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Learning Goals

* Interpret and compare nutrition labels
* Understand the function of different indicator solutions
* Analyze indicator solution results

 Differentiate unknown solutions based on their nutritional content




What are the four macromolecules?

Proteins

Carbohydrates

Nucleic acids


Presenter Notes
Presentation Notes
https://byjus.com/biology/biomolecules/


The Unknowns

Protein Powder

Soy Milk

Supplement Facts

Serving Size One Scoop (33.6.0)
Servings Per Container 25

Amount Per Serving % Daily Value
Calori 130

2 g 3%t

1g 5%t

f 80 mg 21%

Tuiﬁq-tc-h\'ni:ate 4q 1%t

Total Sugars 20 *
Proteir 24q

130 mg 10%

60 mg 3%

190 mg 4%

[a

{ Dally Values are based on a 2,000 calorie diet.
ity Value not established.

Almond Milk
Nutrition Facts

Oat Milk

Nutrition Facts

About 4 servings per container
Serving size 1cup (240ml)
|

8 servings per container g
= gs p c l
Nutrition Facts| sewingsize 1cup(240m) |LALOFIES
: - o, == et = )
Abou_t 8 servings per container |  Amosat per seving %% Daily Value*
Serving size 1 cup (240mL) callll'les Bn Total Fat 5g 6%
Whole Milk néountl per serving % Dally Value* Saturated Fat 0.5g 3%
alories 1 1 0 Total Fat 2.59 3% Trans Fat 0g
Nutrition Facts | “Saturated Fat 0g 0% |CholesterolOmg 0%
. 16 servings per container o Trans Fat Og Sodium 100mg L%
Nondairy Creamer dmsoddest .
ry Serving size 1 cup (240mL) Saturated Fat 0.5 3% Polyunsaturated Fat 0.5g Total Carbohydrate 16g 6%
Fed utrit io n Facts 3;18:; é"gs 1 50 Trans Fat Og Br;r;::::;l:::m Fat 1.5 - Dietary Fiber 2g 7%
About 63 servings per container ——— Polyunsaturated Fat 2.5g Sodium 150mg = Soluble Fiber 1g
- - %% Daily Valus
Serving size 1 tbsp (15 mL) | |+ —rn % T Monounsaturated Fat 1g Total Carbohydrate 89 3% Total Sugars 7g
Amount per serving Saturated Fat 5g 25% Cholesterol Omg 0% Dietary Fiber <1g 200 Includes 0g Added Sugars 0%
Calories 20| | remsrao Sodium 90mg 4% | otal Sugars 7g Proten 39
Daily Vel CHpSsinl S 12%| | Total Carbohydrate 9g 3% Includes 7g Added Sugars 14% |
st SOIMHE SO o Dietary Fiber 2 % Vitamin D 3.6 mc 20%
OTRl AL g 1% Total Carbohydrate 12g 4% il s Proteis 19 - -
. = _______ ) i )
SO 0% Dietary Fiber Og 0% T"Ita'ls:l‘gar: BAgdd " “osc | Vitamin D Smeg 25% ::alc':';:s"mg 2:;"
rans Fat0g Total Sugars 12g ncludes 5g Added Sugars Calcium 450mg 259, ron 0.35mg 0
Polyunsaturated Fat 0g Includes 0g Added Sugars 0% Protein 8¢ 16% iron 0.7mg % Potassium 390mg 8%
Monounsaturated Fat 1 Protein 8 169 | | = -
Cholesterol 0mg g 0% g—‘J Vitamin D 3mcg  15% e Calcium 470mg  35% Potassium 170mg 4% Vitamin A 160mcg 20%
i Yitamin D 2 5meg 10%1 iontdm 8% e Potassium 370mg 8% |  Vitamin A 150mcg 15%  |Riboflavin 0.6mg 45%
Sodium 5mg 0% Calcium 300mg 25% 9 g — —
Total Carbohydrate 2g 1% iron Omg 0% | |VitaminA150mcg 15% o Riboflavin0.44mg 35% Vitamin E 7.5mg 50% Vitamin Byz 1.2mcg 50%
Total Sugars <1g Potassium 322mg 6% Folate 50 mcg DFE 10% e Vitamin 812 2.5mcq 100% Phosphorus 20mg 2% Phosphorous 270mg 20%
v s i 1 o 1
Includes <1g Added Sugars 2% | |Vitamin A 112mcg 12% | | Phosphiorus 230mg 20% @ Magnesum d0mg 10% | Magnesium 15mg A% |*The 4 Dy Value 0V) el youhow much

Protein Og

e
Not a significant source of digtary fiber, vitamin D, calcium, iron, and potassium.

* The % Daily Value tells gou hew much a nutrient
in a serving of food contributes 1o a daily diet. 2000
calories a day is used for general nutrition advice,

* The % Daily Value (DV) tells you how much a nutrient
in a serving of food contributes to a daily diet. 2,000
calories a day is used for general nutrition advice.

“The % Dy Value [DV) tells you how much 3 nutriest
i serving of Bood contributiss 10 4 dasly diel. 2,000
caiones 3 day o used for general mdition advice

nutrient in a serving of food contributes to a daily
diet. 2,000 calories a day is used for general
nutrition advice.




Biuret and Protein
concentration

* The amount of protein present will
result in different purple colors.

* Blue is negative and bold purple is
positive. Blueish purple is some protein.

* Putting these tubes into a gradient can
help a lot.

 Remember most of the solutions are
white and some have a light brown tint.
Both of these will have some effect on
the color change.




Starch and Lugol’s

v

What are starches? What are simple sugars? Will simple sugars give a
positive starch response?


Presenter Notes
Presentation Notes
A complex carb made in plants for energy storage. Typically a long chain of glucose (but could contain other monosaccharides), often with branches
Simple sugars are monosaccharides and disaccharides. 
No



Lugol’s - lodide potassium iodide

1 Drop of Indicator Solution 2-3 Drops of Indicator Solution

N Y Y N N Y

N

Very Very

Negative .
Positive Positive

N

Please note that there are varying degrees of color change for each test.
The final color can depend on the solution components as well



Presenter Notes
Presentation Notes
Combining amber and blue gives a brown-blue color


Reducing Sugars

- Reducing sugars contain a hemiacetal
An —OH bound to a carbon that also has an O-R

This specific structure allows the sugar to be a reducing agent (donate electrons to
another molecule) for a metal

Copper in Benedict’s solution becomes reduced.
- All simple sugars are reducing except sucrose

- So, Benedict's tests for simple sugars, except sucrose.




Reducing sugars

* It matters if they are present and how much is present

e Scenario:

You tested two solutions using Benedict’s test. One turns orange, the other turns green.

The total sugars in each solution was 5 grams/serving.

One solution had only lactose, the other had mostly sucrose, with a trace amount of glucose and fructose.

Which solution turned orange, and which turned green?

N

) ) ) 'SR 'SR
No Trace Low Moderate High
reducing reducing reducing reducing reducing
sugars sugars sugars sugars sugars
. ]
Green Yellow



Presenter Notes
Presentation Notes
Sucrose
Green is the one with mostly sucrose (least amount of reducing sugars), orange is the other


Sudan Red

N

Little tono
lipid present

|

N

N

Will be very difficult to determine

N

A lot of lipids
present

Sudan red easily combines with lipids

To speed up the process of diffusion, we will
swirl the tubes, a little at a time

Do not mixing vigorously

Depending on technique, you can get different
results from neighbors, so this is the most
variable test.

Very low or very high amounts of lipids should
give clear results, but anything in between may
be hard to distinguish

Please feel free to verify your results with us if
you are concerned




Prelab Table

Everything you need is in the lab background
* For nondairy creamer, round up. If there is less than 0.5 grams of added sugar, it does not need to be reported [20], so <1 g means there’s
more than 0.5 grams of added sugar per serving. To make the math easy, round up.

Volume per
serving

Servings in a cup
(multiplier)

Total Fat (g) in 1
cup

Is starch present?

Total Protein (g)
in 1 cup

Total sugars in 1
cup*

Type of simple
sugars present



Volume per 1 cup
serving

Servings ina cup 1
(multiplier)

Total Fat (g) in 1 8 grams
cup

Is starch present? None

Total Protein (g) 8 grams
in 1 cup

Total sugarsin 1 12 grams
cup

Types of simple  Lactose
sugars present

1 tbsp

16

16 grams

None

0 grams

16 grams

Glucose

1 scoop

2 grams

None

24 grams

2 grams

Lactose

I cup

4.5 grams

Some present

8 grams

6 grams

Mostly sucrose
A little maltose

1 cup

2.5 grams

None

1 gram

7 gram

Sucrose only

I cup

5 grams

Lots

3 grams

7 grams

Glucose and
Maltose


Presenter Notes
Presentation Notes
Give class time to check answers, copy down


Biuret reagent Sudan red
* Corrosive to skin
* Hazard level - danger

e Toxic
e Flammable

Lugol’s (Iodine-potassium iodide) eI OIS E:

* Toxic Benedict's Solution
Reproduction * Eye irritation
Aquatic

* Hazard level — danger * Toxic to aquatic life

* Hazard level - warning/caution

Lab safety — Wear your safety goggles and gloves

Pay special attention to chemical collection. Some of these chemicals
CANNOT MIX



Liqguid Waste Collection

* Lugol’s and Biuret e Sudan red
Empty into the liquid waste beaker (labeled Secure the falcon tube top to the full falcon
Lugol’s and Biuret) tubes

Put the full falcon tubes in the waste collection
bag on the counter labeled Sudan red.

Rinse the test tubes at your table with the
squirt bottle and dispose of the liquid in the

Lugol’s and Biuret waste beaker * Benedict's

If anything remains after rinsing, use a little Leave the 1.5 mL tops secured
water and the test tube brushes to clean Put in the waste collection bag on the counter
them a little more thoroughly. labeled Benedict’s

Put them back on the racks to dry .

Sudan red cannot mix with any of the other

indicators! Benedict’s cannot mix with any of
the other indicators! They are reactive with
Lugol’s and Biuret. DO NOT MIX THEM.



Time to solve the puzzle

* All four protocols are in the lab handouts
* You can complete them in any order
* Controls

* Asyou move through this lab, make sure to use BOTH the prelab results and the color change in your
analysis.

For example, if only two milks have starch, you shouldn’t be concluding that 5 have starch

For example, if a milk has 1 gram of protein, you shouldn’t be concluding that it has a lot of protein.
* The prelab table is like your hint sheet. It’s going to tell you what you’re looking for.

* It may be helpful to convert the color changes into relative amounts (to the best of your ability)
Protein - none, a little, a lot, most
Starch - none, a little, a lot
Fat - least, some, alot, most

Reducing sugars - undetectable, trace, low, moderate, high



N

Negative

N

Biuret

Lugol’s

No
reducing
sugars

Very

Positive

N

Little to no
lipid present

Trace
reducing
sugars

Green

N

|
|

N

Low
reducing
sugars

L
Yellow

N

N

Benedict’s

Will be very difficult to determine

Sudan Red

)

Moderate
reducing
sugars

High
reducing
sugars

N

A lot of lipids
present




Discussion of Results



Presenter Notes
Presentation Notes
1 = whole milk
2 = oat milk
3 = nondairy creamer
4 = almond milk
5 = soy milk
6 = protein powder


10.

References

U.S. Department of Agriculture and U.S. Department of Health and Human Services. Dietary Guidelines for Americans, 2020-2025. 9th Edition. December 2020.
Available at DietaryGuidelines.gov

Van De Walle, G. (2018, September 2). The best macronutrient ratio for weight loss. Healthline. https://www.healthline.com/nutrition/best-macronutrient-
ratioftcalorie-vs-calorie

Julson, E. (2018, June 5). IIFYM (if it fits your macros): A beginner's guide. Healthline. https://www.healthline.com/nutrition/iifym-guide

Full Circle. (n.d.). Hy-vee Vitamin D Milk. Hy-vee Aisles Online. https://www.hy-vee.com/aisles-online/p/2454978/Full-Circle-Organic-Whole-Milk-Vitamin-D

Coffee Mate. (n.d.). Coffee mate The Original Liquid Coffee Creamer. Hy-vee Aisles Online. https://www.hy-vee.com/aisles-online/p/15462/Coffee-mate-The-
Original-Liquid-Coffee-Creamer

GNC. (n.d.). GNC Pro Performance 100% Whey Protein Powder - Unflavored, 25 Servings, Supports Healthy Metabolism and Lean Muscle Recovery. Amazon.
https://www.amazon.com/GNC-Pro-Performance-Whey-Protein/dp/B0O1LCJA3RC

Silk. (n.d.) Silk Original Soy Milk. H.E.B. Shop. https://www.heb.com/product-detail/silk-original-soy-milk/314196

Blue Diamond. (n.d.) Blue Diamond Almond Breeze Original AlImond Milk. Hy-vee Aisles Online. https://www.hy-vee.com/aisles-online/p/13764/Blue-Diamond-
Almond-Breeze-Original-Almond-Milk

Oatly. (n.d.) Oatly Oat Milk Original, 32 oz, Pack of 6, Gluten Free, Dairy Free, Sugar Free, Non GMO, Vegan, High Fiber, Calcium & Vitamin Enriched. Go Supps.
https://www.gosupps.com/oatly-oat-milk-original-32-o0z-pack-of-6-gluten-free-dairy-free-sugar-free-non-gmo-vegan-high-fiber-calcium-vitamin-enriched.html

Wilson, L.A., Birmingham, V.A., Moon, D.P., Snyder, H.E. (1978) Isolation and characterization of starch from mature soybeans. Cereal Chemistry, 55 (5), 661-670.
https://www.cerealsgrains.org/publications/cc/backissues/1978/Documents/chem55 661.pdf



https://www.healthline.com/nutrition/best-macronutrient-ratio#calorie-vs-calorie
https://www.healthline.com/nutrition/best-macronutrient-ratio#calorie-vs-calorie
https://www.healthline.com/nutrition/iifym-guide
https://www.hy-vee.com/aisles-online/p/2454978/Full-Circle-Organic-Whole-Milk-Vitamin-D
https://www.hy-vee.com/aisles-online/p/15462/Coffee-mate-The-Original-Liquid-Coffee-Creamer
https://www.hy-vee.com/aisles-online/p/15462/Coffee-mate-The-Original-Liquid-Coffee-Creamer
https://www.amazon.com/GNC-Pro-Performance-Whey-Protein/dp/B01LCJA3RC
https://www.heb.com/product-detail/silk-original-soy-milk/314196
https://www.hy-vee.com/aisles-online/p/13764/Blue-Diamond-Almond-Breeze-Original-Almond-Milk
https://www.hy-vee.com/aisles-online/p/13764/Blue-Diamond-Almond-Breeze-Original-Almond-Milk
https://www.gosupps.com/oatly-oat-milk-original-32-oz-pack-of-6-gluten-free-dairy-free-sugar-free-non-gmo-vegan-high-fiber-calcium-vitamin-enriched.html
https://www.cerealsgrains.org/publications/cc/backissues/1978/Documents/chem55_661.pdf

11.

12.

13.
14.

15.

16.

17.
18.
19.
20.

References

Dhungana, S.K., Kulkarni, K.P., Kim, M., Ha, B.K., Kang, S., Song, J.T., Shin, D.H., Lee, J.D. (2017) Environmental Stability and Correlation of Soybean Seed Starch
with Protein and Oil Contents. Plant Breed. Biotech, 5, 293-303. https://doi.org/10.9787/PBB.2017.5.4.293

Sethi, S., Tyagi, S.K., Anurag. R.K. (2016). Plant-based milk alternatives an emerging segment of functional beverages: a review. J Food Sci Technol., 53(9), 3408-
3423.10.1007/s13197-016-2328-3.

Britannica, T. Editors of Encyclopaedia (2022, May 15). corn syrup. Encyclopedia Britannica. https://www.britannica.com/topic/corn-syrup

Groves, M. (2022). Sucrose vs. Glucose vs. Fructose: What’s the Difference? Healthline. https://www.healthline.com/nutrition/sucrose-glucose-fructoseffwhat-
are-they

Agriculture research service staff. (2022). Oat milk, unsweetened, plain, refrigerated. USDA. https://fdc.nal.usda.gov/fdc-app.html#/food-
details/2257046/nutrients

Watson, E. (2019). Oatmilk brands to update Nutrition Facts panels in light of FDA guidance on added sugar labeling. Food Navigator USA.
ttps://www.foodnavigator-usa.com/Article/2019/07/09/0atmilk-brands-to-update-Nutrition-Facts-panels-in-light-of-FDA-guidance-on-added-sugar-
labeling/#:~:text=FoodNavigator%2DUSA%20will%20be%20updating,brands%20as%20they%20come%20in.&text=Sugar%20levels%20per%20240mi%20serving,s
weeter%20base%20for%20its%200atmilk

Orgain staff. (2021). Does Whey Protein Have Lactose: Whey Protein 101. Orgain. https://orgain.com/blogs/blogs/does-whey-protein-have-lactose

Ashenhurst, J. (2022). Reducing Sugars. Master Organic Chemistry. https://www.masterorganicchemistry.com/2017/09/12/reducing-sugars/

Sonika (2023). Benedict’s Test - Reagent, Composition, Principal and Uses. Career Power School. https://www.careerpower.in/school/chemistry/benedicts-test

Institute of Medicine (US) Committee on Examination of Front-of-Package Nutrition Rating Systems and Symbols. (2010). Appendix B, FDA regulatory
requirements for nutrient content claims. National Academies Press (US). https://www.ncbi.nlm.nih.gov/books/NBK209851/



https://doi.org/10.9787/PBB.2017.5.4.293
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5069255/
https://www.britannica.com/topic/corn-syrup
https://www.healthline.com/nutrition/sucrose-glucose-fructose#what-are-they
https://www.healthline.com/nutrition/sucrose-glucose-fructose#what-are-they
https://fdc.nal.usda.gov/fdc-app.html#/food-details/2257046/nutrients
https://fdc.nal.usda.gov/fdc-app.html#/food-details/2257046/nutrients
https://www.foodnavigator-usa.com/Article/2019/07/09/Oatmilk-brands-to-update-Nutrition-Facts-panels-in-light-of-FDA-guidance-on-added-sugar-labeling/#:%7E:text=FoodNavigator%2DUSA%20will%20be%20updating,brands%20as%20they%20come%20in.&text=Sugar%20levels%20per%20240ml%20serving,sweeter%20base%20for%20its%20oatmilk
https://www.foodnavigator-usa.com/Article/2019/07/09/Oatmilk-brands-to-update-Nutrition-Facts-panels-in-light-of-FDA-guidance-on-added-sugar-labeling/#:%7E:text=FoodNavigator%2DUSA%20will%20be%20updating,brands%20as%20they%20come%20in.&text=Sugar%20levels%20per%20240ml%20serving,sweeter%20base%20for%20its%20oatmilk
https://www.foodnavigator-usa.com/Article/2019/07/09/Oatmilk-brands-to-update-Nutrition-Facts-panels-in-light-of-FDA-guidance-on-added-sugar-labeling/#:%7E:text=FoodNavigator%2DUSA%20will%20be%20updating,brands%20as%20they%20come%20in.&text=Sugar%20levels%20per%20240ml%20serving,sweeter%20base%20for%20its%20oatmilk
https://orgain.com/blogs/blogs/does-whey-protein-have-lactose
https://www.masterorganicchemistry.com/2017/09/12/reducing-sugars/
https://www.careerpower.in/school/chemistry/benedicts-test
https://www.ncbi.nlm.nih.gov/books/NBK209851/

	What’s in your food? Investigation of nutritional properties in common household staples
	Learning Goals
	What are the four macromolecules?
	The Unknowns
	Biuret and Protein concentration
	Starch and Lugol’s
	Lugol’s - Iodide potassium iodide
	Reducing Sugars
	Reducing sugars
	Sudan Red
	Prelab Table �Everything you need is in the lab background�* For nondairy creamer, round up. If there is less than 0.5 grams of added sugar, it does not need to be reported [20], so <1 g means there’s more than 0.5 grams of added sugar per serving. To make the math easy, round up. 
	Slide Number 12
	Lab safety – Wear your safety goggles and gloves��Pay special attention to chemical collection. Some of these chemicals CANNOT MIX
	Liquid Waste Collection
	Time to solve the puzzle
	Slide Number 16
	Discussion of Results
	References
	References

