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Changes in rabri during storage
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Abstract
Rabri samples type A (5% fat and 8.5% SNF in milk) and type B (6% fat and 9% SNF in
milk) were prepared in the laboratory and examined for physico-chemical changes during
storage at room temperature and refrigeration temperature. The changes were faster in sensory
quality ( physical ) and chemical quality at room temperature than refrigeration temperature. In
type B samples the changes in physic-chemical quality were more than that in type A samples.
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Introduction

There are different types of concentrated Indian
indigenous milk products, such as Khoa, rabri malai,
khurchan etc. These products are highly localized in
our country. There is no doubt that the idea of making
milk products in ancient times was to store in times of
plenty against the periods of scarcity but at present
time milk products from regular part of the human diet
and are the basis of prosperity and of source of income
of the agriculture nations of the world.

Rabri is an important indigenous milk product
quite popular in Northern India. It is a sweetened
concentrated product made by skimming of successive
layers of clotted cream from the simmering milk, adding
sugar to the liquid residue in the pan when it has been
concentrated to about one eight of the original volume,
and blending into it the skimmed off clots. It is highly
nutritious as it contains about 70% total solids which
consist of 20% milk fat, 17% lactose, 10% protein and
3% mineral matter besides 20-30% cane Sugar
(Davies, 1958).

Materials and Methods
1. Preparation of control samples

The control samples (type A and type B) of rabri
were prepared according to the method described by
Sukumar, De (1988).

2. Physical/Sensory examination

The samples of rabri were examined by a panel
of judges drawn from the deptt. of AH & Dairying,
RBS College, Bichpuri, Agra for colour, flavour and
body and texture using 100 point scale. 20 marks were
allotted to colour 45 marks for flavour and 35 marks
were allotted to body and texture.

3. Chemical analysis
The titratable acidity of samples was

determined according to 1S:1165-1967. The pH of rabri
was determined electrometrically with the help of
Beckman pH meter. The total solids were determined
gravimetrically using the method of 1S:4079-1967. The
fat content of rabri was determined by the Roese
Gottleib method (1S:4079-1967). The free fat content
of rabri was determined according to the method of
Pruthi et al. (1973). The protein content was determined
according to the kjeldahl method (A.0.A.C.1970).
Lactose content was determined by the method
described by Knowles and Watkin (1947). The well
known Lane Eynon volumetric method was used for
the determination of sucrose (IS: 4079-1967). The total
ash, insoluble ash and soluble ash content of rabri were
determined according to the method of AOAC (1970).
Results and Discussion

The score (Table 1) of colour of rabri decreased
at both the temperature during storage. At room
temperature on 6" days of storage was 14.080+0.40,
respectively, for type A and type B samples. While at
refrigeration temperature on 12" day of storage it was
13.20£0.86 and 12.60£0.74 in type A and type B
samples. The score flavour on 6 day of storage at
room temperature reduced to 34.00+£0.44 and
32.00+0.70 points and at refrigeration temperature on
12 day of storage it decreased to 26.00+£0.44 and
25.00£0.44 points in type Aand type B samples from
initial score of 43.20+0.32 and 42.00+0.63 points,
respectively. The score for body and texture on O day
as 33.80+0.20 and 32.60+0.51 points in type A and
type B samples, respectively, decreased to 27.7+0.80
and 25.8+0.86 points on 6" day of storage at room
temperature and 23.40+0.51 and 31.60+0.51 points on
12" day of storage at refrigeration and temperature,
respectively. The total score of 95.80+£0.58 and
92.80+0.91 points of type A and type B samples
decreased to 76.00+1.18 and 71.40+1.67 points on 6™



11

CHANGES IN RABRI DURING STORAGE

(T0°0./pd) 18 JURIHIUBIS =xx

(50°0..pd) 1€ JURDILBIS =

JudeOLIUBIS UOU =SN

T¢¢E 78T 80 80 T80 60 /S0 T€0 ¢§ 8¢ lol3
G0'T 60 xCCT 710 680 /0T €80 960 /€€ €9T 860 7600 ¢L0 ¢ro  8v0 €0 9 € ﬂ_o:mo_
X 9|dwres
¢l C LTV %2/ CCVxxCGCLT xxE0°L6 xxlECCV xxCL GV xxELTL xxT90TTS8'OVET 9€°/9/ GO'6ET 6V'8L ¢8TSE GLC.T VvETF 9GVvE 9 ¢ poued 18g
»x0C'8T xx85'/9 xx8E'TT »xGEIT xx98'TT xx99'89 x8TV xx/9GT G'8G G2CT 996 LZ€T 996 ¢c’le 1ve 681 T T 9|dwes 189
€2'9¢ 1807 ¢87¢ €€Tl (8¢ 296 67 T¢T ¥ ¥ uoredljdey
‘dwa)  dwey dwey  cdwsy dwey  dwel dwsey  dwel  dwel  cdwey cdwiel dwse) cdwey  cdwel cdwey  dwe)
U9y W00y 18y W00y  CBY W00y CHBY W00y I8y WooYy ey WooyY 8y Wooy "Ry wooy
2109S [e10 ainixal 79 Apog InoAne| Inojod 9109S [e10] a.nxa] 79 Apog InoAe|4 IN0j0D  "LJoy WO0Y  8JUBLIA
anjen -4 ‘'S'SIN qJa o 92In0S
1igeJ Jo Auenb (Alosuss) [ealsAyd ul ssbueyd o) sdueLIeA JO SISAjeuy  a|0eL
Z6TFSZE8 TSTFB0'S8 £90FG00Z 850F08'6C 960FLLLE 6 0FISSE LE0FOV'9T E€£0FLL 9T T6TF00¥82L TLLT00S L859'0F0V'6¢ L9'0F0S0E L9'0FSO'SE T80FOY'LE £F0F0G'9T GE0F0C LT Ueaw [[eJonQ
6STFOLYS 82TF0929 TS0F09TZ TS0FOV'EZ ¥ 0F00'SZ ¥0F00'9Z ¥20F09CT 980F0CET 45
€OTFOV'LL LETFOO'08 0L0F08'9¢ 0L0F00°/Z 850F0Z9E OV0F09LE vZOFOFYT OF0FOF'ST 0T
99'0702'€8 TS0FOV'Y8 L£0F08'82 O 0F0V'6Z LE0FOZEE ¥Z0F0V'8E 020F0Z9T V2 0F09'9T 8
90'TF80'/8 26070996 /£0F08'6C LE0F080E OV0FOV0Y OF0FOVOv OF0F09'LT Y2070V LT 69 TFOV'T. STTF00'9. 98'0F08'SZ 08'07EC’LC 0L0F00'ZE ¥¥0F00FE OF' 0F09°€T 0Z0F08+HT 9 9
T8'0707'06 850%08'06 6V'0F0ZTE ¥Z0F09TE 6V0F0ZTY TS0F09TY LEO0F08'LT ¥20F09LT 8STFO0Y8 £0'TF09'/8 68'0F700'6Z 0L 0F000E 99'070Z'8E LEOFOZOV LE0FO8'9T ¥Z0FOV LT ¥ v
YO TF00'26 L90FOV'E6 TS0F09ZE ¥Z0F09ZE 090F0V'TY ¥Z0F0V'Zy v¥/0F00'8T ¥20FOF'8T T60F08'L8 26070906 OF0F0F0E TS0FOY'TE 0L 0F000F OV 0FOFTY vZ 0F0Y'LT 0Z0F08LT ¢ Z
16070826 850708'G6 TS0F09ZE 0Z0F08'EE £90F00Zy LEOFOZEY LE0FOZST 0Z0F08'8T T60F08'26 850F08'S6 TS0.092E 02 0F08'EE £90F00Zy LEOFOZEY LE0FOZ'ST 0Z0F08'8T 0 0
gedAl WwadAL gadAL vodAlL gaedAl weadfl gadAl voadAl geadAl WwoadAL goedhl woadAL gedA] wedAL gedAl wedAL
31005 [€10L aInxa) % Apog Inone|4 1nojoD 31005 €101 a1mxa) % Apog InoAe|4 1nojoD dws) dwsa)
(D,5) uonesshLyay Dol€ Loy wooy
1e abriolS Aep abelois

LigeJ Jo Aupenb (Aiosuas) [eaisAud ui ssbuey) T sjgel



I
mRb alnmesadwa] uonelabliyey =14y aineladwa] wooy =1y
M
B €00°0¥G¢0°'0 €0°0¥6€0'0 S00'0+¥E0'0 LOO'0¥8E0'0  SO0'0+8TO'0 L000¥PE0'0 SO0'0+8T0°0 L000¥¢E00 600°0+¢0'0 TO'0¥8¢0°0 TO'0+¢Cc00 ¥000+¥S0°0 T0'0¥¢€0'0 900°0+¥¥0°0 TO0¥€0'0 ¥000¥9¥0°0 144
X €000¥520°0 €£00°0¥SE£0°0 TO'0¥9¥0'0 900°0+9¢0°0 900°0+¢€0'0 L000¥8€0°0 TO'0¥9€0°0 /00°0+#2€0'0 TO0¥E0'0 PO00¥9¥0°0  1MUSV 8|gnjosul
N_ G00°'0+¥9€0°'0 8TO'0+96°¢C S0°0¥6¥'¢ ¢00¥¢6¢C S0'0¥6Y'¢ 8T0°0¥06°¢C S0'0¥6Y'¢ 20'0¥¢6'¢ G0'0¥0S°¢ G0'0¥86'¢ S0'0¥6Y'¢ S0'0¥66°¢C S0'0¥6Y'¢C G0'0¥¢0°€C 60°0F67'¢C S0°0¥E0°E 144
X 8100¥6v'C¢ ZZ0'0¥S00°E S0°0F6Y'C 28'0¥.6'¢C S0'0¥6Y'¢ €0'0¥86'¢ S0'0¥6Y'¢ G0'0¥E0°E S0'0¥6Y'¢ 90'0¥E0°C 14 Ysv s|gqnjos
w €2¢0°0+6¥'¢  6T10°0¥800¢ OF'0+¢S¢ €0°0¥96¢C G0'0¥1S¢ 20'0¥v6'¢ G0'0¥TS¢ 20'0¥56'¢ G0'0¥¢S¢ Y0'0¥T0°€ G0'0¥¢S'¢ 90'0¥50°¢ S0'0¥ES'C G0'0¥90°¢ S0'0¥ESC L00¥80°¢€ 144
w_ 8T0'0¥ES¢C 200¥0°€ S0'0FrSC €0'0¥00°€E G0'0¥ES'C €0'9¢0°¢ G0'0¥ESC G0'0¥90°€E G0'0¥ES¢C L00¥80°¢€ 1 Usv [eloL
m T2 0F.6°TC Y€'0¥80°'T¢ 92°0¥6S6T 0L°0¥06'8T 9¢'0+60'T¢  SL'0*¥I¥'6T L20FTT¢C L9'0¥62°0¢C 92°0¥9¢'¢¢  Lv'0¥00¢¢ TE0+89¢C SP0+FECCC €20¥r0'eCc S¥P'0¥¢l¢cc €C0+70'€C S¥0¥clLCC 144
m.._w 62°0FTC'TC T€0¥90°T¢C €20FEL6T 6T 0F8S'6T €C°0+79'0¢  ¢E€0+rS0¢ YCOo0Frv'1¢  6€°0¥CV'T¢ €20+P0°€C SV 0+cl¢c 1o 9s01onS
A 22 0F0T 9T 12°0F2E'ST 67°0¥98°€T ST 0+P¢T LTO0FTLYVT T20¥S°€T ST'0¥.¢9T €T 0+.L€GT GT'0¥T9°9T €T'0¥60°9T YT 0+26°9T YT 0F.E9T YTO+T'LT TT0+7L9T 8T 0+T¢’LT TTO+v.L9T 144
m €T°0¥599°9T T2 0¥.6°ST 22°0¥96°GT 9T 0FYY T LT'0F.G9T 80°0792°9T 8T'0¥88°9T 60°0FEYOT 8T OFTIC LT TT0F7.9T 1o 850307
A TT0FE0°0T 9T 0¥v8'6 6T0¥ET'6 ¥T°0+¥0S'8 6T 0¥.96 ET0¥TT6 8T 0¥/8'6 2¢0¥v8'6 €2°'0¥0C°0T 0€0¥9000T LZ'0¥./E0T 6€°0+8¢°0T 8¢ 0F.V'0T €V'0¥/.G0T 8Z0+/¥'0T €¥V0+8S0T 144
N_ ¢T0+E0T 22 0F.€°0T ¥2°0¥¢20 67 0FrT°0T 12 0FTE0T 67°0F9€0T 12°0¥8€°0T 87 0F0Y'0T 82 0F.¥'0T E¥'0F8S°0T 1 uisjolid
W 92'0F8T°0T o 0TIV’ TT LYV'0¥¢6'TT T60FIVET L¥V'0F8C'TT 96°0Fv6'TT 9’ 0¥9L°0T ST T+6LTT 65°0F00°0T 6T TF6ETT ¢9'0¥v5'6 0C'T+80°TT £€9'0+¥06'8 9¢'T+#¢8'0T €9'0¥88'8 9¢'T+¢8°0T 144
X ;e0¥.T01 €9 0F6L°TT G9°0¥6S'TT €L°0F.0°€T G9'0F6E°0T TOTFEG'TT ¥9'0¥£8°6 GZTFEQ'TT €90¥88'8 9¢'T+Z8°0T 1 Jed 834
nr_u TT07/8°0¢C GE'0F08'8T TT'0¥00°'6T 8E€0+TTST TT'0+00°0¢  9€0+ET'LT 62°0F¥70°TC¢ SV’ 0+698T CC0¥SC'TC 9V’ 0¥LE6T 8C'0¥6V0'TC 9V 0+.T°0¢C L20¥S'TC  67'0¥09'0C¢ 82'0¥99'T¢ 6%'0¥850C 144
1 PT0¥€8°0¢C 82°0¥56°6T 8T'0+¢v'0¢  69'0+CC6T 6T°0¥97°'0¢ €S'0+888'6T 6T°0¥98°'0¢ 6V'0¥ST'0C¢ 8C'0¥95'T¢ 6¥'0+85°0¢C 1 Jed [el0L
ANn 29'0FE9°T. 86'0¥G2'89 0L0F¥LLV9 €V 0¥¢6°LS GP'0¥¢¢8'9 99'0¥1€C9  LE0¥98'TL 9E€0+V.L°L9 €e'0+88¢L 6V'0¥8¥'0L 9V0¥T0V. 6S0+TTCL €e'0¥6/.v. 690¥G9'€. €E€0+I8¥. 090+S9°€L 144
W 2S0FT9°T. 99°0FEY'0L 12°0¥88°89 19°0¥8YV'9 ¢€0¥¢9'0L T90¥60°0L TE0+CTCL 090¥.V'TL €€0+I8V.L 090+59°€L 1 SL
QO SO0T'0¥€E0'9 8LO'0FLIC'9 0VO'0F90'S LEO0FCE'S 02¢0°0+8T'S ¢E0'0¥08°'S 0¢0'0+¥8T'9 <¢EO'0+0E9 020°0+¢T'9 0c¢0'0¥¢E9 6E0°0¥SE9  ¥20'0+VS9 1€0°0¥99'9  /€0°0+¢99 [E0°0¥899 [E0'0¥C99 144
H LET'0¥006'S LTT'0+¢09 GS0°0+0T'S ¢E0'0¥0E'S G2¢0'0¥¥9'S  LEO'0+¢8'S LE00+8T'9  G20°0+VE'9 LEO'0¥89'9 LE0'0¥¢C99 1 Hd
_u_ln TCO0¥TCE'0  ¢00¥60€°0 SO0'0+8TS'0 ¥00°0¥2¢0S'0 ¥00°0¥9SF'0 600°0+7IV'0 <¢00°0+7¥9€'0 C00°0+7¥9€'0 ¢00'0+¥6C°0 P¥00'0+8.¢°0 +00°0¥99¢'0 ¢00°0¥9G¢'0 ¢00'0+9.T'0 <¢00°0¥9.T'0 ¢00'0+9.T0 ¢00'0+9.T0 14d
¥2¢0°0¥8¢€°0 ¢¢0°0+90€°0 S00°0¥Y9r'0 TT0¥CEY'0 P00'0+89€°0 CTO0+VED 700°0¥¢0E'0 ¢00°0¥9.¢°0 ¢00°0¥9.T°0 ¢00°0¥9.T0 1 Anproy
gadAl  wadAL goedhl wvedAL gaddi waedhL gaedhi wadAL gadAL wadAL gaedAi  waedAkL gedhl wedAL gaedhL wadAL
[leJen0 A4} 0T 8 9 14 4 0 dwia) 9psiuan

(sAep) potad abelols

abeio)s msuo)

12

alrJ01s BuLINp 11geJ JO Uonisodwod [ealwsayd Ul sabuey) :gajqel



CHANGES IN RABRI DURING STORAGE

Table 4: Analysis of variance for changes in chemical composition of rabri

13

S. Source of  Rrplication Bet. Sample Bet. period Sample X Period Error
No.variance RT RFT RT RFT RT RFT RT RFT RT RFT
1 DF 4 4 1 1 3 6 3 6 28 52
2 MSS

Acidity  0.00019 0.00002 0.046 0.0025 0.1306 0.162  0.00053  0.00057 0.00022 0.00008

pH 0.0057 0.0048 0.1431 0.5886 3.988 324 0.0369  0.1294 0.0068 0.0048

TS 1777 3062 1414  199.093 75.135 242.22 1.807 13395 1135 1.0907

Total fat  3.83 483 7.62 7242 282 22.69 0.189 294 048 033

Free fat  9.52 17.2 26.16 28.65 10.97 7.98 0.1117 083 322 306

Protein  4.03 3.65 0.009 0.622 0.202 3.84 0.015 028 0289 0.167

Lactose 0354 0.626 47 1065 6.03 22.55 0.77 04 0094 0.183

Sucrose  1.44 3.18 0.212 1395 187 22.62 0.04 124 031 085

Ash (Total) 0.08 0.13 2.58 414 0002 0.009 0.004 0.006 0.0032 0.0035

Soluble  0.07 0.11 2.58 389 0002 0.007 0.002 0.005 0.0032 0.0039

Insoluble 0.001  0.002 0.0000025 0.003 0.00003 0.00045 0.00059  0.0002 0.00025 0.00019
3 F-\alue

Acidity 20.04**  30.51**594.52**1966.67** 24 6.92**

pH 20.77*%* 121.95%*578.65** 671.31** 5.36**  26.81**

TS 12.45%* 182.53**%66.19** 222.07**  1.59 12.28**

Total fat 15.69** 217.87** 5.81** 68.28** 0.39 8.84**

Free fat 8.12**  934** 340* 2.60* 0.036 0.27

Protein 0.033 372 069 23.03** 0.05 1.68

Lactose 49.77%  58.12** 63.82** 123.04** 8.22** 29

Sucrose 0.68 16.25** 60.26** 26.36** 0.3 145

Ash (Total) 805.39** 1154.61** 0.76 2.69* 141 1.89

Soluble 808.89** 983.03** 0.7 178 0.78 15

Insoluble 0.0103 19.94** 011  2.44* 2.34 1.05

NS= non significacnt

*= significant at (pd”0.05)

**= significant at (pde0.01)

day of storage at room temperature and 62.60+1.28
and 59.70+1.5 points on 12 day of storage at
refrigeration temperature, respectively. Analysis of
variance (Table 2) for sensory quality revealed that
the type of sample, period of storage at both the
temperature had significant (pd”0.01) effect on score
of colour, flavour and body and texture and total score
of the product. However, interaction between type of
samples and period of storage had non significant
effect.

The result in Table 3 shows that the acidity of
type Aand type B samples (0.176+0.002%) increased
t00.432+0.011 and 0.464+0.005% on 6™ day of storage
at room temperature and 0.502+0.004 and
0.518+0.005% on 12™" day of storage at refrigeration
temperature, respectively. These results are in fair
agreement of Gayan and Pal (1991), who reported
0.52 and 0.35% acidity in rabri after 24 hrs at 30°C
and for 20 days at 5°C storage temperature. The pH
of type A and type B samples 6.62+0.037 and
6.68+0.037, respectively, decreased to 5.30+0.032 and

5.10£0.055 on 6 day of storage at room temperature
and 5.32+0.037 and 5.06+0.040 on 12" day of storage
at refrigeration temperature. Published data are not
available on this aspect compare the present findings.
Total solids content 73.65+0.601% in type A samples
and 74.81+0.33% in type B samples decreased to
66.48+0.67 and 68.88+0.27%, respectively, after
storage for 6 days storage at room temperature and
57.92+0.43 and 64.7620.70% after 12 days of storage
at refrigeration temperature. These data are in fair
agreement of Narang et al. (1969), who reported the
decrease in total solids content of khoa during storage.
The fat content of product decreased from
20.58+0.49% in type A samples and 21.56£0.27% in
type B samples, to 19.22+0.69, 20.42+0.18% and
15.11+0.38, 19.00+0.11%, respectively, after storage
for 6 days at room temperature and 12 days storage
at refrigeration temperature. Published data are not
available to affirm the present results. The free fat
content of rabri increased from 10.82+1.26 and
8.88+0.63%, respectively, in type Aand type B samples
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to 13.07+£0.73, 11.59+0.65 and 12.40+0.91,
11.92+0.47%, after storage for 6 days at room
temperature and 12 days storage at refrigeration
temperature. Published data are not available on this
aspect to compare present findings. There were light
changes in protein content of the product on storage
for 6 days at both the temperature but after 6 days it
decreased from 10.58+0.43% in type A and
10.47+0.28% in type B sample, to 8.50+0.14 and
9.30£0.19% on storage at refrigeration temperature
for 12 days, respectively. Published literature is scarce
on this aspect to compare present findings. The lactose
content in type A sample (16.74+0.11%) and in type B
sample (17.21+0.18%) decreased to 14.44+0.16,
15.96+0.22% and 12.44+0.15, 13.86+0.49%,
respectively, after 6" day of storage at room
temperature and 12" day of storage at refrigeration
temperature. These results are in fair tune of Dubey
and Gupta (1986), who reported decrease in lactose
content during storage. The sucrose content in type A
samples (22.72+£0.45%) and in type B sample
(23.04+0.23%) decreased t0 19.58+0.19, 19.7£0.23%
and 18.19+.070, 19.59+0.26%, respectively, after 6
days of storage at room temperature and 12 days of
storage at refrigeration temperature. These results are
in fair tune of Dubey and Gupta (1986), who reported
decrease in sucrose content of rabri during storage.
The total ash, insoluble ash and soluble ash content
did not change substantially during storage at 37°C
and under refrigeration condition.

Analysis of variance Table 4 revealed that the
type of sample, period of storage and temperature of
storage had significant (pd”0.01) effect on changes in
sensory quality and chemical constituents of rabri. The
interaction between sample x period also had significant

effect (pd”0.01) on changes in Acidity, pH, T.S. and

total fat.

During storage it was found that the changes in
physic-chemical quality were at faster pace at room
temperature than that at under refrigeration conditions.
The changes in type B samples were more than type
A samples. The product could be stored successfully
under refrigeration condition for 12 days while for 6
days at room temperature.
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