun apabila 

peringkat kematangan dan tempoh penyimpanan meningkat. Namun, pH serai menurun apabila 

peringkat kematangan meningkat tetapi kandungan pH tidak dipengaruhi oleh tempoh 

penyimpanan. Kekerasan, asid askorbik, asid tertitrat dan pH tidak dipengaruhi oleh penggunaan 

bahan pembungkusan sepanjang tempoh penyimpanan. Kandungan klorofil serai yang dituai 

pada 5.5, 6.5 dan 7.5 bulan selepas ditanam cenderung untuk menurun sepanjang tempoh 

penyimpanan. Sebaliknya, kandungan anthosianin meningkat apabila tempoh penyimpanan 

meningkat. Tetapi kandungan anthosianin adalah rendah apabila batang serai dibungkus 

menggunakan beg PE yang berwarna hitam berbanding dengan kandungan anthosianin yang 

dibungkus dengan menggunakan beg PE yang jernih. Terdapat interaksi sigfikan terhadap kesan 
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peringkat kematangan dan tempoh penyimpanan batang serai ke atas kandungan fenolik. 

Kandungan fhenolik meningkat sepanjang tempoh penyimpanan sebanyak 35.90%, 35.80% dan 

56.52% apabila serai dituai pada 5.5, 6.5 and 7.5 bulan selepas ditanam. Serai yang dituai pada 

7.5 bulan mengandungi kandungan fenolik yang tinggi berbanding dengan serai yang dituai pada 

5.5 dan 6.5 bulan selepas ditanam.  

 

Kesimpulannya, peringkat kematangan serai mempengaruhi karakter pertumbuhan, komposisi 

minyak pati dan kandungan citral. Bahan pembungkusan yang digunakan untuk membungkus 

batang serai sepanjang tempoh penyimpanan menunjukan kesan signifikan terhadap kandungan 

fenolik serai. Serai yang dituai pada 5.5 bulan selepas ditanam mengandungi kurang kandungan 

anthosianin. Anthosianin merupakan penyebab kepada pigmentasi merah di batang serai. Tetapi, 

serai yang dituai pada 5.5 bulan lebih lembut dan mengandungi kandungan fenolik yang rendah 

apabila dibandingkan dengan serai yang dituai pada 6.5 dan 7.5 bulan selepas tanam. Tempoh 

penyimpanan yang panjang akan meningkatkan kandungan pepejal terlarut, anthosianin dan 

kandungan fenolik. Ini adalah penunjuk bahawa berlakunya proses senensen. Jumlah 

pengurangan asid askorbik adalah tinggi apabila tempoh penyimpanan meningkat. Oleh itu, serai 

sesuai sekali dituai di antara 6.5 hingga 6.9 bulan selepas ditanam bagi memperolehi tahap 

pertumbesaran serai yang optimum dan kandungan komposisi citral yang tinggi di dalam minyak 

pati.  
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