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Abstract
The recognition of sacha inchi (SI) as a superfood has shown its potential to be used as a new source of plant-based milk
with high nutritional value. In this study, the SI milk powder was produced through the spray drying technique at two different
inlet temperatures of 160°C and 180°C. The spray-dried SI milk powder was subjected to nutrient analysis using standard
methods. The nutrients analyzed include ash, fat, moisture content, fiber, protein and carbohydrate. The water holding
capacity was also measured for the SI milk powder to determine its ability to absorb water. The sensory evaluation was
performed using a 5-point hedonic scale to rate panelist preference on the odor, color, and texture of the SI milk powder.
Proximate analysis showed that spray-dried milk powder produced at 160°C inlet temperature has the highest value of
nutrient content compared to the milk powder produced at 180°C. The nutrient content in milk powder produced at 160°C
spray-dry inlet temperature was as follows: ash (6.98 ± 1.90%), fat (5.15 ± 0.21%), fiber (0.63 ± 0.13%), moisture content
(2.94 ± 0.25%), protein (11.64 ± 0.08%), and carbohydrate (70.08 ± 0.48%). Meanwhile, nutrient content in milk powder
produced at 180°C was: ash (4.44 ± 1.6935%), fat (4.03 ± 0.012%), fiber (0.56 ± 0.1294%), moisture content (5.56 ± 0.08%),
protein (9.18 ± 0.44%), and carbohydrate (78.85 ± 0.50%). The water capacity of milk powder produced at the inlet
temperature of 160°C was higher (93.97±3.11%) compared to the milk powder produced at 180°C (71.64 ± 1.23%) inlet
temperature. The sensory evaluation test revealed that all the tested parameters, including odor, color, and texture, showed
that the SI milk powder is acceptable as the new potential powdered milk. The study has shown that spray-dried SI milk
powder is a good source of macronutrients and is feasible to be consumed as plant-based milk. © 2024 Malaysian Institute
of Chemistry. All rights reserved.

Author Keywords
plant-based milk;  proximate analysis;  Sacha inchi;  spray drying

References

Kim, D. -S, Joo, N.
Nutritional composition of Sacha inchi (Plukenetia volubilis L.) as affected by
different cooking methods
(2019) International Journal of Food Properties, 22 (1), pp. 1235-1241. 

Sánchez, E. G. T., Hernández-Ledesma, B., Gutiérrez, L. -P.
Sacha inchi oil press-cake: physicochemical characteristics, food-related
applications and biological activity
(2021) Food Reviews International, 39, pp. 148-159. 

Gonzales, G. F., Tello, J., Zevallos-Concha, A., Baquerizo, L., Caballero, L.
Nitrogen balance after a single oral consumption of sacha inchi (Plukenetia volúbilis
L.) protein compared to soy protein: a randomized study in humans
(2018) Toxicol Mech Methods, 28 (2), pp. 140-147. 

Scopus - Print Document https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&s...

1 of 4 5/12/2024, 2:49 pm



Cárdenas, D. M., Gómez Rave, L. J., Soto, J. A.
Biological activity of Sacha inchi (Plukenetia volubilis Linneo) and potential uses in
human health: a review
(2021) Food Technology and Biotechnology, 59 (3), pp. 253-266. 

Castro, J. P., Vaca, C., Soto, E. J., Vargas, J. R., García, G., Banon, J., Neira, E. F.,
Tuesta, T.
Sacha inchi oil (Plukenetia volubilis) stabilized with antioxidants for addition in
fresh cheese
(2020) African Journal of Food, Agriculture, Nutrition and
Development, 20, pp. 16638-16651. 

Liu, K. S.
(1997) Soybeans: Chemistry, Technology, and Utilization, pp. 465-480. 
Chapman and Hall, New York

Singh, P., Bilyeu, L., Krishnaswamy, K.
Spray drying process optimization: drought resistant variety (W82) soymilk powder
using response surface methodology (RSM)
(2022) LWT-Food Science and Technology, 166, p. 113760. 

Samborska, K., Budziak-Wieczorek, I., Matwijczuk, A., Witrowa-Rajchert, D., Gagos, M.,
Galdyszewska, B., Karcz, D., Jedlinska, A.
Powdered plant beverages obtained by spray-drying without carrier addition-
physicochemical and chemometric studies
(2024) Scientific Reports, 14, p. 4488. 

Olagunju, A., Muhammad, A., Aliyu, S., Mada, S. B., Isah, R., Abdullahi, S. A., Audu, Z. O.
Nutritional Values of Powdered Milk Commercially Consumed in West Africa
(2013) International Journal of Food Nutrition and Safety, 4 (2), pp. 55-61. 

Augustin, M. A., Margetts, C. L.
Powdered Milk: Milk Powders in the Marketplace
(2003) Encyclopedia of Food Sciences and Nutrition (SecondEdition), pp. 4694-4702. 
ed. AcademicPress,VictoriaAustralia

Tamuno, E. N. J., Monday, A. O.
Physicochemical, mineral and sensory characteristics of cashew nut milk
(2019) International Journal of Food Science and Biotechnology, 4 (1), pp. 1-6. 

Aysu, Ş., Akıl, F., Çevik, E., Kılıç, M. E., İlyasoğlu, H.
Development of homemade hazelnut milk-based beverage
(2020) Journal of Culinary Science &Technology, 20 (5), pp. 421-429. 

Sukri, N., Hashib, S. A., Hasfalina, C. M., Abdulsalam, M.
Effect of 40 maltodextrin concentration and slurry temperature on pineapple powder
using ultrasonic spray dryer
(2018) FoodResearch, 2 (6), pp. 582-586. 

(2005) Official method of Analysis, 
Association of Official Agricultural Chemists 18th Edition, Association of Officiating
Analytical Chemists, Washington DC, Method 911.43

Scopus - Print Document https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&s...

2 of 4 5/12/2024, 2:49 pm



Yadav, P. B., Edukondalu, L., Patel, S., Rao, D. B.
Influence of spray drying technology on the proximate composition of peanut
(Arachis hypogaea L.) milk powder
(2018) Journal of Pharmacognosy and Phytochemistry, 7 (5), pp. 2852-2855. 

Sosulski, F., Humbert, E. S., Bui, K., Jones, J. D.
Functional properties of rapeseed flours, concentrates and isolate
(1976) Journal of Food science, 41 (6), pp. 1349-1352. 

Sanful, R. E.
Production and sensory evaluation of tigernut beverages
(2009) Pakistan Journal of Nutrition, 8 (5), pp. 688-690. 

(2001) Fundamentals of Dairy Science Powder Milk: USA Standards of Powder Milk, 
United State Department of Agriculture 2<sup>nd</sup> ed., FDSPM, New York

(1999) Food Agriculture Organization/World Health Organization of Food Standards:
Codex standards for milk powders and cream powders, p. 207. 
Codex Alimentarius Codex Standard

Padma, M., Rao, P. V. K. J., Edukondalu, L., Aparna, K., Babu, G. R.
The effects of spray drying conditions on water absorption index, water solubility
index, solubility, and water activity (aw) of rice milk powder
(2022) International Journal of Environment and Climate Change, 12 (11), pp. 517-529. 

Angel, P., Gurumoorthi, P.
Optimization of spray drying process parameters for the production of cranberry
flavored oat milk powder using response surface methodology
(2024) Food Science and Technology, 12, pp. 48-61. 

Masum, A. K. M., Chandrapala, J., Adhikari, B., Huppertz, T., Zisu, B.
Effect of lactose-to-maltodextrin ratio on emulsion stability and physicochemical
properties of spray-dried infant milk formula powders
(2019) Journal of Food Engineering, 254, pp. 34-41. 

Czaja, T., Aldona, S., Roman, S.
Quantification of Ash and Moisture in Wheat Flour by Raman Spectroscopy
(2020) Foods, 9 (3), p. 280. 

Perring, L., Tschopp, A.
Determination of ash content of milk-based powders by energy dispersive x-ray
fluorescence
(2019) Microchemical Journal, 145, pp. 162-167. 

Tamime, A. Y.
Dried milk products
(2009) Dairy powders and concentrated products, pp. 180-234. 
ed: Wiley-Blackwell. United Kingdom

Lawal, N. S., Tajuddeen, N., Garba, B. B.
Assessment of some mineral elements in different brands of powdered milk sold in
Samaru Zaria, Nigeria
(2014) International Food Research Journal, 22 (6), pp. 2634-2636. 

Scopus - Print Document https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&s...

3 of 4 5/12/2024, 2:49 pm



Ogolla, J. A., Kulig, B., Bădulescu, L., Okoth, M. W., Esper, G., Breitenbach, J., Hendel,
O., Strum, B.
Influence of inlet drying air temperature and milk flow rate on the physical, optical
and thermal properties of spray-dried camel milk powders
(2019) Food Bioprocess Technolology, 12, pp. 751-768. 

Zainatul, A. S., Anis, Z.
Production of oil palm milk powder by spray drying technique
(2020) Materials Today: Proceedings, 31 (1), pp. 306-312. 

Park, C. W., Bastian, E., Farkas, B., Drake, M. A.
The effect of feed solids concentration and inlet temperature on the flavor of spray-
dried whey protein concentrate
(2014) Journal of Food Science, 79, pp. 19-24. 

Antunes, I. C., Bexiga, R., Pinto, C., Roseiro, L. C., Quaresma, M. A. G.
Cow’s milk in human nutrition and the emergence of plant-based milk alternatives
(2022) Foods, 12 (1), p. 99. 

Aydar, E. F., Sena Tutuncua, S., Ozcelik, B.
Plant-based milk substitutes: bioactive compounds, conventional and novel
processes, bioavailability studies, and health effects
(2020) Journal of Functional Foods, 70, p. 103975. 

Haque, M. A., Adhikari, B.
Drying and denaturation of proteins in spray drying process
(2015) Handbook of Industrial Drying, pp. 971-984. 

Nor, R. A., Harisun, Y., Ismail, W., Husnul, H. S., Fitrien, H., Iylia, A. M. Z.
Thermal effect of spray drying process on the quality of Ficus deltoidea extract
(2020) Malaysian Journal of Medicine and Health Sciences, 16, pp. 95-100. 
(SUPP11)

Jiang, B., Tsao, R., Li, Y., Miao, M.
Food safety: food analysis technologies/techniques
(2014) Encyclopedia of Agriculture and Food Systems, pp. 273-288. 

Correspondence Address
Md Zin N.H.; Department Biotechnology, Malaysia; email: hasnizamz@iium.edu.my

Publisher: Malaysian Institute of Chemistry

ISSN: 15112292
Language of Original Document: English
Abbreviated Source Title: Malays. J. Chem.
2-s2.0-85209898398
Document Type: Article
Publication Stage: Final
Source: Scopus

Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

Scopus - Print Document https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&s...

4 of 4 5/12/2024, 2:49 pm


