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Abstract: Objective To investigate the adsorption performance and purification effect of macroporous adsorption resin on total
polyphenols in Acanthopanan trifoliates leaves, and to determine the technological conditions for the purification of total polyphenols
from A. trifoliates leaves. Methods The Folin-Ciocalteu colorimetric method was used to quantify the adsorption and desorption
effects of five macroporous adsorption resins on the total polyphenols in the 4. trifoliates leaves. The resin suitable for separation and
purification of total polyphenols in A. trifoliates leaves was screened, and the adsorption and desorption conditions were investigated
and optimized. The final optimized parameters were determined by single factor experiments. Results The best purification
parameters of total polyphenols were determined as follows: the concentration of sample solution was 1.0 mg/mL (crude drug) with pH
3.0, sample flow rate was at 2 mL/min, and the sample loading was controlled to 30 mL, the elution was 50% ethanol at a flow rate of
2.0 mL/min with pH 6.0, and the elution amount was 40 mL. The polyphenol sample of the A4. frifoliates leaves was purified by
HPD100 resin, and the purity increased from 11.7% to 49.7%, and the purification effect was 4.25 times than before. After 30 times
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enlargement experiment, the purity of the A. trifoliates leaves polyphenol sample increased from 12.5% before purification to

54.5%, and the purification effect was 4.4 times than before. The amount of macroporous resin did not affect the purification

efficiency, which provided reference for HPD100 macroporous resin for industrial production of total polyphenols purification of A4.

trifoliates leaves. Conclusion HPD100 is the best resin for purifying total polyphenols from 4. trifoliates leaves, and the process

technology result in this experiment can be applied to industrial production.

Key words: Acanthopanan trifoliates leaves; total polyphenols; macroporous resin; purification process; Folin-Ciocalteu colorimetry;

adsorption; desorption

H#i Acanthopanan trifoliates (L.) Merr. N4 =
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Acanthopanan trifoliates (L.) Merr. HJTJEM Frs 2%
JRERXT HE (P4 %1 99.58%, b5 15081903),
BB AR AR AR A F] ;s Folin k77440

afi, bilgmiAKAEMPHEERAR: KILW T AB-8.
D-101. HPD100. HPD400. HPD600, Jf/H 5z B
BEAT R R A R AR HARR 9 = b4t
2 FEEER
2.1 BHMERZEEREIE

W B E e, oim, FREC1 ke THETR
R, N 3 £ 8 A RARFR T 95% ST G S
21, REVRIED, WRRYgE, BERY, EER
W 3~4 3, GHIKRGHRE, MAER 45 CZ#&
TROKIEAAR, IO 3 A5 Ak E B 20 3~4 0K,
VRTKAE I, ZRYE, AETE, EAE
S Z IR . FREL 3 g A#TH S 2 IR,
HFEVEMIFERT 500 mL 3, &R EIR
N 6 mg/mL KIS 2y ERER, &R
22 BAHEMHEESBHMEENE

X:F Folin-Ciocalteu v 5 (4 & i A 5 £ )
T,
22,1 FHEEER I R R B 10 mg
T 10mL Eirf, HTEEMEIFEREZZ2E, 53
1 mg/mL )&% R BT HE i I U
222 BMERFRFEH  pldERE 0.025. 0.050.
0.100. 0.200. 0.400. 0.600 mL 1 mg/mL [{1%}5E R
XS EW T 25 mL EHH, A 125 mL
Folin-Ciocalteu &7 #1 3.75 mL J5i &> £ 20% 5%
FRENVE W, INZET/KEZR G T 750 nm 254Gl
EWOEEE (4D {E, VAREWRE AR (X)), 4
ERNPLER (V), LhlbrdErhZk, 45 RERRR =
WS A ERRHEZ 7728 Y=0.449 X—0.017,
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223 M ERZEmEENE ARSI RR
)5, HFEBAEE 1 mL W, I 3.75 mL 20%f%
FRENIEWRAT 1.25 mL 1Y Folin-Ciocalteu i, 1M
AWKERR 25 mL EfibsdELL, Midtrid T
30 ‘C/KI NRAE 2 he HX 3.75 mL 20%H5% FR ANV TR
1 1.25 mL [ Folin-Ciocalteu i3, 3 HZEM/KE
BA 25 mL BEARAEL AL, FRidAT BRI, T
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30 °C, 100 r/min fE IR IR &5 H 78 70 BT 8 h, HX
I mL BiE, ME A E . HARE 120 1 v 5
W, S ah R o A AR v R R AL TG

I = CoVa/[(Co— C1) V1]
Cr NI G 2B R, Vo SRR G TR AR, 7
TR B 2 T S R AR AR

F1 AEARBEMEEX B EHR P SEPRIFRSIRM R SRR E
Table 1 Static adsorption and desorption properties of

different types of resin for A. trifoliatus leave polyphenols

i MR B 4/% [ e
AB-8 62.30 71.90
D101 60.20 78.20
HPD100 64.00 77.90
HPD400 58.80 76.80
HPD600 57.50 72.30
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Fig. 1 Static adsorption and desorption kinetic curve for
HPD 100 resin
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R P, HHE 3 h BRI R RE, A
89.3%. (HL7EH f i [H) HL A W 236 o INF [ 328 3 PG
AT 8 AR FH T3 B VR VL R 3

2.5 HPDI100 AFLIR B Ag 5% 7S IR M SRR Mt B 85
M2

251 _EFERTUE IR R R R BRI 8 1
ZHTALER ) HPD100 KALR IR R4 1.0 g T %€
HERA, sl AR EEN 0.5+ 1.04 2.0, 3.0,
4.0~ 6.0~ 8.0~ 10.0 mg/mL ¥ LFEWE 25 mL, BT
30 ‘C, 100 r/min FMEIRIRG &R 5 h, HRE
“2.3.27 TR VA ER I OB 2R, o R 2R
N 61.00% 65.00%. 59.00%. 57.00%- 55.00%-
52.00%-. 46.00%-. 43.00%. _bFEBUTT IR X FL
PRI IR BB oM. 3B =R E N T
1.0 mg/mL B, HPD100 4 i %o [ 85 - = 22 15 (14 IR B
2R [ 2 Ty Jo B VR 5 3 I 20 BT, i X
TR G ) R DR AT e 2 22 M o Bk FE AR, Fear 1
AHE 25 RS NER A R Ak, 82871
RS S AEFLIE N, TE R . B 8w
2 Wy o B FE IR 0, AR I XS 22 Moy P WG B 2 BT 3%
B REAG, A& R PRI SR e RN 4 2 W ot S
BT, AL IR FLIE P I 2 TITE
BF)Z RG], FE AR 2 8 RN . T
H, fERERERNZHEIGHT, HAAEYIH
e 5 Z 8o FAREW P SE 4, FLE AT Re A BDTiE
18 LA 3 2, F0H) 22 [y 401 r) B T L P 89
SRS BRI B 2 By 4 7. Rk, A#r a2
RER AR IE R 1.0 mg/mL LR AE.

252 fRWBHRARFL A BOR IR IS ARELE
HALEER) HPD100 ZYA IR 10.0 g, HUmfE EFERE
W AT B2 MR 250 mL, & T 500 mL
W EEHEM R, £ 30 ‘C. 100 r/min F1EIE IR %%
HIR R S h, JERE, FH AR MK 2 R TR A 22 I A
fi R A&, WKy, MRl FRE 1.0 g 5 1
To'5 1~5 Wi EHEEH, &M 25 mL &
BN 10%. 30%- 50%. 70%- 90% L FEVETR AT
T 3 h, IR “1.37 (U7 vENE I 4 (E I EE
WA, R 2 W o R R I 2 e s 2
RS ORI B S R, TR
73 A BOE B IRFE . LB E0N 10%.
30%- 50%- 70%- 90% I AN 5 i I B e 2
Py o B R B 43 0 0.03. 0.06. 0.07. 0.06. 0.06
mg/mL, HULATHL, 4 LB KRR HH 10%

KB 50%T, fEREER T A S 2K
£ BB N aHy s R CREARAR S E 50%
KB 90%HIT, I 2 My ot &k BB/ o HH
rr s, fE—ETaE N, 28R CRERTR
BOORTIIE R W2 CEEARAR o Hod R, Wl
T P VR AR R A3 T B 1 R S IO I A P
fRTIAT IR BGE, PHEER IR FLIE, AT 2 me A% IS
2 IRAMNTEG R, 50% BRI AT AR
RS i R B34 I i
253 ZW BRI pH KARGE pH FIfRZIE HLS
WA M, AN 25 mL FREREN 1
mg/mL [ F #2828 ERESE, 8 1 mol/L [k
PRV TR T _EAE pH AE 73508 24 3 44 5. 6. 77
SIFRELET AL FE IS /9 HPD100 KALWIHHHE 1.0 g
SHEEH T, B3RS AR pH (A 5B R
MR AR, il SC i G IF A sesndis, 45 R
T _ERER pH fE . pH {H BE05 520 [ 8 R EL
TR 22 W A AR T 1 KR RR BE, BTS2 i
i35y FAEFIAH BAE R J . AR “2.3.27 TR JT
TEACER IR SRR A, 2 BRI pH BN 24 34 4.
5. 6B, WRBERSHIN 85.41%. 90.32%. 86.00%-
73.58%- 58.93%, HiStwIAI, 7 pH {H/NT 3 #Y,
BEE pH {ETFFm, RFLAARXT 8 A2 22 oy R Bt
Rz I M EA pH KT 3 B, HPDI00
BB AR T 1 8 P 22 My 1A WG B 20280 T B o AT e D A
&, HTZWmANSEREIEY, MW pH EE
B, BVERIRTERSS, 2T RAEMBERRL, H
o R R B R H AR B 1, Bl T 5
WK TR EAER 77, M-S 00 i % 2 5
IR 7 R B, RIS W B B . T AR R %
R, RALWHIG 5 S5 Uik Yy,  Hges 2/ ke
FHER, TERAERNRIES, FEARIT 2 Wi, &
RIS, 2Bt Ao TIRRAEE, A H
TR B

MRYE “2.3.27 TR 7k BTSRRI M G 2
My s, S5 RARUGE pH N 2. 3. 4. 5. 6. T,
Z W RS> 924 0.05. 0.064 0.06+ 0.09. 0.10.
0.07 mg/mL. 7EfERE pH {E A 6.0 I, Z M5
J R fe s AESRERTE SRR T, B RS VA
HH 22 Ty I R PR I P 1 N ARG s A Rk A
T, Z MW ARG R R pH AE N 6.0 BT A A BE
fiX, "TRERAZ MR SRS IR 44 - AT
FAEI B, i B AR pH AELIE ¥ 6.0 BOE E .
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2.6 HPD100 AFLIE Mt AR hAS IR Mt 5 AR IR T2
itk
2.6.1 _FARRARFRFLEXT R A B 50 cm X
1.7 om W BEFS AL [ 2, HUE & HPD100 #4338
i, WKLY, FREL 4.0 g WG, @Rk EAE
R, RRERERE, (AR AR, TR i
I, AR AR N 2SRRI, 7R FE AR
JEZ) 1 em B, B A8 B 28 ERER (FLRIREEN
1.0 mg/mL, pH{EAN 3, EFEEHN 30 mL) PUIAFE
AR R _EAE, BD1.04 2.0 3.0 mL/min, [FIRYi8E
T, AR R BT Z B,
B . KPR, 18I Folin-Ciocalteu 23l &
A I EBER b 2SR, 19 HIRIMER SR8
80.07%- 84.64%. 66.34%. HHILAI%1, 24 &M &
Z VAR IR T — B, RS RIR R HOK,
FL 8 2 B AR KFLR IR 2 (015 BE ) (B, RS
BB AR 0 FLIE P R HE 5 5 SO0 R 1 PR B R 2%
TMHAFAREAE 1.04 2.0 mL/min I WP ZRAHIT, 235
9 80.12%F1 84.72%, FHEANK. i HAF R EDT
NG RE AR IS AN AE = ], WOE B 2.0 mL/min 7E R
REUATRIR .
2.6.2  fRIRRFR R EBCR R K A
MZW FRER JREWREZ N 1.0 mg/mL, pH {EA 3,
EREEN30mL) L 2.0 mL/min BFR A & _EFE,
ARBEBKITERTLZEE, H pH EHR 6.0
) 50% ZEEIE W LA 1.0 2.0. 3.0 mL/min fJ4&
S EAEEL . WA L, AREE “2.3.17
(1 77 3500 52 BT i 22 Wy I ik 1, JRARE A it 5
PG R, FRIRCRE ) 3R 55.92% . 56.73% -
53.47%. KT B R E SR EONS, Peliiis s
AR {58 AR R I 2 45 R R it , Ao i R
TGy, SR 2 PRARARIGR AR R A 2
WRAERE PR S B T3 0, AR LB 5 T i
NEWFLERS), K280 T Bk, Hik
FEAA R B /N ) 2 36 e i TR 2, AN AR
F=o B ERAEL UG R 2.0 mL/min B f#
W2 g iy, R G AR IR AR R B3 2.0 mL/min N EL,
LA R o A o e B s R A TG 75 R e
2.7 SRR

HRYE _FR SIe S iR alifh T2 2614 HL 50
emX 1.7 em I AIEH, I 4.0 g HPD100 A
g, DABREWRE N 1.0 mg/mL, pH N 3.0 £AKH
B S 2 By LSRR R, R4 ) AR R IR

&4 2.0 mL/min, bAEEESIH 30 mL; 245 DAk
FAGT 4 50% ) LB KGN, A7 pH AEN 6.0,
FEEHIPBARFUR RN 2.0 mL/min, ¥EHiEAN 40
mL, B H % Folin-Ciocalteu I & 2 By & &,
FRAE SIS H A 2 Zh A Ve M 2. A Bhas B it e
PR AE IR, AT, [FalbE a2,

HE 2 &, H pHAEN 6.0 1 50% LB
LA 2 mL/min PIARFUR EGEIUN, BEMEE S, i
B, RN 40 mL, fRREREN 58.8%.
[F R A T, IR TR Atk 2, BUEE
K H Folin-Ciocalteu yAill % i w040, KILALET
MEMFRESBN 11.7%, 4L 82 Wy R 5
N 49.7%, HILEIEN, S 2yl TR B
AL ET Y 4.25 fi5,

0.2

SRR/

5
(mgmL™)
o

MINE ARl

% 2 4 6 8 10

t’h
2 HPD100 A5 RIEN SRR B Lk

Fig. 2 Dynamic elution curve for HPD100 resin

2.8 WNERIESHAIRLE
2.8.1 WiFiRE HISEEhSLIAEE, WERA
Ve, RIS e ASIRANRE, FiEd SRR T
IR AL G A 2, FERTH A 2 A =T
HANE

I R 2 PR U AT A S, 4
FORTEAAL T A8 2 I PR ECIRE & T = B
11.5%, % HPDI100 KALI g 4ift )5 15 2 i it &
SN 53.1%, SR 4.6 15, ST
Atk 2 Wyali 5 A — 5
2.8.2 JOKSEEE  HIGUERIGHIE, KRR EY
K30 1%, T 50 cmX4.0 cm IO EEFE T, B mifE
BEAFA G R T8 . W 80E pH E A B SR EE I E
F RO LUAH A EAE, _EREREN 900 mL. F
AHE T EWCER BE O, EZ8IRAR, i B A R
TIEFAGY KR TR S 28, x2S &
AT EAM G 2

LK HPD100 ZYR AR HEATH K 30 F5il5,
g RO A A HT B B 2 WA 2 R
12.5%, 2 KL R a4k 5 Wi 7545 b o = 2 B0k
54.5%, SR A 4.4 5, BRI, HPD100 44
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BRI T 1 8 P ik 22 Py 2 S AN Tt A i I 2 R 85 m
AT N, BN HARRAT T A e fg sk
3 iTig
ASLIGHE T T RS i alifk 000 JE AR B 8
TR 2N L, @S E HPD100 A K FLIR
JEXT B8 b 2 A AR AL T2 Bl pH
fHN 3.0, JREIRE N 1.0 mg/mL A &2 Wykl $E
YE EREM, AT BRI S, BL 2 mL/min ()44
MmE bAE, FAEN 30 mL. AEAHIEEZR M
Kb, FH 40 mL. pH 6.0 1] 50% LB BN K
LR REHEAT LM, e B AA R R & 7R 2 mL/min,
AT A CERAMIE) SN 53.1%M E 8 2
WEM. W& TESHIY K 30 5 1758, 3K
RS CERAMNED A 54.5%M B i Z it
EW . CREAET S Z A T, difl s iRaift
B 2 I 20 FERG A HOR 2 T 4.4 5.
ARSI AR, AR ST 8 2
WA A ROR IS, HEew it T Ttk Ad =,
(HHEAE AR IR T Be 5 Al N ARSI T . ik i
AL R b A i i kL ) () SR AR e T )
22 By 4R B P oA ORIEG, PRI A 2% R & 2%
R A e IR E B s R AR T
&3 3k
(1] FEBEpEE . HERESEYES G5 2 1
M]. dbgt: BHE bR, 1985.
2] A VLm0 Ak ARSI (1] REG
242438, 1992, 17(6): 356-357.
[3] Kiem PV, Cai X F, Minh C V, et al. Lupane-triterpene

carboxylic acids from the leaves of Acanthopanax
trifoliatus  [J]. Chem Pharm Bull, 2003, 51(19):

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

1432-1435.

Kiem PV, Minh C V, Cai X F, et al. A new 24-nor-lupane-
glycoside of Acanthopanax trifoliatus [J]. Arch Pharm
Res, 2003, 26(9): 706-708.

Yook C S, Chang S Y, Lai J H, ef al. Lupane-glycoside of
Acanthopanax trifoliatus forma tristigmatis leaves [J].
Arch Pharm Res, 1999, 22(6): 629-632.

TREFEF, SKIMAL, BB, % A8 20N sait X
PUEATEERT 7T [J]. HREZY, 2017, 48(20): 4219-4223.
WMESC, RIBLL, BEFEE, &5 AR S Al i
KMEPURAERVIER ] & TR, 2014, 35(8):
295-298.

Zhang X D, Liu X Q, Zhou X Q, ef al. Development and
application of an HPLC-UV procedure to determine
multiple flavonoids and phenolics in Acanthopanax leaf
extracts [J]. J Chromatogr Sci, 2016, 54(4): 574-582.
KIh5E, 320 F, BAIUE, G5 PR L2 T
PR A TR [A] /) PR R 22 o 20t
BN EFEARESRIE [C Jbat: hehEY
ey 4, 2013.

FRAKAE, SkARSF. BPARORESRSR-AE (1] BRTARS
K, 2003, 24(3): 66-67.

PRI, BT, WA, & ARMCEREE T ZHT
[7]. 1650, 2006, 6(2): 38-39.

OB RRERAE 1] R aTraiEY, 2003,
6(11): 35-35.

Ough C S, Amerine M A. Methods for Analysis of Musts
and Wines [M]. New Jersey: Wiley, 1988.

VAR, EFL, £ I, & RIAWENERED 2
Ty P 5 () W B AR 58 (0], Ak AR 2E4R, 2007, 23(8):
245-248.

O BRofd, BRed, & RFLI AR 2> B alitl
MHE NS ZEH 7. &8 5P, 2015 31(0):
175-180.



