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Figure 1. (a): Palmyrah Palm fruit, fiber, fresh seed, and the cross-section view of the seed. (b): Germinated Palmyra Seed cut open
to represent a white spongy haustorium/seed embryo.

Source: Panaiyaanmai (palmyraculture)—the Centre for Self-reliance and Sustainable Development, Kadayam, Tenkasi, Tamil Nadu,
India.
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Table 1. Physicochemical properties and nutritive values of flour made from B. flabellifer Linn’s haustorium%3341],

Parameter/nutrient Mean values/100 g
pH 7.00

Total soluble solids (%Brix) 6.00
Moisture (%) 5.50-6.25
Ash (%) 5.00-5.15
Protein (%) 5.40-7.22
Fat (%) 0.31-2.10
Total carbohydrates (%) 70.00-76.05
Fiber (%) 5.03

Calcium (mg/100 g) 24.73-265.00
Sodium (mg/100 g) 171.43
Magnesium (mg/100 g) 164.22
Potassium (mg/100 g) 1833.19

Iron (mg/100 g) 4-4.24

Zinc (mg/100 g) 0.63
Phosphorus (mg/100 g) 290

Ascorbic acid (g/100 g) 1.63 £0.33
Energy (Kcal 100 g!) 320.5 k.cal
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Table 2. Nutritional changes in Palmyra Palm Haustorium during growth stages[2423,30:42-44],

Growth stage Nutrient Changes observed
After 12 weeks Dietary fiber Higher dietary fiber content, difficult to break down
After 12 weeks Phenolic content Lower phenolic content, reduced antioxidant activity
End of 12 weeks Protein content An appreciable increase in protein content
End of 12 weeks Sugar content Sugar content reaches the optimum value
After 12 weeks Sugar content Sugar content decreases due to degradation
Increasing incubation period Fresh weight Fresh weight increases with a longer incubation period
After 4 months Starch content Formation of tuber with high starch content
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Table 3. Nutritional value and medicinal properties of B. flabellifer Linn’s haustorium.

Molecules and nutrients  Medicinal Property Compound Effect Applications

Moisture, ash, protein, fat, Hypertension Reduction  Glycosides Reduces hypertension - flour market
fiber, carbohydrate, iron, capacity

calcium, sodium, Anti-allergic Flavonoids Acts as an anti-allergic to be marketed
. p agent .

magnesium, potassium, as a delicacy
phosphorous, iron, zinc, Anticancer and anti- Flavonoids Exhibits anticancer and internationally
phosphorous, flavonoids, neoplastic anti-neoplastic properties by increasing
saponins, Clindamycin, o . . . L shelf-life
Sucrose. Hexadecanoic Antioxidant Bioactive Fights oxidative stress
acid, Myristic acid, polyphenols
phenols, Qallig acid, Antibacterial Saponin Acts as a bioactive
chlorogenic acid antibacterial agent

Anti-inflammatory Haustorium extracts  Prevents pro-oxidant-

mediated cell death and
LPS-induced inflammation
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Figure 2. Haustorium is sold as a traditional delicacy in Mathalamparai, Tenkasi, South Tamil Nadu.
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Review Article

An insight into the molecules and materials of the haustorium of the
Asian Palmyra Palm (Borassus flabellifer) and their nutraceutical
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Abstract: The B. flabellifer L. has untapped potential in sustainable development and its products have many high food
and medicinal values. Palmyraculture is defined as the plantation and utilization of Palmyra palm for self-reliance and
sustainable development. The endosperm/embryo of germinated seeds is an important biomaterial, also known as
haustorium. This paper provides comprehensive insights into the molecules of the haustorium, especially those of
pharmaceutical and nutritional interests, and briefly explores other applications of haustoria. The discussions of seed
germination, and consequently, the haustorium development have made their way in 21st-century research. With further
advancements in chemical analytic techniques and the growing realization of diverse uses of nearly every part of the plant,
more attention has been attracted to the phytochemical composition of the parts, including the haustorium. The recent
research on the haustorium examines haustoria molecules, their respective functions and uses, and their interactions with
external factors. During the period when the haustorium converts complex nutrients in the endosperm into simple forms
for the growing embryo, it is composed of varying essential sugars, amino acids, phytochemicals, bioactive compounds,
macro, and micronutrients, all of which are highly beneficial for human health. It also possesses glycosides, flavonoids,
phenols, and saponins, which contribute to its medicinal properties of acting against hypertension, hypercholesterolemia,
hyperglycemia, obesity, as anti-allergic, anticancer, and anti-neoplastic agents, and for fighting against oxidative stress.
The most recent study on the haustorium highlights how its extracts serve as an efficient antioxidant and anti-
inflammatory functional food. Future studies of the Palmyra palm haustorium could offer potential applications;
emphasizing the pharmaceutical, nutritional, and ethnobotanical significance.

Keywords: palmyraculture; Asian Palmyra; Borassus flabellifer; haustorium; nutraceutical; bio-material




