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Fig. 1 Onmline dynamic sonicatiorr assisted extraction sy st em
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B '
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05), : R’
Design Expert Software 7.1.3 ,
1 BBD
Table 1 Box Behnken experimental design
Extraction conditions Ex traction conditions
N (X1) (X2) (X3) Extraction ratd (X1) (X2) (X5) Extl.raction
o Power Volume Flow rate (%) No. Power Volume Flow rate rate
(W) (mL) (mL/ min) (W) (mL) (mL/ min) (%)
1 - 1(180) - 1(1) 0(1) 7.91 9 0(360) - 1(1) - 1(0.5) 8.51
2 + 1(540) - 1(1 0o(1) 10. 18 10 0(360) + 1(5) - 1(0.5) 15.87
3 ~ 1(180) + 1(5) o(1) 12.41 11 0( 360) - 1(1) +1(1.5) 11. 12
4 + 1(540) + 1(5) 0(1) 16. 84 12 0(360) + 1(5) + 1(1.5) 11.53
5 - 1(180) 0(3) - 1(0.5) 8.27 13 0(360) 0(3) 0(1) 15.58
6 1(540) 0(3) - 1(0.5) 15. 63 14 0(360) 0(3) 0(1) 15. 63
7 1( 180) 0(3) + 1(1.5) 12. 46 15 0(360) 0(3) 0o(1) 14. 69
8 + 1(540) 0(3) + 1(1.5) 10. 54 16 0(360) 0(3) 0o(1) 15.29
17 0(360) 0(3) 0(1) 14.98
2.2.3 96
[ 8] . 96 , 3 5
20, 40, 60, 80 100 mg/ L 20 ml, 125 mL.  H2SOs4,
80 C 10 min , 60 ml. 5% (m/V ) . PCR-680 -
490 nm
2.2. 4 0. 0490~ 0. 0500 ¢ 10 mL , 8 mL ,
60 C 40 min, 10 mL
3
3.1
, BBD 17 , :
Y= 15.42+ 1.51X; + 2.35X,— 0.34X51.84X7- 1.78X3- 1.90X3+ 0.55X, X5 - 2.32X; X5 - 1.71X,X; (2)
’ Y N Xl X2 X3
, 2 F )
( P< 0.0001), : R’= 0. 9838, 98. 38%
, 1.62% , Rig= 96.29%

RSD= 4. 50%,
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(Design Expert software7. 1. 3) 3D (2
2 ; 0 .
496 W, 4. 69 mL,
0. 63 mL/ min 17. 77% , 6
17.60% s
2
Table 2 Fit statistics analysis for model
Item SD Mean RSD (%) R? R3y Adeq. precision
Value 0.58 12.79 4.50 0.9838 0. 9629 18.770

Furctans yield (%)
Furctans yield (%)

3D
Fig.2 Response surface plots (3 D) showing the effects of variables (X

solvent; X3: volume of solvent) on the response Y (fructans yield)
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3.2 96
[8] , 96 )
., H280. 5% (m/ V)
5 (50 60 80 100 110 C) 20 ml. 100 ng/ L
,150ml. H280s 50 il 5%(m/V ) 96 ,
80 C , 80 C
50, 75, 100, 125, 150 175l H2S04 80 C,
. H2S0 125 nl.
20, 40, 60, 80 100 nl. 5% (m/V ) H2S04 125 nl,
,5%(m/V ) 60 nl. 490 nm
A, A= 0.0205+ 8.7913C, r=0.9994 20~ 100 mg/L
3.3 9
, 3 ( 6 . 3
0. 0500 g , 24 h,
(S/N = 3) 10 mg/ L, 98.3%~ 105.7%, 2. 9%~
4.1% : :
3.4
3, 17. 60% (n= 6), 17. 77%
96 . 96

95%
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3
Table 3 Recwvery and RSD (%) of method( n= 6)

Fructans content from Concentration of standards Sugar content Recovery RSD
samples (%) added (mg/ g measured (%) (%) (%)
10 22.88 105.7 3.5
17. 60 20 27.53 99.2 4.1
30 32.34 98.3 2.9
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Dynamic Ultrasound-assisted Extraction and High throughput
for Analysis of Fructans from Kalimeris Integrif olia
by 96 Well Format

TIAN Shang Yi*?, WAN Hong Zhi', HUANG Guo Hui?>, YANG Yurn Fei'!, ZHANG Y1 Fei', SHAO Shuai'
"(Institute of Grassland Science, Northeast Normal University, Key Laboratory of Vegetation Ecology,
Mimnistry of Education, Changchun 130024)
2(Central Laboratory of General Biology, School of Lif e Sciences, Northeast Normal University, Changchun 130024)

Abstract An orr line method was developed for the extraction and determination of fructans in plant
samples. Fructans was extracted with water by ultrasound assisted, and directly introduced into a
well of 96 well format which was reacted with concentrated sulphuric acid and 5% phenol for fast
quantifying fructans. Response surface methodology ( RSM) along with Box-Behnken design ( BBD)
was applied to optimize the critical variables of the extraction conditions of dynamic ultrasound
assisted extraction ( DUAE) system for fructans yield from Kalimeris integrif olia. Three factors
such as ultrasonic power, flow rate of solventand volume of solvent were investigated. The optimum
extraction conditions were ultrasonic power 496 W, flow rate of solvent 0. 63 mL/min, and volume of
solvent 4. 69 mL. Under these conditions, the maximum fructans yield was 17.60%. In addition, the
single factor-test was employed to optimize the major experimental parameters for the phenol-sulphu-
ric acid procedure on 96-well microplate. The calibration curves of the proposed method under the
optimised conditions corresponded very closely to a linear relationship (R 0. 99) over the concentra-
tion range from 20 to 100 mg/L for inulin. RSD of the method were 2.9% — 4. 1%, respectively. In
this study, only small amount of sample, i e. 5 mg, can meet the demand of the extraction. All of the
analysis steps were completed in less than 15 min, and 96 samples could be analysed in 1 h using a 96
well format.
Keywords  Kalimeris integrifolia; Fructans; Highrthroughput analysis; Dynamic ultrasourr
dassisted extraction; 96 Well format; Phenol
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