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The Journey from Milk to Curd
LImev SWIIms 2_emmaev

Overview
FHHSHLD
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.
Lmev Sullyme 2 enmujd euiSlLPenmenl QLI LOMEITeNI & Eh&HE 2 &6
sl @bss sSHme  Lfle) eugeemnsslUlhleTag . Ghid
Q&EMHSSUILIL (TN G&FWeLTHIG6M6T N6, GenmbSLIL & (SEU@@GU
Limemev SWITME 2 emml emeULlILIGMSETeT eULOl(LNEmMUIL60T LOME0oTeUJeUE6T
auTGeuetor(hild. LML &Gleor @ muGluiley, Comgenenrdertled &L HILILMHIGET,
LTMledlgser w&Eweummler WeHESWSSaID GHISHID mlellleiey 2 ma
GIBITE: & &H60160T LIMIE GUITETmeUMemM LOMeooTel 86T LB SIS meTeu T &H6T.

Minimum time

GSDBHSLILEF GBILD

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.

Q&FWIE 1-83 (NWYSSIL, LDHDILD CFUIE) 2-DGSS SWIMTT GFUIW QDTSS0S 30
LOIL_MIG6T Sb@GLD. QEFWeL 2 Blemmeuen W S LSLL BhSH NSV W0
LD6T{ GBI LD 1,86VMLD. @&6V 30 (LPGEV 40 HILAIL @eml_Qemﬂuj%Ja) BHSHI!
LESHHG 2 mmisalalige CHemauli(id . Uetell  QgmLml LD

Geuememiley @) &H6m60T gg,,[rmﬁﬂg)gj 6)_|@|_||_|8561T @Lo,u_m (SLF)U'LD eUeDT
QFWeg FIMHSHSTE G (HSHGLD. |j]66r66rr,r @BSHEF CIFUIVLITL 60L& @m}g@]as

S6VHSIEOTWIIML 30 NGV 45 BILAIL MmIG6T CHemauliLI(BILD. @eng LileorGler
BITerlev Sal Q&UWIWLIGITLD.

Type of Learning Unit: Laboratory

&HDmev LNfleller euends: oy lieussLd

Unit-specific objectives

urLUllfleller @evss & sseit

1) To understand that the process of curd formation requires specific conditions

1) sWIT 2 paum&h alldlwenm FrEHLnemL W GMILLIL L @&LDBIen6Vss6T
ST UWILD eTedoTLIENS L LB QEsMeTEhas6v.

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

2) Ws  SF&mer  WmmIh  Gemmeurer  QeulilblemeusseT,  Sulll

2 (FAUMAUSMHE FHEUTEH @ HHETS caTlensl UFlbhE Q&ETeTenHsHey .
@eueaudlwenmuiey mievoresmiuiiflasefleor aflemeotaeT LIMIGaUSILILINSS
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GYSG D lSLOTE Q8! QBEHHDS!.

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

3) BUIT 2 BEUTGUSDS SHMTTSSETENL JHIAUTE G HSHSHTS 6TTMID @)HS
O GOOTEMLOGSITEOT LIM6L LMSISTLLIMEG Lgeueums LWeTLM&MSE 6Tedrmild
U b &I C1&TETEBS6V.

4) To understand the method of experimental design, including the controls needed to draw
reliable conclusions from an experiment

4)  UflGFTEHmET QIQAIMINGSHT  (LPedm MM ASHSMIW
sSLUUThEemer Liflibgl Q&meTehse . @@ CoFmengulledr  eneuld
BLOLIGSLOMEDT (LALY6&H6M6T QUMIISMES SL_HLILMH&6T eUFUILDMGLD.

5) To develop observation and recording skills

5 2 MMIGETHGSH WLHMID UHIBFHL HmeorseneT GLUBSHE
Q&TETEBHH6V.

Links to curriculum
LML &SI LSHSIL_ 60T 2_6T6IT QIS ITL[JL|E6iT
1) Microorganisms: Friend and Foe (NCERT, Class 8)

2) Changes Around Us (NCERT, Class 6)
3) Acids and Bases (NCERT, Class 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.

sHMIL QeuliLbleneuuiley @BEHGLID LML T FMlgerney Sulleny CEIsSMey

/g SABSS BeT 2 empUh . @& &b Gl UTLUUSS55560
alleufl&aLULL I (HEHEP M. @) 560 Qg,m_[rat@u_lrras @ b5 sMHM6L Lilflalley,

1) sWIF 2 Heus 2 &bH5S Q6L ILBlemev&EemeT HILmenfls s e6v;

2) 6088560 GLIMTETM Flev QIEFUIEVGET; LDMHMILD,

3) G MTHESE ROLESHELIQL Flev @USFMWET GUIMIHL 86T/2_600T6) 56T
SWIT 2 (HeIMEEETHOT Caushsma eTalalTM LMHEGD 360608 ISl
Bl&L6aINSHEW &5(H 588G (HLD GUIMETMmelMemNM LIMTHEE6VITLD.

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?

sWly 2 enmub eublwenmenw afl 1960 LMTSHGEHSHNTTEHETT? HrigsEeT Jal
2HEMBE CFUIGH(HESEVMLD! FHUNTTE LDITQJG).IQ‘;Q)@ LTIl 6T S\nflgemey Swilemr
gerr  CEIEHE Caustti(HId 6Tt M CUITHSSIMBSEMTSHETT 2 TG0 &E

FIenMmE G&MeoT(h @bS  eUlenmenl BlemmGaumMMm (LQUJWDM 2 LIMeV
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Q&ELGelGeuensud  UTISSHGLULITEET. Q&L HILUCUTET  LIMeseulLD,

Q‘gUﬁ]GZS)IjU_ILD 6T6)_I6)_IITQJ @@QJH@Q‘;@&E oD (I,DI_q_U_lLD ? LIMLPMESLO6D  6T6U6UT M)

LIMed)6v EGGGTI_ SMIMRISHEHHG 6T(hHSIF GlF6V6V (LOIQ ULLD?

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.

@bss  sohme  Uflalley  GeusiCGaum Gbblemeugafley LMy  Hullymas

gemmeuemgs SDHMIS Q& TeTalTg6T. GLogID, @elauiSlLPenmEE G)6m6uoring:
Eqpm LDTHOHIGNETS GSNISSHID  Lflhg G&TeTer  WMmFSHES6ILD .

D‘laﬂaﬂ @m&luier, FUIT 2 ODAUSNHESG 2 &HHS ELRHleN6EE6T
85660‘“_ W Hraiser gwrymes @oéULTSeT. Guaib, umeiley @b sulenn

LO&8&HenMIBES CHISHIV 2_(HEUMHSHEVITLD.

Materials

QUIMTIHLS6IT

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.

R6UGIGUT([H LIFICTFMEHemMETESTET SemLLIL]: STUISFFIW Lmev 200 LAY, sully 20
1060 @ 1960 swMflesluulLg), GFMUID enmUSTILGTL., earevlllsansd
FIM, GHODHS SLOVESHETND GIGMTeoTL. HCl 3jevevgl alleoflal, QUmLigLl
LLehem&F G6o0t6ool Tl &LDLY , LTEas, sevoreoormlq $58(h), Qeuliuinmenfl, Ly
3levevg! Lleot Y BILIL, GeflTamgeor QUILLY.

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

WEHERW QFWILSHMETH QIGBTLMIGD (60T, ST 2 B8 EhHE6 860
@ eoor(h) Flm ellememwTL_ (N 8606 [FL_GSIAUTIT.

Introduction

(LPETTDUEDT

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 and find out the suitable conditions required for curd
formation and what these conditions teach about the process of curd formation. This learning
unit helps in this reasoning process through the use of carefully designed and controlled
experiments.

sl 26, 2 055HT  LLGM LUGSH&6l  QUNgeuns
B (Wemmuilel  @BHS B  LIPHISTLSS  aUblLpenmUITGLID

GOILLILL §lev sHMILILM GLEBleneu&s6T Ul 2 ammeusnE ejgjeurrafrgu
6TeOTLIEMS BT MIGAUMD . @ F@GLLBImeVEeT @ @L&5H60mbHE
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LHEDTETHINEG FMlg LTOILLG @B&HSH&HFOHILD . G, WM BLIT
GF@UI_IITUEB@LD EUEM&/Fre0e6MU QUITMISSID @@aa@m GrGGrr_r)r@ULD,
2 DG QUPINNEHQEHDT Flou HSHWEUTFIL LDFHIGHET 2 6T6reor.
%]—_6555 smme Uiflailev, @eueuibltpenmuiley omesorelaser CHIFEF GILmM
60T, QUBMSBTEOT 2 BHhG  GLOMleMEVEHEN6TES: SeoorL Ml Gauetor(HlLD.
GLOQILD, 240 GSUISE QBBIOVEET HHNIS SHSUMOMUID LSl
GeuenoT(hih. SHL(HILILIMBHIGHEMET & MTEr0T(h SHEUGITLOMS: G)IQEUEMNESLILIL L
LflGamgemensertledr epeuld, BT UFlbSIQ&smeTeusmE& @&smmey Liifley
2 _Hea|LD.
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.

SWIHEGLD, Q&L (HILIGLIMET LMeMELD 2 66 GeuMILITL 60)L LOT600TEU T &6iT
Mleugl SIS . @ueor(hiG mistoremiuilflgerler  Q&uwiemey
2 BUTEMG, SICHTH LMIMaSEGD 6&LqWTs: STEAWel&HE0 .
2 MHMIGHTEEGS6060T CLOEULD (EUMEFEMEIN 2L LIL), 2 600TLISME SHUIT L (HILD
JOT HSHSS! 6T HUFHET HBIBHEL_GeuetoTBILD . (PIGBSHESETMT6Y,
SWIT WmoID  LIMevlL_edr 6155|_®|_| GUITe0T  LIM606LULLD LDITGOUFQ_IUES@ES@
AAWTEET  Q&Teoor(h) 6ubhG SMetorilbSHemd . @&l GLDeneoTy)

QUIMTHL_&HEBHSHGSLD QlemL_GuiulrmeoT CaumILML 6L 6UT&H6IT
SMBSICSTETET 2_HeLD.
A look at the basics

@LIGUIME Flev I LILIEmL_GHeme6rT LMFLIGLITLD

eFermented 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.
LefluGuUmmUULL  Um  QumELsermer  Gumy, &Suly  Wwmob
LITeVITemL_&85L 19, Gumedrmemed @b uImailev LIJ6U6VITE

LIweTUMSSILGS mS!. CLaD, @eme LIUIs6Ter LmsLeflwm mmild
o6’ | 555515606 G\5Meor(h6Temssmev eTHTLILIFHFHenW A S5 ELD.

¢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 essentially added. This
starting material acts as the source of lactic acid bacteria.

«@QUIQUMBL&eflev, eumslass oblev LmsQFlwmallermey  LeflLiGLummLD
L QUMIS M. @bsL1 LMEL FIWIT LIMeSleveTeT sumeGLTend, 6UMEL.8
gdlevnmas LTHMIHSIME!. 5606V, @LIQUIMTIHL.GHem6TE ST,
'PaGEI] QUITIHET  Vevgl '2a16:5  Hlevoreoluiflser (6T60T
Blevoresm W fluleumeT s ermmey MPHEHLBHMS)) SL_LTUILDITeoT
wWwemmWiley GeIsELILMBLL. @b 2eTEHHIT  GILMIHETSTET  6VMEL] .8
ILNVSHH MG eLN6VLT QUIMTIHETTE lleMHIGHRMS.
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e‘Lactic acid bacteria’ is the name of a group of bacteria. Lactobacillus, Lactococcus,
Streptococcus are examples of this group.

' UMEHIQEH ey UMELAlWM eTedTlS (H eUemns LIMSIFIWT @&l
VTS GLTUM&l6v6n UMTHGEFFUILD), VMG GLTEMTE86M,
VL QTG MSHMESHEN GLIMeTMem6Y 6T(H&HSISHSHTL(H&H6T.

eProducts 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 LI6OTT GUIMeTM GILIMIBL&6T CBILYWIMET (LemmUleh SWMflesLILGSHmE!.
9Fmagl, Hlevoreiuilfl LefliiGummID GeLeuITney LIMaVIL 60T SFimlgHerey
lfleuld  GFFLILGZET  epeUDTS: Q& FOLOUMSMS . LT
SWMHLLSME, LM&IQ U Q& MeuoTL eLNeVLIGILIMIHET jeu& uLleuemev.

e 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 ‘dah/ 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.

LML 6T, @F obflevld GFFLULS6T allememeums LML  L|TSmIs6T
QEBMHHTGSLD 3IVEVSI 2 MMUILD. §FHETTEL FemL &G QUIMTH6T Hully
QeVemey. [BLOBMLIG6), UMIL6T SFlgeme) GMy evevgl Suly
CFILILGET allememeunas LieflLiGUMIW QuUIM@BeT Hmeor Hullly.

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

BLMEHSH U BTH&erfley, ‘CUMEGBaMIL’ (Yogurt) 660N GUWITTEL Sully
SMLPEELILGH M.

*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).

cLIMEL 2{6V6VSI LML LITSHMIGET 2 emmuld ellgmisemer ‘Siiflesev ereorm
QFM6L epeuldms GMILILIMSCGHTD. UM Q&L (Ll GUmeUemS LD
Alemdss Smer  @FQFmL LUWeTURQSSULGEMmE.  LIMTemev
allGLUSSEHS LafliCLHMSHMNES 2 LGS auplenmenwl ‘Suiliy
O (HEUMHGELD’ 6TEOTMIN, 2 6ToTemID GQLIMHemeT SUIT eTeoTmild @BH&HE
&mHmev Lflaflev oiempsSRCmITLD.

eSpoiled 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.

Q&L (HLIGCLITeOT LMD LUMT&HES Q&HLIQUITEH SHTeT @QHSHEGLD. G,
@aeh meoraulflsefledr QouweUTL Q6T  allemeTalmsy S, 6TS.
eTeofleuld, Nl(HLOLISSHHTS LMHMID &L (HEEG6T @)6V6VITS 6(H UM
@&. umedeyr mievoreWIflEeT QUBHESGSTL @eualTm HLEFMS .
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LOILTSESHen, UMl er Fnseare sWleny CFIHESHTELNGTMITE |
VMSHIE ey LMHBLFIWT QUHEGSE 2 MIFQSFWIWLILL () Sbleuld
o (HEUMGSLD. @)SHEOTITEV pH 66 GH6MMUILD, 2 6ooTemaul] LIMPME@&LD LIm
LIT&Lq flUIME & @EHLD 6UeTT TS,

e |f 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.

cuMsI0s5 bflev UMBIFIWT Q8smeoor  eLeVLIQUIMBET gSILBl6LEVITLO6
sWleny swWmiles WHUBGSTEMITID 6T60TmI 6160016001150 8 MeTGEUITLD .
) &H60TT6V o _(HeUMeUS), QLIBLDLITEILD Q&HLIQUITEH  36VeVEI
NTHFH600TLD  (semi-solid)  HIeDEVUIEL 2 6Tem Q&L (NLIGLITET  LIMeVITSS
@MHHGLD. Q&L IS SUNTTH @ HEHss eumulLILsvemev.

Tasks
QEFWIEVG6IT

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.

(WP&HLVRQFWeNeT GLIME @)mevor(h) Fmi ellememwimL_(h&s6rfleL LomevoTeUT86m6T
FOUBSS Ceustor(Hld. @ &60Teeuld (&S QFWEINE (QFUWey  2)
IQUTHMETS  SWMT  QFWWeTD. @ resor(h ellememwmLl_(h&emerun
BLEFL GBI LS5 L 5 BILOLBIST CoHemauliLi(hLD.

Preparing for Task 1
Q&FW 1-D&SS SWITH QFUISH6V

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.

SO0 S SH&H0H eTwley @ Slefl SWIT LOMID g@d Sl6fl LM
IHEHMHCH T(HNHGIFH QS&HTATETELD . @ T600T6mL_U|LD eMLUITETLD &HTEmILN
ablememneT  SeoorL MWL Lomesored&serfll_Ln Fa.MEYLD .
2 CIMSSSHSSTE QOHSTYID  dnl, plUSSHL EDhHS
@ HE5&HSHFILU TeMSHUWLD 6TRUIHLD FMEUSSIL LIMTHSS Fnl M. (6
FHE0UTEOOTITI) & H&(h VLG 6TSHMaUS @(H GILNed&TeoT GLMUTLILIE @\H&ss
QEFWIELLITL 60 Q&FUIUIGVITLO.

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.

LOMeooTaUJ&6T LISeVertILILSME FFLILL L TFEQ6TeT MMV, 62(H GMILILILL
CHITeroTHFH eV HHL L FTUISSHIE 6&meor(h Hreumiseafler el L &Hms

2 MMIGBHMTSHGLDLIY SaMEVTLD. B V&S CHISHIL, 6l @D SMTSNS
GNMSHS UGS, @Teor(h Hreumsertler Lmun s QeuslCalmmss
QHHGSLD.
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The second game is called Smudge it! and is also used to differentiate between milk and curd.
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.

@ evorLmaugl  eNlememulmL_L1q6or QW FIeusensLI LIyl
@euallememumL_LgesT eneunLd, LMedm@&D SUlmeED @emLGul 2 6Ter
GaumiLmLenL. MIBHL UMD . SHLI960 @ Hreumiserfler sierflaemer
TN & SIHG G MaTaTa D, L &ML allgemey Sleflulledr GLo6L eSS LbHS!
WeMMm  EUEVERSLAILITSS SLAGIDLILG  LOTEoTeU TS M6
C&HL_(h&HQ & MeTaTRLD.

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.

Netteory, T flliser oeuiseflid @ Sreumsamer Caumili(hss

GeuBma&ILD ULNFE6T @) HEHOTMSIT 6T60T M FHFHEHGD LI FoumGeustor(hLD .
LS evevd GSMMMID 3{V6VS! eUTFemMer , W Haummliey gCHemLD
GaummIemLD @)([H&HFHEHFn(HLD 6T6TLISI {866t LEHeVTs @)[H&H&H & T (HLD.

—— e ————

Figure 1: A typical outcome of the smudgingexperiment with
milk (left) and curd (right).
LILLD 1: LTI %60 LIflIGF TS emeoTiiledr eflemersy,
LIy (@)L &) ST (€UeV)

Preparing for Task 2
Q&FWIEV 2-MGS SWITT Q&FUIS6V

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.

@) &SI (PEHIU QFULITLTGWD. @FHeV, HUIT 2_(HeUTEHS eULN(LNEmMEnLL
GeUsHLDME G LD GLoBlemeudEemeT  Himeflsa@n  QuTmL® e
LIflIGF & 6metTemL LOMETTeUTE6T QUL6U6mLINE:8 Caustor(hLD. FemLlley GFmLIT
Ilevevgl arevlldlFengs Fmm GumeTm Hlev GMILLILL Fol QHILQUITIHETSET,
SWIT 2 (HeUmelens eelalmm LITHEGD 6eTLmNSsH GMIGS SeUTs6T
MH S CSTETEUTTEET.

Discussion for preparing students for the task

QFwevseafley  FEHLL  LOMeuTeUfSHeneTsd  SWMT  QFUIeUSMEsTeoT
FH6VIHSI60)TUITL6V

The teacher could begin with the question, “How is curd formed?” to understand what students

CC-BY-SA 4.0 license, HBCSE 7
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already know about the process.

SWIT  eTelemm o (heUMRME ?*  eteorm  Goemalller ST flulgsser

QGIMLIBIGEVITID. @ &60T epeuld, @ eueuiblpemnm LM LDMTeooTeU T8 Eh G

FMEHETE6 6T60TeoT QG FBH HHH MG 6T6tTLIMS L LI5S QS MeTemeuTLD.

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

"QeusIQeugILILTeT UMeLer  SWleors CorssCeustor(hld” 66Tl

QILIMSIEUTEOT LISH6VMTE @) ([HEEHE 8 (HILD.

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

LNedreory LImeSledr QeuliLiblemey GmMIsEH Flev GoeTallg:emer LomeorelJaerflL LD

GHL_SH6VITLD:

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

-sWlenr CFIH@GLCUTEI LIMeIeT GeulILBlemsy eTeUaleTallds:  @)[HeHs
Geueoor(h\LD?

- Can you add curd to boiling milk?

-QEBTHGGLD LIMedlev SUllenT CFIEEH6VTLOM?

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

-&eflIbs LmelLer Smisere] sWilenr CFI&Hs5ML SWIT 2 (HeumELD 6T6dT M)
THTUMTES (LPLQWLOMT?

The next round of questions could be,

OS5I WITS LieTelHLd CaemallsemneTd Ga5L &6VITLD,

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

sWT GEISHSLILLITINE,  UMMeY @@ BTEhHEGE0me  UILig Gl
MEUSH (HIHSTEV 6T60T60T [BL_E>88 T (HLD?

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

Q&L WIS mTMIWImBSTEL {608 SUIT 6T60T M1 HeLOLILTTSETT? LDMHMILD

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

-sWilF @)6LEDEVEILLIGITMITEY, LITeVIL_60T MG FCFISHS  HWlemr
2 (HEUME G TH6T?

Possible student responses to the last question may be: Adding lemon juice/ tamarind/ chilli

with stalk/ dilute acid.”

@QmE GCmatallea@ — Wwmeoely  STLIL UHL  LIeTeu(hld  edTmms:

@O BHEEHEFOD: eTauIbIFenFF FImy/Lefl/SmTDLL 60T QTSI GBS
QLOIVE S 60T60LD 2 60711 LII6ULD.

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.

@oer  eteory, UFCFTHemMETEHM6T &HWILNMES  6UI6U6MLNEEGLDLIG
LOITEOOTEUTE606T  2615@GHlG&HVMD . Qeulilblemneowlledr SMésWn  LMmmID
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ealFengs Frm, ellellsd, Gombsd AHLNVSHHETENN Q8 MeooTL.  HC,
FeOWeL GCoFmLM  spHwemenm GFISHS560 , GUITETM  SITIe0 8606l
QeueUGeumI LOMeToTaU] (GHLD&E6T QL TTW6VTD . (Wemmulmer UFICFTEHemeor
SLOUUTLEH QUTIHL 06T 6lelalTm 2 (HeUTdhd GausooT(hLD  6T60TLINS
leugl LIFIGEFMEHemememnl aULQaIeMLOLILIS6V ([ (LSS SLDEFLOMESLD.

Experimental controls
Lfl@emgementss &L BILILIML_(H QLITIHL 86T

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

LomesorelgeflLd LflGaFmgement &L QLUIUML(H QUMTHL&HmET AMI(LNSLD
QEFUIW LI6dTeU(HLD 585616086M6T G1&M6toT(h 6(H 2_60JWLITL6M6V [FL_&&H6VTLD.
What is a control?

SL_(O\LILITL({H QUITH6IT 6T60TITEV 6T60T60T?

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.

6% e AMlailwey LflGFTEemeTulauDd, GMISEEDH @BIG Fmlgerea] Sul)
&60T6mM  GLOMGSMEroTGLTQIETMMY & (LSS5  allemerenel
JHLOSHWG 6T60TLINS BleBLILILG WWHEBWLIGSLD . GLSID, HHSE
SMIGEHH @ 6LeMVAUIETMTE, GMILILIL L HH allemeTalld HemL GLIMITLO6
Gumuel(heuems b BlemLilesas Caueor(hLD. 62(H (LOLD GHMISHEL 60 GG TevoTL
eI &Meor  GBIenm SHL(HUUML(H QUTIHET 6T60TMeMLNSSLILIMRID .
AQmG M Ussile abhsass asmarerliul L Simlsere sulysmeor
Grienm SLGUUTLH QUITIHET . @&60rmev, 'Q&HlHE allemeTtemel’ [HITLD
QU MIGAUTLD. SCHFLWSH6Y, 6HFHQAUTMH GMNHEHHLD  G)6VeVITLO
@HHEGD emliller QUWT S Iwenm &L GIUIUTL(H QUTIHET @G0 .
Qe sWT CFIH&LILLTING LisGasfley emeusSmaesLILMGWD  LMeussTeor
THTemm SLBILILTL(H QUMTHET . gQerermme gl SWITme: Lmmms .
@QbS GMIEHEHL 96T  allemeTaUTsHSTer @ LUFlGaMHemer el iLileor
(LY QLD 2 _6ITETE 6T60TLIENS @) &I BlepLISSR 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?”

"TVILNFNFEF Fmenm CFIHHTeL HUNT 2 (HEUTGLOT 6TeTLIeNSGEF CFTHEHS
R UFICTFmEHemeTenll efeleUTm allqalennlILTaeT 2 eteormy S fluir
G&HL_&H6LITLD.

Students may answer: Add lemon juice to milk in a beaker and see.
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LOITEOOTEUTS6IT @608 LIS6VITSH GnMeVITLD: L% &flev 2 _aTer Limedley eTevildlgFena&

Fmenm CFISHSILI LITTEGH6VITLD.

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

@QbsEF FLWSFH, Llaraumd GCoHemallEafledr epeuld G QL Tmwl

Geusvor(HLD:

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

- &, TILOIFNFEF Femnm CFI&HS Lileorr), Limey G&HLIQUITS LOTMI6I6NS
LIT&SHIT6D, 2/60& SUINIT 6T60T.0 I60ILOFHFHEVITLOIT?

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

- &I HUSNTIT B)6V6mEVUIIT 6T60T.0Y 6T61I6UTLY 2 MIFSILILIHGBF CIHTATEUS?

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

- LIITEM6Y GI&BIT6ooTL. 6215 LIG&BII6D 6TebIFensFE Firenm QFFLILIGH60T CLOGULD
(oL (DD @) & GBS (196G UBSIIL LPLgULDIT?

- 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?

- @)6OTGITTIT(H LIGBHII6) Limetev 61(D)S&I% GIHTETaTRYLD . 6T600F CFFSHHIT6D,
GCIBLLQUITE 2_6ITET GUITIBET HUIIT 6T60TLI6NS 2 MIGNLITS Fn (D (LOLQUJLD?

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.

@M, UmseTem e Lissflev sullemy Gois@n L LomeoreuiserflLd
FoMEVTLD. [BITLD 6T60T60T THFTLIMTEHSHEVMD 6TedTLeNS AL @& HLOSGHGS
2 HalWMEG @SS ereormild,  ebFFE FTm CFI& 56 L 60T
LImededph & QUMM SWITT 6TedTLeNGSUID HMILIGVITD 6TedTMILD S flwiry
allenmgsefleagseurd. W CoFIshasLILL L, LMemeV Q&Mely (Fhs Li%kaHemy
SHIT60T BLOLO6DIL_ L @E)ULDGG)[_T) SLOUUTLEH  QuUTIHeT 6T60T M)
6T(H & FHQ G MaT6T Geusoor(hLD.

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

QUGCUME!, 618 &&HS eTHFmenm HLOUUTL () QUTIHETTS @) (HEELD
6T6OTLIGO S LDIT6o0TEUTE6T TS 88 Gauevor(hLD.

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.

LSV, GMIHBD) Fol (HLICUIMTIHETEET &ILOI6V6VITINN, LMemey L (HILD 6
LI551l6L e1(0& 318 Q&meTem Gausoor(hllD. 6TLIQLIMTIHEHLN CEFIEELILIL THST6V,
@b Lissflev Uil o (heumds eumuilILN6vemev 6T6dTLIGI [FLOGE 2 MIFILITSHS
QL.

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.
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LOITEoOTEUT&6T FUWILNTEH FBFH &S LIFlGEFTEHemeTuey ShisgeHaE G medrmin
Flov WLTHMAEGMET (B&HS SLOUUTHSET 2 L UL) GumesmeTerT
L &emIs&HICMTLD. @)&H60T epeuld, FWILDMmeT 6 LUFCEFMTHemenT aulqelld
VLS B LGS 2_(HeUTHEHELD eUTEEHEE @3H UTUILIL] HenL&ELD .
Flev LflhglenT&HasLIL(ID LOITMMMBIGET 3L L_6)60)600T 1-@)6V
GSOILLN_UUL (DeTemer.  SiGHevieTem  (NS6eL  alflengenwl L HA FlulfgserT
BITLLw edteory, LieoTedheusTeumenm LomeoTeliseT BITLILIL o6rs@&elldas
(86)J60‘0T®Lb

=il - Eﬁ E?i

elsugelaugiumsT FLTer LuTed + Sulili HallThE ursw + Hullt Plsumh LTsd

uTsy + ;r;u_rT

37 - 40°C > 45°C 4-10°C

Figure 2: Experimental design for the effect of temperature on curd formation
UL LD 2: USlT 2 (Beunss555160 CleuLILIBlen6y LIPS SILD Hi18855SDETe0T LIFICFTS56060T
619 62160DLOL L]

Typically, an experimental set up may be as follows:

QFMeLELELIMETTEY,  @@H UFICFTHemeT emloliL] eTeoTLIG HELD
Q&EMHEHSHLILILL6m& GLIM6L @) (H&&H & (hLD:

Beaker |Volume of|Temperature of|Volume of Extra Additions* Incubation
No. milk milk curd added temperature

Temperature Conditions

1. 20 mL 37°C 2mL B Warm place

2. 20 mL about 80°C 2mL _ "

3. 20 mL 37°C 2mL _ 4°C/ fridge
Chemical Conditions

4. 20 mL 37°C 2mL _ Warm place

Baking soda, lemon

5. 20 mL 37°C 2mL juice, dilute acid, “
yeast

6. 20 mL 37°C No curd “ u

7. 20 mL 37°C No curd - “
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Physical Conditions
8. 20 mL 37°C 2mL Stir "
9. 20 mL 37°C 2mL No stirring "
10. | 20mL 37°C 2mL "
ey |umed  [umededr @iﬁ_%résasuul;l_ GLevH & 3|60
6T600T 60T QeuliuBlenev | sullifledr Fa_(HILIQUIT | QeuliLmlemev
Q&ITeT Q&ITeTemee)] | ([(HL_SH6IT*
DI
GleULILIPBlenevs 6T
1. 20 LA.60) 37° 2 101.60) - QeuULILILDTEoT
QFLEIWLIEN QL 556V
2. 20 8.6 | g &S TLD 80° 2 191.60) - -
QIFLFILLIGN
3. 20 LA1.60) 37° 2 191.60) - g
QIFLEILIEN QFLEFLIGN/
LNl edlev
Ceu) [FlemrevenLoss 6T
4, 20 LA1.60) 37° 2 191.60 - QeULILILDITEDT
QFLFI LGN @L S5
5. 20 L.60) 37° 2 191.60 F6MLOWIGEY -
QIFLFI LGN G&Lm,
TV Fen &
& Fma,
S0OMbS
Slblevg g et
6MLO&
Q& IT600T L
jLdlevLd,
6L
6. 20 LA1.60) 37° sWir - -
QFLFI LG @)6V606V
7. 20 LA1.60) 37° SWiy - -
QFLFI LG @)6V606V
GO BleeVeILDSHEIT
8. 20 LA1.60) 37° 2 191.60) FH6V5 G 6V -
QIFLFI LGN
9. 20 L.60) 37° 2 101.60) FHVEHFHEFn -

CC-BY-SA 4.0 license, HBCSE
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QIFLFI LG LMl

10. 20 LA.60 37° 2 L4168 - -
QFLFILIEN

* Extra additions could be 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).

*FelOUWI6L GEMLMT, aallFengs grm, alleflsd 3jvevd Flev HIG6TH6T
e, GUMeTMaIMENM GMIGHHL (B Sl (HLIQUITIHETSHETTES GFF&HEHEVITLD .
m QUMBLSe06TE: Q&meoor(hlD LOMeoorelJ&H6T (AWM Q&UIWIEVTLD . 20
.60 LmeSm@ , Lleteu@mld  jemayssefley QUTBLs6T CFisHeLILMeUS!
Lflb&enrssLILMGSRIME: Fenloley CFTLIT (0.4 BNFTLD), T Fensd Fmmi/
L6V BHETENLN GHMMIHS 2 LAlevLD (1 LA.6Y), FFeNVL. (3-4 SIGETSHET).

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.

Fal HLUQUTmemeT CFILILSermer SUIT 2 BeunsHs  aulblpemnmuiev
STHEHCNGID QUHEHMST  6aTlend SHILOMfHEs , ATHS
LIssismemnemld  erCmm eeormild  SLGUUTLH LiHsIsCerm(hlh
UL GUumilug SeuSuLnm@GLD.

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

LOMeooTel ] QEFWMSTEnET (NS5 LSHEID) BIFLILWD LI WomesorelfsserflLLb
SMHCUMEI FnMEVITLD.

Task 1: Two Games
Q&W6L 1: @\ J60oT(h L L_MBIGH6T

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.

1. UMWLD SJURISET : 62(H S600T600TITIY.& oL 1960 (H Sl6r] LMD 6(H Sl6rfl
SWIGL eh&SI6 Q&maTaTaD. S&EL L Ceuand: Fruilsse|n . @)reor(h)
FHreUmIgGemeTuD CaumLI(h&SILD aulblgen6Td 8600TL_MlWIaLD.

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

2. ByeuSHemS L1 LITLIL : S8L19.60 e Slerfl Lmad e Slerfl WD eT(h&SI6
Q& maTaTa . ShIGeTler 9l &Ll allFedlermey seauteum(h Slerflenuiu|n
ugiiflelLeyd. UWerery, &6 QE&EMOHSSLULLL CHeTallsEnhss G
LiSeverfle e Ld:

* How does it spread - uniformly/evenly or disperses into clumps?
. geleumm  ugeflug - 6260T MIGLIM6L /FIDSEITLOMS 3|6VVG
QHMHHCEHTHHTE NS

* Does the mass spread to the outer region of the smudged area or does it concentrate at
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the centre?
. ugliulL Sreuh Qelafl L@GHUWIlev LFalWST 6VeVE MLDWIGHIEL

G\ J600TL_G5IT?

Preparing further for the task

QFWIME& GLOSILD SWIMTTITEHSH6D

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

Q) @QBs Q0 LLmsaley , sullempuwd  UMemeLU]D  eTeUeuUT M)

GoumLI(h &S 60T T&H6T?

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

3b) i 196y, sWIT 2 emmul em6eUsH@GI0D aULPemMmen &6U60fl5SH (HES 6T ?
6T60T GleoTedTeoT LILG 86T LedrimmUILI(hILD?

Task 2: Will it form curd?
QFW6L 2: sWIT 2_HeurGLom?

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

QeuliuBlemney, GMGEHEH Tl QUGUITHL ST WwHmih SUulf 2 mm&eu
adlenm, WHUIMND HVEHGHSH 6lelalTm UTHEGWD  6rerLemns
grnelss e UFGFTHamereml allQalemnGEESD . Q&TH&SLUILIL L
aNleUIMIG6T LDMHMILD SeM6eU eMNEELILL L CHISHeNSWLD L L 6U6m6or 1-&)6V
GNMSESIE QSMeTeTa|D. @&T STIeuoserfler/gnmisafleor @mienu@uwm Lm
alldlpempuilermey  SWIT 2 ([(HUMGUFH 2 6TaT  HTEHHHBIGENETEWIT
geoorL_mlw LN 6t TEQ6emeoTmImev Q&I LIMTE856VITLD.

Table 1 : Experimental setup

3|L_Leuemennr 1 : LIFIGFMEHe060T S{6mLOLIL]

Beaker |Volume of Milk |Temperature |Volume of curd|Extra Additions |Incubation

No. of milk added temperature
GLevH 5
eas0 [umedlesr umedledr  |GFFSHSLULL (Sl (LU |emLey
eTeoor QG meiTermenmey |Qeuliuml | sullifledr QoMBL_G561T | QeuL LIl
60)6V Q& MeTememe]  |* 60)6V
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1) Keep the tubes/beakers in a warm place and observe the tubes for any physical changes, every
hour for up to six hours.

1) GLOMULGSET/LISHEHTHMET GleUSIQeUEILILITET (H @)L &5H 6V 6meUSFHL6)LD. 6(H
el GBEISHNG RO LD . 2bD EGEILD 6uedT, GLomiigerfley
LOTMHMHBIGET gSIN FMLIL (HETETST 6T60TLIENSHE GHMIEE6)LD.

2) 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.

2) UMV HLIQWIMEUS VeV QHMHSTGHEH6V , GUMTETM  LOMMMKIHE6T
HEMCTHCETETDNE, NG DIHDLEE CHISMS GUSHLeD . SiSTeaus),
ST GFI5HS! eTeueueTey GHISHINE Ll mHDEHenS SHeveollSSree?

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

3) QSTLIbHE @UmHifleserfler LD WmmISeTmSIT 66T M 2 MMIGHTEE6]LD.
&MY WMHMID AN6VE SHEoTEMLD LMMMMHISHENET LD HTen6T 618 meoor(h)
5600185 T600 1886 LD.

4) Also, record any additional changes like change in smell, colour, or texture.

4) Fa(H BV, GUTEFENET, [BIMLD, {606V {EMLDGEITEMLD (texture) GLIMEOTMEUM M6V
© 66T LOMMMMHISEn6T LISailL_aLD.

Table 2: Observation table

I|L_L_6U6m60oT 2: 2_MMICHTHE) L _L_6)U6D)600T

Sr. No. |Condition After how many hours do you see any|What kind of changes do

CTETOT 5]6‘0’)61)6?)’)LD change? you see?
Ij1&>56m6m 06 ICBISHOEG | eTeuels LOTHOMBEISET ?

6J<3§>|T S0 LTHDHNSG
SSIGET 7
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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.

'BleMevemLD’ 6T60TM SL L G6M& GILITMIGSEH 6U6MIT, LOMeooTall GH(LDEHSH6T CFTH 55
LIeuBeum BlemeuemlngseT  GMISSILT LS ILeumd . 10° Q&Feu&Iwlen, 37°
QEFVEILIGNY LOMMILD 60° GIFLEIWLIEN-WI6L LIMESl6T Hlemevemin, evevgl SWilF
Gris5LILN6GTL 8556088 LILIL L /860858 ILIL TS 8606061, GLITET M6mE.

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.

o MMICHTHERIL SMETHMSUD LT &g Qoo LM, eu@LiLiley
lmenm LUSTHS Q&MeTEBLOLILY LOMeoorelJ&efILLD Fnmed. @)&6T eLneuLD,
CEMBHGSHELILLL  SMETEHS  HEMeVenNGMETUD 36Tl MBS
QEBMATATEVTD. @eM&GEF QFWHIL, SHHOLven&HUI  THIF L L eleneoor
660T60 M LT FIUIT GUemTUL6VITLD.

Let’s discuss
FH6VIHSI60TUITL_6VITLD
1. What changes did you observe in the beakers for the conditions you tested?

1. bBIGeT CoFmHEsH mlemevenlngerfley, Lisaisefley sreuails LOmmHmnkIgGemner
FH6U6fl GBS T&H6T?

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

2. BPRsG6aT GFMHES 6hs blenevemnwlsy ST Geauslnns: 2 (HeUTHRILSI?
615 HE060T LOGTTTICBISHIL SIS BIHPHSHS!?

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

3. 5T CFIsHELILLTS UMy WMMHMLD 6feMGULD S600TICTSHETT? LOMMITLO6
@) H&H G LD 6T6e0T Ml HHSIPMTGHETIT? 6J60T?
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4. Which conditions favoured curd formation?

4. 5T 2 (HeUTeUSDE 6THS HlemeVEnLDSH6T S&HSHSHME @) (BIHSH60T?

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?

5. AMSeme SUNT CoIg:a5 CeUeorLa LTSI 6760 6T60T M) 6T600TET TN T 6T ? @)H S
FMseme swWleny CFIHSHEMTNN UM SWIPms: 2 emmulld  6Term
60 60TE R T FH6ITIT?

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

6. 6TIHSLI LITHeUSH6V, HUINT CeUssL0ms: ©_(HeUTELD 6T60T M) SHSIBNITEH6T?

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

7. sWlers sy CauQmbs QUMIHLEmET LML 6T CFISHISH6T ? @) 5607
epeuld SWIT 2 m&6060T GoussLd eNlenTHSHHT VS HENMIHSHSHT? 6J60T?

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.

8. eIVNFMTFEF FMTM VLS IVESHETEND GHOMBSH LOIGVIBIFEMET
Q& ITevoTL ssiseneT 2 mmIGHTHGHISGET . @e6ummlev suilr
o (HEUTHRLGTETSIT? [HaIG6T 85600TL6m & alleuiflegeaLD.

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

9 VL. SIGETHET Flov CFISHSLILLL LIGoHamT SHelellsSIsenT ? @bl
LflGaFmsemeTuUIed (B S 6TedTer MBS TT6IT?

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

10. &H6V&HGHHVI60TTeV, HWIT 2 MMEUH6V HMTEHELD 2 6TENSIT 6T60TLING [HIhIFH6T
316V6VS CaUBGMGILD LDMeooTEU] H(DEHEHET QU TTUIBSTIHETT ? QLD 6T60TMITEY,
6TEUAUTM 9IS LITHESHSI?

11. In this experiment, we turned milk into curd. Can you turn curd into milk? Why or why not?

11. @B LUFlGFTsemerwiley, Limemev SUlgms mmmIGeTD. Sullenr LMeumss
LOMMM (LY WLOIT? SITJ600T RI&H60)6T FnMEYLD.

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

1. Each group must list as many learnings as they can they learnt from this exercise
2. Why did we take a beaker with milk only, without any curd or additive?

3. Did you compare any beaker with any other, while recording your observations? Why so?

Praser 2 mmIGETESHwamenn GMISSIEH SHeubsemyunhin  CuUms,

(LNEHIU (P16 S EBL60T ListTedheueoT Limmiu] GL& Geuesor(hLD:

1. @bsl umLlLfleller eweuld Briss6T 6Temd 6T6emd 6T6VEVITLD &HMMTEHEEITT
3|6NS 3I6MG 6TEVAVITLD LIMM) 626UQ6UM(IH GWeLD LIL_ 1 uIedL_Ceusvor(hLb.

2. Gl (HLIQUTIHET evevgl SWIT CFIeHEMING, ([ Lisasflev Limsy L (hib
DUSHBHSE! g60T?

3. 2 mm GrMs&HIWeImenm UGSl CUTE, e LTg860T LDMGIMTEdT MIL_60T
RUILIL () LMTSS 66T 6V6V6UT? 6T&H60TIT6L @LILILY. QFUISHT&H6T?

Response of students from different backgrounds:

Q6u6UGeM! LN6toTe0Ten0l| 60U G185 T600T L. LOMEt0Te F8561T60T LISl6Vas6iT

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, boiled milk, pasteurised milk, which students will bring as per the ease of
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.

Geaflgmeor UGB H6TlL TGS  LmaoeuisEhLar UL U,
QeulILnmeeT UGS &eflev  auFH@SG meoeul&kemT  SUll  Geusslons
2 MMEUMSE HITEOOTLITTEET. GLOSYILD, LOMetoTeld6T 6T(h& & QUIBLD LImedleor
Qems QUTMISSID , SWIT 2 (Heuleug LOTmeVTd  (STUUGFTS LMV,
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STUWEFFIW LImev, UMl wWemmulled LSLILMSSLILIL L. LM, @FHev 615
erefllgsnes  HeML&GECWT, g LOmeotelisHeT  6T(hHE QUIeuTd ).
leUFTUILD/SHMTEVIHEML. QUATIE 6V /LIMEV  Lictorenesor GLIMedT  Lisooflaserflev
UL oW  Q&MeooTL. LOMeooTeU&6T,  (LNedTeoT@T Hlov  S58:6U605606IT
M BEH([HESHEVTLD. @GN0 Smemm USRTHE Qsmeoor(h
@LILFlGsmE et RO 55 (LPL9.6)| G660t 219 L1LemL_uilev
HEVHSINTUITL 3{60ILNGU|RISHET.

Possible extensions

QS TLFEFFIWIMEOT SMHMEL eUMUILIL|G6T

If teachers and students are interested, they may try out more/additional experiments to

understand the effect of the following on curd formation:

LOMEooTEUTSERSGD WHAFWLTHEBHHGLD I TULNETITQSHETMM,  HELD

QETRH&&HILL(HeTer  LeTerflgefleormey sl 2 maum@n  eudlpemnmuilsy

gmouUBILD STHEBIGmT  UFlhsIQasmeTer Gsuld  /Fa(hiSHev

LIl G&F T8 6060786061 [HL&556VITLD.

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

« LIVGEUMI QUEMSHUIITET LIMeV (61.8., LIKLOM(), eTmemin om(), Q&b @,
20, &HenD)

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

-Umemevl] USLILMSSIeUSE (61.86., LUMavLi wenmuwiley UsSILRSSLILL L
LIT6V, SMUIEFTS LIM6V, SHITUIEFEFIWL LIMeV)

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

- 955 676  FIHHN]T (@QLIBLOLITEYILD LIS LIQUITIHETTS
o LIGWMRGHILIGLD), 2 L6UHV 2 LI GUMHLEET (health supplements),
GUMeTM Fo (N LIGILIT(HETE6T.

Suggested readings

GLosILD UTRE5

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-
yogurtdifferent-from-curd/articleshow/46702468.cms

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

3. VTS5 JLdlev LImasLq flurr (Lactic Acid Bacteria):
http://www.encyclopedia.com/science/encyclopediasalmanac-transcripts-and- maps/lactic-

acid-bacteria
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