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Abstract : In this study, multiple choice and theoretical questions during the 10-year period of INTER-
NATIONAL JUNIOR SCIENCE OLYMPIADE(IJSO) were analyzed based on the behavioral area (problem
type) and content area (evaluation content factor). As a result of dividing the behavior area into knowledge,
application, and reasoning and calculating frequency, the ratio of knowledge area was highest in
multiple-choice questions. In the theoretical items, the ratio of application area was the highest. Categories
with the most frequency in the content area was animal structure and function, followed by cell and meta-
bolism, ecology, genetics and evolution, and structure and function of plants. Compared with KJSO selection
test, IJSO had a somewhat higher proportion of reasoning areas and no significant differences in content
areas. In the 2017 and 2018 IJSO experimental questions, questions about conducting experiment and
interpreting data were the most common, followed by questions about whether or not they understood the
principles of experimentation. Other questions were to ask the ability to transform the data, and what results
would come out under certain circumstances. Taken together, what 1JSO calls for is knowledge of full range
of biology, ability to perform experiments and reasoning skills.
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BIOLOGY LABORATORY PRACTICAL
Total marks [13.4 points]-

Title: Using thin layer chromatography technique to identify plant compounds.

Thin-layer chromatography (TLC) is a technique used to identify compounds contained wn.hm
biological extracts (e.g. plant extracts from steam distillation). As in other ch b
methods. TLC is based on the principle of differential separation of compounds within a mixture.
However. unlike other chromatographic methods, TLC is a simple, relatively cheap. highly
sensitive and has a short development time. -

The TLC system consists of different components such as TLC plates, chamber and mobile
phase. TLC plates are usually ready-made and are coated with a thin layer of a stationary phase.
The stationary phase of the plates is applied uniformly (uniform thickness throughout the plate).
The TLC plates are developed in a TLC chamber. which contains the mobile phase. The mobile
phase is made of a solvent (or mixture of solvents) which is chemically inert with the sample
and is of high purity. It helps to separate compounds as they move up the TLC plate. Upon

of the vertical of different (which will appear as spots), each
compound/spot will have a retention factor (also known as retardation factor) Rf'value. The Rf'
value is calculated using the following formula: -

Rf= (distance travelled by compound) / (distance travelled by mobile phase).
=
(F3 8=

Table 1: Plant pigments and their Rf values, using the above

\ Plant pigment - Rfvalue-
0 Xanthophyll 2+ 0.15- .
ii) Xanthophyll 1 - 0.28+ o
i) Rutin. 0.34. .
iv) Chlorophyl b« 0.42- o
V) Gallic acid 0.54-
vi)  Chlorophyla- 0.59- .
vii)  Pheophytin - 0.81+
Vi) Carotene - 0.98- .

Questions.

1. [7.15 points] Draw a sketch of all the spots observed in lanes A-D on your TLC plate,
and complete the table in your answer sheet with Rf values and proposed pigments
(Roman numeral from Table 1. one per spot) Note that not all pigments in your sample
are present in Table 1. «

2. [1.0 point, 0.25 per statement] For the following observations about the sample in lane
D. mark in your answer sheet whether the following statements are true or false.

 Statement. True. | Falses |

It separated into distinct pigments. which are not present | - B o
in other lanes.

It separated into distinct pigments. which are also present | ° o

(o5} A=)

Figure 4. 201849% 1JSO A% 2&9| Y2
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Biology - The contractile vacuole of Paramecium

Introduction

Paramecia are one of the best known
and most studied types of unicellular
organism. The shape of a Paramecium
cell somewhat resembles a slipper, i
although the front is located at the Anterior per
‘heel’ and the back at the ‘toes’ of the contractile A: \
slipper (Figure 1). £

cilia

vacuole

. Micronucleus

Paramecia are mostly cultivated in ‘hay Food vacuoles /4

infusion’ (water in which hay has been Ng
. Macronucleus e

boiled for about ten minutes). Bacteria !

feed on the degradation products of Posterior i

the hay and readily grow in this contractile

medium. Paramecia in turn consume

vacuole Ge
the bacteria, allowing them to thrive in Radial By
the medium as well. channels :;’ AN

Paramecia contain some interesting
cell organelles named ‘contractile
vacuoles’. These vacuoles are used to
pump water out of the cell.

In this experiment, you will investigate

the contraction frequency of the

anterior (= ‘at the front’) contractile
vacuole of Paramecium caudatum for

two salt concentrations of the surroundings.

Figure 1 - Schematic drawing of a Paramecium
cell with contractile vacuoles and some other cell
organelles indicated.

Protocol

Investigation of the contraction frequency of the anterior contractile
vacuole

To be able to investigate the contraction frequency of Paramecium’s anterior contractile
vacuole, you must study live Paramecia under the microscope. For this, you will prepare
your own microscopy samples following these steps: First, you will concentrate the
Paramecia from the hay infusion (section A). Then, you will prepare a microscopy sample
of the concentrated Paramecium culture (sections B and C). Finally, you will analyse the
Paramecia under the microscope (section D).

ATTENTION! It is important that the Paramecia in the microscopy samples are as fresh as
possible when you analyse them. Therefore, perform all sections (A, B, C and D) for one
salt concentration before moving on to the other salt concentration.

ATTENTION! It is possible that some Paramecia do not survive the preparation of the
microscopy sample. Do not analyse Paramecia that are not healthy (swollen or shrunken or
with protruding vesicles), that do not show any movement at all or whose vacuoles
contract less than once per minute. If your sample does not contain enough healthy
Paramecia, you have to make a new sample. You are allowed to use more than one droplet
for your observations.

Materials

e A 50 mL Erlenmeyer flask with water

A plastic 15 mL tube labelled ‘P—’, containing a Paramecium culture in hay infusion
without any additions

A plastic 15 mL tube labelled ‘P+’, containing a Paramecium culture with extra sodium
chloride added to increase the salt concentration by 0.03 mol/L

A 15 mL tube rack

(&3 A2

. (1 point) Below, five possible statements about the experiment are given. (Note that the
statements are not necessarily correct!). Indicate in Table A1 which statements represent
hypotheses and which statements represent predictions, while making sure to match
corresponding hypotheses and their predictions if the hypotheses were true. You have to
use one statement twice.

a. The contraction frequency of the anterior vacuole is the same for both salt
concentrations.

b. Paramecium regulates water outflow by changing the contraction frequency of the
vacuole when the osmotic value of the surroundings changes.

c. Salt concentration does not affect Paramecium.

d. Paramecium counterbalances water inflow in different environments by changing only
the volume that is pumped out per contraction of the vacuole.

e. The anterior vacuole contracts more often for the lower salt concentration than for
the higher salt concentration.

Table A1 - Hypothesis and prediction

Hypothesis Prediction
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