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Phytochemicals in pineapple peel (Ananas comosus)
Tecnológico de Monterrey. Campus Querétaro. México

Castillo-Gómez, Odette; Colunga-Rivera, Indira Isis; García-Aguilera, Raúl; Guzmán-Flores, Conrado Manuel; Maycotte-Cervantes, David Ignacio.
Cardador, Anaberta; Martín-del-Campo, Sandra Teresita

Abstract:
Pineapple is a tropical fruit with a high commercial value and distribution all over the world. Approximately

18 million tons of canned pineapples are sold every year; but its peel is used to be disposed as garbage.

Pineapple peel may contain nutraceutical components useful for human and animal health. Statistical

analysis was performed in a two factor experiment using two different solvents and two different

extraction. The Folin-Ciocalteu method used to determine polyphenols gives for the most efficient

extraction method a concentration of 0.65 mg/g dry weight (DW). The vanillin assay for tannins shows a

0.72 mg/g DW concentration. Another two factor statistical analysis was performed for the non-polar

compounds. By GC-MS, different compounds such as phytosterols such as stigmasterol and campesterol

were determined. The outcome of this research suggests that there is a significant amount of

nutraceutical compounds in pineapple peel that could be recycled by the food industry.

Introducción:

More than 18 million tons of pineapple are produced each year, (FAO, 2011), approximately 30% of its

weight is wasted as the peel of the fruit. (Hepton et al., 2003).

Polyphenols have antioxidant capacity. They present possible beneficial implications in human health

such as in the treatment and prevention of cancer, cardiovascular disease, and other pathologies have

been assessed (Bravo, 2009).

Phytosterols are known to block the absorption of cholesterol in the intestine. It is recommended to

include phytosterols within a balanced diet and especially in the case of

hypercholesterolemia. (Valenzuela et al, cited in Rosales-López, 2005).

Tannins Tannins are a subset of phenolic compounds found in leaves, twigs, flowers, fruit and tree bark.

Tannins are capable to precipitate proteins and have been utilized as a common ingredient for the

treatment of various maladies from headaches to constipation (Bajaj, 1993).

Results and Discussion:
Vanillin method for determination of tannins: Accordiing to average catechin values, the best treatment of

extraction apparently is M3, blender and ethanol.

Folin-Ciocalteu method for determination of total phenols: Regarding the solvents, the average gallic

acid values show a strange variation. In M1 and M2, methanol seems to be a better solvent than ethanol.

While in M3 and M4, ethanol appears to be a better solvent than methanol.

Thin Layer Chromatography (TLC): There were two samples identified in each lane. The upper band in

each lane was Band A and the lower band in each lane was Band B. The average RF for Band A was 0.44

and the average RF value for Band B was 0.37. None of the bands corresponded to sucrose or fructose.

High Performance Liquid Chromatography (HPLC): The concentration of sugars in the different samples

were low and insufficient to consider the pineapple peel as a main source of oligosaccharides

Gas chromatography and mass spectrophotometry for phytosterols: Results vary greatly between

each other. Contrary to that was predicted, a few number of treatments showed the presence of

phytosterols such as stigmasterol and campesterol. Linear fatty acids hexadecanoic and octadecanoic

acid were detected in 5 of the 8 treatments, and only octadecanoic acid was present in all treatments. In

the blending extracting method Stigmasterol was present in all 4 treatments with hexane and

chloroform. Given the statistical analysis only the nature of the compound has a significant difference in

the percentage area of the peaks.

Conclusions:
It is concluded that the blending method for extraction is the most effective for phytosterols, while the

sonication method was the less effective. The chromatograms for these treatments didn’t show at any

moment the presence of phytosterols. By blending the samples more phytochemicals are released. It was

observed in all treatments that linear fatty acids such as hexadecanoic and octadecanoic acids are highly

soluble in both 4 experiments; both can be extracted from hexane and chloroform, and the blender and

sonicator.

Also the presence of sugars such as glucose and sucrose suggest that the pineapple peel contains a

small source of energy for small organisms. Polyphenols and tannins were also found in low

concentrations but it were extracted successfully. Potentially commercially interesting compounds could

be taken from a by-waste product.
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Imagen1. TLC  determination for suggars

Table #. HPLC  time/% peak results

Sample
Catechin Average
(mg/g dry weight)

M1 0.158791358

M2 0.190206914

M3 0.71598989

M4 0.267317825

Sample Galic Acid Average
(mg/g dry weight)

M1 0.266625103
M2 0.401888215
M3 0.650799321
M4 0.542984776

Table2.  Phenol determination

Table1. Tannin determination

ANOVA
Source SS gl MS Fp Ft

A 106.266888 3 35.4222958 2.59764382 3.09839122
B 212.557235 4 53.1393088 3.89689583 2.8660814

AB 253.175325 12 21.0979438 1.54718778 2.27758057
Error 272.72635 20 13.6363175
Total 844.725798 39

Materials and Methods: 
A regular supermarket pineapple (77.81% humidity) was used to obtain the peel. Four different samples

were extracted from it with different solvents and extraction procedures: M1: sonicator and ethanol, M2:

sonicator and methanol, M3: blender and ethanol, M4: blender and methanol, M5: blender and

chloroform, M6: blender and hexane, M7: sonicator and chloroform, M8: sonicator and hexane. TLC,

HPLC, GM, Folin-Ciocalteu an Vainilling assays were performed in order to determine the concentration

of phenols, phytosterols and tannins in the pineapple peel.
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