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1. Balangu seed gum
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Table 1 Carrot sponge cake formula.

Ingredients (gr)
Carrot powder 10
Wheat flour 90
Whole egg 72
Sucrose 72
Sunflower oil 57
Dry milk 6
Baking powder 2
Vanilla 0.5
Balangu gum 0,0.5,1.0,1.5
Water 30

- - Z Z N .

Tt S o 9SS SNl Y=Y
e s 5 o 5l eslitwl L LacsS st (65 51 S
RV-7 Jul b (Brookfield, USA) WS, ix
(TO) (5[3' élﬁ) BEl M.:JUJ.»-\' B o Yo Lgl.h&..zj.» C& w2

Yol as ngzfe)'l.)u'l sk a5

£l (g S 0510 —¥-Y
)\oJLﬂ.’.’...N\LV»&BMB w})uu&s-u:wbjr»
53 051 3l eslinal U by Aoy s S avalows 151S 4l
‘jii‘j)‘\_j‘jul_awis;‘)-)w‘\{jb\ﬁwﬂu a5 V00 gles
V] Ldel e 40 YOOT o jlas Ol ol o 5,105l

KS pre K, £

Sl s O e GlaSS s Koy oy g

Juﬁd#ﬂl&ﬁ)]d»‘j)w‘)Jﬂe)w‘ﬂM

A esliwl (5,05 5 0 a5 o (Hp Scanjet 300)

\a

O3 D3l sy Ol SRl L s J1,psU cpl
SASs . Aons Al SR G 5 S ) (SS
5 fae A3 3,8 0 H B jas Aoy b o oSS
Sl Jl WSS OB 5 e jatls 5 o0 s o)
WSS et pogate 053 5 SS BHES 5 Ab
S o D3 s s pee doys U Cod S
SS Ky 1 fe dopn S ol Ol e Ogesl andlas
b s ke 5 S lawge il s sl ame
DE] 8,8 o 513 fos do s 36 o (S a0l
33 A Glages Sl eslind pds Jl S sle ey
o 1l aadllae b 3 1ol ga S 0¥ e
il glados 53 sl sl dg lald e Sbals
s Sla S5y e A3 LS s SIS 05V e b w
e S s e S Sheosar s et Gl
Ll ol edd 4 s S SS

Lbui':})}b'}c—\'

mp S ag )Y
el Olw el 5l e o L ialasl el (sl
0o, S SCis Al bl el S g (L) OdS)
St el 110 slacub s 4y S8 L s gy
s a3 W les s eny 5 B Slagm e A
o, b s oleal s Kis glad s s Sis
5 M e o825 5 5 Sl L (6506 i
o Al S A8 Gl il ol e gla sl
Yo sles L ,haie O 05y acids Yo Sl 40 Ladsls g
Yo ppabaoolcns sV o pH s ol § sle ax s
s b ol i LS e e B S 5
031 3 sdalinsty Do go 113 Mo Lasils 51 (5 S0 el
Sz Sl A Ol Sde 53 5 31,8 sl 4 Ve gles b
G iy 53 BB 5 5 Ol o Lo wigad A3 S

[ AT A
23 s o=l 03 eddag s SIS 4l OV e b
OLen 5 o [rass b ol el islS Y Jsde
o gmh 5= 035581 e atg 4S ol QLS (Y))

Ol o3 1] il e Ao s Ve il (KKS O 5 Y 508



e B ol d 5058 (S5 S Gla S s

e SO plds il eslited LSS e Sls past
Prdn b e all Gl s ke (S
bog S Log e 2L Gl bl JS nd 5 il

DA BLE oy a3

bl Jodou 5 4 o —V-Y
5> Laasl bl ad 8 el LSS an s bt s
ety Sl 23S 1B s 3y m i3kl SelS b G
Jlo i 525 sl s Bxeel (Yoo V) al s 5l Lyl o
o3lil 70 (13 sxe o 53 SAS 9.1 i3l 5 ) oLl

R

C&aﬁ}@w—‘”

T S s g fI F -\
G AS 0l 5 (Gl p T 5 Ee T e
Sl Foo e Glado s (g5l il K8 e
b S boles .l slel 53 fled 4 ) SE s
S35 i e GRIBIL s el 53 53 e
5 Sl asl Jials (P<O.05) (b pms 5b 4 (s 0l
S ) i VST e 3 0k Sl (53518
saline glie S, Lokl ol s 5 dile 1
dias0lE oy o I L S RS s S
DA Lk et CSKadsas) (2p bedipd Lo 1,
oS (ST NV Y 5l gy e il LY
YUY Sl SL Wl s o3 V/0 (Gl e (58l
Lrr 635 Aot 23l Sl U IS YV/EA
ol 3 o SAL Wl e A3 V0 (sl e
b il S5 et 8 65515 s s ickile
S il Sials (P<0.05) ol pme b 4 Ol w2dS
s G sl Ol 4 58 b Jl (Sl I S
SV 53 il (Ol & aily) Sy SS ¢
Jlsl 0l e il L g oall 65 518 «Sps 5 s

IADIRESRUIRCNCa

8. Pseudoplastic behavior
9. Thixotropic
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. Texture profile analysis
. Texture analyzer

. Firmness

. Hardness

. Springiness

. Cohesiveness

. Resilience
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Fig 1 Rheological properties of carrot sponge cake batters containing balangu gum as a function of shear rate
and time.
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Fig 2 The rheological properties of carrot sponge
cake batters with different concentration of balangu
gum (shear rate=20 s™).
Bars containing different letters are significantly
different (P<0.05).
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Table 2 Physical characteristics of carrot sponge cakes with different concentration of Balangu gum.

Gum .
concentration Ash Volume (cm3) Density (kg/m3) Moisture (%) Welght after
(%) baking (gr)
0 0.987+0.010*  61.32+0.82° 394.942.28° 18.96+0.10 ° 24.22+0.35°¢
0.5 0.990+0.010 ®  64.74x1.25" 393.0+0.44 ° 19.29+0.40 25.44+0.40 "
1.0 0.98340.012°  66.49+3.09 ° 391.3+0.18° 19.8540.26° 26.0240.62 ®
1.5 0.983+0.006°  68.31+£2.68* 388.6+3.84° 20.50+0.22 ° 26.54+0.21 °

Means and standard deviations are reported (n = 3). Means with different letter within same columns are
significantly different (P<0.05).
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Fig 3 Crumb color indexes (L'a’b") of carrot cakes
with different concentration of balangu gum.
* Means + standard deviation
** Means with different letter within columns are
significantly different (P<0.05).

b*
N
(=]

1

40 -

20 A
0.00

P 3L -E-Y
b 03 Olaim s s e 53 eddedalie (50 (n St
IS ol i Ol i 3L Ll 5T pln
2o L el 28 KS Gladgas b b ISS 53 550
el sl il o S asls e S3l s
G| ol 28 Sladgel 0 5d 0 4D 4S5 bOles

Wt Lanslie js g3l 55y i ;b5 51 (gols sme

v

SN sl el Yy

SV gt 53 oS AL e gt oLy, el LE
Db Fodas wse vt sde 4 0 S LS ey
O o3 gdoms 5 Sl ol D332 S50 3 b S oLt A
el b¥ Ll (50 3 Gl VY 5 G gl VY
Sl VY0 50T e3sioms 5 Sl gead O3 63,5 B ol
b by ml ¥ SE s ol o5 gl HVY o
by pao ilise glados b il &S K il
sdalin IS5 ol 03 &S jsbOlan sd s sdalis L
LY by, Ol gos dops ML ssie
wbdss SRl Lhds Sodss e 5 anl il
LSS w8l s 4 pes Ao s I3 SS
Sl L 0as Sy, Cel oS Al e 03538
Foiss den Sl feo Aoy V0 (Gslm Wpal 5l e WSS
For Dok 4i5ai b plidig) B 51 (ols pme SV 5 0s
Gz 4 80T B VAY 3o 53 A% Latli slie sl
2" arls bl basel om golbee Ol 5 el
5 A edalie b Latls 3 (gl me O] S sdalive
Ll S e Aoy R L s 6305
doys V0 gl wse glp b *F oy a* L* b sl
©VTE S ENTY ATl cS g a KL Wl ke
QU@WQ;;}%\Q(THV) O 5 s ,13Y el s
et ol o alis T sl 58 s
o (S e Y pemes foe 3 eslinal &S Ll S
soobon DAl 285wy S 00 5oy,
Llosgas SiIS 1y lie s (7)) sl
sop b OY) Oea 5 VS iemes [Y4]
Sl S 3 g s b 2l Ao T Sl
P 28 8 Al s et ol 4 S O
5 S s e Gl e IS Os GleY SS s

_[V']Jﬁ& L;;Lé—’ Jwﬂjmﬁ &) i Ea



s U bt 5558 SS3sN 8, s S ssee

oS3l r eSS (TPA) wib s LT b
2 s S Sas sler 5 STl e S s
o = ST} VRGPS S UL PR S PR
Jil 305 55 LS s Sle (o3 1/0 & i 31 ST
dos Gl Lol ail eSS0V L AVY/EL S
plomil g 28 alie Ao)3 1/0 a4 i 1 SL 4l e
sl Js 4 a8 il B LSS b)) cosls
Wb LS 0 ke buy pp 5 cwle i

(p<:/00)
3 el e b Ll A i bdgad i Ol SIS L
G gnd . (P<e/00) oL 2alS Lol el ol
i a el s Jsl glasss Gl pee 110 5l
sdalive Sl uds ol ol (555 OFA/0TN 5 00V
e B R e T BT ST R o
5 Sl Rl Sl Sl S sy S e glils lad s
el (AS o D35 L 0Ly (b s LSS Dl i
KS UpVgep 4 S il foo Ao 3 V/0 0353 L
(s Sl kS 45 AL odalie a8 53 b oS b ki
ool) Obey (b s bl Leolr 5 el (3

Al e Pl (s

Hardness (IN)

ol 4B S sy s s L3 il el
Lo)n V/0 ol SIS il b 4y by e (g3de e
Aol s 4 5 VWY sl 55 53 SAL s &
380 0% et Sl s o Ledd 8 S ke
Pt VVW=YN0 03 50me 53 5 4 o30S 5 ol
Lasls gl P Al s 4 e YVAY/N
Lo (P<e/v0) Sl Jalsl gols sme o sbalao] i
335 53 SAL 4l e 1033 1/0 (55l SIS Lok gal i

el s 4 e Y VAJ)L@.?_

Bl Bl

Balangu gum
Fig 4 Hardness of carrot cakes with different
concentration of balangu gum.
* Means =+ standard deviation
** Means with different letter within columns are
significantly different (P<0.05).

Table 3 TPA parameters of sponge cakes prepared with carrot powder and balangu gum (Day 1).

Samples Hardness (g) Springiness Cohesiveness Resilience

Control 872.44° 0.91° 0.56° 0.23°
0.5 % 776.09 0.92° 0.61" 0.25"
1.0 % 678.17 ¢ 0.93® 0.65° 0.28*
1.5% 509.77 ¢ 095° 0.69° 0.31°

Means with different letter within columns are significantly different (P<0.05).

Table 4 TPA parameters of sponge cakes prepared with carrot powder and balangu gum (Day 14).

Samples Hardness (g) Springiness Cohesiveness Resilience

Control 1084.43 ° 0.84° 0.52° 0.17°
0.5 % 809.83° 0.89° 0.62° 0.24°
1.0 % 686.24 ¢ 0.92% 0.66° 0.26°
1.5% 539.06 ¢ 095° 0.70*° 0.30°

Means with different letter within columns are significantly different (P<0.05).

Jd e ppad Al ml L kebes ens
R e e Ao Rl L S e Rl
534S 3 g wlS kil (B 5l adl (I aSCS
Lol buy plie axd 55 e bl dsdx

A fee 23 V0 (g5l dgas 5 el 0E 1S

W dl.ﬁ)')‘ @L‘S—O—"
At glados b aidel LSS e L3 B
e selys s w0 s s L il o
Pl S by e doss L ok

Q:’.] S >4 EREZS C«¢ Loy V0 ol ;§.§j 4Bl



YYaA J\Jjﬁ- AR 093 L/\AO)L&...L

TA V] Llossad a5 1y o3]SV amme 0¥ b

\p
S S LS S (V) 0L 5 Canss pen
Sl sme sk 4 Ol 4l jans o3 +/0 (G5l i
DT ool Jas wsd @ Cond W o sk
VYo e 5s s Sl dre eS8 5 QRIS slages
sslizal (Y018) O, Kan 5 domgo b yi 55 dnys /YO
or gesh SS G Sas ol oslin e 3G
Skt e oSde Glies Sl e g3 e 053l A
o 5 5 e Bl s 2 o o S

Y]

3 e Sohhe (g A Bl B S el | s
23 e deops Gl Loyl 1y el o VL 5l
Spe S Bl AL Slo et (KS 0peV b
5 Jls s e plas et B SEID
Aops VO ol 6sad oIS oy 5 eab b L
Gl sl pelastl s | Sl 5V e
oo o3 ) 5 010 (sl € sad G (Slaline ML (S
oo o KOs s 4 e Ol W0 A stalie
Aol Gl et S3L e ol
B ol ol elanl s 1 Sl S ol

53 Bgas 5l oslinal & Wil o Oliiee slu s L Ll yoe

Table 5 Sensory evaluation of carrot sponge cakes containing different concentration of balangu gum.

Gum Crumb colour
concentration lichtn Porosity Appearance Flavour Texture Total acceptance
(%) 1ghtness
Control 5.85+0.88" 5.35+0.75° 4.95+0.76° 5.60+£0.60°  4.85+1.23°¢ 5.70+0.73°
0.5% 6.00+0.97 ° 5.80+1.28>  5.45+0.69"  6.00£0.97®  5.85+0.67° 6.05+1.00°
1.0 % 6.75+0.64 6.50+1.10®°  6.50+0.83"™  6.60+0.88°  6.75+0.50% 6.40+0.50°
1.5% 7.65+0.81° 7.30+1.13° 7.55+0.94° 6.60+0.75*  7.20+1.01° 7.200+0.77°

Nine-point hedonic scale with 1, 5, and 9 representing extremely dislike, neither like nor dislike, and extremely
like, respectively. Means and standard deviations are reported (n = 3). Means with different letter within same
columns are significantly different (P<0.05).
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Carrot is a good source of carotene, water-soluble vitamins and amino acids. Carrot powder is
used because of its high nutritional value, highly desirable flavor, sweetness and appropriate
color to improve the quality of bakery products and all types of cakes. In this study, Balangu
seed gum was used to improve the characteristics of carrot cake. So, firstly, the carrot cake
batter containing different percentages of Balangu seed gum (at four levels 0, 0.5, 1.0, and
1.5%) was prepared and their viscosity was measured. Then the cakes were cooked and their
physicochemical properties including weight, ash, moisture, volume, density, crumb color and
sensory characteristics were measured. Carrot cakes batter was a non-Newtonian fluid and
shear-dependent and time-dependent type. With increasing Balangu seed gum percentage in
carrot cake formulation, the viscosity of batter increased (P<0.05). With increasing the
Balangu seed gum from 0 to 1.5 %, cakes batters viscosity at shear rate of 40 s ware
increased from 16.93 to 32.88 Pa.s (P<0.05). The moisture content and volume of cakes were
increased with increasing gum percentage (P<0.05). With increasing Balangu gum brightness
of cakes increased due to increasing volume, in addition decreased yellowing of the samples
(P<0.05). The L*, a* and b* indexes for sample containing 1.5 % gum were 82.00, 4.12 and
60.24, respectively. Carrot cake containing 1.5% Balangu seed gum significantly had more
acceptability than other samples (P<0.05).
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