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You WOULDN"FEAT 22
PACKS OF SUGAR.WHY ARE
YOU DRINKING THEM?
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Soft Drinks

Average American drinks 53 gallons a year
US annual volume ~ 9.4 billion cases of soft drinks
US annual sales ~ $ 73.9 billion (27% world market)

Coca Cola claims world-wide consumption: 16,000 drinks / sec
Coca Cola World’s second most recognized trademark

Carbonatlon from American beverages annually add
800,000 tons of CO, to atmosphere
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Sugar Is Sweet
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Valpré  Fuze Tea Yogi-Sip Glaceau Play Bonaqua Appletiser  Sprite Coca-  Sparletta Sparletta Sparletta Powerade Lemon Fanta Fanta Schweppes Fanta
mineral  (lemon  (apricot Vitamin  energy flavoured Cola  Sparberry Creme Iron (Island Twist  Pineapple Orange Dry Grape
water flavour)  flavour) water drink water Soda Brew Burst Lemon
(dragonfruit (litchi flavour)
avo aVvo
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How Sweet Is It?

S -
Calories and Teaspoons of Sugar in 12 Ounces of Each Beverage

For more information, see The Nutrition Source. wiww.hsph.harvard.edu/nutritionsource/healthy-drinks,

200

170 Total Calories

Teaspoons of Sugar

RED: Drink Sparingly and
Infrequently

YELLOW: A Better Choice,
but Don’t Overdo It

——. GREEN: Best Choice

BEST BET:
SUGAR-FREE
NATURALLY
(Water, Tea, Etc.)

Coffee With
a sugar
Packet

Seltzer With
a splasn
of Juice

Sports
Drink

New Target
for Food
Industry

FDA Definition
of Reduced
Calorie

Cranberry Orange
Juice soda
Cocktail

HONEST
tea

= B
i =
6.75 0z. box 10 oz.bottle 16.9 oz.bottle 20 oz.bottle 20 oz.bottle
189 sugar 229 sugar 259 sugar 33g sugar 349 sugar
S S pachet

16 oz. bottle
529 sugar

8 oz. serving
16g sugar

12 oz. can
Oog sugar

Lok

8 12 pachets

Sweet
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Orange
juice

Sweetened
iced tea

Sports
rink

Amount of sugar per 16 ounce beverage

B, UNIVERSITY OF MINNESOTA EXTENSION

20 oz. bottle
779 sugar

Equivalent to: 4 sugar p
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Sugar Consumption From Beverages
48 % of sugar consumption comes from beverages ’7

uices

G - =
195 1977 1989 2002 2006 1965 1977 1989 2002 2006

Ave. Annual Consumption in US: 70,000 calories per person

70,000 C x 1 pound of fat =20 pounds of fat
3500 C

70,000C x 1 mile = 700 miles
100 C
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US: World’s Most Obese Nation

Obesity rate among adults is highest in the United States
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1. Data are based on measurements rather than self-reported height and weight.
Jwuwe: ealth at a Glance 2013
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BULGING OBESITY COSTS IN USA IN 2030

| 66 billio

Estimated per year cost of
treating obesity related
diseases in 2030.

obesity related
diseases in 2030

Obese 1960-1962 1971-197M4  1976-1980 1988-19%4 1999-2000 2000-7007 JO03-2004 JO05-5006 JOO7-2008 JOO9-2010 Prosecied 2030

Derwed from NHANES data (hitp fwww cdc govinchadatahestatiobesity adull 08 10Vobasity _adull_09_10 himiiftabie1




US: World’s Most Obese Nation

Leanest State Percentage of Obese Adult Population Fattest State EXHIBIT 3
Colorado (3-year average from 2011-13 CDC Behavioral Risk Factor Surveillance System data) MlSSISSIppI Per Capita Obesity-Related Health Care Expenditures, 2013

29 -
208 24 2 7 31 38 349

Wash. Vt. NH.
26.8 . [Erme] 24.6 26.7 Me
Ore. 5 29.5 284

26.8 Idaho
27.8
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Obesity rates have increased substantially over Average Annual Total Costs Linked to Obesity
the past 20 years and are highest in the US compared with Cost for No-Risk Group by Age Group
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Total costs include medical (inpatient and outpatient) and pharmacy costs for state employees.

1. Data are based on measurements rather than self-reported height and weight.
Source: OECD Health Data 2012.
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Common Sugars

Glucose Fructose Sucrose

$19.56 / kg $10.00 / kg solid $57.60 / kg
$0.54 / kg syrup
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1. Tooth Decay

Mouth bacteria require
Fructose to destroy teeth
enamel. Withoutitdecayis
minimal

2. Leaky Gut

Fructose increases gut
permeability leading to
intestinal inflammation

3. Fatty Liver (and
ultimately cirrhosis)
Fructose is metabolised to
fat by the liver and stored in
liver cells

4, Type |l Diabetes
Fructose-fat increases insulin
resistance which leads to
high blood glucose and Type
Il Diabetes

5. Obesity

Prolonged insulin resistance
leads to excess fat storage.
Fructose also interferes
directly with appetite
control hormones
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Fructose Physiological Issues

6. Kidney Failure
Fructose metabolism
produces significant
quantities of uric acid.
Excess uric acid ultimately
destroys kidney function.

All Rights Reserved

7. Gout

Failure to remove uric acid
results in it accumulating in
the lower limbs and causing
an acute arthritis called
gout.

12. Alzheimers

Fructose produces Advanced
Glycation End products
which result in Alzheimer’s
Disease (and aging).

11. Depression

Fructose produces a
dopamine response which
leads to a reduction in
serotonin receptors leading
to depression and anxiety.

10. Heart Disease
Fructose consumption
reduces LDL particle size, a
known pre-cursor to heart
failure.

9. Hypertension

Uric Acid depresses Nitric
Oxide production. Nitric
Oxide is necessary to relax
blood vessels and reduce
blood pressure.

8. Erectile Dysfunction
Uric Acid depresses Nitric
Oxide production. Nitric
Oxide is necessary for
proper erectile function




Density Depends On Concentration

Sugar in Maple Syrup Alcohol in Moonshine
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Calibration Curves
Plot Physical Property vs. Concentration

Calibration Curve

Measurement
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A Standard Curve is Common Technique of Chemical Analysis

Copyright Larry P. Taylor, Ph.D. All Rights Reserved



Quality Control

Important Commercial Process
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Keep this customer happy
Do a good analysis!
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Eye Dropper As Hydrometer Lab

Handout describes procedures for:
Preparing solutions for analysis

Measuring density (for each solution)

Measure this height Hydrometer oo’

50 mL Graduate Cylinder
(Completely filled)

Beaker
(To catch overflow)
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Remember Archimedes

An object partially or wholly K&
Immersed in a fluid, is buoyed up
by a force equal to the weight of
the fluid displaced by the object

Objects Float Higher In More Dense Solutions
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Data

The mass / volume of the prepared solutions
The height of the hydrometer

Calculations

% Sugar for each solution:

FE1322 30x250 ml (=9.5kg)

Sodium Chloride 0.9% w/v

Intravenous Infusion BP — §§1x3§§0 %
- - \%@ﬂ}mu :g (=9.5 kg)
Solute: determined by weight (mass) (=t ==
Solvent: determined by volume ——

Read package leafie! betore use.

|
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Keep out of the reach and Sight of chilaren 5

Do not reconnect partially used bags. %aflo
PLOBT16/0334 :
PA167/8/15

MA161/00403

Baxler Healthcare Lid.,
Cadon Way, Thetford, Norfolk,
P24 3SE, United Kingdom.
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Results

Summary of calculations
Plot Hydrometer Height vs. Concentrations

| Use Graph Paper
. Use Full Page
. Need Title
Use Ruler
. Draw Best Line

Conclusion
Give % Sugar value of unknown

Questions
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Let’s Boldly Go Explore Today’s Lab
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