How to cooka TORTILLA de PATATA
(A scientificapproach)
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1 Motivation.

In Spainit is well known thatTortilla de Patata is onegreatfood. It is cheapgasyto cookandtasty But unfortunately
thisfoodis barelyknown outsidethe spanistborders.This documentriesto spreadhe knowledgeof this greatdish.
We arent supposedo be soselfishto keepthis mankind-giftrecipeasan classifiedspanishsecret.

2 What we need beforewe start.

Thisis arecipeto cookonenormalized-sizéortilla. (1 t.u. = 1 tortilla units). This “de-facto” unitis notyetrecognized
by internationaktandardshut we hopesomedayit will be.
Ingredientdor 1 t.u.:

*al. is themostreferencedecondauthorever. (I hopehis contritution helpusto passall thosestupidreferees)



1. PotatoesThenumberdepend®ntheaveragepotatosize. The mathematicalreatmenbf the potatobodyshape
is ratherdifficult, solet usassumehe potatois a perfectcubewith a edgelengthof L = 5cm.{) In this case4
cubicpotatoesareneededor 1 t.u. tortilla.

2. Onion. In this casea sphericalapproximationis goodenough.As a generalrule the onion diameterfor 1 t.u.
mustbe the sameasthe cubic potatoedge but this valueis not critical. Variationsashigh as50% areallowed
in the onion diameterwithout greattortilla performancalegradation.Only oneonionis required.If the actual
onionis too big we canuseonly a portion of it.

3. Eggs. The eggsarea quantizedentity by nature,so aninteger numberof eggsareneeded.(Don't try to usea
fractionalegg part. It canbenasty).1 t.u. requires4 eggs. Recently dueto low-fatfashion,a 3 eggs/t.u.is also
becomingpopular but the egg reductioncreatesa substantiatlegradationof thetortilla quality.

4. Qil. Oliveail is stronglyrecommendedwhile otheroils canbeusedin orderto reducecosts thetortilla quality
is clearlyinferior. 25 cm®of oil canbe enough.More oil canbe usedduringthe cookingandthe excesscanbe
regycled.

5. Salt. 1 to 2 cm?® of sodium-chlorideare enough.Otherchlorideslik e potassium-chloridare potentiallygood
but they arent yettested.It is not clearwhatis the optimumsaltdose,so someexperimentatiormustbe done
to find this quantity

Toolsneededo cookthetortilla:
1. Mandatory:

(a) A frying pan.Thediametemustbe 25to 30 cm. A tefloncoatedpanis stronglyrecommended.

(b) Severaldishes.Onedish mustexceedthe frying pandiameterbecausat will be usedto flip the tortilla
(seefigurel).

(c) Onebowl. It will be usedasthe mainmixing container It mustbe big enoughto hold all theingredients
andstill allow spacefor stirring.

(d) Knife, fork.
2. Optional:

(a) A blender It canbeusedto stir theeggs.

3 Cooking Procedure.

3.1 PhaseA:

1. Peelthe potatoesandonion.

11inch=2.54cm



3 - Transfer the tortilla to the frying pot again

3.2

1- Cover the tortilla with a dish 2 - Flip the frying pan.
- The tortilla is transfered to dish .
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raw
\ Dish

| X r& / *

f : Y tortilla
Frying pan U ( )
cooked Tortilla

frying pan

Figurel: Procedureo flip thetortilla safely

. Cut the potatoesand onion into a small cubes. The optimal cubeedgelengthis about7.5 mm() but lengths

rangingfrom 5 mmto 10 mm (=1cm)arealsogoodenough.Cuttingthe onionis somavhatsad. Somepeople
wantto cry while doingthistask.Don’t worry: it is normal.

. Putthe potatoandoniondicein the frying panwith oil andsalt. Raisethe pantemperaturéo about423K. (%)

Keepfrying thepotatoesandonionuntil they becomesoft. The softnesss testedrying to crushatestpotatodie
with thefork. If morethan800KPascal(*) of fork pressureareneededo crushthe testpotatomorefrying is
still neededWhile frying atemperaturgradientis establishe@crosghe potatoandoniondice. In orderto get
anuniform frying the dice mustbe movedfrom top to bottomplacesn the frying panevery 20to 30 seconds.

. Oncefrying is completethedicearecrushedwith thefork, andtheexcesil is removed. This oil canbeusedfor

futuretortillas. Olive oil canbe usedseveraltimeswithout muchdegradation.On the otherhand,therepeated
useof low quality frying oil, like cornor sunflaver oil, cangeneratearcinogemrmoleculedik e “benzoprene”.

. Puttheeggsin thebowl andblendthem.This canbedonemanually with afork, or with theaid of someelectric

blender A uniformyellow liquid areobtainedafterthis step.

. Mix thefried potatoesandonionwith the blendedeggs.Useafork to accomplistthis point.

Phase B.

. Heatup thefrying panto about413K. Add only somedropsof oil if neededProbablyif thefrying panis the

sameof thephaseA, no extra oil is neededatall.

. Put the potato, onion, and eggs mixture into the frying pan. Spreadit using a fork until a uniform level if

obtained.

. Keepfrying atlow temperatureandbe surethatthetortilla don't stick to the pan. To avoid tortilla stickingthe

frying panmustbe shalenin acircularfashion,usingthetortilla inertiaasthe main un-stickingforce.

21inch=25.4mm
3To avoid confusionbetweerCelsiusandFahrenheitegreesall thetemperaturewiill begivenin Kelvin.
41 psi= 7750Pascals



4. Thefrying temperaturdriggersa chemicalreaction(protein polymersynthesisjn thetortilla that makesit to
becomesolid. After afew minutesof frying, typically 3 to 5, onetortilla sideis enoughcooked, but the otheris
still raw. Thisis thetime for themostcritical partof thetortilla cooking: The TORTILLA FLIPPING. Usingthe
big dishasdepictedn figure 1 thetortilla is flipped upside-devn. Professionatookswill try to flip thetortilla
in theair. In thatcaseit is recommendecbr all otherpeoplein thekitchento wearhelmetsandtake cover.

5. Keepfrying the secondtortilla sidefor a few minutes. Thenusethe samestepsl & 2 of thetortilla flipping
procedurdfigure 1) to transferthetortilla to thefinal dishdestination.

6. Wait until thetortilla cool down.

4 Conclusions.

After thetortilla is madethe bestthingwe candois to concludeeatingit. Tortilla is alsogoodasa coldfood. But eatit
throughtheday it is made.Otherwiseit canbecomecontaminatedvith dangerousnicroorganismlike “salmonella”.
Thisis agoodrule for any food madewith eggsif you don't wantto endin a hospital.

In summary:

e A standardizeg@rocedurdor tortilla cookingis presented.

e In this procedurgphysicalmagnitudesrequantifiedandmeasuredn standardinits. No ambiguoudermslike
“dente” areused.Magnituderangesarealsopresentedso statisticalvariationsareallowedto someextent. We
hopethis experimentcanbe repeatedicrosshe World without problems.

¢ We wantedto presensomeexperimentadata,but we ateit.
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