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ABSTRAK

Latar belakang: Alpukat merupakan tanaman buah bernilai gizi tinggi yang banyak tersedia, 
terjangkau, dan melimpah, khususnya di Jawa Tengah. Ijo bulat merupakan varietas alpukat 
unggulan di Indonesia. Sebagai sumber makanan alami, alpukat kurang dihargai dan kurang 
populer dibandingkan buah-buahan lainnya, sedangkan kandungan zat gizi kompleks yang 
tersembunyi kurang dipelajari. Penelitian ini dilakukan karena banyaknya kandungan zat gizi 
alpukat dan kecenderungannya untuk obesitas.
Tujuan: Tujuan dari penelitian ini adalah untuk mengetahui kandungan zat gizi yang 
tersembunyi pada alpukat hijau bulat dan kemampuannya dalam melawan obesitas dan 
komorbidnya.
Metode: Penelitian ini adalah deskriptif obeservasional. Alpukat dipilih varietas ijo bulat. 
Analisis proksimat dilakukan mengikuti AOAC, dan kandungan asam lemak diukur 
menggunakan kromatografi gas dengan  (GC-FID).flame ionization detector
Hasil: Hasil penelitian menunjukkan bahwa analisis proksimat alpukat hijau bulat adalah 
kadar air (87,66-87,71%), abu (0,65-0,71%), lemak (5,88%), protein (1,62-1,73%), 
karbohidrat (4,03-4,13%). %), total serat makanan (5,47-5,63%), lemak jenuh dan tak jenuh 
masing-masing (3,02 dan 96,98%) /100 g. Kandungan zat gizi tersembunyi primer alpukat 
hijau bulat adalah serat makanan yang tidak larut dan asam lemak tak jenuh, utamanya α-
linolenat. Menurut literatur, keduanya berpotensi melawan obesitas dan penyakit 
penyertanya.
Kesimpulan: Penelitian kami menunjukkan bahwa komponen zat gizi tersembunyi 
terpenting dari alpukat hijau bulat adalah serat pangan dan lemak tak jenuh. Keduanya 
memiliki kemampuan untuk mengurangi obesitas sekaligus menghindari dan memperbaiki 
komorbiditasnya.

KATA KUNCI : alpukat; asam lemak tak jenuh; obesitas; serat pangan

ABSTRACT

Background: Avocado is a valuable fruit plant with a high nutrient content that is widely 

available, affordable, and abundant, particularly in Central Java. Round green is the greatest 

avocado variety in Indonesia. As a natural food source, avocado is underappreciated and less 

popular than other fruits, while the hidden complex nutrient content is less studied. This study 

was carried out due to the quantity of avocado nutrient content and its propensity for obesity.

Objectives: The purpose of this study was to investigate the hidden nutrient content of round 

green avocado and their ability to against obesity and its comorbidities.

Methods: This is a descriptive observational study. The avocado variety chosen is round 

green. Proximate analysis was performed following AOAC, and fatty acid content was 

measured using gas chromatography  (GC-FID).with a flame ionization detector
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INTRODUCTION

Results: The results showed that proximate analysis round green avocado was water 

content (87.66-87.71%), ash (0.65-0.71%), fat (5.88%), protein (1.62-1.73%), carbohydrates 

(4.03 -4.13%), total dietary fiber (5.47-5.63%), saturated and unsaturated fats, respectively 

(3.02 and 96.98%) /100 g. The primary hidden nutrients of round green avocados are 

insoluble dietary fiber and unsaturated fatty acid, mainly α-linolenic. According to the 

literature, both have the potential to go against obesity and its comorbidities.

Conclusions: Our study shows round green avocados' most important hidden nutrient 

components are dietary fiber and unsaturated fat. Both have the ability to reduce obesity as 

well as to avoid and improve its comorbidities.
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Avocado (Persea Americana Mill) is a 

fruit that has a shape resembling a pear, 

round or ovoid, has one large seed in the 

middle surrounded by soft, smooth-textured 

fruit flesh, edible and covered by a thick rough 

skin which turns purple-black when ripe (1). 

Avocado is a tropical fruit native to Mexico 

and Central America that belongs to the 

Lauraceae family (2). Avocados have a rich 

history, dating back thousands of years (2). 

According to the literature, it is ingested by 

people from Mesoamerica, namely the Aztec, 

Olmec, and Maya cultures (3). Avocado is a 

favored meal, particularly in this culture, 

sometimes referred to as a “gift of the god” or 

the fruit of the god’s offerings (3).

Avocado’s popularity in foreign markets 

has skyrocketed in recent years (4). Every 

year, around 8.06 million tonnes of avocados 

are produced worldwide (5). Indonesia is the 

world's fourth biggest avocado producer, after 

only Mexico, the Dominican Republic, and 

Peru (3,4). According to the statistics, the 

island of Java produces the most various 

varieties of avocados in Indonesia, ranking 

top in East, West, and Central Java (6). More 

than 500 avocado types have been 

discovered. However, the majority are not 

commercially cultivated (2). 

The study showed that avocados are 

categorized botanically into three groups, 

including West Indian (Persea americana var. 

americana), Mexican (Persea americana var. 

drymifolia), and Guatemalan (Persea 

nubigena var. guatemalensis) (2). Hass is the 

most extensively produced cultivar (7,8) 

because of its high-fat content in the pulp and 

great yields (8). In Indonesia, superior 

avocado varieties specified by the Minister of 

Agriculture of the Republic of Indonesia, 

including ijo panjang (long green) and ijo 

bundar (round green) avocados, are grown 

(9). The advantages of the two varieties are 

more fruit flesh with a smaller proportion of 

seeds (9). Additionally, in terms of the dual 

opening flower cycle behavior, they have an 

“A” flower type (10). The government has 

authorized these cultivars due to their high 
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output, year-round availability, thicker fruit 

pulp, better yield, and resilience to pests and 

illnesses (10).

Avocados comprise pulp, seeds, and 

skin with an average weight of 150 to 400g, 

with 73% pulp, 16% seeds, and 11% skin (11). 

Avocado pulp accounts for 52.9 to 81.3% of 

fruit mass (11) and is abundant in bio 

compounds (2) .  Avocados are of ten 

consumed as a whole natural fruit, processed 

into juice (12), extracted to acquire the oil 

among the larger society  (13), and utilization 

a by-product (12). Avocados are rich in 

nutrients and phytochemicals (14). According 

to the United States Department of 

Agriculture (USDA), previous studies have 

investigated avocado’s amazing nutrient 

content in general, which is related to health 

advantages (15). It makes it a fruit with 

millions of properties (14).

Avocados are recommended in the 

daily diet because of their health-promoting, 

therapeutic characterist ics and as a 

nutraceutical(16). Hass avocado for example, 

studies have explored the benefits of the 

nutrient content of hass avocado in reducing 

obesity and adiposity (17), cardiovascular risk 

(18) and, cardiometabolic and cholesterol 

levels (19), and gastrointestinal and gut 

health (17,20). Unsaturated fats and dietary 

fiber are believed to be essential for 

increasing health (21). Avocados are known 

as a source of unsaturated fats, including 

polyunsaturated fatty acid (PUFA)(22), 

monounsaturated fatty acid (MUFA)(20), and 

a source of dietary fiber (23). One serving 

(50g) avocado contains 80 kcal of energy, 

3.4g dietary fiber, 1g PUFA, and 5g MUFA (1). 

Several studies have examined the round 

green avocado. However, their focus has 

been on avocado oil's physicochemical, lipid 

properties, and tocopherol content (10). 

However, a lack of studies focused on the 

round green avocado's hidden nutrient 

content linked to its anti-obesity and comorbid 

potential. Therefore, we conducted a study 

that aimed to explore the hidden nutrient 

content of the round green avocado and its 

potential as anti-obesity and prevention and 

improvement related to comorbidities.

MATERIALS AND METHODS 

Design and materials

Th is  s tudy  was  a  desc r ip t i ve , 

observational study. The study focuses on the 

nutrient composition of round green avocado 

variety and their ability to against obesity and 

their comorbidities. The study was conducted 

in the Pusat Studi Pangan dan Gizi, Gajah 

Mada University, Yogyakarta. Avocados are 

acquired from the traditional Giwangan 

market, Yogyakarta, which wholesalers 

provide from the harvest of avocado farmer 

plantations from Klaten.

Sample preparation

The selected sample is the round green 

avocado variety. It is because this type is a 

superior variety of Indonesian avocados as 

established by standard. Avocado ripeness 

and quality selection are based on previous 

studies (9,24). The avocado is harvested 

when it is still ripe (ripe. Physiological), and it 

is collected when they are ripe and stored at 

room temperature for a maximum of 7 days. 

Avocados selected five days after ripening 

are picked from the tree. The avocado was 

cleaned first, and the total and peeled 

avocado weights were recorded for edible 
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percentage assessment.

Proximate determination

Proximate analyses were carried out 

following the AOAC, following previous 

similar studies. Weighing 5 g of wet pulp dried 
o

in a forced air oven at 105 C for 24 hours 

yielded the moisture content. The difference 

in weight was used to calculate ash content, 

which included incinerating out moisture and 

all organic components in a muffle furnace at 

550 °C. Ash and water were analyzed by the 

gravimetric method, and fat by the Soxhlet 

method(25). Initially, the material is dried, 

pulverized into fine particles, and put in a 

porous thimble. It is divided into three 

sections: flask, extraction chamber, and 

condenser(25). The crude protein content 

was determined using the Kjeldahl method, 

and dietary fiber using an enzymatic-

gravimetric approach using AOAC 2009.01. 

Total accessible carbohydrate content was 

estimated as the difference between 100% 

and the sum of the percentages of moisture, 

ash, lipids, protein, and total dietary fiber '                  

(26).

Fatty acid determination

The fatty acid content was determined 

following the previous study using gas 

chromatography with a flame ionization 

detector (GC-FID) Agilent (27). Avocado was 

transformed into fatty acid methyl ester 

(FAME), then employed in the GC with FID to 

determine the retention duration of various 

fatty acids found in the avocado (27).

RESULTS AND DISCUSSIONS 

Characteristic of material

The avocado used in this study is an 

excellent fruit derived from the round green, 

as illustrated in Figure 1. The avocado used 

in this study is the best fruit derived from the 

round green. The avocados chosen are fresh 

avocados of great quality and proper 

ripeness. We apply avocado standards by 

conducting a study in order to maintain quality 

(9,24). We measure avocados to determine 

the characteristic of the material. One 

avocado weighs 255 g or four in one kilogram. 

The pulp weighs 181 g (71%), the seeds 51.1 

g (20%), and the skin 22.9 g (9%). The 

avocado is 27.8 cm in circumference, 8.85 cm 

in  d iameter,  and 9 ,7  cm in  length . 

Organoleptically, avocado skin color is dark 

green with a rough wavy surface. The color of 

the pulp is a butter yellow little bit green, the 

part that sticks to the skin. Soft pulp because 

the fruit has reached the ripe phase.

This study consists of an earlier study 

that found the average weight of a round 

green Indonesian avocado to be between 300 

and 400 g (9), with the proportion of pulp, 

seed, and skin respectively around 73, 16, 

and 11% (11). In contrast to our findings, 

Ramos-Aguilar and colleagues(28) found a 

lower percentage of pulp (76.43%) and a 

more significant amount of skin (13.34%) and 

seeds (12.5%). The round green avocado is 

more extensive in fruit size than other superb 
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Nutrients content

Relative 

concentration 

(%)

Concentration 

(ng/µl)

87.71

87.66

0.65

0.71

5.88

5.88

1.73

1.62

4.03

4.13

Dietary fiber 0.4062

Soluble fiber 0.3816

5.225

5.067

5.6318

5.479

Saturated fatty acid 3.02 1.6483

Unsaturated fatty acid 96.98 48.9573

Omega-3 38.8 21.7046

Total dietary fiber -

Protein -

Carbohydrates -

-

Insolouble diber -

Result analysis

Water -

Ash -

Fat -

varieties, such as the Hass avocado. One 

Hass avocado weighs just approximately 136 

g (29). When compared to avocados in 

general, the fruit size of an avocado the length 

is between 6 to 12 cm, and the weight is 

between 130–385g (30), that showed the 

round green avocado is standard size and is 

within the range of market value.

Analysis of hidden nutrient content

The results of the composition of the 

proximate analysis are summarized in Table 

1. The proximate analysis showed that 

protein, fat, and carbohydrate percentages 

fluctuated around 1%, 5%, and 4%, 

respectively. This study's two most significant 

findings were percent dietary fat and fiber. 

The percentage of dietary fiber is higher in 

insoluble dietary fiber by 5-5.2% and little 

soluble fiber under 0,5%. This finding is in line 

with previous results reported by Araújo and 

colleagues, which explained that the highest 

fiber content was insoluble fiber (2). Avocado 

is rich in fiber sources and contains 65-80% of 

its carbohydrates as dietary fiber (31), 

including 70% insoluble and 30% soluble 

fiber (29). The amount of fiber in avocados is 

believed to be proportional to their ripeness. 

Similar studies reveal that the more ripe the 

fruit, the lower the fiber content, implying that 

the fiber content will be high if the fruit is still 

unripe or near ripe (32). The avocado was five 

days after harvesting, and the ripeness was 

still a touch thick. It is according to the 

standard that the right level of ripeness is less 

than seven days (24).

Table 1. Avocado nutrients content
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Fatty acid

Palmitoleic (C16:1) 20.93 8.5756

Linolelaidic (C18:2n6t) 29.13 13.6265

α-Linolenic (C18:3n3) 38.8 21.7046

Arachidic (C20:0) 3.02 1.6483

cis -5, 8, 11, 14, 17-

Eicosapentaenoic (C20:5n3)
8.12 5.0506

This study surprised us that the most 

significant percentage of fat, which accounts 

for 96.9% of the fat content, was unsaturated 

fat. It's enormous content. The composition of 

unsaturated fats that we found includes n-3 

and n-6 fatty acids. The highest proportion 

(38,8%) is α-Linolenic (C18:3n3), an omega-3 

essential fatty acid. This result is in line with 

the James-Martin study, which showed that 

most of the avocado pulp fat is unsaturated 

(33). Other studies have shown that avocados 

contain up to 80% unsaturated fat (29). 

However, this opposes the previous study that 

claims avocados have a low α-Linolenic (ALA) 

content (15). Our findings are high α-Linolenic 

acid. It may be influenced by the type of 

variety, climate, temperature, and post-

harvest treatment. One previous study (34) 

has succeeded in identifying factors that 

affect avocado’s fatty acid content, including 

weather, nutrition, and temperature. Aside 

from this, preharvest variables influence the 

content of fatty acids, mainly oleic (34). 

Figure 2. Results of fatty acid analysis
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The results of the analysis using GC-

FID, we found several fatty acids contained in 

round green avocados, including saturated 

fatty acids: Arachidic and unsaturated fatty 

acids: MUFA (Palmitoleic) and PUFA 

(Linolelaidic, α-Linolenic, and cis -5, 8, 11, 14, 

17-Eicosapentaenoic/EPA). We highlighted 

in this analysis that we didn't uncover much 

information regarding linoelaidic acid, but our 

search in the Human Metabolome Database 

(HMDB) yielded exciting findings. An isomer 

of linoleic acid, often known as conjugated 

linoleic acid (CLA), is a linoleic fatty acid 

derivative. Figure 2 above depicts the 

findings of a GC-FID investigation of the fatty 

acids found in the round green avocado. The 

results of GC/FID analysis based on the peak 

chromatogram showed that a retention time 

of 29.359 minutes was obtained for 

palmitoleic acid (C16:1), linoelaidic acid 

(C18:2n6t) at 34.893 minutes, α-Linolenic 

acid (C18:3n3) at 35.984 minutes, arachidic 

acid (C20:0) at 37.238 minutes, and cis -5, 8, 

11, 14, 17-Eicosapentaenoic acid (C20:5n3) 

at 40.061 minutes.

The potential of round green avocado as 

anti-obesity and its comorbidities

Our main findings in this study showed 

that the hidden nutrient content of the pulp of 

round green avocado is an insoluble dietary 

fiber, PUFA, and MUFA. They are known to 

have potential as anti-obesity and prevention 

and improvement related to comorbidities. 

Dietary fiber has been widely recognized as 

an anti-obesity agent (3540) and metabolic 

disease (41). It acts via several pathways. 

The study reported insoluble dietary fiber 

decreases body weight, liver lipids and fat 

droplets, fat index, total cholesterol, 

triglycerides, and low-density lipoprotein 

(LDL) while raising High Density Lipoprotein 

(HDL) levels and preventing high-fat diet-

induced obesity (42). Insoluble dietary fiber 

can protect as well as against obesity and 

comorbidities through various mechanisms, 

including reduced appetite and promotion of 

modulation of gut microbiota (43), decreased 

absorption of macronutrients (44), and food 

transit time (45). Existing research states that 

soluble fiber contributes to fat absorption 

inhibition, but there has recently been a 

resurgence of evidence showing insoluble 

fiber also helps. It shortens gastrointestinal 

transit time (45), making macronutrients less 

accessible for digestion and absorption and, 

as a result, lowering calorie intake may 

contribute to the reported favorable benefits 

on metabolic health (44).

Avocado’s unsaturated fatty acid 

composition is responsible for most health 

advantages (28). Unsaturated fats are known 

to provide benefits in metabolic (4648) and 

cardiovascular diseases (49,50). Round 

green avocado is contained MUFA-type CLA. 

CLA has ant i -obesogenic  and ant i -

aterosklerotic properties (51). CLA’s anti-

obesity actions are mediated through 

increased energy expenditure, absorption of 

energy intake, and metabolic regulation in 

lipids, adipocytes, and skeletal muscle (52). 

Other studies report CLA alters body 

composition by causing metabolic changes 

that promote lower lipogenesis and lipolysis, 

as well as skeletal muscle fatty acid oxidation 

(53). Similar mechanism act of PUFA, ALA, 

and EPA, both is n-3. ALA has been studied to 

play an essential part in the molecular 
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mechanism of anti-lipolytic activity (54) and 

fatty acid oxidation (55), suggesting that it may 

have therapeutic significance in obesity-

related metabolic diseases. ALA improves 

glucose tolerance, lowers insulin resistance, 

and changes a high-fat diet- induced 

concentration of standard liver fat (56).

Limitation

Despite the fact that the data is given in 

an organized manner, this study has 

limitations. This study only focuses on the 

macronutrient content of the round green 

avocado and ignores the micronutrient 

content.

CONCLUSION AND RECOMMENDATIONS

This study found that round green 

avocados' most important hidden nutrient 

component is dietary fiber and unsaturated 

fat. Dietary fiber and unsaturated fat have 

potential benefits in reducing obesity and 

preventing and improving comorbid diseases. 

Future directions are expected to carry out 

further research to explore the effect of the 

hidden nutrient content of the avocado on 

obesity and comorbidities separately, in 

part icular,  to explore other potent ial 

micronutrients.

REFERENCES 

1.   Ford NA, Liu AG. The Forgotten Fruit: A 

Case for Consuming Avocado Within the 

Traditional Mediterranean Diet. Front 

Nutr. 2020 May 29;7:78. 

2.   Araújo RG, Rodriguez-Jasso RM, Ruiz 

HA, Pintado MME, Aguilar CN. Avocado 

by-products: Nutritional and functional 

properties. Trends Food Sci Technol 

[Internet]. 2018;80:51–60. Available from: 

https://www.sciencedirect.com/science/a

rticle/pii/S092422441730643X

3.    Miller J. Avocado A Global History. Replika 

Press Pvt. Ltd; 2020. 

4.   Serrano-García I, Hurtado-Fernández E, 

Gonzalez-Fernandez JJ, Hormaza JI, 

Pedreschi R, Reboredo-Rodríguez P, et 

al. Prolonged on-tree maturation vs. cold 

storage of Hass avocado fruit: Changes in 

metabolites of bioactive interest at edible 

r ipeness.  Food Chem [ In ternet ] . 

2022;394:133447. Available from: 

https://www.sciencedirect.com/science/a

rticle/pii/S0308814622014091

5.   Nyakang’i CO, Ebere R, Marete E, Arimi 

JM. Avocado production in Kenya in 

relation to the world, Avocado by-

products (seeds and peels) functionality 

and utilization in food products. Appl Food 

Res [Internet].  2023;3(1):100275. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S27

72502223000148

6.   Badan Pusat Statistik. Produksi Tanaman 

B u a h - B u a h a n  2 0 2 1  [ I n t e r n e t ] . 

https://www.bps.go.id/indicator/55/62/1/p

roduksi-tanaman-buah-buahan.html. 

2021. Available from: https://www. 

bps.go.id/indicator/55/62/1/produksi-

tanaman-buah-buahan.html

7.   Sora SA. Evaluation of Avocado (Persea 

americana) for Growth and Yield at Teppi, 

Southwestern Ethiopia. Int J Fruit Sci 

[Internet].2023;23(1):46-50.Available 

from: https://doi.org/10.1080/15538362. 

2023.2178595

8.  King-Loeza Y, Ciprián-Macías DA, 

Cardador-Martínez A, Martín-del-Campo 

Underrated fruit: round green avocado's hidden nutrients against obesity and comorbidities 167



ST, Castañeda-Saucedo MC, del Pilar 

R a m í r e z - A n a y a  J .  F u n c t i o n a l 

composit ion of  avocado (Persea 

americana Mill. Var Hass) pulp, extra 

virgin oil, and residues is affected by fruit 

commercial classification. J Agric Food 

Res [ In ternet ] .  2023;12:100573. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S2

666154323000807

9.    Marsigit W, Astuti M, Anggrahini S, Naruki 

S, Kunci K. Kandungan Gizi, Rendemen 

Tepung, dan Kadar Fenol Total Alpukat 

(Persea americana, Mill) Varietas Ijo 

Panjang dan Ijo Bundar. AGRITECH 

[Internet]. 2016 Feb 11 [cited 2023 Feb 

17] ;36(1) :48–55.  Avai lable f rom: 

https://jurnal.ugm.ac.id/agritech/article/v

iew/10683

10.  Manaf YN, Rahardjo AP, Yusof YA, Desa 

M N M ,  N u s a n t o r o  B P.  L i p i d 

characteristics and tocopherol content of 

the oils of native avocado cultivars grown 

in Indonesia. Int J Food Prop [Internet]. 

2018;21(1):2758–71. Available from: 

https://doi.org/10.1080/10942912.2018.

1564761

11.  Jimenez P, Garcia P, Quitral V, Vasquez 

K, Parra-Ruiz C, Reyes-Farias M, et al. 

Pulp, Leaf, Peel and Seed of Avocado 

Fruit: A Review of Bioactive Compounds 

and Healthy Benefits. Food Rev Int 

[Internet]. 2021;37(6):619–55. Available 

f r o m :  h t t p s : / / d o i . o r g / 1 0 . 1 0 8 0 / 

87559129.2020.1717520

12. Tesfaye T, Ayele M, Gibril M, Ferede E, 

Limeneh DY, Kong F. Beneficiation of 

avocado processing industry by-product: 

A review on future prospect. Curr Res 

Green Susta in  Chem [ In ternet ] . 

2022 ;5 :100253 .  Ava i lab le  f rom: 

https://www.sciencedirect.com/science/

article/pii/S2666086521002009

13.  Green HS, Wang SC. Extra virgin grade 

avocado oil can be achieved using whole 

fruits or only mesocarp. Appl Food Res 

[Internet]. 2022;2(2):100190. Available 

from: https://www.sciencedirect.com/ 

science/article/pii/S2772502222001500

14.  Salazar-López NJ, Domínguez-Avila JA, 

Yahia EM, Belmonte-Herrera BH, Wall-

Medrano A, Montalvo-González E, et al. 

Avocado fruit and by-products as 

p o t e n t i a l  s o u r c e s  o f  b i o a c t i v e 

compounds. Food Res Int [Internet]. 

2020;138:109774. Available from: 

https://www.sciencedirect.com/science/

article/pii/S0963996920307997

15.  Bhuyan DJ, Alsherbiny MA, Perera S, 

Low M, Basu A, Devi OA, et al. The 

Odyssey of Bioactive Compounds in 

Avocado (Persea americana) and Their 

Health Benefits. Antioxidants [Internet]. 

2019;8(10). Available from: https:// 

www.mdpi.com/2076-3921/8/10/426

16. Sánchez-Quezada V, Campos-Vega R, 

Loarca-Piña G. Prediction of the 

Physicochemical and Nutraceutical 

Characteristics of ‘Hass’ Avocado Seeds 

by Correlating the Physicochemical 

Avocado Fruit Properties According to 

Their Ripening State. Plant Foods Hum 

Nutr [Internet]. 2021;76(3):311–8. 

Ava i l ab le  f r om:  h t t ps : / / do i . o rg / 

10.1007/s11130-021-00900-z

17.  Henning SM, Yang J, Woo SL, Lee R-P, 

Huang J, Rasmusen A, et al. Hass 

Avocado Inclusion in a Weight-Loss Diet 

 ., Vol. 11, Issue 3, 2023: 160-173 Nyono Dedi P., Diah Kurnia M., Setyo Sri R168



Supported Weight Loss and Altered Gut 

Microbiota: A 12-Week Randomized, 

Parallel-Controlled Trial. Curr Dev Nutr 

[Internet]. 2019;3(8):nzz068. Available 

from: https://www.sciencedirect.com/ 

science/article/pii/S247529912213043X

18.  Pacheco LS, Li Y, Rimm EB, Manson JE, 

Sun Q, Rexrode K, et al. Avocado 

Consumption and Risk of Cardiovascular 

Disease in US Adults. J Am Heart Assoc 

[Internet]. 2022 Apr 5;11(7):e024014. 

Available from: https://doi.org/10.1161/ 

JAHA.121.024014

19.  Zhang X, Xiao D, Guzman G, Edirisinghe 

I ,  B u r t o n - F r e e m a n  B .  Av o c a d o 

Consumpt ion for  12 Weeks and 

Cardiometabol ic  Risk Factors:  A 

Randomized Controlled Trial in Adults 

with Overweight or Obesity and Insulin 

R e s i s t a n c e .  J  N u t r .  2 0 2 2  A u g 

1;152(8):1851–61. 

20. Thompson S V, Bailey MA, Taylor AM, 

Kaczmarek JL,  Mysonhimer  AR, 

Edwards CG, et al. Avocado Consump-

tion Alters Gastrointestinal Bacteria 

Abundance and Microbial Metabolite 

Concentrations among Adults with 

Overweight or Obesity: A Randomized 

Controlled Trial. J Nutr [Internet]. 

2021;151(4):753–62. Available from: 

https://www.sciencedirect.com/science/

article/pii/S002231662200102X

21. Caldas APS, Chaves LO, Silva LL Da, 

Morais DDC, de Cássia Gonçalves 

Alfenas R. Mechanisms involved in the 

cardioprotective effect of avocado 

consumption: A systematic review. Int J 

Food Prop [Internet]. 2017;20(sup2): 

1675–85. Available from: https://doi.org/ 

10.1080/10942912.2017.1352601

22.  Conceição AR, Fraiz GM, Rocha DMUP, 

Bressan J. Can avocado intake improve 

weight loss in adults with excess weight? 

A systematic review and meta-analysis of 

randomized controlled trials. Nutr Res 

[Internet]. 2022;102:45–58. Available 

from: https://www.sciencedirect.com/ 

science/article/pii/S0271531722000203

23. Dreher ML, Cheng FW, Ford NA. A 

Comprehensive Review of  Hass 

Avocado Clinical Trials, Observational 

Studies,  and Biological Mechanisms. 

Nutrients. 2021 Dec;13(12). 

24. Wahyudi J, Saputra RH. Penentuan 

Korelasi Tingkat Kematangan Buah 

Alpukat (Persea Americana Mi l l ) 

Terhadap Gravitasi Spesifik. AGRITEPA. 

2016;II(2):153–64. 

25 .Hewav i tharana  GG,  Perera  DN, 

Navaratne SB, Wickramasinghe I. 

Extraction methods of fat from food 

samples and preparation of fatty acid 

methyl esters for gas chromatography: A 

rev iew.  Arab J  Chem [ In ternet ] . 

2020;13(8):6865–75. Available from: 

https://www.sciencedirect.com/science/

article/pii/S1878535220302458

26. Dotto J, Matemu AO, Ndakidemi PA. 

Nutrient composition and selected 

physicochemical properties of fifteen 

Mchare cooking bananas: A study 

conducted in northern Tanzania. Sci 

African [Internet]. 2019;6:e00150. 

A v a i l a b l e  f r o m :  h t t p s : / / 

www.sciencedirect.com/science/article/

pii/S2468227619307112

27.  Danish M, Nizami M. Complete fatty acid 

analysis data of flaxseed oil using GC-

Underrated fruit: round green avocado's hidden nutrients against obesity and comorbidities 169



FID method.  Data Br  [ In ternet ] . 

2019;23:103845. Avai lable f rom: 

https://www.sciencedirect.com/science/

article/pii/S2352340919301969

28.  Ramos-Aguilar AL, Ornelas-Paz J, Tapia-

Vargas LM, Gardea-Bejar AA, Yahia EM, 

de  Jesús  Orne las-Paz  J ,  e t  a l . 

Metabolomic analysis and physical 

attributes of ripe fruits from Mexican 

Creo le  (Pe rsea  amer i cana  va r. 

Drymifolia) and “Hass” avocados. Food 

Chem [Internet]. 2021;354:129571. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S0

30881462100577X

29.  Dreher ML, Davenport AJ. Hass Avocado 

Composition and Potential Health 

Effects. Crit Rev Food Sci Nutr [Internet]. 

2013;53(7):738–50. Available from: 

https://doi.org/10.1080/10408398.2011.

556759

30.  Mokria M, Gebrekirstos A, Said H, Hadgu 

K, Hagazi N, Dubale W, et al. Fruit weight 

and yield estimation models for five 

avocado cultivars in Ethiopia. Environ 

R e s  C o m m u n  [ I n t e r n e t ] .  2 0 2 2 

Jul;4(7):75013. Available from: https:// 

dx.doi.org/10.1088/2515-7620/ac81a4

31.  Ford NA, Spagnuolo P, Kraft J, Bauer E. 

Nutritional Composition of Hass Avocado 

Pulp. Foods [Internet]. 2023;12(13). 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

mdpi.com/2304-8158/12/13/2516

32. Phillips KM, McGinty RC, Couture G, 

Pehrsson PR, McKillop K, Fukagawa NK. 

Dietary fiber, starch, and sugars in 

bananas at different stages of ripeness in  

t h e  r e t a i l  m a r k e t .  P L o S  O n e . 

2021;16(7):e0253366. 

33. James-Martin G, Brooker PG, Hendrie 

G A ,  S t o n e h o u s e  W.  A v o c a d o 

Consumption and Cardiometabolic 

Health: A Systematic Review and Meta-

Analysis. J Acad Nutr Diet [Internet]. 

2 0 2 2 ;  A v a i l a b l e  f r o m :  h t t p s : / / 

www.sciencedirect.com/science/article/

pii/S2212267222012576

34.  Ferreyra R, Sellés G, Saavedra J, Ortiz J, 

Zúñiga C, Troncoso C, et al. Identification 

of pre-harvest factors that affect fatty acid 

profiles of avocado fruit  (Persea 

americana Mill) cv. ‘Hass’ at harvest. 

Sou th  A f r i can  J  Bo t  [ I n t e rne t ] . 

2016;104:15–20. Avai lable f rom: 

https://www.sciencedirect.com/science/

article/pii/S0254629916000144

35.  He Y, Wang B, Wen L, Wang F, Yu H, 

Chen D, et al. Effects of dietary fiber on 

human health. Food Sci Hum Wellness 

[Internet]. 2022;11(1):1–10. Available 

from: https://www.sciencedirect.com/ 

science/article/pii/S2213453021000677

36. Brownlee IA, Chater PI, Pearson JP, 

Wilcox MD. Dietary fibre and weight loss: 

Where are we now? Food Hydrocoll 

[Internet]. 2017;68:186–91. Available 

from: https://www.sciencedirect.com/ 

science/article/pii/S0268005X16303800

37.  Wen J-J, Li M-Z, Hu J-L, Wang J, Wang Z-

Q, Chen C-H, et al. Different dietary 

fibers unequally remodel gut microbiota 

and charge up anti-obesity effects. Food 

Hydrocoll [Internet]. 2023;140:108617. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S0

268005X23001637

38.  Kim Y. Chapter 31 - The Effects of Fiber 

on Visceral Fat. In: Watson RR, editor. 

Nutrition in the Prevention and Treatment 

of Abdominal Obesity (Second Edition) 

 ., Vol. 11, Issue 3, 2023: 160-173 Nyono Dedi P., Diah Kurnia M., Setyo Sri R170



[Internet]. Second Edi. Academic Press; 

2019. p. 449–58. Available from: 

https://www.sciencedirect.com/science/

article/pii/B9780128160930000318

39.  Hannon BA, Thompson S V, Edwards 

CG, Skinner SK, Niemiro GM, Burd NA, 

et al. Dietary Fiber Is Independently 

Related to Blood Triglycerides Among 

Adults with Overweight and Obesity. Curr 

Dev Nutr [Internet]. 2019;3(2):nzy094. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S2

475299122129860

40. Chew KY, Brownlee IA. The impact of 

supplementation with dietary fibers on 

weight loss: A systematic review of 

randomised controlled trials. Bioact 

Carbohydrates Diet Fibre [Internet]. 

2 0 1 8 ; 1 4 : 9 – 1 9 .  Av a i l a b l e  f r o m : 

https://www.sciencedirect.com/science/

article/pii/S2212619817300207

41. Chanmuang S, Nguyen Q-A, Kim H-J. 

Current Research on the Effects of Non-

Digestible Carbohydrates on Metabolic 

Disease. Appl Sci [Internet]. 2022;12(8). 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

mdpi.com/2076-3417/12/8/3768

42.  Wang B, Yu H, He Y, Wen L, Gu J, Wang 

X, et al. Effect of soybean insoluble 

dietary fiber on prevention of obesity in 

high-fat  diet fed mice via regulation of 

the gut microbiota. Food Funct. 2021 

Sep;12(17):7923–37. 

43.  Han X, Yang D, Zhang S, Liu X, Zhao Y, 

Song C, et al. Characterization of 

insoluble dietary fiber from Pleurotus 

eryngii and evaluation of its effects on 

obesity-preventing or relieving effects via 

modulation of gut microbiota. J Futur 

Foods [Internet]. 2023;3(1):55–66. 

A v a i l a b l e  f r o m :  h t t p s : / / 

www.sciencedirect.com/science/article/

pii/S2772566922000751

44. Müller M, Canfora EE, Blaak EE. 

Gastrointestinal Transit Time, Glucose 

Homeostasis and Metabolic Health: 

Modulation by Dietary Fibers. Nutrients 

[Internet]. 2018;10(3). Available from: 

h t t p s : / / w w w . m d p i . c o m / 2 0 7 2 -

6643/10/3/275

45.  Waddell IS, Orfila C. Dietary fiber in the 

prevention of obesity and obesity-related 

chronic diseases: From epidemiological 

ev idence to  potent ia l  molecu lar 

mechanisms. Crit Rev Food Sci Nutr 

[Internet]. 2022;62:1–16. Available from: 

https://doi.org/10.1080/10408398.2022.

2061909

46.  Furse S, Virtue S, Snowden SG, Vidal-

Puig A, Stevenson PC, Chiarugi D, et al. 

Dietary PUFAs drive diverse system-

level changes in lipid metabolism. Mol 

Metab [Internet]. 2022;59:101457. 

A v a i l a b l e  f r o m :  h t t p s : / / 

www.sciencedirect.com/science/article/

pii/S2212877822000266

47.  Jang H, Park K. Omega-3 and omega-6 

po lyunsaturated fa t ty  ac ids and 

metabolic syndrome: A systematic 

review and meta-analysis. Clin Nutr 

[Internet]. 2020;39(3):765–73. Available 

from: https://www.sciencedirect.com/ 

science/article/pii/S0261561419301463

48. Julibert A, del Mar Bibiloni M, Tur JA. 

Dietary fat intake and metabol ic 

syndrome in adults: A systematic review. 

Nutr Metab Cardiovasc Dis [Internet]. 

2019;29(9):887–905. Available from: 

https://www.sciencedirect.com/science/

article/pii/S0939475319302029

Underrated fruit: round green avocado's hidden nutrients against obesity and comorbidities 171



49. Yang B, Tseng P-T, Hu X, Zeng B-Y, 

Chang JP-C, Liu Y, et al. Comparative 

efficacy of omega-3 polyunsaturated 

fatty acids on major cardiovascular 

events: A network meta-analysis of 

randomized controlled trials. Prog Lipid 

Res [ In ternet ] .  2022;88:101196. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S0

163782722000510

50.  Vafeiadou K, Weech M, Altowaijri H, Todd 

S, Yaqoob P, Jackson KG, et al. 

Rep lacemen t  o f  sa tu ra ted  w i th 

unsaturated fats had no impact on 

vascular function but beneficial effects on 

lipid biomarkers, E-selectin, and blood 

pressure: results from the randomized, 

controlled Dietary Intervention and 

VAScular function (DIVAS) study1. Am J 

Clin Nutr [Internet]. 2015;102(1):40–8. 

A v a i l a b l e  f r o m :  h t t p s : / / w w w . 

sciencedirect.com/science/article/pii/S0

002916523277448

51.  Den Hartigh LJ. Conjugated Linoleic Acid 

Effects on Cancer,  Obesi ty,  and 

Atherosclerosis: A Review of Pre-Clinical 

and  Human Tr ia l s  w i th  Cur ren t 

Perspectives. Nutrients [Internet]. 

2 0 1 9 ; 1 1 ( 2 ) .  A v a i l a b l e  f r o m : 

h t t p s : / / w w w . m d p i . c o m / 2 0 7 2 -

6643/11/2/370

52. Basak S, Duttaroy AK. Conjugated 

Linoleic Acid and Its Beneficial Effects in 

Obesity, Cardiovascular  Disease, and 

Cancer. Vol. 12, Nutrients. Switzerland; 

2020. 

53. Lehnen TE, da Silva MR, Camacho A, 

Marcadenti A, Lehnen AM. A review on 

effects of conjugated linoleic fatty acid 

(CLA) upon body composition and 

energetic metabolism. J Int Soc Sports 

Nutr [Internet]. 2015;12(1):36. Available 

from: https://doi.org/10.1186/s12970-

015-0097-4

54.  Takic M, Pokimica B, Petrovic-Oggiano 

G, Popovic T. Effects of Dietary α-

Linolenic Acid Treatment and the 

Efficiency of  I ts   Convers ion to 

E i cosapen taeno ic  and  Docosa -

hexaenoic Acids in Obesity and Related 

Diseases. Molecules. 2022 Jul;27(14). 

55. Ando Y, Saito S, Miura H, Osaki N, 

Katsuragi Y. Consumption of alpha-

linolenic acid-enriched diacylglycerol 

induces increase in dietary fat oxidation 

compared with alpha-linolenic acid-

enriched triacylglycerol: A randomized, 

double-blind trial. Nutr Res [Internet]. 

2017 ;48 :85–92 .  Ava i lab le  f rom: 

https://www.sciencedirect.com/science/

article/pii/S0271531717304876

56. Gonçalves NB, Bannitz RF, Silva BR, 

Becari DD, Poloni C, Gomes PM, et al. α-

Linolenic acid prevents hepatic steatosis 

and improves glucose tolerance in mice 

fed a high-fat diet. Clinics [Internet]. 

2 0 1 8 ; 7 3 : e 1 5 0 .  Av a i l a b l e  f r o m : 

https://www.sciencedirect.com/science/

article/pii/S1807593222005208

 ., Vol. 11, Issue 3, 2023: 160-173 Nyono Dedi P., Diah Kurnia M., Setyo Sri R172


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

