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Feasibility Check:



Can you find at least three sources of @o
information on the subject?

Is your experiment safe to perform (for No N
yourself and others)?
Will you be able to get all the @s\/No

materials/equipment you need ?

Do you have enough time to do your {jfes;/No
experiment for November s ? —

FOR STUDENT: | have discussed the project idea and the
checklist with my parents/guardion and | om willing to commit to
following through on this project.
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FOR PARENT: | have discussed the project idea and the checklist
with my child and | believe they can follow through with this
project. | will support them, as needed, in the completion of this
project. | understand that while parents can support their child in
completing the project, the student is expected to do the work
themselves and learn from their mistakes as part of the scientific
process.
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Vocabulary and Concepts

Facts Meaning/examples

pH Ph is the measurement of the acidity or basicity of a substance.
Spherification Is the process that turns liquids into spheres with a jelly outside layer.
Molecular is a type of cooking that focuses on the physical and chemical
gastronomy reactions between different foods.

Force Force is a push or a pull with magnitude and direction.

Science Fair Background Research

Source(s): Date: Question: Notes: (in point form and remember
to put in your own words)
m Nov 8 What is -Process in which liquid is given a
oRU spherification? jelly-like shell made from sodium
- alginate and calcium chloride
, -Sodium alginate comes from
mmwumhcmmmm TR seaweed and is flavorless
aoX -Two types: basic and reverse
. spherification
w -Basic - when the sodium alginate is
WHXT7K added to the liquid ingredient
-Reverse - when the liquid ingredient
is added to the calcium chloride
-Basic spherification - thin layer of
gel around it and the liquid used for
the spherification cannot be too
calcium rich or else it won’t work
-Reverse spherification - used for
more calcium rich products; it has a
thicker gelatinous layer and it takes
longer
-Add 1 gram of sodium alginate per
every 100 mi
hups:iopsyoutue.c | Nov.d -Distilled water should be used
ciM-0 because tap water has additional
https:/Mww.britannica calciumin it
Lom/topic/molecular- -Cool in the refrigerator for at least 1
gastronomyntps:/Mmw hour
w.britannica.com/topi




on

What is
spherification?

-Try to make a 0.5 to 1% for the
calcium based solution with 5 grams
of calcium chloride and 1 ml of
distilled water

-Sodium alginate - used as a
substitute gelling agent

-Calcium chloride: has 2 positive
charges and 1 negative charge and
it balances out to neutral charges.
(the calcium chloride turns when
dissolved into its respective ions)
-Since the calcium chloride has 2
positive charges, it binds 2 strands
of the sodium alginate at once and
that helps form the gel layer over the
boba.

-The alginate has 1 negative charge.
When the 2 chemicals bond
together, they create table salt which
is why you have to rinse off the boba
after you make it.

-The longer the liquid sits in the
calcium chloride bath, the more gel
forms around it, which makes it
more like solid boba then popping
boba.

-The longer the boba sat in the bath,
the more gel it became.

-Good boba should sit in the calcium
bath for about 30 seconds to 1
minute.

-Good boba has a thinner coating
and should pop easily.

- pH below 3.6 doesn't work for the
spherification process and you will
need to add some sodium citrate to
the mixture to raise the pH.

-The more acidic mixtures dissolve
when added to the calcium bath.
-The liquids that were mixed with the
sodium alginate had to sit overnight
in the fridge.

-You have to let the mixture of
sodium alginate in the fridge to let all




of the bubbles and foam out of the
mixture before you activate the
spherification process. The bubbles
in the mixture will sometimes
prevent the spheres from forming.
-Practice dropping the mixture in the
container holding the liquid in it and
drop droplets into the container.
-Drop 1 inch above the bowl.
-When sodium alginate dissolves,
that's when the negatively charged
molecules release themselves from
the strands - The reaction only
occurs when the ph is between 4
and 10.

-When using spherification, the
difference between basic or direct
and reverse spherification is that in
direct, the gelatous layer grows from
the outside in, and with reverse the
gelatous layer grows from the
outside out.

-Reverse spherification is for more
calcium liquids like cream and
yogurt.

com'/io " /moliecm;a Nov 9 What is molecular | -Basically a type of cooking that
. = .
‘“—L——gawonom}[ gastronomy? focus_es on the' physical and '
chemical reactions between different
foods
Nov10 | Molecular -Spherification - makes soft and

hitps:/www.webstaur
antstore.com/blog/30
gastronomy.htmi?srsit
id=AfmBOoparnQdiD
nea2DBPQOGLHDNe

gastronomy items

squishy spheres for things like
popping boba

-Edible paper - used to add flavor to
gourmet food dishes
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Nov 10

Molecular
gastronomy items

-Flash freezing - used for making
frozen decorations and garnishes for
gourmet dishes

— ingf

o/l ist-ingredien

ts/more/sodium-alain

ate

Nov 13

Sodium alginate

-Type of gelling agent harvested
from brown seaweed

-Mostly used for making spheres for
gourmet dishes and making fruit
caviar but also used to make
popping boba

-Sodium alginate works best with
non acidic mixtures.

-Mixtures that are more basic will
make the process go more
smoothly.

-Adding water to a more jelly mixture
will make the mixture more
liquid-like. It's not just used for
spherification, it's also used for just
thickening items and acting as a
regular gelling agent.

https:/www.youtube.c
omMwatch?v=vZ0eha
OEZKE

Nov 13

What is force?

Force = a push or pull

-Measured in Newtons (N)

-Has magnitude and
direction(Vector)

-More force applied faster it moves

hitps:/Www.britannica
.com/science/pH

https:/Www.youtube.c

omMatch?v=hLzQ9p
MUEGK

What is pH?

pH - a measurement of the acidity or
basicity of a substance

-A substance with a pH lower than 7
= acidic, while a pH higher than 7 =
basic and a pH of 7 = neutral

-pH measurement originated from a
Danish biochemist, S.P.L. Sorensen
-The measurement was to represent
the hydrogen ion

-pH measured with pH paper or pH
meter

-pH meter measures concentration
of hydrogen in the solution

-pH meter: better for measuring
colored liquids like juices and sticky




substances that you might use when
working with foods

-A substance with a higher
concentration of hydrogen ions will
be more acidic and a substance with
a lower concentration of hydrogen
ions will be more basic.

nmmha.ﬁmmg& Nov 13 What is a force
onmyct n al-{s-a- 2
force-gauge.html’ gauge:

- measures the force from a push or
pull test

- unite is in Newtons or pounds

- a force gauge is used to see if a
part is good or not

Research Paragraphs

What is spherification?

Spherification is the process in which liquid is given a jelly-like shell made
from sodium alginate and calcium chloride or calcium lactate. Sodium
alginate comes from brown seaweed. There is direct or basic spherification
and there is reverse spherification. Direct or basic spherification is when
the sodium alginate is added to the fluid and dipped into the calcium




chloride or calcium lactate and reverse spherification is when the calcium
lactate is added to the fluid and then dipped into the sodium alginate. The
reaction occurs when the calcium chloride that has a plus 2 charge binds
to the recently released strand of sodium alginate which has negative 1
charge and the calcium chloride binds to the sodium alginate strands at
once because it has a plus 2 charge. That's what creates the jelly layer on
the outside of the popping boba.its best to let the mixture that has the
liquid in it to sit in the fridge for at least 1 hour to help the bubbles leave
the mixture.

Molecular gastronomy

Molecular gastronomy is a type of cooking that's main focus is on the chemical
and physical reactions between different foods. Molecular gastronomy is used to
make creative and unique dishes, normally gourmet. Some examples are:

Spherification: used to make popping boba and fruit caviar.

Flash freezing: using liquid nitrogen to immediately freeze food, like ice cream,
decorations and garnishes

Edible paper: is made with potato starch and soy beans infused with different
ingredients in color to give a big burst of flavor.

What is force?

Force is either a push or a pull. It is normally measured in Newtons. The more
force that is applied to an object, the faster it moves, where if less force was
applied, it would move slower. Force has a vector showing which direction itis
being moved, like up and down, north, west, east, south. Those directions are
shown in the vectors. (the arrows)

How is force measured?

Force can be measured with a force meter. If it's measured with a force meter, it
will be measured in Newtons. My boba pearls on the other hand will most likely
be too small for the force meter to measure, SO we are going to use a scale and
eventually calculate the force in which I will turn the number into newtons.
(hopefully)

What is pH?



pH is a measurement of the acidity or basicity of a substance. A substance with a
pH lower than 7 is considered acidic, while a pH higher than 7 is considered
basic and a pH of 7 is considered neutral. The pH measurement originated from
a Danish biochemist, S.P.L. Sorensen. The measurement was to represent the
hydrogen ion. pH is measured with pH paper or a pH meter. A pH meter
measures the concentration of hydrogen ions that are present in the solution. A
pH meter is better for measuring colored liquids like juices and sticky substances
that you might use when working with foods. A substance with a higher
concentration of hydrogen ions will be more acidic and a substance with a lower
concentration of hydrogen ions will be more basic.

What is sodium alginate?

Sodium alginate is harvested from brown seaweed. It is used as a gelling agent.
It can be used to make popping boba and used as a regular gelling agent.
Sodium alginate works best when the mixture isn't too acidic. More basic
substances work best with sodium alginate. It is used as the bath for reverse
spherification and is mixed with the substance in direct or basic spherification.

What is a force gauge?

A force gauge is used to measure how much force it takes to make an object do
something.






:

\ S \
SODIUM RN << \ BT

5 { e 0
ALGINATE Bl o 8 fRLY W == R 'g,g
A L - Y L? % !

CALCIUM
LACTATE

LACTATE DE CALCAM

PURE « NON-GMO + VEGAN.

P




P\(OC_COQ\L\\'@ s Vecdot2.006

\?JN\‘\X '\‘\hc Cq\dqm and “{\(_ \i%u;A 508&\(\0
)} | @asure. pH
$)Use asyrivge Yo Ml semi-sghere mdds i th L, .
'{) F r{f,ﬁf; ﬂﬂﬂ } qv‘_)*d& * N }’r\}";c WJOEGS
5) %‘v‘@’h;éﬁ Hg ‘;&ééﬁ,s are g"é’{f}?nﬁ, MQM( x»\ac
) \'JQ\‘“‘ \ \‘\ow

Tale oul sem veld )
) \J‘k S / VTG LCen Fz Cf’(
% | \3% @t ‘?{’m(l on a ?fg‘c{' 0@ )“)ie\

i

SQdium qxg\mx

¢ ‘bCﬁwL}

\
. . ) i o~ e
:‘,’ ?‘«Lsx.\v‘? )%t}ﬁ tnd Se+ g }x{ M0 ‘{(:f WU 18 ok
O) \/JL\‘S‘O [+ qga{n |
‘7 mqu/\rc )1('9\4'1' m-ﬁ ﬂ,qwap

~
S Seovircls

d

3 ?a Jiohke Au bl warde AL Lo
(e | C“'}fi.fS O «ag PeellS Narq $iml kbl 1) .
ey, Lot VRGOS Grmpnt S

TR



How Xmm&\«i@ ol \A&&MQ Q\\\a\ E:r\[;

) Wiy caleium inte hercha? | ¢
’\‘\ /h {y{ _):ﬁtd;“ }?Cp(w‘ W\%‘u

:}) Wik | howr

1) ek Syge a1 8 Thesn Sayr v ot Lkdaginio
5) A a bivee for S minuves ,
b) Tale iy ouk of Ye bakhn

1) Malle §rendn S(iES

ilf;,'u Ohe Oud -*\%‘v\ @ Vv\givqi Q)meu)

v)) Ta? Yhe \LO}’CL\H wertm inke +he P /
10) Showe lefovar ¢,y ¢,

o the Y ehniig gy (o :
l\) Tale a bile) 9 hee (oppt ml)
\D EY\;)O\,



\ VR eYY
¥ ¥ LY EF LR §
- il

m.m:, %




1084

¥}

£ =




At

e A"
N A;
™~ -~

-

-~

S- a
n’
3

p 3!
y

M
W Q

. e
L

O¢ 290\

N

r



o Quq L l&j\\\i& Obt}bt‘“‘\m Yo s

\ .} % : '- . N ' ' ‘ ‘ | |
hanh) - \(“ﬁw‘“? vearls are 6 Y2 color %cﬁr IS
§\,\[

FINE Vhey are Semedin 1
(\(‘\ B A Y e, ) A’ifﬂ(ﬁﬂ”_o Ne, fd—&ﬁ)
QS eause "rjv‘)ﬁy £

m N Vhe
LI v ;-\.,'W; "s-ii? \:\Y"'utﬁ_ S‘: \ | . A i
Wi bys <19 the Sides. The Yeorls O Qite

<
i

Dok OUP ot
V‘ Al

N a
( - Van® ok
‘?.C,\ "1‘3; ) s P Aon -
et i toa } z\é (C‘(,‘i;\‘g;‘} s‘:}«{"‘m‘w\& C\rC &\
NG ave .

VO |

4

* f’oh"\\'? i ’»‘..,-}Z"m -1‘5- C..ofﬁp,Q"“’{' hf fi" c(l

A% con; N
e @ C)(h ,/ -

/ hoel 1o Fb{-? 6 * er Melels i ;‘*"(c’*}\

‘a t anﬁ?é 200(,

o . YChe o
\he Peerls Cope

CQlice
Sk («i N &) | ?’(’Qw{g Qlre o] PC‘ té’ ol
& A0 4 T YNE ol S {:‘{}‘ Wte vively AL /¢loLy CClOx
oML 0% Yaem Qe o bl ) Yredghy ”

‘e,ﬂ‘ A Y& e Prer) Wheg 'i}?’“ﬂ’@d o (L ew






\ , Jan L Qa2 | mu/.’ D94
ﬁm+ﬁr$ﬂ Vria| 4l |

lime @in) | 1ot [Find weht@) | Diardere) | Heigm (em) [ Tt T
0.5 |06Fs [049% |lur3x o030 |\O

1.0 0.56 1l.o3}  jlsx® 1030 |10

1.5 O.%1 [1.LOO [12+3 |O0FS |la

T e N e R A s -

15  |ledé |O0ao |14
RN W,W«Lm O,ﬁmu )

i AT i TS A L S T i B bt

g A PUAN AR KR 1 e et 4

s AL o SR ST .» R e e .lé;.r

X6 []5x.5 039S |48

.| d

,

2.0 108 TNie 5«6 OO0 [ 0H
\
T.

31 1.5%x1:5 [0.90 |44

= e SOOI, P e

O
1.5 O@m I CEEIRSE 006 5
O

O.2% |10 |i5x5]1.00 [130e3

s S




B LW pH L6 0L

mﬁﬁo;j .\A.jo; MW/

fine Grind_| Wit 89) JFind wehi@) |Diardern) [Heiah () zm,mw i
Q.5 o> [loo  \Mus [ ozs Mo
|.0 O 3F5 |\|.00 6L | 920 A0 12
O.}31 |00 L QxS | 085S | M3.e5
O. %y |12 JISxts foae  [\elo
~10.36 N0 AWSKS (00 (208Ul
o F T TSKS [ods | 2343
- O Bl r ,,..N‘ /mim JLee ._m Q\S\w\
b

0.40 WU \&¥le [1:60 | oS

S N SO, W S,

10 x4 ). 2L w/m\w\

,
0% 1125 | lbrb Lo |T3ses

= R

1.
0.
N

-y

rm]




Jan F o2 b mui“ Y.0L

2

fL chee Tral # |
THegh] To F T The

lime ?.su_ Mu,ﬁ @ mg_/ 5@5@ Di g:@r_nwmé rm.@? Q@ o) ()
5 cas L 16 \Uvls |lo3as Y

o~ = - SESE— e m——

.o |00 |i.wl ;?E - {O8s A4

: -
.5 1086 [l luns jOSO | 9255
2.0 .@ o3 (V2 luxl} jo4s [ 12v.%0

R R R T o 5 (3
uD ,MOO;,W& _fi ,m .08 | Lo

............ AR e L e e i AT TR e m TSI TEIC A.}Jiw( e i..w.f s -

3.0 |04s b2 llexs [ llo | 2eess
4

y=

D

B St

O Jleo [l43r  \Bx5 | (2o | 3g2
1, 5 0%l L1 fZ ¢ 29516
o Joa% |23 |45 [Lis | #s.23

£ Pr—

e o e e S e AN

e i = -




N\M mwﬁr% H m\wuw Mﬁhﬁui

Time (minD) &&%@@ Fina weht() Diareker(em) | Heiowy pSM z%;,m ,W«;%
0.5 |0%5 |\.0% |

¢ |13

-

-

° 090
wé’&&
3

—

1 @

i
¢

OO !
AR

s

|
i

91 Ol ! O

Q O
o A

.,?,..y.)&;‘.i
%
. \ B |
F ¥ |
4.!. r v 4
e e R s e - v S




04093 Teia| 2

Vite D:.BO_ M&M%M@ ﬂg/ §@r§u | D mel-c (o) fﬂ_w/x m\n}u Zm,mww ,‘Mmuu?w e
0.5 035 |0as |15y 5 |oso (0-c2
e 0.1%F |).ag lSUS Joes [ 113.25
0 0. %% V03 - 1 \Srls (085 49.331

O joe |11l 1L5XS [0.25 | 4.3 |
5 losx 1106 1\5xl6 [090 [ W8.0C

O lodx [[20 [lbxlé [0Q0 4G

19 | L BRSNS
Db&y ,VwiL 18l mm
o [\% | \.Bx\s

e
A AR AR B S £ A w!r e i i . e

037 [ 126 [ \exl6 5 A | ¥249-38

QO
0
¢O

Tc’i”
0
O
N

5}
O

6
| O |
b
)
é
<
o




/\%OTGP ....ﬁg a w%u...

fime (i)

, Emﬁ_ﬁ

Q.5

O x>

Om&.

Q. %4

O F

O. *5

O b=

10130

10 gu

P

103

0.%a

0 *b

0. al

R AR s S

.Mw{w .Xm«w h.!&

PRV (\.

"mfwf N«w..m
m »m

Vo

249 06

B ol g
O 235,00
£ Al | i\o
w murg ‘ ‘nﬂ“ G Ry p
O 298 24
i e e iz =



4 , PnTTASRe PRl
e am .IAAJD_ \/Uu |

Time Gin) | Issti.9y [Vind ve@) | Diarelerten [Heign () [ Ty

05 |0 |\NOO Jlyxd Q90 [3409
| O34 |\.0OO |1y4x.5 | OB0 12,29
O.319 05 1.Sx8 |[O.%S | Aol

1 WS¥lS [0.90 [120.00
LR AR tﬂ_.m 020 | A\ ﬁ

t+ L5¥k5 1090 129l 56
3 15x5 090 Hmm‘oo

H
dom

545 1,00 | 28906

e B e R Lﬁfr.ttiTn.,i\

\
0 103F .19 1545 0.95 2s494
,

\
9 |15%l5 , 00 [ %ig2s

R S




/!I\ Ofﬁm\ Im.j,oL .\\,ﬂw S

JonD L8R P H 4, /u/

lime 0in) | 3k8.9) [Find weih@ |Diareteres | Heiahh (em) L foy 7=
0.5 0.4 | L.ce \Bx 1S [Oig0 9 52
1.0 Q45 J1esS  l4xiy (0,80 113729
.5 [o=4a 166 4<% 095 |2ed
o I L 1,, _..+ Sae 8a1e
N P TN I T = CA A e R
5.0 10,83 1% jlaxl 4 040 | 2524
3.5 0%y LI H4rld 160 25444
4.0 [04%% |Ura puxldfivle  |oe bo
1.5 9% |]ao  |[Wyxk3]0.9s | 2e€

> B

\ 20

Mm Ji mﬁ ,,

Jo %




Nm\‘/vm\(i\)u lﬂﬂ,ﬁ/ ﬁw.wu

T T 1006

Time DS..JU |

5
gW%m @

m ik e.m,.ui@u

@Ezmraw@e

fm\.,.m?_ m.ngu

Q.5

O.26

:o

Nw«m

0 30

0.4

LS

O =3

O .65

.00

0 %S

0.9

1,472

C. %0

Tol %

W)ﬁ,

wt;si,

e > 55 o

109>

O

L o

WL |

et e

06
0.%6

\. wﬁ
\. 22

- s N

onmﬁ |

RO |

dsf

S S e R i v

ﬁ$x$,umga




Quantitative Observations

Weight gain of pearl in sodium alginate bath (grams)

Ketchup Cream Lychee Juice

Time in sodium alginate Trial 1 Trial2 | Trial 3 | Trial 1 Trial2 | Trial3 | Trial1 | Trial2 | Trial 3
bath (minutes)

0.5 0.19 0.23 0.24 0.27 0.20 0.24 0.21 0.19 0.16
1.0 0.21 0.27 0.24 0.25 0.23 0.21 0.21 0.23 0.22
1.5 0.19 0.27 0.32 0.23 0.29 0.26 0.25 0.25 0.21
20 0.30 0.36 0.30 0.35 0.35 0.31 0.34 0.25 0.24
2.5 0.31 0.34 0.35 0.31 0.34 0.34 0.25 0.30 0.34
3.0 0.34 0.40 0.43 0.38 0.43 0.36 0.38 0.32 0.35
35 0.42 0.36 042 0.36 0.45 0.34 0.35 0.38 0.37
4.0 0.45 0.45 0.46 0.41 0.44 042 0.47 0.40 0.42
4.5 0.43 0.53 0.46 0.42 0.50 0.46 0.37 0.41 0.46
5.0 0.46 0.47 0.51 0.46 0.49 0.42 0.43 0.47 0.43




Quantitative Observations

Height of pearl (cm)

Ketchup Cream Lychee Juice

Time in sodium alginate bath Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3
(minutes)

0.5 0.70 0.70 0.70 Q.75 0.80 0.90 0.75 0.65 0.80
1.0 0.70 0.75 0.75 0.90 0.85 0.80 0.85 0.85 0.80
1.5 0.75 0.80 0.75 0.85 0.85 0.85 0.90 0.85 0.85
20 0.90 0.80 0.80 0.90 0.85 0.90 0.95 0.95 0.90
2.5 0.90 0.80 0.80 1.00 0.90 0.90 0.95 0.90 0.85
3.0 . 0.90 0.80 0.85 0.95 0.90 0.90 1.05 1.00 0.90
3.5 0.95 0.85 0.90 1.00 0.90 0.90 1.10 1.06 1.00
4.0 0.90 0.90 0.90 1.00 0.90 0.95 1.20 1.10 1.10
4.5 0.90 0.90 0.90 1.05 0.95 1.00 1.10 1.10 0.95
5.0 1.00 0.90 0.90 1.10 0.95 1.00 1.15 1.10 1.10




Quantitative Observations

Weight (grams) to pop pearl

Ketchup Cream Lychee Juice

Time in sodium alginate bath Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3
(minutes)

0.5 10.00 15.00 16.00 40.00 60.52 74.09 34.00 30.00 89.52
1.0 10.00 17.00 16.00 90.12 117.35 136.29 24.00 78.12 113.29
15 19.00 14.00 21.00 143.85 99.77 210.11 82.55 112.35 139.83
2.0 19.00 16.00 30.00 190.10 114.33 260.00 123.80 202.16 182.10
25 31.00 31.00 35.00 205.41 168.06 213.49 63.49 186.10 135.34
3.0 27.00 30.00 30.00 231.43 234 .46 292.56 236.00 311.76 205.24
3.5 48.00 54.00 39.00 219.81 271.58 239.00 248.55 24550 | 254.94
4.0 49.00 49.00 45.00 256.05 252.50 254.94 310.82 307.83 291.60
4.5 56.00 51.00 41.00 316.31 300.40 284.06 295.16 275.00 | 265.63
5.0 130.83 70.07 70.06 23585 329.78 328.8 315.23 295.26 | 264.00




D:m:Em:Sw Observations

\Fﬁn ~ . Average weight gain of pearl (grams) for trials 1-3

Time in sodium alginate bath (minutes) | Ketchup Cream Lychee Juice
0.5 0.22 0.24 0.19
1.0 0.24 0.23 0.22
1.5 0.26 0.26 0.24
2.0 0.32 0.33 0.28
2.5 0.33 0.33 0.30
3.0 0.39 0.39 0.35
3.5 0.40 0.38 0.37
4.0 0.45 0.42 0.43
4.5 0.47 0.46 0.41
5.0 0.49 0.46 0.44




Quantitative Observations

\HQK}PJ{ Average height of pearl (cm) for trials 1-3

Time in sodium alginate bath (minutes) Ketchup Cream Lychee Juice
0.5 0.70 0.81 0.73
1.0 0.73 0.85 0.83
1.5 0.76 0.85 0.85
2.0 0.83 0.88 0.93
2.5 0.83 0.93 0.90
3.0 0.85 0.92 1.00
3.5 0.90 0.93 1.05
4.0 0.90 0.95 1.13
4.5 0.90 1.00 1.05
5.0 0.93 1.02 1.12

N’



Quantitative Observations

.Ae,(/n\ )u ! Average weight to pop pearl (grams) for trials 1-3

Time in sodium alginate bath (minutes) | Ketchup Cream Lychee Juice
0.5 13.00 58.02 51.00
1.0 14.30 115.50 66.13
1.5 18.00 151.20 112.00
2.0 22.00 189.00 169.35
25 32.30 196.30 173.42
3.0 29.00 253.60 251.00
3.6 47.00 244.30 249.33
4.0 , 48.00 255.40 304.41
45 34.30 300.00 279.00
8.0 90.32 298.14 292.40

g
N



Quantitative Observations

\MDfP I, Average force to pop pearl (Newtons) for trials 1-3

Time in sodium alginate bath (minutes) | Ketchup Cream Lychee Juice
0.5 0.127 0.570 0.503
1.0 0.141 1.133 0.648
13 0.176 1.484 1.098
2.0 0.216 1.855 1.661
25 0.317 1.926 1.701
3.0 0.285 2.487 2462
3.5 0.462 2.396 2.446
4.0 0.471 2.506 2.986
4.5 0.337 2.943 2.736
5.0 0.887 2.925 2.868




Figure 1. Average weight gain of the pearl
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Figure 2. Average height of the pearl
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Figure 3. Average weight to pop the pearl
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Figure 4. Average force to pop the pearl
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My ketchup fry!




