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5. Numerical optimization
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Table 1 Levels of independent variables and related codes

. Levels
Process variables Symbol 1 0 1
Temperature (°C) A 50 70 90
pH B 3.5 6.5 9.5
Extraction time (h) C 1 2.5 4

S5 ediS Aol 5 (Ao3 0/00) ekl g o oS e
) IS8 s il e slaesls reds G5l Jue
o boodd i e ol 5 (o8 @l o Gl
sk 4 iy 8 sl Lol edalie LB S S
35 s lawminl b 4 ol Conlam U501 e
5Ol bt sy ol el esls 0L Y IKE s aalllas
5 Sl e SLE G0 4 bl ol s el
b LY ol s slatomad b i 4 ol ol
gl okl S ol moly YOS 4 ey
Oy e 6 o T S s Sl
3503 53 I PH 5 o)l a5 ol e
OredS s 4 eld 5l Jbe g G S sl
Lilys cos Ted Sy sty zl sl Ll
a3 e OLE edd (108 US &y po o |y anllas 3 40
Y=+3.22+0.24 A+0.22 B+ 0.36C — 0.23AB -

0.14AC+14 BC-1.18A%-0.51 B*-0.56 C2
S p sl Sle o 2zl sletily, KLY wal) nl s

eMdJﬁJSéL&AMbﬁv:J)MC}B¢A}TW
e s P PH o(Gosnds a3) Sl = a3 ¢l
Ak e (Ssl) gl sl 0l

Sow ) 6[23 -y
= JEee slaazial 36 ) p VY

1o S 5 51 g 58 L by 1 Al Olotil
Tmd S p bbby zlsl Obkily o plie
el 0 a3, ¥ U s addlas 3y5e Sl VWVl
Tymd S ot 8L L 2l sl Slakily 5lde ol ol
ER L RON P RSV S VAN T PRETISS
gl Obaly gl skl s 4 bty s
el ol LY Jsdr s T S gl Sl L
Jlize 5 pss amss (ot Ol s s e Dl &S boles
Jis s F-value (VU jliis a4 a5 U Jites laazel 3
240340 Dlaebl glaw 3 (615 e 6 ekl s P
b Sl Temd Sy la Sl 2l sl Olakl,
o o> 0 Olabl o 3 e 5315 Cind 0505
Gl eslied 3y Jhe ST edasilis & 55 s
Wil Ty S sty SL b 2l sl bkl st
- CUVE I CHVE S g PRESI I PR | S PRES)
Sl 4 35 /A 5 /88 Dsles 5 5 4 Jie s 2L

RGO 'c,,luguﬂ e e Sl a5 JaaVLEs )

Table 2 The Box—Behnken design experimental and response values for the extraction yield.

C: Extraction time

Run A:Temperature (°C) B: pH (h) Extraction yield (7)
1 50.00 3.50 2.50 1.26
2 90.00 3.50 2.50 1.33
3 50.00 9.50 2.50 2.33
4 90.00 9.50 2.50 1.48
5 50.00 6.50 1.00 1.33
6 90.00 6.50 1.00 1.03
7 50.00 6.50 4.00 2.35
8 90.00 6.50 4.00 1.50
9 70.00 3.50 1.00 1.86
10 70.00 9.50 1.00 1.87
11 70.00 3.50 4.00 2.30
12 70.00 9.50 4.00 2.85
13 70.00 6.50 2.50 3.24
14 70.00 6.50 2.50 3.37
15 70.00 6.50 2.50 3.25
16 70.00 6.50 2.50 3.24
17 70.00 6.50 2.50 3.35
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Table 3 Analysis of variance (ANOVA) for response surface quadratic model obtained from
experimental results.

P value

Source Sum of Squares df Mean Square F value Prob>F
Model 11.320 9 1.260 98.26 <0.0001

A: Temperature 0.470 1 0.470 38.62 0.00050
B:pH 0.400 1 0.400 31.39 0.00080
C:Extraction time 1.060 1 1.060 90.23 < 0.0001
AB 0.210 1 0.210 17.55 0.00470

AC 0.076 1 0.076 6.27 0.04460

BC 0.073 1 0.073 6.98 0.04760

A’ 5.850 1 5.850 454.46 < 0.0001

B’ 1.100 1 1.100 81.56 < 0.0001

c? 1.310 1 1.310 98.38 < 0.0001

Residual 0.089 7 0.013
Lack of Fit 0.072 3 0.024 0.0613
Pure Error 0.017 4 4.150E-003

R’ 0.9922 ADJ-R? 0.9822 C.V. 5.05%
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Fig 3 Response surface plots and contour plots showing the effects of (A) Temperature (°C), (B) pH and (C)
Extraction time (h) on the extraction yield of water-soluble polysaccharides from Feijoa leaves.
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Table 4 Predicted and experimental values of the response at optimum conditions.

Extraction yield (%) pH Extraction time (h) Temperature (°C)
Experimental Predicted
3.35+0.02 3.38 6.75 2.96 68
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Finding natural, inexpensive and new polysaccharides resources is essential due to the high potential
for utilization in the food and medicinal industries. Therefore, the current study was aimed to
extraction optimization of polysaccharides from Feijoa leaves in order to maximize extraction yield
and, evaluate chemical, structural characteristicsand antioxidant activity. In this regard, the effects of
three independent parameters including extraction temperature (50-90°C), pH of water (3.5-5.5) and
extraction time (1-4 h) on the extraction yield were studied. Optimum conditions were obtained at
extraction temperature of 68°C, pH of 6.75 and extraction time of 2.96 h. Under optimum conditions,
the predicted yield (3.38%) was consistent with the experimental yield (3.35+0.02%). The preliminary
chemical characteristics of the polysaccharides extracted from the Feijoa leaves were determined
under optimum conditions. Based on the results obtained, total carbohydrate contentwas 54.77%,
polyphenols and protein were 0.14 mg GAE/g and 0.18%, respectively. TheFT-IR spectrum
demonstrated obvious characteristic peaks of polysaccharides. Feijoa leave polysaccharides mainly
consisted of glucose, ribose, mannose, arabinose and galactose. The results of antioxidant activity
revealed the good ability of Feijoa leave polysaccharides to scavenge DPPH free radicals and to
reducing iron ions. Finally, the Feijoa leave can be introduced as a natural, inexpensive and new
resource for the extraction of polysaccharides with good biological activity for the production of
functional foods or medicines.
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