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LU 8.3 The Journey from Milk to Curd
LU 8.3. 3¢ | T ek 1 AT

Overview

wUET

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 of the task, students will understand the significance of experimental
controls, variables and more importantly, the role of observations in science.

T e STS forenTelal 1 gur & 2Et o S ST STGRAT T oHeIor S SEeR! T o foTT Rw St el 8 g wricifarter o fmfeR
1 Ueh U Tk T T ST & TS = Sviel @ § g4 8 St STHTT ST Hehdl 2| 56 TTidfeler o 3fd § ferafofe shi sem e
TIcIoT =1 e, Sfshar o i et ST s off Hecaul, fors & Sraretien shi sifHert awer | S|

Minimum time

WWW

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.

e Rl SRt H - A1 gHL e ol dArd | 30 Tie sh wore <t 21 g sk H 30 | 40 fore o frafia sfauer w ai-uie fime &
AT I STALIHAT B1T & [SEH THTHT Uil § T H T h THT | $6eh [o1C, ST=ST BT Toh Tohet TR B W 36 e
STESATA o1 ST 3R T 918 T T STA@ (T ST L8| 39 il & Talferd =it o foTg 30 & 45 e it stravarenan 2t 2 b
37T f& oft ferarm ST Wt R

Type of Learning Unit: Laboratory
JTTENTH TeRTS hT TehR: TARTIITEAT SATLTRA

Unit-specific objectives

genTs fovie & 2

¢ To understand that the process of curd formation requires specific conditions
IE qeT foh <8t St <t afska & fore ferty ftfeafort i strarsarerar et &

e To understand that very high and low temperatures are not favourable for curd formation,
indicating the role of microbial action in the process
€ T foh TEq ST ST S FHH AT TET o ST o TG STTH a1 i, ST 3 WTohAT H FEHSIaT b S[TahT o B a0
Tohd a1 &

e To understand that alkaline conditions do not favour curd formation and that this fact is widely
used in milk preservation
€ T foh get ST o o el aitReerforat stgshet el Erdl A1 58 q2 o g9 I Fsl T doh TS B | s o fo7g
(preservation) SJTIsh TR ST foharm S @

e To understand the method of experimental design, including the controls needed to draw reliable
conclusions from an experiment
TN o @i ohl THEHT TR 52T & forgafia freend wmw o o o umanfres fson (verenftieet shaier) ot setd ot a|eT

e To develop observation and recording skills

HeATH S SATHAG H FRIAAT FFHT

CC-BY-SA 4.0 license, HBCSE, April, 2023. 1



forgm wfersar safemme gents T4 ¥ & qoh hT qHL

Links to curriculum

TG ¥ HEeT

e Microorganisms: Friend and Foe (NCERT, Class 8)
HEHSE : STl A GTH (TTHISIE, el 8)

e« Changes Around Us (NCERT, Class 6)
THN AR TR o TRE (TSR, FHeET 6)

e Acids and Bases (NCERT, Class 7)
ST &Ik 3T AT (TTHISSTE, el 7)

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.

HETT 8 sh TIGAYEd H F€ oot & foh gooh T gor | <t ohl o<t Anlt (STe) forets Sireft @ efifeps enrer o et s wehl 39 afermm
TS § 39 IT 3TAT A 1 6l TS @ foh bl qT9AT <ht S7geperad aifberfaa, % slifden Sforamd s foh gur § ST =refrn 3fie
AT & ST Fe THI/GTE TaTel i IJUTeTl S8 ST 3hi TR Sh <Iof L EehelT & AT 3 Wehll & AT Uk Fohel| 8

Introduction
JEATIAT

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?

AT AT ST o6 ST shi TSR T AT 57 0T ST &2 &1 Hehall & ST 36 & 8 T 1 ST W foparm 21 =/ S ool | € o
1§ TET ST o foTQ 2 2T o ofieh /e H € 3w et sht STTarvareha Bl 8?2 T AT TiohaT e o T8 T ST stk off <6t <1
FHAT &2 AT IRAE 3Y % T 1 Wt 3@ &M Ta/Ag §C 39 A aet # forvia/weh ¥ foram ST Wkt 82 g4 T fomT @ g,
ST iell gt Toh UiEreT < foram ST et 27

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.

58 FferT gohts | Sy ferfvrr uftfRerfcert o gor @ ot S ol ik i Ster T S 3hH B drel TiadHl i §HE T S
FUN| 30 3TS o 3 7 AT Tet o o e srgeheran wiRerfort 1 Sl wmer T, TS sga o w1 91 9 92t o1 Hhd 2|

Materials

For each 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, refrigeration facility.

Toh SRINT o fo7e: 200 foreft eftet arir gw, 20 firedt wffex 2@t (o ot e gam), difeam srgehrie, s 1w, a7 e (HC1 a1
Toa), @efie, e, e il T, Fia & T3S, miHiet, 9 Joer a1 safags g whe, Brsl

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

e TITAfater 1 Y e | Tect 1Tk HE § & Soeh-Boeh Wel T TS Sl
The process of curd making
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TET STHT <hT TfshaT

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.

TET ST Uk ST QT Sfshar @ 37 g o o3 Tl | 59 Tioham o Sie @1 81 89 ST & foh 3et ST sht aioRan o %
TateRuiter S sftfcer aftRerfeRtt i STTararehdT BT 81 %5 TEIEHT i SUTeafd 36 TToRaT i TTfd o Behd! 8| BTetisr, @ arat
o TE1 o TG h1 TY TR T U T H qHL T T I TiRerfoRrt i 81wk § wieq <@ st sk o sht e e femiang
21 59 3rS , Toremmeff 22t St oht ok e 36k o STTemaes STshet Tifeefat o1 oaT QTTdi qe s9eh |Ter I8 Wi ST e foh
3 ufeferfrrt 5 38t S i o o s o 7 et 21 e tferm gt FRif ofi areigEes o srivt o g g wfse
1 g  7eE T 2

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 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.

T 7 1 Hecaqul & fob forermell 2et 3t etrer/as gu g9 o o=l o Wen bl Wl TeAifeh aMI Mg foad € 37T AT gewshia form o
afeorm B 21 iforer Fart (T 3nfe) % SR W IR T S o gued g e o i v w6 o v @, o g
TEl SR wwE Bl ek g S aet o STeAra et g3 gy oft AT ferenfie bt o wehd 21 ged ferentof by ot aret 7
A T F ST B

A look at the basics

T FTat 0 T A

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

G G 3eUTE S BT, TRl A IS (cheese) ST T W H TN fohT ST €, A 4Tk deall Uef 37w SHATOLAT o6 sifean
AN B & ST arer & Qrr-yfedierss ervar «ft sier 2

o 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.

7 3Tl | Aferzeh Tftrg Sfiamugait % HRor @HiieRor €rdT @ S g9 H HISE wieels! I wifdesh ufirg # seet odl 8 39 forg 59
JCTET T AT T o6 FoT, “YTe3ATT At AT “YIESAT Hardeh” (SIETieh Fawsiid oTieh Fed <) i AT wr e St 81 T8
RS ATt Siferesh TS STTaToTat o & o &9 1 1 ! 8

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

ifeesh TRre ST SHATITeTT o U 9 T AW 8| Jaeleied, Jaiehwd A LRIhRe 36 THE & SIarsll & o
ST &
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e Products such as paneer are made by a direct-set method, which involves adding a small amount
of an acid to milk instead of microbial fermentation. For preparing paneer from milk, a bacterial
source is not required.

O S SedTe U e forfer o T sTe ST © foreren staia g A geia grT @HERT o T 0 ISt /e | St (S fh
Ff 3 ) FErATaT SITefT 21 g1 & o ST o6 for o Sftamy &t ot STreershat e i 2

¢ 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.

T H A o TR ST | g8 WIS o (Th1ad) B SITd & For 31T TST H 38 o7 e off g &) 59 aXe T SUIE 98 “3e
T B S &9 W 21 IR <21 3168 o TN 36 WHEA 3ee o fore Ean @ S gur 7 a7 1 o1 i et A e &
SIS ITH 2T 2

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

afsre} 29 § et & foru anre” wiee ot ST BT Rl

e 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).

THEA” AT “FHES[AT W8 fohell Wit FhTT 26 G AT g1 AT oh 176 B I ST & S SR T T I6aT T TN g8 oh T
ﬁﬁ%mﬁ%mwélwaﬁnﬁmﬁ a%:%aT%—cr@nﬁﬂw T B ‘TET T STHAT ﬁﬁlaﬁ'aﬁﬁiﬁ%ﬂ%ﬂm%w
ERDIUETGE

e 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 the microbes 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.

GO g1 T TG @S T @ BTetifeh Tg Ueh ST=Tel ST AP Sl 2 <71 g # qawsial o s o vl eid 8 Stafeh g’
T STe B TE1 ol ATST WA AT § A1 98 YT d § o SEH e Tire Sfam] sgiford &, 3 3ca= e, f O (pH) i
W L TR AISH ! @S HLA T ST hi &g 7 3

e 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.

IR &H Aferesh Tftrg SaTopeAt o foreft @it o fortm ger & <t a1 sh S shtd & a1 3ok heleared STIE B4 TTgl 3T 374318
8T TH BT S foh S gU 22T oh STl Gsl §31 4 Bl

Tasks
Eapy

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.

Tect F H, ferenfeier ot sred e 3 T i (F 2) Y dUR R % TREe @ 3 B O 8l aHT Edt § o 5 fire
I &
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Preparing for Task 1
& 1 < T

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

q%ﬁ@ﬁaﬂ:m?%“Racing the knowns” (aﬁuﬁﬁaﬁ-sm i< hl Teh TATEE W@ﬁ?ﬂﬁﬁﬁ@—@ﬁg@ﬁwﬁ'ﬂm
1 UH qleh o o T e Forer ST warell ol 8= 21 Heh| TATeITet ¥ Wieit T g ot o foRet st ot T aemn
TR, e 2 oY feRa=T oft T T o/t 7 2N T T5haT il o Ueh TATss 27ereT Tt 31 foranf) rag o oX ot 1T Sl 2

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.

3 foremmeff 3ot o 7 sramed e & A fveren forenfefi i wetrgs wh Fid@ ior o b S ST 1 S@ g < ¥ehd 8l T
Ty ey sfg o g 7o oY TR gl B st | ST T o STETe ol &L SFe- TR gl

The second game is called Smudge it! and is also used to differentiate between milk and curd.

T A 1AM & HeArAT AR TE=HT (smudge it)” § I SHH g8 T 22T 8 ST hT qaT foFm Si7 eftt 2|

Take a drop of each liquid on glass. Ask the students to smudge the drops by placing their forefingers
on the drop and moving it 5 times in clock-wise direction.

QT T ohY Ueh-Ue o[ i<l oh TeiTse R 1| forenffat oht Seht astt STeft & 3 o[ ot e ST ot o g o o oy fewm A 5
IR A % T 2

Figure 1: A typical outcome of the smudging
experiment with milk (left) and curd (right).
1= 1. 381 (<19) 3R <& (QT0) % G19 edi a1t JT

1 T G GRIH

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.

T fereren forerfefert & ST alient o s it U&5 Wehd € 5ok ST gor A1 et 8 ST fohalm ST @ehl 81| WwTferd S & 17y, Toey
ST IR EITerar § ST off &1 Fohd 2

Task 1: Two Games

T#?Ri‘l:ﬂ'@ﬁ

1. Racing the Knowns: Place a drop each of milk and curd on a glass slide, slightly tilt the slide.
Find the ways in they can be differentiated.

AT /AT ¥ 3TS: Hi hl U EAT5E W Y ST e IHT shl Uh-Ush S8 T qYT TA13S i TS ferat shil U alih e foraer ai o
ST T TAT T ST Fahl
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2. Smudge It: Place a drop of each liquid on glass. Smudge each drop with your forefinger and
answer the following questions:

TETTST SR UGS S 531 oh1 Uh-Uh 6§ il ohl T3S W TW| AT AT STl & e 58 ol ety AR frefetRad s o
IS

¢ How does it spread - uniformly/evenly or disperses into clumps?

T2 H TheldT & — Ueh GHE €9 9 I7 Uahi H forgd ST 2

e Does the mass spread to the outer region of the smudged area or does it concentrate at the
centre?

AT 5o AT T &1 o sed) ol T Shef STTaT & 1 T hg § gohgl &1 ST 87

Preparing further for the task

T ok ToTT ST <ht day

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

ATk FI Tl TTC et H, AT g8 ST ZeT o S o+ fofa 2

b) Have you seen the process of making curd at home? What are the steps involved?

AT 319 Fef) B O & ST ohY TTshar <@l 22 38w fohd- =T Sifiet &d 82

Preparing for Task 2
T 2 Y FTT

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.

Ig e 1Y ¢ e foremeff 3= aftfeuferan st fFrffed st o feTQ weh SR sht S0t ST 8 Sit 28l ST ol TR ol ot sl e
o g ¥t ST Toh 5 vaTel S el 3 T AT SlfehTT AT ST ST 31 SIT5RAT ohi ohdt THTTord i &

Discussion for preparing students for the task

Ferenfeit =t @t o foru dam A @ T fea ==t

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

I8 TrEH o T foh foremeff veer & sa ufsham <1 fordar ST €, 13787 30 957 © SR S Hehd €, “T2T hdl STHdT 877

Students may typically respond, “Add curd to warm milk.”

foremeff STt ot ek T gur  qet AT ot o e wehd c

The teacher can then ask additional questions, which are to do with the temperature of milk:

f31e7eh e 241 o A9 U 3¢ T Afeifieh 99 I Hehd &:
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- What should be the temperature of the milk before adding curd?”
“TET STTH W TEl 3U T ATGHT T BT =1e?”
- Can you add curd to boiling milk?

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

“ITL AT 3 T8 H ATgT 3T TetTd dt o roeh! @vra & fop <t stmmme

The next round of questions could be-
AT T STTAT G 0 Yoh Bl Tkl &-

- What will happen if you don’t add curd to milk and keep it for more than a day?

AT BN SR 3779 g4 H et 1 et 37 36w fo & e w6 for 7 <2

- If it appears thick, will you call it curd?

IR IE T fegar | Y =R 19 3Y < e

- Suppose you don’t have any curd, what will you add to the milk to form curd?

3 HT AT fof 31rer e <€l et 2 41 <€t St o forg sira ger o o e

Possible student responses to the last question may be:

a9 g Tor foremeff sifam wsy st Sramel 39 g <

Adding lemon juice/ tamarind/ chilli with stalk/ dilute acid.”
woftey =h1 Ta/gel/elt fird Saet wfea/ay sreet g o faermd

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 HCI,
baking soda, etc. An important aspect about designing an experiment is knowing how to formulate
experimental controls.

38 a1 ferenefalt T g & TN A % o Siieenfe foram ST weRar 21 SR W STer-STenT g fafie et S qrowe
ST T e 7 T0/fent/aq HCY/SIfRT @ret 311fe o fie st Stier 6ok € Tordl! SRIRT 31 S94@T ST o1 Teh Wecd Ul uec] I8
ST @ o SRR o hdt e forer ST &)

Experimental controls

yrenfires fA=isor

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

TernTfRT =t STeAfTer fRior o S H ST o forg fforfiad weest o == i S HeRd 2

What is a control?

o T gaT 22

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 full intervention. 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.

CC-BY-SA 4.0 license, HBCSE, April, 2023. 7
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foreft oft Airen S=ivT & 78 féreg, st et e @ o <@ weivy & faftte ewadi (S o6 =t ot <t ot <t W i) aifea
TS I LT &, S o7 fIfTe exaaiy a7 fohar S af a8 I el <@ ST Hehdl| Ueh HehIIcHeh (40T THEd seqardl o Ty
ITAT Ush BT BIaT &1 THI TN § sfieht # <) shl o) -Ht W1 Teh HehRcHeh 57101 8 S 1 afoms 2ar 81 g6t wenr fom foreft
TEAENT o ST TRIT HeAT FHRICHE 07 ST 31 I 0 ofiet Forered o1 R Wi <2t el 2,0eh Fohmeneh Fefaor & lifer 39 ave
a’s’aﬁﬁwﬁaﬁmﬁéw%mwﬁﬁﬁam%%ﬁwwﬁm%%ﬁgm&ﬁ%m%%

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?”

&t ek 7% I wohd & e €, “HH Ao foF 3110 718 Stier et =i € fo orme ey ot v forer & <t St 2 o 319 59 e
T T HH S

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

Toremmeft & 3vv % wena §: e st & @ gy i ot 1 fire o Ed € R R A 2

In such a situation, the teacher should probe further using the following questions:

3u uftfafa # freres o ot 7 I8 Tehd &, 919

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

T, ST & g4 7 fie] i1 @ Tt 3R go1 7 ok S §U W Al 91 57 3 G2 W 7

-How can | be sure whether it IS or IS NOT curd?

TH I8 hY 77 L foh o < ® A1 A=

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

A1 U et f5rers g A s 201 W@ & €, Forelt et e ug= o foTg i &2

-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?

I ATORE fo6 AT TTe ger B Ueh A SfieRt 21 AT 36 SRt Tt T e | € ik 31T g Giia o Heh foh 3ad o
AT ke aTe Tt & A7 T

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.

30 quy foemeff 3 g wehrd € ok 3 <€t fire gend €1 R1ersh org wmen wehd € fop form sftert o <2t fieman man 2, o 20 vt o srufera
afoTTe ST Ta AT 21 AT € 7 ft e wehd € o ger e e & seoet wared et 2 A e qer o7 <2t A e gAR S
T GehTIcHeh =0T B

Now, it is important for students to think "what can be an appropriate ‘negative control’?

a7e7 formfia oht ae g st @ for <ueh 3 TeRricaeh s = g1 wehar 82

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.

I T Ieh W Sftet forel S s 7 Tt 1 3 ot e qoia: Ie forama € fo 5@ st & ot <€t =€ s Wk iifen o
EERULSIRIEERRIRI

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 1. Teachers may fill in the first row and encourage
the students to fill in the rest.

CC-BY-SA 4.0 license, HBCSE, April, 2023. 8
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TR GTE @ fob Feranffrt ot 58 i  3fera fitor wfed farfre et o1 siacimel STt @et o STTET G sh STA(d af Sl I8
375 GE AN o TSSIEA AT ASHT S H HeTH ST QAT | H 5 R G T &) R1a7eh Taell iieh b - o § 37
SThY TATT a1 9 o forg forenfRfat ot siieenfed ot wehdt 2

Typically, an experimental set up may be as follows:

STTAAR I T Rl Ueh 9T 77 TR 1 &1 Hehal &

s O o sl s

Warm Milk + Curd HotMilk + Curd Cold Milk + Curd Milk only
Fewh1 T g4 + 2 g + 3 deTgu + 3@l FAA
37-40°C >45°C 4-10°C

Figure 2 Experimental design for the effect of temperature on curd formation

for 2. 38 & 593 | AT9HTE T IS A & 78 G917 %) EREr

Table 1: Experimental Design for Task 2

ATfeTeRT 1: ST 2 & foTu s <hr T

Beaker | Volume of | Temperature | Volume of | Extra Additions* Incubation
No. milk of Milk curd #5 ued @ e @ | Temperature
st TURTAGT | Y A AAHH added oM | fireray 1y ST AT

ShHih (3TI)

Temperature Conditions

AT hl €34
1. 20 mL 37 °C 2 mL - Warm place
20 foreft 2 foyett Beh! T ST
2. 20 mL About 80°C 2 mL - ”
20 foreft T 80°C 2 foeft
3. 20 mL 37 °C 2 mL - 4°C /fridge
20 foreft 2 foreft 4°C /fopst
Chemical Conditjons
GRMMY
4. 20 mL 37 °C 2 mL - Warm place
20 et 2 foeft Tooh! TH ST
5. 20 mL 37 °C 2 mL Any one of: baking "
20 fireft 2 foreft soda, lemon juice,

dilute acid, yeast
sk @rer, g #1 W@, 7
Tr, @HR T ¥ i Th
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0. 20 mL 37 °C No Curd ” z
20 foreft IERIEHED

7. 20 mL 37 °C No Curd - "
20 foreft IECIERED

Physical Conditions
+fifereh gemd

8. 20 mL 37 OC 2 mL Stlr ”n
20 et 2 foeft TJAHT

. 20 mL 37 °C 2 mL No Stirring "
20 foreft 2 foreft ENICIERE

*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).

gty foremefi %o srfafem wa e =g o afder dier, g @ @, Rt a1 @it F Fo T ar w6 o aare ot e
TR Bl 20 fireft 3u % forg freafarfaa ammd fierrft ST wsrdt 8 sfsT |rer (0.4 1), i %1 @) 7 o (1 frefh), @i (3-4
qM))

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.

78 ferifia & o ot foh <&t a3 ufsham =t asa (e e gerel/additive) sht Sufkerfe sufara st @ ar 7, 37 weft sl
1 ek GEL § TR 01T o |1 T AT AT 2

The students may be asked to fill in the student worksheet (next page).

ferenfefart st sTTer um o & reft ehefie s o foTw e S Tk 2

Task 2: Will it form curd?
H 2: FTIHH TET TAT?

Now, desigh 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.

& ST sht fhAT bl AT, THIE SR TRt 2l foram sl SriTford o @ehd €, 39 aITal ol GiTE st o foTe 37 o s =t
T ST 3o forawor darferet 1 8§ foid 31 38 90 ot fod, ST 572 ©e 319 fomam wrm ey

If you wish to check the presence of any other factor/parameter or the effects of any other processes
on curd formation, you may do so.

Ife 3117 g2 ST o foru. foreft 1= werel st Suftufa ster feret o= wfsham o TvTa st ST shtaT SITed @ 1 3119 98 o Gehd &l
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Table 1: Experimental setup

ATFeTeRT 1: TENT T VS AT

Beaker Volume of | Temperatue | Volume of | Extra Incubation

No. Milk of milk curd Additions temperature
EiETy g kI HDIT | g T ATHH fireme € & i | SemE fuemEn | SHRE A
E2IC) (JTTIH) T T vt

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

T/ i Teeh T T R T SR g B ATt TRt +ff TR 3 siifoeh aitar st e ot U He o Siaud W B 5
T

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.

St & 31T gy forelt off R T aftEd < €, S TIGTI AT S ST, A1 9% W @St i AT fop, 2Et firee ST o
fora =i2T aITe 3O SecTe 3@T? 3 TR dTfetehl 2 H st fohT ST Hehd 2

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

S AT 3T FRIEI0T MG b ST o oA 70T it 3t T81 1T 2l SAFerdT AT ST | Sgettel shl ST 3 o forg, fofeme
U 3T FINT i)

Also, record any additional changes like change in smell, colour, or texture.
et 31 Toh I o SIecATa S8 T7e, 1 1 718 i oY 251 hi)

Table 2: Observation table

ATFOART 2; AR dATleTehT

Sr. No. Condition After how many hours do | What kind of
I RIS ) you see any | changes do you see?
change? A TF TR & ST
fohd | S1E ST I TG | 3y
@
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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.

afeferfer T 7 feremeff we 3 farfire aftferfca o amt 3 forg wehd 8 fomeht 3=ei sttar 3t 2, 3w & T, 10°C, 37°C, 60°C
TS SATTHT O TG TRAT ST 207 2l G2t ForeT o6 ST =ITTalt T/ =Tl T 371 gell otg 2hl 311 aifberfaa o s |

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.

ST 57 @t STeATeRAT 1 GSt R Fordm ST, A foremef |t shl 39k STactioh Hafl o 311 |ITE o &1 §TeT L | 36 qE, TAh
Toremeff sht i<t TTeft @t aifRurfaRit ot ST 81 STl 21 58 323 o foTu, fRersh Ygueet W ek 9 dtfeteht i sH1 @ehd €

Let’s discuss

3TTST, =relt &l
1. What changes did you observe in the beakers for the conditions you tested?

Tort uftfeafaat o foe o= St 3ht, S sfieRt § 719 & afteds < ?

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

AT ST aieReerferRt sht ST ohT, 30 & Torers Set STedt et ST, TR foha =2l 57

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

T 39 g9 H, o T2t Tt foreTma e o, R hig ufierd e 6 AT Hied @ o 9 S 8 e @i

4. Which conditions favoured curd formation?

-1 ftfeerfar aet St o foTg stgeet off?

5. 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?
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AT AT AT & Toh gl sht ATl €t g fiyets &) St =feu? o get it et 7 firer fomr off 28t S/ gehdr 22

6. In which season, do you think, will curd formation happen the fastest?

ST T T & fore Hiem § 22t gadl STod! T2

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

ST TET o ST S U vered gor H frerri? 3 et 4 get St shi Sfsha shi o fefa = efta fopam? =rii?

8. Observe the beakers to which lemon juice or dilute acids were added. Did you see curd being
formed in them? Describe what you see.

S iRt 2t rdteror shd S i) 1 T 21 o SFee FHeTr T 21 SR ST 3H Set S Y a@T? AT ST <, SHRT 90 ]

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

AT AT I SfohL T STeileh foram e it o e T fiere 71e &2 36 ST @ 119 = free fererd €2

10. Did your group or any other group check if the process of stirring affects the curd formation? If

yes, how did it affect?
AT AT T TefeT GHL THE 7 ST ohl fohs oA ST =6l SfshalT @€l ST shi STier hel! 22 SR &, a fofdt e ?
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11. In this experiment, we turned milk into curd. Can you turn curd into milk? Why or why not?

6 TN H, B g8 1 Gel H TRl fHAT) T ST GE shi g H Seet Wehd €7 Jle B al i 3 Ffe TE ar i i

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

ST bl <l oh EITH, Frereh shi 9 skl o SFereln feferiiad forgadt ot oft amd et =feu:

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

36 STER H Hee Wi+ e oft i 2, 37 gEiteg e =ntey

* Why did we take a beaker with milk only, without any curd or additive?
T Uk te H forAt et A fomT fofrelt AT (additive) o et g9 T form?
» Did you compare any beaker with any other, while recording your observations? Why so?

3o FTeTOT! ol &Sl shUdl GHe T STTO fefel Ueh sfoht <hT T fofelt qaL sftet & oAl oft? T i

Response of students from different backgrounds:

fafir gmufiryafem o frenfeat 6 wfafear:

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.

3 &0l o TRl o e ot gt o T ant o foremefl <2l =1 qSft & SHd gY@ Weohd ©1 38T h1 ST ST gRT TG T 34 o
TR (QATSHT, SeTell §371 g, WTeglieha g, St +ff STar & Suctod g 0 «ff foft snem| o forermeff <t spfvy/ayparer/eadt (g e
S S 8 uftfed €, 3% 9ec § € 6 STEUROST ok SN § IdT & 6ok 2, 7T F et i S 1 S § ST AEH
bl 81 30 3T ST WIS A & TR 380 TRANT & ST qiome 6 a1 shid g 3 W ==

Possible extensions

wuTfere faear

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

afe Rrershi 3 ST 6 &fa &1 1 o & S H Frfcrfiad o TTe b Jg o foTe 5w 31 ST o o gehd &

» milk from various sources (e.g., cow, buffalo, sheep, goat, horse)

forfre= @irell & g (SaTewer o fefu, 7, S, W, s, Hie)

« processing of milk (e.g., pasteurized, fresh, boiled milk)
81 o1 JEEHTUT (IETELT o6 foU, regliepe, ST, SeTeTl §3AT g4)

+ additives such as health supplements, excess sugar (which usually acts as a preservative)

Tisg Y TrEegeeen qere, STcafiren =i (S SAHA W Iiwersh geref & It o i et 2)1
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Suggested readings
Frea o fore e

1. How is yogurt different from curd? s&sX 15 , 2017

https://timesofindia.indiatimes.com/life-style/health-fitness/diet/How-isyogurt-
different-from-curd/articleshow/46702468.cms & 3 11, 2022 I 9T 1)

2. A Milk-Curdling Activity, ®, 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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