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Table 1- Levels of independent variable

Independent variable Min

MAX -Alpha +Alpha

10 -Scaling residuals
11- Prediction error sum of squares (Press)
12 - Lack of fit
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6-Coded variable

7- Runs

8- Least squares

9- Residual analysis



A Microwave power(watt) 400 700 250 850
B Time(min) 4 8 2 10
Water ratio 60 80 50 90

Table 2 — Experiments of central composite design

Independent variable

Water ratio Time(min) Microwave power(watt) Treatment number
80 8 700 1
80 4 700 2
80 8 400 3
90 6 550 4
70 6 550 5
60 7 700 6
60 4 400 7
70 6 850 8
70 6 550 9
70 6 550 10
70 6 550 11
70 6 550 12
80 4 400 13
70 6 550 14
70 6 250 15
70 10 550 16
50 4 550 17
60 6 700 18
60 8 400 19
70 2 550 20
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Table 3- ANOVA analysis of quadratic polynomial model for extraction yield

p-value F Mean df Source
Prob > F Value Square
0.0225 11.28 6.01 9 Model
0.0167 28.13 13.32 1 A-power
0.5139 34.32 0.72 1 B-time
0.2811 12.75 2.10 1 C-water ratio
0.5547 2.40 0.61 1 AB
0.3671 7.81 144 1 AC
0.3671 7.28 144 1 BC
0.4540 1.12 0.98 1 A?
0.0015 8.32 30.30 1 B?
0.0288 5.18 10.55 1 C?
0.52 10 Residual
0.0012 7.92 0.92 5 Lack of Fit
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Figure 1. Actual values of mucilage extraction versus values predicted by the model

C|J>'=:,.Nl Ol a8 a4 e ol saOlsS 55 4l @
AR ol glls e o Ced (IS pes
Olaily il das o OLE 1) jes 2]l Oloil,
Pl 35 0 U5 b o cd (151G gl s
S g p o JUT G2 S o o 48 515 o S
Sldde 2l L s jle 4 Ll e LS |y Ladils
)L:.;;\j4;\3g},wqé-,w\duzlélﬂﬂw,;q
O Sl S e 50 555 e e D 4 e
5 Sb S s gl gl Sl Wl 4 Of 5
s (MIKLL S, foe 2p5m 52 (Yord) O
[¥v] als Ll Fo2 258 3 (YooA) 0L, Kea 5 0L,
G i ol 3L ey o 5wl s 55158
5ol el AT 3 00 e sSas o 2B L3L O
C\f'a,.u\ Ol ﬂ&@)ac\s:sﬁw@,@)m\
G 5 0bey 3 Ol aall [YW]csls dal g o s L)

A 3w g0 Olaly ol g 5 Sl

182

Olsee S 51478l s Ol e Bl canlllae cnl 53
Bgeda byye o5 S Ll s 4 TNV £ s
i i ged ol > Ol Gl S Y T e
Vi 5000 s Sle Oly 5 aids & 5 Y Olay Av 5 Ve
gl ld a5 L bl ol e oS o 2l
Joee sla paze fline ol Jlotas QLAY IS5 55 aze
O Y S sla ls ges ,L»Ld«@.@ C\f'aw\ o33l
Lodsl o als a0 of s 5 0l bl &l oias
Ol ol O3 5 S al sla s 53 Ol il
ol o sl b cd b e 2l s o S
xS bdas o LS Ol 5 Ol 86 5 filine
o3l el Ol s s Sl Ol Gl L IS
L Obesen 015 SRl oS il oo (Rl 33 oo ) e
foe gl Ol SRalS 4 e Gles Obey (A1)
53 0l orls o5 b b Olejes Olaj Sl 3l 33 S 0
Slosgdome Sl 58 51 ey 5 2l Al Gl 4 e 1)
J3505 € Ceand LS pes s Ol Al 4 e
Olas by b 4 ol cwd 5 0155 Jlize &3 o
ol i Al Ulsee (VL J s 6 s e
Sl s GRIB L el 53S0k Ol

Ol il 33l ol jasiin 45 6,k 3,8 &) po



VEoY il (Y 092 Jdov AJL«..:

O|J.3| @I:\.'ﬁ @L-J}f_’l;ilm

yield

700
s

580

80

70 \ ///520
65 460
C: water ratio 60 " 400

A: power

yield

yield

7 580

6 520

B: time 47400

fig.2. Effect of power and water ratio (a), water ratio and time (b), power and time(c) on extraction yield of
Althaea officinali
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Althaea officinalis is one of the plants that contain mucilage that
therapeutic effect of its mucilage on the mucous membrane of the
tissue and healing of stomach ulcers have been proven. The mucilage
of this plant consists of L-rhamnose, D-galactose, galacturonic acid,
and D-glucuronic acid. The polysaccharides found in this plant have
antioxidant properties. The main antioxidant activity of it is related to
its a-tocopherol composition. Gums extracted from different sources
have functional and rheological properties different from each other,
and the extraction conditions significantly affect these properties.
This research studied the extraction efficiency of Althaea officinalis
mucilage as a new hydrocolloid source. For this purpose, the effect of
microwave power (250-850W), water-dry plant ratio (50-90), and
time (2-10 minutes) on the extraction efficiency were optimized. The
gum extraction yield ranged from 4.4% to 11.6%. It can be seen that
the lowest amount of extraction was obtained at a ratio of water to dry
plant of 70, time of 2 minutes, and power of 550 watts, and the
maximum amount of extraction was obtained at a ratio of water to dry
plant of 80, time of 4 minutes and microwave power of 700 watts.
According to the results obtained from the analysis of variance, the
quadratic model is the best model to describe data. In low powers,
increasing the ratio of water to dry plant led to increased extraction
efficiency. The increase in extraction efficiency by increasing the
ratio of water to dry plant can be attributed to availability of more
solvent, which intensifies the driving force for transferring gum mass
from dry plant.
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