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Chromatographic Results
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Fig. 1. The chromatograms of cyanidin—3—glucoside (A), cyanidin—3—rutinoside (B), standard substance and mulberry

extract (C) at A = 520 nm,
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Selection of Solvent
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Fig. 2. The effects of extraction parameters on anthocyanin yield: (A) Effect of methanol concentration on antho—
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cyanin yield. Other conditions were fixed at 10 liquid—to—solid ratio, 30°C extraction temperature and 20 min
extraction time; (B) Effect of liquid—to—solid ratio on anthocyanin yield, Other conditions were fixed at 50%
methanol, 30°C extraction temperature and 20 min extraction time; (C) Effect of time on anthocyanin yield.
Other conditions were fixed at 50% methanal, 20 liquid—to—solid ratio, 30°C extraction temperature; (D) Effect
of temperature on anthocyanin vield. Other conditions were fixed at 50% methanol, 20 liquid—to—solid ratio,
40 min extraction time.
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Table 1. Coded and actual levels of three variables.

Coded Levels

Independent variables

=il 0 1
Methanol concentration (X;) 30 50 70
Temperature (Xo) 30 40 50
Liquid—to—solid ratio (X3) 15 20 25

Zhakieh, ks SFEAobd XA Table 1¢] YeRA A 7FA] 4ol that coded
402 YERITE levels®} actual levels= 82 Sslel = A€
shaieh. 15744 A8 sl o B 1274

factorial experimentso]™ 37}%] AL 0 7= F

Lz

rlr

i

Optimization of the Yield 7J3l7] $I3k zero-point testsO] AT}, Table 20714
of Anthocyanins + coded levels 212]9} 2.t]o] otEAJobd =& 2

F A3 e AL 9o 88 45.630014 63.42
2] QtEAod 488 RSM WS 53} mg/g B Ha 82 AF 2710] X = 70%,

A28} Sl FEARE 40RO THFAYT = 0T el X, = 25) B9 pebeh, A

2

Table 2. Response surface design and experimental data.

Test set Coded levels Anthocyanin yield

X Xo X (mg/g)
1 0 1 63,42
2 0 1 -1 52,09
3 -1 0 51,24
4 1 0 -1 56.73
g -1 0 1 53,62
6 -1 -1 49.06
T 0 -1 1 51,05
8 -1 0 -1 50,98
9 -1 1 0 48.65
10 0 1 1 59,16
1 -1 -1 0 45,63
12 1 1 0 59.14
13 0 0 0 62.13
14 0 0 0 63.27
15 0 0 0 61,02
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Table 3. Analysis of variance (ANOVA) for the regression equation.,

SD SS DF MS F value o value
Model 485.93 9 53.99 94.32 <0.0001
Xi 133.25 1 133.25 232.79 <0.0001
X 60.83 1 60.83 106,27 0.0001
X3 37.80 1 37.80 66.04 0.0005
XX 5.95 1 5.95 10.40 0.0233
X X 6.38 1 6.38 11.14 0.0206
X X 6.45 1 6.45 11.27 0.0202
X’ 57.77 1 57.77 100,92 0.0002
X 183.67 1 183.67 320.87 <0.0001
X7 19.20 1 19.20 33.54 0.0022
Lack of fit 0.098 3 0.033 0.024 0.9937

(SD: sources of deviation; SS: sum of squares; DF: degree of freedom; MS: mean square)
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Fig. 3. Response surface graphs for the effects of methanol concentration, temperature and liquid—to—solid ratio on
anthocyanin vield of mulberry extract: (A) Methanol concentration (Xi) and temperature (X2); (B) Methanol
concentration (X;) and liquid—to—solid ratio (Xs); (C) Temperature (X2) and liquid—to—solid ratio (Xs).
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