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Optimization of Extraction of Starch from the Peel
Waste of Lotus Seed and Analysis of Its Characteristics
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Abstract ; Peel waste is a by-product from grinding endodemis of dry lotus seed. In the present study,the extraction con-
ditions of starch from the protein-extracted residue of lotus seed peel waste were investigated. The microphotograph char-
acters, gelatinization properties and crystallographic structure of this starch were analyzed. On the basis of single factor
and orthogonal experiments,the optimal extraction conditions were obtained as follows: using 0. 125 mol/L. NaOH solu-
tion with a ratio of liquid to solid 8: 1 (mL/g) ,extraction at 50 °C for 5.5 h. Under these conditions, the extraction rate
of crude starch was 94.80% ,in which starch and amylose content of the prepared crude starch sample were 88. 64%
and 34.97% ,respectively. In addition, the starch granules were of mostly elliptic shape, possessed a size range of 3-26
pm and “C” XRD pattern. The initial gelatinization temperature , breakdown value and recovery value of RVA profile

were 78.4 °C ,2172.00 mPa. s and 2025. 00 mPa. s, respectively. These results indicated that the extracted starch had

properties of easy gelatinization, good thermal stability and easy aging.
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Table 1  Factors and levels of the orthogonal experiment
K12 Factors
K C: NaOH ¥
Levels As SR IO B: BN [F] NaOH concemr;ion
Extraction temperature ( °C) Extraction time (h) (mol/L)

1 45 4.5 0.1

2 50 5 0.125

3 55 5.5 0.15
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Fig. 2 Effects of liquid-solid ratio on yield of starch
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Note ; Different letters indicated significant differences at « = 0.05
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Note ; Different letters indicated significant differences at « = 0.05
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Note ; Different letters indicated significant differences at « = 0.05
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Table 2 Results of the orthogonal experiment (n = 3, Xt )

A PRIBGRLEE

B 2 5[]

C.NaOH ¥k &

ii%g?% Extraction Extraction NaOH Extrmffy;i (%)
’ temperature ( °C) time (h) concentration ( mol/L) )

1 1(45) 1(4.5) 1(0.1) 88.00 £0.39
2 1 2(5) 2(0.125) 90.92 £0.25
3 1 3(5.5) 3(0.15) 92.35+0.33
4 2(50) 1 2 94.52 £0.75
5 2 2 3 92.36 £0.40
6 2 3 1 94.17 £0.30
7 3(55) 1 3 88.76 £0.29
8 3 2 1 84.39 £0.08
9 3 3 2 92.73 £0.54
K1 90.423 90.427 88.853
K2 93.683 89.223 92.723
K3 88.627 93.083 91.157

2 R 5.056 3.860 3.870

Gafna i Rey A, G, B,y

H1 1 B2 0 Ml 2R n] WL,
AR FR T ACBRBUGIEE ) > C(NaOH %) >B
(FRHUE]) e B 0 A, G, By 5 J7 2230 (36 3)

R3 EXIRLERNAESN
Table 3 ANOVA of the orthogonal experiment

MTER SRR R BRI AR YX G R E E (P <

0.05) . AL, £33 B R ZR AR I 45 2R, $2 O 7158 1
B R IR L T 24500 - FGREE 50 °C kL

SES fiii 22F- 5 Fl Fl B ¥y F{H Pl B
Factors Sum of squares DF Mean square F value P value Significant
A 39.425 2 19.713 33.366 0.029 *
B 23.405 2 11.703 19. 808 0.048 *
C 22.737 2 11.368 19.242 0.049 *
122 Error 1.182 2 0.591
S Total 86.749 8
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Table 4  Starch composition analysis (n = 3, Xx£s)

A KAy =l i 7 Ky VER HEERE R
Ingredient Water Protein Ash Starch Amylose
it Content (% ) 9.40 £0.40 0.23+0.05 0.17 £0.04 0.15 +0.02 88.64 £1.05 34.97 £0.67
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Fig. 6 Microphotograph characters of the starch granules
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Fig. 7 X-ray diffraction profiles of the extracted starch
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Fig. 8 RVA gelatinization curve of the starch
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Table 5  Gelatinization characteristic values of the starch(n = 3, x £5s)

x5
A AL TR W Z IR T
Initial Peak Hot
gelatinization viscosity viscosity
temperature ( °C) (mPa.s) (mPa. s)

RAFE 1 a1 FHE

Final Breakdown Setback
viscosity value value

(mPa. s) (mPa. s) (mPa. s)

78.40 +0.05 7397.00 £224.12 5225.00 +98.32 7250.00 +330.74 2172.00 +125.80 2025.00 +232.42
RkEE) ,2015,36(8) :24-28.
3 (rafr) (8)
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