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B 1031 daiin e npeacTaBeH OPUIMHANHUAT NPOEKT HA YYeHUYKaTa Stav Salpeter (Ha aHeaulicku e3uk),
€ Kolimo msa yyacmea Ha yyeHu4vecKus HayvyeH gpecmusar Birralee Science Fair, 19.03.14.

Toi cbAbprKa MOTUBALMATA 1 32 MOAFOTOBKA HA NPOEKTa U ONUCaHME Ha OTAENHUTE eTanu ¢
6enexKuTe, KOUTO CU € BOAMNA Ha BCEKM eTan.

3a aa novyectBaTte aTMocdepaTa, B KOATO e 3arnoYyHana paboTta no NpoekTa cu, cme npesenm
HaYaNoTO HA HEMHOTO cnoaensHe.

CbBeTBaMe BM y4YeHULUMTE Aa ce 3an03HaAT C OPUrMHaNHaTa Bepcma Ha NMMCMEHOTO npeacTaBAHe Ha
NpoeKTa e/ABa c/ef KaTo ca Hanpasuau cobCTBEH MNiaH Ha AelicTBue.

Ot 6barapckua ekun Ha Mascil

«MosiTa yuntenka ctapTupa paboTata HM No TO3M NPOEKT C Bbnpoca ,KakBo e BaXHO 3a
Bac?”

Tpabsa ga npuaHas, Yye npaBaTa Ha XUBOTHUTE He GAXa MbPBOTO HELLO, KOeTO U3HMKHA B
rmaBaTta Mu, HO LLIOM BeOHBbX 3anovHax Aa MUCIS 3a TSX, NoBeYe He MoXex Aa crnpa. Kakea
BCBLLHOCT € pasnukaTa B YCNOBUSITa Ha XXMBOT Ha NUneTaTa 1 KOKOLWKUTE, OTINeXaaHu B
pasnuYHK BMOOBE KNeTKN 1 orpaxaeHns? Hue nnalame no-Bucoka LieHa 3a siuaTta Ha
CcBOGOAHO OTIMEXAAHUTE KOKOLLKM U IOPY NO-BUCOKA 3a eKONOrMYHMTE unmn 6uo-aiua, Ho
KakBa BCBLLIHOCT € pasnukaTa?

Pelunx oa nacneaesam xpaHuTenHaTa CTOMHOCT Ha ilaTa, NoHeXe ToBa Usrnexaalle Ham-
ACHUAT N pa3bupaem Noaxop.

3anoyHax ga cbbupam npeaBapuTenHa nHdopmauus 3a ToBa, KO XpaHUTESNHN CBOWCTBA ca
Han-LeHeHn Npu sruaTta (u kouto Gux morna ga nacnegsam ¢ JOCTLMNHOTO 3a MEH
obopyaBaHe). Cnep ToBa CbCTaBMX NMaH, B KOMTO ONMCax Kak cMaTam ga nosny4a
pesyntatuTe cu. Ha To3m eTan cbLl0 Taka eKnepMMeHTUpax ¢ pasnnuyHyM HaunHU 3a
pasknallaHe Ha enpyBeTKUTE, 3a Aa OTKpUS Han-edukacHus. Cnen kato 6ax obmucnuna
naenTe cu, 3anoyHax ekcriepMMeHTanHaTa 4acT 3a onpegensiHe Ha MasHUHU U MPOTEUHU,
KaTo n3nonBsax eTaHon u bMypeToBa peakums, HoO cMaTaMm, Ye Han-TpyaHaTta Jact belue
pas3ynTaHeTo Ha pesyntatuTe.

M3nonBax komnoTbpHa nporpama 3a ob6paboTka Ha CHUMKK, KOATO MK Gelle NpensioxeHa ot
npenogasatenkarta My, 3a fa udyda pasnukara B npobuTte npeam n cnep peakumuTe.
AHanunabT Belle TpyaeH, NOHeXe nsrnexagaile, Yye nma ronsm 6pon akropu, KOUTo morat
Aa gosefaT oo NPOMsiHA Ha LBeTa, OCBEH camMnTe XMMmn4yHu Tectose. (B B3 3a noseye
noapobHocTK)

Bbnpeku, Ye B kpaliHa cMeTka He OTKPUX KaTeropmyeH OTroBOp Ha MOsi BbMPOC, CMATaM, Ye
Hay4Mx MHOro OT TO3M Hay4eH npouec. Ha Bcekn eTan oTbensssax HabnoaeHusTa n
oTKpUTUSTa cu. IMEHHO Te ca npeacTaBeHU B HACTOALLMS Aoknag,.

3abenexka: [lencTtBusiTta, KOUTO 6s1Xa NpeanpueTn, 3a Aa ce ocurypm
6e3npucTpacTHOCTTa, HageXAHOCTTA U TOYHOCTTA Ha uscneaBaHuUsATa, ca oTbensasaHu
ChC “ »
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My teacher set us off on this project with the question “What do you care about?”

Admittedly, animal rights were not the first thing that came to my mind; but when it did, it
remained there. What was truly the difference in the condition of chickens in different sorts of
cages? We pay more for Free-range eggs, and even more for Ecological ones, but what is
actually the difference?

| decided to check the nutritional value of eggs because it seemed to be the most
straightforward approach.

| began by collecting background information to find out which nutritional aspects were most
admired in eggs (which | could test with the tools available to me). Then | set out my plan,
writing how | was going to go about getting my results. This stage included trying out different
methods of shaking test tubes to find the fairest | could get. Once all the ideas were ready, |
began the experimenting, checking for fat and protein using the ethanol and biuret tests, but
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0 7t FR | £ ~— | believe it was the deciphering of the results that
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3 }J \.) >7 V) ‘Y) The analysing was hard because there seemed to
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‘v‘ colour change besides the chemical tests. (See B3
\.') for further details)

Even though | did not get my answer in the end, |
believe that | have learned a lot from the scientific process. At every stage, | noted my
observances and findings, and this is my report.

Note: Actions to keep test fair, reliable, and accurate are marked with *
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A) Planning Stage
Aim: will test Ecological, Free-range and Economical eggs for amounts of each 'nutritional
entity’ in respective experiment, and compare results.
| have 6 of each type of egg.

I will start with numbering and recording the weights of all the eggs.* | will take a picture of
the jars to later examine the colour change with the artists’ program GIMP
(http://www.qgimp.org/) .

| will use 3 eggs of each type and mix each in its own jar with its own (or a re-washed mixing
item). | will do the fat test first, as it only requires a few drops of egg. Once | start on it | will
cover up the egg mixes.* | will then proceed to do the Protein check.

| will either re-wash or use several test-tubes, droppers, and mixers. *
Ideally | would divide the eggs into four parts to have two versions of each test on each egg
for accuracy”, ask Mrs. Stacey for possibility of this time-wise.

In short:

1. Name and label eggs.”
2. Weigh and note weight of eggs.

3. Break each egg right before its use. Note order of breaking (so the eggs will have had
as equal an air-exposion as possible before the protein test.)* Check and note yolk
colour.

4. Fat test.

5. Protein test.

Experiment Plan: Checking for Fat

Background Research: (almost or) all the eggs’ fat is
found in the yolk. However, to keep the test fair, (as | do not
know what influences the distribution of fat; and if the egg
type has any effect), | will use a yolk/white mix.*

Fat is used for storage of energy and somewhat for
insulation in humans (buoyancy in some other animals as
well).

Equipment List: test tubes, ethanol, Lego Mindstorm
mixing machine built by my teacher for shaking (see picture,
or http://www.lego.com/nb-
no/mindstorms/?domainredir=mindstorms.lego.com) ,
camera+lighting+black background screen to check colour,
stopwatch, pipettes



http://www.gimp.org/
http://www.lego.com/nb-no/mindstorms/?domainredir=mindstorms.lego.com
http://www.lego.com/nb-no/mindstorms/?domainredir=mindstorms.lego.com
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Proposed Method:
1. Mix four drops of egg mix and 1 ml. ethanol

2. Use Mindstorm to mix test tube equally* [note no. of mixes needed]

3. Film the mixing to compare later, or use Mindstorm to check colour after chosen
numbers of mixes/seconds, while controlling lighting to be identical, and using black
background.” Solution turns cloudy white in presence of fat.

Risk Assessment: ethanol is flammable, be careful.

A prediction: More fat in Economical eggs, less in the Free-range and least in the
Ecological. The chickens laying the Economicals have less opportunity to move and use fat.

Experiment Plan: Checking for Protein
Background Research: It is known eggs contain high protein levels. The protein is
distributed almost evenly between the yolk and the egg white, so | will have to test both for it.

Protein is made of amino acids, and is used in growth and repair of cells and in making new
ones.

Equipment List: several test-tubes, sodium hydroxide (NaOH), mixing Mindstorm machine,
copper sulphate (CuSOas), pipettes, camera+lighting to check colour

Proposed Method:
1. Mix equal amounts of NaOH and egg mix in test tube. Mix equally, for 4 ‘Mindstorm Mixing
Machine’ turns. *

2. Add 2 drops of CuSOs4 solution

3. Check how purple solution gets with Mindstorm or take photo with camera to check later,
while controlling lighting to be identical.”

How to keep test fair, reliable, and accurate: also marked with *
Risk Assessment: Sodium Hydroxide may be a risk for skin, wear gloves?

wear safety goggles.

A prediction: Most protein in Ecological eggs because of more varied natural diet. Maybe a
slight difference between Free-range and Economical eggs, with free range higher in protein.

Later NOTES about stage:
Sadly, 1 egg had more time with NaOH, no time to redo. No time to do each egg more than
once.

In Fat test taped camera to place to ensure equal lighting * Tried not to depend on outside
light, * but not all shutters would close. Poster taping on windows * was not enough. In Fat
test completely depended on window light, in Protein test had indoor light as well, but it was
too bright.
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B) Analysing Stage

B1) Results-deciphering plan:
Organise & number videos

1.

For Fat test:

1.

2.

Play each video, taking screenshots of test tubes before doing 1 turn (0) and at/after
7 turns (7t). Try to make both these shots at around the same point in the test tube’s
turn, so that the lighting will be identical *

Open each picture with GIMP (Gnu Image Manipulation Programme). Use the ‘select
by colour tool’, trying to select a representative swathe of colour; one that covers a
vast area of the liquid in the test tube, and that is not too effected by deep
shadow/bright light, preferably near the centre of the test tube. *

Now analyse the colour picked using the program. Since the eggs should turn cloudy
white at contact with alcohol, | should be looking at levels of Black(K), Saturation [S],
and Value [V].

Note my results into a spreadsheet, calculating changes in these numbers as
percentages (result/start no. >>> 7t/0). Eventually calculate the average percentage
change for each type of egg.

For Protein test:

1.

Play each video, taking screenshots of test tubes before doing 1 turn (0) and at/after
10 turns (10t). Try to make both these shots at around the same point in the test
tube’s turn, so that the lighting will be identical *

Repeat stage 2 of Protein results analysis.

Now analyse the colour picked using the program. Since the eggs should change
colour, | should be looking at levels of Hue(H), Green, Yellow, Red, Magenta, Blue
and Cyan.
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4. Note my results into a spreadsheet, calculating changes in these numbers as
percentages (result/start no. >>> 10t/0). Eventually calculate the average percentage
change for each type of egg.

Background research:

From Color Principles - Hue, Saturation, and Value by North
Carolina State University:
http://www.ncsu.edu/scivis/lessons/colormodels/color_models2.
html#hue. (pictures from source
too)

Green Yellow
” How light or dark a color is is \\ /Q
referred to either as a colors N

lightness or value” " O / .
yan / Red
/ \

» Saturation refers to the £ %
dominance of hue in the color.” / i

” Hue is described with the words we normally think of
as describing color: red, purple, blue, etc”

Blue Magenta

From playing around with GIMP: higher value>more light
lower saturation>closer to white
Hue of 60>yellow, the bigger number the greener

Later NOTES about stage: | also took screen shots of the CIE models of the Fat eggs’
colour so these could be compared visually.

| did not use videos of eggs with too few turns or different lighting. *



http://www.ncsu.edu/scivis/lessons/colormodels/color_models2.html#hue
http://www.ncsu.edu/scivis/lessons/colormodels/color_models2.html#hue
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B2) Results:

Key:
$>economical FR>Free Range eco>ecological
f/Fat>fat test p/Pro>protein test avg.>mean

O>before 1 turn on Mindstorm mixing machine

7t/ 10t> at/after 7turns/10turns on Mindstorm mixing machine

Describing Eggs

Lab Day |

Free-
Ecological Range Economical

Egz No. 1 2 3| a4 5 6
Weight, w/shell
(g) 68 59| 62 57 63 54
Weight, wjfo shell | 59 yolk has
(g) red spat 55, 1g spill | 51 50 57 56
Weight shell 41 11

AVG. B ¥

=
m
=]

a7

]
=
n
a
w |

o w|d |8

MNOTES: : little bumps on 5 eggs, less on free-range, almost none on ecos.

5 break much more easily, 2/3, and yolk have a clear colour difference. FR 03 broken, Eco 1/3
broken

Lab Day 2

MNOTE: economical shell feels almost soft
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Fat Test Results:

/0

Egg Black Saturation Value
Avg. Eco 46,88 % 50,91 %] 104,54 %
2Eco0 4 B0 96
2Eco Tt 1 43 99
Change as % 25,00 % 53, 75% 103,13%
3JEco0 16 a2 84
3JEco Tt 11 25 89
Change as % 68,75 % 43,08 % 105,95 %
Avg. FR 86,11%  60,33% 100,99 %
4FRO 4 73 96
A4FR 7t 7 41 93
Change as % 175,00 % 54.67% 96,88%
SFRO 27 86 73
S3FR7Tt 27 62 73
Change as % 100,00 % 72,09 % 100,00 %
6FRO 18 83 82
6FR 7t 13 45 87
Change as % 72,22 % 54,22 % 106,10 %
Avg. § 26,19%  50,15% 106,83 %
750 1 68 99
757t 1] 33 100
Change as % 0,00 % 48,53 % 101,01 %
250 21 85 79
857t 11 44 89
Change as % 52,33 % 51,76% 112,66%
Fat Test:
H Changesin
colouras a
Value percentage
z BAVE $
Saturation Ave.FR
B Avg Eco
Black resuit/startno.

0,00%

20,00%

40,00%

60,00 %

80,00%

100,00 %

120,00 %
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Epp Hue Red Green Blue Cyan IMagenta Yellow
SAD 50 255 220 54 0 14 70
A 10t 58 234 232 174 0 1 26
Change as% 116 % o2%|  105%] 322%| #Dvjo! | 7% 33%
SBO 54 255 234 53 [V R 70
% B 10t 52 255 247 157 0 5 38
Change as% 96%| 100%| 103%] 296%| #DIvjo! | 63%| 48%
$CO 50 255 227 94 0 11 63
S C10t 60 255 255 186 0 0 27
Change as% 120%| 100%| 112% 198 %| #DIV/0! 0% 43%
$ Avg. Change 111% 97%| 107% 272%| #DIV/O! 23% 41%
FRAD 3B 240 151 o 0 37 100
FRA 10t 51 252 244 199 0 3 21
Change as% 1343%| 105%| 162%| #oDnvvor | sDvjo! | 8% | 21%
FRBO 48 255 218 67 [V 15 74
FRB10t 60 255 255 186 0 0 27
Change as% 125%| 100%|  117%| 278%| #DIV/O! | 0% | 36%
FRCO 40 255 205 104 [V 20 59
FRC10t 53 218 210 148 0 4 3z
Change as % 133% 85%| 102% 142%| #DIV/o! 20% 54 %
FR Avg. Change 131% 97%| 127% 210%| #DIv/0! 9% 37 %
EcoAD 39 249 181 53 0 27 79
Eco A10t 41 206 184 138 0 11 a3
Change as% 105 % 83%| 102%] 260%| #DIv/o! | a1%| 41%
EcoBO 53 255 227 13 0 11 a5
EcoB10t g 246 189 81 0 23 67
Change as % 74 % 96 % B3 % 623%| #Dv/O! | 209% 71%
Eco CO 39 240 155 o 0 35 100
Eco C5t 44 239 207 119 0 13 50
Change as % 113%| 100%| 134%| #owvdol | spivor 37% 50%
Eco Avg.Change 105 % 83%| 100% 260%| #DIV/0! 41% 42%
Protein test:
Yellow N
Changesin colour
as percentages
Magenta
Cyan
M Eco Avg. Change
Blue
FR Avg. Change
W 5 Ave. Change
Green
Red
Hue result/start no.
1080
0% 50% 100% 150% 200% 250% 300%

91
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B3) Analysing Results:
Analysis, Conclusion, and Evaluation:

Shell Weight: There is a slight difference in shell weight: the economical shells being the
heaviest and the free-range shells the lightest. This would make sense, as the eggs were all
categorised differently by the sellers, the FR were ‘M’, the Ecos were ‘M/L’, and the $ were
‘store’. Since they were all ‘chosen’ for their size, it is unfitting to make any conclusions about
calcium levels/probability of bacteria entering egg.

Fat Levels:

| will disregard the ‘Black’ results of egg 4, whose irregular value is probably be the result of
the lighting (different lighting in different place of test tube in mixing machine’s circle; different
lighting due to more/less clouds; different lighting due to figure blocking lighting).

There is a clear correlation in all three measurements. The highest whitening is always
at the economical, then the ecological, then the free range. This means economical
eggs contain the most fat, followed (very) closely by the ecological eggs, while the
free range eggs contain the least fat.

This is almost the same as my hypothesis [“More fat in Economical eggs, less in the
Free-range and least in the Ecological. The chickens laying the Economicals have less
opportunity to move and use fat.”] and makes sense for the same reason.

There may be less fat in the Free Range eggs than in the Ecological as it is winter and
the latter are probably not let out”, thus having less space to roam about. Alternatively
(or in addition) they may eat better/more fat-rich food than the Free Range hens.

[Whitening in Saturation and Black is seen as lower results, and in Value as higher. See
Background info. about colours.]

”

“” | tillegg har de tilgang til et uteomrade med vegetasjon, nar det ikke er for kaldt.
http://dyrevennlig.org/dyr/hoener-og-kyllinger/frittgaaende-hoener-oekologiske-hoener-bedre-dyrevelferd/

Protein Levels:

| will disregard all results of egg eco C as it only took 5 turns with the Copper Sulphate (due
to test tube support failure). Even though | double checked them, | will remove the results of
egg eco B as they are so out-of-proportion from the rest, probably due to lighting.

There was that dilemma: which colours should | look at? Red was quickly out of the picture; it
was indeed part of the sought after purple, but it was also part of the original orange of the
yolk which was meant to disappear. Magenta followed: even though it was theoretically the
sought after colour, its receding levels proved it was more prominent as part of the receding
orange of the yolk. Cyan of course was not present at all, and Hue could not be trusted, as
its figures simply name the location of the colour on the colour wheel, which is obviously not
followed number by number by the chemical reaction.

Then | had two groups: ‘how much of the egg changed colour’, represented by how much
yellow had receded, and ‘to what extent the egg changed colour’ represented by the
increasing of blue and green. But these last two had distinct results! To see which would
affect the egg into the sought after purple, | exaggerated their levels, separately, on a
random egg-in-test-tube (before CuSO4) on GIMP. These were my results:

10


http://dyrevennlig.org/dyr/hoener-og-kyllinger/frittgaaende-hoener-oekologiske-hoener-bedre-dyrevelferd/
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Current:
All Green added: !¢ >yellow
Current:
All Blue added: 9% >purplish!

Of course! Blue was the colour | was after! And the results of yellow agreed with those of the
blue! According to this, then, there is most protein in Economical eggs, then Ecological, then
Free Range in the ratio 1.05:1: 0.81

This proves my theory wrong! [Most protein in Ecological eggs because of more varied
natural diet. Maybe a slight difference between Free-range and Economical eggs, with free
range higher in protein.]The truth can be attributed to me underestimating the
‘Economical’ chickens’ diet, or, more likely, to the same reason as the fat test results:
the Economical chickens living indoors for the winter.

Evaluation:

| do not believe this test was trustworthy.
It all comes down to the resources.

First of all the eggs. They were not of the same size, not laid in the same date ($ bestbefore
17.03, eco bestbefore 10.03, FR bestbefore 07.03, although eventually | tried to use them in
order of their expiry.)( Also, even though | did try to let them have the same amount of time in
the refrigerator and out, the time before they reached the supermarket was out of my
control), not completely representative (i.e. they came from only three egg farms), and
ultimately, were not enough. At certain stages (such as the Economical eggs of the Protein
test) | only had one egg to represent a whole egg type! (mostly due to lighting problems) This
cannot be expected to show any definite conclusions.

Then there was of course the lighting that was not equal enough, varying the appearances of
the colours in the test tubes. And the colours themselves | was unsure how to analyse; isn’t
the blue I'd relied so much on the opposite of yellow, and thus naturally to be expected to
correlate with it? Consequently my results for the Protein test would only show ‘how much of
the colour changed’ (and not ‘how much the colour changed’).

But the resource that | was lacking most was time (much of which was due to my
wasting/bad planning of it). With more time, | could’ve sourced down more representative
eggs. | could have made a system to adjust fairer lighting. | could’ve figured out how to
analyse the colour change. And then, | could’ve made more tests: not only from more eggs,
but two tests from each egg, and two colour analyses for each test. | could’ve made more
types of tests (i.e. not only fat & protein).

That being said, | believe that | did my best with the ‘resources’ | had. | did try to make the
test as fair as | could, but due to the reasons stated above, | cannot consider my experiment
to have given a reliable answer to my initial question of: “What is the difference in the
nutritional value of Economical, Free Range, and Ecological eggs?”.
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