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Purification of polyphenols from Synsepalum dulcificum
seed with macroporous resins
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E 2 7 R A 6 X LA B (AB-8, D101, HPD-500, S-8,
DMI130.X-5) %6 AL A7 Ak R AY F % By, DAR & VR MR R
TURBREAIFELL IR XS ARERE., FRERW
EREKIALLE Langmuir £ & MA R, R ABME ®
BAERAY RMEpH 5.8, REMERA 0N TH., FHAR
W5 R 2 R A R A SRR IR LA 1.2 mg/mL, R R K
A2 A 100 mL, R R ARAR A 50 mL, R M7k A 1.0 mg/mL,
MR 1.5 mg/mL, PR LR KA & X5 LhALs 6 ab
HRFTFEHAE2EREHT 24, T-AOC 0l & ¥ AR SR
BT 254, MR TLERN TAHRRMNT S B,
KR AP AR BB A A E M KILKR

Abstract: Taking the absorbability and desorption properties as pa-
rameters, the purifying conditions of polyphenol from Synsepalum
dulci ficum seed by macroporous resins, compared with five types of
macroporous resins were investigated. The result showed that the X-
5 macroporous resins was the best one. Through a nonlinear curve
fitting with the Langmuir adsorption models, it was found that the
fitting degree of adsorption isotherm and Langmuir function curve
was very high. The optimal adsorption process conditions were as
followed: pH 5. 8., 1. 0 mL/min adsorption velocity. Besides, the
best desorption conditions were: sample volume 100 mL. desorption
velocity of flow 1.5 mL/min, dynamically elute with 50 mL concen-

tration of desorption soluntion 70%. After being separated and puri-
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fied by resin, the polyphenol content improved about 2 times and to-
tal antioxidant capacity significantly improved about 2. 5 times. The
method can be used for purification of polyphenols from Synsepalum
dulcificum seed.

Keywords: Synsepalum dulcificum; polyphenol; purification; an-

tioxidant activity; macroporous resins
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Table 1 The physical and chemical performance of six macroporous resins
Bl s it !:fiﬁé ﬁ%ﬁé/ yﬁi@/
AB-8 T 1 020 7 W BRI R 954 480~520  0.315~1.250  12~16
D101 L e R 5 W ERAR 50k A 500~550  0.300~1.250  10~12
HPD-500 4 {675 i B BRI Uk Wt 500~550  0.300~1.250  55~75
S8 5, R % W BRI B0k Wt 100~120  0.300~1.250  28~30
DM130 FLH e R 5 W ER R 50k R 500~550  0,300~1, 250 9~10
X-5 FL A A IE WO Bk 559 1% 500~600  0.300~1.250  29~30

TCoK B R PRI A Tt Tk L TG 7K B - 3 AT 4, [ 2 42 1A
2= A B

W TERARMES Ml , B2 A YRt PR 7 5

FE AR IR < 4 M7 4, S5 [ Sigma A H] .
1.2 FENHFEE

7SV TR X XO-5200DTS Y, R 5t 56 BR AL 2% il & A
RS 5

WO RSN TT WL 43 % 13 11 18 A, U B Vg RE AN 2% % 1y
AHIRA A

286 % Al K HL : Unique-R10 (UV 4 UF) 1, i [ 46 JL 4
BRI R A A 5

HLF K. TP-214 B, P2 L A BR 2 A 5

B AR R K B . HH-1 RS, V195 55 18 B 430 48 o 18 A5 BR

>
R

BB 4k % i s THZ-82A B, G 47 117 248 4 A3CA0% il 3 A7 BR

D>
a

I3 2 . BT-100CA B, 5 R i ARG 3 A R A w
1.3 F&
13,1 RALW R 4L 22 30 72

> B 6 A K LA g (AB-8, D101, HPD-500, S-8,
DM130.,X-5)—>95% T B iZ 8 24 h(F 5 EK) ~id ik~ R A
AEBTRECRBEREGEER, £ THk, PH)>% &
BRiZ e 12 h— % B F Rk (PR —>5% S AAM4ZE 12 h—
* B F Rk OF ) — R K18 R B (EHE R
1.3.2 ZBitH

A R AP F B F L i (60 B )— %5 i Bk B S (3 454 A
LB 3 OB ARABRTERE >N KK E — KR
Bz (BB 4 0.22 g,60 °C,1:10(m : V),100 min,
200 W—#HE 45 L EAZRR
1.3.3 FhrZmirdEfi & my sy R4 SCHk06 ], & scin
ToAEEREE R TR IR 0.1 g, JH 2818 /K % ff Bt
100 pg/mLIY AR o W . & B 0. 00, 0. 05,0. 10, 0. 15,
0.20,0.25,0.30,0.35 mL F 8 4~ 10 mL %% & Jfi . 4> WIS
FIR2 000,1 950,1 900,1 850,1 800,1 750,1 700,1 650 L
EWAKT S AFEM AT, 430 2 mol/L A& #is 7
1.0 mL,# & 6 min 54 B I0A 10 % B ER 4N 1. 0 mL,
BEF25 Cok ot E 2 h, W R AE 765 nm &b (Y IR
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B (Ares) o LAFDF Z Wik B 86 A2 47 C(mg/mL) , ARG
A Y AFE .
13,4 WEBH AR 09490 45 1 4%

(1) 45 i W A WO B 23 109 2l 285 e 34« A PR L 6 A T3
IS Z IR T R R4 2 2. 4338 T 150 mL 4
FAKIKIMA 1.2 mg/mL Z MR K 50 mL, % £ )5 K6 %
PRARE T (25 °C .120 r/min.24 h) ., 4> B 7E TF L4 W B 5 19 0. 5.,
1.0,2.0,3.0,4.0,6.0,8.0,10.0,12. 0 h B, 4R K B b 75 W »
I 4 2 Wy i B L e (1) L () T 5 I B R B R L 28 e
(C, —C)H XV,

A D
m

B:meo% )

2.

A—— g 0 B 1 W% i o mg /g5
B—— g i W B R L 265
Co—— Z B4R UK 1997 45 W B, mg/mL;
Co— WL B P J& 25 3 149 )53 5 V& 2 mg/mL;
Vo ——Z B BUR 1 AR FL . mL;
W B ARY Al A I3 4, g

(2) 45 R A WL I i W3R 9 B A5 R 3 - 6 D 78 43 Wik
(A i 5k 8 5 T 150 mL SRR I AR 7001 2
P, % B S PR KR % (25 °C.120 r/min.8 h), 4y W 76 U S
19 1.2,3,4,6,8 h B, BUIE & o B0 00 2 W ok L 4 20(3) |
CAO VIS W e R o 20 T 25 A IR R

m

z="SxV (3
m
—M 0
Yf(coicﬂ)xvoxlooﬁ @)
Favis o

Z— W I8 I AR W i mg/ g

Y i A IR %L 0

Co— VR h Z B i W B mg/mL;

Vo Ve B R, mL;

m—— W B4R B 1 T 0 mg 5

Co——Z B 42 BUK 19 W1 46 T 5 ¥ 2w mg/mL;
Co— W -1 5 2 B (9 V¢ BE » mg/mL;
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TP AR R T 2 W AL R 24k T 205

Vo——Z B BUK AR mL,
1.3.5 #2102 W5 A 8%

(1) SFR& M2 W HEF AR 6 17 TAb 3 )5 4 08 400 T
MM IE & 2 g, 23 5l E T 150 mL HEJE R A L AR UOm A ik B2 4
WA 0.4,0.6,0.8,1.0,1.2,1.4,1. 6 mg/mL Ky Z B LK
# 50 mL, % # )5 43 3 76 30 CK 4% K4k % (120 r/min,
24 h) F8 43 W L BB T VO A Ay 22 W TR RO Rk
JEE I AR JIiE W 22 1 1

(2) pH X W B 25020 9 52 i < A SR IR 22 s A S VB 1 0%
HCl #1 1% NaOH 735 pH 4> %% 2. 8,4.8,5. 8,6. 8,8. 8,
F R 1.3, 5CD B 5 1 ARUUIM AR pH 9 #E #4550 mL,
BT IEIR S 2% (30 °C 120 r/min.24 h) . 2 ¥4 £
My &t . THEEANIE pH T M 2w & .

(3) T e J3E o] fire W 250 A 1) 3 Tl < o 8 PR BB 8 g 0 Ach 1R
JE 2P T R NES 2 g BT 150 mL 4 TB R 4K Wm A
1.2 mg/mL £ [ # 5 W 50 mL, % 3 5 K & 8 Kk %
(30 C 120 r/min.24 h), 7540 WK IS, U 5 - i W 22 1 vk
B VAR B . AR R S B S KA 30%6,40%,50%
60%,70% ,80% ,90% ,100 % Ky Z, BE ¥ W 50 mL ¥ . 2%
JE KB IR RIR % (30 “C 120 r/min, 24 h) . I & fift Wl £
T o AN () VAR 2 T b £ R R A0SR 1) R i
1.3.6 a5 fire o B

(1) A 80V B 1 A0 3% < R BBU T A0 3L U 1 A B S 2 A
20 mm X 300 mm JZHrHE 15 em &b, — B it [l G 45 5 . Bl
fil e g 0.8,1.0,1. 2,1.4,1. 6,1. 8 mg/mL HJFE &R, 78
30 “C.pH 5.8 1% HCLH 1% NaOH J¥) B 444 F . 4
SILL 1.0 mL/min {3 BE AR IR AT S A . WO
T DU - A VP 2 T e TR

(2) W B VA FR i B - e B A A RE VR MR DA
1.0 mL/minf 3 EAE ORI B 20 mL FE R
MHEZm &, SHEBRERSZHSEERNIML.

(3) R W B AR FELI) A o o I 3 0 i 3 0 I A T A )
PSR ZE K Wk k. I 70% S BELL 1.0 mL/min Y 5 % f#
W, ORI B L 5 mL R I 2 WS . R
AR S ZmE RN,

(A W o 3o A 35 3 B I g AR B ) AR O
A pH 5. 8, =l EB 4y LL 0.5,1.0,1.5,2.0,2. 5 mL/min

P49 W2 RF A 38 43 RSO AR A L 9 N R R BRI 22 1 vk B L ORI
(IEAT ES

(5) fife W i K A O 6 - B BBk B2y 1. 0 mg/mL pH 5.8
PR At s DA R BF 9 BB AR B R B 3k BT 4 S IR
70% LAY ILL 0.5,1.0,1.5,2.0,2. 5 mL/min A4 3 38 % H:
PRI 3 U A0 3 LB VR LR O B L 4 AN T R I U R Y
f g 2k
1.3.7 & X-5 gifb)g Sbtafbae il e  H g js mAe
VR A S AN O L X LA R OB B B R Al sUR . 4 Sl
TR OB A SliAb S5 i DR B RGE i 700 SRR RE 5 £ . R
FH T-AOC i 7) & . W 5E 2 X-5 i AL i 5 50 2 B i S pi & Ak
RETT S
S
2.1 ZEiREmMLZ

T A X AN () a2 M O AE 1 R L A5 B R £ T
B4R M ] E 7 B Y=0.013 922+0. 036 92,R*=0. 999 5,

0.301

Y=0.013 92x+0.036 92
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Figure 1 The standard curve of gallic acid
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2.2.1 X6 FlARs N 0 W Bk W B | SRR VIR o A R
MIPEE  HIER 2 AL S8 R X-5 A B A IR B L {H S8
A O 23 LA 40, 75 %6 Uk FH I B A AUAY 5 3 FL R A %
[Fi) B . 52 L FR T AR S ) B S-8 MR B 1Y) 22 T R ) e
sk, d F HPDS500 H1 X-5 1 b 3% 1 AR AR X 38k, Rt A
W 38 AR N 5 1R o T R R L A R R 1 o WL PE R L ) 2
Pk X-5 HH .
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Table 2 The result of static adsorption and desorption rates of six macroporous resins

— A e g/ % Bt 3t/ % o %/ fif W it/ fiff W 2/
(mg» mL™1) (mge+g % (mg+g ") %
AB-8 0.363 8 15.91 63.62 12.45 78. 34
D101 0.232 4 19.19 76.76 13.55 70.61
HPD500 0.298 9 17.53 70.11 14.07 80. 27
S-8 0.164 6 21.73 83.54 9.07 41.75
DM130 0.245 6 18. 86 75.44 14. 26 75.63
X-5 0.182 7 20.43 81.73 17.14 83.91
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2.2.2 6 P IRERASTRIT A Sh A H KALWAR A9 IR B AE
JIGWAE W RER A RFEEREA L. Wik, H5 LA AR
I B R AL G B W B BE 7. ER I 2 WT, 6 R AR R AR E A
TR B 22 W (4 BE 7, B S R) A AR Ak, IR BT R AE 1 h S
AL B R RE - FLEE 12 h i 6 Fpb A5 249 2 20 1k 51 W B P 445 .
RS R i 5B o A TS ] %ot 22 19 17 Wt 22 3 4
Bk, S8 MWLM K (21, 73 mg/mL), H A KK K X5,
D101,DM130,HPD500,AB-8,
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Figure 2 Static absorptive dynamics trend of

=}

six types of resins

2.2.3 6 FhR IR R M Zh A IR 3 FIA, 6 b
G R W 2 By RO RE T AN AR R . MG R A B R £ R,
X-57E 1 hitf R T 285 83.91%, H 2 h iy AT &
KB, Hk, HPD500, AB-8 Fil DM130 f fift W R %58 X-5
FEAR AR EIAE 4 h )5 A 3K B0 745 B )34 . S-8 11 figg W
RIRMERA 41.75% , nl e J& th T S8 B4 1 B A W VIR 194 A%
PR Z SR PTFB0W . E D0 AR R S8 m . HI 6 h A
RENFEW AT, LA R 2 M 2.3 AL XS5 iR .

501 —=—AB-§ ——D101 —a—HPD500
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Figure 3  Static desorption dynamics trend of

six types of resins

2.3 BRI 5 R M
2.3.1 Langmuir % 2% & 4 8] %1, Langmuir % H £
R*=0.995 5,15 B 0 45 Y 2% m] DL SR Al o v AL SR Fh T 2 1
Q.+ =45.25 mg/g FW N R o5 2 W HE Bk 5G5E H
TR S R A

142

0.051
y=0.022 1x+0.020 4
0.041 R2=0.995 5
o 0.03-
S
0.02+
0.01
0.00 1 1 1 1 1 |
0.0 0.2 0.4 0.6 0.8 1.0 1.2
S
Equilibrium concentration/(mg *+ mL™)
B 4 Langmuir % £
Figure 4 The Langmuir adsorption isotherm
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pH7E 2. 8~5. 8 W . jE % pH 3 WM& Tk . 24 pH 5.8
INF W B R 0k B B oK. O 24,4 mg/mL, X4 pH KT 5.8 i},
WM AR, RREMTFEZH T A LEARERR
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Figure 5 Influence of pH value on absorption capacity
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2.4 WM S ERH

20401 R B OT W B B S W kP 7 AT A R B I
B 4 22 T 5 49 R B L BB 2 T, 2R B D 12 mg/mL
i IR K B K (24,5 mg/mL) . 4R SR KRR FREE L TR
R4 2 T [ o B IR R AR IR B B 22 W AT 5 i 1 L AR S 40
e fi s ) TR BRE LT G DR Ve O R I 2 2 B 1 N BB AR AL
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Figure 7 Influence of sample solution concentration

on absorption capacity

2.4.2 WHHEARR S W®RERN SIS LEA hE 8 WM,
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Figure 8 Dynamic changes trend of the adsorption
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Figure 9 Dynamic change trend of parsing {luid

volume and concentration

WK ARF 5~10 mL W, © A D 2 W i ok . B A R
R i W U vie R 5E T L 15 mL B Ve BE 3R B R K
(4.5 mg/mL) ., Bl % 7R TR 4k 22 4 K, ¥k B2 3% W7 B A%, 50 mL
A WO TR ) A R O T 2 JE vk B AR AL /N BB £
By EL 9 o0 4 AR Wk . TR Utl, 25 R Ll 3R L 3% 50 mL iR IR
S

20404 W BRI E00E IR B s e el ] 10 BT I
f£C0. 5 mL/min) B}, B fff & H A 10. 2 mg/g. HH#E N
1 mL/minf , W B & ) 35 3] de KAH (20. 4 mg/g). AHX F
0.5 mL/min, B HF 3T T 1 A%, 1 4% 2 3G R W BN R U R
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Figure 10 Influence of adsorption flow rate on
absorption capacity
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Figure 11  Influence of desorption flow rate on
desorption capacity
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Figure 12 Absorption curve of seed polyphenols solution

before and after purification

ZARAL T RAALIE AR Bl 2 WHR UK P B 2 WA
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aifbf5 1 169.3 U/mL, $& 5 T 2.5 #%, U0 B 4 1k &R
RAf,
3 iR

(1) LA A % 2% fife O 5 i R Ol I o S8 45
A L B 5 B B A Bl & L 4R (AB-8. D101,
HPD-500,S-8 . DM130,X-5)6 Tl Jig % 1 Fb 58 o 1 22 1y 14 ki
PEROR R HE X5y e A R B AR I

(2) 0 785 W B 5 e 5 F 22 B« ot SR o 22 T3 199 45 TRL ot
LAF 4 Langmuir S50 28, By AL 28 R PR w1 590 Jc K R B i
45. 25 mg/g, Bt X-5 Xt #f s R Bl T £ W 2 B0y 72 R B
PRI 3 T 3 PR BERE . pH 5. 8 B I B AR AT i T
Wk 70 %0 2 BER R R .

(3) BlZS W B 5 Ak W B % W1 e A 2% 1 Sy« R B VR
1. 2 mg/mL W& [ % A4 F7 100 mL | i W2 3 A FR 50 mL W% Ff %
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(4) 4% 5 3 1) W B 55 A R A% AR & X5 dlife s M A R
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