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Optimization of the Extraction Technology and Antioxidant Activity Study in vitro of Total Flavones_from
Different Parts of Alpinia galangal

LIU Yuan, TANG Bin, ZHANG Xiaoqin, YANG Gang (Dept. of Chemistry, College of Basic Medicine, South-
west Medical University, Sichuan Luzhou 646000, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of total flavonoids from“the root, stem and leaves of Alpinia
galangal and compare the antioxidant activities of the flavonoids in'\vitre. METHODS : Taking into account the four factors, such as
the ratio of solid to liquid, the volume fraction of ethanol, the temperature”of enzymatic hydrolysis and the time of ultrasonic, us-
ing the extraction rate of total flavonoids _as index g With«thc method of ultrasonic assisted, the extraction technology of total flavo-
noids from A. galangal was optimized. by Box-Behnken response surface test on the basis of single factor experiment. The antioxi-
dant activity tests in vitro of diffétent concentrations of total flavonoids (0.1-1.0 mg/ml) from different parts of 4. galangal were
conducted, including DPPH freewradical clearance test, O. free radical clearance test, protective test of vegetable and animal fat
[using vitamin C\(VC) as'control]. RESULTS: The optimal extraction technology as follows as the ratio of solid to liquid was 1:
23.8% thewvolume fraction of ethanol was 60% ; water bath temperature was 80 °C; ultrasonic time was 33.5 min. Under this condi-
tion, the extraction rates of total flavonoids from the root, stem and leaves of 4. galangal were 53.5, 52.7, 52.5 mg/g. The rates of
their relative error from predicted value were all no more than 2.48%. When the mass concentration was 0.5 mg/ml, the antioxidant
capacity of total flavonoids from different parts of A. galangal to DPPH free radicals was as follows as leaves (94.3% ) >root
(93.6% ) >stem (90.8% ) ; the antioxidant capacity of VC was 96.4% . When the mass concentration was 1.0 mg/ml, the antioxi-
dant capacity to O, free radicals was as follows as root (63.7% ) >stem (60.2% ) >leaves (42.9% ) ; the antioxidant capacity of
VC was 94.7% . When the mass concentration was 0.4 mg/ml, the protective rate to vegetable fat was as follows as leaves
(39.7% ) >stem (30.6% ) >root (28.3% ) ; the protective rate to animal fat was as follows as leaves (40.6% ) >stem (30.2% ) >
root (29.3% ) ; the protective rate of VC was about 60% . CONCLUSIONS: Optimized extraction technology is feasible, and can
be used for the extraction of total flavones from different parts of 4. galangal. Total flavones from different parts have certain antiox-
idant activity, specially the total flavones from leaves of 4. galangal is stronger than other.

KEYWORDS Alpinia galangal; Root; Stem; Leaves; Total flavones; Extraction technology; Box-Behnken response surface
methodology; Antioxidant activity
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(VC, ARl 25 £ H A R A, LS 20130412, 4 . >
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NaOH. %Wk 5.00 ml, 51 60 % Z B s FR B 208 #8557 , H
B 15 min, B[R] E R (o) T 510 nm 5 KA I 5
BE(A) 2z T AR e il 26, 75 11105 5 F2 - 4=8.398¢+0.003
(R'=0.998 2) , 457 T Kl i vk BEZR MRS R R 10~200 pg/ml,
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Tab 1" Factors and levels
K-
B3 -1 0 1
X CEH L), g/ml 1:25 1:30 1:35
X (ORI, % 60 70 80
X OKIBIREE), C 60 70 80
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AL T FE R Y=49.62+1.71X, — 0.31X,+ 1.93X, + 1.86.X, +
0.30X.X.+0.050X.X; — 0.13X.X,+2.73X.Xs+ 1.60X:X, +2.00.X.X, —
3.27X — 1.10X,2—3.25X — 1.52X*(R*=0.992 6) , [F] I X 455750
YEAT T B R BORN 'y 250 W) S 25 A 0, 25 SR L2 36
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ARG T AP SE H R AR R T R 1
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Tab 2 Design proposal and results of experiment

F — R I s

1 0 0 0 0 492

2 0 0 1 -1 442

3 0 0 0 0 516

4 -1 1 0 0 4.7

5 -1 0 1 0 413

6 0 -1 1 0 452

7 1 -1 0 0 479

8 0 -1 0 -1 46.9

9 0 1 0 -1 419

10 -1 0 -1 0 39.5

11 0 0 -1 1 42

12 0 0 -1 -1 415

13 0 1 -1 0 40.8

14 1 0 1 0 452

15 0 1 0 1 487

16 1 0 -1 0 432

17 -1 -1 0 0 419

18 0 0 0 0 50.9

19 -1 0 0 1 46.9
20 1 0 0 1 46.5
21 1 0 0 -1 439
2 0 0 0 0 481
23 0 1 1 0 492
24 0 0 0 0 483
25 0 0 1 1 529
26 1 1 0 0 499
27 -1 0 0 -1 4338
28 -1 -1 0 477
29 0 -1 0 1 473

K3 HEDWER
Tab 3 Results of variance analysis

i H SR F S5y F P
) 296.01 14 2114 4.84 0.002 8**
X, 35.02 1 35.02 8.02 0.013 3
X, 1.14 1 1.14 0.26 0.6172
X, 44.47 1 4447 10.18 0.006 5
X, 4144 1 41.44 9.49 0.008 17
XX 0.36 1 0.36 0.082 0.778 2
XX 0.01 1 0.01 0.002 3 0.962 5
XX 0.062 1 0.062 0.014 0.906 5
XX 29.70 1 29.70 6.80 0.020 7°
XX, 10.24 1 10.24 234 0.148 0
XX 16.00 1 16.00 3.66 0.076 3
x? 69.47 1 69.47 15.91 0.001 3
X 7.81 1 7.81 1.79 0.202 4
X 68.41 1 68.41 15.66 0.001 4**
Xx? 15.04 1 15.04 344 0.084 7
Rz 61.14 14 437
Rtk 51.35 10 5.13 2.10 0.247 4
AliiRs 9.79 4 2.45

pEvil 357.15 28

1. *P<0.05,**P<<0.01

Note: *P<<0.05, **P<<0.01
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noids effected by two factors interaction
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Tab 4 The extraction rate of total flavonoids from different
parts of A. galangal

- S ARITCR . .
e ﬁgﬁfyg e Ml
M 53.1.53.6.53.8 53.5 0.67 0.63

2% 528.52.7.52.0 525 0.83 2.48

M 52.6.52.2.53.4 52.7 1.16 2.11

P 2% A AT UL, SN 5 00 A ) AR R 25 /), 15 B A
ST R R A R A e RO R PR T2 AT, AT TR
TR R P R R R
2.7 ABREZIHLLFEMNEIMIENLF LR
2.7.1 DPPH H HBEWEFRZME B AS [ 5BA FR 75 ] $E B
Y1 95% £ A £5 1%, 0.1.,0.2,0.3.,0.4 0.5 mg/ml (K] B 2 TR 2,
PSS T, 0 TRl 2% VO B (VA BE X D) L 43 311 B 2.0 ml,
&4y I A 2.0 ml DPPH( 1 mmol/L) %, IR 539515 T-25 °C
REE N 30 min, 7£ 517 nm P K A0 I 2 G 4,5 55 B 2.0 ml
A5 AN [R) Y BT £ B R (VC TR , I 2.0 ml 95%
IR A 5] 5 D0 E WG BE 4.5 I 5E 2.0 mil K AN A 2.0 ml
DPPH (1 mmol/L) % )5 W HERE Ao 7155 DPPH H i 3E75 B
1 — (4 — A:)/40x 100% 1o K 5 K 227 ] FBASL Aol 2 i ot
DPPH [ 38 13 B 56 e 25 58 LR 2A

i 2A W] UL, R R 22 N [RIES A 8 B R %) DPPH [ Hh 3k
B4 775 B R 0 I o o A R 48 T 3 K, 7E 0.1~0.5 mg/ml 75 [l
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Fig 2 Antioxidant activity of total flavonoids from different
parts of A. galangal in vitro
Note:vs. VC, *P>0.05

PN, DA R BRI R T A 45 S0 S v 1 X DPPH. B RS )35
BRI FAHURIEE  7E BT e 0 0.5 mg/ml i, AR 25 42
I LB B VC X DPPH H 1 L35 bR R 539110 93.6 % .90.8%
94.3% .96.4% , HEFF i VC> > K > 28 (H22 514K,
2.7.2 0, AMEEFERRZFRNE B 0.05 mol/L Tris-HC1 Z& thiR
¥ (pH 8.2)4.0 ml, & T 25 C/K¥ Fh T 20 min, 53 HIHIA 1
ml AR 0.1,0.2.0.4.0.6.,0.8 . 1.0 mg/ml i B £ BEA TR
AIVCE TR EN BHYEXT B ), FEAA L ml 25 mmol/L 4B7K =
WL IR AT T 25 CARIEH RN 5 min, LA A=l 89% HC1 2 | 14
S, 320 nm AR I A WO Avas FOM HRATRUAR ) (4R
FRIRIK B ST £ BV v, 0 5 TR oo 11RO, A PR3
TR : (Ao— A)/AM100% o ST R Z2 AN RIS B MY O,
1 ) T I 2500 o 25 SR LT 2B

A2 ] L, 7E 0.1~ 1.0 mg/ml Y8 I P , I i 5 il JoF v
JEE RS R PR ARG K (A AL BB O, [ F 3 A3 bR R A
AT VC, R 525138 bR AR F 3T, W T s 2 T e
g 1.0 mg/ml i, 4R 25 i VO XF 0, [ HEEMITE R R0 0 M
63.7% .60.2% .42.9% .94.7% , HEJF Jy VC>H > £ >t

2.7.3 MBI E  H0.1.0.2.0.3.0.4.0.5.0.6 mg/ml
BB B 2B TR B VO TR, I 2 I g R AT 5 e

— S I (A PR AL (A, R LA INBT AR X B AL,
FAS ] ) ] BURE , 4% GB/T5009.37-1996"l 532 31 g 3 48 Ak (i
(POV), BB MRY 3R, 2550, K R 2 [RIB L A a4
YIRS R B LK 2C D,

& 2C T WL, 7E 0.1~0.6 mg/ml 365 il 1A , Bl o 28 i J5 2 ik
FE IR HTHE YR A B P R R, Y R R N T
0.2 mg/ml A, 453837 5 2 Ml X AR 42 B A (7 236 5 VC AL
£ 0.4 mg/ml B, X5 A7l I A DR 38 /N R i (39.7% ) > 25
(30.6% ) >H3(28.3% ), VC 24 60% ; 4 Jit it ¥ FE7E 0.3~0.5
mg/ml JI B P, XA 0 R B0 PR3 S/ NI Sy i > 25 > 4
JR e T 0.5 mg/ml B, U > AR >25, (HEASRE, KR
R 25 S B A A B XA 9t g ) PR S (T
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VC,

r ] 2D ] L, 2 R A B VA /N T 0.3 mg/mil I, X )
Yy 4 R 3 3 /NI S AR > 25 > I 5 TR R = T 0.4
mg/ml i, > 22 >4 78 0.4 mg/ml i, xF g4 i f 4
RN A (40.6% ) > 25 (30.2% ) >4 (29.3% ), VC 4N
60% o SMASRUL, HBTEREETE 0.1 mg/ml i, A [RIFRAL0 24
AR A ORGP VO AT ;s 24 BRI 7E 0.5 mg/ml ], -
Wyxs Sl g B DRI A RO, HS VO AR
3 itig

T UK R 1R 22N [ S A A ) 1 B R e A A 4R
PRAEF G5 R3], BRI v SRR ) B BBOR 5 A s L 3K
AJefeim AHERG R, M AR AR A AN W] T A A kil
50 v T AU TR P R R X R Y o B T Y B VR K B
0.5 mg/ml I, XTSI PT AT S VO AR . ik Zsie
U R AL R S AN AR AL TR R AR, A s
X ZrE T AT R i M b AR B9 R vy R 22 e K ey R 224
T —E R SR T

oy B A TR B 3 A R R R 22 B R e R IS P AL o), S
TS A BE Al b, T — 2B X S IR 2 b g A T
SR P A DG TR 3% R 7 D o R R B A TS, JE A 5T
X AR R 22 SR F A S BB V6 AN v WG e R 1A 7 1
E GRS A RS E S ES Dy SV AN}
ST R R R et
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