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Plant-Based Milks: Soy1
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Soy milk is a plant-based milk made from soybeans (Glicine
max). Unlike some of the recently marketed plant-based
milks, soy milk has a long history as a beverage around the
world and has been marketed in the United States for more
than a century (Shurtleff et al. 2013). If you have wondered
how it compares to cow’s milk, this publication describes
the ingredients and nutrient content of commercially
produced soy milk and its potential benefits and risks to
health.

How is store-bought soy milk
made?
To manufacture soy milk, whole soybeans are dehulled,
heated, soaked, and rinsed to remove any beany flavor and
decrease antinutrient content, and are then ground and
filtered (Chen 1989). During this process the soy pulp,
containing much of the insoluble fiber and some protein,
is removed while most of the soy protein is retained (Chen
1989). The filtered soybean liquid that is produced creates
the soy milk (Chen 1989).
Commercially, the ingredients in soy milk are typically
filtered water, soybean, a vitamin and mineral blend, salt,
natural flavor, and a gum for thickening (Silk n.d.-b).
Some brands add soy protein concentrate. Sugar is added
to sweetened, flavored varieties (Silk n.d.-c). Soy milk is
typically fortified with calcium and vitamins A and D to
levels similar or higher than those of cow’s milk. This plantbased milk is available in a number of varieties and flavors,
including original, light, organic, unsweetened, vanilla, and
chocolate (Silk n.d.-d).

Figure 1. Credit: Lincoln Zotarelli, UF/IFAS

How does the nutrient profile of
soy milk compare to cow’s milk?
Table 1 shows the nutrient profiles of three types of soy
milk (unsweetened, light, and nonfat) and three types
of cow’s milk (fat-free, low-fat, and whole). The serving
size for this comparison is 1 cup (8 oz). Unsweetened soy
milk is similar in calorie content to fat-free cow’s milk.
Unsweetened soy milk is the closest plant-based milk that
is comparable to cow’s milk in terms of protein and key
vitamins and minerals. Unsweetened soy milk is also lower
in saturated fat than cow’s milk. Per serving, the 12–13
grams of carbohydrates in cow’s milk are from a naturally
occurring sugar in milk (lactose), whereas unsweetened soy
milk contains only 3 grams of carbohydrates, with 2 grams
being fiber. However, many brands and varieties of soy
milk, including light soy milk and nonfat plain soy milk,
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have added sugars. However, these two soy milk versions
are also lower in calories and fats than the unsweetened soy
milk and any type of cow’s milk, while having just slightly
lower amounts of protein.

What are the potential health
benefits of soy milk?
Soy milk is a source of essential fatty acids (USDA n.d.).
Because it is low in saturated fat, it may be ideal for those
limiting their saturated fat intake to reduce their risk of
cardiovascular disease. Keep in mind that the Dietary
Guidelines for Americans recommends consuming less
than 10 percent of calories per day from saturated fats
(USDA 2015a). The protein found in soy milk is highly
digestible; it is also considered complete because it contains
all 9 essential amino acids (the building blocks of proteins)
and thus is a good source of high-quality protein (Hughes
et al. 2011) compared to other plant-based milks, which
are typically low in protein. Soy milk also provides dietary
fiber. Although most insoluble fiber is removed in the
manufacturing of soy milk, there is some soluble fiber in
soy milk.
Isoflavones are phytochemicals in soybeans with known
bioactivity in the body, such as inhibiting bone loss and
stimulating bone formation in menopausal women (Ma et
al. 2008), as well as improving their cognitive function and
visual memories (Cheng et al. 2015). However, to attain
the beneficial effects of soy isoflavones, intake must be at
least 60–100 mg per day. The isoflavone content in soy milk
ranges from about 3 to 50 mg per 1 cup serving, depending
on the brand of soy milk (USDA 2015b). Though soybeans
are considered one of the foods that are higher in isoflavones, some commercial soy milks may not provide levels
adequate to exert a health benefit (USDA 2015b; Bhagwat,
Haytowitz, and Wasswa-Kintu 2019).
External estrogen, such as contraceptives and hormonal
replacement therapy, may increase the risk of breast cancer
(Anothaisintawee et al. 2013). However, higher consumption of soy foods containing isoflavones (phytoestrogens)
is associated with a lower risk of developing breast cancer
(Zhao et al. 2019) and lower recurrence (Qiu et al. 2019).
Soy is also associated with decreased risk of prostate cancer
(Applegate et al. 2018), colorectal cancer (Yu et al. 2016),
and endometrial cancer (Zhong et al. 2018).
Consuming soy is associated with decreased risk of
cardiovascular disease, stroke, and coronary heart disease
(Li et al. 2020). In menopausal women, soy may help relieve
hot flashes and other menopausal discomforts (Taku et al.
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2012); it also provides protein that enhances bone health
(George et al. 2020). Fortified soy milk is a good source of
calcium (USDA n.d.). Because soy provides plant protein
and is low in carbohydrate, consuming unsweetened soy
milk may help manage glycemic response in diabetes and
insulin-resistant patients. A higher intake of soy products
has been shown to be associated with a lower risk of type 2
diabetes mellitus (Li et al. 2018).

What are the possible risks of soy
milk?
Does soy have “feminizing effects”? This is a common
misconception about soy. Isoflavone (soy phytoestrogen)
has a structure similar but not identical to estrogen (a hormone that plays various roles in the female body, including
developing and maintaining female characteristics and the
reproductive system). A review of studies found that there
is no evidence suggesting that isoflavone exposure increases
blood estrogen levels in men (Messina 2010). Neither
soy foods nor isoflavone supplements altered levels of
reproductive hormones, such as testosterone, in men (Li et
al. 2020). Also, no effects were found on thyroid hormones
(Li et al. 2020).
Soy milk may interact with certain medications, such as
warfarin, resulting in decreased efficacy (Cambria-Kiely
2002). It is recommended that individuals consult their
physician or pharmacist for more information on potential
soy-medication interactions. Soy milk is free of lactose
(milk sugar) and milk protein, making it an appropriate
choice for people who have intolerance to lactose or an
allergy to cow’s milk protein, respectively. However, soy
is one of the 8 major food allergens (Food and Drug
Administration [FDA] 2018). Soy milk must be avoided by
individuals with a soy allergy.

Is soy milk an appropriate choice
for children?
One 8 oz serving of soy milk contains 53% and 37% of
the recommended daily protein intake for toddlers and
young children, respectively, based on their average
weight (Singhal et al. 2017). Soy milk may be an adequate
replacement for cow’s milk in vegan children or those who
are allergic to cow’s milk protein. Unsweetened soy milk is
preferable, because it does not contain added sugars.
Soy milk should never be provided to infants; however,
soy-based infant formulas may be appropriate for infants
whose mothers cannot breastfeed or otherwise receive
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human milk. For many reasons, breastfeeding is one of the
most effective ways to ensure child health; human milk
provides adequate energy and all the nutrients the infant
needs for at least the first six months of life (World Health
Organization n.d.).
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Summary

Food and Drug Administration (FDA). 2018. “Food
Allergies: What You Need to Know.” Accessed September
30, 2020. https://www.fda.gov/Food/ResourcesForYou/
Consumers/ucm079311.htm.

Soy milk is a plant-based milk alternative that is comparable to cow’s milk in terms of protein and other key
nutrients. It is a source of isoflavones, which are associated
with health benefits, including decreased risk of some
types of cancer and protective effects on cardiovascular,
bone, and possibly cognitive health. Because unsweetened
soy milk is low in carbohydrate, it may be an appropriate
beverage choice for people with diabetes needing to manage
their blood glucose. Although there have been concerns
regarding soy consumption and hormone effects, soy foods
have not been shown to alter reproductive hormones in
men. For children, such as those following a vegan diet, soy
milk is an appropriate plant-based replacement for cow’s
milk.
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Table 1. Nutrient profiles of soy milk compared to fat-free, low-fat, and whole cow’s milk.
Unsweetened soy
milk
(1 cup)

Light soy
milk
(1 cup)

Nonfat plain
soy milk
(1 cup)

Fat-free skim
milk
(1 cup)

Low-fat milk
(1%)
(1 cup)

Whole milk
(1 cup)

Energy (Calories)

80

60

70

83

105

146

Protein (g)

7

6

6

8

8

8

Total fat (g)

4

2

0

0.2

2.3

8

Saturated fat (g)

0.5

0

0

0.1

1.4

4.5

Polyunsaturated fat (g)

2.5

1

0

0

0

0.3

Monounsaturated fat (g)

1

0.5

0

0

0.5

1.7

Carbohydrate (g)

3

5

10

12

13

12

Fiber (g)

2

1

<1

0

0

0

Total sugars (g)

1

3

9

12

12

12

Vitamin A (mcg)

150

150

150

156

142

78

3

3

NR

1

1

1

Vitamin B12 (mcg)
Vitamin D (mcg)

3

3

2.5

3

3

3

Calcium (mg)

300

451

250

322

307

300

Sodium (mg)

75

115

105

100

95

93

Potassium (mg)

350

341

210

407

388

366

NR: Not reported. Source: (Silk n.d.-a, Silk n.d.-b, United States Department of Agriculture (USDA) n.d., Westsoy n.d.)

Plant-Based Milks: Soy

5

