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Plant-Based Milks: Rice1

Meagan Lamothe, Daniela Rivero-Mendoza, and Wendy J. Dahl 2


Rice milk is a plant-based, non-dairy beverage made primarily from milled rice and water. It is marketed as an allergy-friendly, easy-to-digest, vegan substitute for cow's milk (DREAM n.d.-a). Similar to other plant-based beverages, rice milk usually has an opaque white or beige color and creamy texture resembling that of cow's milk (Makinen et al. 2016). This publication describes how rice milk is made, its ingredients and nutrient profile, and potential health benefits and risks of consumption.

 



Figure 1.  
Credit: Lincoln Zotarelli, UF/IFAS 



 


How is rice milk made?

The industrial process of making rice milk involves a number of steps. First, the rice grains are milled, either fully or partially. "Fully milled" indicates that the husk, germ, and bran have been removed, and only white rice remains, whereas "partially milled" signifies that only the husk has been removed, and thus brown rice remains. The fully milled process may create the optimal texture, but it also results in losses of vitamins, minerals, and fiber (Muthayya et al. 2014). Next, the milled rice is ground, made into a slurry by combining with water, and filtered to remove any particles that are too large or coarse (Makinen et al. 2016). The remaining slurry is treated with enzymes to partially break down the starch and facilitate a suspension mixture. When the desired viscosity (thickness) is reached, other ingredients are added, such as oil, salt, stabilizers, vitamins, minerals, flavors, and sweeteners. After the addition of oil, an emulsion is produced through homogenization, which creates creaminess and stability of the rice milk (Makinen et al. 2016). Although commercially produced rice milk can typically be found at major grocery chains and health food stores, there are also many simple online recipes for making rice milk with basic ingredients in a home kitchen.

In most commercial brands of rice milk, the first four ingredients are water, milled rice, vegetable oil (canola, sunflower, or safflower), and salt (DREAM n.d.-d). In some rice milk varieties, there may be additional ingredients. These can include natural or artificial flavors, such as vanilla and chocolate; thickeners, such as xanthan gum, tapioca starch, or carrageenan; and vitamins and minerals for nutrient fortification, such as calcium phosphate and vitamins A, D, and B12 (DREAM n.d.-b).



How does the nutrient profile of rice milk compare to cow's milk?

Table 1 summarizes the nutrient profiles for a 1 cup (8 oz) serving of rice milk and whole and low-fat cow´s milk. This comparison assumes that the rice milk is unflavored but fortified with calcium and vitamins A, D, and B12.

Calories. A serving of cow's whole milk contains about 150 calories (USDA n.d.), whereas a serving of rice milk is about 120 calories (DREAM n.d.-c). However, fat-free and low-fat cow's milk contain fewer calories than rice milk (USDA n.d.).

Protein. A serving of cow's milk (either whole, skim, or low-fat) contains about 8 g of protein (USDA n.d.), whereas a serving of rice milk contains less than 1 g of protein (DREAM n.d.-c).

Fat. A serving of whole cow's milk contains about 8 g of fat, of which more than half is saturated fat (USDA n.d.). A serving of rice milk contains a similar amount of fat as low-fat milk but no saturated fat (DREAM n.d.-c).

Carbohydrates. An 8 oz serving of whole or low-fat cow's milk contains about 12 to 13 g of total carbohydrate, almost all of which is in the form of the naturally occurring milk sugar, lactose (Singhal, Baker, and Baker 2017). An 8 oz serving of rice milk contains about 23 g of total carbohydrates, of which about 10 g is added sugar (DREAM n.d.-c). The remaining 13 g of carbohydrate is starch. Most commercial rice milks contain no fiber.

Vitamins and Minerals. Commercially produced, fortified rice milks may contain similar levels of calcium, vitamins A, D, and B12 as cow's milk (USDA n.d.), because these nutrients have been added to the beverage during the production process. Unfortified rice milk (without any added vitamins and minerals), such as homemade rice milk, is not a source of these nutrients (DREAM n.d.-d).



What are the potential health benefits of rice milk?

Rice milk is safe for people who have allergies to cow's milk, because it does not contain any milk protein. In the United States, foods that contain any of the eight major food allergens—or proteins derived from these foods—must include a disclosure on the label (FDA 2018). Dairy is the most common major food allergen. Allergies to soy and tree nuts, the base ingredients of other plant-based milks, are also common (FDA 2018). Although allergy to rice is possible, rice is not among the common allergens in the United States, making rice milk a safe choice for many people with allergies to dairy, soy, or nuts.

Because rice milk does not contain any lactose, it is suitable for adults with lactose intolerance. Lactose-free cow's milk is also suitable for individuals with lactose intolerance and is widely available in the United States.

Rice milk also contains no saturated fat or cholesterol (Singhal, Baker, and Baker 2017). The Dietary Guidelines for Americans recommend limiting intake of saturated fat to less than 10% of total calorie intake per day, so rice milk fits well within this guideline (USDA 2015). Note that low-fat and fat-free cow's milk also align with the DGA recommendation, because these products are low in saturated fat.



What are the possible risks of rice milk?

Rice milk contains nearly twice as many grams of carbohydrates per serving as cow's milk, including about 10 g of sugars per serving. It is recommended in the Dietary Guidelines for Americans to limit intake of sugar-containing beverages. In contrast, low-fat or skim cow's milk are free of added sugars and thus are healthful choices. The glycemic index of rice milk is also about twice that of cow's milk, meaning it leads to a higher increase in blood glucose after consumption (University of Sydney n.d.). Rice milk may not be the best choice for individuals with diabetes or at risk for diabetes, who are trying to limit intake of carbohydrates and manage their blood glucose.

A possible health risk of consuming rice milk is its potentially high levels of arsenic (Wilson 2015). Arsenic is a toxic metal that occurs naturally in the soil and water and can subsequently enter the food supply through plants. Rice tends to absorb higher amounts of arsenic than other grains and can sometimes reach dangerous levels if it is not monitored closely. In the United States, the Food and Drug Administration (FDA) conducts testing of foods to ensure limited consumer exposure to arsenic from rice and other foods (FDA 2019). For this reason, it is likely that commercially available rice milks available in the United States are not high in arsenic, but it may be prudent to consume rice and rice-containing products, including rice milk, in moderation.



Is rice milk an appropriate choice for children?

Rice milk has been suggested as a substitute for cow's milk for children with milk protein allergies (Tzifi, Grammeniatis, and Papadopoulous 2014). If a child is consuming a vegan diet, fortified rice milk does provide a source of some of the essential nutrients commonly found in dairy: calcium, vitamin A, vitamin D, and vitamin B12 (DREAM n.d.-c). However, rice milk provides very little protein—another much-needed nutrient for child growth. The addition of an appropriate protein powder, such as soy or pea, to rice milk may be needed to ensure adequate protein intake and proper growth and development (Baroni, Goggi, and Battino 2018). Additionally, it is important to note that caution should be taken regarding the amount of rice milk a child drinks due to the risk of arsenic toxicity, as discussed above (Carignan et al. 2016).

Rice milk should not be fed to infants. Infants should be fed human milk, or in the absence of human milk, an appropriate infant formula.



Summary

Rice milk is a plant-based, non-dairy beverage. Compared to cow's milk, rice milk is much lower in protein and higher in carbohydrate. If fortified, rice milk provides similar amounts of calcium and vitamins A, D, and B12 as cow's milk. The sugar and starch content of rice milk contributes to its high glycemic index. Because it provides little protein and is a potential source of arsenic, caution should be exercised when considering rice milk as a beverage for children.
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Tables

Table 1. 
Nutrient profiles of fortified, unflavored rice milk compared to cow's milk.


	 	
Fortified rice milk

(1 cup)

	
Fat-free skim milk 

 (1 cup)

	
Low-fat (1%) milk 

 (1 cup)

	
Whole milk 

(1 cup)


	
Energy (Calories)

	
120

	
83

	
102

	
150


	
Protein (g)

	
1

	
8

	
8

	
8


	
Total fat (g)

	
2.5

	
0

	
2.4

	
8


	
Saturated fat (g)

	
0

	
0.1

	
1.5

	
4.5


	
Carbohydrate (g)

	
23

	
12

	
12

	
12


	
Fiber (g)

	
0

	
0

	
0

	
0


	
Total sugars (g)

	
10

	
12

	
12

	
12


	
Vitamin A (mcg)

	
80

	
149

	
142

	
112


	
Vitamin B12 (mcg)

	
0.6

	
1

	
1

	
1


	
Vitamin D (mcg)

	
3.8

	
3

	
3

	
3


	
Calcium (mg)

	
300

	
298

	
305

	
276


	
Sodium (mg)

	
100

	
102

	
107

	
105


	
Potassium (mg)

	
NR

	
381

	
366

	
322


	
NR: Not reported; Source: USDA (n.d.), DREAM (n.d.-c)
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