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Abstract: Objective: Blacked jujube was used as raw materials to study the extraction conditions and antioxidant activity of
triterpenic acids. Methods: The ultrasonic extraction process of triterpenic acids from blacked jujube was optimized by
single factor and Box-Behnken response surface experiments. The antioxidant activity of before and after purification of
triterpenic acids were evaluated by determining the scavenging capacity of DPPH and ABTS" free radicals and total
reducing power. Results: The optimum extraction parameters were as follows: 50% ethanol concentration, liquid-solid ratio
23:1 mL/g, ultrasonic time 30 min, ultrasonic power 300 W. Under these conditions, the yield of triterpenoid acids was
1.3134+0.01 mg/g. The half inhibitory concentration (ICs,) for scavenging of DPPH- and ABTS™ of crude and purified
triterpenoid acids from blacked jujube were 0.571, 0.053, 0.186 and 0.059 mg/mL, respectively. The total reducing power
showed a certain dose effect relationship with the sample concentration. Conclusions: The process was simple, reasonable
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and feasible. The triterpenic acids of blacked jujube would have a good antioxidant activity.
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Table 1 Factors and levels of central composite design
LSS e~ - PT————
ALERIE (%) BB (mL/g)  CHEHURTE] (min)
-1 40 20:1 20
0 50 25:1 30
1 60 30:1 40
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B AL O R A B4 — R TR A i T A, R T
I, LATRIARE A RE 25 88 oK e rT s S 45K
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BT RAUEAL S WA R OCAE Ay, A Ve A EH
PEXTIE . RN ABTS H SRR,

ik = 1- 2 x 100
1.2.8.3 SGARJEEE I MIE SF TN 197 AR
AR, W BGE SR B AR S 1.0 mL, A
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Fig.1 Absorption spectrogram of oleanolic acid
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Fig.4 Effect of liquid-solid ratio on yield of triterpenoid acid
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Fig.6 Effect of ultrasonic power on yield of triterpenoid acid
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i 5 JHAth = AR 2 AH EeAs )N, BRI A A 20K HAE R
e R T BT R 2 . MR Box-Benhnken H.02H A
SEEGTRIT R, PEH S B B (A) L Wk (B) | BB
BEI(C)3 A FE I T B e s dr. Rkt
LERWAR 2.

%% 2 Box-Behnken {30511 S 4
Table 2 Box-Behnken design with experimental results

SIS A B C YH#EHCE (mg/g)
1 -1 -1 0 1.051+0.05
2 1 -1 0 1.002+0.09
3 -1 1 0 1.178+0.13
4 1 1 0 1.191+0.04
5 -1 0 -1 0.986+0.08
6 1 0 -1 1.067+0.14
7 -1 0 1 1.08+0.16
8 1 0 1 0.975+0.06
9 0 -1 -1 1.048+0.12
10 0 1 -1 1.064+0.12
11 0 -1 1 0.956+0.10
12 0 | 1 1.185+0.13
13 0 0 0 1.313+0.09
14 0 0 0 1.254+0.06
15 0 0 0 1.326+0.10
16 0 0 0 1.248+0.08
17 0 0 0 1.051+0.10

nf o I I T 2SR AN 3 Pras. SR Design-
Expert 8.0.6 F{F XT3 2 a4 SR kA1 2 50 [F T
e |t & AT | =y

Y=1.28—-7.500x103A+0.070B+3.875x10°C+
0.016AB—0.047AC+0.053BC—0.11A*>—0.069B*—0.15C?

M 3 AIE H, IZIAEALAY P<0.0001, DA
U EAR 255 J< I P=0.8991>0.05, SIS 3, 3=
TN AR A IS SRR R As, g A n iR
ZER /N BT (P e ZR BN R7=0.9754, Ui BH =k R 2
BURMARCAT 97.54% ok A T rskislsa B 2=, E iz
BT 7 R AT AR G- b 3R 251006 PR 22 55 i o B 2 18]

AP OE ZR 5 BEIEDSE BB R \o"=0.9438, KBTI
T B8 fif e 94.38% M) W EL 1 A8 £ 5 A% 75U A8 55 3% %4
CV=2.59%, Ui IATEELPELY, 7T FH T AL 21 3 =i iR
PRECE S A AR AT . [B1U3 07 R4S Iy 22—k
i B, kI A%, B>, C* 1) P{EHI/INT 0.01, 525k
M B3 AZ H IR ZE AC., BC 520 2 3% (P<0.05),
AB WA 2 (P>0.05), X FRHIAIG R 3R 5 B e
R B 2 (A A SR R B LR M OC R o dE T g
FAE RN, 5200 SR LLT A =i AR R 45 R 28 i K
/R B>A>C, BIBOR} > 2 e BE> i A Bsta]
2.4.2 WANTAAZ BAERST ST T EDULHE S e
PR PRI 28 A8 AR FX — S PR S R oy 5 i, AR ]
YA 7 A 2 o) b SH i 3 T Pl AN A i R AL, g SR an®l 7
TR o

5 DRI 2R A8 H AR R i 1 (B i A B 1) 54 553 -5
N7 TET IR SR IR e £ I B A O i [ [T AR G E Y,
VU] DA T i P A e 7 VO O A 26 38 A FH s i)
R R, 222, S )N S i LR AR IR, Ut
B HAE B AR R X0 BB ) 520 b 35, A5 i SR g
T2, MIZFRHAZ BRI AR, fIE 7 aTLVE Y,
BC 32 5AE FH e o7 [t T35 B A ey, HL A R 2R A
IR 2R v, IR} EEFIEE A5 B [E] A4 58 B A F 2 A L
2T A 1 PR i L R ) e B 35 (P<0.01) 5 LB E
(A FIE 5 B (8] (C) SZ Mg AH X 2 35 (P<0.05), HH 148
SRBENY, SRR E R ; AB SR 2, B 2 W5k
BE R L, FRBCA Hh i AR R, HL A 2R E
WEIEIEARAS B i, UEEH P& 28 BAE AN 23
2.5 IEFSEEE

£& Design-Expert 8.0.6 ZAFAEAI TS, 224k
LT = NEIR AR ECT 2050 BT 49.80% . WK
BEEE 22.73:1 mL/g. A EFE] 31.15 min, HEF =ik
BR B PSS TR N 1.300 mg/g, 2% &5 LR
VR T (B, B BB 4T 3 = RERR PR B S AN 2

3 AT 2R

Table 3 Results of variance analysis of regression equation

E-= 3 A A B ¥y Fld PfH M
LT 0.24 9 0.026 30.88 <0.0001 ok
A 4.500x107* 1 4.500x107* 0.53 0.4910
B 0.039 1 0.039 46.15 0.0003 **
C 1.201x107* 1 1.201x107* 0.14 0.7185
AB 9.610x10™* 1 9.610x10™* 1.13 0.3236
AC 8.649x107 1 8.649x107* 10.15 0.0154 *
BC 0.011 1 0.011 13.31 0.0082 ok
A? 0.047 1 0.047 55.16 0.0001 ok
B? 0.020 1 0.020 23.81 0.0018 ok
c? 0.092 1 0.092 108.09 <0.0001 o
G2 5.966x107 7 8.524x10*
AU 7.393x107* 3 2.464x107* 0.19 0.8991
a2z 5.227x107° 4 1.307x107
BB 0.24 16

HE: ** R P<0.01, 225340 W35, * A P<0.05, £ 57 0E .
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Fig.7 Response surface and contour plots showing the interactive effects of various factors
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Fig.8 DPPH radical scavenging effect of triterpenic acids
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