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Abstract ; Response surface methodology 'was employed to optimize the extraction process of total flavonoids in olive ( Ole-
a europaea 1. ) leaf. And the total flavonoids content of the old leaves and young leaves of 10 olive cultivars was deter-
mined. The effects of methanol’concentration, solid-liquid ratio, extraction temperature , extraction time and their interac-
tions on the extraction yield of total flavonoids have been studied in this paper by Box-Behnken design method. The re-
sults showed that the optimum’ conditions were as follows: methanol concentration 82% |, solid-liquid ratio 1: 29 g/mlL., ex-
traction temperature 90 °C ,extraction time 106 min. Under these conditions, the total flavonoids content of olive leaves
was 3.07% . According to, the optimized conditions, the lowest total flavonoids content of the old leaves and young leaves
was Ezhi,with a minimum.yalue of 1. 24% and 1. 74% . And the highest content was Chelmsford Lal,with a maximum
value of 3.019% and 3:72% . On the whole, the total flavonoids content in young leaves was significantly higher than that
of old leaves in'the 10 varieties.

Key- words : olive 'leaves ; surface methodology ;total flavonoids ;content analysis

TS ( Olea europaea L. ) R ARJBEF}( Oleaceae)
Qiﬁﬂ‘,ﬂzﬁﬁ%% HEWEY, i
o FRENHHA G R4 T 20

CINER: S IR *”\*Exzmﬂa,
~30% , AN AN AR G R 7%
5z ERD

TR ik 60 J7 W, 1 A A5 FR I A BRI 5E
?EJ\ ) o

sk H 15 .2017-07-07

% H1.2017-08-02

SEATIE  DUJ18 RHE TR BEHR (2013N20047 ) s P deii P LB R SR TN W) TR [”o TR 4R M h &
S ARFHLIE R (175078) ORI A W) I B T IR 5, LR PE R 2

+ W{EE# E-mail:dcb@ sicau. edu. cn

Rl e L Byl ik 20
ik 85% , A “HE Yy h &

#2016 @Jﬁg,&mmmmwaﬁ i
KF] 6 Ji 4y hm®, AAF A E?ﬁ?éﬂﬁnﬁ?&ﬁﬁﬁiﬁﬁ@

TR 5 = AR ERR 2 B SE



Vol. 29

FE A MR BB S R 20 A B A [ it 2 e 329

J A IO S 2 ~ 6 4517 A BFST & B,
ROHE 7T 2 TR BRI I 7 A S i , AR B
Wy RT3 TN T L, AR S i, R RS
WL S A SRR 2 IS T E
SR Ay, R B At E e s T AR
A, 35 I FER N i AOE i 32 O P B B o#b 757 LA
SRS RE TR , o H 2 ol R AR B A A R N
P T RS T 62 5 At i s 25 Y i i
RS R RO R 2, R () R RO i
PR SEA A R, 5 i 2 AR AR
TR 272 TR 24 B [ i o ot A I v D 9
W B HA AR 22 S T AR, O T AR
BEEAR T 2 B4l B A ] o 1] 5 5 - 24
] £ B 2% S A RIF B0 L /0 | AR SCR Y ik 38
HEEA , FIH Design-Expert (RSM) 43 1R 56 4%
1, A RSO - 25 BT A R B T, OF gk 10 A4
SRR (5 ol 2 R v B SR 5 e B 22 57, i
AN I o S TR A A 7 D R 2545 T % R P s -
R Er e S L S

1 #R5HE

1.1 #R5iH

TS T 2016 4F 9 H >k [ 19 1PE ST
ORI AR L L, JERE IR 10 B 1% g 12 45 19 il A
RV Sl O B Y I S S VA BV NLE D N 7 2
RO R IR CBRFE AR B A AT I R R | B
Hh T e 0 T a5 B AR O . ZE R K ke
T4 B 4 C UK AT &

FThRAE S CLg O RE AR B EE, =R
ARER I R o Bl 0 T AR e Ak 2= 1R A BR A ]
1.2 NF{E5iE&

LDP-750A RUBy EBL (7 7T 7K B 7 21K PH AL R
A BRAF]), SB-3200D 75 i1 i YEHL (T I HTZ AW
B By ATFRZS 6] ), BT-124S 7 i 7 K 5F (4 [
Sartorius /A ) , UV-3200PC 28 #h 0 GG ( |1
T ik il AR A BRA | ) , DZ-2BC A B 25 1 1 4
(RHEEZ RS A PR A ] ), RM-220 X055 = 88 46
IKBLCRU IR R R B & A BRAR]) ,7D4Z R
AR 250 0L (BB AR A R A A |, Spectra Max
M2 FiEtRAY ( 35 [E molecular Devices A T)) o
1.3 =LA
1.3.1  haaiet F S B ey a2

THIORSS I r A3 ) iR 1 S SR ALCL, i

L RS  BUR I 2 mL, 0 4 mL AICL,
(1% )il ,30% W EEEZE 2 25 mL, #5080, 7
10 min, F 415 nm KU SEAE . DLATT Frifei vk B
xR h v A R AE R ZR T AR [l 05
F2H y =0.0359x-0. 0012, R* =0. 9993,

BHEAL (%) = B Sk P & BRAE R
X HE S AR X F A B/ A1 48 i B 2/1000
x 100
1.3.2 h#AHiet & &S5 B e R

HERA PR IO AT i A T g, i R sk s iR
$2,4000 525,05 10 min B WIS G E A 5 1.3.1 7
P A B R R & i
1.3.3 2R ERXE

DI ROE e B 5 S FE A, 5 48 vk
(60 .70 .80 .90 . 100% [ 2 # 5 Lt 1: 40, i} [ia] 180
min, LB 70 °C) AR ] (60,120 180,240 300
ming [ 2 B He 1240, FHEEHC RS 70% R E 70 C) |
PG (60470780 .90 100 °C, [ & KB 1L 1: 40,
Fif ] 180 min, M 70% ) B L (1:10,1: 20,
1:30 .1: 40, [ 2 F YR B 70% , Bf ] 180 min, i J&

70 C)4 AR S B 5 R SR o
1.3.4 v 5 @ AL iX B 7 &

R R0 45 R 0y 2L I, R A Design-Ex-
pert 8. 0 (RSM) #4531 4% 2% 14, 1% F Box-Be-
hnken (BB ) 58, LAY - G i e 5 Shy il 02 (B,
IR RE (A) VRHRLE (B) FRIBGHEE (C) U 1]
(D) E A&, Bt 4 IR 3 7KF-ma 7 il 4 (3R
o
1.3.5  RE A d ALt &R EEZn E

AL By $2 BT 20, B IBGI GE 10 A4S il s
pof A 2 P R v S e R )

1.4 HiEAE

% F Microsoft Excel 2010 ,SPSS 17. 0 %} SC 56 %4

AT AT AL, TR IR A A =

2 RS

2.1 BERABRER
2. 1.1 WERENEXFSTHIH

P 1A R, BB S A3 R S it
LB AT N, 2 A D 80% I, iR
IBF 2.05% , i BE ARSI O, 5 EAEHT R . X
AT BESENR A VE Y A o v JEE PP B 2R T R
GR35 S D . P, e



Vol. 29

330 KRR e G K&
x1 HERAKFHBR
Table 1  Factors and levels for response surface analysis
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Ar R (A) FRRLL(B) HRHRIE (C) B (D)
Level Concentration( % ) Solid-liquid ratio (g/mL) Time (min)
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Table 2 Factors and results of response surface analysis
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Number Concentration ( % ) Solid-liquid ratio Temperature( C ) Time( h) Total flavonoids

(g/mL) content (% )
i 0 1 0 i 2.16
2 1 1 0 0 2.40
3 B 0 0 1 2.13
4 0 | i 0 2.34
5 0 0 0 0 3.09
6 ! i 0 0 1.82
7 0 1 0 1 2.56
8 B 1 0 0 1.79
9 0 0 0 0 3.10
10 0 1 1 0 2.00
1 0 0 0 0 3.06
12 0 0 1 ! 1.90
13 1 0 B 0 1.67
14 0 0 1 ! 2.50
s I 0 0 I 2.66
16 0 ! 0 1 2.55
17 0 | B 0 2.33
18 0 | ! 0 2.38
19 i 0 0 B 2.42
20 0 1 0 1 2.53
2 0 0 1 1 2.61
2 1 ! 0 0 2.57
23 1 0 1 0 2.34
24 0 0 0 0 311
25 1 0 i 0 2.50
26 0 0 | 1 2.2
27 0 0 0 0 312
28 1 0 i 0 1.76
29 1 0 0 ! 1.60
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Table 3 Variance analysis for the built regression model

T7 2R ST A A ¥ F{H P{H B2k
Source Sum of squares df R-square F-value P-value Significant
Model 5.45 14 0.39 385.22 < 0.0001 significant

A 1.41 1 1.41 1400. 86 < 0.0001 -
B 0.059 1 0.059 58.23 < 0.0001 -
C 0.078 1 0.078 47.67 < 0.0001 £
D 0.18 1 0.18 107.25 < 0.0001 -
AB 0. 00049 1 0.00049 4.85 0.0449 "
AC 0.0001225 1 0.0001225 1.21 0.2893 ns
AD 0.15 1 0.15 146.79 < 0.0001 -
BC 0.001 1 0.001 9.90 0.0071 o
BD 0.036 1 0.036 35.75 < 0.0001 o
cD 0.25 1 0.25 242.66 <.0.0001 -
A 2.21 1 2.21 2186. 49 < 0.0001 -
B2 0.80 1 0.80 791. 04 < 0.0001 o
2 1.38 1 1.38 1364. 69 < 0.0001 o
D? 0.63 1 0.63 620.98 < 0.0001 -
5% 2% Residual 0.014 14 0.000101
ZBIF Lack of Fit 0.012 10 070001202 2.27 0.2234 ns
iRz Pure Error 0.000212 4 0. 000053
JE5% Cor Total 5.46 28

W RREFWILE (P <0.01) ;" RRERBE(P<0.05),

Note: Very significant difference( P <0.01) ,significant difference( P <0.05).
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Fig:3 Comparison of total flavonoids content in old leaves and yong leaves of 10 olive varieties
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