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Optimize the Ultrasonic-assisted Extraction Process for Total
Triterpenoids from Lavandula angustifolia and
Its Antioxidant Activity in Vitro

NIGARY Yadikar, DENG Shuping, BAI Yu , GULIPIE Upur

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: In order to increase the utilization value of Lavandula angustifolia (LA) residue and provide a theoretical basis
for the development and utilization of LA waste, the extraction process of total triterpenoids from LA was optimized and its
antioxidant activity was determined in vitro. Taking the yield of total triterpenes in LA as the evaluation index, the single
factor experiments and the response surface methodology were used to optimize the extraction process of ultrasonic-assisted
extraction of total triterpenes from LA. The results showed that the optimum extraction conditions were ethanol
concentration 89%, ratio of material to liquid 1:33 (g/mL), extraction time 60 min, and ultrasonic power 70% (445 W). The
theoretical extraction volume was 39.64 mg/g, and the actual one was (39.95+0.32) mg/g under this optimum condition,
which was close to the predicted value. Afterwards, using V. as a control, DPPH free radical, OH free radical, and O,  free
radical scavenging experiments were subjected to measure the anti-oxidant activity of total triterpenes, and their scavenging
rates were 86.83%, 42.06% and 47.93%, respectively. After the optimization of the ultrasonic-assisted extraction process
conditions, the total triterpenes extracted from LA is significantly increased, and the extract has strong antioxidant activity,
which provides a theoretical basis for the reuse of LA waste to further tap the potential value.
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Table 1 Factors and levels design of response surface test
2 A: CFERIE B:RREIL G ﬁ#ﬁﬁﬂ‘l‘ﬂ? D: IR
(%) (g/mL) (min) (%)
IKF(-1) 60 1:20 60 50
KF-(0) 75 1:30 75 60
KF-(1) 90 1:40 90 70
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FEIERIG AT, A T ZEA650 W
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Frim# 20 min J5, MIA 0.5 mL $hER VL1V,
T 330 nm A E WEOGEE(E, A5 BIOGEEE A
VL ZEARE AR AR AR DA W I 52 A5 B G RE (. Ao LA

x 100

OHH ML ER R (%) =

Ve AERZIE, 248 O, A HEEER A5 E5S "
(Ao B Al) %1

0

O; HHHERE (%) = 00

1.3 HIRSHR

N Design-Expert8.0.6 B A4 1147 0 7 pl T 38
et BRSNS R Y ST, S AR A
FRAIFFATT LA B0 3 T A8 SBT3 RAS A AR KO, 38
ot P EE(P<0.05) )RR S R Z2 10 b & . T ik
By EAE 3 K, BELE B EE R E2E O .
2 HBRESH
2.1 BERSW
2.1.1 FEARHRERM S RS SR SR B
PEHOEXT 1 g B ZRE S THEHL, R LR 1120,
R SR TC/K B, S D1y 260 W, A8 A s [A]
2 30 min, B =R A ITHYE E4E, 7F 546 nm [
VAR I H R, A A A 2L s )
PEBCE A (11.1940.15)mg/g.
2.1.2 £ FEZEXHEAL A SRR I
HPE R L | HE A TSR A Es ) XF A S
PEBCR 2 VLI 1~1E] 4. aniEl 1 R, ZEEAE R
PRI, ZBsR Ay AR b, BAIRHRBE Y 75% LI
HH EETC/K £ s B O g, I 5 R s 2 i e
KN K, MR BOA I PR /N, BB T 22 10 24
Jo, PR RN =i B9 o Bl U anfEl 2 o, (AR
[F] EL AR P RS TR, 45-31) 1:30 11 L sk $ R

25 r
20
15 F

10
4

IR (mg/g)

5 F

0

5o 6 75 %0 100
LRI (%)
Vel 1 B I = B 1

Fig.1 Effect of ethanol concentration on total triterpenes
content

25

B (mg/g)
= I 8

(%]

1:10 1:20 1:30 1:40 1:50
BHELE (¢/mL)

Pl 2 R LG X B =i 41 B ) 5 1)

Fig.2 Effect of material-liquid ratio on total triterpenes content
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Table 2 Response surface test design and response values

WIS CFRE ORRRLL OBFSRIE AR REGE (ng/g)

1 1 1 0 0 37.765
2 0 0 0 0 41.817
3 0 -1 0 -1 34.627
4 0 1 0 1 32.583
5 0 0 1 -1 30.486
6 0 0 0 0 41.206
7 -1 1 0 0 28.276
8 0 -1 0 -1 27.063
9 0 0 1 1 36.981
10 -1 0 1 0 24.902
11 1 0 0 1 34.941
12 0 -1 1 0 35.794
13 1 0 -1 0 28.574
14 1 0 1 0 40.943
15 0 1 -1 0 40.297
16 1 0 0 -1 34.528
17 0 0 0 0 39.181
18 -1 -1 0 0 31.961
19 0 0 0 0 40.521
20 0 1 0 -1 36.794
21 1 -1 0 0 29.277
22 0 0 -1 1 36.437
23 0 1 1 0 32.517
24 -1 0 -1 0 35.941
25 -1 0 0 1 34.941
26 0 0 0 0 39.276
27 0 0 1 -1 36.981
28 0 -1 -1 0 27.01
29 0 1 0 1 40.138

FUA 0k, B Design Expert 8.0.6 #F— 3L 34745
I, Hedp Z o0 BIFAR AR A4 7 220 0T a5 TR 3% 3.

2.2.2 MIRIG ST K AR s 3 PR, 1A%
BB R? 2N 0.9375, Uk BH 2 =i 8 BCE 19 2F 1k
93.75% 2k H AT gs K 28, IR b i A AU RE A AR 4y by
R E R S A SRR Z MR, KIEPE
B R\ M 0.8750 R BIZBE R RE AL fi BE 87.50%
i W AE B A AL . IR P (B <0.01, L5 B3, O
HIAH P>0.05 A, Hip AL D? RIE 835 (P<0.05),
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A TA] (C) AR S D 32(D) WA E A — e FE N 5 8
PRI 2L R, IR E S E R N AR
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Table 3 Variance analysis and significance test

FZERIE FHM H H B ¥or Fli Pl

e 611.90 14 43.71 1501  <0.0001*"
A 25.77 1 25.77 8.85 0.0101"
B 75.28 1 75.28 25.84 0.0002"
C 7.57 1 7.57 2.60 0.1292
D 32.11 1 32.11 11.02 0.00517"
AB 37.05 1 37.05 12.72 0.0031"
AC 135.12 1 135.12 4639  <0.0001"
AD 0.95 1 0.95 0.32 0.5778
BC 68.59 1 68.59 23.55 0.0003™
BD 445 1 445 1.53 0.2367
CD 8.85 1 8.85 3.04 0.1032
A 138.71 1 13871  47.62  <0.0001"
B’ 90.90 1 90.90 3121 <0.0001™
C? 62.15 1 62.15 21.34 0.0004™
D? 22.70 1 22.70 7.79 0.0144"

B2z 40.78 14 291

AR 35.36 10 3.54 261 0.1842
AR %E 5.42 4 1.36
A 652.68 28

TR B (P<0.05); **F R B35 (P<0.01); R*=0.9375; R? 4=
0.8750; Pred R*=0.6750; Adeq Precision=11.920,

1:33, #FHTA 2 60 min, HEFE HIFN 70% (445 W),
HSHRIGRA 39.64 mg/g, TEIZSMA FIHATRAIE=1X
A S SR PEBGE N (39.95+0.32 )mg/g, S THIN{E
e, JIHIZ T 25 HA —EWml ik, ko5 2,

AR BE N 100%, BHE EE R 1:20, #8775 EHE] A 30 min,
TN 260 W AH L, $REGE A i 4, FRIHIZ T
AR AR = B B G R U

2.3 FSMREITEMENIE

2.3.1 DPPH H HIFIERRRME & 6 T A
A S HRE AR AR, DPPH [ LSRR E I T
JE A TR S B E, 1 A iR EEAE 0~0.8 mg/mL
YUY DPPH [ Hh 9 5 3800 4485 5 ) s oG
2, MYk EEIAZE] 0.8 mg/mL B, 2=1% DPPH [ FHILH
SRR BRI A, JE RS I ik B B estis 3]

86.83% FHATRE . Vo XTHRLAHEEIAF] 0.4 mg/mL
B, DPPH [ Ha BV B 5 B0 o, JHE i B % 5k 5]
90.21%, S Ak LRGN Vo e BE, HIH B AS PR o

FEACEL B 0 DPPH F FH BRI B 22 0T BHHE X R
Ve, B il BRI F S5 % V. DPPH [ HHIEIBR%
f) 96.25%
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Fig.5 Response surface diagram of the interaction of various factors on total triterpenes extraction from Lavandula angustifoli
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