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Abstract

Optimization of the extraction technology for total phenol from betel nut seed was carried out. On the
basis of one factor tests, the method of response surface analysis with 3 factors including extracting
temperature, time and solvent-material ratio on the content of total phenol was adopted. The optimal
extracting conditions are as follows: extraction temperature 58°C ; extraction time 4 h; solvent-material
ratio 47 mL/g. The predicted value and measured value of total phenol is 148.09 mg/g and
146. 63 mg/g, respectively. The results indicate that the obtained mode developed by response surface
methodology is feasible for practical prediction. The experiments of antioxidant activity show that the betel
nut seed extract presents the strong antioxidant activities to the DPPH and ABTS radical, and the EC, is

145. 62 wg/mL and 139. 38 pg/mL, respectively.
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HEMB R AR B 1w A A MR X AR W) [ ¥ P o
P BSE AR A, TR H/ M. LR, 1-2K
Be-2-= 4 BL 28 Bk (DPPH ), ¥y g Sigma 24 W ;
2,28k A-M-(3-&4 F R JF wE M ok-6-5% iR )
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(1) trdEh £ ny 1k

Bedil 0. 1 g/T W LA RARUEI WK, 7 B B B 0
0.2.0.4.0.6.0.8.1.0.1.2 mL [ k5 M, A
1.0 mL ) Folin-f} & 7,3 min G A 1. 0 mL ¥& &
1 mol/L Ay B BR AH K W, 22 B K & & &
10. 0 mL & ¥ 5 )5, B N #OGE 1 h, 54
AT L4360 BE 3 AE B 725 nm 40 E WO
DR S 8 X6 e 88 1 AT £ 1 0 05 0 A, SR AT [l 09y
iy =69.232x +0.0443  R* =0.9976, Wf5xFEH,
IS R W AR MY [N 5 WO B R AR 2tk o0

(2) FE 5L IE

FARE WOAR K %5 B L 50 WL $2 IR0, 4% A 1 il 26
HlAE 7 2 A Folin-y i 8, 1] 1 ke R 44 7K %5 W, H
MK ERZ 10.0mL R 5 & TR N 1h,
EEAM AT WA G BETHAE B 725 nm A0 E WO B,
TR A R S 1

o

m
m (1)
K m—— 4R POE A &, mg
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(1) 455 fa]

PRI 1.00 g 452 5 FF A5 K (20 ~ 40 H), A
40 mLIR T3 B0l 70% B, 78 50°C 4148 F 43 52
P2 1.2.3.4.5h, 338, 2 £40 mL, 43 51 0 2 H 5

i 1) 5 R

(2) $REUR

FRIC 1. 00 g BERBFFH3 R (20 ~40 H) ik A BEA
40 mL AR BUT BN 70% 2 T 10 e T, 20 5B
F30,40,50.60.70°C Kz $4h, ol i, & A &
40 mL, 43 510 7 S P 1) 5

(3) Wik

FREL 1. 00 g BERPAF B AR (20 ~40 H) , 2851 m A
20,30 .40 .50 .60 mL $2H# I, 7£ 50C &4 T = #2
4h, iUk, o3 A S R G R R, D G R Y
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H o

(4) )7 T B 1 1

TE B R R U i FE Al [, LSRR [a) R IR B
GO 3 AP 2 5 880 4, >R FH ) 1, 1T 43 B 9
WAL, IR B TS5
1.3.3 o b id e m e

A M 17 T 56 75 1) ) e R R T 2 A R XA
RRFF rp A S AT B B, B0 25 V2 R TR S T AR
() R 2 1) R ot S VR R A T B A A T PR

(1) B DPPH [ %

VERG RS B 3.9 mL i & ¥ ol 25. 61 mg/L [
DPPH #, WA 0. 1 mL ARF 43 H0h 70% 1) £ BE¥
W IRAST AE WA 517 nm ARG B A, o B AE AR
SR I 1 A% 50,100,150 ,200 pg/mL 4 A [d] 5
W Ay IIMERA AL B 0. 1 mL AS [) ¥ 2 (O R W T8 U,
JNA 3.9 mL DPPH B (i im kR & 25. 61 mg/L)
RA 5], =k N 30 min J5 TP K 517 nm 4b
MW SR Ao [RIEIE 3.9 mL (R FL 550k 70%
B BRI 0. 1 mL A [a] ¢ B RE 0 1 I A W%
JeHE A, DPPH iR E

S:(l—AiAr’)xloo% (2)

(2) {HBx ABTS H 5

ABTS 55— 5 ¥ Ji 14 220 B0 18 400 7 1G5 Ak ) 17 12 ~
16 h, 2835 M S R A 5 2B LR G 1 i Sk 65 BH B T H
HI3E ABTS- " SRJG A SR I , 25 1Z 42 L) 2L i
FALTEE M 2 5 ABTS - * % A BB T A B2 Ry A4 R
W' S 0mL ¥ B 7 mmol/L [y ABTS ¥,
JA 88. 0 WL ¥ i Sk 140 mmol/L (33 5% e 4 , 7 %
R E TR AL RN 12 ~ 16 h, JE i ABTS A i J:fi#
£ o WA 734 nm b, AR 800 70% 1 L
¥ ABTS [ i 3% it 45 W75 B 2 OB o 0.70 =
0.02,% M. MR HL 0. 1 mL A [A] iz & ¥k B (50,
100,150,200 pwg/mL) ) £ & % W, N A 3.9 mL
ABTS- " ¥ W, IR AT, 76 % ik B Y 6 min, T K
734 nmih ) 5E W6 BE A, G TR BE RS B 3.9 mL
ABTS- "%, A 0. 1 mL A& FL43 0k 70% 1) £ 1
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7 2.5 mL pH {H 4 6. 6 RUBEEREL 2% vhi h I AR
[ J3 2t vk 3 (50,100,150 ,200 pg/mL) [ B 5 % T
2.5 mL FJ5T & 7340 1% 098 FAL BRI 2. 5 mL, iR
A5 5 1E 50°C T 4 i 20 min, 241, A 2. 5mL
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Fig. 1 Effect of extraction time on the total phenols

extracted from betel nut seed
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Fig.2 Effect of extraction temperature on the total

phenols extracted form betel nut seed
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Fig.3 Effect of ratio of solventon to material on the

total phenols extracted from betel nut seed
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Tab.1 Factors and levels of central composite test on

extraction of total phenols from betel nut seed

B %
K . : - — 1
JRGREE v, /C I x,/h R v /mLeg
-1.68 33.2 2.32 23.2
-1 40.0 3.00 30.0
0 50.0 4.00 40.0
1 60.0 5.00 50.0
1.68 66. 8 5.68 56.8

FIHI SAS 9. 0 & x4 2 Bl 4l #E 47 £ e [ml
VA ABA G, A5 31 6 By 1 % 0] 4 RO | BB 1) A
HHLE A K 22 0[] U A R Dy
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Y =142.68 +10. 08X, +10. 65X, +14. 61X, -
12. ZOX? -13.17X,X, - 8. SSXZ +
1.81X X, -11.27X,X, - 17. 80X§ (4)
BRI 7 22 50 Hr (32 3) KW, R BY 1) 52 A 5
ZBOR® y0.929°5 Wi i 167 [ 59 455 80 3K 1) 4 i K
(P =0.0010 <0.01), i B iz — KL RE W 11 &
BB 4R IR 2N, R 4 Mo A R
B AE JIr i 1) 2% D ZR KPR TR A, 6 445 2L 52 ) 7R K
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Tab.2 Experimental design and result of central composite

test on extraction of total phenols from betel nut seed

s e X, X, X, B V/mgg !
1 1 1 1 144. 63
2 1 1 -1 127. 34
3 1 -1 1 144. 87
4 1 -1 -1 117. 54
5 -1 1 1 136. 58
6 -1 1 -1 127.79
7 -1 -1 1 124. 10
8 -1 -1 -1 93.39
9 1.68 0 0 142. 04
10 -1.68 0 0 124. 57
11 0 1. 68 0 145.90
12 0 -1.68 0 128. 00
13 0 0 1. 68 137.99
14 0 0 -1.68 117.42
15 0 0 0 136. 47
16 0 0 0 146. 06
17 0 0 0 143.43
18 0 0 0 143.78
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Tab.3 Analysis of variance of the regression model

N
EZ Al FH E;H; Pl P

41k 3 2071.625352  0.6382  24.13  0.0002
R 3 640.485347  0.1973 7.46  0.0105
L H. 3 304.996196  0.0940 3.55  0.0674
] 9 3017.106895 0.9295 11.71  0.0010

A O 5 5 IO [A) i A A e 2k
(P& 4a) F] LAt HE S8 B 000 2 35, 4 RO B2 o) A A
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Tab.4 Regression coefficients of predicted

quadratic polynomial model

2% HmE flii{H i 2= T{H Pg
R 1 —-349.347646 84.890209 -4.12 0.0034
X, 1 6.533368 1.853486 3.52 0.0078
X, 1 69.88857  17.147563 4.08 0.0036
X5 1 7.19237 1.714756 4.19 0.0030
X5 1 -0.043233 0.015065 -2.87 0.0208
X, X, 1 -0.466538 0.189152 -2.47 0.0389
X3 1 -3.030979 1.506492 -2.01 0.0790
X, X, 1 0.006401  0.018915 0.34 0.7438
X, X, 1 -0.399363 0.189152 -2.11 0.0677
X3 1 -0.063066 0.015065 -4.19 0.0031

FF rb STy B IR A 1 5 ) L R IR R R, 26 B O S
FREMBTE . HE 4b FME 4c ATLLVE R BUR
JEE 5 WOR L Z 18] DL R B R R] 5 0k H 22 8] 52
AN AN

i SAS J3#r 45 21 ) 57 A A R I, R IR EE LR
i T I S N A O VAR R (W 71 S D O
0.453996 X, = —0.015802 . X, =0.438 489 , % i/ [
(R TR SN R QU € P S L TR o
57.6C 4R U] 3.9 h, MR 47. 4 mL/g, W&
IR (E N 148. 09 mg/g,

Sk Y58 F M IO T ) T AT 1 5 R B IO
58°C , FEHUHT ] 2 4 h REEE Ry 47 mL/g Xof K& A AT
o R AT SR B RS o 3 R AT I IR A 2 S bR
V- 25 S 5O 146. 63 mg/g, 5 BB [ AR L, AR
XPIRZEL R 0.99% o K, M 07 [AT 325 %68 A5 A FF A
Py B2 2% A ) AR A 2 wT AT 1Y, BAT S B g A
2.3 mERLEEMNE

PR 42 U 0 A AR TE M e 25 R an 3 5 B
o MEWLIE W, B FF 42 B0 xF DPPH [ H 3
HABTS [ i HE 36 — 7 13 BR A 1, L Ff o & ok
JE BT 3G 58, EC, {E 43 51 145. 62 pg/mL Al
139. 38 ng/mL, Jf H, #&EHCY) it & Wk £ 5 DPPH [
3L PR R A ABTS [ il 3L 1 7 B R Z 18] A B Ay
L PEXZ R 435 0.9121 F10.9918

VWP R M AT 2 5 R 22 1]
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Fig.4 Response surface and contour for effects of interaction of various factors on
response value of total phenolic content from betel nut seed
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Tab.5 Result of antioxidant activity of extraction from betel nut seed
IO A e E /g - L DPPH [ 1 B 38 B 5/ % ABTS [ 1 B T8 B 2/ % )
50 17.86 +1.48° 19. 68 +0. 76" 0.43 £0.01"
100 40.42 0. 55" 38.35 +0.55°¢ 0.74 +£0.03°
150 57.50 1. 11* 55.56 +0.65" 1.00 £0.01"
200 60.37 £0. 74* 67.82 0. 33" 1.46 £0.01*"
2L 7 R y=0.2892x +7.8879 y=0.3233x +4.9383 y =0.0067x +0.0735
R? 0.9121 0.9918 0.9839
EC,, 145. 62 139. 38
AN B/NE T B R R RSB A AE B3 25 55 (P <0.05)
3 &R A 146. 63 mg/g, B & M40 45 R84, 7T it —
a1 e
A B B W5 B8 FE A
(1) it PR Z A, 2 T 4 R 3R X A A FF (2) Bréa ATl vl o R 0 AR R 4R ) B A

S By Hh R A RS R R . B R R OK (Y
T REL YO R R Ay o 7 TR 45 B [ A T, T e
R ZZ K00 ARBUR E 58°C F2 B[] 4 h 80K
FL 47 mL/g, G & i A9 TN (B 148. 09 mg/g, B ik

R Y B DPPH [ f &A1 ABTS H f3E6E 7, A
I 2 By o v i M iR, R R AR R R
H EC,, (54> 51 145. 62 pg/mL il 139. 38 pg/mL,
I D5 A5 A AL 2 2R
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