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16. Cocoa Fruit 

Shell 

Hydrochloric acid The ratio of materials using 

solvent (w/v) influences the 

pectin yield with the highest 

yield of 5.74%, namely at a 

ratio of 1:20 with pectin 

characteristics. 

(Prasetyo 

et al., 

2023) 



17. Grapefruit Peel Eutectic Solvent (DES) According to the study's 

findings, DES is a highly 

successful pectin extraction 

agent. In the food sector, 

pectin derived from 

grapefruit peel is a natural 

emulsifier that can be used. 

(Salazar 

Ripoll & 

Hincapié-

Llanos, 

2023). 

18. Grapefruit peel Citric Acid An effective method for 

obtaining high-quality 

pectin with superior 

qualities, such as greater 

thermal stability and a finer 

structure and particle size 

distribution, is the AHWE, 

PUUAE process. 

(Wani & 

Uppaluri, 

2023) 

19. Young “Fuji” apple 1M NaOH and alkaline 

method 

The results show that TAP is 

rich in RG-I areas and an 

LMP. TAP has much better 

gel strength, water-holding 

capacity, and a dense 

network structure than other 

gelling materials. 

(Wang et 

al., 2023) 

20. Watermelon Rind Acetic Acid The study’s findings 

indicate that watermelon 

rinds can produce pectin in a 

suitable amount and quality 

as an alternate source  

(Mamiru 

& Gonfa, 

2023) 

21. Passion fruit skin Authentic solvent, L- 

proline: citric acid (Pro-

CA) 

According to our findings, 

Pro-CA is a very effective 

and environmentally 

acceptable solvent for 

removing valuable 

chemicals from agricultural 

byproducts. 

(Huo et 

al., 2023) 

22. Grapefruit Peel Organic Citric Acid The results showed that 

pectin can be commercially 

extracted from grapefruit 

(Hossain 

et al., 

2024) 



peels via the MAE 

technique, which increases 

its economic attractiveness. 

23. Orange peel Green Solvent The results showed that 

rapid pectin extraction could 

be achieved using a green 

solvent and microwaving 

orange peels. 

(Turan et 

al., 2024) 

24.  Fruit and Vegetables Extraction in acids, 

microwaves, 

ultrasound, enzymatic 

media, and aqueous 

biphasic extraction 

The Systematic Literature 

Review (SLR) results 

revealed that extraction 

methods in acid, microwave, 

ultrasound, and enzymatic 

media positively affect the 

results and are widely used. 

(Girón-

Hernández 

et al., 

2023) 

25. Apple pomace Mineral Acid Given that the extracted 

pectin has a higher 

cytocompatibility than 

commercial pectin, the type 

of acid only has an impact 

on the extracted material's 

potency. 

(Liu et al., 

2024) 
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