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Purification of flavonoids from eggplant leaves using macroporous resin
and its antioxidant activities
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Abstract: Static adsorption and desorption experiments were carried
out to determine the types of macroporous resins for purifying fla-
vonoids from eggplant leaves., to optimize its technological
conditions, and to comparatively analyze the antioxidant activities of
eggplant leave flavonoids before and after purification. The results
showed that NKA-II was the optimal adsorbent. The optimum condi-
tions for purification of flavonoids from eggplant leaves were listed as
follows: sample concentration of crude extracts 0.362 6 mg/mL,
sample pH 2, the static absorption time, 2.5 h. After 40 minutes de-
sorption with 70% ethanol (pH=3), the content of flavonoids was
increased from 17.91% before purification to 64.59% , the rate of

purification was improved by 3.61 times. Compared with rutin, scav-
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enging activity of flavonoids after purification on ABTST « and
DPPH + was less, and scavenging activity of flavonoids after purifi-
cation on ABTS" « was stronger than before purification.

Keywords: eggplant leaves; macroporous resin; flavonoids; purify-

ing; antioxidant activities

Wi T (Fructus solangm melongena 1.) R 5 B J& LA 3%
R i) —AEEREAREY . BECWEE.EPECA
1500 ZARMRE T s o R H i Fh 22— a e
L B SRR E M AR O AR R AT R B
. B AT AR S e IR BRI B . X A T
I8 T 3 1 0 A 1 BT 7 AR X 2 o AR DL B R 6 45 R TR AL
R R 8 i X gt - o D ) 4 A F 5 2R LA 56 IR = 0k i Y
W FERIE .«

AL G W e 15 DL @ R 8 B — KRR L&
Yy A E R G ACH Y T AT AR TR A A A
B R R B A S W B B AAE R R LB
1k ML BT BT B PR AR R IR L R Z RN A
R R AR LR ERRT. HRIREZ ¥ E
MR SR Ay v B TS IR 458 35 1+ 9K T 4% A AL A
ZHEPER T R SR EE M. AT R 9IRS
JAfE P 8 R 5 A 0 A b T TR AR R AN

KA NG R L 4 R JR A ok 1 — K B £ FL AL AR 45 4 1Y
RIS o 7L A i RN SN A RS TN d N SRS
i W BRI K W R A R TN T2
[ NEERY/E A ) SN i U G 0 B R TR A
A 400 Xk 5 b A [ 288 B FLRE AR ) W% B R O 4



RIS E N

2018 % 5

HEAT HO AL i 350 38 Y 0 1 O 23 6 B ) R L R A L k)
O R A B R 2 2 AR IR AT 20 A O LT
T 2 IO e S T SR P I S O S i 1 I B R
T 2 FF T 2 3 BRI AT
O R R DRTS
L1 R EXE

RZ A e T 7 5 e A 2 5 el SR A7 5

FET BRI

oK FE LTS R 40 RS R 45 . S A AL 45 . oA 4, [ 24
B LA A BRA 7] 5

D101, D4020, X-5, AB-8, NAK-TI # g % ¥ & £ WL
F L REEIFREAT)

WAL EE K 2 B2 5 SHZ-2000 B, 7] By 44 JL X
TR T AR

5y 6T Spectrpmlab24 B, | b b A A BRA 7 5

®1 WMHERMEER

Table 1 Physical properties of the adsorption resin
iR EL 5 e P RE/(m? « g~ FHfL4E/nm AL /mm S
D101 e 600~ 640 85~90 0.315~1.25 L A o ERR kL
D4020 AR P 540~580 100~105 0.315~1.25 L A o ERCR kL
X-5 E| 323 500~600 290~300 0.300~1.25 FL @ BROR R
AB-8 55 4 1 480~520 130~140 0.300~1.25 FL 1 BRR UKL
NKA-II vk 160~200 145~155 0.300~1.25 [FRERER NI A

B H K S HH-4 B, = A L g8 AT BR A 7 5

ML F R FA2104 B, Mg -4 0R) 2088 (L) A [
A ®15 mm X 30 mm, [V 38 A b 38T
e 7% & 2 : RG-2000A 1Y, I il st HE AN 2 A BRITAT A 7 5
1H IR IR 7% 5 352 46 HZP-250 BY, | gk 22 S2 6 i 4 A R

/L\\#
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B B R B 14 B2 AL - MC99-2 AU, 1 i 75 T 9 P 4Y
s

& U5 T AL - Scientz-100F B, 7= 37 2 £ W) B B A
RAW .
1.2 HEmMRERRSUE
L.2.1 RAAMIBALFE K20 i vk BT ok et
250 pm G 308 1 0 5 (g/mL) LB A Sk B 2.5 ho BR
Fn AR R M AR S KT
1.2.2 K %3 5h v 25 T REL 2 DO o A of o R BT A R Y
50 g RZSHIFHBAR LI 1142 (g/mL) LBl A 78 % 11
.80 C Il HLH 1.8 h. ¥ 115 B4 ik e BT T, ok
s e 446 8] Wi 2 W ¥ R T R 5 A5 K A5 i W R R BT 5 PR L
2.5 ¢ WEEE LB FREM. B E 250 mL 24 &I Jf &
25BN BT EWRE 1.79 me/mL (¥ 5 TR VA W V2 s T .

L2.3 REMTHEm S EMWE SRR, R E
A DO B i
 CXVXN .
fM7><106><w><1ooA, (D
IQEP:

Y—H i, Y0s
C—HrifE M4 b A8 45 55 W i » g s
V——B{ i 42 BOK S AR, mL;
N—FE 5l i 38 BEAE 0

M—H M EE,g;

Vs — 0 72 By O VR A9 AR R mL
1.3 HREMAEHHIE
1.3.1 WS PiAbEE X385k R 5 oIS 4 B A JC K 2
B 24 hJF g R H 2SS T K ok &0 2 BERER s T A g
FWEAKSTIEH 5% HCLIRH 3 hy K& FR e = Pk,
2% NaOH 21 3 h, & B F 7K U 2 o, 0+ B g 7k 43 5
e
1.3.2 WA Pl R 38 0 g W S B 5 Rl A B R AL B
54 2.0 g, BT 100 mL =S, 40 BIA — < He B 10 2
B %898 15 mL,7E 25 °C . 150 r/min fHIEHR %24 h J5 vk, )
B TP TR R 5 A R B4R R A B oA LS mL AR
Bl 7801 LBV IR R 24 b JF A3 U8 L & R R
Bt 7 2 (2) ~ () 15 W B SR A 3R R BT

o =S8 00, ()
Co
= -2 0
B=c—¢ ~ 100% (3
_(Cy—CH XV,
T = M ; 4
VL
a u&l}ﬁ%:’%;

B— IR, s

T—Weffh 4, me/g;

Co—P1 Uf 4 00 5 i 57 7 W& &, mg/mL;

Vo—WHa AR AR, mL;

C—— W V-4 Ji5 28 7 o 3t ok 3, mg/m L

C o —fiFR W W 48 i 5T i Wk B, mg/mL;

M—— T4k B )5 WIS i g
1.3.3  FRAWH B 2.0 g B4R AE NAK-IT , i & 78
50 mL = F AP o LA VR A ) R 5 R M B L RE TR pH Ry BR
Aft 0 15 mL B $2 BB, 7E 25 °C (150 r/min Y 514 T 3R
T W R0 S e T 3R T 0 R A SRS L 43
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iR MRV B T e T A R . a3 ) LA SR VR D i R R 1
TR B MR W50 pH B VR B 31 2 ] 7 25 i R T 48
1.3.5  KZAF M B0 NKA-TIR IS AE 20T BiAL 21
NKA-II *MHEV%@%%*E(E*E*E 15 mm X140 mm), fH 5 &%
FERAR TR (BV) By ZE 18K BR 2% )5, BT 4 Wk 3 Ry 362.6 pg/mL
HALECER L LA 1.7 BV/h 13 %XJ‘%@HLEE?MJC #H 12 BV

HIZEI K BR 2% 5 LA 8 BV .70 W) £ B R W » 4 3 min Y 4
2.1 mL, & HL 0.3 mL il & B & & .
1.3.6  NKA-TI A4 Jig % K 2 8 - 20 Ay 2 AL ROR - 20 30K
B 0.1 g ML 2R AN 22 Sl 405 (2R, F 78 %0 1 £ BRI it )G 8
2% 50 mL, &M 0.4 mL W 2 B AR 3 4, 9 58 4l b B
FEHL.
1.3.7 BB IS K = il 5 3 e 481 3

(1) % DPPH « 3§ Bx J) « AR 48 SC[15~16 ME B . L

R BE N 33.6,16.8,13.4,6.7,4.5,3.4,2.7 pg/mL (K 4lifk
HIJ5 B 2.00 mL, 43 5 il A 0.15 mmol/L DPPH ¥ i
2 mLRA Y55 % MR & B 30 min, 7€ 517 nm T Il €
W SEME A LA 2.00 mL % B A1 2.00 mL 95% Z [k Bk
i S VA AAH ] 5T S8 v B 0 2 T Ol B R, 2 20(5) 3t
Ay — (A, —A)

CR = % 100% , (5)
A,

K

CR R, %

A RIS TR R i P IR
Ay —HHNL R R B 1) AR R O
Ay — R ROBIE .

(2) %t ABTS™ « 3B ARGk [17]. #%N G iH8&
ABTS" « #HERZE,

14 HESITS5RE
K F Excel 2003 #E17 404 4b #1 . {f F SPSS 16.0 B {45t
THAF BT AN [ Big 22 ] 0 58 35 M 25 52 SR AT Duncan 4% %
AT, KREE 3 K.
2 G
2.1 HRERAEREB R GHIE
M 2 Prox.DI01 5 D4020 22 A B E B NAK-11 5§
oAb IS 22 7 3 s MR EE  NAK- 11 5 D4020 22 A i
% NAK-T 5HAR G2 5 8% . X5 M % ER . 13T
W o 3 5 AT s NAK- [T 052 BF 5 R W 38 24 d v o 45 TR R S5
W R R M 754 3 S S8, 15 1 NAK- [T 28 BUA g 2 84T
B I AR S DA 336 T NAK- 1K LB i % ok 23 8 7 - 2
iR 547 4l Ak
2.2 BEESWKHRIE
2.2.1 W BB A] X NAK- IR BE W B % sgma - R 1 v
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Table 2

desorption rates of flavonoids from eggplant leaves

i A T R A/ S5 S5
i =
(mg+g™") Ui R R/ %
D101 11.20 83.44b 68.234¢
D4020 11.24 83.750 71.00%
X-5 9.79 72.924 70.882
AB-8 10.60 79.00¢ 64.244
NKA-II 12.97 96.64* 71.29*
T [ FAN ) 7 B 7R 26 5 35 (P<<0.05)
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Figure 1 Effects of absorption time on adsorption rates of

flavonoids from eggplant leaves
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TR KAB (98.257 4%6) 5 24k S 1l R 8 i Sk vk J3E W o %
Feflk. BB oM e B Al A5 P A M R = R E T
AE 1 25 2 A S0 T 3R A K o T N B O B . R, B
) L 2 VR e A I M R 0.362 6 mg/mlL,
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Figure 2 Effects of sample concentrations on absorption

rates of flavonoids from eggplant leaves
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Figure 3 Effects of sample pH on absorption rates of

flavonoids from eggplant leaves
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Figure 4 Effects of time on desorption rates of

flavonoids from eggplant leaves
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Effects of ethanol concentrations on desorption

rates of flavonoids from eggplant leaves
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Figure 6 Effects of pH on desorption rates of
flavonoids from eggplant leaves
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Figure 7 Dynamic elution curve of flavonoids

from eggplant leaves
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Figure 8 Scavenging effects of flavonoids from

eggplant leaves on DPPH -
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eggplant leaves on ABTS" -«
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Table 4 The IC;, values for scavenging ABTS™ -

N ) ICsfH/
FE S Kb B[] 05 Ty R?
(pg» mL™1)
BT y=13.636In(x)+56.367 0.828 4 0.63
i FT Al y=19.345In(2)+37.801 0.874 1 1.88
Wifb S5 y=19.069In(x) + 39.77 0.885 6 1.71

\ N ‘ ICsoffi/
FE o 50 el 5 )y AR R?
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