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Biology x Tea culture - Pre-lesson study materials-
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Scenario:-

Tea is an important part of Chinese tradition. As Chinese society developed and progressed. tea production
has played a role in driving economic development while tea consumption has remained a practice of daily
life. Meanwhile, tea culture is an integral part of the excellent traditional Chinese culture. It is the
combination of tea art and spirit, and the expression of tea art through spirituality. The main varieties of
Chinese tea are classified as green tea. black tea, Oolong tea, white tea, yellow tea, and dark tea. Even
nowadays, brewing tea is very popular not only for its fragrance but also for its anti-oxidative power. During
brewing, antioxidants such as vitamin C and polyphenols are released from tea leaves.«

Peter finds 2 types of tea leaves at home, one is Dragon Well (Loong Cheng) tea leaves and the other is
Oolong tea leaves. He wants to know which kind of tea contains more antioxidants. What can he do?+

+

Source 1:+

One of the steps in the tea manufacturing process is the degree of fermentation the tea leaves. It means how
much a tea is allowed to undergo enzymatic oxidation before drying. This oxidation process may be stopped
by either roasting or steaming the leaves before they are completely dried out. Through fermentation, the
originally deep green leaves become reddish-brown color. The longer is the fermentation, the darker is the
color. Depending on the length of roasting and degree of fermentation, the fragrance can range from floral
to fruity and malty

o

It is known that Oolong Tea leaves are partially fermented while Dragon Well Tea leaves are unfermented
green tea. While enzymatic oxidations occur inside the cells of tea leaves, antioxidant level will decrease.
Regarding this, steaming tea leaves and then drying them before storage can prevent the decline in
antioxidant level.«

o

Questions:+

1. What are the conditions for fermentation of tea leaves?+

Tea making process of Oolong Tea.

QR code -] i 5

2. Why steaming can prevent the decline in antioxidant level?+

Source 2:¢

In Form 3 Chapter 5, you had learnt about the use of DCPIP test to test for the presence of vitamin C in
different fruit juices. DCPIP is blue when oxidized. and is decolourized when reduced. It can be used to test
for the presence of vitamin C and other antioxidants. Vitamin C is one of the common antioxidants that can
help boosting our immunity and prevent aging. Ageing is the process by which cells accumulate oxidative
damage and hence results in declined cellular activities.«

o

During brewing of tea, antioxidants from tea leaves will be released as they are water-soluble. DCPIP test
can be used to detect the presence of antioxidants due to its high reducjpanamer The

solution added to decolorize the DCPIP solution, the higher relative ¢

The relative amount of antioxidants released in tea can be estimated by

DCPIP solution.«
— syringe
4+ lemeon juice
or Prezence of antioxidants will
9 decolorize the blue DCPIP zolution
DCPIP solution
¥

HEKCEE 1995 Paper 2 Q.9+
The table below shows the result of an experiment to compare the amount of vitamin C in four fruit «
juices P, Q. R and S+

o

Fruit juices Number of drops used to |o
1em?
DCPIP+
P 20+ E
Qv 24+
R« 40+
Se 28¢
+

Which fruit juice has the highest vitamin C concentration?+

A P+

B. Q-

ety
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|QUEEN ELIZABETH SCHOOL-
5.4 BIOLOGY+
SBA (Pre-SBA Task Bl and B2)+
Compare the amount of antioxidants in different tea samples

.
Deadline: Block: +
Name: Date: +
Class; ( 3 Grade: +

r
Nowadays, brewing tea is becoming popular not only for its fragrance but also for its anti-oxidative
power. During brewing, antioxidants such as vitamin C and polyphenols are released from tea leaves.
Antioxidants are substances that inhibit oxidation. Oxidation is a chemical reaction that can produce
free radicals, thereby leading to chain reactions that may damage the cells of organisms. «

¢

Peter finds 2 types of tea leaves at home, one 1s Dragon Well (Loong Cheng) tea leaves and the other
is Oolong tea leaves. He wants to know which kind of tea contains more antioxidants. «

r

Part One — Experimental design and procedures«

E
1. What is the independent variable of this experiment?+
e ¢

o

2. What is the dependent variable of this experiment?-
-

¢
3. Suvggest way(s) to measure the dependent variable. Briefly describe the pros and cons of each way
you have suggested.-

+

4. What are the controlled variables for this experiment? «

+ +
€ ¢
e ¢
e ¢

PORKREEMEAE TS

¢ @
® @
K
5. What 1s/are the major assumption(s) underlyng the whole experimental design? «
& &
@ e
@ @
@ e
¢
Materials and apparatus provided«
¢
Item~ Quantity Item < Quantity- |-
Brew tea: ~100ml | 10-ml syringe< 2 |
Oolong tea (partially fermented tea)- | +3gtea
Or« leaves<
Dragon Well tea (unfermented tea)s
Plastic bottle” 2¢ 100-ml Beaker © 1= |
DCPIP solution ¢ 1 bottles | Marker pen< le o
5-ml svringes 2¢ < e |
r
Procedures-
1. Weigh (1), transfer them into a teapot. ¢

2. Pour (2, hot water into the teapot, Place the lid on the teapot and wait for (3)
minutes. ¢

3. Label the plastic bottles with (4) ¥

4. Using a 5-ml syringe, extract 2m| DCPIP solution and transfer it into a plastic bottle labelled as
oolong tea/Dragon Well tea. «

5. Using a 10-ml syringe. extract 10-ml of tea sample A or B. Add tea sample A or B into DCPIP

solution  (3), until the DCPIP solution (6) .
(7) the plastic bottle gently after adding each drop of sample. «
6.D ine the (§), - Record the amount of tea sample used. ¢

Precautions
Be careful when handling hot solutions.«
Cool down the tea samples before performing DCPIP test ¢

.
.
¢
¢
o
¢
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distinet chostmut-like aroma. i is known for its amooth. mellow fovor with o elight sweotneas and o lingering
otal aft Oftan from f llia sinenais plant. the leaves usad for Long Jing fea are charcterized by
their flat and smoath shape, resenbling the appearance of o spamows tongue or the blade of o swerd, i warth

¥ leavel, some omtioxidante will velane M the tea leaves , Y e

h ! N ‘ ' ) wariost spring horvest and are highly prized for thair asceptional foste ond croma. Long Jing tea is o fype of green
cluring (iffucion, and Mence will have w-{ower (evel of it s o b et i G s o W o
tt ez ba found in various tea shope and tea houses arcund us!
r 2N, Slap 2 Dryug

1 [to reduce the taste of gross and
1 onhance the aroma of tea)

antivxTdents. Theve 1) vetention of Gviti-oxidadis,
Part Two — Results and discussion
2L 2L )
-? :%E \3":7_ ‘a: 3’ \3":7_ P

-

1. Draw a table with title to show the results

TR | AR TI—rm

Title: Volume of tea samples used to decolorize 2-ml DCPIP solution and relative amount of ks i B

antioxidants in tea samples

Y |include prossing, shaking, and throwing for
temparature heats up so the o | ! P & fhon o

plam grows fastar)

B3 Qe

proliminary molding)

Volume used to decolorize 2ml DCPIP Relative amounts of antioxidants
solution (ml ml!
Tea sample () ( ) - L Rinso o gaiwan or feacup with hot water, Swil & Antiaddising: Cantoin calachine to profact the )é\ *L’r ; = TJ- =y A
12t nd 30 4% | Average | |/ @verage volume used to decolorize i vt oo Bl i e Bl el i e comsctec Wl L =
g 2-ml DCPIP SOIlliiDIl 2. Take one toospoan of Drogon's Woll locse feaand  vorious chronie dissases
place them in s tea strainer and set in the gaiwan. & Hoart Heakth: improva eardiovaseular health and
3. Fill tha Mucupmh“!nrc:i:und'ISD dagraas Tediiaca Sk o Reanh disasss
[or water nstead). 2 " 3
A(OolongTea) | 0. | 1 11095 094 |07 oty i) S g Wy, ot berennte
. - . . B R imadborrss ool e O oxidation ond boost matabolism
& - & pigeative Hoalth: Promate healthy gut bacteria
2 B o P s Sl Win fec Bogy and provide relief from cortoin gastrointestinal issus s,
T R e o | i hedwad ik & Grol Hoolih:  Antibactedal proparties 1o inhibit the
B (Dragon Well 1 }25 ] ‘l , 0 2 U q7 U - :P :.,;w“,. o e ;mh of bacteria for damtal ploquo and caovitics
Tea) . ' ¢ i‘) B B i Sewmprarabuiii o ol Sl & Mantal Albftness: {Conioin s fiaine b halb
8‘& kg e R 135 Holkar:sh e haat e o grilivs FiasiHon
B s i
L

2. What is the conclusion of the experiment? Explain the results of the investigation.

Reletive amount of GH*TUX"I()(&YI%S’J/)%Q?O|BI’19'18&, 1§ lower

i§ betause -
thont thot of dragon we “Oolomq tea s pmuanlﬁi LU
fermented. \while cimqow well tcotns umfevW(. It wilf

of _ - )
hence reduce amum‘g’kantioxidawtx n f\ar)‘%&atmw‘ At
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