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Sugar Content of Popular Sweetened
Beverages Based on Objective Laboratory
Analysis: Focus on Fructose Content
Emily E. Ventura1, Jaimie N. Davis1 and Michael I. Goran1,2
The consumption of fructose, largely in the form of high fructose corn syrup (HFCS), has risen over the past several
decades and is thought to contribute negatively to metabolic health. However, the fructose content of foods
and beverages produced with HFCS is not disclosed and estimates of fructose content are based on the common
assumption that the HFCS used contains 55% fructose. The objective of this study was to conduct an objective
laboratory analysis of the sugar content and composition in popular sugar-sweetened beverages with a particular
focus on fructose content. Twenty-three sugar-sweetened beverages along with four standard solutions were
analyzed for sugar profiles using high-performance liquid chromatography (HPLC) in an independent, certified
laboratory. Total sugar content was calculated as well as percent fructose in the beverages that use HFCS as the sole
source of fructose. Results showed that the total sugar content of the beverages ranged from 85 to 128% of what was
listed on the food label. The mean fructose content in the HFCS used was 59% (range 47–65%) and several major
brands appear to be produced with HFCS that is 65% fructose. Finally, the sugar profile analyses detected forms of
sugar that were inconsistent with what was listed on the food labels. This analysis revealed significant deviations in
sugar amount and composition relative to disclosures from producers. In addition, the tendency for use of HFCS that
is higher in fructose could be contributing to higher fructose consumption than would otherwise be assumed.
Obesity (2010) doi:10.1038/oby.2010.255

Introduction

Sugar-sweetened beverages have been shown to contribute to
weight gain in both adults and youth (1–5) and are associated
with chronic health consequences including risk for obesity,
diabetes, cardiovascular disease, and fatty liver disease (6–10).
Per capita caloric intake from sugar-sweetened beverages went
from 50 calories in 1965 to over 200 calories in 2002 (11).
Soft drinks in the United States, as well as some other popular
sugar-sweetened beverages, are sweetened primarily with high
fructose corn syrup (HFCS), and it is estimated that Americans
≥ age 2 years ingest at least 132 calories per day from HFCS
(5). The consumption of total fructose increased by nearly 30%
between 1970 and 2000, largely due to the increased use of
HFCS (5). Even when beverages are not sweetened with HFCS
and instead contain cane sugar or crystalline fructose, which
are often viewed by the public as healthier, more natural alternatives, the overall total sugar content and the fructose content
of the beverages are still high and still of concern. In addition to
the concerns over the increased caloric intake from increased
sugar consumption, there is also an additive metabolic risk
associated with high consumption of fructose in particular

(12).The consumption of high amounts of fructose has been
found to be particularly associated with negative health outcomes (13) such as insulin resistance, triglyceride deposition
in the liver (14), and kidney stones (15–18).
High fructose corn syrup can be produced in different formulations, and according to the Corn Refiners Association,
HFCS is “either 42 percent or 55 percent fructose” (19) combined with the remaining percentage of glucose, although
HFCS with higher fructose content can be produced (20,21).
Although food labels are required to provide total grams of
sugar in a beverage, complete information regarding sugar
composition, i.e., fructose vs. glucose, is not required and not
disclosed on the label. Even when the ingredient list specifies
“high fructose corn syrup,” the actual fructose content of the
syrup is not known, as beverage manufacturers do not specify
which formulation of HFCS they use. However, there may be a
preference for the use of higher percentages of fructose considering that fructose tastes sweeter than glucose. Due to the lack
of knowledge of actual fructose content in foods, researchers
conducting detailed dietary analyses examining fructose consumption rely on approximations and assumptions of the
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specifics of HFCS used in food production. Typically these
calculations assume that the ratio of fructose:glucose in the
HFCS used in food production is 55:45. The objective of the
current report was to conduct an objective laboratory analysis
of popular sugar-sweetened beverages in order to examine the
validity of this assumption and gain more objective data on
the sugar composition in popular sweetened beverages, with a
particular focus on fructose.

grams per 100 ml by summing the fructose, glucose, and sucrose results.
The total sugar content as assessed by the laboratory was compared to
the total sugar content reported on the nutrition label or the nutrition
facts published online (in the case of the fountain drinks from fast food
restaurants). Finally, for the drinks in which the only source of fructose
was HFCS, we calculated the fructose-to-glucose ratio using the laboratory results in order to approximate the formulation of the HFCS used.

Methods and Procedures
Samples of sweetened beverages
Twenty-three samples of popular sugar-sweetened beverages were purchased in East Los Angeles, California. Beverages were selected based
on the frequency of consumption by children participating in our past
research studies in Los Angeles as well as based on National popularity.
All of the samples were domestically produced with the exception of
the Mexican Coca-Cola, which is readily available for purchase in East
Los Angeles and was selected due to its popularity. The majority of the
samples were purchased in cans and bottles, and in addition, six samples of fountain drinks were obtained from local fast food restaurants
for use in comparisons to the canned/bottled drinks to explore within-brand variation for Coca-Cola, Sprite, and Pepsi. For the fountain
drink samples, beverages were ordered without ice and were purchased
the same afternoon in which they were shipped to the laboratory. Four
standard solutions were created for simultaneous laboratory testing.
These solutions were prepared in the range of sugar content roughly
equivalent to most sweetened beverages as follows: pure fructose
(10 g/100 ml), pure glucose (10 g/100 ml), pure sucrose (10 g/100 ml),
and a 50:50 mixture of fructose and glucose (5 g/100 ml for each sugar).
Samples plus standard solutions were transferred to airtight containers
and sent overnight from Los Angeles to Krueger Food Laboratories in
Billerica, MA, and were kept chilled during shipping. The laboratory
was blinded to the source of all samples and standards.

Table 1 shows the results of the triplicate assays for the standard
solutions that were prepared and sent to the laboratory for
analysis. The mean fructose detected for the 10 g/100 ml
standard solution was 9.9 g/100 ml with a coefficient of variation of 2.6%. The mean glucose detected for the 10 g/100 ml
standard solution was 9.8 g/100 ml with a coefficient of variation of 2.7%. The mean sucrose detected for the 10 g/100 ml
solution was 9.0 g/100 ml with a coefficient of variance of 8.7%.
For the 50:50 standard mixture of free fructose (5.0 g/100 ml)
and glucose (5.0 g/100 ml), an average of 5.0 g/100 ml was
detected for fructose with a coefficient of variance of 4.2%,
and 5.1 g/100 ml was detected for glucose with a coefficient of
variance of 3.9%. For the fructose and glucose standards, no
sucrose was detected. However, for the sucrose assays, a small
amount of fructose was detected but no glucose. The average
fructose detected in the 10 g/100 ml sucrose standard was
0.26 g/100 ml, suggesting the potential for a small amount of
false positive fructose detection in samples containing sucrose.
This result could also be due to an actual trace amount of fructose being present in the control sample.

Sugar assays
Samples were analyzed for sugar profiles using high-performance
liquid chromatography (HPLC) in an independent certified laboratory (Krueger Food Laboratories, Billerica, MA). The HPLC method
assesses free fructose, free glucose, sucrose, maltose, and lactose content
in grams per 100 ml (22).
Only the results from the fructose, glucose, and sucrose were used for
this report as none of the beverages tested contained detectable amounts
of maltose or lactose. Each of the beverage samples was tested once and
each of the standard solutions were tested three times on three separate
days in order to assess the accuracy of the assay.

Total sugar content of popular sweetened beverages

Statistics
To assess the reliability of the assays, we calculated the coefficient of
variation for the standard solutions. Using the results from the laboratory for the beverage samples, we calculated total sugar content in

Results
Analysis of standard solutions

As shown in Figure 1, the total sugar content of the beverages, as assessed by the laboratory, ranged from 85 to 128%
of what was listed on the food label or nutrition facts. The
bottled samples of Coke, Sprite, and Pepsi tested at 95 to 100%
of what was listed on the label. The Dr. Pepper and Mountain
Dew samples tested lower than what was listed on the label,
with laboratory results of 87% and 92%, respectively, of the
listed total sugar content. In the case of the fountain drinks,
all of the samples tested higher for total sugar content than the
nutrition facts published on the company websites, with actual
sugar contents of 101–128% of the listed information. For
example, the two fountain samples of Coca-Cola both tested
at 38 g of sugar per 12 fluid ounce (FO) compared to publicly

Table 1 Laboratory results from high-performance liquid chromatography analysis of standard sugar solutions
Standard sugar assayed
Fructose standard
(10 g/100 ml)

Glucose standard
(10 g/100 ml)

Sucrose standard
(10 g/100 ml)

Test 1 (g/100 ml)

9.6

10

9.7

5.2

5.1

Test 2 (g/100 ml)

10.1

9.5

8.16

4.8

5.3

Test 3 (g/100 ml)
Mean ± s.d.
Coefficient of variation
2

9.16

50:50 Fructose:glucose standard
(5 g/100 ml each)

9.9

9.9

4.9

4.9

9.9 ± 0.3

9.8 ± 0.3

9.0 ± 0.8

5.0 ± 0.2

5.1 ± 0.2

2.6%

2.7%

8.7%

4.2%

3.9%
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Coke from McDonalds (small fountain)
Sprite from McDonalds (small fountain)
Sprite from Burger King (small fountain)
Coke from Burger King (small fountain)
Hawaiian Fruit Punch Fruit Juicy Red (1 gallon (128 FO) bottle)
Tampico Citrus Punch (1 gallon (128 FO) bottle)
Vitamin Water Power-C (20 FO bottle)
Snapple Kiwi Strawberry (16 FO bottle)
Pepsi from TacoBell (small fountain)
Beverage

Arizona Iced Tea (16 FO bottle)
Coca cola (14 FO bottle)
Gatorade Lemon-Lime (20 FO bottle)
Caprisun Kiwi Strawberry (16 FO pouch)
Sunny Delight Orange flavor (16 FO bottle)
Red Bull (8.4 FO can)
Pepsi (20 FO bottle)
Mexican Coke (12 FO)
Sprite (14 FO bottle)
Kern’s Nectar Strawberry (11.5 FO can)
Mountain Dew (20 FO bottle)
Dr. Pepper (20 FO bottle)
Kroger Apple Juice Cocktail (64 FO bottle)
−30.0%

−20.0%

−10.0%
0.0%
20.0%
30.0%
10.0%
Percent deviation from the listed sugar content on the nutrition label

Figure 1 Total sugar content from high-performance liquid chromatography analysis compared to nutrition facts. FO, fluid ounce.
Pepsi (20 FO bottle)
Coca cola (14FO bottle)
Sprite (14 FO bottle)
Coke from Burger King (small fountain)

Beverage

Dr. Pepper (20 FO bottle)
Pepsi from TacoBell (small fountain)
Sprite from Burger King (small fountain)
Sprite from McDonalds (small fountain)
Arizona Iced Tea (16 FO bottle)
Pepsi from Quiznos (small fountain)
Coke from McDonalds (small fountain)
Mexican Coke (12 FO)
Gatorade Lemon-Lime (20 FO bottle)
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Figure 2 Estimate of the percent fructose used in high fructose corn syrup as assessed by high-performance liquid chromatography analysis.
FO, fluid ounce; HFCS, high fructose corn syrup.

listed values (30 and 32 g of sugar per 12 FO on McDonalds
and Burger King websites, respectively).
Fructose-to-glucose ratio

As shown in Figure 2, the fructose-to-glucose ratio of the
drinks containing HFCS as the exclusive source of fructose
revealed that the percentage of fructose was nearly always
higher than 55%, with a mean of 59%. All of the soft drinks,
with the exception of the Mexican Coca-Cola, are 58% fructose
or above, and the three most popular soft drinks (Coca‑Cola,
Sprite, and Pepsi) contained 64–65% fructose.
obesity

Within-brand variation in fructose-to-glucose ratio

As shown in Table 2, for the three types of beverages that were
tested in multiple samples (Coca-Cola, Sprite, and Pepsi), there
was variation in the data given on the food label/nutrition facts
online. The nutrition facts for the fast food drinks reported less
sugar per FO than did the bottled drinks. However, as noted
above, the fountain drinks contained a higher concentration of
sugar than was listed on the company websites. As tested by the
laboratory, there was only a small variation in total sugar content within each of the three soft drinks and the fountain samples had a similar amount of total sugar to the bottled samples.
3
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Table 2 Sugar content of popular sugar-sweetened beverages: published nutrition facts compared to sugar analysis by HPLC
Sugar content
from label/
nutrition facts
(g/100 ml)a

Sugar content by HPLC

Drink (container type)

Type of sugar
listed on label/
nutrition facts

Coca-Cola (14 FO bottle)

HFCS

11.1

7.2

Coca-Cola (McDonalds fountain)

HFCS

8.5

Coca-Cola
(Burger King fountain)

HFCS

9.0

Mexican Coca-Cola
(12 FO bottle)

Sugar

Sprite (14 FO bottle)

Fructose
(g/100 ml)

Glucose
(g/100 ml)

Sucrose
(g/100 ml)

Total sugar
(g/100 ml)

3.9

<0.05

11.1

6.3

4.5

<0.05

10.8

6.3

4.3

<0.05

10.6

11.0

5.4

5.0

<0.05

10.4

HFCS

10.9

6.6

3.7

<0.05

10.3

Sprite (McDonalds fountain)

HFCS

8.2

6.1

4.2

<0.05

10.3

Sprite (Burger King fountain)

HFCS

9.0

6.5

4.5

<0.05

11.0

Pepsi (20 FO bottle)

HFCS

11.8

7.4

3.9

<0.05

11.4

Pepsi (TacoBell fountain)

HFCS

11.4

6.7

4.7

<0.05

11.5

Pepsi (Quiznos fountain)

HFCS

Unknown

6.6

4.8

<0.05

11.3

Capri Sun Strawberry
Kiwi (pouch)

Sugar,
concentrated juices

9.0

3.0

2.8

3

8.9

Arizona iced tea (16 FO bottle)

HFCS

10.1

5.9

4.3

<0.05

10.2

Hawaiian Fruit Punch
(128 FO bottle)

HFCS, concentrated
juices (clarified
pineapple, orange,
passionfruit, apple)

8.5

5.2

3.7

<0.05

8.9

Kroger Apple Juice
Cocktail (64 FO bottle)

HFCS, apple juice
concentrate

12.7

5.3

5.0

0.44

10.7

Tampico Citrus Punch
(128 FO bottle)

HFCS, concentrate
(orange, lemon,
tangerine, lime)

11.4

5.4

6.5

<0.05

11.8

Gatorade Lemon-Lime
(20 FO bottle)

HFCS, sucrose syrup

5.9

2.1

2.4

1.44

5.9

Mountain Dew (20 FO bottle)

HFCS, orange juice
concentrate

13.1

7.0

5.0

<0.05

12.0

Dr. Pepper (20 FO bottle)

HFCS

11.4

5.9

4.1

<0.05

10.0

Sunny Delight Orange
flavor (16 FO bottle)

HFCS, concentrate
(orange, tangerine,
apple, lime, grapefruit)

7.6

4.3

3.1

0

Kern’s Nectar Strawberry
(11.5 FO can)

HFCS, strawberry
puree concentrate,
sugar

13.5

5.6

6.5

0.63

12.7

Snapple Kiwi Strawberry
(16 FO bottle)

Sugar, concentrated
juices (kiwi,,
strawberry, vegetable)

11.0

4.9

4.8

1.38

11.1

Vitamin Water Power-C
(20 FO bottle)

Cane sugar,
crystalline fructose,
vegetable juice (color)

5.5

4.0

0.7

0.78

5.5

Red Bull (8.4 FO can)

sucrose, glucose

10.9

1.9

3.6

5.11

10.6

7.5

HFCS, high fructose corn syrup; HPLC, high-performance liquid chromatography.
a
Grams per fluid ounce from the label were converted to grams per 100 ml using the conversion factor of 100 ml = 3.38140227 fluid ounces.

The samples of Coca-Cola ranged from 37.5 to 39.3 g/12 FO,
the Sprite ranged from 36.6 to 38.9 g/12 FO, and the Pepsi
ranged from 40.2 to 40.7 g/12 FO. Despite very little variation
in total sugar content, there was more substantial variation in
the fructose-to-glucose ratio within each of the drink types.
For Coca-Cola, the fructose-to-glucose ratio varied from 58:42
4

to 65:35 for the three United States samples. The Mexican
Coca-Cola sample had a fructose‑to‑glucose ratio of 52:48. The
fructose-to-glucose ratio of the three samples of Sprite ranged
from 59:41 to 64:36 and the three samples of Pepsi ranged from
58:42 to 65:35. Overall, the bottled (US) samples of these three
beverages were at the upper end of the fructose-to-glucose
www.obesityjournal.org
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ratio, i.e., with fructose estimates of 64–65%, whereas the
fountain samples contained less fructose as compared to glucose, with fructose percentages in the 58–59% range.
Types of sugar listed vs. types of sugar detected

As shown in Table 2, there were differences in the types of sugar
listed on the label/nutrition facts as compared to the results
from the laboratory assays. For example, for the Mexican CocaCola sample, the label lists only “sugar,” but no sucrose was
detected by HPLC. Instead, the laboratory analysis detected
a 52:48 ratio of free fructose-to-glucose. Vitamin water also
tested positive for glucose (0.7 g per 5.5 g/100 ml of total sugar)
but the ingredient list only reports cane sugar and crystalline
fructose as sweeteners. Finally, the Red Bull tested positive
for fructose (1.9 per 10.9 g/100 ml of total sugar) whereas the
ingredient list names sucrose and glucose as sweeteners.
Discussion

The results of the objective HPLC analyses reveal several
important findings: (i) The total sugar content of popular
sugar-sweetened beverages varies from the information provided by the manufacturer/vendor with some having more
and some having less sugar than the label; (ii) The fructoseto-glucose ratio in the HFCS used in various beverages varies
and is nearly always higher than 55%, with several major
brands at 65% fructose, and there is within-brand variation
in the fructose-to-glucose ratio in different sources of drinks,
i.e., bottle vs. fountain; and (iii) The type of sugar listed on the
label is not always consistent with the type of sugar detected by
the HPLC analysis. The potential implications of each of these
findings is discussed below.
First, the variation in total sugar content, which ranged from
85% to 128% of what was listed on the nutrition facts, can
cause mis-estimates of sugar consumption both for consumers
and for researchers. The nutrition facts for the bottled samples
of Coke, Sprite, and Pepsi were fairly accurate, with samples
testing between 95 to 100% of what was listed on the label.
The Mountain Dew and Dr. Pepper samples tested lower than
what was listed on the nutrition facts, with laboratory results
of 87% and 92%, respectively. In contrast to the bottled samples, the nutrition facts for the fountain drinks underestimated
the total sugar content as compared to the laboratory results.
For example, as assessed by the laboratory, on average the total
sugar content of Coke, Sprite, and Pepsi from the soda fountains was 119% of what was listed on the published nutrition
facts. A likely explanation of this discrepancy could be that the
sugar content listed on the company nutrition facts may factor in the ice served with the beverage, such that a cup that
holds 12 FO may only contain 10 FO of soda plus ice. However,
some consumers order their beverages without ice and in this
case the total sugar content of the fountain beverage is underestimated by ~6–8 g per 12 FO, based on the nutrition facts.
Another potential explanation could be that the soda fountains
are not properly calibrated which could lead to a higher ratio
of syrup to soda water. Finally, some of the discrepancy could
be caused because fountain drinks have a greater exposure
obesity

time and surface area to volume ratio than canned and bottled
beverages, which could cause some of the water to evaporate,
therefore leaving the drink in a more concentrated form. To
minimize this type of error for our analysis, we transferred the
fountain samples into test tubes within 15 min of purchase.
Our results suggest that more testing of actual vs. reported
sugar content of sugar-sweetened beverages are in order in
general, and in terms of fountain drinks, there should be information on the fast food company in-store menus and websites
regarding whether the nutrition facts reflect displacement by
ice. When considering our findings, it is important to note that
according to the FDA codes, 12 samples need to be tested to
evaluate labeling compliance and it is acceptable for products
to contain up to 120% of the stated content for nutrients including sugar (23). Therefore this analysis does not mean to suggest
that manufacturers are not in compliance with FDA standards,
but does suggest that more evaluation is potentially in order.
Considering that the average American drinks 50 gallons
of soda and other sweetened beverages each year (11), it is
important that we have more precise information regarding
what they contain, including a listing of the fructose content.
The overall consumption of added sugar is of concern as is the
composition of the sugar. Given the large variation and lack
of information regarding how much HFCS is used in sugarsweetened beverages, combined with the evidence that shows
that increased fructose consumption is particularly harmful
for metabolic health, the public should take additional caution
when consuming these products.
Second, the finding that the fructose-to-glucose ratio of the
HFCS used in the beverages was nearly always higher than
55% can have important implications for metabolic health.
Fructose is often referred to as a healthy form of sugar in that it
is found naturally in fruit. However, as an example, a medium
orange has 6 g of fructose along with other important nutrients
such as vitamins and fiber, whereas a can of soda contains over
20 g of fructose and little nutritional value other than energy.
Considering that fructose, when consumed in excess, is known
to be more metabolically detrimental than glucose (14), the
use of a higher percentage of fructose, in the case of HFCS,
in popular beverages is of concern. Fructose and glucose
are both monosaccharides while sucrose, or table sugar, is a
disaccharide composed of one molecule of fructose and one
molecule of glucose. Therefore, even drinks that are sweetened
with natural cane sugar have a fructose content that is half that
of the total sugar content, which is sizeable, and based on our
results it appears that drinks sweetened with HFCS have even
higher than 55% fructose.
Despite their very similar chemical structure, fructose and
glucose are absorbed and metabolized by completely different
pathways. Fructose is absorbed through the GLUT-5 receptor in the gut (24), and in contrast to glucose, is metabolized
almost entirely in the liver by a pathway that is not dependent
on insulin (25). Accordingly, there is evidence to show that
fructose consumption does not stimulate insulin secretion
or leptin production by adipose tissue (26,27) and thereby is
thought to contribute more directly to weight gain (27). Also,
5
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excess fructose consumption has been shown to be more
related to the specific accumulation of visceral fat and associated metabolic risk factors, such as insulin resistance, than is
excess glucose consumption (14). Fructose consumption has
also been shown to have a potential negative impact on cardiovascular health: for example, as compared to glucose, fructose
consumption has been shown to prompt an acute rise in blood
pressure (28) and in triglyceride synthesis (26,27,29).
Because soft drinks and sweetened beverages are major
sources of fructose in the American diet, it is important to
accurately quantify how much fructose is contained in these
beverages. However, due to a lack of more precise dietary databases, leading papers from the literature that explore trends
in fructose consumption, such as recent work by Duffey and
Popkin (30) as well as by Marriott (31), use standard estimates
from the USDA of 42% or 55% depending on the product type,
and the authors state that more precise data regarding the
fructose content in HFCS is needed. Contrary to the standard
estimates, our findings show that the HFCS used in popular
sugar-sweetened beverages may be as high as 65% fructose.
Furthermore, our results also showed variation within brands,
such that the bottled soft drinks had a higher ratio of fructose-to-glucose than did the fountain drinks. To put these
results into context, for every 100 g of added sugar consumed
(equivalent to about two 12 ounce cans of soda per day), the
difference between 55:45 HFCS and 65:35 HFCS is equivalent
to an additional 10 g per day of fructose. This is equivalent to
an 18% higher fructose consumption than would be estimated
assuming a value of 55% HFCS.
Third, the potential discrepancies regarding the type of sugar
used in a few of the drinks raises concerns about the accuracy of
the reporting by the manufacturers. For instance, the Mexican
Coca-Cola lists “sugar” on the ingredient list, but the laboratory
did not detect any sucrose, but rather near equal amounts of
fructose and glucose, results which suggest the use of HFCS.
According to the FDA guidelines, the word “sugar” can only be
used in reference to sucrose (32). If HFCS is used, it must be
listed in the ingredient list of the food label (33). In addition to
the Mexican Coca-Cola, the results for the Vitamin Water and
the Red Bull do not entirely match the ingredient list. The 0.7 g
glucose per 100 ml detected in the Vitamin Water, though small,
is surprising considering that the listed ingredients are cane
sugar and crystalline fructose. This is not likely to be explained
by laboratory error considering that the sucrose and fructose
standard solutions did not test positive for glucose. Similarly,
the 1.9 g of fructose per 100 ml detected in the Red Bull is not
consistent with the ingredient list of sucrose and glucose. This
result is also not likely to be explained by laboratory error given
that the sucrose standard solution tested a false positive for fructose at a low level of 0.26/100 ml, and thus the fructose detected
in the Red Bull is seven times that of the fructose detected in
the sucrose standard solution. The unexpected glucose detected
in the Vitamin Water and the fructose detected in the Red Bull
could potentially be explained by the inclusion of HFCS.
There are several limitations that should be noted regarding
this study. Considering that only one laboratory was used for
6

the testing and samples were only purchased in Los Angeles,
these results are not meant to be conclusive or generalizable, but rather exploratory. Though only one laboratory was
used, the testing in triplicate of the standard solution helps to
quantify and minimize error. However, the current design does
not account for potential changes over time due to sampling
errors, fluid shifts, contamination, or potential evaporation
of the drinks themselves. Further testing could be conducted
with new samples of the same beverages at the same laboratory
to address some of these potential errors, and analysis could
also be conducted at multiple laboratories to explore potential
variation by laboratory or by analysis technique. In addition,
future testing of samples purchased from other areas of the
country would give useful information about potential variation by lot or by production plant.
Furthermore, in addition to an examination of beverages,
future analyses could also be conducted of solid foods that contain HFCS, such as baked goods and candy, in order to compare
the fructose content in HFCS as well as the types of sugar used
in various products as compared to what is listed on the food
labels It would also be interesting to analyze the sugar content
of diet beverages as well, to verify the type of sweeteners that are
used. Other studies have previously shown error in the actual
nutritional content of processed foods, as assessed by an independent laboratory, as compared to what is reported on food
labels, such as in the recent work of Urban et al. (34). Therefore,
problems of this nature are not limited to HFCS. However, the
results of the current analysis are useful considering that little
information is available regarding what formulations of HFCS
are used by manufacturers and there are few guidelines regarding labeling of products that use HFCS. For instance, food labels
do not currently include information on fructose content per se,
but rather report the total and added sugar content of the product. Furthermore, it appears that sometimes HFCS may be used
in a given product and not listed on the food label, suggesting
that in addition to standard mis-estimates of quantity, there is
also likely a problem of d
 isclosure of ingredient types.
This objective laboratory analysis of popular sugar-sweetened beverages provides new data which raises concerns about
the accuracy of the estimates for total sugar listed on food
labels, the fructose composition of the HFCS used in popular
drinks, as well as the types of sugar actually used in beverages
as compared to what is listed. Given our findings, future analyses should be conducted to examine the sugar content and
composition of drinks, and particularly the fructose content of
HFCS. If the fructose content of popular drinks is actually 65%
rather than 55%, then fructose intake would be ~18% higher
than previously estimated. Therefore, our results have important implications for estimates of fructose consumption and of
the relationship between fructose consumption and metabolic
health.
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