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Table 1 formulation and ingredients of burger (control treatment)

Row Ingredient Percentage of components

1 Meat containing6% fat 30
2 Fat 14
3 Soya 10
4 Spice 2

5 Onion 26
6 Toasted flour 8

7 Water 10
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Table 2 introducing burgers samples

samples Rice bran water walnut
Co 0 0 0
R2WS8 2 8 0
R35W6.5 35 6.5 0
R5 W5 5 5 0
R2W55G25 2 55 25
R35W4G25 35 4 25
R5W25G25 5 2.5 25
W75G25 0 7.5 25
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1. Hardness

2. springiness
3. cohesiveness
4. gumminess
5. chewiness
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Table 3 Chemical compounds in different treatments of burger

Ash . F .
Sample (/) Burn drop (A/S) (/) Carbohydrate (/) Protein (A/a)t (/) Moisture
Co 20.05+026° 1.46+0.06° 10.43+0.43¢ 10.59+0.24" 19.67+0.42° 57/63+0.28¢
R2WS 14.7240.13" 1.74+0.12¢ 11.61+0.28¢ 11.81+0.19¢ 10.17+0.24¢ 63.16£0/26°
R3.5W6.5 13.910.048 1.99+0.04° 11.73+0.06% 12.04+0.06° 10.24+0.03% 65/27+0.19°
R5 W5 15.6+0.04¢ 2.19+0.01° 12.3440.02% 12.2240.02"% 10.56:£0.04¢ 61.07+0.05°
R2W55G25 1735+0.02° 1.85+0.03"¢ 11.97+0.01° 12.23+0.08" 11.67+0.04° 63.06+0.02°

R35W4G25 15.93+001¢ 2.07+0.01° 12.07+0.01% 12.43+0.05° 11.86+0.23¢ 60.6+02¢

R5W25G25 19.39+0.02" 1.54+0.03¢ 12.6+0.35° 12.66+0.08" 12.59+0.23° 58.73+0.17"
W175G25 17.35+0.03¢ 1.55+0.03° 10.66+0.01¢ 11.66+0.11° 11.9840.03¢ 60.26:£0.03¢

«Means with different subscripts in each column differ significantly(p<0.05)
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7. Colmeneroa
8. Beef steak
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Table 4 Color index values in different treatments of hamburger

samples B A L
Co 19.75+0.13¢ 9.07+0.12° 43.72£0.41°
R2WS 22.77+0.06° 8.77+0.05° 4524+0.12°
R3.5W6.5 22.28+0.1° 8.18+0.01% 45.1240.06°
R5 W5 22.75+0.25° 8.08+0.04¢ 46 .47+0.08°
R2W55G25 19.26+0.08¢ 8.09+0.1¢ 41.56+0.28¢
R3.5W4G25 19.7740.149 8.2340.07¢ 41.6+0.03¢
R5W25G25 20.41+0.12¢ 7.9440.07¢ 43.55+0.03¢
W75G25 18+0.11F 8.73+0.07° 41.78+0.4°

#Means with different subscripts in each column differ significantly (p<0.05)
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Table 5 Value of tissue properties in different treatments of hamburger

Springiness Gumminess Cohesiveness Chewiness

SAMPLES hardness(kg) (cm) (kg) (g.5eC) (ke.cm)
Co 828+0.05°  0.139+0.005%  0.182+0.003% 1.15+0.04° 0211+0.013¢
R2WS 9.44+0.07*  0.178+0.005°  0.194+0.005° 1.83+0.06° 0.327+0.021°
R3.5W65 834+0.01°  0.198+0.004 0.2240.014* 1.83+0.11° 0.362+0.015
R5 W5 7+0.01¢ 0.172+0.004°  0.172+0.003° 1.24+0.02¢ 0.207£0.009°
R2WS55G25  4.13+0.03°  0.161£0.004°  0.215+0.007° 0.89+0.02° 0.14+0.001¢
R35W4G25  3.71+0.04%8  0.147+0.003¢  0.173+0.003¢ 0.64+0.02" 0.094+0.005¢
R5W25G2. 3.83£0.05°  0.142+0.002°  0.195+0.007° 0.74+0.04 0.106+0.008°
W175G25 7.17+£0.02°  0.137+0.003¢  0.193+0.003° 1.38+0.03¢ 0.1890.006°

#Means with different subscripts in each column differ significantly (p<0.05)

©) (P<+/+0) 15 suslie W 7.5 G2.5 R 3.5 W 6.5
(e Bl o SLS N 50 AL

R Glajlas s csl Ul 4 byise @B e e 02
Tl 3 a5 L el RZW B 3.5 W 6.5
28) A slge 035330 A S s S35 gy e TT/0-Y
Job LUl s by A b 2858 slas sl s 4 (a3 S
D] asl o cs 8 ooas gla s s Ll ol
Tor o b 03553 L3 sed el (YA Y) 0L 5 5,000
0523 5 VB s ol en 4 S8 lajles 5o 55 5
ORI b e s (s s S oS3 e
J4 ]

T s b 035330 L sed Dol (Y410) OLSen 5 557
5 Sk (o R e oS e
sl o Ol g ShB s (6 bl 3pd o Sy
Syt b 033380 A3 gad el LT ¢ pazme 3 S
I 58 oo s 02 3L S (S5

g 41 33,8 03531 Lz gad el (Yo0A) OLen 5 5
D3 s 03 Ol kB DL a1
Ll ol Oyl sl adles mls L ol asdlas =k
53 s (IY0) (655 ,8 VL clale i eslatad ol ool e
5 IYATEL (1Y/0) Lol andlas 4 s LT anlllas
Gzl a ALS (sl 03553 dngad odlel il
[Yaxr o] o5 o cobs s o 2555

B o il 5lajles 55 e U -0-Y
WSSy bl s S s il slajles ol andlas s

‘5(-\0)@ J}J}) _,\..2_9; )\JSL;\SJLJ:{J:,)V.’;&L@L Iz

dey sl S5 4 iS5l sl dsed US4 pl)l LB
golie i 5 ad e 4l edas S0 X (558 Sl
(o Sla */18A) L2 odalie R3S W65 s gl ok
R3.5 Ly cals jles o5 polie o 2eS 5 pslie op 2eS 5
G2.5 RS WS =, g sles G 25 W75 W6.5
ATV GNEY ALY GATE LSS a) Al edalie WS
(o ol

g dsb il s S e bl 4 b S Saese
golie i pd o4 CBL oA a3l S
SR2ZW8 o osm S 5R3.5W6.5 BT
5 (eSS /MY 50 /YY i a) b etalie G 2.5 W65
Rl RS WS Sl 55 sl op S 55 slie (o a8
5 NVY G55 a) as ealiG 2.5 W65 3.5 w 6.5
(pS5S VY

Slss »owle cly Y U8 Sl el Sole S
2 IL I S (oolge plu mla 5 1 o o Sy
s Sign 5 e oo Jolbsl Sl e
S SR2Z W jls s Saer olie op 2 03 Ko
iS5 (46 e 8 AT U sdalis R 3.5 W 6.5
RS L5 G 25 ;R35 L o polie o zeS 5o polis
(a8l p 8 VE 5 AL L a) Ad sdalie WS

e 5 O sl eV LI Sl el Sole O B
B oyl del Gk Sl s sl sl wse 008
CohB slie cpmie A e cls (S x gl
NY) W edalisR 3.5 W 6.5 s [les 5 O

o 53 olie (e85 palie pmeS 5 (e (Slap S5kS



\Y"W Jo.@_: Ao 692 LAiOJL‘)—nﬁI

u—iU‘-&’ GL«ﬁjr}-L"

Yo s T e Sl 5 A3 s b 5ls ame SM

Cael 03 2 ()
O] il glasles 53 g e LT 4 bg e =k
Shasl Lebsoh Bld 5l bajlad aes dclll oa b (g5ls sme

.Lbﬁ\)\b\)‘\w&-

VoY a0 o Ve 4 e s e 5Ll
bos g5 Sose 4 Ul mlcal ey Cias LB S

s el s
SRIW Sl cals Sl 3 K e Slisl slie o 2
4 e Szl 5 s calie R S W S R35W6.S5 L

Table 6 Sensory analysis in different treatments of hamburger

samples Color Tissue Smell Taste General
acceptance
Co 7.66+1.15° 5+0° 9+0° 7.66+1.5® 6.33£1.15™
R2WS 9+0? 8.33+1.15° 9+0? 9+0° 8.33+1.15°
R35W6.5 9+0? 8.33+1.15° 9+0? 8.33+1.15° 7.66+1.5%
R5 W5 9+0° 6.33+1.15™ 9+0° 6.33+1.15™ 5.66%1.5¢
R2W55G25 3.66+1.15° 70 9+0° 8.33+1.15° 6.33+1.15™
R35W4G25 3.66+1.15° 5+0° 9+0° 4.66+0.57¢ 5+0°
R5W25G25 3.66+1.15° 3+0¢ 9+0° 3+0¢ 3+0¢
W75G25 3.66+1.15° 5.66+1.15™ 9+0° 6.33+1.15™ 5+0°

#Means with different subscripts in each column differ significantly (p<0.05)
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The increasingdemand for low-fat diets has led the food industry to develop ormodify traditional food
products to contain less animal fat, so in this study, the effect of different levels of rice bran and walnut as
a fat replacer on physicochemical, color index, textural and sensory properties of low fat hamburgers
(30%) were compared with high fat control samples. Control with 20% fat (treatment 1), and low fat
hamburgers with %10 fat and % 2 rice bran (treatment 2), 3.5% rice bran (treatment 3), 5% rice bran
(treatment 4), 2% rice bran + 2.5% walnut (treatment 5), 3.5% rice bran +2.5% walnut (treatment 6), 5%
rice bran +2.5% walnut (treatment 7) and 2.5% walnut (treatment 8) were produced. The results of
physicochemical analyses showed that, using rice bran and walnut could reduce fat and cooking less and
increase the moisture content of hamburger. All in all rice bran had better effect than walnut. According
to the color index, textural properties, the better results were observed in treatment 3, and in some assays
were observed in treatment 2. Sensory evaluations indicated that hamburger containing rice bran (2-3.5%)
had improved texture, flavor and overall acceptability, the best sensory score was observed in treatment 2
(% 2 rice bran). So, this study indicated that rice bran (2%) may be a good fat replacer in low fat
hamburger.
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