Vigyan Pratibha Learning Unit The Journey from Milk to Curd

LU 8.3 The Journey from Milk to Curd
gU < T8 : U YA

Overview
N IFHELN

This Learning Unit is designed to enable students explore the process of curd formation from milk.
The tasks require students to come up with a method which could turn milk into curd in the least
possible time. At the end, students will understand the significance of experimental controls,
variables and more importantly, the role of observations in science.

freneg =T geruRgT <81 JUR BRUATH! Uishdl SV HUaTd Herq HRUATATS! AT HegA- Tchral Aol
PSS! 3Te. T eI WU HHITDH! dosdl BIUATATS! [dernedi=t ygd s, & a1 Sy fufer
32, I HeirHed faenmefl, urifie fi=d (experimental controls), @c3 (variables) e Ha<d 0T &I
Tt fasm fawara e Tew F99 odts.

Minimum time required:

P SMaza® 9%

Task 1 and setting up task 2 require 30 min. Task 2 requires five minutes of observation at regular
intervals of 30 to 40 mins, for about five to six hours. It would be best to start at the beginning of
the school day, and conduct observations till the end of school hours. Discussion of this task
requires 30-45 min, and can be conducted on a subsequent day.

il 1 HRUYTATS] SO el 2 =1 TIRIATST 30 A SIIHS. Pell 2 HRUATATS] ARl U -FET AT
SRIS; I SR 30 o 40 FARFEHOR 5 MRS FRIeTT HR01 azge 3Me. 2Mesd TSATERIGR AT PelIes]
FoATd Bos! TR BT GO FRISTUTATS! YRAT des [Heses. ATaR a1 fadzil I1 il Tl HRuATATS!
30-45 e STTTes.

Type of Learning Unit: Laboratory
Y TUCSHIAT YhIN : TANTRIMosd HRUATHT Pl

Unit-specific objectives
I TTHH! B

e To understand that the process of curd formation requires specific conditions

S gAugT=T UihAard] faRe yRIRRI sfaead 3, & TS "l

To understand that very high and low temperatures are not favourable for curd formation,
indicating the role of microbial action in the process

S8l gl @U SR fhdT QU 4l A0E Jd s TG AT Ulshdd GeASard! YiHDT Aazdd
3, & IS "ol

To understand that alkaline conditions do not favour curd formation and that this fact is widely
used in milk preservation

TSB! FAUIRATST AchLHIIUN JPpes T, 3NN 24 T2 Y HHAAIAS! A FHUTER IR SN, &
T AU 0T

To understand the method of experimental design, including the controls needed to draw
reliable conclusions from an experiment
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o TIRT ST BR1ET I TG, TANTIGA faaeeii ey s w=u[ i iazad i, § S
|y

e To develop observation and recording skills

o TRIETOT BT 0T AT HRUAT BRI fAHRIT BT

Links to curriculum
JRTAHARN g

1. NCERTClass 6 Science Chapter 6: Changes Around Us (March 2006)
2. NCERT Class 7 science Chapter 4: Acids, Bases and Salts (Nov 2022)
3. NCERT Class 8 science Chapter 2: Microorganisms;Friend and foe (Nov 2022)

The textbook for Class 8 mentions that a small amount of curd is to be added to warm milk so that
curd is formed the next day. This Learning Unit goes a little further to determine the optimum
conditions of temperature, some physical processes like stirring, and how presence of some easily
available chemicals/foods speed up, slows down, or even prevents the process of curd formation.

NCERT ST 8 &1 =1 YTy iehId, GE=T fadal S8l TR BIvATATS! ATS T fGd3l BIHc gumed ols ge!
w0l 3TTaedd 34, AT IHW 3TS. ATYe SIS, B LI Tch Gol TR BTl AfhIdTe! o
JTH; STBUITAR] HIal Hifad Uihar; snfor wrel des Sua« I9rq / uere s a1
TfehAt T B3N areadrd, He HRard {har sFTe! IRdTd, © M sr1aeT ged .

Introduction

M

Have you seen the process of curd formation at home? You might have also tried doing it yourself!
Have you ever wondered, why we always need to add that small amount of curd to milk so that
milk turns into curd? Can the same process be done using lemon juice? You might also have seen
spoiling of milk. How can one differentiate between spoiled milk and curd? How can milk be
transported to long distances without getting spoiled?

In this learning unit, you will study curd formation from milk under different conditions and try to
understand the associated changes taking place in it. At the end of the unit, you should be able to
come up with the best combination of conditions that might favour curd formation, and also
convert milk into curd in very little time.

T T B T2 A uIfees e H1? JANS! HIEl ST T&1 II9uIrET W] bl e | T8l
IR HRAT GUM T84 AT T81 Bl MADs S, IrT Gl bl [aR bt e H1? fosaran ¥4
e e ufshaT 81 adhd H1? TRl HeIId Y Ao UTfees 3RIc. AIces g8 37T S8 Iieaniics
PR ATTH] BT ATDET T$03 ? 8 WRIE 8IS 7 aell o gRedl [SH1olt & arge +Iefrel 2

T I TCHI, ITTed] TR GHTITGA S81 B4 dd AT AT Ufh=l BBV 963 Jbesod
31MEd, & JFel SIRITAUIR JATET. NI TCHIT AAT, TeI TIR BIVITAIS] HIVHIVAT dT6] 3 ATl

ST, TRE HHI dodd GETd SelTd Uik B BRal Ud, & Jralal GHUE.

Before you begin with the main task, your teacher will conduct two small games for the
class.

& Pl & B Rieres a1id 99 W dwd idles.

The process of curd making
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<2} gAfevarh ufthar

Curd formation is an age old process and has been commonly practiced in many parts of the
world. We know that curd formation requires certain environmental and physical conditions.
Presence of some chemicals may affect this process. Although these conditions may slightly vary
from one place to another and may also depend on the user's preference for a certain kind/taste of
curd, but there are some essential features of its formation process. In this unit, students go
through the process (of curd formation) and find out the suitable conditions required for curd
formation and what these conditions teach about the process. This Learning Unit helps in this
reasoning process through the use of carefully designed and controlled experiments.

SET gAML B Ud ST UfhaT 31T ST ST 3 ARTHE [/l 9miR el STl JMYeTs] A8l 3Te @,
T IS BTal TAiaRviyg aud Hifad aRIRI mazyad o™drd. el YA e a1 ufshaar
IR 81 3Hdl. AT Uishdd, FSHIVITAR 371 IUHIFITAT SMaSIIR el Al yer/=q ard feRa
IS AT, ARIT! Gol IT0gTT Uihaal BTel dRIeRl 3ied. AT eI gch™ed, faeneil g€t aaquart ufshan
B YT 301 SE1 STUITATS] DIl FTel] a2 ATed, dud AfhAHe] IT qret b1y Rrebadre, o 2N
BISA. B JeAYT "Th, Bladoigdd ArsTored] AT FRIFT Bosedn TART=AT AT Th¥iTd IR RIS
EEGERGH

It is important here that the students understand the difference between curd and spoiled milk,
although both appear thick and both are the results of microbial action. They should be able to tell
why one is fit for direct consumption and the other is not, based on physical observations
(including smell). If possible, the teacher may try bringing and showing to the students spoiled
milk in addition to milk and curd, to help students differentiate between the three.

S8 MM ARIS) G, T Sle! QAT Ug o) 3N Jexoiigi=ar fhide gid 31e axl TS B
e AT FHoTvl, we<dTd o1Tg. Ucdel FRIevNaRa (a1 SUTaT) S8 307 A5 g8 AT BhRdb [qenedidl
AT 3T YISl 2 eI, Rlerbawics gg MMMl S8 YRS ARIIes 8 3T SR AT JATOT AT
freTHed HIvTdT B 3N, Tl MBI [Jemea =T Hed & Fhdld.

A look at the basics
HSYd MR T AolR

Fermented milk products, e.qg., buttermilk (chhaas), curd (dahi), and cheese, are commonly used
in India and are good sources of nutrients and healthy bacteria, and boost immunity.

3figeese) GraST=g yare, Ia1. I, S8 30T 1St (cheese) WRATT ARTRIYY ATYR ey ST SMTIOT < 4Ty
g R STATv A 3RE IR R aTafIdTe.

In these products, fermentation occurs due to lactic acid bacteria (LAB), which convert the lactose
in milk to lactic acid. Thus, for preparing these products, a small amount of ‘starting material’ or
‘starter culture’ (as microbiologists call it) is added. This starting material acts as the source of
lactic acid bacteria.

T SUTEHE, S 3T SA1vges (lactic acid bacteria) fhva™ Tg Adl, S G haciord FUATIR
Sfdedh AT BIATT. T &1 IATG TAR HIUITAIS], ATSAT FHUM faRSTor fhar Trex doar” (8

T GEHS 2T qTuRTe ) fkTeses ST, ® fIRSTor Sfde s 3imees Sarof=n Hid %[ H1d Hr«.

‘Lactic acid bacteria’ is the name of a group of bacteria. Lactobacillus, Lactococcus, Streptococcus
are examples of this group.

"fdcd I ST & SIATuf=dl GHET A1d 3ATe. Sdcld e, Bacihlhd, WElhIhd $dIal Siar]

Products such as paneer are made by a direct-set method, which involves adding a small amount
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of an acid to milk instead of microbial fermentation. For preparing paneer from milk, a bacterial
source is not required.

TIRERE! IATE SRINGS-UT (TA3/T/e Seseodl) UG a3 ST, SATHE gedsiiaig fdhoas
PHRUGTVESH T GEUTHE ATSH 3T+ [HAD S ST, GHTITGT YR TR HRUATATS! ST ATl TR 9.

Addition of an acid to milk will result in the coagulation or ‘clumping’” of milk proteins. The
resulting product is NOT the fermented ‘curd’ or ‘dahi’ we eat. In India, the term ‘curd’ is used for
the fermented product which is obtained after the addition of a small amount of
existing curd or buttermilk.

U 3} (G EAITER gUTdIes U Fo Bk fdhdl "[owmdl' BITd. 330 JhR TAR o5l IcTa
3T GTT o fiqdeyes ‘B A, WK, ‘<2l &1 A1 GUTHEA ATSAT YA <€l febell dTeh TS eamay
S 3figo o1 uetet !, RIS aroRdr.

In the western countries, the word ‘yogurt’ is used for ‘curd’.

Y S, SRTATST YIS B W1 ITIRS| STl

The word ‘curdle’ or ‘curdling’ refers to any form of coagulation of milk or milk proteins, and is
commonly used to describe spoilage of milk. In this Learning Unit, we will be using the term ‘curd
formation’ for the product of desirable fermentation of milk, which is used as food (dahi).

Y WihoU (o) fbal gy RSO’ (Hsfo) g 2 guredn fhar gurdles i aoumrea
PIUITE] FIR[ATATS! ATARAT ATOT AU 8 A3 U ARTUATATS! dTuRes SITTd. AT FegI=
geHMEd, GUTd Y i fhua dhes Bl o Icqra fHesd M1 S AT ST WU Wil ITATST 901
T 99O BT HIT ITIRVIR TR,

Spoiled milk also appears thick, and is also a result of microbial action. However, it is an undesired
and uncontrolled process, which occurs due to diverse microbes coming from environment and
growing in milk. Whereas, when we add a small amount of curd to milk, we ensure that lactic acid

bacteria multiply, produce acid, lower the pH, and do not allow other food-spoiling bacteria to
grow.

TRIGS) G ST bg fact o7fYT o gesToiiaiaa $aliqe a+d. 14, B Uds Jruferd ot ifdfara ufeman
3G GUTT ITSUIT=T GeHSIa1qes TG Acl. SIeg] AT GETHE] AT FHIUIT Sal Fdesd] el oo
T3 ST &A1 d1eTdl, 3 TR @Td, Y (pH) HHT @1 31107 37 TAOM=T go¥ ST a7
B T3, I T WS e o ST,

If we try to convert milk to curd without the addition of a source of lactic acid bacteria, the
resulting thick or semi-solid milk is likely to be spoiled milk, rather than ‘set’ curd.

SR 3T GHTEY Sfacds 31T SiaTvET Hid 7 el T STHe [UiaR HRUGTE] TI 3l TR TR
BIVIR b fdhar 37ef-%Ty el T8 & 'STHesod' T81 A e, TR d Aol g8 319 Ay,

Materials required

For one setup: 200 mL Fresh milk, 20 mL curd (prepared at home), sodium bicarbonate, Lemon
juice, dilute acid (HCI or vinegar), baker’s yeast, beakers, glass rod, glass slides, thermometer, gas
burner or electric hot plate, refrigerator

FHARITS! BTUMR AR

TeHT ABHIRET : 200 A, TSl g8, 20 ST, T8T () F9a0es ), WIFSIH qRIBEFCT (WRET |reT), fosaran
9, IR 3115 (BRASIFRIND 313 fdhel fe@=TR), 94 IS, TgU, Bradl lel, draug!, T, 319
IR (T 7R bt faoiil 2ret, b (i)

Tasks
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il

The first task consists of two small games to engage the students and to prepare them for the
main task (task 2). Time required for both the games is ~5 min.

T HAHR S S W ATed. TGN [Tenedi= Jage Saar g e AT i1 =T Harre! (Pl 2)
TIR HIAT I35, QIel Yoo 3Tl 5 A SHUR .
Preparing for Task 1

il 1 A1S1 TR

The first game is called Racing the Knowns. Take a drop each of milk and curd slightly apart on
a glass slide, and ask the students to find ways in which the two can be identified. This task can be
given on a glass slide, or on any other smooth surface. Anything opened in the lab should not
be tasted by anyone, no matter how edible it is.

e Wale!l IRFFAMHS Iha Ukl IS, Yol dravgiay g8 AT S8l Jial YD Uh o9 Ared]
JIARTR B fqemeaHr 7 Se! Ne@vard AR AETISAT T 81 Fdl Bravygiar fhar Sav HIorre]
[IebId GEHNIER HRAT A, 2Ahd. HIVRiTE! WV IR TANTRMSd STSH! a¥ 1 I&Id! 94 69
.

If the students struggle to answer, the teacher may suggest the students to tilt the slide at a
certain angle and observe the flow. Note the distance the drop moves in unit time. The flow rate
would be different for the two substances.

o[ SR ANUIST TSl I edr™, Riers fqeneaf=n wraug! var IR s iRa! o8 ©
UeTf B Aredrd e FRIETT T, 3T Geg AN, Yebl STd1d dooel Ud fehell TR AR eI, Il Al

BRI, S8l YSTATE] IIevITdT S RTATR] T,

The second game is called Smudge it! and is also used to differentiate between milk and curd.
Take a drop of each liquid on a glass slide. Ask the students to smudge the drops by placing their
forefingers on the drop and moving it 5 times in clock-wise direction.

ST WeoTohT GRRTIA FEUTCIe. BT Wos g8 31101 T8 ITeies e ATbRgUITATS! Qeies arIR el STl bl
BIUgaR Y garal U Ad =1, [qeneyi=r sfsarsiaesl dicH el 99 gsAiered] f$3id 5 deol

Figure T1: A typical outcome of the smudging experiment with milk (left) and curd (right).

3Tl T1: G (STAIPHS) ST G861 (ITdIds) TARGUT=T FIRIET U (A3 givor.

The teacher can then ask if students know any other ways to differentiate. A possible answer could
be the difference in smell, appearance, or consistency.

iR Riere fqeneafn el (gg JMfiT S81 JHL) R HRUIT ok d1 eI 3fed &, d e
FbITC. ATe] AT IR a1, Ta=07 foharm Tahsiiauor e e 319 2Ahard.

Task 1: Two Games
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Hell 1: T WD
1. Racing the Knowns: Place a drop each of milk and curd slightly apart on a glass slide,

slightly tilt the slide. Find the ways in they can be differentiated.

gRfiwed TR : o7 107 S8 ATe Uoheh 9 HIAUS IR ATaTes Sd 301 hrage! fhfa foRap! B,
Y AT ST AT B ABIuIT AT 2ATeT,

2. Smudge It: Place a drop of each liquid on glass. Smudge each drop with your forefinger
and answer the following questions:

TERTIRR : SIe] USTUTd Uhds 99 HIFUgia” Sdl. JHT NTSATSdaadT dIeT &Il e} draugia’
TR AT GTes Tid SN 7
e How does it spread - uniformly/evenly or disperses into clumps?

o SIEI YST B TR — UHHAT/ A YARes [dhdl [SoaiAe fRgRes ?
¢ Does the mass spread to the outer region of the smudged area or does it concentrate at
the centre?
o U1 TR AR, U1 912vT s TR Bl FIYTN Uh 313 ?

Preparing further for the task

HAATST SV TIRT BT

a. In the games you played, how did you differentiate between milk and curd?

1 g 30T <81 AT T3 BRP BT ST S[?

b. Have you seen the process of making curd at home? What are the steps involved?
JeE1 T_t 81 g UTfees AT 172 T DIUTD IV UTI=AT I ?

Preparing for Task 2
it 2 [ISH TR

This is the main task where the students’ design an experiment to determine the set of conditions
that speed up the process of curd formation. They will also look at how certain additives like lemon
juice or baking soda affect curd formation.

B g il 317e. faeneai=l I <&l qvar Uishdl 3R EIUATATS! DIUIDIUT ATdl T AN, &
g HYoarSt Ut TN AN pNEl I, fosarar v fdhdr @I gier IRy gty g
FIUYTT UTehAdR BT UROMH HRdTd, soxdies faemedl ursdie.

Discussion for preparing students for the task

faemeafr gdiaiar aam wvvararct aaf

The teacher could begin with the question, “How is curd formed?” to understand what students
already know about the process.

<81 gugre] UfhAaread fqenedi=n S A 3re, d FHS Huardardl "Sel 9 TR Bl ?" 81 e
T 1%[8%_65 SY YT bl e did dhxa Abdld.
Students may typically respond,“Add curd to warm milk.”
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The teacher can then ask additional questions, which are to do with the temperature of milk:

TR 31ereh SIS et faeimsa arehaTel, S GETea ATqHTTRN Heferd e

What should be the temperature of the milk before adding curd?”

-8 (A U3t gaTd dYHT 61 3TATd ?

- Can you add curd to boiling milk?

- Ihoscd] U el Sol DT hl?

- Will you expect curd to form if you add a little curd to cold milk?

- oS QUMY UTSY G2 ST TR S8 TR BlS 05, 3 JFBTH dred hl?

The next round of questions could be: “What will happen if you don’'t add curd to milk and keep it
for more than a day? If it appears thick, will you call it curd?” and “Suppose you don’t have any
curd, what will you add to the milk to form curd?”

TR YaTes W 37T 31 3B Bl : "] SUTd So! [HIaes T8l MMM < UehT fSavTue SR $hles Sach,
TR B BISe? SR °g A &Iy, TR JR1 T S8l M3 b1 2" SMO1 "Faol JHeaThs faRoiv) =
B 903, TR JI S8l aTqugTd! G B fagesres 2"

Possible student responses to the last question may be: Adding lemon juice/ tamarind/ chilli with
stalk/ dilute acid.

BT YT faernedie SR 3wl fosaran v/ fora/ faRe / faves a1y Aoy 317 31]g 2rehel.

After this, the students can be encouraged to design their own experiments. Typically, different
groups can look at parameters like effect of temperature, addition of lemon juice, vinegar, dilute
HCl, baking soda, etc. An important aspect about designing an experiment is knowing how to
formulate experimental controls.

IR, faemeaiar waaw=ar TR GREAT BRUINTEST MATfed o5 SIS 3dhd. arE=agor faemeta
TS TTE TG < SNTRTeed] gedhial ST S8l ST Qg IR, a9 faaren 9, f@ TR, fiks
BRIGIFSIND A3, WIogTal Arel (4fHT AreT) sTal gUMed HAGeTEaR BIVIRT TR Tg 2.
TN AT HRATT, RIS a5 B2l SRardid, g STV SoTe! HedTd 3.

Experimental controls
IS e

To introduce students to ‘experimental controls’, a discussion can be held around the following
points.

e [T 'IrifiTe FRi=e Tl iew B SUATAIS] Yeies JedidR adl bodl ST, Tdhd.

What is a control?
fRI=oT TS BT ?

In any scientific experiment, it is important to prove that the intervention (here, a small amount of
curd) causes the desired effect, and that the effect may not be observed when the specific
intervention is absent. A positive control is the setup with intervention that gives a known
outcome. In this case, a beaker with a small amount of curd is the positive control, which gives a
‘known outcome’. Similarly, a setup with no intervention is negative control. Here a beaker with
milk but no curd is negative control, as it will not turn into curd. This also proves that the outcome
of the experimental setup is a result of the intervention only.

DIVATE! ISTH TARTT & Rig BV Ae<drd 31T B, TWEY (I1 IIa1d, AreH al) gieed gRomA
TS ATV AT fARE BXdard B3l e IR AT A ATel. AehRIeTD R0 =orel Ayl
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BRIETT HISUT. AT eI, ATSAT JATUN S8 (FBUTSTd [ARST0T) 31¥eses dguTa & ABRIHD [RIFD T8, S
"Jufard’ RO STEdd. TIHHTY, BIVTE] ST TG ! AU FUIS] ThRIHS RN, A T
Y AR YT ST AR § THRIHS FIAE MM, HRT I & IR 181, IH & g 8T 3, Fas
ERIETATHosd AN 3rufara gRommH fresdl.

The teacher may want to ask, “Suppose you want to check if addition of lemon juice leads to curd
formation, how will you design the experiment?”

RBreres faars srdia @, S TRl fadarer 79 fse S8 TUR 8, 8 UM 396 d) ]

T BT DRI 2"

Students may answer: Add lemon juice to milk in a beaker and see.

fremeli SR o Fward: Ul IgUETHEl g8 US 1d foaarer 9 e urg.

In such a situation, the teacher should probe further using the following questions:
33 ARTRI, Riardii qéie vz foamess ifde wrfecht emreT gt -

- So, if I add lemon juice to milk and | see milk turning clumpy, can I call it curd?

- GV H ST (3912 ¥ [T STV 3T G JowdT STe3 o] [ o], TR T3] Gl F VIl ISch bl 7
- How can | be sure whether it IS or IS NOT curd?-

- 8 581 3718 Bl 78T, Tt @raft B3 YA ASr?

- Is one beaker with milk and lemon juice enough to lead to any conclusion?

- Bqed bl FYYTATT G ST0T 3T ¥4 & DIUIle] [5py BIavarard! R Sired 17

- Think of taking another beaker with milk. What can you add to this beaker so that you can be
sure whether the clumpy mass IS or IS NOT curd?

- 3TUTE] BT FUTATT G &1, IT GETHEd Gl BIviar yered A Adhdl, ST gHH! GIHl 813 &1 o
SIIc3c5 G8l 3iTe fdhar 18172

At this point, students may say that they can add curd. The teacher may explain that the beaker

to which curd has been added helps us to know what to expect and whether the product with
lemon juice and milk is curd. The beaker with curd and milk is our positive control.

Irda] faermeli el Rye Frhal” 31y ¥ U] Frdhalr. fR1eTdh | AT B! ST AU T8l (HADe A8
< U ATTcATeS] DI TR 3178, T4 fosaren I3 3101 g8 ATARLT T8 TR $ATe3 Bl ATE] & FHSI |

Hed B, S8 AT 8 3ol AGUTH B 3ATUes THRIHD (2D 3Te.

Now, it is important for students to think about what can be an ‘appropriate negative control?’
31T, farereat=l faemR BRol He<ard 3MTe B YT ThRIHD [ H1 31 bl ?

Ans. A beaker with just milk, no additions. So, we will be sure that this beaker will never lead to
curd formation, as nothing was added.

IR, B §Y AIe) AGUTH, T FAR DIVCTS! qaref Tl TS ATITAT WIAT JH 3 D1 AT AT

HEET T8I TR AT8!, HRUT AT Blera! Ao ATal.

We suggest allowing the students to choose their own variations in the experiment, including
appropriate controls. This will enable them to make their own experimental design or plan. A few
suggested variations are mentioned in the table T1l. Teachers may fill in the first row and
encourage the students to fill in the rest.

TN S0 BRUATE, ST Ay e fasradiawdies del femeatn emdl. wore d wdwear g
G fhaT YIS TIR D@ Aebeiles. qadl T1 Hed 8 03 DIV Y AN & Jades e, e ufgedn
3TTes Tl ARl WRae SRerd! ATl HRUITATST fAenei=T HieTig e e 2reheir.

Typically, an experimental set up may be as follows:
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HHTIO, AN HRE] JSTSIHT0T 379 e -

— O O ©C

PIE Y + &I TRA G + TE oS U + TE e g
Warm Milk + Curd Warm Milk + Curd Cold Milk + Curd Milk Only

The Journey from Milk to Curd

Figure T2: Experimental design for the effect of temperature on curd formation
1At T2: G81 TR BT ATTHITET TH7aT FHTvITEIe] Hrfie e

Volume of
Beaker | Volume of curd added
No. milk Terz}gc;riall:iure firqsoegr | Extra additions | Incubation temperature
we S FCIEKIRGIE I SifeRe el SGUT AT
hHID | IMHRHAT
YT dTIHTAT] 3y (Temperature Conditions)
20 mL . 2 mL Warm place
L 20 FesT. 37°C 2 fT. - SIER ST
20 mL about 80°C 2 mL .,
2. 20 fefY. | sfgrrsoe s, | 2 fach. -
3 20 mL 3700 2mL 4°C/ fridge
' 20 feit. 2 frt. - il
TNIRIf® 1S (Chemical Conditions)
4 20 mL 70 2 mL Warm place
' 20 T, 37°C 2 fHT. - SIER ST
Any one of: Baking
soda, lemon juice,
dilute acid, yeast
20 mL 2 mL . y
> 20 e, 37°C o fief), [T EiST, fearan <=,
N 3T+, e -
Iidh! BIVKIE! Th
20 mL
6. 00 fihY 37°C No curd “ “
20 mL
7. 00 e 37°C No curd - “
HIfrd 37T (Physical Conditions)

CC-BY-SA 4.0 license, HBCSE. February 2024




Vigyan Pratibha Learning Unit The Journey from Milk to Curd

20 mL . 2 mL Stir .
8. 20 AT 37°C 2 fyasl. [BELKEEY)
20 mL 2 mL No stirring

9. 20 firehY. 37°C 2 el fRys707 S0y TRl -

Table T1: Experimental Design for Task 2
T T1: il 2 A1t GIRITE ATt
* Extra additions could be any one of baking soda, lemon juice, vinegar or a few
granules of yeast, or anything else if students wish to try. For 20 mL of milk, the
following quantities are recommended: baking soda (0.4 g), lemon juice/dilute acid (1

mL), yeast (3-4 granules).

* [Aemeqfar gt BIIF 31dled ¥ o i T TSI, fosarar ¥4, f&=7% fbar diked w18t gror fabar gav
BITcTE] gerel a9 gIg Febdrd. 20 o). gerrdl, y&ics yarvd o gerel e srehdid : dfdT dieT
(0.4 %), [3aT1 79 / faves 815 (11841, ), dve (3-4 3101).

It is essential to compare all these beakers with each other and with the controls to determine if
the presence of the additive affected the process of curd formation.

§a¥ USTf fra@ergw S8 §vATdT Hishday GRUTH ST fhdr TEl, § yisvarardt wd aguridl
(= ®TdE Jo3T BRI, IR 8.

The students may be asked to fill in the student worksheet (Table 1).
I, farere =T &= el 1gfeidrd aar 1 7€ Jifad] [SETIeT |1,

Task 2: Will it form curd?
el 2: TE TIR EN5S DI

Now, designh an experiment to determine how temperature, chemicals, and stirring might affect
the process of curd formation. Note the details in Table 1, and the time when these were set up. If
you wish to check the effects of any other substance or any other processes on curd formation.,
you may do so.

T2 gIvATRAT AfhAR ATIHM, AR, AT H8707 Sawul Jfar a1 GRU Bidl, & FHSIVIMNIG! AT
TRIRTIT STRIO HRT. TR AU e Taar 1 98 | qURAed AT I & HRI. T8l gI0gredn
AsheR UG BV BT, a1 fhdT Hishai=n gRAToT 811, B JFel UG UTg 3hdl.

Beaker | Volume of Milk | Temperature | Volume of curd | Extra additions Incubation
No. ST SATHIRAT of milk added 31t geret temperature
U ECIEIECIEE REREIO I BEES1 SEELIGICEIE]

ERICT STHRHATT
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Table 1: Experimental setup

TaT 1: g1 3reqoft

o Keep the tubes/beakers in a warm place and observe the tubes for any physical changes, every
hour for up to six hours.

o QRII]/ U ITeR fSHTof Sar Afor fAsord ycie Ir e 9eT ariadd s1om=an Wifde geai
fArteror &,

e As soon as you observe any change in the milk samples, like thickening or clump formation,
record the time, i.e., how many hours after adding curd did you see the change? These
observations can be recorded in Table 2.

o TUTAT [T DIVATE] 94 GG eI, S {3707 ITC B0 fhdT [SedT TR B, <l 988 AigqT
1. IaT. TB! @R fobell I JraTesl fsTond aae fades? 81 fFRleror qaar 29 Aica.

e Observe these samples further for changes in consistency. Use a litmus paper to monitor the
changes in acidity or basicity.

o U1 TWRUTIs 950 UTBUATITS! &id fARI&T0T o g1, Fstore smasiadr fhar e RIgon id
BT IS 3R 3T SAUITATS! f3eH T BITETAT aTuR 6.

¢ Also, record any additional changes like change in smell, colour, or texture.
o T I, ¥ fhar ey R FfIRad 95 SITedry ) Aig SdT.

Sr. No.| Condition After how many hours do you | What kind of changes do you
h. R see any change? see?
JrRTA et AIOR 980 fae?|  JFeTal IV 98 fawes?

Table 2: Observation table
T 2: [AR1eTvT aar
For ‘Conditions’, student groups may write the various conditions they tested, e.g., milk at 10°C,
37°C, 60°C, etc., or mixture stirred/not stirred after addition of curd, and so on.
‘R | IeraTd fqeneaid e i aravlt doen draTedT R fog b, 391, gard

TTIET 10° W., 37° 9., 60° F. sTS] fhdT 81 TR A0 gdwes / Tdoes el sclal.

When all observations have been recorded, allow the student groups to share their observations
with the class. In this way, everyone knows about all the conditions tested. The teacher could also
make a master table on the board for this purpose.
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feneaie w4 R doren araviiaes Aifedl o . IrTt, R hodrar Ue Irjed daieadis
BTG ADBA.

Let’s discuss
IS I Hadl

¢ What changes did you observe in the beakers for the conditions you tested?

Tl 12T Posean TRIRIA IgUTaTd BIUDIU Tae UBTde] Hwres?

¢ Which condition that you tested showed the fastest curd formation, and in how many hours?

TRl SRAGT BT IRRIN @ 2T Fatd S a7es? fohelt aria?

¢ Did you observe any change in the milk to which no curd was added? Do you think it will remain
the same? Why?

1 UM 81 ey ed T S BIel dae 3MGwe] P12 < [H8701 T RTETe B1? A RT3l DI
ared?

* Which conditions favoured curd formation?

B IR BIUATATST BIvreh RN a1 es SReAI?

e Why do you think a small amount of curd is to be added? Can curd formation occur even without
adding that small amount of curd?

ST AT JHIVITT G 21 BT FRIeses SIT? SUTd ATSH S8l 1 FRiededls S81 IR 8IS 3dd H1?

¢ In which season, do you think, will curd formation happen the fastest?
AT |, DIV FRJHED 81 T HaDbR TAR Blgor?

e Other than curd, which substances did you add to milk? Did it speed up or slow down the
process of curd formation? Why?

I SR faRed DI gered g A es? Qe A1 Afhd= I dIew] Bl HaTael? 39 Bl TSe?

e Observe the beakers to which lemon juice or dilute acids were added. Did you see curd being
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formed in them? Describe what you see.
foramen 3 fha1 feRe ames MA@ e dguraid (ARIET0T HR1. T S8 TR S5 BI? AU JFBTAT of

fagoy T Ui BN,

¢ Did you observe the beakers in which a few granules of yeast were added? What can you infer
from the experiment?

ST U 94 GRS (Baker's yeast) fiRiaes BId &1 U= v MRIET0T dod 1?2 AT TR %1

DTy ATHTT PlcTed?

¢ Did your group or any other group check if the process of stirring affects the curd formation? If
yes, how did it affect?

201 g T8I ITugTedT Ufsheax YR §Icll 1, § T T fdhar G=T ST qUTeS 12 TUTRe
AT, I BT YRUTH SITAT?

¢ In this experiment, we turned milk into curd. Can you turn curd into milk? Why or why not?
T YA, ATV GUT [UATIR ST o JFRTA SalTd WUIaR GHT BRal A5 BbI1? B el db1 ATEN?

During the discussion of observations, the teacher should raise the following points in addition to
the main inferences:

FReroTiaTed <t arey a1 Rierehi< g FshuiaRIaR Yeies Je HisIdd Bl Y& 3778 :

Each group must list as many learnings as they can, which they learnt from this exercise.

I T AT Hel g fqenedi= Rraosear e daen Ml Il 0T, TR T3

Why did we take a beaker with milk only, without any curd or additive?
3907 S8 feherm SR BIvITE! ugred 7 AT, AguraTd Bde g8 b Hdes?

Did you compare any beaker with any other, while recording your observations? Why so?
Jeet Prteror fosfearrn, et eIorcare! Sguramdl ol So” UETel TguTaniil dol 3T 612 B1?

Response of students from different backgrounds: In warmer areas, students may be able to
see curd formation happening faster compared to students in schools in cooler areas. Curd
formation will also depend on the type of milk brought by the students (fresh milk, boiled milk,
pasteurised milk, which students will bring as per availability). Students who are familiar with
occupations such as farming/cattle-raising/dairy might be aware of certain concepts beforehand,
and may want to contribute their answers to the class. Let them share their experiences and
discuss these in light of the results obtained in this experiment.

PN Foaiciies faeneiar gfoie : SWI goammed 2Aed o€ o3l ATl Jo-id, qel gquardl
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UishdT DR BIdl. T8B! IR BIUgTdl ufeha faermeaf smresedr garer UeRTeR (e Suae giss
T AN g, IhBeres gY, UIERISSS gY SWTGl) Adesg 31l. of faermell 2/ q3ures 1/ graegadrd
IR Gz YR 31ciies, T graTec Brel M ATEI 3]G FTebeirel AT < JTarae aaied S<ix
< b, T T AFHT R BT 0T T TR S TR IOTSI 3ATes e, AT el D
Possible extensions

9T fRaR

If teachers and students are interested, they may try out more/additional experiments to
understand the effect of the following on curd formation:

Rierepi= Sfor fqeneaian aifeie @l 3 dR S81 TIR BT YoIes DIUDIveT Meler TR Bidl, &
A HUATATST UG JATT el UTg eIl -

* milk from various sources (e.g., cow, buffalo, sheep, goat, horse)
fafae STeRi= g (31, T, =4, HS, AST, 1))

processing of milk (e.g., pasteurized, fresh, boiled milk)

GETAR T SITOT=AT Afh T (ST, IERISSS, o1, Showoiel §)

additives such as health supplements, excess sugar (which usually acts as a preservative)
3] BTe! UaTe ST AIRIYYRS Uare, AfTRET AER (S AE4T 37 UiRRerd FUH $H1R BR)

Suggested readings
3w areATaTSt

1. How is yogurt different from curd? Times of India. Feb.11, 2016. Accessed on Feb 24, 2020 from
https://timesofindia.indiatimes.com/life-style/health-fitness/diet/How-is-yogurt-different-from-
curd/articleshow/46702468.cms

2. A milk curdling activity.Scientific American, Feb, 2017.
https://www.scientificamerican.com/article/a-milk-curdling-activity/

3. Lactic Acid Bacteria: http://www.encyclopedia.com/science/encyclopedias-almanacs-transcripts-

and-maps/lactic-acid-bacteria
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