Vigyan Pratibha Learning Unit The Journey from Milk to Curd

LU 8.3 The Journey from Milk to Curd
U J B U YA

Overview

Sleldl

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.

feneg =T guruRgT <81 TR BRUATH! Uishdl SV HUaTd Herq HRuATATS! AT G- Tchral Aol
Py 3TE. T eI WU HHIIDH! dosdl BIUATATS! [dernedi=l ygd Fasul, & a1 $eliag fufer
3fre. foreneil a1 geiiean AT, U RV (experimental controls), T3 (variables) A Hag<d 30T
e WUl e faward fréterora Hewa T gdias.

Minimum time required:

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.

HAATS! SRTUIRT fhA™ d:

Pl 1 BRUITATST ST Pl 2 =T TARIAIST 30 B SRS, Pell 2 AIST ARV UTe -] I
SRS; I T 30 o 40 FAfEFR 5 fAfe FRIer SR01 aMazgd 3. 3Med SMITERIER AT Pelies]

FoaTd $Hos! R BT Geudd FRISTUTHTS! YRAT 98 Hoses . THaR o= faazhl a1 el el BrRuATdre]
30-45 A ST,

Type of Learning Unit: Laboratory
ETIA ISHIAT YBIR : YIRS HRUATH] Pl

Unit-specific objectives
ey g k-l sfee

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

S TR ufhdare! fafne aRTR srasae o1, & TS BT

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

TSB! FAUYRIST U SR IHd QU A1 YA JHed TAd & TS 8 AT AlhAd Geroigrdt
AT BT ATG2ATH A, & FHSA H0l
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¢ To understand that alkaline conditions do not favour curd formation and that this fact is widely
used in milk preservation

o GBI AUATATS! DAY e T, MO 84 T2 Y Hh-11q16! AISAT JHIUNER IRy S, &
5eITd gy

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

o TN BT HRIET I gell, FANTA [ frshy fasrdd w o = Arasyd ST, & o
Rl

e To develop observation and recording skills

o Y6107 Biarcd ST AT BRI Biared fahRId B

Links to curriculum
RATAHATRN g

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.

NCERT 311 8 <l =1 UISIYipId, a1 faazil S8t qaR SIvATdIS! Araedl feazil BiHe g™l oTs gel
AU JMTazd® 3T, 3T S 3112, ATYS SIS, & T FCH qel qIR BIvared] HihIATs! Hes
ATIH; SABUIRIRET Hlel Hifad Ufshar; MfT drel 98w Suad 9+ / 3@ucre ffioeary a1
gfrdd Tch B3 aTeadTd, He HRard fdhar FTE Jgdrd, g A awa.

Introduction

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

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

LASICEI

T Bl ) T2 AT Uifdes 3ig H1? JHAUS! BIEl ST S8l g99vIrl YT Hadl 3 | T8
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IR BHRATT GUML TEH! [aRST0] T oATSY T81 B [HAD S, Irel Jral el fIeR Bt 31 6172
fosaran v et <fier Ufshan 819, 2rebdl 172 Jrel hatiad g8 TRIches Ulfees 3. Aeres g8 AT &8l
T BR b ATTTAT B SATD] T$03 ? 8 WRIE 81 7 ol o gred] fSH1oft B4 arge il ?

T Y "ehTd, ool URFRIAT GUTIRIT 81 B < 307 AT Ufeh=N BIVDIUC dac3 Jadeses
3Ted, & Jrel JWITAUIR JMTET. eI HehIT AT, T81 TAR BIVIRIATS! BIUTHIUT 16l S AredT

ST, TRE HHI dobd GETd Selld Uik B4 Bl A, & Jralal GHuS.

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

& Fell & BRI Riere arid 99 W dwd oelles.

The process of curd making
o2 gAfauard uftean

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.

BT gAML, B U ST UThaT 31T SMI1O1 STl 3 HITHE [T 91iR hesT STl JAMYeATST ARl 318 B,
B TS Bral yataRefia g wWifas aRIRUT azgd srdrd. Fel R fee a1 ufhdea
RO B1S; Arehdl. I Uishad, SHIVITAR 30T SUHIFITAT ATISITAR STl AR JebR/=d Ira fohferd
IC& IR, ANl TBl AT UfhIdl PIel IMasdd dRIeY 3Med. IT eI Tchmed, foendi g8
AT UfthaT e UTedId AT 2T IT0TITST HIvTT S1dT ATa3T D 3MMed, a0d UihIadel a7 I B
Repfadre, A 2N PIedId. & AT UCh, PlodoiYdd Arofered M1 FRIFRT BosedT TIR=aT AL I

TR fIaR BRITAT AGd B,

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.

SE! 3N A5l G, © Q! [QEIIS] Ug 3105 MMM Jersiiarean hife BId e a8 TS B
feremeataT \HoT, we<dTe ofTe. e FRieviaw (a9 3mE)) Ufges S8 31T 10T SO AHe5e) Y 3Mle, ©
feremeg =T AT 3ires U1, 3 e, Rierdhadios g8 JMfor S81 JIERIST TAeiel 8 STV STEq 2T
JTFOT T freariHed BIvIdT B 1T, A1 NGRS faeneai= d4ed &% Tdhdrd.
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A look at the basics
Td MR T Toi

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

3fieeses GraST=g yare, Ia1. A1, S&1 301 A1ST (cheese) WRATT ARTRIYY GTYR ey ST SMTIOT < ATy
g R STraTof e 3RE iRk arafedre.

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

T IR, Sfacd AT Sav{es (Sfacs AR da<iRan) fhvas T Id, o gurile dacior
QAR Bfded AT BIA. U &1 Icdla IR HRUYMTS!, ATSAT JHTON “FIRSTr fohar e
hoaR (B UL GEASH IS AR ) FAdwes ST, § ARSI ofacd 2imes STarufen Hid Fu[ Bri
P,

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

"lacd 31 SiaTY] (cfacd SIS JaciRan)’ g Siarvedl e A4 32, BacldNad, Bacidiad,
FEGIHT AR ST ‘Bfacd A STy =d UhTR 3Ted.
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.

TRARE! IeTe SANGE-UT (TAfo5/[e Hlesor!) TG gaci! SIld, S GeAsidig fhue

RO GUTHE ATSH 03 D ST ETIRGA TR TAR HRUIRIATST SaTojeal FIdrd ! TR .

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

U] 31T+ RIB TR U T F52re il fdhar 'Sl BIdId. 3131 bR TIR HToher IcdTa
39T T < 3iqdeses ‘S8 . WRT, ‘S1" Bl e UL AT JHTON T8 bl TqTeh fHfosedrar
ST Sffdor T geTel fiesdl, maTd i aroRedrd.

In the western countries, the word ‘yogurt’ is used for ‘curd’.
T ST, SEITNTS! NS &1 Al aruRe ! S,

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).
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Y GihoU (o) fhal gy RSO’ (HSfo) g 2 guredn fhar gurdles i aoumrea
PIUITE] FAR[ATATS] ATARAT ATOT AU Y A3 U ARTUITATS! dTIRes SITTd. AT FEgAT
TCHTHEY, GUTA A NI fhvae bey B o Sedra- e 371for of {1901 S8 #UH Wi, IS g8l
SO &Y AT ATIROTR SATET.

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.

505 S8 S¥dles Og T ST O Gesrsiiaiear deiiges a9d. AT, Bl Udb ST A1foT Srf+rifara wforan
3 QT ATGUT=IT e es Tg Acl. SieT IVl GETHE] ATSAT JHIUIT S8l [Rjesdl] ] oo

31T ST AT aTaTdl, 31 TR @Td, T, (pH) HHT @TdT AT 3 AU SR SIaTofE! are
B I, AT 9T W=t e o 3.

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

SR AU GUTHE Shfarcds 3115 STaruje Al -1 el AT Seied [UTIR HRUGTT YA $hedl, IR TR
BIVR g fdhdT 37ef-31Y 3eRAcls Q8 & 'STHesel’ T81 A9 e, TR d g8 RIoIey” 31 2Ahes.

Materials required

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

FATS ST W

TehT dasdiRar: 200 el Aot g9, 20 ). S81 (X 9fd0res), QITSTH qrIBEMT (dfdhT AisT, Wl
i), faaran 39, faRe 3 (BRIQIaa RS e fdhar iRIfeH v, 94 dIRe, Tgur, &I gis!,
BIIUS!, ATTHTY, 9 TR (G99 g% Tt faoren 2nret, b (w3hia®)

Tasks

il

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

IS Hei e S BB Wb Med. AGR [Tened =1 Yaga Saar s M1 A1 7 HAre! (Pl 2)
TIR A I35, Qlvel WNTS! JaTol 5 NS SR 3z

Preparing for Task 1

it 1 ATSH AR

The first game is called Racing the Knowns. Take a drop each of milk and curd on a glass slide,
and ask the students to find ways in which the two can be identified. Anything opened in the
lab should not be tasted by anyone, no matter how edible it is. This task can be given on a
glass slide, or on any other smooth surface.
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T Wt YRS 2-id Ul Agch. Yl HIaugiar g8 A0 T81 ATaT YD T A9 AT
JIARTIR OHA fqemea =T 7 TIe! SNEWuIr AR LIS T, &1 Fdll Bravgiar [hal gax HIorre!
I ISHNIER BT U b, DIVRIE! WOARTT I TANRIST STSAH! a3l T IR 79 S
hI.

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.

et STR NI Tl Id ea, Riegss faenafar sraug! vt IRE oM Re! $81 8
ucref B qredrd e FRIE0 BT, 3 Faq ABI. Ybl SxTdidh dodd Ad el iR AR, Il Alg
B, SIe! YT qrEvarEr G IR 3.

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.

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

3Tl T1: G (STdlars) AU 81 (Sordibe) TaRGUITT FIRITET Ve AR R

SAI] WDTAT UIRTIAN] UM, B W G8 AT 81 AN BRP ANSQUATATS! SWIed IR STl bl
FTIYSIR YD SardT Uk o9 &1, fqeneai=n sirearciaasar die™ siel 99 gsarer fe3id 5 deT
TR AT AT

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.

TR et faemeaian SEMe (U M1 S8 AMHe) R HRUAT SR AN HIB I T &I, J faara
BT, AT FHT I a1, TaH0T e Tarstiauun Iieiies e 31| 3T,

Task 1: Two Games
Hell 1: T WD

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.

URfIAHE] 20 : g8 3T S8 ATeT Yebeh A braygiar diTdiTes SaT 301 bradg! fhferd KR! &,
S 3101 S8 IFATH S BRD JATGUITd | 2T,
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2. Smudge It: Place a drop of each liquid on glass. Smudge each drop with your forefinger
and answer the following questions:

JHRTIAN]: GI6] UGIHTd Uheh A9 HraUgiar odl. JHel TSIl dici Sl Uared draugiar
TRl JATOT YSTes Tt SN &l

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

o Sl UGTe] Bl TR — UHAAT/ FHO Javes (T [oadiae] fagRes ?

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

o TgTef AN TN, qeTef TR HS AT TR Bl HeJH[ Uh 3MMes ?

Preparing further for the task

HAATST SMUTET TIRT BT

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

1 g 30T <81 ATATATs BRP BT ST ST?

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

! BRI S8 AT UTfEes 3178 172 T hIUTeh 0T U1 STAIT ?

Preparing for Task 2
it 2 [t TARY

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

B = Gl 3R, faemeaf=t 39 g1 gvar Uil Sadx BIVIRITST BIThITT d1d] ATa3adh SR,
T A9 T HYTIRITST Ut TARTRI AT BRI o8, fosarar v fohar wroam=n st IRy uered
B! g UfshAaR BT IR BRI, sodiss faenedl uredis.

Discussion for preparing students for the task

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

<81 gugre] UihAaTead fqenedi=n S A e, J FHSA Huardardl "Sel $ TR Bl ?" 81 e
fIema= fR1eTeh Tegg=T TchIar] Foard Ba JDhTd.

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

freneateed MUY "BIEe TUMLY S8 e 3 SR AS 3Tdhd.
[

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

TR 31eres StfriRed U2 fa=s Frdhdrd, S geredl TRl Hefed Jred:

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

-5 FrA@uTRdt GUT ATIHT B 31ATd ?

- Can you add curd to boiling milk?

- ShoT UMY eI <& fHesres Br?

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

- o€ U] AISH S81 Ao edT CATIRE G281 TR 8l 31 Jale] dTed BI?

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?”

TRl Gales BT F30 31 3ehel Dl “Jrel QU qel fkiaes T8l MTfOT I YebT faaaTder ST hies Sacs,
TR B BIge? SR °g g S5, IR I ITAT S8l UM B1?2" 3N "FHOT JHeaTdhs [aRSTu FuH

B! 9, IR Rl aul aIJUgRITS! gUTd By fgesres 2"

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

FCT] YT [aernedie SR “amel fosarar 4/ fora/ faREl / v a1 ey 31y 31y 21l

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

IR, faemeaiar a=am RN SR HRUARITS! WdIed & ST 3ldhd. A=l e
A6 TTC TG o SITeTTeod] Hehidl ST Gl SocHT JI9dT=rEn IR, a9 fosamen ¥4, f@ iR, five

BIIGIF N 3ITFe3, WIUATEl |rel (b drer) scare] gumed fdoedray  I0NRT iR UTg 2.
TN AT BRATT, TINS5 b3l SRardld, 2 SU[ Ul 81 Fg<ard! q19 379
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Experimental controls

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

faemeaien "grfie FrRiEe! < 3w B SUIRTS! eies Jeiar ol bhojl ST, 2.

What is a control?
BPEEEASUN IR

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.

DIV dLATTh TANT B g BRI He<ard T2 I, TREY (AT &I, ATed g2l gieed gRomd
TS JAUTATT 30T AR EWeT Hol T UM &g AT A6l GhRIAS =D Forel AYof
BIETY HIS U, AT FIeild, ATSAT JHTU G861 (RIS [ARST0T) 31eses Agura & AhRIHD [FRIHD T8, S
'Jufera’ gRome SRIfIT. ATAVHIO, BIvE! BT T950! Hisvll ol FhRIHEG R0, Iy
TYUTAT G 37TE YU T8I AT8! & ThRIHAD (1177 3ATe, PR I T8I TUR ATel. T & adler Rig 8l
DI, Paw TRIEUTGsd TN fufera gRomT fHesal.

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?”

Brer foame arbdra &1, "o JreTel foarn 79 fh@ear 381 TUR 8, § JUrd 3Ris ) gl
TR AT RIS 2"

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

faremeli ST 3% Freara: TaT IgUETHE) g8 U [Td foaren 79 e uig.

In such a situation, the teacher should probe further using the following questions:
33 aRfRU I, Riardii géie w= foames sifdre wifacht oaa! aifgor:

- So, if I add lemon juice to milk and | see milk turning clumpy, can | call it curd?
- SV H ST (39121 ¥ a8 63T STV 73T G Jood] SiTe3 o] [ o], IR ITeH] Gl F8 VI ISch bl 7

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

- 8 g8l 3118 Bl T8, Ireft @il &3 BT A3 ?

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

- Bqed bl FYYTAT G ST0T 3T ¥¥7 & DIUIle] [5pd BIavarird! R Sired 717
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- 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?
- STUTE] YepT TYUTATT G B T GETHEY el BIVrdT Uarel 1A Ihdl, S gHd! @Il 8lges &1 Jowmdl

giTcrer 81 3118 fabar 181 ?

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.

Irdes! faeneil "8l fRTe aredl” 31 T8 U] B et | ABA bl ST AgUTAHeY S8l Rieses 3ATe
< U ATUATES] B JUTETT 318, T fosaren I3 AT g8 AT TET TAR FATes bl T8l & AT S
Hed BRI, SB1 AT Y 3ol AgUTa B AUy AHRIHD (D 3Te.

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

37T, farermeaf<l faeR BRul He<ard 3118 b YT THRIHD [ BI 31 Al ?

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.

SR, BRI Y 3e5e) AguT, T ok BIVITe! yared Tehl. TSl MUITS] WA JUe3 Bl AT SUTAT
HHIE! GBI qIUIR 81, BRI AT Blelal Gl ATal.

We suggest allowing the students to choose their own variations in the experiment, including
appropriate controls. This will enable them to make their own experimental design or plan. A few
suggested variations are mentioned in the table 1. Teachers may fill in the first row and encourage
the students to fill in the rest.

TRINTIA §S03 BRI, 3MTel ARy fFi=re Masrdiedies deft faeneatar emd). =l o waaw=ar g3
AR fhdT YISTHT TIR B Adbeiles. Tl T1 7Y B 403 DI 3 AT & Gardod 3. Riered gfeed

MBI AR T_T INov ! Hfgelt YRograATe! faemeatr meanfad & 3hdrd.

Typically, an experimental set up may be as follows:

HHTIYO, AT HRE] JE TS IHT0T 377 3Tehel:
B Y + T8 TRH Y + T8l de g + T8 e gY
Warm Milk + Curd Warm Milk + Curd Cold Milk + Curd Milk Only

Figure T2: Experimental design for the effect of temperature on curd formation

31l T2:  G81 [ATHdIaY araar=TeeT THIarIa] Frifid e
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Volume of
Beaker| Volume of curd added
No. milk Temperature o .
_ of milk AraG oy Extra additions Incubation temperature
i g FCIEKIREIE| IS SR are] SO <TTATT
D | AThIRHAT
ST dTIHTATA] 3T (Temperature Conditions)
20 mL 3700 2 mL Warm place
1. 7°
20 fHest. 2 fHrest. - SEER S
20 mL about 80°C 2 mL
2. . ‘o
20 fcst. | digToroed. | 2 fAeh. -
5 20 mL Syec 2mL 4°C/ fridge
' 20 fHest. 2 fHrest. - ISt
NATA® 3T (Chemical Conditions)
20 mL 2 mL Warm place
4. 7°
20 AT, 37°C 2 Fest. - SEEESSIU
Any one of: Baking
soda, lemon juice,
20 mL > mL glllute aC|d_, yeast
> 20 fyeiY. 37°C 2 frey, [T ST, fosaman <,
foR 3%, IR -
JiP! HIoTAR! Yh
20 mL
6. 00 fires) 37°C No curd “ “
20 mL
7. 00 el 37°C No curd - “
Hifcre 31T (Physical Conditions)
20 mL 2 mL Stir
8. 37°C “
20 L. 2 fst. forsror sae s
20 mL 2 mL No stirring
. 7° “
9 20 fHest. 37°C 2 fHrest. forsror Ta® e TR
20 mL 2 mL
10. 7° - “
0 20 fAest. 37°C 2 .

Table T1: Experimental Design for Task 2 <ail T1: gv_CﬁZ 1St garTEl 7
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Vigyan Pratibha Learning Unit The Journey from Milk to Curd

* 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).

* [Qerme (AT 5T BRIIE S ¥ o i WieT, [3arar 79, f@+7R fabar dRed B8l q7vr fdbhar gav
BIVIATET UGTel a9 UIg ABdrd. 20 Al gernd], Yeies FHTd o yarel e radrd: didbT \reT (0.4
37.), [e3are %1 / faves 3irves (1181, e (3-4 3101).

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

gV ysre A@edrye g8l gvaredT Hishdea] YR SIS fdbar i8], & uisvaraie] |d dagurAid!

[ FPTAE G311 BRI, TR 3TE.

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

g2, (e =T 1= peflgfRTard dar 1 7€ Hied] [3eTIeT Il

Task 2: Will it form curd?

it 2: TT TAR TS DI

Now, desigh an experiment to determine how temperature, chemicals, and stirring might affect
the process of curd formation. Note the details in Table 1, and the time when these were set up. 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.

=B T UfhAqR 99T, NI, ST {42707 Saes0) ai=r wdr aRum gidl, & AHSTogRITST SiTdn
TR ARGV BT, FANTE! AU BedTar dadl 1 9ed | qU3iles 3Nl I TG BRI, Sal JugraT
TsheR UG BV T T, YT fhdT Hishai=n gRATT 811, B JFel UG UTg 3hdl.

Beaker | Volume of Milk | Temperature | Volume of curd | Extra additions Incubation
No. of milk added temperature
Engla ST 3THRHT gHTd dTYHTA BREISIR] qelld yﬁﬁqﬂqﬂ‘[g\f SIIUT JTUHT

ERIcg SITPIRAT

Table 1: Experimental setup kil 1: e avft

CC-BY-SA 4.0 license, HBCSE. April 2023
12



Vigyan Pratibha Learning Unit The Journey from Milk to Curd

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

o R/ ISR fSHTol Sar nfor Fsond e e 981 arfiadd ST Hifds 98w
“T1eTOT .
e As soon as you observe any change in the milk samples, like thickening or clump formation,

record the time, i.e., how many hours after adding curd did you see the change? These
observations can be recorded in Table 2.

o YT WA BIVTE! 9803 [T eI, ST 801 ST 810l fhdl Jawdl TIR 8, <l 9 Alaq
g1, 391, S8 AT aR fehdl i JraTol AU ga e fades? seamal. §1 fARIero dal 2 9 Hiadr.

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

o (U= RIS 98 UTBvINTS! i fRRIRT0T ovd X1, FHrerorih i fhar srasRigon Jid
ST 9SS hidR 3] SUITATS! foseH ST 9TuR hl.

¢ Also, record any additional changes like change in smell, colour, or texture.
o T /AT, T ThdT Ty IR AR T 95 AT AT Al Sdl.

Sr. No.| Condition After how many hours do you | What kind of changes do you
®. Rt see any change? see?
JrRT fabchl TIOR8 fade?|  JFeTal BV 98 fades?

Table 2: Observation table dIT 2: 73?78%77 dadr

For ‘Conditions’, student groups may write the various conditions they tested, e.g., milk at 10°C,
37°C, 60°C, etc., or mixture stirred/not stirred after addition of curd, and so on.

‘R | IeraTd fqenegid e i aravlt doen draTedT RdEd fog bk, Ia1. gard
ATHTT 10° 9., 37° ¥, 60° . gearal fdhar <81 @ earicR M8 Saees / Sdees e gedral.

When all observations have been recorded, allow the student groups to share their observations

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

|qd fRev=ar qidl dearar faemedi=ar Tei ikl FRIge JaiqdR AerST Fil. s, Tdd
faemeiaT |d Ry dosedr araviiaes ATl s . ArTe!, RIed hodar Udh AHEd driledle
BTG DN,

Let’s discuss

IS Il B T

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

o JRE1 T Poyedn IR SUTaTd BIVDIU Tae TeTdel Hwres?

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

o JrE1 A Fosedn v TR T8 Badh aves? ot ardia?

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

o ST GUTHE T& AT es T T FASTOMT BTeT 9803 TG B2 J 3101 T RTETS D12 3R JrTAT Bl
qred?

* Which conditions favoured curd formation?

o TE! TIR BIUTATS! DIVIH YRR 3]s SRe1?

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

o YT ATSAT YHTUNTT ST T fiRFeses SI? GUTd 2ATS¥ S8 7 Aedawls 81 TUR 81 3 H1?

CC-BY-SA 4.0 license, HBCSE. April 2023
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¢ In which season, do you think, will curd formation happen the fastest?

o TR HA, DIVAT AR S81 Gl FIBR TR BI5H?

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

o IR SRITIRE Bl TeTef GUTd A es? e I1 s I dre il &l HaTdel? 3/ Bl HS03?

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

o fosaman 39 fbar faves airees @ es e ==gqur=iia fARI1eT01 1. T S8 TR $Tes BI? AU T

S foges T 9o &R,

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

o T T 964 ART (Baker's yeast) @ 8l Q1 AgUrATd Jw! FRIET $Ho5 B1? AT AN
T BT ST BISTH?

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

o %101 Ga@IT SE v UishUaR TR Il BT, 8 AT TS fdhal g1 TS TURIeS B2

YT AT, AT DI YR STAT?
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¢ In this experiment, we turned milk into curd. Can you turn curd into milk? Why or why not?

o T JANC, AT GUT WATIR ST Db JBTAT GalTd W@UIaR G BRIl U B1? B fhel BT ATEN?

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

FRIeTuTiaTa = ATy SR Riereh 1 G frehuiaRIaR Yeies Je HieTdd ol U 3iTe:

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

I T AT Hel g fqenegi= Rracsear 2 daedn el Ira] 0T, IR T3,

Why did we take a beaker with milk only, without any curd or additive?

31907 81 fhart pIordTe! uated 7 fBRyesdT, IuraTd dhae g8 Bl Hdes?

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

Tt Ftero) ffear=n, Tt SIorcme! SgurEmdl o1 Sa” UETel TguEnRil el 311 612 612

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.

IRTITGT UG 3TKTe5 (et iesiTe: S YQITed 3Mod S TSI o5 Jo+1d, Gl g uaTdl Uik
SABR BId. I8! AR BI0AT! HshT [Temegi=il ATy gared] YRR (i uad gige a9 drol
T, IhDdrer g, TIERISSS S8 $UIal) facid 3. Sf faenel 21l / graegaviry IR aarizi
R 3Rcies, T ITaTed Hrel WSl ATE I 319 AT AT o AT G SR G AT . il
AT 3TIHT A T SI10T AT TR S TRV SOTSI 3Te5 3fed, AT a4 Bl

Possible extensions
AN faR

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

Rrerast=n onfor faemeata st Wt ot TR S8 TR BT Ydies SIoramivrer M gRom gidl, §
HHC HUATATS JTTURIT JATT e UTg FTehell:
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milk from various sources (e.g., cow, buffalo, sheep, goat, horse)

AT STHTERTURE / AT T dhoyes g8 (I3 T, 4, Hal, 2161, ’lel)

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

AfehaT beves g (SE1. THRTESS, TIol, SHBAG §H)

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

3721 AT ST S SRR a1, SfferRe ARaR (Sif W 3fe URRED WU H1 DR

Suggested readings

3P qraaTATS!

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

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

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

and-maps/lactic-acid-bacteria

Reference
REL

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 -
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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
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