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Table 1 Independent variables and their levels used for optimizing quality attributes of french fries
under different concentration of pectin and CMC gums

Actual levels of independent variables

Independent variables

-1 0 +1
Pectin gum concentration (%) 0 0.75 1.5
CMC gum concentration (%) 0 0.75 1.5
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Fig 1 Changes in the moisture content (A), Dry matter content (B), Water loss during frying (C), Coating pick
up (D), Decrease in water loss due to coating (E) of produced French fries influenced by CMC and pectin gum
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Fig 3 3 D surface and contour plot of variation in the Maximum shearing force (A) and frying efficiency (B) of
produced French fries influenced by CMC and pectin gum concentration.

5wl 0 a5 sl S e A8l Gres 058
sbdss 5 o) O Sl Bad 5,56 Do 30k
Ll Ay dpame 3 0,5 SSS, 5 odd wulS Lo sl
Mlan 5 SGT 5 [0] 0LKan 5 Jusyl 5,258 [IY]
sl b L Bl s ol G L alis ls 35 [1]
b e st 5 5 S5 laysSl L edias L3y
satla Bl el Kl o Jle a sl ssls &1
ST S & s g o e S e (6355
Loy il besslp ol (S kS W) 5 sse
AT oS R A D S el Sl
o“ﬁ‘)‘icp)bCMC)ﬂéb&pl{ow
ol GLoble s i etalie S boles ol
3 ol 5l el a e (5053 CMC 5 0 slagas
2B EA D K el U R e oo
GV slachale b as g € Jb 55 s pde b5
3dr dyame b (S5 Garls el Cm e g 5o 5
2 () b K, jaxtls Ol W (8 C K2)
CMC s 7V/0 Chle Lol o7 hds sladi sl
(b Os) dals glaaises o Jb= 55 A sdalis

N

bodd s iyl @b A (S5 LsSE ol i )
sl &l ¢ e B) Lisy 53 CMC 5 s s gons
eSS Slagas b Gotim sladds 257 s ol
3d Jpame @ (K5 Garls (Rl o e CMC
ssi e etalie £ B S5 5 S, boles (4 B K9)
g @ Ky ol Ol n st 56 CMC aes
ol el 5o sl 5Sy peo b alie 53 5 Rl
2 U CMC s clle (20500 L S e
Sl LS G Ly M5 plp @A (S
g e G515 L CMC g b Sl o imas
S 305 g jara] Gasmo Lsy8 Sy Latld Ol i
oSS chle sl L CMC foe VL slackls s
Moy Js5 L o5zl @b a S parls O
Glhases 3a Sy el Jltie VL S s
2565 5 CMC oo 7170 LIS L edd s idy
(Ghdy 03) ls cbawses pa S exls i

(8B J8) ws saalin
g 50d Sy 035 ol 5 6305 Ui Sl b ) jasls
6205 Ol 23 VD () et s Dl a0 3l e
Fre Aalp b o Sl g bl e B ke



\f,"J.g.a NA 092 ARN a)l.a.«.f:

TF 5o 035 fpw Al 2l g —O-F

S5 Rl
s & Gliiees Gan 035 ¢ il s S LT
G0l egdna slge B e 3 85 e SR (p S0S L
Jos Sl rie ol il o e ol s Gl
235d0me 53 CMC 5 (o lagons lale i T ool
Gle e cpiomen LA a3 S L s el Jlesl glaclale
o agh, e (as Sl Aoy b (glanals
R e e L N Gl BT 3
bl 5 S (W B gl Y o) L
Cosby Ol ald €50l b b gas IS Ky Gt e
2 Pl ey Dl s MR L3S Fe e 03
Sl bl ol 4 ol e Ml s as @S b
S50 klph aar 5 LA el DL el 5 055 Jires
AR5 et (aglhe o SN Gl el
578 e | S L s R s el Ll
S Jal e Olge 4 /88 chle L CMC g

Soye 3 Ad WS B s o oS plpoEb A
3 A el e bRl ER el ol sl

(0 JS20) 555 0 M55 o 2l Ol 508
(a)

Lvalue

bvalue

AN

avalue

color difference

@ppwuﬁjaCMC@paﬁ&&}wiCdﬁx
2AEAb S el sl st AU 0

2l A5
S ol Ol Sl AE) K, Ol jasls
5 ke (Gl 05) Al 500 b el A5 (lad yas
b Jpame Wy Kl a2l 28 bl ool O e
58S 5 bolen .l dals gladisel L alin Sy ol
6 CMC oo cLle ol b ossid o bl £ D S
Lgds plp @ (AE) & Ol Olpe VY chale
B e S J s sl Gasme L) Al Ll
goe LVY AW slackle L sejcew sladds
Ere dypame (AE) & ozl 2als o5 CMC
Spd e Mo &S bolea s S dals sladisel Lol
Uier 2 S0 b 0y e b aglin 53 CMC pes
Ol il adl 33 g5 315 w3 (AE) SO Ol
Gladiyes 3 a5 2L (B) 63,5 pals 4 a5 LS 35
el Ol A edalie CMC oo Lods 57 2l
5okt Gl Sate S e wald ladsel L K,
L) o CMC I I S RS WP P

el obj:j;@_’.l.hl.«.:: Mjm)\ ‘_;.’) &Lﬁ;}l_}

0.30 A: pectin ((%2W/V))

0.00 0.00

Fig 4 Changes in color indexes (A)- Brightness (L), (B)- Redness (a), (C)- Yellowness (b) and (D)- Color
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Fried potato products are very popular due to their desired quality properties,
taste and texture, but their high fat content has caused concern in society. The use
of edible coatings before frying is effective in reducing oil absorption. In this
research, the effect of different concentration (0, 0.5 and 1%) of pectin and
carboxymethyl cellulose (CMC) gums as a coating agent on oil absorption and
quality properties of French Fries was investigated and optimized by the response
surface methodology. Result showed that the moisture content of the samples
increased as the concentration of pectin and CMC gums increased, but the
amount of oil absorption, water loss during frying and the amount of required
maximum shearing force for cuting the produced French fries decreased.
Colorimetric results showed that, with increasing CMC gum concentration (Up to
1.2%), the brightness (L) and color difference (AE) of the produced French fries
increased, but, the use of CMC gum concentrations higher than 1.2% reduced the
color parameters of L and AE of the final product. Results showed that using
pectin and CMC gums increased the color parameters a and b of the produced
French fries. coating potato stripes with 0.69% pectin gum and 1.49% CMC gum
are the optimum conditions for coating process of potato strips and at this
condition, the quality parameters of the produced French fries are maintained
optimally. Application of pectin and CMC gums lead to produce low fat French
fries without adverse effect on quality attributes of final product.
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