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2024 Zhonglun Junior High School Science Fair Challenge Activity

Checkpoint Name: Determination of Reducing Sugars

Objective of the Challenge: Students will deepen their understanding of the basic concepts
of the junior high school biology nutrition unit through hands-on experiments. They will
also attempt to explain and apply these concepts, fostering a spirit of scientific inquiry.

Challenge Process: Conduct the experiment and fill in the results on the worksheet. The
challenge is completed once all questions are answered.

Checkpoint Content;:

Checkpoint: Add 2.5ML of each of the following liquids into separate dropper bottles:
Super Supau sports drink, Coca-Cola, Coca-Cola Zero, and Pomelo vegetable juice. Then,
add 2.5ML of Benedict’ s solution to each. Determine which liquid is the sweetest based
on the final color. (Sweetness increases from sugar-free to the sweetest in the following
order: blue — green — yellow — orange — red).
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Materials Needed for the Checkpoints: :
1.Test tubes X20

2.Test tube racks X5

3.Cloths X3



4.3ML pipettes X5

5.10ML graduated cylinders X5
6.5SML dropper bottles X400
7.250ML beakers X5

8.1000W induction cooker X1
9.Supau sports drink 1L X2
10.Coca-Cola 2L X1

11.Coca-Cola Zero 2L X1

12. Bomi vegetable juice 250ML X8
13.Benedict’ s solution S00ML X4
14.Inner pot for electric cooker 4L X1
15.Fine-tip oil-based pens X5
16.Label paper

17.Approval stamp5% starch solution ~ S00ML

4, Core Curriculum Content Corresponding to the Checkpoints:

o PE-IV-2:Ability to correctly and safely operate appropriate items, equipment,
instruments, technological devices, and resources for the learning stage. Ability to
conduct objective qualitative observations or quantitative measurements and record
them accurately.

o AI-IV-3:Using learned scientific knowledge and various methods of scientific
exploration to explain the causes of natural phenomena, building confidence in
scientific learning.

5.Script Process:
1. Pre-experiment Testing and Training:
o Conduct pre-experiment tests to determine the final color results of four
types of beverages.
o Train the reception students (divided into 3 groups: Group 1 3persons and
Group 2 3persons each get two test tube racks, Group 3 (bilingual group)
gets one test tube rack).
2. Preparation of Dropper Bottles:



o On the day before the science fair, pre-fill the dropper bottles: label the
bottles with numbers 1, 2, 3, and 4 using a marker.

o Fill bottle 1 with 2.5ML of Supau sports drink, bottle 2 with 2.5ML of
Coca-Cola, bottle 3 with 2.5ML of Coca-Cola Zero, and bottle 4 with
2.5ML of Pomi mixed vegetable and fruit juice.

3. Preparation of Test Tube Racks:

o Prepare 5 test tube racks; place 4 test tubes in each rack (label the test

tubes with numbers 1, 2, 3, and 4 corresponding to the dropper bottles).
4. Distribution to Participants:

o Reception students distribute one set of test tubes and a test tube rack to
each participant, along with dropper bottles numbered 1, 2, 3, and 4, and a
3ML pipette.

5. Guidance for Participants:

o Reception students guide participants to squeeze the liquid from the
dropper bottles into the corresponding test tubes (label the test tubes with
numbers).

o After this, use the pipette to draw 2.5ML of Benedict s solution into the
first test tube. Remind participants to check the pipette for the 0.5ML to
3.0ML scale.

o After drawing 2.5ML of liquid into the pipette, squeeze it into a graduated
cylinder to check if it is also 2.5ML. If it matches, add it directly to the
corresponding test tube. For the third and fourth test tubes, directly draw
2.5ML of liquid with the pipette, skipping the graduated cylinder
measurement step.

6. Water Bath Heating:

o Participants place the four test tubes into a beaker containing 100ML of
hot water (be careful when getting hot water from the dispenser?!).

o Place the beaker into a SOOML water bath for heating, using an induction
cooker set to medium power (around 400W) to maintain the temperature.
Ensure the beaker does not float and tip over.

o Participants who complete the above steps can place their beakers into the
water bath, with up to five beakers at a time.

7. Observation and Worksheet Completion:

o Participants observe the results (color) of the four test tubes and complete

the worksheet, comparing which beverage 1s the sweetest.
8. Stamping the Worksheet:

o Reception students stamp the worksheets of participants who have

completed them.



2024 Zhonglun Junior High School Science Fair Challenge Activity
Checkpoint Worksheet

Subject: Determination of Reducing Sugars

School : Grade: Gender: Name:

Sugar is not a necessity for the body and can even be considered
harmful. Its negative effects include: increasing body fat, causing
metabolic syndrome, dulling brain function, hindering work or daily
life, inducing anxiety, leading to an unstable mental state, and
triggering various diseases such as diabetes, hypertension,
arteriosclerosis, allergies, increasing cancer risk, accelerating
aging, and increasing the likelihood of dementia.

There are many types of beverages in daily life, and those you
think have low sugar content often contain more sugar than expected.
The main goal of this activity is to recognize hidden high-sugar
foods, learn to read food nutrition labels, identify hidden sugars,
and consciously control and choose your intake.

In this activity, the color change of Benedict’ s solution will be
used to show you that beverages are actually full of hidden dangers.
Even drinks that are considered healthy might be better consumed in
moderation. The original color of Benedict’ s solution is light blue.
After reacting with heated beverages, the sweetness concentration
increases from sugar-free to high sugar, with color changes from blue
— green — yellow — orange — red (red indicates extremely high
sweetness).

Principle of Benedict’ s Solution Reaction:

Benedict’ s solution reacts with aldehydes to produce a red
precipitate of cuprous oxide (Cu20). Glucose and galactose are
aldoses, while fructose is a ketose, but its adjacent C atom has an
OH- group that can convert into an aldehyde group, thus it also reacts.
RCHO+2Cu2++50H—RCO0—+Cu20+3H20

Reducing sugar — Organic acid; Cu2+ — Cut (red cuprous oxide Cu20)

Oxidation Reduction

Checkpoint Questions: (Please check the result)

Final color Supau Drink : [] Blue [] Green [] Yellow [] Orange [ ] Red
Final color Coca-Cola : [] Blue [] Green [ ] Yellow [ ] Orange [ ] Red
Final color Coke Zero : [] Blue [] Green [] Yellow [] Orange [ ] Red
Final color Bomi Juice : [] Blue [] Green [] Yellow [] Orange [ ] Red
Which drink is the sweetest? [ ] Supau Sports Drink [ ] Coca-Cola

[ ] Coke Zero [ ] Bomi Vegetable Juice

Which drink has the lowest sugar content? [ ] Supau Sports Drink [ ]
Coca-Cola [ ] Coke Zero [ ] Bomi Vegetable Juice

Write down your findings and thoughts:




