\VQVJ,.@»&\O o)jbgf\' o)Lm...'Z &“J&dw‘jr}l&

U 9999 550 Z190! o5 43 (K0 )3 3956 INE J1 (i Z1 P! (5 Hlw dungd
&l adaw gy 3 o0

) P . \ .
gjl{)b‘dff‘))j@‘)ﬁ@‘j@"u

Ol Ol el 31T oS (a5 pske ATy ¢ plle o ilign 5 p oo L3515 -
4;;»«3]_ U,,Z)}AT}QL&)} ‘C,.J«LL@; Q)b} gj)‘éj‘.l} OL@)L\N U)‘})‘.‘Lé JJ.:.SCD-]A LgL@,hK.&.iLﬂ)T 4})1})‘.’&.&« f&;—“lﬂji QU.:E;J}SJA )L:i;":—\'

QV/AYIY 2 pdy ool V700N i2dl s 7)0)

o S~

S s Bl ol i 5 Sl el S w0 gl Il (lekine sl S eSU e b el e iy ) lesn ool 0
5 ot S Sleosart o PH 5 2l bagrlse 0Ly Sule (555 S 015 Omman ol it 3000 ealinal (A e G O 5)
75 0l b Sl 5 O sl (oL s plind gol ol s (0 gl el a3 sl S 5SYIE (6 gen O smman (| el S (6308
Dy ko3 VOV EY auls 55 555 ,SSle fala SaS gl 5l Jeol- S gl A o33l a8 ol 0L @bwjf)lfe o S5m dash b
e Ao WA Ll (V)0 l{ﬁlﬁpﬂj@aiclﬁwl Oles s v 555,500 015) gl el ag Ll 55 (ol el S o3l (e
orl 03 gl Al Oledily o 5ls 0L g 1SS a Lo ey e 5 3 sl Oledily Olps s Jald oS G O a3l A
23 ek ol Sy 53 5SSl emen 5 Ao s YYAE 5 VAT wals s Jols (i Ol ral a3 35 VVA0 AT ) Ll s
TANY VAT Ll ol il i Tl ol i) 5 el S 556 Ao ol e o dhe 351 oo TV il ol il g Jal
S b edd Il Slal el ML men 5 oo Ao s YA Ll pSde Ll s sl 05SG galid sl Sl s Ao

Syl ugado 4 3 YV 58 gles g3 a5 ol Sl

-CmgCamb;j)‘éju%‘dﬁﬁgﬁqw@:gzo\f;b.x,Ls

analystchemist@yahoo.com: i, Js”

Yia



...&J@ﬁ}zﬁd)@j‘&%dﬂl&jb%

ST S 55,8 5 51 ol Lo

dor JleS o gl Cmo S 03 S Sk sk
G W] Wlpin cv o V0] Losd s @ 015 o b ol

5 o5l] b sy D] 5o VY] Lser
Pisum sativum L. ole o6 L o 555 4 (S5 555
s Ll S e lasl o3 Sl 4 S ey JLS LS
Lo (K 2555 pd e S Olestie op Jlad
D eslinal 3y aviy bt s 4 S Sl 5
Sldeas S 5 s n 3k e GLIs Gl 35S
VEY o ool (K355 p S0 0 50 S gk il
S S s a8 K05 5508 OME 3yl n gz S50 p S
030 Dbl Olge @ sdes 5b 4 cas e LSS5 15 0T 035
LOlgi e oS b oo o pls Cruae o b 5 ol aiy
@l AU s L wlnle ol 5l s 2l
Ll a(Dixit et al., 2001) cole wis o G Sl
el (sla Jsbea 51 eslial b Vsane (G (o 2l i
Xuetal, 2014) 5,2 . gl Gdae gls Ll Lot
L pd o bellaws S35 o L & s sl )
Tloel 31 el Lol tils s 4 55 15 s Jame 4y ol
L SUG s oS s & i gl Gl s Sl
olisS ol 3 Ol ale 55 6 S0s sblse S s oo 2alS
Jpame s iS5 VL I8 Ol eSS P> G jae
Bagherian ) > > JLa 1) 1S A5 ape o b sd 5
gl SBlaal b ss S 2ol 51 eslinal (et al., 2011
IS 5 bl ol & GUE slse 5l ols DS S5
ol i o5 8 68 sl sl Kos 51l il 5 S
)l GGl Sl eslizal as STl anils ax 5 Ll @
ple e 3 OF Sleslinal Ll ool gl (S le o 5kis
S bbb 5 T bl b s dsSsas Sk 4 ol
GaA S Sl eyt e sl e sa S5
ot OSee b ad gl e img s CES5L OSG  peaes 2l
SDVE] bl bkl 51 bl s e ) A5l
Ols Sl (55 sl ad 31 S S5k 51 5 ol sl
53 ek 18 Wi 3 sadsei[Vo-N1] Lyw 5 V5K

4. Pea, Green pea

Yo

aode —)

ol 53 asmse gl LBl ) ledamy byl (5
S, sSYE 1 OF plael to o 035 OlLS wen Joho sl
IS5 5VE 5 Sl Gl dle ek slad 5 ol
WT Vs 1 Sy S b ool e B[Y ) Jaas e
Ldske b gy osb 4 & e2p deal SSpp8VE £ 0
RYSCNICI R SEY | 37) 5] [RCI RN T PO [ W R
Sl (Il b sdd sl (S5 S sbs 03,5 43 DE)
OF 208 e S bbb Gtees Sl S 05y
035 53 53 Ol ol a3 e s G [o]uil
DE L 'HMP) YU (5 il a3 b 5585 16,5 o 5l 3 ool
LTAMP) (il sl ams b 0 5 Aoy 00 5l i
PH 5 Vb g ol s b K [t] do)s 00 5l S DE
00-V0) i VL chle 5 (Y/+ =Y/0 esgd=s 3) oyl
Sl am s b G oS Il s a0 J K05 (Ao s
LoLQOGY auls 55 pH 3l sy s 55 Llg o ol
O osam bl e 0 LS S0 oS Slke sl 05
UL o o502 Jor onl Sln oS J2o b B 50 gls
o oS gl sl 4, LIS e b i) der )
e St 615l L st gl Els T 51 slisad & Ol
S OS2y (s 2l b OB Os g s 03 S 0L
M5 S kS O3 a5 Al O3 SYsb e
03 ol il sy G e gl s colee dhex Sl el
Loy o s SV pame Sl (Gl 5o € ol J-
53 eSSk 4 aSeEl s S el 5 VL cois
5 oSl eSS Ol 3 5 L A5 ol 18 s
LSS omaman [V] 2,8 o 13 aslinal 5,50 oias gl 3
oS SV pame 53 0SS Olsn Sl St (g 2l 4o
ool 550 (Bl 5 Subs 4 M ol 31 gl edd A5 (6
L5 gl eslinal 3)5e ool b o tage SI[A] 5,813
oolal B jier 5 o AW (DS 0 Gy 4 Ol 0 0SS

@by @b b mbe 5 05SE K uamen[8] 5 S

1. Degree of esterification
2. High-Methoxyl Pectin
3. Low-Methoxyl Pectin



\VQVJ.@AL\O 092 A o)Lo..:r

Sl VY Sl w5 s S wlsl ol ol L J b1 S
Odemny B osb o (SG cmy al a 53 1 (eSS s 3
03 S el I8 esede ar s B gl s b O3
3 8 il 5 dsbes 4 a5 b oSG I 5 Ol (el

1 09 ‘1

tlad as s (5,0,8) =
b aly i 0 (1)

00

O g Sy sl a3 33 (5 oS 051 —Y-Y-Y
OLen 5 Santos s, L based Ol mul ax s
05 ) sk s d (Sl i WS L (YY)
e 3 o b Sy S Ve LT s e SO Sy
Yool de e s byl o) A1 bl ke T L
G s OSp S Sas s edd Wbl OF 4 ki OF 1) e
Ods J Ol U saedr a3 80 (gles s wobline 0o
sk Bl 0T 4y s Jb o ad 0 4k 03 o 4y iy oS
K oS oo Ko speb b Va0 /) St b
deS oden e A oo V0 () o) A3 S
S0 2 st Gl aids 10 Sl w503 S WLl Y ge )
ke Vv e a3 b 635 s 4 eblis Ojes
Fo 2 e S B s el Lol Vs /) Al IS 550
T N C W O . IS B S ST W
A oo S5 s U Ve o) anS s dand L skile
25 ey 4 a5 b Ol sl s (4l ) LS
5 S el

0 30l Sl 453 Ao 33 = 4 L oz X100

w0 e adsl o

del S5 9, SV (g g (5 8031050 Y- Y=Y
=0 G e Sl ealitad L S e JB gy b el S, 55YE
Vsl bl glad ) 4 [W]as o Seslil b e oo
2 OESg eSS Yo Bl b S Gl e L
SOOI W R { W= R OV 77N WP UORE WUOR Rt O W0y PR N W93
OB s e sk ke -l el s bS] slad
03 4i3y N e 4 bady) dad s 0 S bglses 5l an b S

—oT plam s Ladgad S 5o 5l A B S 513 5 O

Yo)

sl 5 AS RS 055 00 5055 wleel S5 ISG s
e )'\ J::-<i C\anlw\ &TE:J Q—l\ )'\ [NV J.:..,..@,:.'_\_\.G :\j.a
23550 Zlaal Sl eslinal b dpdr mie G Ol (S5 5550
A a glaes gl dolp bl o gileang pozen
aelsl j3 . asb e c..ﬁlﬂ Clg.ﬂ oo b eslaal b C\)?d‘.ud‘ Oty
on 25 el G plend Spd Slo g

b S 1A

b 23y 5 310 =Y

adgl 5l g0 —\-Y

O e o 53 o slooliy b 51 (K3 5y D
sedd ad Ol b oo old 4y glaadle us (gl =
0r sl 5o ol 035 @ Oy U 8l L O3ls Sy 5l e
(e DS 3 Jseme 051 s e a2
ol 3 5 ogre Olad SO sleslizad beds St glasdle
L esls e ot Sl O3 golulie Heke 4
S 53 sy sla a1 plnil e 4y el oy sla s
S LS (U i K s 5 K o, gla
eoplls 15 b me ol SIS pn denS 550 o ]
S o 2S5 53T e 5 Sl |8 e el SO 58 e
ol oS 8,5 51 b (3 (oS den ko S jme 5 LT
LA 4y

la Og0yf —Y-Y

N A
gl S eslizal b (S5 spm OME Sl S sl gl
i S L (YY) 0L, Kes 5 Hosseini i, 51 5055 S
Gl Sl > O S g sk s slind
deod sl ol los 3 e /335 V0 Ll ilr
A 033 g g odd an, (F 5 Y A Ll pH) (S ae
R e i e
Sl A S G5 aids £ Y0 N Ol a5 lg e
o5k &g edd s BT glos 4 Oy U b ylos ol Sl
2 sl 5 sl Hd 5 Jskel Sl gsluls

0313 gy psbie a4 (s o3 S enlitl (4d35 V0 Nveen



oSS 4 (S5 55 5 DM Sl S ) gl (65l i SBT3, 5 o ol b

Y Sde e W5 lad ged O gend ol (5oILL anllas (gl skt Lol bl glad ) 51 a0 Gome 2l Vo

gk 4z b5 YT el 51K e 0 5, Y Sheslind b badgad ol ST ¢ il 035 o8 4 5

drelon 5 el e L HsSE Gl e i GIAESS mlle LA olils el 0T se b 55 e s s xSl

s S SWie ol e Loedkd el Code i

Ogamd 3ol (S Ao s = 0dladly O sond ol Y (2o x100 B SRt s S s Al S, 5SNE

sl O sod sal Y e Sl s Al S, sSYE=D Jylons 51l S, 5SS

FT-IR &b -o-Y-¥ 23 p S5 8ee tmY0) el 4y ilisee e oy s i

FT- oy Sl a5 o Sl 8 235 LFT-IR il Sl oYy mge Uk 3 6T 51 S a5 (A e

oslizwl L (Perkin Elmer Co., MA, USA) ,Ji s IR A3 S ey cBle Blie 53 o Sl ped (e L ol

Fale 800 By aals 53 by sy 03 s, O ol oIk 5 (g plard gol Codlad g, 8-V

A3 8 oo b s sl DU 5 g allnd el e s

ol 56T —-v-y A eslizal k5 WS L (V440) Simeonova ; Dalev

o Jols gl Ll s Sl S addlas (s 0w Ol Sl iy, s 0 Osmdsal g sl [VA]

aw 3PH) X3 5 (aids by Xy (ol 01X e Y JelE) G e Aoy 0 S Jskee 1) e

oS =S p b s mel s B S0 e)) me a a3 Bl (5 SL Ao Oy Al Lo

Slas e pa & ol ol jaasd Fslbe A eolin bslws adds b e Verrr @ 550 5 55 b e el

O gl s 53 ke o (63,08 wals 5 o B 5 s O Do a rrr g s Ll d s Wl gl (e LS

o35 lodie sla (sl plnil (slue 5 ol1e 3l 4L b snliod gl cdlad s 5k Bl GUIL slos )3 adds

B I N N 3 S arslons 5 bl 4 4
L5 do)s 0 Slabl s 53 o3l BRIHIRCI PV Ry PR Sl gl S L3 = 0 () geed ol 4Y o X100

slizal b a1 ples . ol 1T 5 e 1331 p 5 Sl eslind JS o

S e 5V S S1 s 5 JeS)
Table 1 Levels and values for independent variables

Variables Assigned code and true values for variables

-1 0 +1

Power (watt) (X1) 400 500 600
Time (min) (X2) 1 25 4
pH (X3) 1 2 3
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Table 2 Levels of variables (time, pH and power) and the related responses for
extraction yield and degree of esterification

Runs Independent variables Measured responses Estimated responses
Power Time pH Production Degree of Production Degree of
(watt) (min) yield (%)  esterification (%)  yield (%) esterification (%)
1 400 1 2 54 19.44 5.07 19.64
2 600 1 2 5.6 18.36 577 18.83
3 400 4 2 9 32.94 8.82 32.46
4 600 4 2 11.8 23.76 12.12 22.55
5 400 2.5 1 8 27 8.07 27.06
6 600 2.5 1 9.6 23.22 9.17 23.02
7 400 2.5 3 2 27 242 27.20
8 600 2.5 3 54 21.60 5.32 21.53
9 500 1 1 4.8 20.52 5.05 20.25
10 500 4 1 15.6 29.16 15.70 29.56
11 500 1 3 6 20.52 5.90 20.11
12 500 4 3 5.6 28.08 5.35 28.35
13 500 2.5 2 52 24.84 5.80 25.56
14 500 2.5 2 6.2 25.92 5.80 25.56
15 500 2.5 2 6 25.92 5.80 25.56
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Table 3 Analysis Variance (ANOVA) results for extraction yield and degree of esterification

Source I?egree of Sum of squares Mean of squares F value P value
reedom
A) Extraction Yield
Regression 9 152.074 16.897 62.58 0.000
Linearity 3 104.130 34.71 128.56 0.000
Second order 3 14.084 4.69 17.39 0.004
Cross-effects 3 33.86 11.29 41.80 0.001
Residual error 5 1.35 0.27
Not fitted 3 0.79 0.26 0.94 0.552
Net error 2 0.56 0.28
Total 14 153.424
r 0.9912
Adjusted-R* 0.9754
B) Degree of esterification
Regression 9 226.082 25.12 67.13 0.000
Linearity 3 202.152 67.38 180.06 0.000
Second order 3 6.58 2.19 5.86 0.043
Cross-effects 3 17.35 5.78 15.45 0.006
Residual error 5 1.87 0.37
Not fitted 3 1.09 0.36 0.94 0.553
Net error 2 0.77 0.38
Total 14 22795
r 0.9918
Adjusted-R* 0.9770
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Fig 1 The effect of independent variables on extraction yield and esterification degree for pectin
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Table 4 Emulsification activity and emulsion stability 0il/0.5% v/w pectin solution

emulsion stability Emulsification activity
2 day 1 day Storage time
23 4 23 4 23 Temperature (°C)
66.1 77.6 66.7 77.8 38.0 Pectin
Dl e el Sl Al S, 58YE ey L FT-IR b —-v-1

C-HGW) pois olalsyl o bye e sle p YAYY il i sl L sl e sl ol 5] S
CH Sloes § o208 5 (o Slili)) Joli o8 il b sble ) Job il ol FT-IR Cib ) eslicd
G TR LS s o) el G Al (S e b wsd oS e Osle
O-CH; clabs,l 4 bg e WEY 3 ons sl 1y s 5 (s T bl B < i s S5 g OO
() 5r S 2 Gb e 05 b osls 0L Y JS3 s (Ve b alp PH 5 ks 811l 0L
Sl (1) G sl VW s oLlil iis olila) S VRt o 5 e Al ol e

s e Bl 5 VEYA 43 jeimd Ol it )
SETm L e 0 P o S il glacand 53 s OH Ll slaes 5 ¢ by

Yo



\VQVJ.@AL\O 092 A o)Lo..:r

3,40 f‘fﬁm] Jj.,e:u “ d‘flﬁ':"'”: ‘()’3‘3/\'4 )L?;-L..» Lv 4 g0

ROUK SN

63.5 |
63.0 | |
625 | |
62.0 \ /
615 \ /
610 |

I'.\ ,n'l
60357 %

U'-'-\ "\"j"'; &aJ.:ALi C,...:,.(.s\ JS\ 4.:;-[4/\" E) \You O 4,;;-[;
Ue] corl ol or 5o i L 0T glajlys ks 45 a=b

CJULb 9 _\ﬁ‘l} )\ oS ol eals C,.;L'Ua.a aK.L.»J mbul.f

T T
4000.0 3000 2000

T T ™1
1500 1000 4500

em-1

Fig 2 FT-IR spectrum for pectin obtained from peas pod in optimized extraction condiions

e 3 3 Loy YA L Ll LS .la_llj.;)s A
‘C\Jsm\dzsuduuij) S el 5K Osend ol soIL
Lol Ll 055 onlon wgndes a3 VY 5 8 (gles 55 & s
g a3 8 gles 3 O s gol (GGG Ole Jl= e

s S S
w —0
@L.a
[1] Axelos, M.A.V, Thibault, J., and Lefebvre, J.
1989. Structure of citrus pectins and

viscometric study of their solution properties.
International Journal of Biological
Macromolecules, 11(3):186-191.

[2] Basanta, M.F., Ponce, N.M.A., Rojas, A.M.,
and Stortz, C.A. 2012. Effect of extraction
time and temperature on the characteristics of
loosely bound pectins from Japanese plum.
Carbohydrate Polymers, 89(1):230-235.

[3] Xu, Y., Zhang, L., Bailina, Y., Ge, Z., Ding,
T., Ye, X.,, and Liu, D. 2014. Effects of
ultrasound and/or heating on the extraction of

Yov

S5 wms -t
sk plal S a slaaal sy 5 Gk onl o
Ll e S Ol (K0S B Sl i W5 s
O Gl s plend SO Slosar 5 A eslind
o33L aS sls OLES @l:.} R S S g
53 s Sele gyl S i i 51 ol i A
03 Al S a3l eomed 3 L3 VO LY Al
A PH 5 s £ 0les (ls Voe 0 gl il gy bl 5
S gl Oyl d s i o3 WA Ll (Ve L
Gt i et Bl 3 gl Sl Ol ey ol
Jm_\,;w\);d;w\ou_ul)smow>ﬁ)lﬁwpam
sl poedle e Ay VVAC £ /8T
Loys YYAL 5 IMN aals s fol ol 050K il
038 3 Olg el S s O i sl Ol oS s
Lo 3 S B b s S g ib b gl ar s L oSS
gl s Ll 5s el S Al S, SVE
S 6l 5ol b g s VAYY E VEYY L



eSS (K555 58 M 1 i ) sl (g5l g

ST S 55,8 5 51 ol Lo

consumptionof some imported chewing gums
by microwave digestion and high performance
liquid chromatography analysis. Oriental
Journal of Chemistry, 32(3):1649-1658.

[15] Akbari-adergani, B. Ezzeddin, M. Hashemi
Mogaddam, H. and Shoeibi, Sh. 2015. Effect
of production process on concentration of lead
and arsenic in sunflower oil. J Mazandaran
Univ. Med. Sci. 25(127): 38-48.

[16] Akbari-adergani, B.Ahmadi, M. Ezzeddin,
M. and Hadiani, R. 2015. Effect of various
stages in treatment process on concentration of
lead and arsenic in canola oil. J of food
processing and Production. 6(3): 1-8.

[17] Hosseini, S.S., Khodaeian, F., and
Yarmand, M.S. 2016. Effect of acid extraction
conditions on yield and qualitycharacteristics
of pectin from sour orange peel. Iranian
journal of biosystem engineering. 47(2): 231-
242,

[18] Dalev, P.G., and Simeonova, L.S. 1995.
Emulsifying properties of protein—pectin
complexes and their use in oil - containing
foodstuffs. Journal of the Science of Food and
Agriculture, 68(2): 203-206.

[19] Yan, M.-M., Liu, W., Fu, Y.-J,, Zu, Y.-G,,
Chen, C.-Y., and Luo, M. 2010. Optimisation
of the microwave-assisted extraction process
for four main astragalosides in Radix
Astragali. Food Chemistry, 119(4): 1663-1670.

[20] Samavati, V. 2013. Polysaccharide
extraction from Abelmoschus esculentus:
Optimization by response surface
methodology. Carbohydrate Polymers, 95(1):
588-597.

[21] Li, D., Jia, X., Wei, Z., and Liu, Z. 2012.
Box—Behnken experimental design for
investigation of microwave-assisted extracted
sugar beet pulp pectin. Carbohydrate
Polymers, 88(1): 342-346.

[22] Ma, S., Yu, S., Zheng, X., Wang, X., Bao,
Q.-D., and Guo, X. 2013. Extraction,
characterization and spontaneous emulsifying
properties of pectin from sugar beet pulp.
Carbohydrate Polymers, 98(1): 750-3.

[23] Maran, J. P., Sivakumar, V.,
Thirugnanasambandham, K., and Sridhar, R.
2013. Optimization of microwave assisted
extraction of pectin from orange peel
Carbohydrate Polymers, 97(2): 703-709.

YoA

pectin from grapefruit peel. Journal of Food
Engineering, 126:72-81.

[4] Yapo, B. M., Robert, C., Etienne, L.,
Wathelet, B., and Paquot, M. 2007. Effect of
extraction conditions on the yield, purity and
surface properties of sugar beet pulp pectin
extracts. Food Chemistry, 100(4):1356-1364.

[5] Santos, J. D. G., Espeleta, A. F., Branco, A.,
andde Assis, S.A. 2013. Aqueous extraction of
pectin from sisal waste. Carbohydrate
Polymers, 92(2):1997-2001.

[6] Hosseini, S.S., Khodaiyan, F., and Yarmand,
M.S. 2016. Optimization of microwave
assisted extraction of pectin from sour orange
peel and its physicochemical properties.
Carbohydrate Polymers, 140:59-65.

[7] Liu, L., Cao, J., Huang, J., Cai, Y., and Yao,
J. 2010. Extraction of pectins with different
degrees of esterification from mulberry branch
bark. Bioresource Technology, 101(9): 3268-
3273.

[8] Wai, W. W., Alkarkhi, A. F. M., and Easa,
A. M. 2010. Effect of extraction conditions on
yield and degree of esterification of durian rind
pectin: An experimental design. Food and
Bioproducts Processing, 88(2):209-214.

[9] Mesbahi, G., Jamalian, J., and Farahnaky, A.
2005. A comparative study on functional
properties of beet and citrus pectins in food
systems. Food Hydrocolloids, 19(4):731-738.

[10] Pagan, J., and Ibarz, A. 1999. Extraction
and rheological properties of pectin from fresh
peach pomace. Journal of Food Engineering,
39(2):193-201.

[11] Maran, J.P., Sivakumar, V.,
Thirugnanasambandham, K., and Sridhar, R.
2014. Microwave assisted extraction of pectin
from waste Citrullus lanatus fruit rinds.
Carbohydrate Polymers, 101:786-791.

[12] Kalapathy, U., and Proctor, A. 2001. Effect
of acid extraction and alcohol precipitation
conditions on the yield and purity of soy hull
pectin. Food Chemistry, 73(4):393-396.

[13] Qiu, L., Zhao, G., Wu, H., Jiang, L., Li, X.,
and Liu, J. 2010. Investigation of combined
effects of independent variables on extraction
of pectin from banana peel using response
surface methodology. Carbohydrate Polymers,
80(2):326-331.

[14] Rasouli, Z., and Akbari-adergani, B. 2016.
Assessment of aspartame exposure due to



\VQVJ.@AA\O 092 A o)Lo..:r

u_il.l_é GL«ﬁjr}l}

[27] Garna, H., Mabon, N., Robert, C., Cornet,
C., Nott, K., Legros, H., Wathelet, B. and
Paquot, M. 2007. Effect of extraction
conditions on the yield and purity of apple
pomace pectin precipitated but not washed by
alcohol. Journal of Food Science, 72(1): C001-
C009.

[28] Ebrahimzadeh, M.A., and Azadbakht, M.
2006. Extraction of pectin and comparison of
yield, esterification degree and galactorunic
acid in some citrus skin.J Mazandaran Univ.
Med. Sci. 16(54):52-59.

[29] Jafari, F., Khodaiyan, F., Kiani, H., and
Hosseini, S.S. 2017. Pectin from carrot
pomace: Optimization of extraction and
physicochemical properties. Carbohydrate
Polymers, 157: 1315-1322.

YoA4

[24] Bagherian, H., Ashtiani, F. Z., Fouladitajar,
A., and Mohtashamy, M. 2011. Comparisons
between conventional, microwave-and
ultrasound-assisted methods for extraction of
pectin from grapefruit. Chemical Engineering
and Processing: Process Intensification,
50(11): 1237-1243.

[25] Kratchanova, M., Pavlova, E., Panchev, 1.,
and Kratchanov, C. 1996. Influence of
microwave pretreatment of fresh orange peels
on  pectin  extraction.  Progress in
Biotechnology, 14: 941-946.

[26] Mort, A. J., Qiu, F., and Maness, N. O.
1993. Determination of the pattern of methyl
esterification in pectin. Distribution of
contiguous nonesterified residues.
Carbohydrate Research, 247: 21-35.



JFST No. 80, Vol. 15, Oct 2018 ABSTRACT

Optimization of microwave-assisted extraction of pectin from peas
pod by response surface method

Bahramipour, M. ', AKkbari-adergani, B. 2
p g

1. M.Sc. in Food Science and Technology, Department of Food Science & Engineering,Pharmaceutical
Sciences Branch, Islamic Azad University, Tehran, Iran.
2. Associate Professor, Food and Drug Laboratory Research Center, Food and Drug Administration, Ministry of
Health and Medical Education, Tehran, Iran

(Received: 2017/08/02 Accepted:2018/04/23)

In the present study the response surface methodology (RSM) and BOX-Behnken design were used to
optimize the microwave-assisted extraction of pectin from peas(Pisum sativum L.) pod as a new source.
The effect of some variables such as microwave power, time of irradiation and pH on some
physicochemical and functional properties of extracted pectin i.e. galacturonic acid content, degree of
esterification, emulsifying properties, stability of emulsion and behavior of FT-IR spectra were
investigated. The results showed that the extraction yield was between 2-15.6%. Moreover, the extraction
yield at optimum extraction conditions (microwave power of 600 W, extraction time of 4 min and pH of
1.0) was 17.1%.The result was obtained under optimized experimental conditions in triplicate and the
mean values (16.93 £ 0.43) obtained from real experiments, demonstrated the validation of the optimized
conditions. Degree of esterification (DE) valuesfor pectin ranged from 18.36 and 32.94 and it was 23%
under optimum condition. The galacturonic acid content and emulsion activity of the extracted pectin
under optimal conditions also were 69.23 + 1.432% and 38%, respectively. In addition, the stability of
pectin-stabilized emulsion was good at 4°C and 23°C.
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