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Abstract; An efficient preparative separation and enrichment process
of polyphenols from sunflower kernel extracted by acid solution has
been developed in the present study. 3-O-caffeoylquinic acid (CQA) ,
4-0-CQA and 5-O-CQA were identified as the main polyphenols in
crude extract. The adsorption capacity and desorption ratio for total
polyphenols of nine macroporous resins had been evaluated and XDA-
1 resin was found to be the most suitable resin for the separation of
polyphenols. It was found that ultrafiltration as preliminary treat-
ment could improve the purity of crude extract from 4% to 15%. Af-
ter that, the extract was submitted to XDA-1 resin column. The op-
timized purification conditions were obtained as following: polyphe-

nol concentration in sample solution of 2. 0 mg/ml, sample pH of
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3.0, flow rate of 2 bed volume (BV)/h, sample volume of 30 BV.
When the adsorption is done, 10% (V/V) ethanol was applied to the
column to wipe off the impurity at 4 BV/h. Then polyphenols were
eluted with 50% (V/V) ethanol at 4 BV/h. With the enrichment on
XDA-1 resin, the purity of polyphenol in the final product was in-
creased from 15% to 77%, and recovery yield of 82. 3% was ob-
tained. Therefore, combination of ultrafiltration and macroporous
resin separation provided an efficient and cost-effective method for re-
covery of CQAs from sunflower kernel extract.

Keywords: polyphenols; macroporous adsorption resin; sunflower

kernel; separation; enrichment
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UPLC elution curve of acid solution extract

from intact sunflower kernel at 90 C
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Table 1 Properties of the tested macroporous resins
BIR#FE Btk (t:lﬂ];[/) TR/ A Ke R/ %
D101 A =550 250~280 67.28
XDA-1 AR PE >1200 85~95 60. 57
XAD-4 AR AR =750 90~100 70. 62
XADI6HP etk =800 150 53.29
AB-8 SR PE =480 130~140 61.09
XDA-1B gttt 500~600 145~155 61.15
D130 AR PE 500~550 90~100 74.67
HPD850 %tk 1100~1 300 85~95 60.19
NKA-TI M 160~200 145~155 57.96

2.3.2  JKCFLWRBRE AR NS A0 W B R R R R A 3
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Figure 3 Adsorption and desorption capacities, and desorp-
tion ratio of sunflower kernel polyphenols on dif-

ferent resins

235 WA 23t J5 R 25 ) T ) WM AR S G XDA-4 F1 XDA16HP
] A JE AR 1 B HL L 3% i BUAR i (HOR XDA-4 iy IR Fff i
(93.07 mg/ EE T & T XDAI6HP(57. 73 mg/g) , 1] i &
T B AR R R R 22 5. SR BRT L
Lk BB AR 0 4 PR A (R G 3R TR AN 2 LA L R
P P2 B 43 0 245 4[] B s 7 S 5% i) 2 B 1k RE L 40 AB-8 A
XDA-1B HAT IS0l i A 1« bb 3= 1 FRURD - 3 fL 4% {H 78 % bt
BOR LRI BEESF.

TE b3k B v i AR MR PE A G L XDA-1 A JE R Km ek

213



E3EESH

WRFTFFEE R AL R B i %o 251 22 By 9 00 5 ' 4R

I, T XDA-1B B i 5 A7 55 Btk 2 F 1 I B 790, 2 XDA-1
T Ji P4 b FE R BCE  BRAR B 3 AU XDACL H B IR
PR L2 T A A 5 A P AT St K 0 P 2 L MK A A T B
JIG AR BEL 7 %8¢ R A5 AL 4 W B BE DR MR OBRE R OR. b S
NKA-T 3% 3 R 45 09 W B R . 25 & % 38, XDA-1,
XDA-1B Fil NKA- Il B3 & 2 By 19 53 B R a4k, BT F X
3 iR 3 A B S R B kAT 0 — B O vk
2.3.3 WARRIMLE S frep gk & 4 AT SRR K
JEAE 3 AR g AU e e IR B R T L 3 LA A v I
HE ., FERT 100 min P 3 Fl RN A9 0% B o GRS B . %)
120 minfg 574 8 T 52 . 38 2R M F 45 . XDA-1 Fil XDA-
1B Lt NKA-1T BA 5 & 09 W B 45 it 7] B XDA-1 fil XDA-
1B 35 14 W% B 225 0 R0 0% B 3 B3R A A R % S i IR o
%3k E XDA-1 B IR 17 5 2Lk 55 .

500
TDD
- 400
B0
E
= L

ERS 300

=<

=5

X Eo00 L
g ——NKA-T
Z100 —=—XDA-1
=z —&—XDA-1B
<<

0 \ \ \ \ \ )
100 150 200 250 300 350
I ]

Time/min

B4 RIS mE 3R LGRS F

Figure 4 Adsorption kinetics of sunflower kernel
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polyphenols on three different resins
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Figure 5 Adsorption capacities of sunflower kernel

polyphenols under different initial pH
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Table 2 Langmiur and Freundlich equations for polyphenol

adsorption isotherms on XDA-1 resin

R o 45 3 5 W5 ith £ R?
Langmiur y=281. 46204022 0.996 9
Freundlich y=0.003 6x+0.000 5 0.986 9
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Figure 6 Fitting of adsorption isotherms with Langmiur equation and Freundlich equation
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