@ WY B WA Gloas N e o /Y o)l ¥ als / plie mlio sla yimgly 4 puis [ iboh ole dlio
M

=Y

foursal of Food Research

DOI: 10.22034/FR.2021.38771.1723
S Gla (S35 9 0y i g Al g plag) Dls fas Guniols g jasa slalud gy sl
MLy T 3R

T e e it 9 (lSal jasias Lo

QUANY 1oy g WATNA bl 5 0
6)[_“&:?]4@tﬁjéj)jwf)l&e@bc&l.:\.&'@t«ﬂj(’)h"};)l?‘zb\

Gl srb e 5 (3558 p oo oKls (e mbo 5 pske (55 FERI I P

Email: amotgan@yahoo.com 5 J yius®

oaisa
OIS fom plSias0 e gy Cda RIS (o cailie o) s H g0 sla (il gy ) sl ; Sladlas dias)
5 Ol Ol fain alis Ol (oss Lo e S soliinul (pauson GEa 5y (ol alasl B Bua i BuA sl oo o suns
ALE Gls pas (sla i gy 1HlS Ghgy a g sud oy o 98 AS Slis gad s sias (b gy Jele ol sie 0 ool
$ALE 5 Glas fae Lslae Slam 0 ) Jslae 5 (oo (S50) wmss N 5 o /0 glachile s oleie S sa glaas s
bl e sha ot Do (8 55 (A e Ol g 9 ((AIED sy deo 3 (A Gl gy O G o 4 (V ) cuas )
S8 Gaotdi S uls s sael i il iEalid L8 K 158 pws o dose s pun Slussad 5 K,
Vs (AVY) olaas ol €ls jas w50 Y bglas (7)) Glas, €8 s wisju ) sladi gad 4 b gs yo (A3 D 5
aald € gad (Z2/YYY) 09 wald Goad 4 bgaye A3EE g HIa8e (535S g (VM) ald Gl pas dis s
L oasd A i gy slad sad ok Lads gad cushay Gl 38) s pauidigy 5 (0VN) cadila | by Hlae oy 53aS
23S (p<0.05) windls 1) cushay Sl cpsids oald—glas,; € o s pu ) blas o Glag) fas ss 0 )
L osadisolagid gy sladised Saw g plan, pae b sadisalo il gy sladisad 4 bgsyo sud a2 9, Llule
Lads gad pliw 51 368 (sl P o pots ala—plan; Gl pas bglas 5 Glan, (oald Gl pas s jyu ) cbile
(sl (a8 Aaih o gatl slanl o1 e Slios sead o (gl e 5udS s sa slad g3 As sy (P<0.05) o
S cmsb (YL 5 (e ) wda (RS b plag) fae we 0 ) b sadisalajid gy Gl dlola mlB G s L

s SLAT) e G 53 lsie 4 IS By

st «oald Gl faa (Glan; Gl jas (G SE e Sals G850 g



Voo Jo /Y ojless ¥ ala / plie mlio sla yimghy & s

) e e 9 QBjeine Y-

Slse Sla gl 5 dieas Huy 55 Lol pie Lo oi5a
(DEKA) oo 9 Jolas sla fualing sl (sdie
Widds oo Ll 4 pslhe aal iaas 5 s a5
VS soT sunie SYL Gl Genil sladin 55 uliad s Ll
@3 STV 5 S Wl 555 o9 (eoa @dlise Ol
S (YW Ganwsd 5 10s) adls G 5ls )50
Boos sl olan Do waw o Wb bl
WDsdige Ol 5 O HLad waubia ((Bly (B (535S
OB yems AT 0t s s s ol e s b
AS Gy Ol b (phe oV smas sl LS
o ey ool 31 el bl (glliade 5 Lol 33l

0% ORou i Olee LA Gl pais ) suliial

5 Somly) wsdiee pubaal (S0 Sg s slass sl
Oblles 5 58 Alus 5 V¥ Ll 5 ¥oAY o))lKen
9 Of 0 i aentilSe dias’y 5o iy SlRaEaS (Y- A
OLlSes 5 o ymly) ol st aladl o 53 350 Jelse
ol LA, sSB (Yo lSea 5 (s 5 VY
delse 0ol 51 solans S o 555 0255 wia )
Obe) wae calgl wlse slos (295 cndS o3l 4l )le
Ologe wala goule (e iyl cngh, Glhae iy
ssase slagsd 5 b 5 Jsmne S8 (iS558 5 202
O oaS 5 U5 oo i, HSG Gl g o Lo
A ey 5 Gy slaslas Ble 5 obss ab
Lol 5188 GaSErm Gliss s srmnl e SSaa
wilspo (Sb zooa 5l am Gy, Olae pside «
55 OEUS S yume Ja 3 a2 Bl 5 s05a3 Gal s
sads Cda Gy Llie (s 5o eage Jele Wil g3
any 32 g soble maaie HuSUEST 5 Gl (IS5 asl
Soall) cl S350 sl G2 55 ia GRAS gl mbs
5 Ul 5 YooY GlKaa 5 L)€ 5 Y0¥ Jhie
(VY LK

doudo

cacl APIACEAR 858 5 Blate wilasias 3 (S musa
b e s, DauCus carrot L. e ol b «
Sl Olsie 0 oS YL sulie lols masa
p XNV s B, Gas S gosbh cl A sl
A Gaelins US 5 aa 0 VY (el aels (ol )
sl ran 4 (35,80 (WL 5l 00 S oo s Sl a0
il go O DISE s s s slagis, O (S
S omly B sladiuza 5 (Sulus s 4 il é ol
T 50 OB Oualie Yo sgaa o Yl oS (g, sk
tow 2lae ulse il s cga Gl sl Ho (Su S
(YWY OLKaa 5 Ss0) w08 oo 4w 5o L0 4 S0 S
dan slos oliie 5 2ol (Say (B, o9 SEsw
\-\.hT.ILlGA dolie 5 caris o ‘0._3‘;\.': e 3l (5‘de34..;§
dola Slhnis e @B 1YWY LK 5 o s nly)
09 oslbe cdls 5 aab slasl & Gl ee (HaS Fom
oo ) oo ssaa Lo Lud g olS Slas) ol
(Yero OKeaay 08) ails oo st (908 gom shilde
VY 4 0T lalie (al8 &S (op YL ol Jla 0ol b
u.&l.n &»t\.\ ;‘ Sy oo JJ—A—AM JS 008 oy
OB SN LS 4 Sl fpl Syobds ol B0 SE e
B @ Hole sl 8 (gl 50 gulaidl Sl
cen el slaslas 51 suliiad 5,0l Al L
osbieds sudit s oY gans L5, @lsiae JalS
cnaal Bla 5 o ool drela codla a8 5ag
(VAT GLSen 5 JsSim) w00 lad

2250 ) b oha 5 pawy QR sadif e slalie

o gk s, a8l was oo JSES 1) Gl puse (2l

' The American Heart Association



m oASEpw uh (S S (Shy 9 oEay le 2 (ald 5 o, A ges (51551 5 laidg b

SVW S5 @ paaal P55 4N 5 /0 sla clile b

5 0/4¢ Pa.s”
A gmon B baallbs Gl pon clrse v sl
Ol 5 (ALd (5 Ol oo (sad IS 5 una slagid o
3 OISt b msa Ofss ol Glae halS
5 S Sliampad Lo st oyl Sl et

Lagdiyy 9 9l

P ad po 4 (B 5y Gl o saliial 55 50 0 g

pl& Olan, oS58 3 Glas, Gls fais 5 Al Gl jas
slae 885558 5 masr (Ol «wussSass) sl
I O SErm papade HhSLET G2, (ol b
Olll S =S5 5l 50 G188 N 5l oS,
A (gl A

RIGED 53 9 O guslinn g dags

3 Ol pae lad slae Tuil s cAs il gy cg
fofo 5 N /o) alins slacble o ald pes
sy Il [ sliie (s B 4 (ana/ (0 Ao,
23 omdtie saulie b las; 6l 5 ool €y slajaa
b baas slos o cels ¥ e 4 g Ja shie O]
VY e 4 Lo slas Gupes ik (Sad casbolite ;500
oS (6,81 (gl ol S Sl a0 ¢ slos Lo cela
G g 98 sLad gad dolo) o ud (5,108 Wjas
0 seadad o 5 (60 gy s b OT L sat
S s (Sie Bl Y pliS,1 5 i) s sbus olalad
Ol fase (a5 5 ua slad slae 5o alidls upu
ol & msd Voo ) o) oy s Al
9 ostbse GBI glos 5o dABI Y mae 4 (B8 5508
slagind s Bda Holie 4 sud A gy slad s
S RS ad suls L8 Sudie Ju g9, 2 Sl
cia3 LapT 4 wad gl ge e STy0 L La sa

2 Cress seed gum
3 Basil seed gum

i ol phis slis piad S dlie ol G a5 b
- Ol gy 5l soliiesl (S co Wl 58 55 Dl o (page (EBS
Oo s ralisn Lo Su 58 Ol sl b (Shsa sla
o celio ol liugad Ak o sS4 Sl
VAT GLKea s opmly) ol 0opS oY smne il 5
s 5IS 508 (s Gl 09 S (YT Kea 5 S o
Jlaw €+ L0 € aiid a8 Jalse 5 Lol 858
osliieal (Y+1+ 1S 5 oS i) ot soliial €8I
GBS o Wl 5 e iy Ol sie 4 Laad SIS 6508 )
9 S589) 9sd Jsanse o8 wlla Lia 5 2y, i
S 0 B ) wda prals Ll dals (Y1) ls1Ken
4 28 sule plas S (s oIS g0 slagi 5y
adl e LT S5l Gad U5 5 (sl palsa duls
lolse cslio wd sl 550 LA g1y (Y- Y Lk
BB s olusgad hnes 5 o5 ] Wil
do wlb dopens 5 pha a5 alla slal G Jos
0 SSLS laadsgaa G 5S6 6,8 18 ks
Sload Ghaledl 255 Cia (RalS oy Ghdg Olge
OB @bl daciSy © Glbee gl Gu 3l «
Jiie (o€ 53 S OY3 pass (o 588 Ol s (HLSILKS
9 Hele dmss eSeomas Slole die Slsle
o o) oS eolal Slsbe dfe dus Ssoae

(Yo oV UL s elals 5 YoV - ol,lSan
(BSG) play, wils pan 5 (CSGY ol wils pon
slagiassy € ales gl s slagen 5o
sl Loyl Swsaus i gy GI8 Lo s 5o (599da0
dL/g als @ls jan (5550 i) S 5 ol 438 50y
S WS QOIS oLKaa 5 oee ae VY
O3 b Glag, 5 oald Gls jas (Al ) S
Olay 4o fae (5all 4 Sy 5 aiidly il 58) cible
Pa.s™ s VY S5 @ geaan/ S35 /) 5 o/0 cble o

ALE Gl s sl Sk cpl Sl Ho 09 YY/EY

‘Gumminess



Voo Jlo /Y ojles ¥V bl / plie mlio sla yimghy & pis

2 e 9 OBt Y

Bb sla (Sig

il ol 5l 98 (Lot sab bl (e (s 50 g
2 salind (TAL0-CTS3, Brookfield, USA) i
Vs SSom me s b goldd G ge)l Bl Hkie Cpu
@ ady alad) UK 5udS wimju €0 4l 5 Slelae
(Y o Kas 5 5uusT)

)

Jae) e S5 ol 5 Lk S g
(o)) @ale IMG-Pardazesh, CAM-System XI
g L*, 0%, D% a0 050 slaielyly ook suliil
(VAN 1Kan 5 oul £53)

s (0 303]

Sigun G se5) 3l a0l b s Slus pad s
ol (a5 9550 (LA (S35 -8 dy alasl () abai 0
5 83y £o8) ws IS By s @bl wde o (K5,
(YA o,Kan

RN

o b Fulad MalS (ghlel pob LB 5o ha Sy o
S soliiad b W suls bl 3BT i iy aladl L1,S3
saliieal L La (:Slia -0 alast 1 420 SPSS 1530 55
el 53 Gl GeedT s puslisly BT )lel Jus )
(Y V) JesSI 51380 55 51 it dali wm 53 40 (55Le]
g Image J L1580 a5 51 Lajlased ay o
o S soliiol Lad sad S5 byl

(RS g3 310 53

sgas 550 cal mss lad pa Aspid gy dum s
VU o it slackle 5o oals @l s ol 4l
Gaad sud (3HIK @l Gab ol sud suls olis
aans N oable o glas) pae bosadissloid g
oubas (P<0.05) cals 1, a0 i 5y dum 50 (s yidons
Ol sl gy s po Wpas cbile il L S
© o ) e (Aol 55 Olaas fes 5 il
Die G yieS sald e il ald Gl s

(Y’\’)Q‘JMJGJ&‘A um.\ C.ul-‘..\ “) LS'&"‘U‘:‘:"":’J%

OolSan 5 B ges) wads (gl il wals 058 lsie
sola (S OS fow Guos s Gup (V0¥
L (OloSolsT ges sl ¥) GuS g mle G2
03 9 Foes 4By € Bue 4 ol S (Bl a0 VWY gles
Oy B Bad sols 18 Sadie i g5, s 4ol
3 SLal e 9y Bia B Gy sl 438 S Lads s Sl
Rhad 5 (S slagiolesl dans glos € Gaae,
28 S o) e A0 5 (555 2

(RSl g3 30 58

25 (Yor0) 5uuST (hy)y Golle Asidsy sy
LG (s 0o BWA Gaaasdl 5 dalae Gl
s dulae G gy G 5 B0l (AN i gy

B9 i gy ala (sla sl (5 Gl gy s sl sl 00

X\ o= As il gy des 53
Chdisy G s1a B 05

a9k 5 giae
L Gollao susiif ses slaes g cusbo s Olae (S o513
sl 5o Lo s o SeS2a L AACC(1984) st
pladl enli 05 4 Gasw, B ol S Ble aaja Voo
3 3om 55K 5 5T 3 asd 3 ow LG s .28 S
daulae ) dhasly SV Sda 055 (slue s el (loae
o S
MC(db)=(M1-M2)/M:

A O ans 5 Jid ladisad 055 il o M2 s Mr &
NV I ISR X
O 9y g
a2 yaan3 AOAC(2005) 5,1l 3k 55 ol
3 02088 (pSY) Lad gad ) et Hlale ) gl cpl 40
celos § cae 4 010858 e Bl soliinl b lads sad o5
S SEA 05 sbie 5 58 G2 ) Ol s S gloAdl
s daalae 5 sl

FC(db)=(FC1-FC2)/FC1

Sham 5 J8 Gsa oo oS« FC 5 FCo <
(WA GLKan 5 oald 4als) wiina (5,8 LS s



"y oASEpw uh (S S (Shy 9 oEay le 2 (ald 5 o, A ges (51551 5 laidg b

sty il s S s RS g s e (8, YU Giels
S5 53 (WAA) lSen 5 SA 4o 8 1l i s susl
able il 58l G aS s sad (51 (el Gyl Lo ss Bl

8l 8 gags (AR g3 Lo 0 Ajas

e Wagal GBS (YorA) OLKaa 5 oG b
o9 e OB S ma glagidisy ) S
871 5% I PR PRV AL PR Vvt K R Ry Jy PR VO W | O

9 ddmun o 9 b (s i g (e Wpes cilile

25 ~

Coating (%)
[E
()]

=
o
I

a
b
d
5 -
e
0 —_

0.5%-0.5%

1% BSG 1% CS

0.5% BSG 0.5% CS Control

(CSG) ali §(BSG) (lau,y dils (slajaws Alids slacdile ,ili cind g 9o (SLad gad A3 id g3 as jo ) JSub
Figure 1- Coating percent of carrots under influence of basil seed gum (BSG) and cress seed gum (CSG)
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Figure 2- Effect of basil seed gum (BSG) and cress seed gum (CSG) coatings on the moisture content of fried carrot
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Figure 3- Effect of basil seed gum (BSG) and cress seed gum (CSG) coatings on oil absorption of carrot
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Table 1- Effect of basil seed gum (BSG) and cress seed gum (CSG) coatings on color parameters of fried carrot

Samples/Color parameters ax b*
Control 26.95+1.63°  39.66+1.52%8  42.33+2.03%
0.5% CSG 31.50+3.36®°  38.06+0.9®  40.78+1.5®
0.5% BSG 31.35£1.67% 34.48+2.64> 39.45+0.95%
1% CSG 32.1942.16°  34.42+0.76™  39.3+3.93%
1% BSG 32.642.42%  32.79++1.96° 36.2+2.85"
0.5% CSG-0.5% BSG 33.15+2.91*  33.51+3.18°  34.45+2.24°
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Table 2- Effect of basil seed gum (BSG) and cress seed gum (CSG) coatings on sensorial parameters of fried carrot
Samples/sensorial

Texture Taste Odor Color Total acceptance

parameters

Control 3.8£1.3 3.6£0.78 3.8+1.0 4.2+0.48 3.8+1.34
0.5% CSG 41+0.83 3.4+12 4.0+0.81 4.4+0.53 4.0+0.8
0.5% BSG 3.7¢1.1 3.6£097 3.8+1.0 4.2+0.48 3.7+1.38
1% CSG 40+14 4.1+089 4.1+069 4.4+0.6 4.0+0.8
1% BSG 3.8£1.3  3.7#1.7 4.2+0.75 4.1+0.89 4.0£1.06
0.5% CSG-0.5% BSG  3.7#1.2  3.9+1.0 4.3+0.97 4.1+0.88 4.0£1.0
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Introduction: Deep frying is commonly used in the food industry to produce a range of food products
with high consumer acceptability, even though high fat contributes to obesity and cardiovascular
diseases (Lumanlan et al 2019). When the food absorbs the fat, it may change the composition,
texture, size, and shape of the food, resulting in loss of nutrients specifically vitamins. There is a
growing interest to know the methods that could minimize the oil uptake and to reduce the fat content
of fried food (Lumanlan et al 2019). Oil uptake is affected by oil quality, product and oil temperature,
frying duration, initial moisture content of food ingredients, product shape and content, porosity
of coating, and the method of frying (Khazaei et al., 2019). Since a high oil intake is linked to the
medical risk of obesity, coronary heart disease, diabetes, hypertension and cancer, there is demand to
develop products that absorb a smaller quantity of oil, leading to healthier fried foods. This has been
a driving force in the food industry to develop novel products, machinery and food ingredients
(Karimiet et al 2016). Using of gums to reduce the oil content is one of the simplest and most
convenient methods which do not require variation in equipment design. Specifically, the
hydrocolloid coatings are often known to reduce the oil uptake of fried foods. Basil seed gum (BSG)
is a novel hydrocolloid extracted from Ocimum basilicum L. (Razi et al 2018), used in food product
development as a gelling agent, thickener, edible film ingredient, fat replacer, and stabilizer (Razi et
al 2019 a & b). Cress seed gum (CSG) (Lepidium sativum) belongs to the Brassicaceae family and is
mostly cultivated in Iran, India, North America and some places in Europe. It contains a noticeable
amount of D-galacturonic acid and D-glucuronic acid which makes CSG a polyelectrolyte (Gharanjig
et al 2020). Nowadays, due to high-fat product problems, people are tended to produce and consume
low-fat foods with desirable quality.

The objective of our study was to investigate the influence of applying coatings based on BSG, CSG
and a mixed solution of BSG and CSG as well as oil absorption, sensorial properties and textural
characteristic of fried carrots.

Material and methods: BSG and CSG were purchased from Reyhan gum Persian Co., and carrot
was prepared from local market. BSG and CSG solutions were prepared at concentrations of 0.5%
and 1% (w/v) and 1% BSG-CSG mixture solution (1: 1 ratio). Carrots were washed and peeled and
cut into 2cm. After-wards they were immediately immersed in hydrocolloid solutions at 20 °C for 2
min with a product weight to BSG and CSG solutions volume ratio of 1:3 (w/v). Frying was carried
out in a controlled-temperature deep-fat fryer (Pars Khazar, Iran) filled with oil. Carrots were fried at
170 °C for 4 min. The coatings percent of samples was calculated based on adhered hydrocolloid to
carrots surface. Moreover, absorbed and moisture were measured oil by using a solvent (n-hexane)
and oven (105 °C), respectively. Besides, textural properties of fried carrots were measured by a
texture analyzer (TA10-CT3, Brookfield, USA). Color parameters (L*, a* and b*) were measured by
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image j software. Sensorial properties of fried carrots were determined by a 5 point hedonic test and
odor, taste, color, texture and total acceptance were measured. All experiments and measurements
were carried out three times, and data were subjected to analysis of variance (ANOVA). Significant
differences between means were determined by Duncan’s multiple range tests. p values less than 0.05
were considered statistically significant.

Results and discussion: The results showed that BSG, CSG, and BSG-CSG mixture at the
concentration of 1% had the highest coating percentage. Coating percentage is the amount of
hydrocolloid coating adhering to the surface of carrots during immersion in the suspension prior to
frying. The lowest amount of coating percentage was observed in the control sample. The moisture
content of samples was determined by calculating the weight loss of the fried carrots upon drying in
a convection oven at 105 °C until constant weight was reached. The control sample had the lowest
moisture content and the coating increased the moisture content of the samples. Specimens coated
with 1% BSG and 1% BSG-CSG mixture had the highest moisture content (p<0.05). The lowest
amount of absorbed oil was obtained in samples coated with BSG. There was no significance
difference between control sample and those coated by CSG in amount of adsorbed oil. The hardness
of the coated samples with 1% BSG, 1% CSG and 1% BSG-CSG mixture was significantly lower
than other samples (p<0.05). It could be due to a higher amount of moisture content at these samples.
The control sample had the highest hardness value (p<0.05). The lowest amount of L* was observed
at control sample while coated samples had a higher L* value. It was higher at samples coated with
1% BSG, 1% CSG and mixture of BSG-CSG at concentration of 1%. The control sample had the
highest a* value and coating with CSG and BSG decreased amount of a*. B* was significantly higher
at control sample (p<0.05) and sample that was coated with 1% BSG-CSG mixture had the lowest b*
value. There was no significant difference between coated samples and control samples in sensorial
properties (taste, odor, color, texture and total acceptance).

Conclusion: Frying is a cooking process to achieve desirable sensory attributes such as flavor, texture
and appearance. One of the most important quality changes during the process is mass transfer, mainly
represented by water loss and oil uptake, and heat transfer. High oil content greatly increase the risk
of adverse health consequences such as obesity, high blood pressure and coronary disease Based on
the results, the sample coated with 1% BSG with the lowest oil uptake and highest moisture content
and overall acceptance was selected as the best sample. The control sample that was coated with water
had a high oil uptake and hardness while moisture content and L* was low. The sensorial properties
of all samples had no significant difference.
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