Vigyan Pratibha Learning Unit The Journey from Milk to Curd

The Journey from Milk to Curd
LIMeL SUIDTES 2_6mmE56V

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?
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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.
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Materials

QUITHL_S6T

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.

R6UCAUM(H LIFICHFMTEHMETESHTET SemLLIL]: STUIFFIW Lmev 200 LAY, sully 20
.60 @ 1960 swMflesluulLg), GFMQUID emUSTILGTL., aevlllsansd
FIM, GHODHS OSSN GISMeooTL. HCl 3j6vevgl alleoflal, QUmLigLl
LLehem& G6ooteoor Tl &LDLY , LTEss0, sevoreoormlq 583(h), Qeuliuinmenfl, mILiL
3jevevg! Lledt HILIL, GeflTaFmseor QUILLY.

Before you begin with the main task, your teacher will conduct two small games for the class.
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Figure 1: A typical outcome of the smudg/ngexper/ment W/th
milk (/eft) and curd (right).
LD 1: LTI 56D LIGEF T enerilsdr aflsnarsy,
Lie) (@)L &) Sl (62/61@/)
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37 - 40°C > 45°C 4-10°C

Figure 2: Experimental design for the effect of temperature on curd formation
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Beaker |Volume of|Temperature of|Volume of S Incubation
No. milk milk curd added Extra Additions 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 u
7. 20 mL 37°C No curd - u
Physical Conditions
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8. 20 mL 37°C 2mL Stir
0. 20 mL 37°C 2mL No stirring
10. | 20mL 37°C 2mL
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2. 20 O.60 | g &S TLD 80° 2 191.60) -
QIFGLFILIGN
3. 20 L.60) 37° 2 191601 4
QIFLFI LGN QFLFI UGN/
LNl edlev
Ceu&) [plemrevenLn 6T
4. 20 LA1.60 37° 2 191601 QeuLILILOTeoT
QIFLFI LGN @L ST
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10. 20 L.601 37° 2 191.60)
QFLFI LGN

CC-BY-SA 4.0 license, HBCSE




Vigyan Pratibha Learning Unit The Journey from Milk to Curd

Task 1: Two Games

QFWI6V 1: @ T600T(h) 2 L_L_MBIG6IT

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 SHJeUMIGET : 6(H SH600T600TTILSH SHEL 1960 6(hH Slerfl LImeld e Slerfl
SWIML adh&SIE5 QsmeTarahd. SHL L Cauans FTUlsH&HaD . @)Teor(h
FIeUmIgGemeTULD CaumLIN&SID auLblgen6Td 8600TLMlWiayLD.

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

2. HIpauSenLl LTLIL : S&L160 @@ siafl Umaid e giefl sWleh abh15s15
Q& maTeTa L. ShIGeTler 9Ll &L 1q ellgedlermey seuQeum(h Slerflenuiu|n
uglilediejd. WNetteory, &G QEMO&SHLILULL Goetalls:enhs
LISleverfleaa)LD:

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

. deleumm  ugeflwg - 6260T MIGLIMEV /FLDGEITLOMS 3|6VEVEI
Q&HMHHQEHTHHTE LNbHss?

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

- uglulL Sreun Qeleafl L@HUlev LFNWST VeV MLDWLISHIEL
G\ T600TL_GHIT?

Preparing further for the task

QF WS MG GLaILD SWITTTESH6V

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

) @b QU L LESlL ., Sulemdgujld UMMV D  eTeueUmmI

GoumILI(H &F 60T TSHET?

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

) il 196y, SUIT 2 Ml emeusSELD UL men &6U60N & [HERFSH6TIT?
6TEOTGl6oT60T60T LILG 86T LledTimmLUILI(pILD?

Task 2: Will it form curd?

QF W6 2: W 2_[HeurTELom?

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.

Qalliuplemey, GMIGEHEH ol HLQUITLSET WwoHmid ST 2 om&Hev

CC-BY-SA 4.0 license, HBCSE 4



Vigyan Pratibha Learning Unit The Journey from Milk to Curd

adlenm, WHWDNMD HVEGHSH 6eUalTm LUTHHEGSWD  66rLemns
grnellss @M UFCHFTHamerenll allQalenNGEESD . Q&THE&SLUILIL L
aNleUIMmIG6T LDMHMILD SeM6eU SeMNEGELILL L CHIHeNSWLD 3L L 6U6m6oor 1-&)6V
GMSESHIE QSMeTeTaD. @&T SMIenserfler/gnmisafleor @mienu@uwm Lm
alflwemulermey  SWIT 2 (HaUTGUFHL 2 6TaT  HTEHSHMBIGENETCWIT
geoorL_mlw elpLOLN 6T TEHQ6mermmev Q& WIS LIMTEE6VITLD.

Table 1 : Experimental setup
S|L_Leuemeoor 1: LIFIGHFMTE6m60T S{6mLOLIL

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

No. of milk added temperature
GLevd\ &

LF&a5 |Limedlesr Lmedledt  |GFFSHSLILLL (Sl (GILIL | 6emL6)

6TeooT | Q\GITeiTerermeY |@euL LI 5U_%ch]66'r QoMBL_G61T | Qeul L

60)6V Q& meiTeTeme]  |* 60)6V

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) GLOMUISET/LIG&HTEH6T GleUSIG6USILILITET 2(H @)L&5H60 eMaUSFL_aLD. (H
el GBEISHNG KM WD , 20 efCEIL ey, Gomiiseartle
LOTMHMBIGET gSID FHLIL (HETETSIT 6T60TLIENSE GHMIEEH6LD.

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 &SLIQWIMeUS VeVl QBMHESTGHEHV , GUMTETM  LOMMMKIGHE6T
HEUICTHEQETETDME, NG BIHDHS CHISMS GHISHLID . ST,
sWlly CFI5 3 eTelaleme) CHISH DG LT LDMHDSNS Seeol|SSIgH6T?

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

3) QSTLIbHE @UTHfleserfler LS WMmISeTMST 66T M 2 MMIGHTES6LD.
&MY WMHMID N6VE SH6EoTemLD LMMMMHIGHENET 6UIL_LD6N HTen6T 618 Teor(h)
560018560018 &6 LD.
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4) Also, record any additional changes like change in smell, colour, or texture.
4) Fa(hB6VITSE, GUTEFEME, HIMLD, B{6V6VE {MLNGETEMLD (texture) CLIMEOTMEUM M6V
o 66T LOMMMMEISEN6T LHalLa|LD.

Table 2: Observation table
I|L_L_6U6m600T 2: 2_MMIGCHTH 6V L_L_6U6D)600T

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

6TEToT ﬂmsuemm change? you see?
Ije_%&anafr LoElICEISHDS | eteueils LOMDDMEISET 2

GI CHT () LDTODHMS
SBIE6I 7

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 SHL L G6ME CQILIMTMIGSE 6U6M, LOMEooTall GH(DEHSH6T CFTHHS5
LeuGauml BlemevemngseT  GMISSIL LSl eumd . 10°  QF& W6, 37°
QFLFIWLEV LOMHMID 60° QFLFIWEV-Wl6L LMl Blemevemld, i6vevg Sullr
Gris5LILNGTL G56088LILLL /86088 LILIL TS 86060061, GLITET MEmE.

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 HMIGHTHERIL MTHMGUD LUFH 6| QFUIG Q&Moo LIm&, eu@GLLlsv
Sleumenm USRTHE QSMeTEhLOLL. LmeoorelJ&H6flL D Fameyld. @)&HeT eLneuLD,
CEMBHGSHLILLL  SMETEHS  HeMeVEnNGMETUID  SeMeTel(BlD  SMIHS!
QGEITETEMEVTLD. @GEF QFWSHL, &HLvensullsy TR L Leueneoor
&60TeMM S LT eUemTWIEVTLD.

Let’s discuss

FHEVHSI60NTUITL_6VITLD

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

1. BRISGET CFMHES Blemevenlngetley, Lisasisefley eeuallsd LmmHmmkIsemerT
&HeUesl| HETH6T?
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2. Which condition that you tested showed the fastest curd formation, and in how many hours?
2. BRIsGaT GFMHSES 61hs Blenevemnwllsd SWlF Geausnme: 2 (HeUTHRILS!?
6THS6060T LOGTUIGHISHIL NG| BIBDBSHSI?

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. sWT GeFr&HaLIULTES UMedley LDMMMLD 6TemSWLLD S600TIRTEEITIT? LOMMITLOGY
@) ([(HF LD 6T6dT M) HHSIT M THETT? 6J60T?

4. Which conditions favoured curd formation?

4. 50 2_(HEUTEUSME 6THS [H160EVENLNGET &EHHH ST @) (HHSHE0T?

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. AMSere] SUNT Cog:8 GeUeroTLq. LTSI 6760 6T60T M) 6T600TES TN TE6T? @)\HS
Fsare sWlemy GFI&HS&MNE UM SUlgnms 2 emmuld  eTerm
16060185 ) T 6ITIT?

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

6. 6TIHSL1 LI(HeUSH 6V, HUIT GeussLOMs: 2 _(HeUTELD 6T60T M S(H &SN TE6IT?

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. sWlenps s5ell7 CGauembs GUITIHL GemeT LML 6T CEFISHISH6T 2 @)560T
eLpeuld SWIT 2 M &6060r GeussLd eNleTHSH BT VLS (&HEMMIHSHSHT? 6J60T?

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

8. eIVNFMFEF FTM LV ILOVESHETEND GMBS 2 LOIGVIHIFHEMET
Q& evoTL Issisenem 2 mmICHTHGRIGT . @e6ummlev SWiy
2 (HEUTHRLGTETSIT? [HiIG6T S5600TLem S alleuifldaeaLb.

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

9 TV SIHATHET Flov CFIHHLILLL LIGHNT HeUelSEIH6TT 2 @bhoLl
LflGFmgemeTulled(BH S eTedTeor MBS TE6T?

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. BHVEHGHHTTEL, SHUWIT 2 MMEUH6V HTEHEHLD 2 GTTHT 6TeTLIENS HHIGHET
316V6VG CaUGMEILD LDMEoTAUT GH(LEHEHET QL TTUIBSTIEHETT ? QLD 6T60TMIT6V,
eTElEIT DI G LIMTHSHSSI?

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

1. @& LflGFmgemenruiley, Limemev SUITTs WmmmIGeTTD. SUllemr LIMeVTs:
LOMMM (LY WLOIT? SITJ600T RI&H60)6T Fn MY LD.
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