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Fig. 1. Flow diagram for preparatbon of retort processed Bogan josh.
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Table 1

Standardized recipe for Rogan josh.

Ingredients Quantity
Meat (g) 1000
Chili filtrate (mL) 15007
Turmeric powder (g) 6
Cumin powder (g) 5
Onion (g) 50
Garlic (g) 10
Cinnamon (g) 8
Cardamom (g) 5
Mustard Oil (mL) 150
Fennel (g) 20
Ginger (g) 10
Tamarind (g) 10
Clove (g) 3
Salt (g) 30

N

I

* Chili filtrate was prepared by boiling 50 g of whole red
chilies in 2000 mL of water, crushed in a mixer and filtered
through a muslin cloth.

(% - ) Rogan josh fiz > #

alkali volume (mL) x alkali normality x 28.2

FFA (%oleic acid) = weight of fat (g)

(b e 2 5%)



Table 2
Proximate composition (g/100 g) of standardized Rogan josh.

Sample  Moisture Protein Fat Ash Carbohydrate

+
+

Meat 642 = 0.4 285 = 0.3 3.3 = 0.1 21 =02 19
Gravy 821 = 03 47 = 0.2 96 = 0.2 28 = 01 0.8

Values are expressed as mean *+ standard deviation.

=

2 (%= ) Rogan josh ¥ % = i»

Table 3
pH values of retort processed Rogan josh.

Sample Fp value Storage time (months)
0 3 6 9 12
Meat 7 551 = 0.01° 5.46 = 0.02* 5.45 = 0.01% 5.41 = 0.01% 5.34 = 0.01%
8 551 = 0.03% 5.43 * 0.01% 5.38 = 0.02° 5.36 = 0.01" 5.31 = 0.01™
9 550 = 0.01° 5.48 = 0.01% 5.42 = 0.01% 5.34 = 0.02% 5.32 = 0.01%"
10 547 = 0.01% 5.43 + 0.01°¢ 5.36 + 0.01% 5.33 = 0.01™ 5.32 = 0.02°%
11 5.44 = 0.01" 5.42 = 0.00°¢ 5.39 = 0.02% 5.35 = 0.04" 5.31 = 0.01%
Gravy 7 5.45 = 0.01° 5.40 = 0.02* 5.39 = 0.02% 5.37 = 0.01% 5.32 = 0.02*
8 5.43 = 0.01° 5.44 = 0.03% 5.40 = 0.01% 5.38 = 0.02% 5.31 = 0.03%
9 540 = 0.02"° 5.36 = 0.01°¢ 5.34 = 003" 5.32 = 0.02™* 531 = 0.01™
10 5.42 + 0.03" 5.39 + 0.02%9 5.37 = 0.01°" 5.33 = 0.01% 5.30 = 0.03™
11 5.41 = 0.01* 5.38 = 0.02%9 5.35 = 0.04" 5.33 = 0.02°* 5.31 = 0.02™
Values are expressed as mean = standard deviation. " superseripts in the same column and ™" in same rows indicate significant differences (P < 0.05).
3
4 (2zZ)PHEA 4
M.A. Shah et al Food Packaging and Shelf Life 12 (2017) 76-82
Table 4
Color values of retort processed Rogan josh.
Sample Parameter Fy value Storage time (months)
o 3 6 9 12
Meat L 7 33.42 = 166" 3356 = 1.04°M 33.02 + 1.38% 33.99 = 104" 34.28 * 1.23%
8 32.33 = 0.70% 3295 = 120" 33.69 = 1.40°™ 33.43 = L57*™ 34.93 = 1.51%
9 3216 = 1.75M 31.38 = 0.94"™ 32.03 = 0.84% 32.24 = 079" 33.97 * 1.33%
32.05 = 1.15% 3226 = 1.02™ 32.56 + 1.17% 3291 = 1.32 34.83 = 1.24%
31.48 = 0.83% 3152 = 1.33% 32.41 * 1.55% 3248 = 2.07% 33.73 = 1.18%
a* 7 17.55 = 1.06M 1809 = 1.45™ 19.60 = 1.02°% 21.42 = 2.14% 21.51 = 2.40%
8 17.65 = .72 2025 * 1.38% 19.25 + 138%™ 19.75 = 0.86" 19.68 *+ 1.84°
9 16.95 = 0.31M 1845 = 122" 19.41 = 1.21% 19.65 = 1.90% 20.35 * 0.75"
17.33 = 1.124 2055 * 0.56° 20.66 + 0.59°° 2042 = 1.32% 21.75 * 1.06%
17.96 = 1.24% 18.64 = 1.29M 20.36 = 0.48% 19.05 = 2.06 21.72 = 1.14%
b* 7 33.25 = 0.41% 3555 = 1.23* 35.71 = 0.73* 3535 = 2.29" 3545 = 213%
8 34.42 = 209% 3485 = 111* 35.11 + 0.96*° 36.34 = 2.05"% 36.72 * 1.64°
9 3216 = 2.06% 3333 = 102" 35.58 + 1.04°% 3525 = 1.05* 35.95 * 0.76°
33.08 = 221% 3565 = 0.71% 35.73 = 1.71% 34.57 = L57% 36.65 = 3.07°
32.31 = 1.24% 3495 * 0.86° 34.55 + 1.52% 34.25 = 1.23%M 3545 * 1.53%
Gravy L 7 33.39 = 0.67M 3421 = 0.92°M 3451 = 1.81°™ 3523 = 203" 3552 = 1.19%
8 33.46 = 1.25% 3387 = 206" 34.58 + 0.69*° 35.01 = Q.74 3532 * 1.93%
9 3325 = 1.63% 3434 = 055 34.83 = 1.06°™ 3567 = 1.13% 35.42 = 1.68°
33.80 = 117% 3381 = 1.26% 33.58 + 0.98% 3412 = 2.05% 34.23 * 1.48%
33.44 = 160 3367 = 1L11% 3371 + 1.18% 3418 = 1.62% 34.26 = 1.21%
a* 7 18.20 = 1.84" 17.47 = 110%™ 15.85 = 1.77°% 15.79 = 0.87" 15.04 = 1.65™
8 18.81 = 1.50% 1657 = 2.34% 16.73 + 1.65* 15.74 = 114" 15.89 + 0.41°°
9 18.34 = 0.58% 17.77 = 195" 17.35 + 1.57* 16.60 = 0.55" 16.92 = 213
10 20.50 = 1.20% 19.08 = 1.43*M 17.67 + 2.52°% 16.24 = 1.34™ 1817 = 114"
1 19.18 = 1.07% 1925 * 267% 18.14 + 2.00% 18.68 = L76" 17.13 = 1L.57%%
b* 7 34.00 = 0.96" 3472 = 1.52* 3418 + 0.76°™ 34.65 = 108" 31.89 + 1.55"
8 35.28 = 1.40% 3599 = 278% 35.47 + 1.89*° 3562 = 0.84" 32.84 + 093
9 34.61 = 1.25% 3452 = 119 34.61 + 2.31% 33.47 = L46"% 33.85 * 0.84%
10 3369 = 0.63% 3323 = 0.83% 33.90 + 2.45% 32.09 = 0.77% 31.66 = 1.68"
1 34.11 = 1.34% 3476 *= 136% 32.72 + 1.97% 3360 = 0.94°F 33.28 = 1.40°F

Values are expressed as mean = standard deviation. *" superscripts in the same column and * in same rows indicate significant differences (P < 0.05).

5
6 (Fw)dEArfrd LX(RR) a¥(&d ) -bX(F4)



Table 5
FFA (% oleic acid) values of retort processed Rogan josh.

Sample F, value Storage time (months)
[ 3 6 9 12
Meat 7 0.13 = 0.03% 0.16 + 0.03"% 021 = 0.01%F 0.23 = 0.02%4 027 *= 003"
8 0.15 = 0.055 0.19 + Q.02 0.24 = 0.04%9 0.25 = Q.02 0.28 = 0.01%
9 016 = 0025 0.21 + Q.05 0.23 = 0.03 0.25 * 0.03°F 0.28 = 002"
10 0.19 = 0.01° 0.24 + 0.01" 0.27 + 0.04" 0.27 + 0.0z 0.31 = 0.01°"
11 0.21 = 0.03% 0.24 = 0.01° 0.25 = 0.01% 0.29 = D.02% 0.34 = 0.01%
Gravy 7 0.42 = 0.04 0.52 = 0.05™ 0.66 = 0.06™ 0.81 = 0.03% 0.87 = 0.05™
8 0.46 = 0.06™ 0.53 + 0.03" 0.67 + 0.0&6™ 0.86 + 0.05™ 0.91 + Q.02
9 0.51 = 003 0.57 + 0.03% 071 = 0.0409 0.89 *+ .03 0.94 + 004
10 0.54 = 0.03" 0.61 = 0.06" 072 = 0.02" 0.93 = D.02% 0.98 = 0.02%
1 0.57 = 002 067 + 0.01 075 = 0.03% 0.95 + 0.01% 0.98 = 0.04%
Values are expressed as mean * standard deviation. * * ipts in the same column and * * in same rows indicate significant differences (P = 0.05).
- N H I N\ N\
2 (ZI)DFFACHEEER & )a 47
Table &
TBARS (mg malondehyde kg meat) values of retort processed Rogan josh.
Sample Fy value Storage time (months)
o 3 [ 9 12
Meat 7 0.22 * 0.07 0.34 = 011" 0.53 + 0.054 0.75 + 0.10% 0.84 = 0257
] 2b * U™ U8 = 1147 ah * 01n™ [V IES TN LH3 = 014"
9 0.31 + 0.05" 0.43 = 0.21™ 0.58 + 0.11% 0.82 + 017" 0.87 = 0.10°°
10 0.37 + 0.09" 0.45 = 0.11" 0.57 + 0.08" 0.87 + 0.227 0.93 = 017"
1 030 =+ 0.16" 0.47 = 0.13" 0.58 = 0.21" 0.80 + 0.12% 0.96 = 0129
Gravy 7 0.54 + 0.04% 0.67 = 0.14°% 0.76 + 0.11" 0.82 + 0.27" 0.96 = 0.13%
8 0.53 + 0.047 0.68 = 0.21°F 0.77 + 0.05° 0.73 = 0.09% 0,99 = 0167
9 0.57 + 0.17™ 0.73 = 0.10" 0.85 + 0.08" 0.85 + 0.17™ 1.03 = 023"
10 0.59 * 0.14% 071 + 0.23% 0.88 + 028 093 * 0.11% 1.05 = 021%
1 nET + 019 N75 + 018 nal + oo™ na? + nia" 108 + N14%
Values are expressed as mean = dard deviation. “ suf ipts in the same column and ** in same rows indicate significant differences (P < 0.05).

3
4 (72) mi= 1t LEF b F TBARS 4 17

60 4+ ®™Fo7 mFo8 "Fo9 ®mFo 10 mFo 1l

- h wn
N o i

Shear force. N

—
<

o
N

0 3 6 9 12

Storage period (months)

Fig. 2. Shear force (Newton, N) values of retort processed Rogan josh (meat chunks).
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Table 7
Sensary attributes of retort processed Rogan josh.

Sensory attributes Fy value Storage time (months)
0 3 6 9 12
Appearance 7 8.62 = 1.43°F 822 = 071 7.87 = 123" 7.64 = 0.41% 7.13 + 0627
8 8.66 + 048" 8.24 = 0.90% 7.55 = 0.34 7.91 = 070" 7.42 + 044
9 871 + 0.65% 862 = 1.31% 8.45 = 0.65™ 827 = 1.02* 8.06 + 0.73%
0 8.52 + 082 8.45 = 0.91™ 8.34 = 0.36"™ 823 = .81 7.65 + 0.95"
11 8.67 = 107" 8.51 = 0.67" 8.36 = 0.50" 841 = 0.54" 7.58 + 0.67"
Flavor 7 8.33 = 0.60° 8.26 = 0.56 7 7.88 = 1.21™ 7.53 = 0.57™ 7.37 + 0.51"
8 8.35 = (.54 831 = 0.84 " 826 * 0.76™ 786 + 0.49 7.58 + 047"
9 8.42 + 161" 8.36 = 0.54 823 = 0.35 8.01 = 0.55" 7.85 + 072
8.43 + 083" 8.24 = 0.90" 772 = 1.06™ 7.33 = 0.81% 7.26 + 074"
1 8.46 + 045" 812 = 1.04™ 7.63 + 0.88% 7.44 % 0.73% 7.16 = 1.01"
Texture 7 8.72 + 1.03% 7.82 = 0.87°9 7.51 = 0.34% 7.27 = 112 6.94 + 0.45%
8 8.44 =+ 084" 7.74 = 0.66™ 742 = 1L.11* 7.23 = 1.03* 7.01 + 0.56%
9 8.31 =+ 0.93™° 823 + 056 7.91 = 0.81¢ 7.80 % 1.31°% 7.53 + 034"
827 + 1.21% 802 + 097 785 + 103" 761 + 078" 7.34 + 1.19
1 8.24 = 0.81% 7.83 = 0.89°% 7.74 = 0.56™ 7.54 = 0.61™ 7.31 = 0.67"
Juiciness 7 812 + 0.83% 7.92 = 1.15% 768 = 1.22% 7.45 = 0.43% 7.14 + 1.45%
8 8.31 + 0.90° 801 + 0.87% 7.81 + 106" 7.56 = 0.91™ 7.39 + 1.76™
9 8.52 + 072 834 = 0449 8.01 = 0.55% 7.82 = 0.74% 7.63 + 0.55
10 8.47 + 034" 813 = 1.06™ 7.74 = 0.67™ 7.55 = 0.77™ 7.37 + 098"
11 8.33 + 0.45° 7.97 = 1.23% 7.52 = 0.34" 7.23 = 145" 6.95 + 0.84"
Overall acceptability 7 8.45 =+ 1.02% 806 = 0.87% 774 = 1.23% 7.47 = 1.07% 7.16 + 0.71%
8 8.44 + 076" 8.08 = 0.61°% 776 = 1.32% 7.64 % 07879 7.35 + .59
9 8.49 + 087" 8.41 = 0.45% 815 = 1.224 7.97 = 0.67 7.77 + 1.56%
10 8.42 + 0.65" 8.21 = 0.74" 7.91 = 0.78" 7.68 = 0.23" 7.41 + 067"
11 8.43 + 051" 811 = 0.55% 7.81 * 0.697 766 = 1175 7.25 + 073"

Values are expressed as mean # standard deviation. “ superscripts in the same column and P in same rows indicate significant differences (P < 0.05).
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