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Purification of polyphenols from Lonicerae Flos

CHEN Qi, DENG Yan-ru, XIA Na
Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To study the process parameters for purification of polyphenols from Lonicerae Flos by commonly used
macroporous resins, and to optimize the purification technological conditions. Methods The purity and recovery of polyphenols
were taken as indexes, and the adsorption and desorption performance by difference resins were studied by using static adsorption and
dynamic adsorption. Results It has been found that NKA-2 resin’s adsorption capacity of polyphenols was the best among those
resins. The optimum condition is seven volume times of sample, five volume times of water washing, and six volume times of 60%
ethanol washing. Under those conditions, 40% extract was reduced with the purity of polyphenols around 60%, and the recovery rate
was 55%. Conclusion NKA-2 resin has a good performance and is suitable for the production of polyphenols from Lonicerae Flos.

Key words: Lonicerae Flos; polyphenols; organic acids; flavonoids; purification; NKA-2

S PR 2, BATE AR SO
B, BT A 2R, A
ZRIGIR . o R S I IR R I A R A5 B
RY, WHNEA AT AR, B, ZHE. &
PRSIy, MRV IR AT DR . PURTE
i RIS YRR AEAE N, BESRAL S BAT
PUAAL. TR B HFE, MIMAE. BRI AEDIRE, X
O LA IRIF IR T RO BTy 2t 4
WRAEZ By R UK TR EA WKL s BT
DUBE AVLARAI BRI o B2 4,
Ferp B IG  BE RS PO AR T REIBOR,
AIEREVELF . BRI, FRARAC B 8 B AR
FAEAR R . ARSI BT IIE RS, LR
FERLBE W 0 k), BRI 5T T R AR T

It HEA: 2012-02-21

NKA-2. SP850. D101 f AB-8 M fgMI2titb 2R,
i th AR IR 0 B aiA IR L 22450, haiiie
R aitb et 2% .
1 ESHH

ZHEE 1200—DAD B S R (AL, K
W FHF ODS Cg (434 (250 mm X 4.6 mm, 5 um),
UV2401—PC BUEAM-0] WA G BETE CHAR B A
FD, BERAERA LB SRAELES) D, D101,
AB-8 & NKA-2 B Rt FF R R A
F]), SP850 MR (H A =35 {b2F ke tt), FIEE.
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2R e I e SRR M T, &
KRR 2R E R R S e, AL RHEY)
A4 Lnicera japonica Thunb. [T AEE 8 V]I
FAe, 5o ChEZi) 2010 FRR—EBAHME,
HEG LM

2 FEEER

2.1 [ERLigasl&

Y 2 kg SHAEZIM AR, 421210 10 70% L1
T80 C/KMAHRIN 3 WK, FEMUBIR S [ 771 20
BEAR, N 80% LBEREYT, I P I DT IR
By, (EIEERENR B IO NE,  PERRE R
W R R, Inglifk/k 42 7000 mL, (G
B, JERRGR A YEDTIE, DR FURRE .
22 REpgmEN
221 TAREHhZRZd] RS AR T 0 7.02
mg % 50 mL S, 70% 08 2. WL 6 15 A%
XA S 25 mL 2, &0 70% 4R 6
mL, 51 5%ASER4N 1 mL, A& 6 min, I 10%AH
FR%5 1 mL, JACE 6 min, fI 4% 50480 10 mL,
70% L EE R %I, UCE 15 min, 509 nm A0 & W
B DR T 00y BN RO 6 FE AR U3 4 A, £
JHJ5 8 ¥=0.012 6 X+0.009 7, r=0.999 8, ZPEiE
FEl ol 5.2~31.2 pg/mL.

222 FEMIE  BC—E mAE N, MR RIS R
B, AR “2.2.07 TCRNWE 7, DAS EORRE R
Wy T E MR FEE A 23.53 mg/mL o K RS BRI 5 mL,
PR T 2 R AR, A5 ORI T P T 43 4
5 33.19%.

23 AHERMNED

2301 TAREMMZRE®] RS2 ek IR R0 ISy 2.75
mg & 25 mL Bemiifit, 50%H e, W 6
WA R 10 mL FREEHT, 50% F 2 75, 327 nm
A TE O RE,  LAS i (14 5 e S X WO P Al e
3T, AR ¥=0.055 6 X+0.002 5; r=1.000 0,

LRPEVI Dl 2.2~22 pg/mL.

232 FEMIDE B SRR, RR RIE Rk
FE, MKHR “2.3.17 BURME Tk, AR A
U BRI A 13.44 mg/mL. KSHRHUS B 5
mL, JlHTR R IR, AR FORRE A HLRR
HECN 19.1%.

2.4 EERNE"

2401 TAEMZRZ:H M 6 i AR 2.2.17
TR AT %IRRT, 70% L EEE 2%, 265 nm AL
SEW G, DL T 1 5 A JEE X W B Akl U1 4 A
7R Y=0.033 8 X—0.001 5; »=0.9999, £
PEYEH A 2.12~21.2 pg/mL.

242 FESIE  HC— s, MR IS B,
WHR “2.4.17 TR 735, WA JEORRE A 2 i i
EIRE N 13.21 mg/mL. FEMBEUERENE 5 mL, %
R AL, A JSORRE vl B o 0N
17.35%.

2.5 HPLC #EEME"

251 ORGSR IA A R A BRI S SRR
2.67 mg. WIMERR 1.78 mg. AT 5.30 mg. AJEE Y
2.26 mg. 3, 5- " WNMEREZE TR 2.35 mg. 4, 5- Nk
WeZE TR 2.29 mg, BT 64 10 mL Bt s+,
T 2%

252 (igS&ME WEIHHA O (AD -0.1%R K
W (B), BRFEUEFEF A: 0~5 min, 10%A,
90%B; 5~13 min, 13%A, 87%B; 13~37 min,
15%A, 85%B; 37~48 min, 20%A, 80%B. il
WK 327, 350 nm; AR 30 °C; HEAEAARL 20 uL.
253 TAEMhZez:d RyEmREL “2.5.17 WU R X
PRV R, MR ARG KT, KM “2.527 TR
ZAM e, AR TAEIZE (& D.

2.6 WAEEYTEHIE

2.6.1 AL KRR R 4 FORILWIES 2 mL
GEARL, FED, oA 50 mL JsURR&, W 12 h,

#F1 HPLC ZE&WEBMmIIEHMEFIE

Table 1 Standard curve equations of reference substances by HPLC

B 4y LI r I/ (ugrmL ™)
2% R R Y=25.074 3X—20.987 1 0.999 7 2.67~80.1

W PR Y=52.723 6X+5.607 1 0.999 7 0.356~3.56
T Y=10.285 7X—1.709 7 0.999 8 0.339 2~23.744
AR AT Y=15.523 4X+0.92 0.999 7 0.072 32~5.062 4
3, 5-- - WNMEEZE T Y=31.867 2X+20.031 3 0.999 6 2.35~70.5
4, 5-- T DNHERE 2 TR Y=32.552 7X+5.022 7 0.999 8 2.29~45.8
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JEIS, PEIRI 5 WO BEAE s BRI F) 50 mL 1) 95%
PR, AR 12 h, JERE, AR W
fHo 453 D101 WIS SRR E R 2.692 3
mg/mL, f#EN 89.67%; AB-8 [ IR 5
HIRIE N 1.896 2 mg/mL, f#WZE N 75.7%; SP850
(1 A L3 Ty I A J5E hy 4.881 7 mg/miL, iR Ry
95.86%;: NKA-2 [N Iy i 2N 5.677 9

mg/mL, R 90.35%

2,62 ZhATHIE K4 43% 50 mL SRR i
A 4 FOCFUR RS 10 mL M EREEE (200 mm X
15mm, F[FED, DWIEKER (bed volume, BV)
e, A 50 mL 24K LA 1 BV/h #RoEM IE4E,
G ARTKYER, H 50% 48 50 mL PEBR IR
FE, SR 2.

R2 WETHEMARLER
Table 2 Dynamic screening results of different resins

KALBEAE AR (mgmL ) PEACE/mg  fRTRA/% S mL e /mg SESUENHU% RS EIOE /%
D101 i 9.865 6 493.28 92.50 93 53.04 41.93
AB-8 B 9.268 5 463.43 89.40 92 50.37 39.39
SP850 ik 12.005 3 600.27 92.67 108 55.58 51.02
NKA-2 fig 140952 704.76 94.32 112 62.93 59.90

2.6.3 /Mg 4 BT R S B e T A
o NKA-2 LE AT I8 B 1R FL IR 5 R A AdRe 1
RIMEMG, TR R R e R, B R4
UF Al R, LA I B e B4z R IR I8 B
141.95 mg £, 75 FRBIASAE T B i 7 4L
REIL 2 60%LL F, FEan [l RIE 2] 60% /4. PRtk
AHF7EI%E F NKA-2 B B sk — B 5%

2.7 NKA-2 W4 L SHBIHE

271 bBFfFE RSHEDOWAR 10 mL, WiE3AT,
S IMAJEENE, FEHIARRGE 1| BV/Ah, &1 BV
RIS — By, M R R, 2
g (D, wJay EFEEER 7 BV &, WHEE
My ER G TR, UM A B TR, 2R
GAGHERIB AR, EAEEY 7BV i),
272 KUEHE  REFISEIONIE 10 mL, WA,
SN JEENK 70 mL, #EHIARGES 1 BV/,
WCHE I s T AiAb AR BER i, AR 1 BV/h,
&1 BV WEE—1, MEmmshmam, 2k
veihg (B 1, mInfe/KyeHEER] S BV |, ¥t
HH R R R A S S AR BRI A B

SEAIRE S O FEAWMDET5, ZR B A UF RN 2
PEZ IS, KPEHER 5BV i),

273 ZFEARIE KSR S 10 mL, @i
Bk, SZEMABENE 70 mL, EEHEBRE 1
BV/h, WA W 50 mL 264k KkEE AR, 14
BULE 1 BV/h, WEKVER; 25 30%. 40%.
50%-+ 60%- 70%-. 80%ZE# 50 mL ek R,
R 1 BV/h, WORREDE, I 5 S %
TUkeks, B WLk 3, A0 70% & BEDERACR S5 bt
55 60% GBI ZEA N, WK 2 40P eI, 25
HAUTIEFEE, EH 60% L.

274 BEVEHE ORSFISEIOWIE 10 mL, WA,
AR NN JRRHE 70 mL, ARG E 1 BV/A, 1K
VG H 50 mL gliA/KARpER B, AR & 1
BV/h, WHIKIEK: ZIEIA 60% SEEMBER TG,
KRR 1 BV/Ah, 4 1 BV W4, IEmEsk
WP R, 2t g (B 1D, WTANEEYE 6 BV
JE R R mIR D, R R DA AR
Vel e sy, CEOAPEMI S E, BUEHE 6
BV Rinf,

R3 CEEREMIERE

Table 3 Selection of ethanol concentrations

LBH%  ViliE/mg KPiE/mg W E/mg BRER/mg  FEMUEBAR% S mL THE/mg METREUY% FEAIEICE %
30 470 271 907 762 84.01 157 48.54 46.27
40 413 273 961 827 86.06 161 51.37 50.21
50 431 248 968 894 92.36 160 55.88 54.28
60 437 253 957 911 95.19 157 58.03 55.31
70 455 226 966 926 95.86 157 58.98 56.22
80 499 237 910 884 97.14 148 59.73 53.67
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w0 - — - g AR 40% /047, B IECRIE 55% /4.
w0 ] . —— 2.8 WHERIE
PO N - - R 2.8.1 UV ERIE KM “2.7.57 TUF Pk 541
;20_ ‘e o A% 10 0RE S, HEIR “2.27, “2.37, “24”7 TR
Smfsz‘\ J,f FITENE & oy THEAT A EIR 10 43 4F i 1 3
N Sy X TR BUME N 31.91%, A HLER 0 B N
2

3 4 5 6 7 8 9 10
V/BV

1 NKA-2 ®fgitiEm. kit B%E
Fig.1 Leak, washing, and alcohol washing curves
of NKA-2

275 /Mg Gl DL ESEG T DA NKA-2 B4l
aifb Z W R LA S A s TR ORI T
LREEN 7 BV, KUES BV, 6 BV 60%ZFEVL,
TOUE R T 43 L SRR AR %, 18 60% 2 A

40.92%, SR EIIEN 60.67%, WE D
37.16%, ISR ISE A 57.03%, HAL 2T
gE0, BT T S E AT AR .

2.8.2 HPLC ¥:EiF 265 nm 5 327 nm MEH 2
FUKT 509 nm WA, V0TSS5 A Re kA
WA it AT AL FT S R ) 2, PRt Zitis ) HPLC v2:
D, %I “2.57 TR VRN E SRy, 4
BIE 4, WAL HPLC v UV V&5,
R HPLC ¥ Fril i & 7 Hoi ik - UV .

%4 HPLCEMNELR
Table 4 Determination by HPLC

Wkes, SRR/ WNHERR/ ST/ ARBRREE/ 35-THIHERE  45- TR AN RE R R REE
mg mg mg mg mg ZTHR/mg ZTHmg  w=HE%  SE% Y%
7.523 0.816 1 0.0379 0.0751 0.0703 0.7759 0.302 0 25.68 1.93 27.61
9.452 1.0145 0.0445 0.0924  0.090 2 0.958 0 0.362 6 25.18 1.93 27.11
8.486 09346 0.0425 0.0849 0.0803 0.843 5 0.336 4 2542 1.95 27.36
9.276 0.976 4  0.0456 0.0934 0.0887 0.926 2 0.356 3 24.84 1.96 26.81
7.875 0.883 5 0.039 1 0.0795 0.073 4 0.792 4 0.296 8 25.55 1.94 27.49
8.192 0.906 6 0.039 6 0.0807 0.0774 0.779 7 0.3116 24.87 1.93 26.80
9.347 1.0212 0.0434 0.0924 0.0911 0.888 6 0.3557 24.70 1.96 26.67
7.978 0.8945 0.0401 0.0802 0.076 1 0.797 7 0.3100 25.60 1.96 27.56
8.984 0.9284  0.0415 0.0827 0.078 1 0.868 3 0.336 7 2421 1.79 26.00
10.319 1.136 0 0.0519 0.1016 0.100 6 1.023 4 0.390 7 25.22 1.96 27.18

3 RS

1 HPLC ¥45 UV 3Kl 5E 45 R s i i 24y
AR ZE BRI JR R o] B A ML BUAE 265 nm A
He/NB, (RSB RIBOE REER R, HIHAEFE S
JRE A HoE T, I 265 nm ARFTINEANGE
EAff S e T ) s T S ASRAE 327 nm A A AL
KR, ARl T2 e A oz /N A AR, PRI
JLAE 327 nm AP AR RBEAR AN, XA HLER Y
IE A K . 1% HPLC 5 UV 300 5 45 3
A AL AH 22 55 K 1 JsU DR AT 8 A TR A A AL IR Hh 4 i
PR IO R S R 2 T BRI T 5 A 1 X AR A
My FRdk, i 3, S-MNMEmEAE TR 4, S-onnEmE 2
TIREE ZIMMEBE 2 TR G A 2 WAL R
BE, PRUGAE 327 nm AP 2RA 0 B SR R EAS

F, HEMEZA R 10 (1.34~1.38) (i R BEXT
FES A HPLC 750058 ) o UV VLl T8 H 28 R R
YERZ e, DRI il 45 SR SR T b Ad 25 B
Xt FEL Y HPLC ¥

FEAE ] UV VRN R, DR 45 12 B A Ty
RN BN S EE APTTE 28 A W BE SR B
AR, HA B B B A AH W (HPLC 7%
ME 1 XML R o 5 7 2 XTI 3L 18 B 23 ot
OB A A 10 1.03), EIAEAE F R RS
VRN 2 LU 40 AS RERG A S RRE St b s 1) o, (HLRR
TE— L b S WU S AR I R SE s, W R
HZHM . & hEdaE R T, B
BEE A TAE A UV VRN e B 2 )

R LZMNm TN EEEZ, HAPREA
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