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WH ¥R drai, &7 F I 2 (Vanilla somai
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435 WEE SRR ) s QE-100 1= 3 8y B LI F i
YLz S TR A BRA A,

1.2 A&
1.2.1 #&mam

PERERNN G FIE 2V, 75 60°C &M
HET 48 h, Wy RS aF 60 H i, il BLAE SR K L 25 H
1.2.2 TR EIERGH &

FEHHRE0.012 5 g T X B, 6020 S BEAE

AT 25 mL A S, 8820, Hi 0. 500 mg/mL
) XoF A TR
1.2.3 AR SRR 6 4 &

HEFAPREL 0.5 g FEM M R Z MR 1 1 50 (g/mL)
HRHE LG, A 50 % Z B 25 mL, £F 60°C 300 W f4
SR R B 3R 30 min, ofUE, B 3 WKL R)E
ERT 100 mL A5 H b, B15,

1.2.4 mRXBKEKHE

R W 1. 2. 2 15 % B S ORD 1. 2. 3 T ki
AW 2 mLL A B E T 25 mL BRI P &R
A 5% A4 FRAMIA WK 2 mL, ¥4 J5 7 & 6 min, I
A SRRV W 2 mL, ¥ 5) J5 iUE 6 min, A 4%
A 4 mL, #2575 H 6020 & BERR B 2 20 B
2 BUE 15 min J5 I ZE IR AR B AL i WO DA
[F] 75 1 Ak 3R 5 1 =S H R E N 2 R, T 300 —
600 nm PF K T FH . K PAE 510 nm Ab W E1H &K,
W PE 510 nm VS F R K
1.2.5 AR o & 09 %) &

A% RS B B 0.0 mL.0.4 mL.0.8 mL.1.2
mL.1. 6 mL X AR E T 25 mL &1, H60%
CWEINZE 2.0 mL, 08 1.2, 4 ¥ 5 se ke84, F
510 nm FIEWSE{E. PAM T AW E (mg/mL) N
B A WO AE S A o VR AR T Y 28, JF 358 [l
52, SRRy = 11, 7432 +0. 002 (R* =
0.999 3),

1.3 BEZRRRE
1.3.1 REBEHENEGEFLZE TS ZTHIR

HER R EURE S B R 0.5 g F& I 1 1 50 (g/mL) Y
BIBLG A 50 % 2 25 mL, 78 60°C .300 W 1 5%
4R 43 531 48 75 4 Bh 42 B 10 min, 30 min,60 min, 90
min.120 min, i JE. B 3 K, R FEA T 100 mL
KRR, 25, %8 1.2, 4 Wk mee /e, 7
510 nm &b % WA , B J5 5 A ] 42 st (]
MR A, AR 3 HE R, R R
HEst ), #647 T — P R R
1.3.2 LEBREMEGEHFAZERREZH YA

YETfG AR BURE AR R 0.5 g 4% B 1 0 50 (g/mI) [y
BHE LG L 43 30 m A 40 % .50 % .60 % .70 % .80 % i) &
i 25 mL, 7E 60°C .300 W A9 Z5 4 4 3 68 7 4l Bl 42
B 30 min, it 3, 242 3 ARG ES T 100 mL 4
Wi, ZEL M 124 W mAEEE, T 510
nm A E WOGAR L e 5 TE AR R R, AR AL
P 3AEL, PRI B E T — A
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Table 1 Response surface test factors and levels

g AHRBUME (min) B: ZBEHRIE ) CoRHREL (g/mL)
A ;Extraction B:Ethanol C: Solid-liquid

Level time (min) concentration (%)  ratio (g/mL)
! 10 30 140
0 30 50 1:50
! 60 70 1:60
1.5 mEALFEEHNNE
U L 05 R A ST 2% £

& 22 v () TR AT B L O SR HRUME (0. 059 5 mg/
mL) # B % 0. 01 mg/mL.0.02 mg/mL.0.03 mg/
mL.0. 04 mg/mL.0.05 mg/mlL 5 4~ ¥ J& (1) &L & il
W T X 6 78 9822 RO 0 P A AL 16 M 0 A7 25
GV,
1.5.1

2k
AB

& & A XL EF @ DPPH A b A&k

DPPH [ Hy 2 5 bR B J7 (00 52 2 2% R (R i 6
7, JE A AR RE . A3 I 5 VR EE Y 4 mL B
T d, A SR 0.1 mmol/L # DPPH &
W AR A E A T G R AE 30 min, I JGK
LEES W CFIRD . F 517 nm Ab I %2 #E f3
(IR I N AL 54 mL BEW 5 J0 /K 2 B %5 AR FUR
BRI EW M. iE N Ay FH 4 mL ZE KA Bk
#.5 4 mL 0.1 mmol/L A DPPH ¥R A )5 I &
W GAE L IE N Ay DURTIRDHEBE (% L-$0 3R il @2 1E BH 1
P gl
A - A,

AO

DPPH H il REEBRR (%) = (1 - ) X

100%,

1.5.2 sEAEZEFmMsLawAC ODF
&8 A

FHA B O EERAE ) B E 2% Fen-
ton SRR ZS JE RS MO R . B 2.0 mL A R v
T JBE AR VA R K A 1.0 mL 2.5 mmol/L #Y
KGR W 1.0 mL 5 mmol/L i FeSO, % & I
2.0 mL Z&1HK, MR EMA 1.0 mL 5 mmol/L
1 H, O, WK S 3 &, #F 37°C H il 7K ¥ 30 min
Ja HZRBAKES WE W CF D . F 510 nm Ab I
W Yefl.idh A H 1.0 mL MK E H,O, Bk
Ab BB R VA R, DU SE B IROEAETE S Ay 2.0 mL
FEAR K AR BE VW DU RO (e A, . DAAH
() e B A6 B 1 -0 A I 2 A PH 2 X6 TR

BREAREC OIFHBRE(Y) =

—A
1-—"")x100%.
1.5.3 S$BAXZE ARSI RAMETFAGA

(O, <)k

BB A B0, < OWEBREE M E S %
SRAEAR AR B A0 K = {4k iE . B L0 mL R IH
YRS RE SR, N A 5.0 mL Tris- HCl 28 i
(0. 05 mol/L,pH i H 8.2,25C /K 20 min) , FAN
A 0.5 mL 25 mmol/L 482K =B, IR 5 T
25°C &M F /K3 5 min, SZEIHIA 0.2 mL 8 mol/L
1) HCL k2 1kl ng . FZR B KES W W CRRD . F
320 nm A0 W E WOGAE . 10 A s 0.5 mL ZE1E K
A AR R =1, M2 WO EIE N A s 1.0 mL 28
TR RE S ME 2 XTI IE A, LA R M
JEE B 1Y) LT IR I 15 E PH A4 X 1R

HEMETFAMIO, - OWERE=

A, —A
— a g 0
a A, ) X100% .

1.5.4 ¢ EBAELZEFWEER AN

B JE ) R 5 2 R B SN k. B
2.0 mL AS[R] Ve BB B I BE SIS U, SE A 2.5 mL
0.2 mol/L WIBEFRZE thil (pH {E N 6. 6) . FEMA 2.5
mL 120 R EAL SR W TR 20 J5 7E 50°C & 14 F K ik

WHRL N, B2.5 mL 8 E3E® . MA 2.5 mL
BYZEIEK AN 0.5 mL 0. 1% /Y FeCl, W IRS) . F &
10 min J&, FHZEW/KES LB . T 700 nm Tl &
WG . DAAH IR ok BE RS RE Y L - TSR I mR A PH
Xf R
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Fig. 1 Effect of extraction time on content of total fla-

vonoids from Vanilla somai Hayata
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& 2 AR, 65 T A 3 22 EVEO N 5 B P £ R

JEEHG 5 B 1Y I S REAR ) B TR SRR T

50 % B, A B R B ik B e S A 1.250% . R
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2.1.3 #MRANEGEFLLEAMEZTH A

HI I 3 AT, 65 7 A % 22 G B 5 Bk Bt B RHR LE
E’Ji‘ﬁﬂazfif'x‘:i‘b[l}:[‘“ﬁﬂﬁt% HORHR EE 3 i 2
1150 (g/mL) A}, 58 il 5 & 35 2 & S E 0. 962 %,
HORLIR HE AR S 3G T L B B R izﬂlﬁ%ﬁﬂ’ﬂt%‘%

1.001

0.954
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Content of total flavonoids (%)
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Fig.3 Effect of solid-liquid ratio on content of total fla-
vonoids from Vanilla somai Hayata
2.2 MMEERESERS S0
2.2.1 vapdmiXixsg R

MG 1 BEE B K IR ER L 3t 17 386 A
Hrp 12 A A5 MR FE R &K T E fﬁﬁf
i & i WL 2,
F2 MEERERITRER

Table 2 Response surface test design and result

B, 7 Bk SE R

NI : ~ Ly 0
sy Admmi BEERIE gy 700
Test (min) B.Ethanol (g/mL) Content
€s A:Extraction : ano C: Solid-liquid of total
number ! . concentration ] ;
time (min) 9 ratio (g/mL)  flavonoids
% 0

%

1 60 50 1:40 0. 957
2 10 50 1:60 0. 841
3 35 70 1:40 0. 906
4 35 50 1:50 1.068
5 35 70 1:60 0.906
6 35 50 1:50 1.125
7 35 50 1:50 1. 242
8 10 30 1:50 0. 896
9 60 70 1:50 0. 829
10 60 50 1:60 0.925
11 35 30 1:40 1.030
12 60 30 1:50 0. 853
13 35 50 1:50 1. 278
14 35 30 1:60 1. 027
15 10 70 1:50 0. 564
16 35 50 1:50 1. 345
17 10 50 1:40 0. 667




I AERZFERFR,2022 £,38 %, % 2 #1 Journal of Guangxi Academy of Sciences,2022,Vol.38 No.2

M 3 Fdsmr . il F {24 7.65, P =
0.006 9<<0.01, H kM2 m P {HKA 0.909 4>
0. 05, P # & BRI B W 25 i e it 22 3 OF HL 2R
UM 2, 0 5 R 22 R IR 2R 1 52 e /) R
A REC R = 0. 907 7, R WIB R BLA K47/ vl {5
JESHFIE R Ry = 0. 789 1, #8115 10 ] L i B¢
78. 91 Y MR I B e . xR 3 R B iR AT I £ T
P A A2 B F R Y = 1.21 + 0. 075A —
0.075B + 0.018B + 0.077AB — 0.051AC +
(7. 250E = 0.04) BC — 0. 27A* — 0. 15B* — 0. 090C*,
Hp GmAER 2 QW8S E MY £, HEIHL#
AL R A e R Y BB ENEm, HE B
XfE R Y BA W E B, A R R 55 e O N
e  RUSPREEFAEFELLLDEMITEY Z
FfFTEE AR R . GG 3 iy Bl A el 15 Jr

®3 MABEBHAESNR

Table 3  Analysis of variance of regression model

FREAT L, 3 AN B PR 0] 5 5 78 38 22 GBI 2 1 Y I
Wil K /N Ry £ Bk FE B> 3R A ) AR L C.
2.2.2 vqpdE X LAER S

FI A Design Expert 8. 0.6 &}, % A.B.C 314~
PRIZ AT 28 H.JF 43 B Fe 38, 43 il At ABLAC.BC 3
A A5 el A g 1 — e 2R K], R 4 R A —
T TR A, B 2% R 2% SC(E P 3 s R o (e )
1B 23 Bl Z 34 T 5 35 3] e v A0S Bl A5 TR 3R B0 (H 4k
SEIG I, R i o R 23 b 3R R
NSRS IR 38 BRI R, TN R
& HAE R R R R 2 W . PN PR ER T B A e 4R
I WG R L 3R P 38 AR R R . PRk mT
AL BRI ] (A 55 R B (B H 38 B K T 4R
R[] CAD FIURHE EE (O 9 28 BACR , KT S Bk B
(B) FIRHB L (O) 38 B AR L B AB>AC>BC,

Lok b A i e )y F i P
variance square f Mean square F value P value
Model 0. 061 9 0.068 7.65 0.006 9" "
A 0. 044 1 0. 044 5.02 0.060 0
B 0. 045 1 0. 045 5.09 0.058 7
C 2.466E-003 1 2. 466E-003 0.28 0.613 9
AB 0.024 1 0.024 2.67 0.146 3
AC 0.011 1 0.011 1.19 0.310 6
BC 2. 103E-006 1 2.103E-006 2.376E-004 0.988 1
A 0.31 1 0.31 35.19 0.0006""
B? 0. 097 1 0. 097 11. 01 0.012 8"
c? 0.034 1 0.034 3. 86 0.090 1
Residual 0. 062 7 8. 850E-003
Misfit error 7.116E-003 3 2.372E-003 0.17 0.909 4
Pure error 0. 055 4 0.014
Total error 0.67 16 0.068
R*=0.907 7 R4 =0.789 1 0.044

Note: * P<C0. 05, significant; ~ * P<C0. 01,extremely significant



202

B—,ERR,EE22,FI#, PRE,EMF BETHEAENEEEX=EMRNIZARLULEREXFERR

DesignExpert?Software
Factor Coding: Actual

» Design points above predicted value
& Design points below predicted value

1.34529
Io 564166 —_
S
X1=A BE é
X2=B: ZE&RE &~
o
Actual Factor 5
C: #igte =50 =
=]
>
<
=
=
s
=}
2
k)
=
2 60
= 50
S, 40
'Ethaho — &
!cop, 10
Cep t 30 ™
on ()
Design Expert?Software

Factor Coding: Actual

® Design points above predicted value
o Design poirts below predicted value

I|34529
0564166 —

o
X1=A:8ffE é, 1.
X2 = C:RHtitL »

o 1.
Actual Factor 5
B: ZEiRE =50 =

1

o .

s

& o

2 0.6

2

G

Z 04

-

=

(53

=

=

=]

&)
Design-Expert?Software

Factor Coding: Actual
RE

® Design poirts above predicted value
o Design poirts below predicted value

I1 34529
0.564166
X1=B: ZEiRE
X2=C:#Hft

Actual Factor
A:BfE =35

Content of total flavonoids (%)

Content of total flavonoids (%)
70

60

40

B:Ethanol concentration (%)

30 40
A:Time (min)

50 60

Content of total flavonoids (%)

C:Solid-liquid ratio (g/mL)

50

30
A:Time (min)

40 60

Content of total flavonoids (%)

C:Solid-liquid ratio (g/mL)

Q.
§
Q .
6070 ent ' -
2 c
% pephan® con 30 40 50 60 70
e B:Ethanol concentration (%)
%
-/
B4 22 PRE X6 7 7 36 =2 0 0 T 5 2 5 e Y I . 1T

Fig. 4 Response surface diagrams of interaction factors on content of total flavonoids from Vanilla somai Hayata

2.2.3 HALLBHIEKIE LR

MR LA b o 1o 16 ASE 7R 285 R 3 T L A5 T A
= SRR P e A B RO A < R BB [R] R 37,5 min, &
BV R 45. 6 %0 BRI L 11 50. 7 (g/mL) ., 7EUE
N A = O g i VSNl Ll )

1.22% . RS 5 25 1 W % 38 min, &
B B 46 %0, BHBEE A 10 51 (g/mL) £ I 45 14
THEAT 3 AT IR IR g 15 B 5V A 3 22 SR Y
SRR RN 1.19% . RSD N 0.65% (n = 3), 5
RIS 5 5 AH 22 0. 03 %0, 7 iz A A B AT 85 fm 1 7]
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e, HAREUT 20 S BT
2.3 AEEEZREMNRELEE
2.3.1 s DPPH a Wik Fkin

A5 Al %0, 24 Bl 0.01 - 0. 04 mg/mL B,
B MY DPPH A i (075 B 68 ) b %
VR0 1 o2 e 1 L U R BN 42,106 3 i )
90. 6% FEM Z J5 . M DPPH [ i 5 1) 7 b %
BFF%, L-disk iz xt DPPH At %1975 BR g
FEARDRFFAE 900 LA 1 HARfL iy i A P 2.
HEHR A L-HUR LR % DDPH [ i 58 5935 B3 B 1L #8
SEEINE TR, WA ST RS L B g
JIRA 2R/ R W 5 18 T 92 2= BB IR X DPPH H i
HEAEIERE S . % 0.01-0.04 mg/mL 1
FE SR B (X)) 5 3200 B2 B6 B2 T i X 07 19 6 8 i Xof
DPPH [ 3£ 138 B R (Y ) ATt 4, 15 3 1]
H5 .Y, =1599. 3X, +30.387 (R} =0.950 6),
BV X DPPH H i 3 ) IC,, {4 0.012 3

mg/mL,

100
951
901
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554
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45- —e— L-ascorbic acid

40
35 T T T T T T
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Fig.5 Scavenging ability of total flavonoids from Vanil-
la somai Hayata to DPPH
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B o BE 10 , 5 T A S 22 B X PR 1 Y
T8 PR AE 1 3% 7 3 5 0 R B O O g2 LV R R
46. 8 %03 N 59. 1% ; 4k 4 0. 03 — 0. 05 mg/mL
IF I A PR, W B R 59. 1% A F) 76.5% ., L-#t
IR I 2 %o 8 5 1 Pl B 1 3 B e ) SR AR DR R AE 85 %0 LU
HARMEEIN, BT I 2 S T R A AR
THBRAE T B B ACT R BE (9 L-HUIR R . g B
JE (X ,) 5 R R 3 i ST PR R (Y, AT 2R
PR A, 52 B3 7R Y, = 753.13X, + 37.992
(R3=0.991), U] i 3 ff 0 23 [ il 3109 1C,, 5 R
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Fig. 6 Scavenging ability of total flavonoids from Vanil-
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7 TRLAE S H 0.01 - 0. 05 mg/mL
B, B v B 3G, VS A 2 X O, - 1Y
TR BE 7t B = 3 5, T BR RN 40. 2% 3% i F)
57.3%, HMHAFFE — MWLM R, Y L-brifm
PR B W o4 0. 01 — 0. 03 mg/mL W, % B3 R 5 fin 45
WP MW 0.03 - 0. 05 mg/mL B}, 35 4 28 1 1
INART AR 2% . BEEIXT O, « (7 B AE S % T A W
JER L-$0 IR IR . R P 3 AH 25 R K. 8 R VR
(X )5 BHEE X O, « B3 BR 3 (Y, #1772t
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0.998 9) ., M| i ¥ f XF O, « ) 1C,, A4 0.032 6
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Study on Extraction Process Optimization of Total Flavonoids
from Vanilla somai Hayata Based on Response Surface Method-
ology and Its Antioxidant Activity

YANG Yishan'*, TANG Jianmin',QIN Huizhen' ., LUO Yajin’,DENG Zhenhai’,
CHAI Shengfeng'

(1. Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institute of Botany, Guangxi Zhuang
Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,China;2. College of Pharmacy.,Guilin Medical U-
niversity, Guilin, Guangxi,541004 ,China; 3. Guangxi Yachang Orchid National Nature Reserve Management Center, Baise, Guan-

gxi,533209 , China)

Abstract: In order to develop and utilize Vanilla somai Hayata resources more systematically and scientifical-
ly,the extraction time,ethanol concentration and solid-liquid ratio were selected as independent variables,and
the total flavonoids content was selected as the dependent variable and the extraction process of total fla-
vonoids from V. somai Hayata was optimized by response surface methodology with three factors and three
levels. With L-ascorbic acid as positive control, the DPPH radical, hydroxyl radical, superoxide anion radical
scavenging ability and total reducing power of total flavonoids of V. somai Hayata were determined. The re-
sults show that the optimum extraction conditions of total flavonoids from V. somai Hayata were as follows:
Extraction time was 37. 5 minsethanol concentration was 45. 6% sand the ratio of solid to liquid was 1 : 50. 7
(g/mL). The content of total flavonoids was 1. 19% and the RSD value was 0. 65%. The results of antioxi-
dant test showed that the 1C;, values of total flavonoids in V. somai Hayata against DPPH free radical, hy-
droxyl free radical and superoxide anion free radical were 0. 012 3 mg/mL,0. 015 9 mg/mL and 0.032 6 mg/
mL,respectively. The total reduction ability was 79. 2% of L-ascorbic acid. The extraction process of total
flavonoids from V. somai Hayata was stable,feasible and it had better reproducible. The predicted values of
the model were basically consistent with the measured values. Its total flavonoids had good antioxidant ca-
pacity and broad prospects for development and utilization.

Key words: Vanilla somai Hayata; total flavonoids; single factor experiment; orthogonal design;antioxidant
activity
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