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WE: NI R Myrciaria cauliflora)t /i 28y 145 B4k ik, X 4 B IE(NKA-2. NKA-9. HPD-826 Al HPD-400A)
BT T, o0 T HEZmIPUA IR TEA AL S . SRR, NKA-9 BEEE 137 52 Rt i 2 Walith,
T Z%M): ERBUREIREE 2.00 mg/mL. Pl CEEAAFA 540 70%.  EFFRIE 1.0 mL/min,  EFEE 204 mL. Befii s
0.9 mL/min. Ve 70 mL. 355 G 2 Mol al ik 69.86%. 4 S Fr alifb 5 1) 20 W B AL 2 o3 7 0 0 B 6697 12 v
TAAEHT, AF o-VER BEHDHIEVEAC T 2000 AT . HPLC 45 REW], SRR A& A, 1. S FmgamR, K
BRACIR & & B =i [(16.15240.49) mo/g]. Kk, NKA-9 B RIE & B alife 58 5 Ry 2y, 245 1 2 T8 2 o- Hi & B T
TR 1) e
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Biological Activities and Composition Analysis of Polyphenols in
Jaboticaba Leaves Purified with Macroporous Resin

LIN Baomei, QIU Shanlian®, ZHANG Shuai, WU Miaohong, ZHANG Shaoping, HONG Jiamin

(Fujian Academy of Agricultural Sciences, Institute of Subtropical Agriculture, Zhangzhou 363005, Fujian, China)

Abstract: To study the separation and purification of polyphenols from Myrciaria cauliflora leaves, four resins,
such as NKA-2, NKA-9, HPD-826 and HPD-400A, were screened, and the antioxidant, in vitro hypoglycemic
activities and components of polyphenols were analyzed. The results showed that NKA-9 resin was suitable for
the purification of polyphenols from the leaves. The optimum conditions were as follows: sample concentration of
2.00 mg/mL, flow rate at 1.0 mg/mL and sample loading of 204 mL, 70 mL 70% (V/V) ethanol as elution with
velocity at 0.9 mL/min. Under the conditions, the purity of polyphenols from the leaves could reach 69.86%. The
antioxidant and a-glucosidase inhibitory activities of purified polyphenols from leaves of M. cauliflora were
stronger than those of crude polyphenols, but the inhibitory activities on a-amylase were lower. According to
HPLC, the monophenols in leaves of M. cauliflora contained myricetin, rutin, hyperoside and ellagic acid, and
ellagic acid content was highest with (16.15+0.49) mg/g. Therefore, NKA-9 resin was suitable for separation and
purification of polyphenols from leaves of M. cauliflora, the antioxidant and a-glucosidase inhibitory activities of
purified polyphenols increased.
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%% % (Myrciaria cauliflora) X & W% . 2%
B, NBk & RN (Myrtaceae) Il 5% #il A J& ' SEEEA,
oA TR ARG HLIX, — ST e s 3
MAKH, ZERMAESGEZMRUEY, Wik
H. TR, HETR. RSl B RIFK
PrAtb. DU BEIURE. FEIMmAESETh R4S, A
R FT AR FE R, 5 AR 2 W S5 A v
FAOCW, HRA R R BRI, AR i
JR TR VAN AR BRVE T AT — e S, o DA T LA
YIS MR R R, DRI A 10 43 B 4lifk 7 =X
DASRAFAE R () B AR, VPO AR BEE 1 R gk AT
GE R %5 52 e B T [

KILKNRER A T WS 43 -5 40257 T B R A
BT 12 T R nid v i oy 1l oy s ek, B
W B 25 B K I B v L T EE B IAR F S , AE
VA& B R A RO oy v DA Jo A e B A A
D155 [AVE F W B T R FL G b, AR IR
T TR, BRI S B e, R
[F) AL AR BT AL 22 R S P B GEAAN TR, S AN ]
(1) 22 Ty ELA e PR 2 o A0 i B 5 B LR 5% T AB-8,
D-101. HPD-100. HPD-400 il HPD-600 % 5 Ffi -k
FLB g X 1 %7 (Acanthopanan trifoliates) 22 i i
WS B - PR RE, TN HPD-100 &, 22 Myl A
12.5% b7t 4 54.5%; Ma ZPILL T X-5. D-4020.
D-101. AB-8. LS-46D. LS305. NKA-9. NKA-2 £
8 Fi AL I X 2 5 7 (Sphallerocarpus gracilis)Z:
I 22 3 1A W P - PR R 5 WA X-5 IR A R B i
AR 7K HEZETOIZE 521 4 Ff A% Jlig % 35 4% (Polygonatum
sibiricum) 2 By FH &4 RO P - e R R 1%, 9228 LR A £
g i AB-8, Z 4l )\ 16.65%72 = %] 68.38%.
K KU R0 52 5 v 1 2 B Ak & 04T
I3 S AAL A AT A LR TE, AR 5T IR L NKA-2,
HPD-826. NKA-9 f1 HPD-400A % 4 Fhkflg, Rt
WX 5 55 S kL 22 T B Al A R, T B A 2k
e R AL AL T2, o3 Bk B 2 WAt i
JEWIPTEARE T ARSI BRI R 2 By 2H it AT T
oAk, ST R 2 W AR i VR 0o A S
FEDREME B i 1R R SR A A

1 PRI ¥

1.1 ARk A
5% B (Myrciaria cauliflora) b B i F % E 48

AR OB} 2 B S ey AW B 5 i B 5K ) 5 R £
PEVIFhTR U ], BEALIEE 30 Pk 15 a 2k 1 fi HetE
P, BYEURL G TOUER Rt Py ot S i HL kA
T, PSR EIR AL

4 bt iR (NKA-2. NKA-9. HPD-826 fll HPD-
400A). ZWEbrdE s A0 B I R FRHEARA
Al o~ % B TF ¥ (a-glucosidase, G5003-100UN).
A-Tii 24 ZK-o-D- ML R A 1 BE T (PNPG, N1377-1G). 4
JHE AR a-3E F i (V900486-100G) .\ 1,1-7 3k -2-7 i Fk
H HI5(DPPH ). 2,2"-BRZ RN (3- £ FE 4 I E ML -6-
TR ) — e 2h (ABTSY) . 48 — & 3F (P9375-5G) ¥4 Ay
Sigma 7= i BI-RIEHEK G BT, TN
HAR R m A TR 477 i, 4l >98%; $it
MR BERR . BERRE A, BRIREN. oK
S ERY . REUK. BRI BRIEREN A E 254
BRI R A R 0, 44l

L5S A1 £ Ah ] WL 43 S0 BE v (R A HL A3 BT X
HAMRAF); FD-1 AT AL T FESRie A
BAHRAT); KQ-300DE %Kiz s i iE v (B il
Wi E A A A B A 7]); THZ-300C fH iR B 757 R (L
g —TERHA A R A F]): RE-52AA Jighh 28 KAX
(s AAA AT ) IMARK EfFR{X (Bio-Rad);
Ultimate 3000 & &80 AH €354 (Thermo); BSZ-100
H B W A (B P AR A IR AT,

1.2 MR 2R H] &

- 60°C XML 24 e B, KRR 40 H
i, M. #ENRE 1 g ¥k © 160 mL 40% 4,
FED)# 120W.40°C '~ HTHE A5 4 B2 EL 10 min, 2R
JE B0 (5 170 =) B B, I e i 728 K 2 TG
W, 192 2B, 4CHRAE, &, Hi
HIREZELL 1 mL IR & AR R &, AL
mg/mL.

1.3 BZHE

KRR ENE, AR TR AR I, i
28 Tohidi SR 7L €, MR & TR bR HE
il 2k y=11.7608x-0.0048 (R2=0.9991), it5LFf i
ZEFRIRAE, AN moimL. HUH F 2 By SR
BN, WIS WETIER, R, FRE, B
IR, B2 P=(CxV/m)x100%, X+, CH
Z Wy =R (mg/mL), V NBARAEFI(mL), m A
URT-H [ & (mg) »
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1.4 KFLMRETRIE

SR LA L MEE N, X RFLR S
HATTUAREE . BUEEM AR 2 AU K LBER
W24 h J5, FIBAUKIERTCERER, A 2 AR
4% HCI ¥4k 41230 5 h J5 LUB 4K 2 i, &
Ja N 2 5B 4% NaOH Vi 4k 82929 5 h,
DU K I & R ek g, #H. K
FLAR IR (10 55 0 2 R AR 7k SR S50V 75 1k R RS X3
10.00 g i Ak B ) R AL HETBON 7 ZEHE T A, n
A 100 mL 2.00 mg/mL [FPR R, TIEEIREGCH
28°C. 150 r/min R 24 h, 5% Lif e e £ m
P (C)o WP AN IR M 8 R 2 bas R, Ak
JKIEWE 2 3, I 100 mL 70% ZF%, TIEIRIREHX
WAk SR Ve 24 h, W EIE RS 2 W E(C).
B i F W B 2R =(Co—C1)/Co*<100%; fift W 3 =C,p/
(Co—C1) x100%, Hr, Co NHIIAZ M T Ik &, HR
£ mg/mL.

1.5 NKA-9 W IR IR . AR - R

ZHE AR TR SO T AR R B 2. FRETILAL
FH ) NKA-9 #JIg 10.00 g T 250 mL )77 ZE4E IR
1, N 100 mL 2.00 mg/mL (M- 2 By R, 28
FRZE, T 28°C. 150 r/min FHRE#, HEFE— B A
B ISR B 2 By iRk, BRIk R AR
I 45 I EHORE o W PR AN R B Fh 8RR 25 HIE W, &8
4K iEPE 2 38 J5 I\ 100 mL 70% 2.8, T 28°C.
150 r/min TR, RGBS AN EIEI E a 2
Ty L IR, TR R SRR, 1 e AP
R i P o T o

K FH S AR PR RO 8], B AR SR AR
THOLR, 2l B EAEU5T & FE(0.50. 1.00. 2.00
3.00. 4.00 mg/mL). Z EEAF 5 F0E B (50%-
60%. 70%-. 80%. 90%). L FEii#(0.50. 1.00.
1.50. 2.00 mL/min). ¥&/BiJiiE(0.60. 0.90. 1.20.
1.50 mL/min)&5EAbBE, B 7095 DR300 g A A R A
AR R, B € e fE B EIRE . &
BRI B FRETREORIE IE ,  JEARE dh kit
SEAN TR bR I T 1 kI A5 R B L =10%), e A
AR Horb, WREELL =(H R Z B =K [ B
T2 Ty ot &k EE) <100%

R NKA-9 B ARSI 7 22 By 1) s e 2% A1 sk
AT T 2B UE RIS « KW I K 20
%, RN 4080 mL, #T 2.6 cmx60 cm [1)Z

Prkeh, $ZRAETZ, WEHTHTH RS2
=, HEZmAE.

1.6 B HEIFERER T

FREOE SR B R DR T TNl
FRIRAZ TR B 4.00 mg/mL IR il 4% - 218
Tang 25031(#) 77 100052 DPPH 49 LT kae /), 3R
PEFA 1 T R B - ) 2 B8 7 R AR L B
P 22 ) 2 B0 BRI B (ECso ) S IR 5 Sk 2104
(73, DSERESXT ABTSHH OH [ H 3L 17 4
R, FRIEINA TR IR -0 R B TR
ECsofH.

1.7 fRApEEE N 2

o-FEPEEERIESE 21 Sichaem S50
ITTEFEREEAS G, EURE it BSR4 4
HEE(0.4 U/mL) % 10 uL, R 2) )5 T 37°CIaA6 [
10 min, I 50 uL PNPG (5.0 mmol/L)J5 T 37°C
TEA6 N 20 min, BJE I 100 L NaoCOs3 (0.2 mol/L)
Lk [, TR L 405 nm KA G Ay,
[ S S RO G BEAE. Ao (R B ALK) TROGIEAE Az
(FF o 0 sz B2 At 7] DA I 95 770 425 AR) AR O FE AL As
(SOREARTR CAAH N 7R AR) o o0 0 1 T il V7 2 400
HE =[Ao— (A1~ Ag)]/ (Ao—Az) x100% . HRIEINE 1
PR - ) 256 gl 2 5 R U SRR 0 R 1 2 i
W (ICs0 1H)

W - EEIIHIEE SRR E RSN
(RT3, I E R B R T o-TE R B R4 26, AR
P 1) Jog B R R -4 ) 28 2 77 R UH B 1Cs0 1EL

1.8 BEYRST 51T

PRECHT S R DNAERR . X & 2R FTEEIRR
SRR AL . S4B, T SRR
{fE i % 10.00 mg, F BRI MR, TC R0 B N
2.00 mg/mL FIARAER R, & BUEEIRGECRK 9 i)
JHR PRIVER v i T % DR T R e R 11 T R
0.05 mg/mL, Xf#&F E 8N 0.20 mg/mL, HEWH N
0.10 mg/mL, FEaRT8 H B, FH 0.22 um
JEREIE 38 )5 F T HPLC K&, >R Thermo Ultimate
3000 R4, LAMSMIEE, KK 350 nm, Welch Cis
O RERE (S um, 4.6 mm><250 mm); FEHH A A 0.4%
WElR, B A NHEE, FEiE 40°C, #EFEE 5L, Ui
i# 0.8 mL/min. JishHH(75% A +25% B, 10 min; 60%
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A+40% B, 25 min; 40% A+60% B, 55 min){& /5B .

1.9 ¥iEabs
% F Microsoft Excel 2003 %} £ #4711 54 5
M S A 2dE LFIE SR E R IR .

2 HRAIN A

2.1 4 PRI B R EL R
4 Fot 7Y 5 (PR 5 ot 22 M ) VIR A N R e

HRTZS, NKA-2 B AR B 22 8 0 W B % 5z e,
15 $1(92.8340.39)%, HoAth 3 Flba i 1R Bt = M i 2
AR N HPD-826 . NKA-9 £l HPD-400A, H:1 HPD-
826 1 NKA-9 [y [t Ze 4230 , 43731 79(83.83 40.74)%
F1(82.4840.23)% . W P 5 45 vy 149 AR 1 358 K RO B
I, 1 NKA-2. NKA-9 Fil HPD-826, itk 1t /N
HPD-400A W bt Z4fik « K 70% L BEARWL, 4 FFK
FUR AR AOARIR 44 Yk A HPD-400A [(93.78 +1.34)%] >
NKA-9 [(84.89 +0.361.34)%)] > HPD-826 (77.5140.32)%] >

100
90
80

70

W 3 Adsorption rate (%)

60

50
0

2 3 4 5 6 7 8 09
if[i) Time (h)
T 4 I R] I BR 56 (A) AR 5 (B) FA) B4 )

Fig. 1 Effect of time on adsorption rate (A) and desorption rate (B)

TEBREWRE  HE 200, B ERERR
IR, R B 2 258 ETHE T R E
P, MIREAT 2.00 mg/mL B, W R 228
Tk, fEn ik (82.0740.76)%; 47T 2.00 mg/mL
INF, WRB e S R T 3, (K% (78.27 £0.18)%.
R, 5% 5 SR 8 2 W bR R S
2.00 mg/mL A& H .

BB NE 3T, OEAARE
N 50%~70%H , 2 By fifé W 2 I 2 B A2 AR 3 H i 1
IIRGE BT, 2 SRR EC T0%IN, AR Fik

NKA-2 [(56.2040.92)%] . [A1tk, NKA-2 5 F 2
W Bt e e vy, AELARVR %6 B i s HPDA0O0A ) fiff Wi 26
B, AR R B AR NKA-9 Al HPD-826 F 1 fff
RIEH, 1 NKA-9 % 5 T HPD-826, RAEf
W R I 2 By e i T ok, Rk, KA NKA-9 &
JEox 52 5 R 2 AT Ak .

2.2 NKA-9 S g 4tk TZARAL

W i 55 g R Bt i) NKA-9 B fig % i Fr £
{1 B -t i) pH 28 2 5 BT P AR a3 (B 10 A),
0~20 min, B AR Fr 25 W ) R B R ARG B
(77.6840.64)%, Itf5, WMHRZEE FFF, Z4h )
Wz B 33K Fi K (83.38 40.54)%, [l Je s TP [AitL,
4 h JE R RE S A 2 s BRI R, NKA-9 A it
W 22 oy 1D i VR .- [ i 4 (I 10 B) -5 W BfY 2R -
262k, 28 bR, 7 0~2h P, it
F 2 T IR AR R TG 1T 45(83.07 +1.36)%, ML/t
ToPRe. TEMRE T, MR R IR R, 15
2 h J5 i Z R IR R Rk 1) P

100

90

80;‘/&—1—\—¥\_~—;

70 -

1@ % Desorption rate (%)

60

50
0

1 2 3 4 5 6 7 8 9
fiFfi] Time (h)

B K fH(81.61£1.46)%; L EEARR 7> K4k S48
ARV AR AT B . LRE AR Bl /N2 i e A
SEATIR AR, LRI 7 ot K th 2 i ok
L%, ok £ LR R T K T0% 1 N A SRR
LA L o

ERRE  HAEHR P B ERE N
HI96 bR 2 B 5T R L 1 10% 0, A i Fe itk s
o bR RUBCE B IR B ARG 2 K AL AR B
B ANFE I I SRR R . ] 4 WAL, BEAS VR T
PRBLRISE TN, I ) 2 B i IR P AE AN T B
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0 300 g 2.0 mLmin
¢ 1.5mL/min
9 4ol @ 1.0mLimin
~ 8r = A 0.5 mL/min
& g
e =
| 2 30t
é 80 %
£ 8
< 75 3
i &
= 2 104
70 |
0 50 100 150 200 250 300 350
65 L 1 L . ) AT T eac
0 1 2 3 4 5 i A Leachate volume (mL)

AR Sample concentration (mg/mlL)
TE1 2 LRV 5T ok R Mo WG 2
Fig. 2 Effect of sample mass concentration on adsorption rate
90 -
85
80 -
75 F

70

fiftM 3 Desorption rate (%)

65 1 | 1 1 1 ]
40 50 60 70 80 90 100

LEHAF /3 ET Ethanol volume fraction (%)
3 LT BN ARV 2 ) 5

Fig. 3 Effect of ethanol volume fraction on desorption rate

Ft, BEAR BB 2R AE AW T B S BimiE o 1.0,
1.5, 2.0 mL/min B, KFLAAE H 3R A 2 A
FEARFAZ> 91/ 204, 134, 108 mL, 68124 ERERIR
A 1.0~2.0 mL/min i, BEHEEBITERE, £
Ty 5 00 i ] (9% 4 fih B8 76 40 I R A 0O B, bR A
HEIR B, 4k PR E 0.5 mL/min, i 4
b AR R AR BRI, 29 196 mL, i BH 4k 4
PRI O A et — D HEIR Wik s I HE B . i
£ 1.0 mL/min v EAEAE, SRRE R S R
1RFR K 204 mL.

velimE  ME 5 AL, BL 1.2, 15 mU/min
TR TN, MBI, AR ERER
A, A P S B A TS A, Bl SR %=,
PL 0.6 0.9 mL/min Vg T ML, 152 1) 0o
RAeRILE, Vel Ry, HEyelimndidE,
5 R B BT TR R, A AR B A AR 7 AR A,
H 0.6 mL/min ik T FI0E FEE KT 0.9 mL/min. #odk

L w ST U e AT

Fig. 4 Effect of sample flow velocity on adsorption rate

4.0-

—&— 1.5 mL/min
—+— 1.2 mL/min
—a— 0.9 mL/min
—e— 0.6 mL/min

3.0

L Polyphenol concentration (mg/mL)

0 20 40 60 80 100 120
FHRAFE Leachate volume (mL)

5 e B X AR 2R SR

Fig. 5 Effect of elution velocity on desorption efficiency

£ 0.9 mU/min YEBEILE, PelisiAFh 70 mL.

LSan i) N 5 BRI ZWmIRE)
A I RIS R B, ATt AR B 2 Al
5 °N(30.8140.36)%, £ NKA-9 B fligatifb 5t a2
Py 405 55 (69.86 40.35)%. L2 MUKIRIG R, 4tk
T R IR ) 5 2 By 4 T N (28.6840.74)%, 4
NKA-9 B g 4l 4t f5 i 21 B R (64.4410.30)%, i B
NKA-9 B I xf 58 5 i 2 By 32 B A 22 W 1) 4
RRAE TR 20 F5 5 R RR R A

2.3 W ZBRHTEAL AR S FEREE

M 2 AT, 2 NKA-9 B g atifh 5 i Hr it
% Wy 41 5 1 (30.81 40.36) %42 /= 1 (69.86 +0.35) %,
P 1L 1.3 4%, BB RS o 1) 2% AR 204G L
2Bk, SO 2 E ALk . Ak s
Z W% DPPH ~ ABTS*AI OH £ 3 F [ & 241
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2 FERH LR (ECso {H) 5 /RIS BHE 1 (1Cs0 1)

Table 2 Antioxidant effects (ECso) and hypoglycemic activity (ICso) of polyphenol in Myrciaria cauliflora leaves

FE afi i DPPH - ABTS* OH a-Glucosidase a-Amylase
Sample Purity /% (ug/mL) (ug/mL) (ug/mL) (mg/mL) (mg/mL)

P Crude extract 30.81+0.36bB 7.5240.03bB 60.12+0.28bB 55.48 +0.89bB 2.16+0.05bB 0.55+40.010bB
AL Puried extract 69.86 +0.35aA 5.5440.03cC 46.96 +0.64cC 31.3040.32cC 1.4940.02cC 0.7940.020aA
Ve - 8.62+0.2aA 67.96 +0.65aA 2 547.39+107.483A - -
R[4 Acarbose - - - - 21.1340.19aA 0.1440.003cC

[R5 B35 5 A [F K B AVING B3 ) 36 78 2 50 5. 25 (P < 0.01) AT 2% 57 . 2% (P < 0.05)

Data followed different capital and small letters within column indicate significant different at 0.01 and 0.05 levels, respectively.

T BRI (ECso) SR 2 K T-4lifL T (P <0.01), 4lifk
BT JG I 22 B0 1% 3 1 2 PR3 e i 0 30
EZmT Ve, WM A 20 EA RGPk RE
Baitb 5 e i —2HaE.

[FII, SEA S IR Fr 22 B A o9 260 0 S
PERR 853 T AL AT (P<0.01), ol A 2 B sl vk
FE(ICso) & T-4lALHT, 1 FHAlAL JE X o~ %1 B
BINHE R R E S, A5 1 2Bt
NG -8 A0 TR 0 SO0 A i e A S B (S T4k T, 159
NKA-9 B g 44t J5 7T B 2% 1 fB 40 WA I a-UE #
Bl A BRI E FH 0 A AT S i B 22 By x
o=748] 2] W T () 4 1) 9 v T BT R B 1Cs0 (N 43
A BT YRR ) 10,229 411 7.05%, FHHBGRAT a-
A PEEF RIS M, B4k BT S R 2 By
B =Y A7 T ) 40 5 M BB (KT Bl R0, 1Cs0 930
B R BORE Y 3.93 A 5.64 i, EHAM F Z Wyt
B =Y A7 TG ) U0 A M 55

24 R ZMARKE SR

Kl 6 i Z Eyali ikl 5 1) HPLC (k] 4f
LR JE B B 2 B E 350 nm Ak ) TRFH i B B2,
R R — 3, (A (S S 1l am, W AR
BK o R — bRt S U], R DL 9 i
R Z W TR A, I8 I 5 AR i R A Ve £ B ]
XTEG, WG 02 7 R R 4 R 2 B AR gy,
IR . Stk AT REAER . aitkin
Ja B 2 R Bt LA IR N 2, I i
. SRR T (& 3).

# 3 FERM R Z BRI X A (mglg)

Table 3 Composition and contents of phenols in Myrciaria cauliflora leaves
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Fig. 6 HPLC of polyphenol standard and extract from Myrciaria cauliflora leaves. A: Crude extract; B: Purified extract; C: Standard. 1: Neochlorogenic acid;

2: Caffeic acid; 3: 4-Hydroxycinnamic acid; 4: 4-Hydroxy-3-methoxycinnamic acid; 5: Isochlorogenic acid A; 6: Myricitrin; 7: Hyperoside; 8: Rutin; 9: Ellagic

acid.
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