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Purification of total flavonoids from diaphragma of Juglans regia
by macroporous resin
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Abstract: Objective To investigate the purification technology of total flavonoids from the diaphragma of Juglans regia by
macroporous resin. Methods Twelve macroporous resins were chosn with static and dynamic adsorption and desorption experiments
to optimize the purification parameters. Results AB-8 macroporous resin was found to have good adsorption and desorption effects.
The optimal purification conditions were pH value of 4.70, sample mass concentration of 0.713 5 mg/mL, the loaded amount of 4
mL/g, and loading flow rate of 1.5 BV/h. The sample was eluted by water with 2 BV and 50% ethanol of 2.5 BV, respectively. The
purity of total flavonoids increased to 72.25% after the purification, and the yield was 93.94%. Conclusion AB-8 is an ideal resin with
the best enrichment for separating and purifying the total flavonoids from diaphragma of J. regia.
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FLF g D-101.AB-8.HPD-450. HPD-500 HPD-600-+
HPD-700. XDA-1 GEMFEREMATHKRARD, KL
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AR FREAFAHR S (IS 111720-201106) (1 [ 24 4,
AP A E BT A AR R A B4l
2 FEEHR
2.1 #HMkRRE R EE R E"
2.1 BRI RS RR IO R A 0
i 9.91 mg, FEEAMETE A, HIRTRIKE N 198.2
pg/mL 0 L, REAT &H
2,12 SMERRFEH SRR B0
2.0, 3.0, 40. 5.0, 6.0mL, & 25mL &+,
%0 5% NaNO, 0.7 mL, #&5)/5HE 5 min, 0
10% AI(NO3); 1.2 mL $£4], & 12 min, 455 11 4%
NaOH 12.0 mL, #&#%, N/KZBZE, BAERE S
min, 7E 500 nm &G (4) fH. LA {H (V)
XPREWRE (XD FATLVERE, AR R [H]
AN Y=0.013 2 X+0.0156, r=0.999 5, £i4
FHWIARREAFAE 15.86~47.57 ng/mL 5 R
213 EREWEI & FREUON RS IR A2 Bk B
100.0 g, H 60%ZBE, EHELL 1115, EAERE 2
R, FEX 35 min, EIPEIOR, R4 5 15 R
eV, BT, DRI, o B B R R I R
BHE, #&H .
2.1.4  WEFBIEIE  BOKER BT R e

FEMBE 2.0~6.0 mL, & 25 mL &+, N 5%
NaNO, 0.7 mL, #&EAJ/EHCE 5 min, FH 10%
AI(NO;); 1.2 mL #4J, JIE 12 min, &G 4%
NaOH 12.0 mL, #&%%, MUKBZIE, FAJEHE S
min, B30

2.5  WE PR BRSO T RRE S
3.0 mL, #% “2.1.47 TR J7vkbiAe WA, 1R
£ 200~800 nm Ab4AH . 5 FRFIH, X I SRAE
() 2 (B IR AE 500 nm AL B KW, TRTEIE 500
nm AP E K

2.1.6  STEEHEIIE FRECHEED 1536 mg, K
AT 25 mL &), AHORFEIEL 2 mL, $£42.1.27
TR “ln 5% NaNO, 0.7 mL & ” 4K 5E 4 15,
AR P R S s 4> S0 31.27%, RSD H
2.23% (n=3).

2.2 HiRETFEA

22,1 RALWMNETIAL S BTESEH 95% Ll
24 h mRAoEikE, RKERTEAGCERNE, L
MR PE R TR DB BE IS ] 4% HCL i il 4
h, SRJEHZEMKBEZR 1, 5 H 4% NaOH ¥
Bl 4nh, ZEWKERTE, SH.

2.2.2 AR LES  FRECHAR FRLFIY 12 Fb
A5 KA g (D-101. HPD-100. HPD-700. HP-20.
LS-300B. HPD-450. AB-8. HPD-600. HPD-500.
XDA-1. NKA-9. D3520) % 2.0 g i) # 100
mL HIEHEZMT, 45 50 mL “2.1.3” T R
BRI RE S (1.081 0 mg/mL), THHIG/KBIRY

Wil P o DB 1 B BT 100 mL HL%E
HEF I, RS2 70%Z0F 50 mL, HAERAELR)
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W3 =(Co—C1) / Co» fRMHE=C, / (Co—Cy), X
HH Co 2y W B A 98 5 B T 3k 2 (mg/mL),
Cy AW fE FEA S B BT EE (mg/mL), G,
h ARG R S B T (mg/mL), VA
W AR (mL), Vo AFEREAARL (mL), m N
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Table 1 Adsorption-desorption capacity of 12 types
of macroporous resins

R S TRBfE bR ORI/

(mgg') %  (mggh) %
D-101 ettt 17.23 68.92 14.95 80.27
HPD-100 E#tE  16.81 67.25 13.68 7524
HPD-700 FE:#ktH  18.06  72.25 1630  83.48
HP-20  JEMME  16.65 66.60 1415 7861
LS-300B g5tk 17.23 68.92 15.95 85.64
HPD-450 3g#P:  19.03  76.13  16.60  80.68
AB-8 g9tetE 1855 74.19 16.95 84.54
HPD-600 # 1k 19.15 76.60 1630  78.84

PMESRTY At

HPD-500 # 1k 19.45 77.80 1770 84.19
XDA-1 M 19.01 76.04 1550  75.43
NKA-9 Mt 17.81 71.23 15.13 78.57
D3520 Pk 1730 69.20 16.05 85.83
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Fig.1 Static adsorption curve of four types of resins

FREC S g b BEEF1E) AB-8 B E 4 2.0 ¢ T- 100 mL
HIEHETE b, R A0 N 28 T T A 8 43 K
0.2719. 0.5164. 0.713 5. 0.969 9. 1.192 2 mg/mL
EE, BT ERRG S TR 4 h G, BRI
Wl E A i, THER R, g R RS0k
69.40%. 71.72%- 73.37%- 73.23%- 73.74%. L
TR EAE 0.271 9~0.713 5 mg/mL I, W%
GG, JUEIRIEAE 0.713 5~1.192 2 mg/mL i,
USSR LR e o n | Mnt = e ce7 3-SR
BTy RKAZBERIYTE, S ZEM T AE . WifioE 0.713 5
mg/mL A i g IR B R .

2.3.2 LR pHAE NS AB-8 B IR TR R 550 Bk
I 5 gy AL BRAF (1) AB-8 UM IR % 2.0 g, 433l 22 pH
ik 1.70. 2.70. 3.70. 4.70 (J5#). 5.70. 6.70
MR, IR 4 h 5, B WSO E A 4,
gl W PR 77.14% . 75.09% - 73.38% -
73.26%- 65.30%. 62.81%. 4 pH {HAK T 4.70 H
MR GF, BEE N pH EM T F, R
B, DOILE B MR RRYE S T B 2 BBt o fEKI
pH {HTE 1.70~4.70 B IR ¥I0 B2k B &f o 1H pH {H
R, AT P EE T K. SOfE R 4.70
AR pH AH .

2.3.3  EREABUREXT AB-8 K HE L I A 5
U BRI BGA 100 mL (0.713 5 mg/mL), AN
A AR B (0.5, 1.00 1.5, 2.0, 2.5 BV/h) L
B, DU B v b s S AR, TR B
R, GER Ry B 75.69% 75.64% T4.79%-
72.13%. 65.17%. W B Z B FAE AR 50 K B
i, ABURELE 1~2BV/h I, FRE@HEN, 72~
2.5 BV/h B R A 8. SRR A g R AR
BNEY, BRI S  TEE f R  (RE, AR) T
i A0 S AR ORI IR P38, AN T B e T R
K, LREMNT, R EREABRER 1.5 BV/h,
2.3.4 AB-8 WRAIAS ML B S AR AR
60 g (80 mL) ZEAE, FAHiak it v LAZK I il ot =ik
fE4 0.713 5 mg/mL B B4, & 10 mL I04E 15,
W5E 4 15, FFebshAWm b, 25R W 2. H
BT L, BTGRP B, W A (EAR/DN, IR e
i, M EFEREBINS] 260 mL (£ 3 BV) i, JF
RSN RN I 5 8 S b L B @i ) =}
1 - FEE 4 4 mL/g.

2.3.5  VEMLHGT SRR BOn AB-8 B I T
(2 FREL 6 iy AbBEAS 1) AB-8 A IF 4% 2.0 g,
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Fig.2 Dynamic adsorption curve of AB-8 resin

P i e B A S v A 2 R BT S,
PN ZEARFAL] 40%- 50%- 55%- 60%- 65%- 70%-
75%- 80%- 85%- 90%L M, B THIRYE D 2% LR
WeBfE 4 h, BRSO E 4 8, 45 RARKT R 54
76.46%- 83.62%- 81.78%- 80.95%- 76.27%- 74.41%.
71.89%-. 74.95%- 75.85%- 76.41%. 4 EEAKFR Sy
BN T 50%I0F, AW ARl AR 53 50 3 I 1
K5 50% LIERRENCR IR, 4 SEEARFR 0K T 50%
W, R R R RS, nTReE T LA 5
WK, BERPERZ G 2, BRAC TR, BRI,
I CREAATR T HR 50%
2.3.6 AB-8 WIEBhAMENRE:  ERE S, SEH
2 BV ZERKIE £ 240, AR5 H 50% L/ELL 1.5 BV/h
AR EVENG, & 10 mL e 1 Ve, WE
A H, FLHIhAMmI ek, 2R IE 3. mEaT
H1, 50% CEEIBE Nt Ze g R EE b, TR IR
%o B 7, H 70 mL AEIRR S IR Y Rk 2k
FlERME, 55 18 &, R 180 mL fE M H & B 2
FEARBEM e 4. ik, EHL 180 mL (£ 2.5 BV)
h e
24 AB-8 HfERETIZWIE
RUEPLE T2 eI, R ORI Y B
T84 pHA N 4700 EREFEIRIE N 0.713 5
mg/mL, MR EFEE 4 mL/g, LRERRBURE 1.5
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Fig. 3 Dynamic desorption curve of AB-8 resin

BV/h, #KIKH 2 BV KB, 2.5 BV 50% L EEpEN
BT 3 UCPATIRES, YEBRAE 2T, PR, &
DU VE AT R ) 0 o AR R, 4 S S B
SR EIY BN 72.66% 72.01% 72.07%, HF 5
WK 94.16%- 93.68%- 93.99%. 4 KA Lk T
AT AB-8 B IR A MK e e A (14 W B 4l
Fasg, HURHEERE 0 R ORISR .

R R E B =(C.X V) / Q.

M E=P/Q
Forh €, YRR R EE (mg/mL), V, Sk BE i AR
(mL), Q WPl THfE T (@), P WL B 2
B R (g), O A EREG S MR (2
2.5 AB-8 WEEBEIRWEHAR

AB-8 MHIERZEH 95% A BEve it =G,
5 BV, 4% NaOH ¥Efii, #AFUfE 1.5 BV/h,
SR Ja 28K E R P, FH 5 BV, 4% HCI HEi,
i K ve PRI . BRI, T U))
Ak 60.5%LL L, WCR 76.7%0L F. Zid 3 A
JE MR AR YR, Ak AR i b 1R A T 2 A e ot
RE IS AT T
3 it

AN TR TR PRI AR IR A K O M e 2 ] 49 W 42k
B #E (HPD-600. HPD-500. XDA-1) > 55tk
7k (AB-8. HPD-450) >JE#IEMIE (HPD-700),
IR AL RS R E B A R P RE, (R
W ZEH) X0 7R A 59 I PER IE (LS-300B. HPD-450.
AB-8) >HVEMIE (HPD-500. D3520) >:IE#%1k
PR (D-101. HPD-700). 240, 55454l
PR I 53 P 1 R AR G B S ) 4 e ik

SRS T B R . RN TR BT
J K pH AH~ RN ZBEARR 53 £ 5 52 B I R Bt
PEREMI T ZN R . IR, /KSR FNDE BRI AR
FOO S R B s, HKERER, S
il o o B b v, AR AR RRAR T Sl () s
PRI R R IR, )2 J A TR AR P TR T 23 1
VAT ST, AT RS i 4 0 1 s AR o
M2 AE KAl R DR, 280 ARG & SCiik
W, SRR AR R 1.5 BV/h, KSR ]
=4 2BV,

WG () PA B R 2SR IR h R B A, R IR UE A
B R AE sy B A T RE R RIS A5 2R ARSI TR
PRAAROCHRE, AT AAE o R PR R R T PR 28
B AR A EENOCR: FERMTEIET, AL
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