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Exploring science and mathematics

8.3. U d &gl : Yeh AT

The journey from milk to curd

HATeIdT
Overview

feremeaiaT U T8 TUR BHRUATH Iy UfhAT STV HUITq Werd BrRugTATS] g1 e vl Al boroil
31T GHTD SRITA WUTIR PHHIADH] doel BIUATATST fAEneg = A1y Ugd fFaevl, & I1 PeiiHe Ul 3fTe. I1 HeirHed
farenedt, araifres i3 (experimental controls), o5 (variables ) Je Hawd SATOT IR ¥ 0Tl fagm fawre Feori

HE<d HH[ Hdle.

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.

3T Teh! e

Unit-specific objectives

<81 vl Afshaare! fafm aRfR srazae S, & FHS Hol

To understand that the process of curd formation requires specific conditions

S FUYMTS! QU S a1 Gu w4l IT9E P TG AT Ufhdd Gersigial YT SAaedd 3R, 8
FHA T

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

B FIUYTAIS] JAHEH IV B es THI, VT 9 72 8 HHSAAIS! HISAT YHTUITER dTReS SN, & &I
3T <07

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

TR BT DHRIET AT Tgall, TARM (a1 by fyasrad oA M= fTaedd A9, & FHo Hul
To understand the method of experimental design, including the controls needed to draw reliable conclusions
from an experiment

feremeatzara fAieror Biarcd) 3nfor A} BHRua Biared fadmRid Brol

To develop observation and recording skills

fpaT SazT® A%
Minimum time required

il 1 HRUATATST SO Pfl 2 =T FTARIATST 30 T STTchies. el 2 BRUITATS] ARG el -8T I SR 5
I SR 30 o 40 FAFEFTR 5 ffe FMRIE0 SO Aazge 318, AMosd ATATIRIER T Bl GdId bl IR 2Tal
oA MRS Q4T 4o foves. R g1 faazfl a1 g ==t eruarird] 30-45 A Srmiis.
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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.

T T2TTos<T hRUATH! Pl

Laboratory
srgraehAneft gar
Links to curriculum
NCERT Class 6 Science NCERT Class 7 Science NCERT Class 8 Science
Chapter 6: Changes Around Chapter 4: Acids, Bases Chapter 2: Microorganisms;
Us (March 2006) and Salts (Nov 2022) Friend and foe (Nov 2022)
dadT T1
Table T1

NCERT I 8 dI=dT UTSIYRIahIe, AT faa=ll S81 TR BIvINe! afaed faazll drie gumel ois S8l el
ST A, AT S 37Te. ATYS SIS, B NI TP Gl TR & [0ATT AIHAATST TP A ATTHI ; STBVITARE]
BT Wi ufhar; 3T Brel Tevl SUs el A / uere fraes ey 1 ufsha Tt ®2i dreddrd, He Brdld (odl
37T AT, © 3T dRIeT #7ed B,

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.

Mg

Introduction

JE1 Bl B SET I UTfEes 31T B1? JHATID] BIe! STUN] S8l FTauardl AT b3l 3 | ST TIR BT GHUM
TeH! AT S BT @ ST, I Jre ! Bl fIaR el 31Te 1 ? fesaran < ges <ire Ufshan 819, 31 &l ? Jel dariad
Y RIS UT(Ees 3TIch. TRIes QY STTVT G81 AT BRd ATATH] BT MBI I5e5 2 G WRI 8IS 7 adll d gl
&N 9 74 SrAhies ?

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?

T eI TEHIA, dHTdTedT TRIRUT GUTIIGA S&1 B Fot AT AT YN PIVDIUT 9805 Jobores Aed, & Jwel
STHITAUVNIN SiTeld. AU YT hI] qudhl, T2 TIR BIVIIATST BIvTh v FTdt Vg ATl I, d™dd HH dovd gdd
SR WUIR B HIAT A, B Jralo] T,

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.




Exploring science and mathematics

& Gl <0 HRvAraet Riered a7ia S W dead uedle.

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

! IUYTT Ufchar

The process of curd making

SEI gqU1, B Teb ST HishT 318 ST0T ST 3fh ARNHEY forel a1uR a3l STl 3UcdTes] A8 38 i, Sa
FIUITS] el gaiaRviiy qoE Hife TR sfTaeyd ¥, Hrel AR Adard a1 ufhdar gRomd &1,
3Tl AT UfehAd, SHIUTTAR AT SYHTGATAT TSR STl [ARE TbR/=a ard fhferd 9a0 e, axigl
SE ITugTeAT Hich Al BTEl AR TR, AT eI Tehmed, faenedl € sauard ufchar da redrd Sifor g€l
JAUYTAIS] HIVTT I ATGZISD 3MTed, Tud UGl A7 arel BRI Riebadrd, d 2T HIeda. B AT T,
PIBSYddh ArsToredT AT FRIRIT Posed T ATEH T e qhbwid faaR SRS Had HRq.

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.

SE1 30T A5 03 G, © Qe fauTI e Hg 3fes ST Geroiiarea fshddes B 311c) a1 NI BR e faereia
HST0T, HETaTd 31Tg. Hedel MRIevTia™a (a7 3aTal) S81 MM AT esel S8 IRITes B [aerei= i 31Tes Tfesl.
3R A, Rlerhadles g8 Sf0T 8T ARIRIS AReIes 8 ATV SIRIG, AT AT AT Frerisned] BIvd BReb AT,
Al SNSRI [emeai=T #aad Ha AD.

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.

&Y MER T& TR
A look at the basics

«  Jigdeses rES UGTe, IS, AT, S8l 30T AT (cheese) WRAT HHIRIUO] dT9Re3 ST STIOT o IS 9
AR SaTufe | 3RET ISRk arefddrd.

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.

« I IR, Sfaed 3 SHarHe (lactic acid bacteria) fhUvad BT I, S GURNG Haciord @UlaR
SFCd AT PRAT. U &l SUIG TIR BRUITAIS!, AT FATON “FIRSTor fdhdl Feer deay” (21 |l
GEHTSTaRITS aTuRdTd ) fHaes S, faRsTor 2 wfaee e SiaTvar Hiid o[ $1 $Rd.

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.

- Ofded o ATy § Sarvjear Gqerd 1d AR, SaClINIGY, Saclaled, ReIBIhe sdlal Siar
‘Lactic acid bacteria’ is the name of a group of bacteria. Lactobacillus, Lactococcus, Streptococcus are examples
of this group.

© JIRERY! SWET SRNFC-AT (FAfGd) TG a7de! SN, SAHed gesiidigi fhvas druguas
UM ATSY TS e S, GHTIRE TR TAR HRUITATS! SHaTodl Al RS 9.
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.
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. UMY 3T (@R GUNIe T Fo32i Bl fdhdT ST I, 321 HHR TR SATe5es SedTa 30T
Gl ffadesel ‘el . AR, TE 81 Well GUTAE ATSa1 YAV 1 fdhal a1 I earaR it siges et
et s, IS araRard.

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.

o qIYTY SIAH, TETATS] IS BF T dTuReh! ST
In the western countries, the word ‘yogurt’ is used for ‘curd.

© QU ISR (Be) fhar gy RSO (HSfor) © 2res guT=T fohel gHTiles WAl STl BIvATe]
RIS aTIRTd ST ATH=IO] CCININCRL] FHTUATATS! AT9Res ST, AT 3T HChH, oHld
A NI fhva oy DI o SedTa+ el 3T S 90T G861 U W, ATATS! AT ‘T8l gaul &1 A=l
ATIROTR SATEI.
The word ‘curdl€’ 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).

© O qHREI g At JATTOT < GeHStIgi=aT Pelides ail. AT, ﬁwaﬁﬁ%sﬁaﬁwﬁmmmﬁ
gtlld dTe U1 ‘{j‘&“'l\ﬂlcﬂ‘j}oé B <], SiegT T QUTHEY TSAT HHTUITA T2 el d@T Sfded s
T TG4, 313 AR @Td, A (pH) P! B TdT JATOT 37 ATATON=IT SR ATl d16 819, 74, Tl {907
T Ba e SR
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.

.+ SR AU UM fded AT SaTvEr Ald 7 Aol e S [iaR HRogral T BT, IR aaR
BIUTR Tg fobaT 37ef- %Y SRS 8 & “STHedes’ S8l e, TR o ATAeses §Y 317 AP .
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.

@ Materials

TehT doseh iRl : 200 AT ATo1 g8, 20 ). T8 (TR g7desey ), WITSTH qrIBEMC (W= aren), foarar 39, fave
3T (BRIGIFSING 315 [hdl @ R), 94 AT, TgUT, Bl ais!, Braus!, araHTdl, I F9% (78T T9I%)
Fiva frore 3T, et ()

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

Tasks

IIE T Sl e &I BT Wb M5, TN [T T g Sadl e MO i1 4 HAATS! (Peil 2) TAR HRAT
Is3. Glvel Yoiare! afaror 5 fAfe SR 3.

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.
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et 1 IS TARY
Preparing for Task 1

el Waorel aRfIAAde IR BT IS, UhT Hraugiar g8 3101 S81 Jiar Tid! Udh g ATST SRTaR U
feremegi= < S1EY fteguaTe W AMETISST Fi. B Pl Braggiar fhdl SaR HIUATE! JBId JEHNITER HRl TS
3Tl BIVITE! WA a8 TR SUSH! a3t &1 aRd! 99 S 1.

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.

et SR MNURIST sreavr Ad 3Fed™, e faemeat eraug! e ARy dFd fiRe! w6 § et o3
IETYTAT TR ATAHT 3RS,

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.

ST W[5 GARTIHRY FBUTId. BT W G 30T S8 I3 B ANSEUITATS] S Tes araR el STl Yehl HTauga”
T saTel b Ad B, [qeredi=T SISl dieT givel Ad TATeredl hlcaredl fa3ie 5 des] qARard el Al
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.

TR Riere fqened=r seMe (g 31 S8l JMHe)) B HRUATE SR FH AIB I 3ATed D1, o fa<ma ABrd. ral
HHTY IR A1, Faq01 febe Tehsiiaqur Aiciies B 317 AhTe.

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.

Il T1 G (STdIs) 37107 8T (SoTdihs) TARTUIT=T HIFTET U 11370 GRH.
Figure T1 A typical outcome of the smudging experiment with milk (left) and curd (right).

Fedl 1: &9 D5
I> Task 1: Two Games

1. gRTIame) 3Riq : g9 oNfoT G281 Jfa1 Yoheh 9 HIAUSIaR I SdT 3707 Hrade! e fiRe! w1, o omfor g2

gredTdles B JBEUYT H1 2Me.

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.

2. UERTIERY : Q6] UG Yohdh 9 Bradgiar odl. JHeT SRTSITSIas e I alel uare Hradgiar TaRdT T

geies Tl SR o :

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

questions:
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+ Gl ST Y URRes — UG/ FH TRy fhdT [oagiaed fawgRes?

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

«  UgT TRIRSITHAR, IgTel SRRl hs a3l U8R B HEgYTf U 31T 2
Does the mass spread to the outer region of the smudged area or does it concentrate at the centre?

FAATS! MUt TARY B0y

Preparing further for the task
a) ! gY ST T8 AT BRe DT DT ?

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

b) ! TXI B! TG YT ey 38 D172 T DIV 0T T=AT IR ?

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

Sl 2 IIST TARY
Preparing for Task 2

B R Pl A2, T8 IAUITH] UTHAT SIDR BIVATATS] 0T [0TT T4 ST STAT, B (M1 HRUATATS! [qenei=i
T TehT T AREHT BRI 3R, fosaran X4 fdhar Wrogram Jrsl IR ygrel g8l a-70aTT UfshAdx &1 aRomd
HYA, gadie faenefl urgdia.

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.

i Feltp Rl TR HRvFS! T=i

Discussion for preparing students for the task

SEI g0 Ufhdarad faeneaf=n o A 3fe, o A HUATITS] T8l B TR 8?7 81 U3 fadra Rierd
ST TCHIHT YHaTd Ha ABI.

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

feneafeg “Hric gumel T8l fRTeTd” 3 IR AT, 3.
Students may typically respond, “Add curd to warm milk”

TR Riere 375 U3 faam=a 3TehelTdl, S GET=AT ATIHTTRI Heford JTed : S8 A uarsne] guT qaHT B1 3T4Td ?

The teacher can then ask additional questions, which are to do with the temperature of milk: What should be the
temperature of the milk before adding curd?”

- Shocdl GHTHED Gl Sel AT &1?
Can you add curd to boiling milk?

- oIS QUL AT T8 @I ATINH S8] TUR Bl a, 3T geTal dTed &7
Will you expect curd to form if you add a little curd to cold milk?
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TR YoTes B 37T 319 2l Bl : “JHe! gUT T8l Aoy ST 30T o YebT faqTuen SR Bl Sdes, IR H1d
BIS3? SR d Ug g Ses, TR JFel ATST a1 0NN H127 30T “HHS JHaTds [0 B[ T8 796, o gl
B! §IqUIrITS] T B FdsTes ?”

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?”

g2 T faenegie ST s fosaman x4 / ford / Rl / faRes a1 fqeg” 31 319y 2Mehel.

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

IR, faemeiaT T TR AR HRUATATST HICHTR dhos ST Tl ATHIYO] faeimei aTaTes IIe urgH
T AT Teh i ST Gal g TIHETET IR, 99 foaran 9, f@ TR, fiRke susida R 31+, ATodT]
qreT (i AreT) STl guT el A@earar BI0NRT URUMH UTg AT, TANTE! HRET SHRATT, FANiS [+
2l SRATdN, & S HUE] He<drd 379,

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.

Experimental controls
feremeg =T e fFRIZeI = afiewd Hyad SUITITS] YaIe Jeidr i ol ST, 2Adhl.

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

=T =orer B ?

What is a control?

PIUTRTE! LT TANT & g BRUI HE<aTd 31T DI, BRI He3T AR (I I, &ATSH S8 (a0 siesd aRomy
TS SITOTAT AT AT FARTE Biay o3 T IR0 T I 1], FHRIHD =0 e urot 37=AT Aie ol ey
BRIEITH0S YU TR uTTH fArescil. AT ATaiiel, ATSAT JHTOC S8 (0T [IRSI0N) 3_703es TAguTa & HehRTcHD (15
31Te, S “STUfRr IO TRgd. ATATHTO, HIVTE] BEI&d T3] ATSU T UroT ThRIcH (0T, Y2 AT g9
318 YU S &1 8] & THRIHD (R T2, IR IY T8I FUIR ATe!. AT & G Bl Bl, Hac seierdrgosd TANIT
aruferd gRom s,

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.

R1ete frara sTara o1, “ ST JraTel fo5dTa R FRIs e S8 TUR B, & JURIRIG 36 R geel TN ¥l $R1es ?”

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?”

fenefi ST < AGA: VT UL TH UH T4 forarar 6 e uTg.
Students may answer: Add lemon juice to milk in a beaker and see.

37an gRIRRI, Rigreri= Jeies o faameas siitre Al wmde gl

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

- SR ¥ guTd faearen 79 fRIe e 1T 76T SuTd o SiTosedT AT, TR TAT S8 % 0rdl U6 o172

So, if I add lemon juice to milk and I see milk turning clumpy, can I call it curd?
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- BT IMR B AT, I W B HRAT VS5 ?
How can I be sure whether it IS or IS NOT curd?-

- $I YT AYUTATT g8 AT f3araT I S0 € PIVTE] 1By BISUITATS! YR 3T Bl ?
Is one beaker with milk and lemon juice enough to lead to any conclusion?

- 3O UehT TYUTATT §8 1. AT QUM el BI0r Uaref fAde 2], SR JHe! WTHl 8l B Yool
EIRRECICIHEEIRIY
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 frenefl “S2l e 2Adhdl” 31 /Y] ABdIG. Riefe AR Adhdrd &I ST U S8 Hdde AT TR
SATAATH] BT YN 31T, TH fesara I 30T T8 AT TET TAR 103 DI AT8] & FASIST F&d DR, T8l AT
Y 3ses IGUTH & MU AHRIHD [FIAD 3Te.

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.

1T, A=t faaR Bx vl Fe<ard 3ie &1 A THIRIHD [TIFD DI 3 B! 2
Now, it is important for students to think about what can be an appropriate negative control?’

IR, T G8 3RT03es AgUTH, T ok BIVITe! yare] fHA@esaT TATdT. 0TSl STITe] WA e B AT dguraTd
PHE! T8 IR 18], BRI T Plelal Fwses el

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.

TRINTIA a0 BRUITY, ] AN e Masrdicdis |t faemeafar ard). = 9 W= T e
et TSI AR @ 2ADciles. TR T1 HED & T& 3 DIV 3 3D & Fades e, Riers ufedn sl Arfecdt weae
IS Afeeht WRvarardt feneafn Hreanfad o arddrd.

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 T1. Teachers may fill in the first row and encourage the students to fill in the rest.

HHTITO!, T R G TSHHTON 3] 3N :

Typically, an experimental set up may be as follows:

0 O g =

BT Y + T8 TRH GY + T8 oS gy + T8l o G
Warm Milk + Curd Hot Milk + Curd Cold Milk + Curd Milk only
37 - 40° > 45° 4-10°

PNt T2 T&1 TIR BRATHT ATIHTATET THIT FHTUITAIST Fescs] HIaIRId =T
Figure T2 Experimental design for the effect of temperature on curd formation

SR UeT AR S8l g70gTed] Hishdar uRumd STl fohdT 18!, & UrevarsiTd] §d Uil FRi®rs go
HRUT, TR 38,

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.
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A, faemeaf e HegRRTdd daxr 198 Jifed fereT |,

The students may be asked to fill in the student worksheet (Table 1).

HHIG | MMHRAE TETA IMBRAT sifaRRad gemRi* )
Temperature " Incubation
Beaker Volume of milk Volume of Extra additions*
No. of milk curd added lCHpE i
ST ATIATATAT 3t
Temperature conditions
20 mL 2mL B Warm place
5 20 fASlt. | 3igTor80° ¥, 2 Tt
20 mL about 80°C 2mL -
3. 20 fAeT. 37°C 2 Tt 4. IS
20 mL 2mL - 4°C/ fridge
It 3t
Chemical conditions
4. 20 foreht. 37°C 2 it SECIEESIE
20 mL 2mL B Warm place
Jfh1 Aret, foamar 9, fave
o 20 fret. 37°C 2 it A, AT - AP BIVTE Th
20 mL 2mL Any one of: Baking soda,
lemon juice, dilute acid, yeast
6. 20 et 37°C CHRERCIKIN]
20 mL No curd
7 20 et 37°C CHREREI KN i
20 mL No curd
Hifers et
Physical conditions
8. 20 firest. 3790 2 fredt. 8707 gD
20 mL 2 mL Stir
9. 20 fAet. 37°C 2 Tt 37071 ga@ s TR
20 mL 2 mL No Stir
10. 20 E g . 370C 2 E § . _
20 mL 2 mL

* TARITRATAT 315 JANT BRI 365 R o AfdhT reT, fosaren <9, f@vR fdhar dived H1e q11 fhar SR pIvrdTe! garel arasad Tg
FHAT. 20 ST, GHTRATST, Yeies TG of uared e 3rahdid - e et (0.4 3.), fosamen 79 / faves o (1 el ), Aive (3-4 310).
* 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).

TSI T1 Pofl 2 Wil gIIT=! 71 vit
Table T1 Experimental Design for Task 2
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el 2: S5l AIAR GIgA HI?

I> Task 2: Will it form curd?

8.3. ¥ o T8T : Vb Haqrd

B IUgTT UfhAaR ITIHT, AT, 3MOT fA201 Gaesol Jir o1 IR Bal, & TASToIrTST 31T YA S} B,

TIRTIE AUt BedTaR daril 1 98 §d T3NS ST 9 TG BRI, Tal g0gTed] Ufhar Ul HIvre] gcahidl, uareiar

fopan wfehaiem TRHATOT E14T, & T AUTRE UTg 21l

Now, design 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.

Table 1 Experimental setup

: guT frasosea g
EELIE gf—,]ﬁ GICLIGE BIqUT dATYHT
; MHRAN JMHRAN JfcrRe geTRi* )
$hHTh Temperature . Incubation
Beaker N Volume of milk Volume of Extra additions*
eaker No. of milk curd added temperature
TR 1 F111I STeEvft

RIeTT o]/ guTa IIER fSHT0T ST AT SO e TS Yedds JIT Iom=dT Hifcre gaesi fFR1eror .
Keep the tubes/beakers in a warm place and observe the tubes for any physical changes, every hour for up to six hours.

GUTRIT XERAUTd PIUITE] gae g 3T, S (A& G1e 8191 feha owdn TR 8Ivl, 1 de diagd Sdl. Sal. T8
RIS IR Bl AT 1o (HSIUNd 9ea fasies ? 5. 81 FRIeTor de 2 7 Aigar.

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.

T TRauTciles 9a e B VTS <l fARIETT Rl ReT. 0T SiTeedtar febert S RIqoI i BIUM=IT SEc3ia”
@& SqUITHIST fe5eHY HITETAT IR BRI,
Observe these samples further for changes in consistency. Use a litmus paper to monitor the changes in acidity or basicity.

T I, 37 fohaT wavay IiRe J1fcRed S50 STedT < Aig SdT.
Also, record any additional changes like change in smell, colour, or texture.

Sr. No. Condition

Rt T fobeft Ao gee fagen JRTeR FIR) T TS

After how many hours do What kind of changes do you see?

you see any changes?

qa 2 9087 darir
Table 2 Observation table
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Exploring science and mathematics

TR a1 R fqeneat= e Qi1 et Besed diTa e [RRUiaTed fo3g Adbld. SaT. GET 9| 10° 4., 37°
., 60° ¥, s fhaT g8) s ar 8T gd@es / Tdoes ATel sTal.

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.

|4 fRleroriear A Sedar f[aeneaiear e il FRIE0 iR Aise] Tl Ao, I [Jenian 94
FRrfTHE Posea aravilaee Aried e, JTS!, fR1eth BoodTdR Ush ARfEdh dailawics dIg ebard.

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.

AT T R
Let’s discuss

Q1. g T Fosean aRIRRS dgurETa BIvDIvd 986 IerIsT i ?

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

Q2. I RIS BIUIAT R T8 [l FahR a3 ? fopell ArAiaT?
Which condition that you tested showed the fastest curd formation, and in how many hours?

Q3. 57 UM TE! I es Teacl T FASIUNT BIe] 986 e 1?2 o fHET0T I M1 P17 34 JFeTa] HI ared ?

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

Q4. T8 TIR BTSS! HIVTT fRIH 3T SR ?

Which conditions favoured curd formation?

Q5. GHTA AT ATV S8 DT [AFwmes ST ? T ATed T8l 7 [HASAl SEles S8l dIR 8IS A Bl 7
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?

Q6. JHT |, BIVIRAT A T8 Faid FaDBR TIR 8IS 2
In which season, do you think, will curd formation happen the fastest?



8.3. ¥ o T8T : Vb Haqrd

Q7. T SEnAfIRead BIvr gaTef SHTd i es ? QT I1 ATl 47 a1e el &1 HaTde1? 31 BT 703 ?
Other than curd, which substances did you add to milk? Did it speed up or slow down the process of curd formation? Why?

Q8. fosaran 39 fohar R 31ves fAesesedT SguTaie FRIEToT 1. T S81 TR e H17 AGUTAT JraTal of favres
JUI< dXI.

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

Q.9 ST U 94 AIRT (Baker's yeast) AAes 811 T AUTAT el MRIET0N dhes 172 AT AT Jre! BT ST BIETe ?

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

Q10. TV TTBIT SET v Uishda” YRV BIAl &1, & GHAT TICH fdhal g1 IS TuTes 617 TURIes AT,
TS BT TR STHT?

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

Q1. IT TR, 3TV ST WUIAR ST $od. Jreles] SalTd WUTR GUTd Bl Ised $17? B fdhal bl ATe1?
In this experiment, we turned milk into curd. Can you turn curd into milk? Why or why not?

RigvTiaTad ==t a1 AT Rietdiv g FrepuiarTeR Yeics e AfSTdd Bl U T

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

1. YD T AT Heirg fermeaf= Rreore e daen Ml aral BT, TR 3iTe.

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

2.377q0] S| febell SR BIUTITE! UaTe = Ryesdll, SYUTAT bde g8 P Hieles ?
Why did we take a beaker with milk only, without any curd or additive?

3.1 Fteror {3 T, Prornel gurard Jo1 sav YT Ui Sol 318 B17 B17?
Did you compare any beaker with any other, while recording your observations? Why so?
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Exploring science and mathematics

APTATAT e ieites faemeaian airaTg : I HR3m=AT 3Mesd o€ HS3T=T A< &1, Tel Svard! Ufhar Gadh
Bl aﬁwgﬁmﬁﬁmﬁwwﬁﬁwumwlgulculylcmlq{ GRISIEISECE MRS RIS FCASEI L
TIERISSS §Y SATGT) T A @rﬁméﬁﬁ‘cﬂ/qqqmwgluoquu JFRIRE AT AR e, =i
T BIE ST ATEIT I ADBAT AT AT ST SN &S ADBAI. T AT G Fi &M AT T TR of
AR IS fTes JATed, T =i BRI

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.

9Ty foear
Possible extensions

RrerepiaT i faeneain aiffe Wl o IR T81 TIR BT Jale HIurdlvrer MEiEr aRemM gidl, & FH9T
HUITATST TR TN e UTg AT :

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

- e SHTeRT™ gy (ST, T, %4, Hal, s, 1Ish)

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

*  GUTER Hedl ST AfshaT (IS, TIERIgSS, o], SHoaies §d)

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

* 375 BIe! UGT ST SIRIFAYRS gare, ffiRed ArER (ST Ha 1 37 URReTd T B Hd)

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

37fAeh IrA-TETS
Suggested Readings

Jo

o 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

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

« Lactic Acid Bacteria: http://www.encyclopedia.com/science/encyclopedias-almanacs-transcripts-and-maps/
lactic-acid-bacteria

deof
References

14

« Matthews, K. R, Kniel, K. E., & Montville, T. I. (2017). Lactic acid bacteria and their fermentation products. Food
microbiology: An introduction (pp311-335). Washington, D.C.: ASM Press.

« This unit has appeared as an article in a slightly different version in iwonder - Rediscovering school science magazine
(August 2019). It can be found at the following link - https://azimpremjiuniversity.edu.in/SitePages/pdf/Publications/
I-Wonder/Sub-PDFs/resources-iwonder-issue-3-Aug-2019/Article_7_A_milky_way_to_learn_biology.pdf




