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Table 1 Levels of independent variable

Independent variable Min MAX -Alpha +Alpha
A Microwave power(watt) 400 700 250 850
B Time(min) 6 8 5 9
C Water ratio 30 50 20 60
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Table 2 Experiments of central composite design

Independent variable

Water ratio Time(min) Microwave power(watt) Treatment number
30 8 700 1
50 8 400 2
30 8 400 3
40 5 550 4
40 5 550 5
40 7 550 6
20 7 550 7
40 7 550 8
40 7 250 9
50 6 400 10
40 9 550 11
50 8 700 12
30 6 400 13
60 7 550 14
40 7 850 15
50 6 700 16
40 7 550 17
30 6 700 18
40 7 550 19
40 7 550 20
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Table 3 Chemical compounds of dried Quince

seed
2.29 Moisture
1.75 Fat
7.72 Ash
17.31 Protein
70.93 Carbohydrate
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Table 4 ANOVA analysis of quadratic polynomial model for yield

p-value F Mean daf Source
Prob > F Value Square
0.0004 11.28 5.87 9 Model
0.0003 28.13 14.63 1 A-power
0.0003 34.32 17.58 1 B-time
0.0051 12.75 6.63 1 C-water ratio
0.9619 2.40 1.25 1 AB
0.0190 7.81 4.06 1 AC
0.0225 7.28 3.78 1 BC
0.3146 1.12 0.58 1 A’
0.0163 8.32 433 1 B?
0.0461 5.18 2.69 1 C?
0.52 10 Residual
0.0206 7.84 0.92 5 Lack of Fit
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fig 1 Effect of power and water ratio (a), water ratio and time (b) and power and time(c) on extraction yield of
Quince seed mucilage
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Fig 2 Contour plots of effects of power and water ratio (a), power and time (b), time and water ratio (c) on
extraction yield of Quince seed mucilage
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Table 5 Experiment models from data analysis

Table of coefficients
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Fig 3 FTIR spectra of Quince seed mucilage

oo ST ST Cwols v —0-F

DPPH :j, L « «ls
Phwse il glac bl sl ol ool
A3 o 25— S L aw s DPPH 5y, LMl
Cld oStk 0L el S 4y mls oS
533 A aiels Do o M Wl e ST T
2SS Vo chl s SuSiles Ol S s
53 Sl Ol oyt 5 YIVA 5 80Le b5 2 s
sdalie OV Sle b5 1) Joo 5 p S5 S0 000 il



Ql)wjdzuwdj)sﬁo)@

sl ABTS s, 55 (dC50) asjser Ll chle
gl Sap e p e S S TYY0 M s S s
Slr s A 2 eSS YAV o il sl Ol
P CWRITE o /o L IR U SV

S Gy oolas SlS| BT e b oKes 5 ol
il 5,5 ABTS s DPPH iy, 55 5l eslisad b aney
St ol canlt Lclale Saaoly 555 55 a8 53 .03 S
IIY1s S edaline LAV.BJ rl&.? BE

53,5 3 e GIS| 5T C Il Ol ey 5 O]
Ol 3 S 6, Seslul ABTS i) sl eslisad U1y axes
Dolaw i 4 iy 5 33,5 B e JSI T el
£ ol Df ISy s Jalas Nge 5 Ko VIV 0/ 5 £/88
[Yels s Six

e €503 GlhmS| 3T Cools ioww —V-¥
FRAP ;s «
Lol a" s oo SASslal S5a 5 s s
Ul @ 03 o sl 4 Ol ol 31 das e 0L
2ol b ool 0p gl s glaes] s
3 e oslinl 23 b

Ll oylas SlhesSt 31 cdbad puns —-¥
ABTS Jsl, s,

hage il glac bl gl sl sl ek
N3 s 355 OSS Sk 4w s ABTS 2y, L "l
CJls oS dads Q\_J,Ja.x_ﬂc.,_w;g@l_ﬁ.c,_é;
335 A aiels Doy 4 MR Doy bS] s
Ol 8 gl les ds ke 1L e Jas
Sl b Vel s (S lee Olpe S Il
oSl by 0ry e js SueS e Ol oz 5 VYA
A3 S sdalie 14/

ABTS-IC50

o)

60

0 100 200 300 400 500 600

Average

RSA (¥

—&— Vitamin C

—e—TBHQ

Concentration (pg/ml)

Fig 5 Antioxidant capacity of Quince seed mucilage
comparing to controls (ABTS)TBHQ

Table 6 Ferric reducing antioxidant power (FRAP) of Quince seed mucilage compared to vitamin

50 pg/ml 50 pg/ml Absorbance at 700 nm
TBHQ Vitamin C Quince seed gum
1/9259 1/7236 1/0633 Average
0/0221 0/0570 0/0767 stdev
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Food gums are additives that play variety of roles such as consistency, gel
formation, and stabilizing in food solutions. In this study, the best conditions for
extracting Quince seed gum as well as its antioxidant and physicochemical
properties were investigated. Extraction of gum was optimized using microwave
power (250 -850 W), water to grain ratio (2060) and time (2-9 min), by the
response surface methodology. Gum physicochemical properties including ash,
moisture, protein and fat were measured and antioxidant properties were
evaluated by DPPH, ABTS, Physicochemical properties of gum FRAP and -
carotene/linoleic acid bleaching assay. The extraction efficiency was in the
range of 8.9% to 15.2%. As the microwave power increases in constant time,
gum extraction efficiency increases, but the simultaneous power increases with
increasing treatment time, resulted in decreasing gum extraction. Increasing
time by keeping the power constant, initially resulted in an increase in extraction
and afterward resulted in lower gum extraction. Results of scavenging capacity
and antioxidant properties measured using DPPH, FRAP, ABTS and beta —
carotene bleaching assay were 53.19 pg/ml, 1.06 pg/ml, 69.61 pg/ml, 2.92
ug/100g respectively, and the amount of total phenol and flavonoids were 74.66
mg GAE/g and 670.21mg QE/g respectively.
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