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Optimization for Hot Water Extraction Condition of Liriope spicata
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Abstract

Optimal conditions for hot water extraction of Liriope spicata tuber were investigated with changes in solvent ratio2~6
fold) and heating time(1~5 hr) by response surface methodology. The content of extractable solids increased with an
increase in solvent ratio, and the highest content showed at heating time of 3 hr. The content of total steroid saponin
increased with a decrease in solvent ratio, and increased with an increase in heating time at increasing the solvent ratio. The
content of non-reducing sugar containing oligosaccharides at a lower solvent ratio didn’t show changes depending on heating
time, while that at a higher ratio decreased with an increase in heating time. Optimal extraction conditions using hot water
as the limited conditions of 15~18% extractable solids, 15~2.0% total steroid saponin, 6~8% reducing sugar, 6~7%

non-reducing sugar and 13~15 brix were 3 hrs of heating time and 4 fold of solvent ratio.
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Extractable solid (%6}

Fig. 1. Response surface for extractable solid of solvent ratio
and boiling time during extraction of Liriope spicata

tuber.

Total saponin (%)

Fig. 2. Response surface for total steroid saponin of solvent
ratio and boiling time during extraction of Liriope

spicata tuber.
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Reducing sugar (%)

Fig. 3. Response surface for reducing sugar of solvent ratio
and boiling time during extraction of Liriope spicata
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Non-reducing sugar (%6)

Fig. 4. Response surface for non-reducing sugar of solvent
ratio and boiling time during extraction of Liriope
spicata tuber.

Fig. 5. Response surface for sugar concentration(brix) of
solvent ratio and boiling time during extraction of
Liriope spicata tuber.
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Table 2. Experimental data for extractable solid, crude
lipid, ash, total steroid saponin, reducing sugar,
non-reducing sugar and brix for different coded
values of treatment conditions (see Table 1)

Bailing Solvent Depenident variables”

ime o RS (L AS TS RS NS BX
) @) @ @ B % B % ()
A XD 19® 0l 08 248 68 167 190
) 5D 1315 016 010 13 42 63 128
1) %) 1947 006 041 214 82 613 176
40 SO 123 0% 03 1S ST 3% 110
K0 1628 04 036 2% 66 512 166
40 1692 051 0% 18 64 438 162
S 40 1312 14 08 217 96 1% 136
) 40 K& 0m 0 1P 36 838 148
(

)

O G0 ~3 Oh A B L RO e
A2
=

0 o2 740 000 019 L7 3 21 76
10 30 29 245 0% 032 478 138 415 26

D ES, extractable solid; CL, crude lipid: AS, ash: TS, total
steroid saponin: RS, reducing sugar: NS. non-reducing
sugar: BX, brix degree.

coefficients of second order
polynomials” representing relationships between
indicated response  variables (Yn) and
independent variables of boiling time (i or
j=1) and solvent ratio(i or j=2)
Dependent variables”
CL%) AS%) TS(% RS% NS®% BX()
S0 1481 8 125 1076 208 925 UR
Yl 6.14 442 OR {62 065 140 153
(% 082 451 0 -328 £.63 813 52
Skl 08 000 001 001 s 07 L0
Vi 039 0.04 003 015 003 031 010
222 L4 001 026 054 09 02

”Y—B +ﬁ;B,X+ﬁ“):ﬂ,,X,X,+e

Y ES, extractable solid: CL, crude lipid: AS,
steroid saponin: RS, reducing sugar:
sugar. BX, brix degree.

Table 3. Regression

Coefficients

ash: TS, total
NS, non-reducing

Table 4. Analysis of variance showing significance of
effects of processing variables on extractable
solid, crude lipid, ash, total steroid saponin,
reducing sugar, non-reducing sugar and brix

Dependent variables”
DF ES%) CU% AS(%) TS(%) RS(%) NS(%) BX()
Boling time 3 1441 081 001 013 1861 2683 383
Sovent o 3 187677 027 (12 78 634 1522 18328+

" ES, extractable solid: CL, crude lipid: AS, ash: TS, total
steroid saponin: RS, reducing sugar. NS, non-reducing
sugar. BX. brix degree.

*Significant at 5%

**Significant at 1%
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Table 5. Analysis of variance showing effects of
treatment variables as linear, quadratic terms
and interaction(cross product) effects on
response  variables, extractable solid, crude

lipid, ash, total steroid saponin, reducing
sugar, non-reducing sugar and brix
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U ES, extractable solid: CL. crude lipid: AS, ash: TS, total
steroid saponin. RS, reducing sugar: NS, non-reducing
sugar: BX, brix degree.

Table 6. Optimum extraction conditions for maximum
responses of extractable solid, crude lipid, ash,
total steroid saponin, reducing sugar and
non-reducing sugar and brix of Liriope spicata
tuber by superimposing their contour maps

. - Range of Optimum
Extraction condition optimum condition condition
Boiling time (hrs) 2.7~3.1 3
Solvent ratio
38~42 4
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Fig. 6. Contour plots of extractable solid, 15~18%; total

saponin, 15~20 %; reducing sugar, 6~8%;
non-reducing sugar, 6~7% and brix, 13~ 15% are
superimposed of boiling time and solvent ratio for hot
water extraction of Liriope spicata tuber.
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