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1. Thickness
2. Gelling
3. Flexibility
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1. Quince Seed Gum
2. Shrinkage
3. Cruciferae
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Table 1- Type and percentage of species used in the beef burger formulation

%) s ys Spices laa 53l
1 Salt S
0.5 Garlic powder B
0.5 Onion powder S o3
0.5 Black pepper powder ol J28 53
0.25 Cinnamon powder OPlP 3
0.25 Curry powder S

3 b 4058 Wl fawd et LY St

Table 2- Chemical analysis of Alyssum homolocarpum seed gum

Lo S 5
(%) R
Chemical compounds

4-5 (Moisture) Casb,
13 (Protein) S
1-3 (Fat) e
5.7 (Ash) S
82-88 (Total Carbohydrate) &I ohay s
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Table 3- Formulations of high-fat control, low-fat control and burgers containing different gum concentrations

— ol Ols Sl 8 5, Gl g 3 3l ORI e (337 o35 Aoy3) Jlas
Gum Water Sunflower oil Bread crumbs Spices Meat Treatment (%)
Carm V) ooy dals
10 10 9 3 68 l s
HC (10% fat)
(o I o S dals
18 2 9 3 68 SF A
LC (10% fat)
N e
0.1 17.9 2 9 3 68 e
0.1% G
D e
0.5 17.5 2 9 3 68 e
0.5% G
A e
0.9 17.1 2 9 3 68 G2 P S o
0.9% G

HC = High fat control (10% fat + 0% gum); LC = Low fat control (2% fat + 0% gum); 0.1 G = 2% fat + 0.1% gum;
0.5 G=2% fat +0.5% gum; 0.9 G=2% fat + 0.9% gum
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1. Moisture Retention (MR)
2. Texture Profile Analysis
3. Hardness

4. Chewiness

5. Cohesiveness

6. Springiness
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Table 4- Chemical analysis of the controls and beef burgers prepared with gum (%)

Sl g S S S S5 Cusb) sles
Carbohydrate Ash Fat Protein Moisture Treatments
(‘/A\ ') ] Aals
8.62+1.51° 1.99 £ 0.02¢ 10.17 + 1.83° 1548+ 0.57°  63.33+0.32° B
HC (10% fat)
a d b a a () “’J"Vs Aals
7.91 £ 1.59 1.82+0.01 3.36+ 1.89 1497+ 1.38 70.94 £ 0.34
LC (2% fat)
B R VAR
7.83 £0.47° 1.95+0.03° 3.28+0.52 15.02 + 0.03° 70.96 + 0.14° e
0.1% G
Aoy /0 A
7.77 +0.57* 1.94 £ 0.003° 3.43 +0.08° 15.184£0.99°  70.55+0.16" e
0.5% G
a a b a b Aoy +/4 cwﬂ
8.89 % 0.60 1.99 £ 0.0004 3.24+0.39 1521+0.57 69.90 + 0.78 0% G
. 0

Jﬁ/V)OS% G‘(@.ﬂ/'/\+dﬁ/v)01%G‘(c~ﬂ/'+dﬁ/v)uﬁ(¢5ML& (LC)‘(C«.»/'+Jﬁ/\')uﬁﬁMLL(HC)

(foe 108+ 22 1¥) 0.9% G (e 1470 +

HC = High fat control (10% fat + 0% gum); LC = Low fat control (2% fat + 0% gum); 0.1 G = 2% fat + 0.1% gum;
0.5 G =2% fat + 0.5% gum; 0.9 G = 2% fat + 0.9% gum
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Table 5- Changes in puncture force, shrinkage, cooking yield, moisture retention, and pH of beef burger texture
containing Alyssum homolocarpum seed gum as a fat replacer and controls

e o35k

SASs Oy g 4 Zoaslie

pH Sk S b b Cooki Shrink P . Slesd
. PN ooking rinkage uncture Force
Moisture Retention (%) Yield (%) (%) (N) Treatments
(N2) o
5.43+0.03* 82.48 £ 0.97% 88.75+1.04* 9.84+1.56° 3.79+0.21° T
HC (10% fat)
a c b a a () “’J"Vs Aals
5.42+0.01 77.84 £ 1.40 8429+ 1.60° 12.88+1.63 4.69 £+ 0.46
LC (2% fat)
a c b a c Ao/ Cf“‘p
5.41+0.01 78.73 £ 1.40 85.20+£1.50° 12.16+3.91 0.39+0.23
0.1% G
a b a a ¢ BWSTNYIN cwﬂ
5.41+0.01 81.74 £ 1.50 87.86+ 1.38" 12.05+1.22 0.23+0.03
0.5% G
a a ¢ B RTRVA cwﬂ
5.42+0.01° 84.29 £ 0.64° 89.63 + 1.31 9.44 +1.28 0.17£0.04 0.9% G
. (V]

b o 10 0.5% G s 101+ 1) 0.1% G s(iams Lot + oz 1) oS Als (LC) (s Lot + o m 110) o  2aL (HO)

(goo 1018+ 22 7¥) 0.9% G t(pos 7010

HC = High fat control (10% fat + 0% gum); LC = Low fat control (2% fat + 0% gum); 0.1 G = 2% fat + 0.1% gum;

0.5 G =2% fat+ 0.5% gum; 0.9 G =2% fat + 0.9% gum

5 SIS s LS a5 ek Sl sy b
wlie oy 5o (V) 25 5 o e aa3b il
u:_.iﬁduo:))\J_é«_ng_;SbSé_JQ:ﬂ_H
5 dr Gl J5 4l sl b o S
Ol JalS 5 oS e 53 Db, Lais
(YD) a s oo el il 3l SuS s >
035580 Al s 55 (Y010) Ol 5 el glal
ol e U s JT U5 S Ao +/0
Sy el Gl s (SUS s Ol el

() sl u,ﬂ.s;,@

A5

Slaas gos s 033l Aoy O s 1SS 033
R e el s 03l QLIS O g g5 S es
Shas ag by e sola e BN L 2y ool
b3l s s (Ao 55 AQ/EY) For o3t /A (G g
Sls e B e CBlE 5 o Sl
F/E7 Olme ay sy 033l Rl e 5 5
U5 L s IS s s 8 do s F/FY 5 ds s
5 SIS alS o osb, s oy b
IS oo el ol (7)) Wi o W S s
Ml 5 e s o 5 o 0 8 S Clew,

2> S ol it )3 oS 1l e 3l Jols



Oy 9 darmw y99 danlipo

fome (P<U/00) LSV /0 Y Dl S an
WMA)CA_:‘}J&)L_»LUJZ-VS LSLQA.})&J BE
Jbg‘)éj

byl 0oyl alin iagh 5o .ds S Sk
4 (w3 YY) Qljjlf-[?) 5 (s V7)) JJ}.,\
(e Olpn 53 ols e LS o S e
A3 S S Sk sed Cukens 5 O ol
s 2 L (YA 0L 5 5415 LS. ()
7S eed OV g b a5 2 kS i 035531
FEARWY cJ\_;fj_?.h.éJ_.pﬁ sl bl aS s S (’W\
Cbl o Ol 3 (gols e falS
Sl () A3 oS Sladiped oo 5 Ok s
5T ) e ST LG (YY) 0L
CreS gl S ol gss 2 1 (hoss /Y
Ol 3 Solssms Jals &S s S el 5 oy
shad by aalie 3 pee ol lasbes Coras

(YY) o sdalive aals

SN Ced b iagb )y (5 104K b b
3 SLe 0 Jsir) e slasles 53 caby
St 405 &l e YL O @ Jlail b
spban cosb, b e b as g sba el
sl el e S lle (515 L gl s
AEY) Ccisby b o b oy S ke (P /0 0)
s 22 S S jran O Vsn b 4 bsie (Ao
e I D e SLRANTE
ezman 5 (Y9) QLSS 5 013 glajans 03553
el s sy /) g_m;ﬁ)\,_f'@_w
S SR e Cmshy a5 b

W) a3 8
sl sy s ol 3l Jd g U
Ot P S S ol w5ed (F J5ox)
Dles 5 (FVA) Sa s o bB 5 (FY/0A) e
OVAAQ) e s S 5| s oy 413 (S 5o
Ol A s s CUAT) O LB

oalS o ey /A LY j\@_.,av\_.,aﬁ

agdd 4ils paws (55l P[P GO XS SOV N PRSP P 5 BPIK CAVNPRCIOF DUV I X PPN W R~ SO U B, A PR

Wl glsles 5 o R Olgea 5l
Table 6- Changes in hardness, chewiness, gumminess, cohesiveness, and springiness of beef burger texture
containing Alyssum homolocarpum seed gum as a fat replacer and control treatments
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HC = High fat control (10% fat + 0% gum); LC = Low fat control (2% fat + 0% gum); 0.1 G = 2% fat + 0.1% gum;

0.5 G =2% fat+ 0.5% gum; 0.9 G =2% fat + 0.9% gum
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Table 7.Color indicators of raw and cooked beef burgers containing Alyssum homolocarpum seed gum as a fat
replacer and control treatments
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HC = High fat control (10% fat + 0% gum); LC = Low fat control (2% fat + 0% gum); 0.1 G = 2% fat + 0.1% gum;

0.5 G =2% fat+ 0.5% gum; 0.9 G =2% fat + 0.9% gum
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Figure 1. Sensory analysis of beef burgers containing Alyssum homolocarpum seed gum as a fat replacer
and control treatments
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Abstract

Background and objectives: Conscious consumers today are looking for low-calorie and safe
foods. Hamburger is a high-calorie food with a relatively high fat content (20-30%), and also
one of the most popular meat products in the world. On the other hand, reducing the fat content
of meat products reduces the sensory (color, juiciness, texture, flavor, and mouth feel),
technological (water holding capacity, cooking yield), and rheological properties of the product.
Non-meat ingredients such as hydrocolloids are used as fat substitutes to improve the quality of
low-fat products. Therefore, in this research, the effect of various Alyssum homolocarpum seed
gum (AHSG) concentration (0.1, 0.5 and 0.9%) as a fat replacer on the technological and
sensory properties of low-fat beef burgers was investigated and compared with those of high-fat
(10% fat) and low-fat (2% fat) control samples (without AHSG).

Materials and methods: For this purpose, three burgers from each formulation were cooked at
150°C and then cooled to room temperature. Moisture, fat, protein, and ash content of the
burgers were determined according to Iranian National Standardization Organization (INSO)
2304. Textural profile analysis parameters were measured by the texture analyzer; and lightness
(L*), redness (a*) and yellowness (b*) values were determined by hunter lab system. All
experiments were done in triplicate.

Results: Increasing the concentration of Alyssum homolocarpum seed gum increased the
cooking yield and moisture retention capacity in the samples. The addition of AHSG,
insignificantly affected the lightness (L*) and redness (a*) values of the samples. The lowest
level of L* and b*, as well as the highest a* were observed in cooked samples containing 0.9%
AHSG. The hardness, chewiness, cohesiveness, gumminess, and springiness reduced
significantly with an increase in AHSG concentration. The lowest hardness, cohesiveness,
shrinkage, and puncture force, as well as the highest cooking yield, and moisture retention
capacity were observed in samples containing 0.9% AHSG. According to the results of sensory
analysis, increasing the concentration of gum did not show a significant effect on the sensory
characteristics, while the highest total acceptance was observed in low fat burger containing
0.9% AHSG.

Conclusion: According to the obtained results, the sample containing 0.9% AHSG improved
the technological and sensory characteristics of low-fat treatments compared to the control
samples. Therefore, the possibility of using 0.9% AHSG for developing low fat burger
formulation is confirmed.

Keywords: Beef burger, Hydrocolloid, Alyssum homolocarpum seed, Fat replacer, Sensory
properties
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