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Study on extraction of quinoa saponins by ultrasonic
negative pressure method and its activity

LU Xiao-fang, TANG Yu-wei, GAO Chun-yan,ZHANG Yong-po, YUE Ai-qin,ZHAO Jin-zhong "
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Abstract ; In this paper, quinoa saponins as the research object, based on single factor experiment, with saponins extraction
yield as index,through response surface method optimization,combined with quinoa powder SEM characterization,in order to
obtain the optimal process parameters of ultrasonic-vacuum extraction of saponins. After the crude extract of quinoa saponins
was extracted with n-butanol, its antioxidant activity and related mechanism were investigated. The experimental results
showed that the optimal process parameters for the extraction of quinoa saponins by ultrasonic-negative pressure method were
as follows: ultrasonic time 20 min, ultrasonic temperature 59 °C ,negative pressure 0. 064 MPa. Under this condition , extraction
yield was the highest (the predicting value was 12.37 mg/g,and the experimental value was 11.95 +0.034 mg/g). The in-
fluence order of the three factors on the yield of quinoa saponins was as follows: negative pressure > ultrasonic temperature
> ultrasonic time. Quinoa saponins had strong reducing power and DPPH free radical scavenging ability in the concentration
range (0-0.25 mg/ml) ,and its antioxidant activity was positively correlated with its concentration.
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Table 1

Single factor experimental conditions for extraction of quinoa saponin (n =3)

2 Factor

75 H Variable quantity

# A i) Ultrasonic time ( min)
IRE Temperature( °C)

1 i Negative pressure( MPa)

5.10.15.20 25
20.30.,40.,50 .60

0.03.0. 04 .0. 05 ,0. 06 0. 07

1.2.9 R x5

A AT AL R b, B AL A i W B 2
B AR AR I JE A 2 A0 S IO RS At A 1) )
B, SR FHIE T W28 QLR ] 28 22 W 1, HARD 3R 1
I AR AR A AT LR Y KU R IE T BRI
BIFIE T BRI, BEZ0% 40, L R il . &1
TEEAAT R R A AT A K A TR
FLAR i W B R R A R AT
1.2.10 #EE2HER

RERE A BRI A [R5, LA Ve S BEA X i
IR A UL T . RS S L RO
B I AR Fe' T RE I PR AT SR R s 1
FF7 bR DPPH [ iy 35 (9 8 J1 4% Bai 510 i Jr ik
P

AA,
HRE = (5 x 100% (2)

c

A, FORANNEE S Y DPPH %5 11 1%
R A, FREEAE AT AE R s BT IR IR 5 DPPH
TR AR
1.3 HIEAIE

LA Origin 2017 £l PN 250 S5 K 3R (n = 3)
% Design Expert 12 {4 3£ 47 Box-Behnken % 11
Vi
2 Z#ER5TR
2.1 RARYUEKAIHE

FRRE L 2. 17 (5 Wk 55 BIOR B s o v W Bk 2
J& AN EEETHAE 300 ~ 900 nm b HEATHHE,
FEIICR TR AR LV RN AE 22 AT B O €8 5 e it
LEGNE Ta F11b i, HE 1a o]0, SR RS
HESHTE 551 nm BRI A R WL, i & Ib AT B2
FEHPRIBOR TE 551 nm B 35 A BRI, 1 2 551
nm A HAR KRS K
2.2 FHRB®IREMZE

FRECR AR E I AN 2 o, & 2 mTAL bR
HERRZE (R0 7 FE Ry = 66. T4x-0.034 19, R* =0.998 7,
TESETE I (0 ~0. 03 mg/mL) £ RAFAIERMEC R

a FFURER
Oleanolic acid

b HEHLTR
Extract

5]
T

W
Absorbance

4(')0 5(;0 g 6(;0 7(')0 800
el
Wavelength (nm)
B FHRERERE () FIEE
EHRIRK(b) REERY
Fig. 1 Absorption curve of oleanolic acid standard solution

(a) and quinoa saponin extract (b) after coloration
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Table 3 Box-Behnken experimental design and results
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