Vigyan Pratibha Learning Unit The Journey from Milk to Curd

The Journey from Milk to Curd
LImev SUNTME: 2_emme6v

Overview
G (HSHHLD
This learning unit is desighed 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 SUilImgs 2 enmujld euiblHenmenul Q4T LOM60TeU & EHEE 26D
auensuiley @bssh sHme Ufley LGS eulqelennd:asLUl Q6o @b
Q&HTH&HEHLILIL_(h6TerT @&u_la)urr(aaaaﬂm eLOGVLD, GHENMHSLIL&F @mug;@ev
LImenev SUITme: 2 enmul enellllgmsasmer auldl(LNenmU|L60T LOM6ooTeUTeUE6T
UTGelettT(HILD. LML S&HeT @mGHuiey, GFrmgeneongserfley HL(HILILIMBIS&ET,
LrWledlser sw&Eweammler WaESHwSsald GNSaIn Simlailwedlsy 2 mm
GIBITE: & &60160T LIMIE GUIMETmaUMemm LOMeoorelJ&6 LflE S0 & meTeUT & 6.

Minimum time

SMMBSLIL&F CBILD

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&FW6 18 @ng)@L LDQ)Q_ILD QFWI6L 2 MG SWITT GlFUIul er@g;mrras 30

LOIL_MBIGH6T Qb@LD. Q&L 2 Blemmelenl il S L gL %[55%1 WS M
L0600l I GBHILD 2,856VITLD. @)FH6V 30 (L&Y 40 HILAIL. @)L Gl6 6V, BHNSHI!
BIOLEHMNHS &mgjaswevﬂ%g;a) CxHemeuliLI(hD.  UeTerfl  QGMLHl LD

Gauemeuliley @)&6emeT QLILD 5@1 QIGULSET (PIQUD GBI auen
@EUJ@@J FDHSHHTS @@as@m 60T60T [T, @ HSHF QEFUILLITL_ 605 @gﬁ]@gﬂ&%
FHEVHSIEOTWITL 30 (LN&H6V 45 BILLILMIG6T CHemaulILI(HD. @)eng LIeTQeorm(H
BITErT16V Sal Q& UIWLIGVITLD.

Type of Learning Unit: Laboratory
&HHmev Liiflefer euemnas: oypieussin
Unit-specific objectives
LUl et @ 6vs @& ST
1) To understand that the process of curd formation requires specific conditions
) SWIT 2 maum@&G eublnenm FreEHIWnen W GMILILNLL @&LLbleneussaT
SUFIWILD etedTLIENS LT LB S Q& MeTEHSH6V.

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) W&es 9Psmeor  LmHmId  Geomelmer  Qeullublenevdser,  sully

S (FAUMAUSME JHOUTEH @QBSHHTS et Lflba Q&MeTehae6.
@euaudlwenmuiley  mievoremuliflaerfleor allemenra:eT LImI@GeaUSILILINSHS
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GUIHG IHINS @& @BHH M.
3) To understand that alkaline conditions do not favour curd formation and that this fact
is widely used in milk preservation

3 sl 2 GaUTGUSNE &MIS SIOW galaTs: QBHHTS. Qs
o @OTENSTET LML  UMESTUUIM@&L Ugeusuns  LiwerUBS mS!
eTeoTLIen &L LB Q8sMeTEenasev.

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

4)  UflGFmmemen  aUQelemSSN6T  (pem  LMmID  SSHGSMIW
SLOUUThEmeT LFlhg Q&ETeTerdHen. @ CFmemsulledT  eLpeuld
BLOLISSLOIMTE0T (LALY6) 8606 QLIMIUSME& SL_(HILILIMHE6T SJeUSILILDMEGLD.

5) To develop observation and recording skills

5) 2 MMICHTHESGS6V MM LUSNHSH6L HW HmetrgmemneT GLLMHISH &
Q&TETEBHH6V.

Links to curriculum
LTSS LS SIL60T 2_6T6rT ©)60)600TLIL|S6iT
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.

SOl QeuliLblensuuiley @BEHEGID LmsyL e Srlgere) sulleny CFJ&smen

28 SHS5S BT 2 mpuD. @& 8l euGLL UM LLSSSH55 e
alaflGaLILL QL HERP M. @) &60T QSTLIFRWTS, @b smHmev Lilflailey,

1) SWIT 2 heuns 2_6H5 QeULILBIen60&Hem6T SFL0Meni18586v;

2)  B6VEHEEV GUIMETM Hlev QEFUIELSET; LDMMILD,

3)  elefEMEs PMLEHEHSFIQWL Flev @IFTUIET GLITIHL &H6T/2_600T6) 61T
SWUT 2 (HaMsH5FHar Caldhsims aalalTm LUTHEHEGID Vevs i3l
Bl&LaINEHEW &5(H 588 T (HILD 6T60TLIE0T GLIMETMeUMem M LIMTE&H6VITLD.

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 enmu|id eudlenmenwl efl 1960 LIMTSSBHESMTEH6TT? HhigsEerT Funl
2HEMBE QFUISH(HESHEVMLD! SUITTE LOMTMIEUSDHES LIMeYL 60T Sl g’;GiTG).llj%Euj]Gmlj
gt CEIHE Gaustti(Hd  eTetTm  CUTHRSHBHESRWVIGHETT?  TIDLINEFE0FE
FIenmsS &Moo @bs aUolpenmenl bBlenmEalmm  (LOLQULOT?  LIT6V
Qe hellGeensulld  UTTSSMULITSEET. Q&L GILCUTET  LIMeneuu|iD,
sullengud erelelmm CoumLINSHE Fnf (DIQU|D? LIMLOMTELN6) 6TeleUTy)l

LImemev He0oTL SIS EHHG 6T(H&SIF Q&F606V (LOLQU|LD?
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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 s&Hme  Uflalley  QeucuGeaum  @Goblemeuseatley LMy  Hullpms
&mmeuemg; SOHMIS Q& TeTelTE6T. G, G)euautl(NmMEE E)6m6uoTINS
ﬁm LDTHMHBIGEETS GOSN LHhg Q&TeTer (WM& &H&6LD.
D‘laﬂm @m&luier, sUIT 2 ODAUSHESG 2 &HS GLLHIELEEET
BSGU(YFI_ W BraigseT SWmne @ULTTseT. Gguhd, Lmelley @mbg Sulleny
L& &HGHOMBES CBHISH 6L 2_(HEUTEHSHEVTLD.

Materials

QUITIHL_&6IT
For one setup: 200 mL Fresh milk, 20 mL curd (prepared at home), sodium bicarbonate,

Lemon juice, dilute acid (HCl or vinegar), baker’s yeast, beakers, glass rod, glass slides,
thermometer, gas burner or electric hot plate, refrigeration facility.

@@ UFICFTHen6TETeT SiemLlIL]: STUFFIW Limev 200 LI5S, sulr 20 Ldl.ed
@I 1960 sWMflesslulLgl), CaFmquWLd eUsTIUGCTL., efalllgFanssd Fmmy,
GOMHH L6V HETENLD GG 6T HCl eVeVEl lleoflss T, QML LLEhend,
LFga17, ssevoteoormly 585, Qeuliuwnmet], @Gy, Wer bILL, &eflienseor
QUILLQ.

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

WERW QFWLILSHN6TSH QSMTLHBIGD (LPETeoT], ST 2 Mg EHE6860T
@ evor(h) S\ eNlemeTUITL_(NE60)6IT HL_&SIGUITH.

Introduction

(LPeoTERI60) [T

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.

sWTF 2omsen, 2065Far  LLGaum LUGHE6led  Qumsieuns
B (LPemmUIl6L @ BB 6UIBLD LILPMBISTeVES S euldl(NemdmWIME@GLD. @GmILILIr L
Flev S&OMILILM GHRDHlEneV&EET SUIT 2 enmaISNE FHIUTETSI 6l6iTLIENS
BID WICaIMD. @FGDbleneEeT @F @L&SSOIMES HEMmTeTMIHE
Fpla LTYULH QBHESHSHFHID. CLAID, @M BUT dHIUMTTSEEGLD
QUENG/GEIML  QUTOISEID  @BSHGLD.  6TOTMMEID, 2 6nM&6V
USlWENMECGET Flov HSHWEUTHFIL |DSFHISET 2_6TeTeor. @b &MV
Lflelley,  @eueublremmuiley  ometoreuaeT  CHIFH  GQumm  Lileoreor,
SSDETE 2_B16G GLDBleN6VEE06NTE: &600rL MLl Geuetor(H)Lh. CLOGYILD, 6N

GNSS QBBlevevseT SHMIS ShHsabemmud UG GG,
ST &6 Q@ 8meoor(h) FHEUGOTLOMTE 6ULQQUEDLDGHSHLILIL L
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UIGsME&emensetler epeuld, BT LFlh&esmateusn@ @ssmmev Liifley
2_He)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.

sWUBSGD, Q&L HILIGLIMeT UMelMHE&LD 2 6Tem GeuMILITL 0L LOM600TeUJ&6IT
SMlelg  JUFWTGLD. @reau(hCn  Hieuranullflgserler  Q&uieume
2 MHAUTHDS, ACHTH UMIMaIGHGD Q&LIWNs: ST Gwel&HELD.
2 MOIGHTE:GSGSHENEIT CLNGULD (EUTEFENET 2 L LIL), 2 60oTUSME& SUNT oL (LD

T HSHSSI 616070 HUTHET HDIHEIL Geuetar(HILD. (PIGBHEIS6TDITEY, HUIT
Log)gum LUmeul 6ol Q&L GUMeT  LIMeMELU|LD  LOMEooTeU & Eh& &
Fflwiser  Q&meoo(h  eubgl  SmeorlG&eTin. @&, @)LheLneTm)
Qurr@l_as@as@m @)60L_GuIWImeoT CeumILITL 6L UTE6T MIHSIC\STeTerT

&EJQJLD

A look at the basics

@LICUTE Flev 9 L1LIEOL&Hem6T LIMFLIGLITLD

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.

o LeflLUIGUMMUILL L. UMV  QUIT@BL&ermeor  Gomy,  sSwWlf  WwmoD
LIMeVTenL_&8L 19, GLITeTMEm6 @BHwmallev LIJ6U6VITE
LweTUMSSLILGSMS. CLaILD, @emel LilseTer Lmseflum mmiln
o6 | FFESHI560)6T Q&Meuor(h6Temsmev eTH T LTSS 60 P &S ESLD.

¢ 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.

« QUOUMTmLHelev, eumelgs udlev UM fluwmelermev  LeflLiGUmHMLD
BHOLQUMIS M. @bSLI LM flulm LmeSleneTer sumekCLTens, 6uMmaL &
gjfleunrs WTHMNHPME. 25606V, @LIQUMIBL HeM6TES SWITflEs,
PaGEI] QUITIHET — 3j6Vevgl  ‘oenE:E HlevoreulifleeT (eTeor
mlesoreiWilfleumeaTyser  emPHSLGGHMS) &L LITUILDTET  (LNeMUIley
GoissLlUBLL. @b 2aMGHI QUTIHETSTET 6VMHIES HVEH NG
eLN6VLL] QILIMTHEITITES: 6Nl6THRIGSH MS.

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

VMBS oblev UTHQFlWT eTedTL& @@ 6elemnd UMeflum oL@,
VTS L_GLTUM&l6v6n UMTHGEFFUILD), VIMEL_GLMTEMTEHG6,
VL QUL GLTHETEHEHN CLIMETMen6U 6T(NSH SIS TL_(HE6T.

* 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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o LIGOTT GUIMedTM QUMIBHL.G6T GBI wimer enmuiley SWileaasluUGSRma.
5maugl, mHevoreuifl LefllGUmmLD @)6veumney LMWL 60T Sinjlgarey
Sflevd  GFFLULGSET  ePVDTEH @S BOLQUMISIME.  LI6TH
SWTFLILSME, LTSI FIWm QasmeoorL eLeVLIQIUIMTIHET 2{6USWILA6V6m6V.

¢ 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.

cLIMeVIL 60T, &0 llevld GFFlLGeT ellememeund LML  LJSHIS6T
QHMHSMTGD 36V6VG 2 MMUID. @)HEOTTEL FeMLSEGLD QUMBT SWilF
@eveney. BLOBMLIQEY, LML er HFflgerey Gumy evevg  SWilh
GarLILIGeT allemeTeuss LjefliGLmIul QUUIMTIBET Simeor Sull.

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

«CLM&ESTHIW  BTHSGETL, ‘CUTHAMITL (Yogurt) 6T6d0TM GQUUWITTL Sulll
PESLILGSRME.

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).

o LIMEL 31606V LIMEL LTS MBIGET 2 emmULD ellsmigGemeT ‘Siflge’ 6TedoTm Q& mev
eLNEVDTS GUILLIGSIGMMD. LML &L (G CUMaemSWLD ealleTshss
ST @QFQFmey LWeTUOSSILOSGmS.  UTmev  all(BLOLISHS
LeflLGUMMEH ME& 2 L LBSSHD aubdlpenmenul ‘sl 2 (HeUTsHesL0D’
6TEOTMILD, 2 6ooTemIlD QUIMHemeT SUIT eTeoTmild @ bS5 SHmHmey Lilflalley
LN EHCMITLD.

¢ 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.

¢ QEHL_(HLIGUMT UMD LMTHS Q&HLIQUITS STl @HSHGD. GoaulD,
mleooreiufiflsefledr  QEWeLLIML Q60T  ellemeTeUTey  Le0TSI.  6T60flemilD,
ANBLOUSS TS LoMMILD &L (N 86T §6VeVTs 6(H aULl(Wemm @)&. LiMmedlev
BlevoremWfle6eT  QUIHEGUSTEL  @eualmn BLEHMSE. WLOILTSSH 6V,
LTl e Snjlgere swWleny GaFisCHTGINGTMTY, 6VUMEHIeds  3jdlev
UmsQ AW QUGS 2 MIFEFUWlUL(E  uileud 2 (HeUmESLD.
@&EUTITEL  pH 366 GeOMUWD, 2 eooremeul]  UMPMEHEGL  Lm
LTS fIWITE & @B eUETTTS.

o 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.

UM E5 9l LTSIl Q&meooT  eLNEVLIQLITIHET  eHILN6V6VITLOG
sWemy sWMfleEs WHLGSETCMTLD 6TédTmMI 6600160011 Q8 MeTGaUITLD.
@) HE0TITEL 2_(HEUMEUS!, QLIBLOLIMEVILD Q&L IQUITE {606V 3608 H600TLD
(semi-solid) Blemevilev 2 6Tem QG (HLIGUITET LIMeVTS @) (HHGWD. '‘Q&L 198
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SWIITs @M aUmILILIesvemev.

Tasks

Q& WIS 6T

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.
(W&HLVQFWNler GUMsl @uevor(h Flmy allemneTwmL(N&6rfley LOmeoTeU & em6r
FOUBSS Geuecor(hld. @&6TepeVld  (NEHW  QFWIHE (QFuwen  2)
IQUTHEMETS ST Q&UIWLeVTL. @Tevor(h eflemeTwmL_(N&eme6TULD BHLSHHIL
AL LSS5 L 5 BILRSET ChemalliL(hLD.

Preparing for Task 1
QFW 1 MGSS SWTT 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.

SO S S&HO eaTley @6l swly wHn e sefl Lmmea
IMHEHMHCEH T(hHSHSH Q&HTETETED. @)T60oTenL D 6L UITETID &HTEmIN
audlsener &H600TL_MIUJLDLILG. LOIT6oOTEU T E6ITIL_LD FnLD.
2 BINSSGHSIHTH QOHITRD  Fol, plassHo Db
O HEHEHInIQU TSN 6TUHLD SHeMaUSIILl LMTHEHES Sl Mg, 0
FHE00TE00TITI)L & S5 (D) 3I6V6VG TSHMUS ([H GILNENGTeT GLMUTLILID @\bhSHE
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.

LOITeooTEUT&6T LISleverlLILgSME& STLILLLTI&HG6TeT M6, 620 GMILILIL L&
CHmeoorsFHev SHHLemML FMUIGSISH Q&M FHraumiseailer el L&Hens
2 HMIGBHTSHGLDULY. FaDEVMID. B 21V& CHISHE, siefl @O SMTSHNS
GMIGS meusEaD. @reor(h Hyaumisefleor UMD efF GeueuCalmmss
QHEHGSLD.

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.

@ueoorLmeugl  ellemeTwM_L&Her  QuUWT  Hrausemsll  UFLL!
@e6ualemeTWImTLIg6T  epeupld, UMim@h sWIHSEGL @emLGul 2 6T
CoumimenL.  AMIBHHLVTD. HEHL G @0 Hraumiserfler gleflaener
TS SIHGSMeTaTa . WL &ML afllgeney Geafluller G mealsHE Wb
(e aUeVEHSLOIWLITSE SLallell(HLDLILY LOMeoTelJ&606T G5 L_(h &GS METETaLD.
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.

Neoteory, oS fluiset euiseflid @ SHraumsemear Caimiibhss

CC-BY-SA 4.0 license, HBCSE 6



Vigyan Pratibha Learning Unit The Journey from Milk to Curd

GeuBmaEID QULLISET @) HEHOTMST 60T FHHEGWD LG FamCeussor(hLD.
LGN S6bevg CHTMHMID 3606Vl aUTFeme, Haummlcy g emln
GaummIemLD @) H&B & T (DD 6T60TLISI eUTseler LSHeuTs @)[H&H&H & (HLD.

. S S —

Figure 1: A typical outcome of the smudgingexpe
. wi'th mill'< (left) and curd (right)'.
ULt 1: LgLiLgeD LiflGFngeneoriiler eflsmere,
LI (@)L &) S (€UeVS)

Preparing for Task 2
QFW6 2 MGSS SWMT QFUISH

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.

@ &S (LNSHU QEFWUTLTEGLD. @56, SWIT 2 (Heumd:ss auldl(nenmenu
GeUss LTS G LD GLDBIEOVEEMET  BILOMedT 18 ELD QUML) ([
LIflGFME6meaTemL LOMEooTeU 86T UL aU6mLN&8 Cauetor(hLD. FemLouley CEFMLIT
Ivevgl elllFensd Fmm CuUmerm Fev GMILLILL Fol HLQLITIHETEET,
SWIT 2 (peurmalensd eelaUTm LTHEGGWD 6T6eTLUNSHEH GMISHSH S6UTE6T
NH G C\GTETEUTTEHET.

Discussion for preparing students for the task

QFWeLGEefled FEHILUL LOmeooreU&enensd SWMH  Q&FUWIeusmHasmeor
&H6V[H G160 TUITL6V

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

'SUIT  eTeleumo @ BUTHImE?  eerm  ComeralluLerr SR Fflwggser

QBMTLMISGEMTD. @&H60T epeuld, @ eualldlpenm GMlSSE  Lomevoreljsserfleor

(Wetr3imlenel LifliEg Q& meTemeurTLn.

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

"QeuglQeugiliLimer UmeLer  SWlempd CoFrsHeHGeucor(hild”  6TedTLIG!

QUMM LISH6VMTEH @) (HE:8:85 8 (hLD.

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

milk:

LNedreory LImeSledr QeuliLIBleney Gmiss Flev Cohemallgemer Lomesoreljas6rfll_LD

G&HL_SH6VITLD:

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

Wy CHFISHGLGUTS LUMNeT GeullLBlemsy  6TeleleTalMd: @) (Ho8
Geuecvor(h\LD?

CC-BY-SA 4.0 license, HBCSE 7
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- Can you add curd to boiling milk?

- QBMTH G UMedley Hullenr G&IE:856VITLOM?

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

-@eflibg UM 6T SMlgeTe) Suleny CaFIssEML HUIT 2 ([HeUTEGLD 6T60T M)
THTUMT&S (LOLGUJLOIT?

The next round of questions could be,

OSHULLWITS LNeTaumld CaHeTallgGemern CaHLG6VITLD,

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

W GEFIGSLILLITINE,  Ummev @@  Breflh@&Emey  oliuigul
MEUSSH (HIHSTEV 6TEITEOT [BL_E>8 & 8w (HLD?

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

- Q&L UWIME LTI BHSTEV 268 SUIT 6T60T M1 emLOLILSTE6TT? LnMMmILD

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

-5 @)6LENEVEILIGITMITEY, LITeVIL 60T TMNSHFCFITS S sWilemy
o (HeUME: &I J&H6T?

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

chilli with stalk/ dilute acid.”

@QmE GCmarallsE omeooTely  SULIL  UHV L6t 60T

QMHEHEHFaD: dblFmFF FTml/Lietl/SmDLLeT OeTHTU/ GmMbSH

L6V &G6TemnLD 2 6oL 3jLdleuLD.

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.

@oer  Uleteory, UFICHFMHemMe0I&HemeT  SWILDMEG  UIQ66MLNE @GHLDLIL

LOITEOOTEU 66T 2618 &Nl & &60MD.  QeulilBlemevulledr  SMEH&HIND  WMHMID

evlflgemss omm, lleflear, Gombs HLVSEHETEND  GI&MEooTL.  HC,

FeOlOWey GEFMLMT HWeumenm CFisHEH6ev, GUIMETM  STI6rofl&Hemer

QeueUGauMI LOMEToTEU] GH(LREEET QLTMUIEVITLD. (emmwimeor LIFlGF T ement

SLOUUTLEH QUTHLEEMET 6TelaUTM 2 (HeUMsHd Geuevor(hlD 6T6oTLIeNS

nleug UFlIGFmEHemeTemL aULGalemLOLILIS6 62(H (PSS LDFLOMGLD.

Experimental controls
LflGFmgements &L GILILTL(H QUITIHL_ &6

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

LmesorelseflLd UflGamgemer SLGUUMLH GQUMTBLSGMET  MI(LN&LD
QFUIW LI6TeU(HLD &85616086M6T Q1&MesoT(h 62(H 2_6MTUIITLEM6V [HL&56VITLD.
What is a control?

SLOUUTL(b QUITTHET 6T60T MIT6V 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
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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.

6168 6 2iWlailwe LflGFmgameruilaid, Q&S0 @mE Frlsere) suil)
Q60T CLMOEHTETGLTGOWETMM 38 l(BLUSHES  allemeTemnel
goUGSHWS  eeTLiend  BlepLIlILg (NSESHWWDMEGD. G, HHS
GSNEH[H ©@)6LeMVEILIETMTEY, GMILILILL HH allemerealld HenL QLIMITLO6Y
Gumiial(heuemsuld mlemLiles Gealeor(hld. @0 (WWEH GMISHL e
Q& IT600T L S|60)LDLIL| & T60T GmBIILDemM ST QLITH6IT
GTOTMEMESLILIRWN. @M@, M Lissfle abhiSss QasmeTemiiuLl L
F M semey SUWIT SmeT GBILWemm SL(HLILML(h QLITIHET. @)&60TTev, ‘S5HHs
aflemeremel’ BTN QUMICATD. ACHFLWSFHE, 6THHGUTH GMIHHHID
@6V @ HEGD  emlitler QUWT  erFHFwemnm  SLGLUML(h
QUIMBET G0, @RI, Uil GFI&5LILILITLO6Y LY a51f16v
MEUSH(MHESLILUMBI UMy Hmer  rHFnenm  SLGLUUTLH QIUITIHET.
JETETMIML 3iF SWITNS DTN, @bHH GHMIEHHL 19607 ellem6TeUTs &Teor
@M UflGamnsemer emWLILNeT (PUeD 2 6Tangl  6aTUensd  ©)S!
BlepLI&EE .

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?”

"IV FeNFE Fmemm CFISHSHTV SWIT 2 (HeUTGLT 6laTLINGF GFTH &S
R UfGFTHemeremul eleleUmm  allQelenllILTT&H6T? eteormy oG flwiy
G&HL_&H6VITLD.

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

LOTeooTIISGET  @6end UHens Sampeurd: Issiflev o etemr  Lmedlsy

eTVILNFeNFE Fmenm GFISHSIL LIMTIE856VITLD.

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

questions:

@QbsF FLWSH, Llereuld Gsmemalsmearfledr epeud G QY Tmwl

Geuevor(hILD:

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

- &, TILIFeNFF FITemm CF[&HS LIledrL], LIM6) G&HLIQUIMS LOTI6I6MNS
LITS&BIT6V, 2/60&h&; HUIIT 6T60T.0) /60O SHEVITLOIT?

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

- (&I SHUINTIT B)6VEDICVUIIT 6T60T.LY 6T63IEUTLY & UGN ILI(H GBS Gl TaT61SI?

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

- LIIT66V GI&ITe0iTL. 62(5 LIiG&I6D eTauibflFensd Frenm CFTLILIGE0T ELOGVLD
L (b)) Q&I SIS S (1PL46)5& QUBSIGNIL (PG UJLOIT?

- 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?
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- @)6OTGlOTITIF LGS 6D Limeme) 61(h)&SI% GIGBTETATYLD. 6T60& CF[&HSHIT6,
Gl L 1QUITE 2_QTaT GUIMIBET HUIIT 6T60TLI60& 2 UGNITS Fon (D) (LPLQUJLD?

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, UmeeTem @@ Lissiley suileny CoFrsi@GLD Ll LomeorelisserflLd
FnMEVTLD. [BITLD 6T60T60T THTLIMTSHEHEVMD 6TeTLensd MLl @& HLN&HG
o FAlWMe: @MMEGL eaarmild, eellFansgs omm  CFIHSHeL 6T
LImedledlphg QUMM SWITT 6T6dTLIeMGU|LD MIUIEVTLD 6TedrMID S Flwir
aflengssnefleagseurd. SWIT GFIGELILLL, LIMemey G&Meorly (hhs |_‘1°555566)U
&HIT60T BLOLPEML_LLI Gm/ILO6M SL_(huUm_(® QUITIHET 6T60T M)
6T(H &SI FHQ & TET6T Geusoor(hLD.

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

QUICUTE, 68 &HGHS eIHImenm SLGLUUTL(H QUTHOTTS @ (HsELD
6TEOTLIEN S LDMT6o0TeU JE6IT FH5EH &85 Geuetor(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.

LS. GMIGEED Fal QLUQUTHETSHET gallileueumney, Limemney L (hLD eam
LFgaflev 6T(h&S18 GsmeTer Geustor(hLD. 6T IGILMHEHLD CFFEHELILILMTEST6V,
@B LIssflev Wil 2 (Heums aumilLILIevemey 6T6TLISI BLOGE 2 MIFILITSHS
Q& HULD.

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.

LOITED0TEU 6T &WILDMS FEH &S LFlCsMESmemiel SmhisEhsHE G medrmild
Flev LTOOBEIGMET (HSGSHS SLOLUUTHSET 2 L) GumOssmeTerT
U &IenI&EHICMTD. @&H60T N6V, SUILDMeT @h LFIGFTEHemeT aulqain
VLG FILLENG 2 (HeUMEHSHE D AaUTHEHEHEG @@H UTUILL] HlemnlL_&@GLD.
Feov  UflbgiemrsslUbGL  WIMHOBEIGET ULl 1 @6y
GILUILUUC (heTemerr.  SBaeTemr  WHev  auflemgFenul SR AluirgserT
Bliyulw Ledreor, LIedTedmeueoeumenmLDmeoorelsseT BIFLILIL oens@&eallsos
GeueooT(hILD.
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i}_léj_[n :')_I_Q'J._[I_JI_JT)'UT

uTsL + (Q';ILI'T

37-40°C

(FL_TE0T uTsy + g;,lu T

> 45°C
. Figure'2: Experirr]entfa/ de:sign fqr the effect of temperature on curd formation
LIL_LD 2: HUSIT 2 (56UTSHSH)6) GleuLILIBleneVUII6TT HTehEHSEGINESTeoT LIFICFTSemeor

The Journey from Milk to Curd

@ = = Efi

Fal 755 uTsw + FUT

4-10°C

Glsumh LTsd

6219 6)6DILOLIL|
Typically, an experimental set up may be as follows:
Q&FMELELELIMEDTIT6L, 62(1H LA G& g6t 60T 360D 6T60T LIS
LNerQsMmH&sLILL LS CUIMEL @) (HE8858a (hLD:
Beaker |Volume |Temperature |[Volume of|Extra Incubation
No. of milk |of milk curd added |Additions* temperature
Temperature Conditions
1. 20 mL 37°C 2 mL _ Warm place
2. 20 mL about 80°C 2 mL _ "
3. 20 mL 37°C 2 mL 3 4°C/ fridge
Chemical Conditions
4. 20 mL 37°C 2 mL _ Warm place
Baking soda,
5. 20 mL 37°C 2 mL lemon juice, “
dilute acid, yeast
6. 20 mL 37°C No curd “ “
7. 20 mL 37°C No curd - “
Physical Conditions
8. 20 mL 37°C 2 mL Stir “
9. 20 mL 37°C 2 mL No stirring “
10. 20 mL 37°C 2mL - “

CC-BY-SA 4.0 license, HBCSE
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fesag |umedl  [umedlesr GFF&HSLILL |CLevd s 3|6
6T6u0T 60T QeuLium) L swilfler|sal ®HL QeuLiLBleme6v
QSITET 6016V Q& meTerene] |QUITIHL_&6T
6ITerTeY *
GleuLILIplenev s aT
1. 20 LAl.60 37° 2 191601 - QeuLILILOmeoT
QFLFI LGN @L S
2. 20 0.6 | g &S TLD 80° 2 191.60 - -
QFGLFILIGN
3. 20 L.60) 37° 2 191.60) - 4
Q&L LIGN QEFLFWLIEN)/
LNl edl6v
Ceu&) plemev s 6T
4. 20 L6051 37° 2 191.601 - QeuLILILDTeoT
QFELEILIGN QL 5H6v
5. 20 LA1.60 37° 2 191601 FemLOUIGY -
QFELEILIGN G&mLrm,
TV Fen &
& &),
B SITeor
9 dleuLD,
FeruL_
6. 20 LA1.60 37° suilry - -
QFEVEILIGN @)6VEm6V
7. 20 LA1.60 37° suilry - -
QIFLFI LGN @)6V606V
Gl BlenevenLnss 6T
8. 20 LA1.60) 37° 2 191.60) FH6VEGHH6V -
QFGLFILIGN
9. 20 L.60) 37° 2 191601 F6VE5550 -
QIFLFILIGN LM
10. 20 LAl.60 37° 2 141601 - -
QIFLFILIGN

* 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).

*FemLoWley GFMLT, erllFengs Frm, aleflsl S6vevg Flev SIGETH6T
e, GUmeTmeIMen® GMISEHEL(H Fal HLIQUMTIHETHETTES CFIEHEHEITLD.
LN QUITIHL_856068 Q&5Mevor(hILD LOMEtoTeUT&6T (LAWLME) GlEFuuleuTLD. 20 LOl.60
umedme,  Uleteu@ld  oemeyssefley  QUTmLGET  CoFrssliLb e
UflbaemIsslILGSMS: Fenlowey GEFMLT (04 SIID), eTIdEFanss
FIT M1/ ALV SH ST GHMMIHS i LAleuLD (1 A6, FFENVL (3-4 &HIB-6ITEHET).
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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.

Gl QUQuUMmener CaFrliuGermey ST o meaunss  audlwenmuiley
STHEHCNGID  @QMHERMST  6leTLems  BILOMEfleHEs,  6TsH S
Fgsrsmemeru]d 660t spedotmIld Lommid &LQIUILT( LissTsCemmHhI0D
UL GUUMTLLUS SeUSIWLDMTESLD.

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

LOmeooTel ] QFWMSTem6T (HSSL LIGssW0) BIFLILWL LI OmesoredfaserflL LD
SMELIMS FnMEVITLD.

Task 1: Two Games

Q&FW6L 1: @T6etoT(h L _L_MhIG6T

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. LMWLD SJEUMBISET : 6(H FH600T600TTI) & H&HQ6V 6(H Slel LITeLDd 6(h 6]
WL eh&SIE Q&meTemalld. HHML Geuans: FMUls&EaD. @)reor(h
FlraumIGemeTuD CoumILI(NESID el 86068 &600TL_MILIGLD.

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

2. BrauGensL1 LITLIL : $8&L1960 (b Slafl LMD e® el UG eTh\S S8
Q& maTeTaYLD. ShIGeTler 9Ll &l lg allFedlermey spelGleUmh SierflemnwiuLbd
uglilediLeyd. WNetteory,  HC QsMOHSSLULLL ComeTalle:6eheHE,
LISleverfl&sa)LDh:

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

. GTeUeUTM) Lgellulgl - 6260T MIGLIMEV/FLOSETLOME 9|6VEVG
Q&HMHHQEHTHHTE LNfHssT?

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

- @m5 Hreu UrlLer Qeuefl LGH WL LITNWSIT {6VEVS MLOUIS T 6V
G\ J600TL_G5IT?

Preparing further for the task

QWM& G SWTITESHD

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

) @QBs @Qu L LBsfley, sSulempwd UmemeLU]ID  eTeUeUT M)

GoumILI(h 55 60T T&H6T?

b) Have you seen the process of making curd at home? What are the steps involved?
) il 196y, sWIT 2 Ml emeusESLD aUdl(Lpenmenl FeUeflsH HES FEH6TT?
6TeOTQl6oT60T60T LILG. 86T LiledTmmLUILI(HILD?
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Task 2: Will it form curd?
QFWeL 2: sWIT 2_HeumSLom?

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 substance or the effects of any
other processes on curd formation, you may do so.

QeuliuBlemey, GMSEHEGH Tl HLQUTBLSET WLoHmId SWT 2 6Hmsev
aflpenm, WHUWAIMMD SHVSHGSH 6raleUmTm LUTHEGD  6TerTLens
grnellss @M UFlCFmsemearaml  allqalemnssan.  C&mH&ssLUILL L
aNleUIMmIG6T LDMHMILD 3606 D eMLDGSLILIL L (8[5|j§56m5u_|£0 IIL_L_6U6M600T 1 )6V
GNMSESIE QSMeTeTald. @&HT QUTIHL&HemeT jevevdl LM auldlnemmuilermev

suilr 2 (HEUMEH6USH 6V o 6iTerr BTG & HIF60)6T gevorL_mlwl
N BLOLI 6T TEHQ 6T MMV QIFULIS! LIMTE&HEVTLD.
Table 1 : Experimental setup
3L Lauemeoor 1: LIFIGFTHem6eT jemLnLIL]
Beaker |Volume of Milk |Temperature [Volume of curd|Extra Incubation
No. of milk added Additions temperature
LF& &1y [ Limedleor LImedleor (SJLJJ:_%B'BS::I'JUI'_I_ CaGHs |SiemL6)
6T600T | QI SITEITEITEITEY G\G)_quﬂ | 8%1I_®IJ QG).IIJU@
6006V O\&ITETEITEme)Y QIJITQ'DI_EB 60)6V
eIT*

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) GLOMULGET/LISH&HTEHM6T QeUSIQeUSILILITET (H @)L&FH6V meUSH LD, (H
el GBEISHNG M LD, 20 EDICEID 6D, GLomiisertle
LOTMHMMBIGET gSIN FMHLIL (HETETSHT 6T60TLIENSE GMIEE6)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 VLSl QEHMESTGHEH6V, GUITETM  LOMMMKIHE6T
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HEO0TICJHGETETDITE, & BIHLPHS ChHISHMS GMISHLe|D. FTaug),
sUWIT CFI5HS! eTeuauene] CHISHME LU LDMHDS6S 866l 5ET85H6?

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

3) QBTLIbBE QUTHfleerfler LG LDMTMISHTMST 6T60rmI 2 MHMIGHTHSHELD.
&MY WMHMID A6VE S60TemLD LDMMMMHEIGHENET 69NN SHTem6T Q&smeoor(h
& 60018560011 85861 LD.

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

4) Fa(HG6VIMTSE, GUTEFENET, HIMLD, B{6V6VF NLNSETEMLN (texture) GLIMEOTMEUM M6V
o 66T LOMMMMEISEN6T LIFlaiL_a|LD.

Table 2: Observation table

IIL_L_6U6m600T 2: 2 MMIGHITEHGEH6V 3|L_L_6)60)600T

Sr. No. | Condition After how many hours do you|What kind of changes
. p ,
6TeuoT | BlemevemLD see any change? do.you see? o
fﬁmm LDl 1CBISDDOG |eTeuellg LOMDHOMBISET
JGCHT R LDTMMSMNS |2
5SS ?

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.

'BlEMEVENLY’ 6T60TM AUIflenFemUI QILIMHSS GU6MT, LOM6ooTelT (D& SH6T CFMH &5
LLGaum BlemevemndseT GMISSILT LS eurd. (hHSI&S ST LTS, 10°
QEFLFIWIEN, 37° QIFLFILIG WMHMID 60° CIFLFIWL6V-WI6L LImedledr Blemevemin,
vevg SWIT  CHFISSLILNETL &HevSSLLLL /GVGELILLTES  &H6V60e6Y,
@UIT6OTMEDI6L.

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.

2 MMICHTHRIL METHMSUD LT &g Qe Lm@, eu@LiLiley
lmenm LUSTHS Q&MeTEHLOLILG LOmeoorelJaefllD Samed. @)860T eLneuLd,
CEMBHGSHLILLL  SMETEHS  HEMeVEnNGMETUID  SeM6Tal(Bld  SIMIHS
QEBMETATEVTLD. @eMEHEF QFUIHIL, SHHLOLIVeNEUI THIS] L L 6lemetoTemi
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60T M 2T FIUIT UEmTWIEVITLD.

Let's discuss

FHEV[HSIE0 W ITL6VITLD

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

1. BRIGET GFMHHES mlemevenlngerfley, LisasTserfley ereuails LOmmHMmIgGem6T
FH6U601 1 SHTF6T?

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

2. BasG6aT GFMHES 6hs Blenevemnwlsy sWlF Geusmsnms: 2 (HeUTHRILIS!?
6T& SN 06T GHISHI60 18! BlHDHSSI?

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 CFrsHaeLILLTS UMy WMMHMLD 6TeMGULD S600TICTEETT? LOMMITLO6
@) (HEELD 6T60T M FH((HH RV TGHETIT? 6J60T?

4. Which conditions favoured curd formation?

4. 5T 2_(BEUTEUSME 6THS BI60VENLNEET &EHHH ST @)(HHSE60T?

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. AMIseme SUIT GF 88 GeUetoTLLL|6TENS! 6T60T 6T60T M 6T600TEIR T M TSH6T? @)H S
FMzeme sSswWleny GCoFIH&ETLL UM SWIFme: 2 emmujld 6Ty
Blem6oTE R T H6ITIT?

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

6. 6TIHSLI LITHeUSH 6V, U CeUssLMs: 2 _(HeUTELD 6T60T M S([HEIHNITE6T?
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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 CalQmbs QUMIHLEEMET LML 6T CFISHIS6T? ©)5&60T
epeuld SWIT 2 emm&6960T GoussLd eNleTHSHHT VS (HEMNMIHEHET? 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. eVNFMEFF FMTM VS AULNVSHHETEN HNMBHS ALV HIGE6T
Q& mevoTL LI585 086m6rT 9 MHMIGHTEGMHIGET. @e6ummlev sl
o (HEUTHRLGTETSIT? [HEIG6T &:600TLem S alleauiflgaa]Lb.

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

9 T HHETHET Flov CFIGHLILLL LIGHT SHelallsSHIsarT? @bl
LlGamgemeT 6N (hES! 6TedTeor MBS T6IT?

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

10. &605&HH06TTev, SWIT 2 mMEUFIVL HTEHSHID 2 GTaTHT 6T60TLIENS [HRIGHET
316V6VG CaUBGMEILD LDMEooTEUT GH(DEEHET S TTUIBHSTISHETT? QLD 6T60TMIT6V,
6TUAIT M IS LUTHESHSI?

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

1. @bsL LUflGFmgemeruiley, Limemev SWIFme LmmmMIGermD. Sullemy L6V
LOMMM (LY WLDIT? SITJ600T RI&HE06T Fn M6 LD?

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

s0?

PiigeT 2 MmICHTHEHWIMmN GMSSHE SHeubhaearumhl  Gumg,

(PEH W (P65 EBL60T LlstelmeusoTLIMM Gml& I CUE Gauesor(hLD:

1. @bsLl urL UL fleNedr eLpeuld BISET 6T6nd 6T6eMS 6T6VEVITLD SMHMTHEGETT
36N 360G 6TELEVITLD LIMM) 626UQ6UM(H G LD LIL 19 W69 Ceusor(hLD.

2. Fal (OHLIQUMBET Vevd SUIT CFIGHETNN, ([ Lissslev LMy L (HLb
EUST BHSS! 6J60T?

3. 2 mmi GrmeHwemenm LIS eIGHID CUME, e LiG8600 DM MITEOT MIL_60T
RUILIL (D) UMTSSTE6T 6V6VEUT? 6T&H60TTEL @\ LILILY. QFUISTH6T?

Response of students from different backgrounds:

Qeu6UGeum LIl evoreorennileml Q&5TedoTL LOmevoTel (78 61fl6dr LIS 6V & 6T

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 LGP &6l UFGHGID  meoTTeUTSHEBLeT  LILIHWL  CUms!,

QeuliULDmeeT  UGH&efll  auFls@Gn  Wmeoreuiser  sull  Geusslons

9 MMEUMSE S5TeooTLIMTIE6T. GLOSYLD, LOMeooTaUJ&H6T 6T(h&& eU(HLD LImedlesr

QUEMS QIUITMISSID, U 2_(HeUTeUG! LDMMEVTLD (GTUIEFSTS LMV, STuldF&w

LImeV, Lmely (wemmuiley LSLULMSSLILIL L LMev. @&H6ev 61&l ererflgnss

PS5 GCLOMT, 3605 LOMeoTaU 6T 6T(h& ! QUT6VTLD). eJEUSFTUILD/GTEVHEML

QUBTITEB56V/LIM6VL  Listotemenor  GUImedTm  Lieoofl&erfley  Lflsuwlld  Qasmesor

LOITEOOTEUT ST, (LNEOTEoTBT FloV H&HEULEHEMET MIBEFH([HEBEEVIMTD. aUGLILI6

leumenm LISIHS G&meoor(h), @LILKGETsmemieL Hlemnl 68 (L6 serfledr

G LI LWI6L &H60HSIeNTUITL 3D BIGHET.

Possible extensions

QG ITLIFFIWIMeT &HMMmeV eumUILIL|S6T

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

understand the effect of the following on curd formation:

LOMEOOTEUTSHERSGD WP AUTHEHHGD W TeUN6TETEISH6TMTY,  HELD

QamhssUULMBeter  LeTefleefleormev Wiy o meum@d  aublwpenmuilev

goU(ILD BTG MHIG60)6T Liflb &I Q 8smerer GLOAILD/ T (h &6V

LIl G&F T8 6076086061 [HL_SE56VITLD.

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

« LJLGAIMI QUEMGUIITEOT LIMeV (67.8., LGN, 6Temnln mh), Qabmml <),
20, GH)

* processing of milk (e.g., pasteurized, fresh, boiled milk)
cUmemevll USLIUMSSIUS (61.8., LTl wemmuiley UsILUMESSILLL
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LIT6V, SIMULGFFTS LIM6V, SITUIEFIU LIMeV)

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

- 955 36re) FIE8600 (QUBLOLIMTEYILD LISLIQUITIHETTS
o LGWTHSGSILUMBLWD), 2 L6VHV 2 L1 GUMHLEET (health supplements),
GUIMeTM FoL_(H LIGILITIHETER6IT.

Suggested readings

GLOSILD UTHES s

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. 6LIMTHL) & JLilev LImasLg rfluarm (Lactic Acid Bacteria):

http://www.encyclopedia.com/science/encyclopediasalmanac-transcripts-and-
maps/lactic-acid-bacteria
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