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SRl PR IS {E R . Nakano 25U\ vp
UL/ T R = A R, & L BRANE D)
SRR R AR, 153 —P A YR R 4a i, 1%
A HP R AE B A B BIEERRGE . PrE )
e, JFREREEVIVE TN, vTH T2,
o, HTEE . R, R, BERE . g
AR ZE B AE I T RTG T

H AT 16 2 T 2840 o 7y 25 4l U7 i 32 220,
FE R FUG AR R B o B 20 5 4 R B bt £ 1 i R
S5 o LA ORFLAR T W B v PR G L AT R B e« Wt
B WP, AP RoR . RS W
FIH D A HARVERE 247, IR W] A=
BRI A, B DAL & AR =1 p A5 21
2 N BRSR AL NG 2 B 4l Ak 2 Iy )
BT ST B KR, H L R0 g2l
b N PN E N - 3 AR NG RE %=X IEARI NI N
Hh 2 B T4 S AL KRG o Tk el IR K
FUMR B Mg AT 40 5 2 Wy (AL, EUPS T A AR
o b SE S oT G (0 2K AE AB-8 KALI I I
W B A 22 03 1 2 W B, W BT i I ) £
120 min, W P 25056 B €0 22 VA A B R B2 s i 34 0 o

AR F R AL T W B0 Tl A = 4 s b
VRV R AR B R K IEAT A0 B, DU O S ki Ae AR
B2y LRI T 5 PRSI 20
JINIG 22 T R B B A5 R, I 0 S o R B R
NERAY; W EAs. ShaAW M AENGRL, B
T L/ 2T AE S A LI PR i e B e
13BN LWL PR B Iy 2% i . W b A5 26 DL & Bl S
B A s [RINFSY TR . WREE . pH .
A A5 R 38 0 LA T IR Bt 20 5 20 /N W 2 Iy 1) 52
W, ffE T4/ NS 2o SaAth i) T 228 At
FEA M T A 77 2 5 v b i = A ) K R T
AN IE A 167 ey £ 1P 2N 11 K4 YRl -0/ B ) s 257
LN I . TN ARAE P40/ o 2 Al
B PUIEAE
1 #RI5FZ
1.1 MRI5EE
1.1.1  #H

gI/hE: LRSS (G

KAUK i HPD 600 Y, ¥ N 52 B A4 1R
AR NKA-9 74, D4020 7, AB-8 %Y, S-8
B, RETEAE TAHRAR-.
1.1.2 MELHKA

T6 Bt £l 54 nT WA YL vE (b a4 id H
I ERTTAE AT ; MA 150 K ME (FHE[EH
L RWEERD 3 MS2 eI A2 (LA 4tk

WSZIAES) ) 5 20 (010 mmx110 mm, L
BARENT®RAT D .

FEARE AR (AR REEREARAFD 5 &
TR (RN R R ARFIE R AR 5 Bt
AALRE I e A S R @ A RS RT) 5
FLAhARFA = o A 4l

F 1 KRILEMRIAEEESL
Table 1 Physical properties of resins

BIER e WA LRmA PR
b A WP Rangeof  Specific  Average
. ppearance . !
Resin characteristic Polarity  particle surface area  pore
type sizemm  /(m’ g™) diameter/A

S-8  IEABEBHERR MM 0.315~1.25 100~120 280~300
D pEEER Rt
D4020 HEAZEIAERR  JEME 03~125 540~580 100~105
AB-8  [AMAEIIEIR 9 03~1.25 480~520 130~140
NKA-9 HEAEHERK B 03~125 250~290 155~165
e DR R BRSBTS

Note: Above information is provided by macroporous resin manufacturers.

03~12 550~600 80

1.2 REHE
1.2.1 A&l 2Ke9%4) %

FREX 200 g 217N 52, PEd P15 A 1200 mL
HkAK, KKE G, PRFEFHIE 30 min, WA
FHMA 800 mL 7K, KAKEWhG, oo K&
30 min. WUEE. HHF 2 IRE K, A . FRERE
i, BUEWEWASH ( Sy T2 HE Y5 AR
TS PR A AP AE, ESEIR = PR .
1.2.2 HBERt)H &

Wl & A B LD BOKE T O,
3 500 r/min &0 10 min; K5 b3E 8 H A ke SFilgg
PR, BUIEIHAS o ARG 75 2, 2RIk R
ek 1) e AN [ 22 Wy ok B2 TR A S ¥ s - 0.01 mol/L
NaOH /% 0.01 mol/L HCI i & it i pH 15 .

1.2.3 #hgeg sz

W38 B KALR AR T 95% L 30 24 h, % ik
YIRS, IHEIL R EIK; 2 5 95% SRz
Ve, EEPEH OGBS TG A OV E IR I S DL
by P EE T KR T ETCRE, JEHMAE, 94T
W T2 42K 4y, BIAT{E .

1.2.4 FAEkHASEA ¢hikds

1) W & vk 5

YR Ay Bk A BE S R IR 0.50g, BT
250 mL H2& = ffrh, IMAZEHIL /NG K (ZEHk
JER Co) 10 f5FBEM 50 mL, B HIE /KA IRG
% b, 30°C. 120 t/min #%3% 24 h, JAEIEERS — & I
() iR P EORE, e v R 2 IR C
R A (1) g )

(Co—Ci)xV
Q="

(D
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X, Qs MWL &, mglg; Co MW BT IRAILA
LI REIRE, mg/mL; C, AW 5 R 4 2
JUEWREE, mg/mL; V NEBEAR, mL; M y# i
iR, go

2) fENTERPIVHE

P85 24 h JE IR IEECH, 08, JEH
PR E T 250 mL HLIE =M, AR
70%MM L BE 50 mL, EEE/KBIRZ 7 L, 30C.
120 r/min 3R %, RERG— 5 I TR D SRR, e
HEWWRIE Coo MIEANX (2) HEfmm R

D- CaxV'

K, D RWREREE, %; Co AR Z 1 TSI L,
mg/mL; V" R AARL, mL; W A 22 Wy B 2 5
i, mg.
1.2.5 #AERAM. BRIRE

1) WP 25k 2k

HERAREL 6 43 TRAL B IR A4 5 25 0.50 g, 435
BT 250 mL HEE AR, INAN IR B 2
INGIKFES, 30°C 120 r/min FER/KAEY 24 h
s M ISR e R TR R 2 A, 1
FEANTRITR B A e o) 22 By I B 1o I AP R 5
IREARRR, WA AAAR, 22 IR A 2k

20 WS R R R T W B 1 s )

HERFREL 6 43 TIAL BELL O ¥E M G 2% 0.50 g, 43
BT 250 mL B AT, AR R
(W a AR PR/ DNEARFENR, T
25°C+ 120 r/min NEE KBTI 24 h )5, e
FERERI R 2By &, AR . R e
SEAHHIE, 200 300 35°CURLEE MEIF/K IR
B, AT AN ()05 K R A o 14 5

3) pH {EA W B S (1) 5% i

LN KRS R (pH fH=6.8) H]
0.01 mol/L NaOH #10.01 mol/L HC1 43 575 pH {ii
4 2.5, 45, 85, 10.5. HERIFREL 5 43 TALHE 5 1)
TR 0.50 g, 23 & T 250 mL H 2 =i,
IOIAANTE pH AH CELFGFE S5 4h pH {H 6.8) 7%
L0/ K 15mL, F 30°C. 120 r/min MEIR/KHG
PG W 24 h 5, ME PR ZE 5, THEM IR
B . BFFEANIR] pH AR AR R B 8 P 52

4) LFEERF G BON B A R R R 5%

HERAFREL 7 49 AL B IS ¥ G 25 0.50 g, 43
AT 250 mL HE =T, A QA2 Bk E
B B2 N SR FE S 25 mL, T 30°C. 120 r/min
TR IR G 24 h 5, D05 R ROR 4 £ Ty
WPE, THE G2 My B 5 o o W BT P AR IR
i, uE, BEHRE E T 250 mL HLIE AR,

x100% (2)

I IIAARFADEN 30%- 40%-. 50%- 60%- 70%.
80%- 90%MH ZFEW 50 mL, T 30°C. 120 r/min
TR AGBIR G IR 240 J5, IS RO 22 ik
B, VR . LA [RMATR 43 B £ B v i i
BIRERBR
1.2.6 SHARM. HBLXE

1) Bhas b ith £k

FRECIH 1 H 1 A 22 5 R AR I 5.0 g, YRvkid
A ®10 mmx 110 mm [FJZHrA:H, P — B ) ),
/NG KL 1.0 mL/min (K931 T_ BRI,
WAL, DN AN AR R H VP 1R 22 Bk B
DL H W R AR D R AR b, A HH 0 2 Ty TR 5l A1
b, 2l sh AR th 2k .

2) Byl

PR B AT S, /D 28K L IR 2R 1
20T, AR5 H 60% I3 LA 1.0 mL/min [R)3iIE
ATV, WCERVEIIGR, I A R ARG i ot
I Z R . DA AR AR R, IR Z
Wik AR, 22 BBl AR Hh £k

3) AR I B 5

FRECPACEE 5 (RXEA IE 5.0 g, JRimt, P
5, K2 WIKIE R 0.96 mg/mL (& HIZL /NG K, 4>
ML 0.5, 1.0 1.5, 2.0 mL/min (HT#ERET ERER
B, ORI, DA R AR A L Rk
THEA R ERERIE S TR 22 By i b &

4) LBV R R ()5

50g WHIEE TREMT, MAZHmEEN
0.96 mg/mL & HIZL/NEKFES I 200 mL, =i
FEIR 24 h 5, MRS REIR Z S E, T
SRR . VRS, FH /D ZEIRK B 2o iR AR T
AR, ARG H 60%LEEE M EL 0.5 1.04 1.5,
2.0 mL/min U EATEEME, WCARVEIE, D=L
ISR AR e L 2 TR S, TSN TR e Iyt i 4 A
BRI
1.2.7 RIUKHAgAT 40 2 % By ag s A R

AT =N I EAWANIS Y 8 R I =1 N EARAN
G2 Wy CRESENGE, AT 60%1) LW
FRE 10 £5 o IR _ B35 T 200~600 nm Y15
Bl N HEAT 64 o [H, SR Folin-Ciocalteu (FC)
EIE Ry s, W1 mL FERRERER, InA
20%FC i#] 5mL, 15%Na,CO; %W 2 mL, W%,
ZEIR/KE AR 2 10 mL, =3 WY 50 min 5, T 770 nm
WAL EROCRE, AR BT IRbnE 2T B H
NG EZMmEE. 2 HBPUEMARE ) (total
antioxidative capacity, T-AOC) & i1 &% 2litb /iy
Ja 20N GIRAREEA TN E , WF SR A R PR AL B
(R, M R LR AR R i A 28R
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2 FER5SH

2.1 mEMIEEEMTEE
2.1.1 REKSAT L) 2 % B 6B b4

5 FEASFIZS S KRG, IR RIZL /N oK
R BATHRAS LB, AN [ I D) SRORE N o2 T % %2
Py B, FEUT A IR 22 M Bt o o DA IA) R A AR B,
WS o DRy AR KR, 2z tflIAN [RAR IR () A I B 30 ) 27
ek, w1 fos.

% B 4k

Adsorption capacity/(mg-g")

4H WIEZEA Resin type
—*-NKA-9 —a—AB-8 —$-D4020
—a— HPD600 —o— S-8

1 1 1 1 1 1 1]
0 2 4 6 8 10 12 14
[ [A]  Time/h

TE: AEAVSHAE T 30°C 120 tmin fEEKHHRZH 24 h 500
Note: The different type of resin has been put in constant temperature water bath
at 30 'C, 120r/min for 24h, and then adsorption capacity was determinated.

B 1 AR SRS AR M3 ) F i
Fig.1 Static absorptive dynamics curves of different types of
resins

HHIEL 1 AT, 5 ol IR K R T IsF T Ay W B 4
EQINEARINIE A 7 Bk 7)ol e a1 Byi T3 BT
RAING, W EEHA B, 12 h A
pedl | s I N ERINRE S i EP O EARANISE ALY L4
EAA R K, S-8 WIRIIWI E &K, ik
12.6 mg/g; HUX k) HPD 600, HWK &4 9.4 mg/g;
D4020. AB-8 [HWLBE 7374 8.9, 8.1 mg/g; 1M
NKA-9 B i i b S A%, Ak 7.5 mg/g.

pe /% S I NE (I i =P EARANISIE A /i SN Y D
(I B ATAE—E IRIEREME . 256 5 B AR 14 L%
B (R D), AHMERIZ My b & S R IR E P0G &R
AR, ATRES MR LR AR AL A 0%, bt
BH LR TR T 207N 57 22 By 119 W B = B2 R H 22 4L
WAIR &5 44 K e LR TR Wi 2 - 0 E L, AN A2
PR 55 22 Wy i 2 1) (1 i 4 el s a2,

— AN, AR PR B R B A LR T AR (13 K
B, TMkR S-8 LA, ok 4 PSR Rt A S0
I, (H2 S-8 LUK ITIAAE 5 T g/ M,
W B B AR BRI, Ul BRI S IR LA K,
S-8 MR IIFLAE A AT Z Iy suk A BB igrh 2.
2.1.2 ARERASERT s 2 % Bt MR A

WA 5 FRIE, NN 70% ST

30°C+ 120 r/min FIABEATYRG ML, LEAS R ) E) HX
FEM E R 2 Bk B, VAR . DUIRFT) Oy
REARER, AW R AR, 22 BIAS R A IR 1) A At
e (E2) .

90 -
80+
ol W
S
S 60F
g
= £ 50
=] r i 3 .
= "é_ AR Resin type
% 40r —p— HPD600
A —%—D4020 —A—AB-8
30F —=—NKA-9 %88
20 -~ o o ———0o—°
10

1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9

1A Time/h
TE: AR HL 70%IH ZFE SOmL, T 30°CIE/KIA . 120 vmin FREGHFH
Note: Resin with the volume fraction of 70% ethanol 50 mL was desorbed
in the 30°C, 120 r/min constant temperature water bath.

B2 KRR SRS eGSR &

Fig.2 Static desorption curves of different types of resins

FH P 2 T4, AN]SR 0 2078 57 22 T 1 it
WAPEREAFE— B 5, T ERINAEMRI R DL 4T
NG R RWCRZE T . HPD 600 A4 I fif Wi i 5 f5t
P, 1 h PR R RI A mk 72.34%,  Hois K%
A 79.98%; HE AB-8 Fll NKA-9, f5 KAWL %
93k 77.38% 67.74%, fRIT-HTI [E132)0h 4 h A2
A1; DA020 B IE X021 /)N 5522 Wy (1) i W 2% I s i) S B
W ETHEFA, 29 6 h JGiABIRCT4, oK
WA 64.59%;  S-8 AL I B I ity R i At
W Rt 22, WIMEAR 8 h Je, 2 A R A A
20.17%. UtAHRR S-8 LAAL, 4 4 Bl 5 (1 KL
NEY HA AT R R, REAE T IS R] PR
PaRARINSIE ALY/ )iie 31

CEA 5 FE B BRI R 2 NS4, 5 PSR
IRFLR IR, HPD 600 Z LR a3 NGk
R 2 B STAM AT B B e 0, i ELAR L
R VeI S, AR B LN 2 R T )
FERIIRZRAY, L R REIEE HPD 600 AU RAE A
I e i 1 sV WA EARANISIE AL [ A s A Y e 8
2.2 BRTSORME. RRURIRIE
2.2.1 4~2 %84 HPD 600 KIURTAS L agaB M
FiB A

2L/ G 2 WA HPD600 AL i L (10 B 453k
il 3 Fr, BT ABEE RE SR P 2 IR TR
(PSRN, A% I 0T 22 T SIS 4 i 110 W B 2 A 7 2 3 4
Ko M2 R FERSME]— e FERE G, WP R G i
R 2% .
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90
80

70 //
60 /

50
40
30
20

% fffH Adsorption capacity/(mg-g™)

10

PR
Equilibrium concentration/(mg-mL™")
E: T 30°C. 120 r/min fEIRAKE RSB 24 h 50052 A
Note: HPD 600 resins have been put in constant temperature water bath at
30 °C, 120r/min for 24 h, and then adsorption capacity was determinated.

B 3 HPD 600 KIURAS a4 2 % B o oK M 3 iR 4,
Fig.3 Adsorption isotherm of HPD 600 resin for polyphenols
from adzuki beans

¥ Langmuir M Freundlich #1227 f ) |
“Wwﬁmﬁﬁﬁ#%TE%UA(@4)om
HPD 600 4 fig XF 21 /s &2 2 oy (1) W Bt 45 il 6 5
Langmuir. Freundlich A% 55—, HXK
I Langmuir BRI RIA20R (R=0.9986) WAL T

®2 4B

Freundlich #% (R?=0.9943) (3 2) . M4k, 18
P Langmuir A5 % $1 57 B A f K v R I B
80.9 mg/g I i Il 3 W B A5 2 r 1 52 o g KW o
H 77.8 mg/g, XA[fig&Hh Langmuir J& T .50 1
JE W BRSO SE B B R G IR AR EAR R B
W, ATRERIIN BA A 2 0 T IR R,

100

— Langmuirfth {5 £

R B
Adsorption capacitym/(g-g")

40
------- Freundlichftl £ it £&
20
1 1 1
0 0.5 1.0 1.5

AR
Equilibrium concentration/(mg'mL"")
FE: T30°C. 120 r/min fE IR KA RSB 24 h e R
Note: HPD 600 resins have been put in constant temperature water bath at
30°C, 120r/min for 24h, and then adsorption capacity was determinated.

B4 RHFRLIELRME I E L
Fig.4 Non-linear regression curves of experimental data for
sorption isotherm

% BN B4R EY Langmuir #A Freundlich IR h & SHEEE

Table 2 Estimated parameters of Langmuir and Freundlich models for adsorption of polyphenols from adzuki beans

T Je ﬂ:u 7 Wk . ?” P t
I &*ﬁi H j&%%ﬁ #_Parameter Correlation coefficient (R?)
Equation model Functional relation Ke Qn Ke be
Langmuir gs=1189.84Cs/(1+14.707Cs) 1189.84 14.7072 80.9018 - 0.9986
Freundlich 0s=75.5791Cs0.1375 75.5791 0.1375 0.9943

TE: s A EL IR A FTIR  HE TR Cs }H:@Ilh‘f%/&'lwﬁ)ﬁﬂ’m‘zf‘ KU RS ag AR AR A A BB Qn A SRR SY

TR AR BRI BE T Ke AWIERE ST be AW SRS o

Note: gs is the solute concentration of unit quality resin; Cs is the concentration of solutes in balance; K is liquid-phase mass transfer coefficient; a, is the ratio
of adsorption rate constant and desorption rate constant; Qn, is the maximum adsorption capacity of resin; Kg is adsorption capacity; b is adsorption strength.

2.2.2 BE. BHISREREITEW Y E

ﬁkﬂﬁ%@mh,MAﬁﬁﬁ%ﬂE%ﬁ%
LINGKFER 23T 25, 30, 35°CHLE F T
TR KA IR B, WA I BE « AN [ it A
FE R W Bt s . 25 SR LI 5.

S T BUE SRR, BRI
FIU A R AR A A B, RIREASE 8 P 22 By 2 1)
BT REOR, X PRI AT REAE i TR A R
ZIWREL, BN T Z MR o)1 S TR A R AL
2%, M-S BB IR 2 My R 3 22 . AR 5 ik
i, BN HPD 600 K AL N W BT — & 52
Wi, RIS T IE Y 3 ANELREAK P, 30°CH§LE1"JF&W
K, RO 35°C, 25°CH IR B /N o
AE A ljjjii‘LffXTHaEI’JWBHFE%I%E%}@WW’E
I, AREEAR TR, FF H ISR SR #h
i, MAERENT S, 2Wma raaemn, A g
PEAE KA I 1T, S BAI 1 BBt 2. BRI, 30°C
T L PR A N B

90

\\

L

//

3
(=3
T

i/ Temperature/'C

W B i
Adsorption capacity/(mg-g")

60F
A& —a— 25
——35
sor —=—30
40 \ \ . . |
0 02 0.4 0.6 0.8 1.0
FE B L

Concentration of polyphenol of
liquid samples/(mg'mL™")
e T 120 r/min fEIERE IR T 24 h e R
Note: HPD 600 resins have been put in constant temperature water bath at
120 r/min for 24 h, and then adsorption capacity was determinated.

B5 BE. HRRREMEMZNHh
Fig.5 Influence of sample solution concentration and
temperature on absorption capacity

2.2.3 pHAATE M 284 3h
pH BB & 2 ma Wi i 6 . BRI,
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i F ) pH SAEEASF] T HPD 600 iS40 /N5 %
M I . 7E pH (EBAKEOL T, HPD 600 #4/I§
S} T /N2 Ty (KW B BB pHL AR 38 KT 3 n,  pH
{E=6.8 I, W IR K, 1AF] 118.4 mg/g; pH {H>
6.8 LU, Ffids pH {E 3G HI, HPD 600 A IFXT41 /)
22 W IR B RE ) SR B

130
120+
110
100
90 |
80
70 -

60

1 Adsorption capacity/(mg-g™")

50

2 4 6 8 10 12
pH{i pH value

7 % HRP600 HJI5 T~ 30°C 120 r/min [EIH7KIAHRZIH 24 h 5l e bt
Note: HPD 600 resins have been put in constant temperature water bath at
120 r/min for 24h, and then adsorption capacity was determinated.

B 6 ik pHEMAMEHF0
Fig.6 Influence of pH value of sample solution on absorption
capacity

HH X A A L 1 DR AT R DR R 2 AT
NGRS A D EEE TR R LRRE A LR
CAAR, B2 ()0 & R A G R iR e S /R
WM, YRR A, 5% pH HIR
W AR . DRI, A HR P PRORE o R Y R R M Bk
B A AR T 25 W TR o AR S T AN 5
B FLARS IR IR B, 3 T A 08 I R B i PRI B A1 o AL
HPD 600 #4 Jli5 75 43 & 2liAb & R4/ oK i 2 828
Yt REFHAG pHAE (4 7.00 NH, L
AT pH LAY
2.2.4  TERABRY BT HEBRE N T H

TH R, . R LRSI £
Py 25500 5 A4 AT 8 e P A o P e B R R
1), (A% BRI /NG 2 E N il L2
Ik, RIEASRIGE - BES 19 L TEHERN &
AR R B o T AS R AR 73 2 L BT i S AR K
R 7 fros. K LUE H OEEAARR 5
XL Z R R BB, BEE SRR
SYEIEEIN, R, M AR ECN
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Technology of separation and purification and its efficiency of adzuki
bean polyphenols with macroporous adsorption resins

Tao Sha’, Huang Ying*, Kang Yufan?, Tatsumi Eizo®, Zhang Hui®, Xue Wentong™*
(1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China; 2. College of
Agriculture and Biotechnology, China Agricultural University, Beijing 100083, China; 3. Japan International Research Center for
Agricultural Sciences, Tsukuba 305-8686, Japan)

Abstract: In the process of adzuki bean paste production, lots of wastewater isproduced. The cost of traditional
anaerobic wastewater treatment is high, and the materials rich in adzuki bean water can't be fully used, such as
polyphenols. It is also not good for enterprises to increase product added value. This paper focuses on the
separation and purification technology of adzuki bean polyphenols. The adzuki bean polyphenols were purified
using a macroporous adsorption resins method. By comparing the adzuki bean polyphenols separation effect of
five different types (S-8, NKA-9. AB-8. D4020, and HPD 600) of macroporous resin, HPD 600 was selected as
the ideal adsorbent as it had a strong adsorption ability and a high desorption rate. The adsorption isotherm of
HPD 600 resin was studied, and the results showed that with the increase of polyphenols equilibrium
concentration, the adsorptive amount of HPD 600 increased gradually. After the polyphenols concentration
increased to a certain degree, the adsorption amount growth trend gradually smoothed. Through a nonlinear curve
fitting with the Langmuir and Freundlich adsorption models, it was found that the fitting degree of adsorption
isotherm and Langmuir and Freundlich function curve was very high, and the correlation coefficient R” was
greater than 0.99. The fitting effect of the Langmuir model (R*=0.9986) was slightly better than the Freundlich
model (R* = 0.9943). Static and dynamic adsorption, and desorption experiment results indicated that sample
concentration, temperature, pH value, ethanol concentration, sample flow velocity, and desorption flow velocity
had great influence on macroporous resin in the process of adsorbing and separating adzuki bean polyphenols. The
ideal technological parameters were keeping the temperature for 30°C, the original concentration and pH value of
hot water extracts of adzuki beans, sample volume 200 mL, flow velocity 1.0 mL/min until reaching adsorption
balance, dynamically elute with 50 mL 60% ethanol, and the desorption flow velocity was 1.5 mL/min. After
being separated and purified by HPD 600 resin, the total phenol content and total antioxidant capacity
significantly was improved about 2.2 times. This showed that HPD 600 resin had better adsorption and
enrichment impact for the polyphenols in adzuki bean, and was more suitable for the separation and purification
of the polyphenols in adzuki bean wastewater.

The materials in this experiment were water samples made from simulated industrial production of adzuki bean
paste; the species and content of polyphenols in these samples were similar to the actual production. Therefore,
the polyphenols adsorption condition optimized in this test can meet the requirement for wastewater treatment in
adzuki bean paste production. The research provides a theoretical reference for the industrial production and
further utilization of adzuki bean polyphenols. Extraction and purification of polyphenols from adzuki bean
wastewater can not only ease the burden of wastewater treatment for a bean paste enterprise, but can also increase
added economic value and benefit.

Key words: resins, adsorption, technology, hot water extracts of adzuki beans, polyphones, antioxidant ability
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