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Process Optimization and in vitro Hypoglycemic Effect of Polyphenols Extracted from Jaboticaba Leaves
LIN Bao-mei, QIU Shan-lian* , ZHENG Kai-bin, ZHANG Shuai, HONG Jia-min, ZHANG Shao-ping
(Institute of Subtropical Agriculture, Fujian Academy of Agricultural Sciences, Zhangzhou, Fujian 363005, China)
Abstract: [Objective] To optimize the polyphenol extraction from leaves of jaboticaba and determine the o-glucosidase
inhibition by the extract. [Method] The ethanol extraction with ultrasound application was optimized by an orthogonal
experiment. Effects of the power and time of ultrasonic application as well as the ethanol volume fraction, material-solvent
ratio, and processing temperature on the total polyphenols extracted from the leaves were analyzed. The inhibition on o~
glucosidase activity by the extract was determined in vitro by an enzyme kinetic study and uv-vis absorption spectrometry.
[Result] The optimal extraction conditions included the use of 120 W ultrasonic wave for 10 min, 40% ethanol volume
fraction, 13 160 (g : ml) material-solvent ratio, and 40 C processing temperature to achieve a polyphenol extraction rate
of 33.84%. The oglucosidase activity was significantly inhibited by the extract with a low ICs, of 0. 0031 mg » mL ™!, as

1

compared to ICs, of 8.110 8 mg « mL.™' on acarbose. The kinetic study by the Lineweaver-Burk plot showed that the
polyphenol extract was an anti-competitive inhibitor of o-glucosidase. [Conclusion] The polyphenol extract from jaboticaba
leaves significantly inhibited a-glucosidase and could be explored for use as a hypoglycemic agent.

Key words: Jaboticaba; polyphenol; a-glucosidase; orthogonal test

0 7= AL R . DA OB . OB PR AN GRS O AR AL,
- FLFE T 0 BRI AN 1 25005 bR . 11 5088 bR e 76 4 R
[ e 2 LY WEPRIR & — 2R & KW R AN 4 W SRR 95 % A4, HORIT IR — B R R B

K BHI: 2018—12—25 ¥)fa; 2019—03—12 B Hs
EEB A AREtk (1988—), %, Wid, DRI 5, BHoEm . KB (E-mail: yogobm@ qq. com)
*JEIRVEH . IRWHE (1979—), L. W4, @I 6. TR . K= Pik2 (E-mail: slqiu79@163. com)
E&TH: WA H— &8 AR B it AR £ T (2018R1024-6) 5 4 @4 Rl BL 2 Be BHEL QW H  (PC2018-
9) s A AR BB AERA TR H  (YC2015-19) 5 4 844 AR ML Bh 2 e 5 4F QB I BA T H  (STIT2017-3-4) 5 @A
RApBL 24 BE L M TR = PRI H (AG2017-5)



588 R PR

%34 B

AT T . o 2 W T I 11 BB R 1 ¥ f 4
FRZ s o A A Y T A A4 R0 A S — AT AR A DR
WIRITIE BT 24, AnBT-R R . IRA% 91 o
FOKAS ) B2 (A B AL 2 5 LAY o ) 25 B
TR IR B B R A R RO . B,
WF A E R R BEETC 5 1Y oo B 250 M I A R
EPRIRIRIT 25 R BB Ty I 2z — . LT AT
FEHEREY MY 2 W e — 2 TE PERUIR Y o A 4 B Y
Mg R, (ARG MR E L, AR E R
YCPIRT o ] 2 A TR A 400 1 35 A A a4 O X
FEREFEZERT Y, W, R R M2 o H %
0 Tk A 1 R0 N AT SR TR S o A T
M R . 5% E R Myrciaria cauliflora X 48
WA B, Pk B IR Z MR & B I B
WA, —FENEYAIE, 458, FERNE
M, PUERE SR, XA, IREADOLEE, BrHRA
o, AR R AR T AR . R
RSO R 22, o RESE hLE
FORM R O S 2 W R . THRR B AR
RE RSP R B, Hb i B2 &S
oo~ A 2 MR Y A 705 M A AR R IR AR OGP A
WYy v L 22 Wy B A] B SRONE o 2 WE I ) 4
WS IR ARY X THEERM AL
My B BT 20 A B R o 2 250 0 8 410 7 4 D i
FHOCAL T T H A AR WA 1 . KPR ke i) 5C B )
Y RORGE FR MW R 28, AR SCRHATE S
it S P B S SRR U A G R T
X ERT R B2 WA R T A, JFE
LRGN 400 1) o 7 25 R T 8 5 P S 4 T O =X
N TR Z RS R I RS % .

I EER

I T 2018 4 6~12 H 75 4@ @44 4Ol B 2 B
AT A BIF 5 T A B AR S0 AT .
1.1 RIEHAR
L1.1 ##5&XA mERA: RARERE
T E WAL AE, tkm Ry W
EL7 . BEPLIEEH O MR IE A 15 a B fa B M A B9 UK
W O, TR AR TR, b 22 L I JBKOAS 3 A
ZIRER € SR FAN

PRUE S TR . BT R, 4438 o Dk
IR #5) 45 ME T (PNPG) . 4l >98%, H AR ntifk
B #k 2 4k 5 Folin-Ciocalteu 3 5] . 43 #7 4l
F [ Sigma 2~ Al o H % M EE: GO660-750UN,
[ Sigma A A s KB, WHIBREN . R .

AR BEIR A WEIRA . BRIREN: )
Mral, =258 R A BRA A .
1.1.2 E&MEEE  FLI007 W40 B it
L5S AL, Fg A 2 BT A 28 A BR A w5 il AR A
iIMARK., 2 [E 4 4 #aiK#Hl. UPW-20N #,
D ol FALER A R A F s 438 RF: BS110S
A, fE[E Sartorius £ HA; KiBH: HH - S21-8-S
AU, B R DR T g b 3 A PR R R AL
WBL2521H AU, i 1l 25 i 48 5 o8 17 T ok
1. KQ-300DE, EILTH#A A RAF; %%
B LML MIKRO-22R, f[H Hettich,
1.2 REFH=E
1.2.1 #Hosatz FREME LW T 2E
G TR B HLE #E 40 s (28 000 r » min ') Fid
40 Hf . FREUE B AT 1.2, 3 R R E K
TR L. 2.4 IEAS IR T R TIRE, SREUR R
B R EHE B OHLE L 15 min (6 000 r » min™ '),
WCETE W R,
1.2.2 B $m4eame REZEHESENEXR
FIREARE LS, HERIEE S, AR . DRET
B2 M AR . RS AR BOR B T BRBRE S 0. 2000 g,
FAiK 2 2 2 100 mL. I K B 15 5 i W B R
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(5) . FEEFE 120 W, B[ 10 min,

BHAE 12160 (g:ml), BRI 40%, %
FRIE (20, 30, 40, 50, 60°C) X} LML HUR
) 5 1)
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Table 1 Factors and levels of orthogonal experiment

LR B FHREL i B

;J:il Ethanol volume Material-solvent Temperature
fraction/ % ratio/ (g * mL) /C
1 20 1:120 20
2 40 1:160 30
3 60 13200 40
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A AE A 2 Jirapast Sichaem 22U 4 5 1 3
MAEE S, BT SRA 0.05 mmol « L' pH
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Table 2 Orthogonal design, results and range analysis

n —— BRI R
Total polyphenol

Numbers — A/05 B/(g:mL)  C/C D %

1 1(20)  1(1:1200  1(20) 1 30. 13

2 1 2(1:160)  2(30) 2 31.91

3 1 3(1:200)  3(40) 3 31.59

4 2(40) 1 2 3 32. 67

5 2 2 3 1 34.52

6 2 3 1 2 34. 06

7 3(60) 1 3 2 32.22

8 3 2 1 3 33. 14

9 3 3 2 1 33.20

k1 93.63 95.02 97. 33 97. 85

k2 101. 25 99. 57 97.78 98.19

k3 98. 56 98. 85 98. 33 97. 40

R 7.62 4.55 1.00 0.79

L RPHEE AR CERBECB R L. C . D A2s]. &3,

Note: A. Ethanol volume fraction,B. Material-solvent ratio, C. Temperature,D.

Vacant column, The same as table 3.
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Table 3 Analysis of variance on results of orthogonal
experiment
wkm PETHR g gy DERE g
Variations square Freedom F value value P value
A 9. 956 2 94. 819 19. 000 <0. 05
B 3.988 2 37. 981 19. 000 <0. 05
C 0.167 2 1.590 19. 000 >0.05
D 0.105 2 1.000 19. 000 >0.05
%7 Errors 0.105 2
MK 2 AT, 9 IR, R A

2.4

Z B Rm I A8 AB, G Dy, B C
BB 40%, BLWEE 1 ¢ 160 (g @ mL), &
40C, MZERIREE N 34.52% , @i Mk 22 0 i 19
N7 E R R B 2 W R BUR R IR AL A o A,
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Fig. 6 Effects of polyphenol extract (A) and acarbose (B)

on a-glucosidase

EERMASESEHERYX « AEET N
HIERAEE

AAS (] il e 56 55 Tl 42 B IO 3o 3R R AT R PR L
W B AL A 2 I B O R R A O, ]

HEJLAARB EL . WA 7 Fros, FiE MK ER



592 R PR

%34 B

Bahn . EEAR SN HORIG R, TR AR . A
ST B R R R R R AR PE R (0.979 1<KR?
<0.993 9), HFA BIEJ BT L a5, Al il
B WA R 2 By R WO X o 1 2 B T G Y 4
1 2 AU & a0 il 2 A,

COS0R m 0 mg-mL’!
#0.003 mg-mL"! -
0.060 L 4 0.006 mg+ mL"!
g
g
. 0.040
<
S
>
0.020
02 02 04 06 08
-0.020 -

o-H ARG o-glucosidase/(U s mL-1)

E7 EERMAESBRIMN o 5% ¥ H BN E
GRS
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200
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Fig. 8 Lineweaver-Burk plot on inhibition of polyphenol

extract on a-glucosidase
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Table 4 Lineweaver-Burk plot equation for inhibition of polyphenol extract on a-glucosidase

WH 5 vk 2R Pk 0] )9 J5 F Linear regression equation Vi) K,/
T Mass concentration R? R -
Items /(mg *+ mL—1) A% Slope G Intercept (OD+ min~!) (mmol« L™1)
if B84 Contrast 0 5.7203 8.0232 0.9976 0.1246 0.7130
WEREZH 0.003 5. 8844 22. 6842 0.9974 0. 0441 0. 2594
Total polyphenol
0. 006 5. 8105 61.6144 0.9976 0.0162 0.0943
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AT R A B B . SR B BRI 4 & 8007
e RV T AR IR SRR BRI L A
i B0 3 ORI A 2 R ORI . 22
WAL YR N AR A . SR A A
J A B 2 B 1 e ORI A LB
S P A0 I BEAE e A AT O SR U . 4
REY . CREIRER I RO A8 A S 25 R R A 2 Y
Wi, AR 2 SRR B Bl 4004, 42
Y 700 5 A — PR AR 2K AT R T 2 BT 7 1 3 4

Y. SRERBOEFIN . KEE, B2 Michelia
alba, E3E B M Smallanthus sonchi folius 5 %
M Ericaceae Vaccinium. spp 25 2 Wy 2546 & ¥ 2 BL
SR FH B B B0 0 Sl M B3 B 3096 ~T0 00 1) L K
VW, HSHAT B AR BRI ZERL R L B R
WE R, Bl B IR R R B . S 2 A
o, S RIBCRETE R, GRS . B2
PRI ST R B, X Rl BB R O S BCEA SR A A B 0
AR 20 N AP 2R W B R 25 A A T B 2R
Hy R ) S B P TR ARSI N S ORUH = R fE
o THRIBUA R S R, MY IR EE, FEIRR
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HREWRF: EZRETAEESHRRILENA LIRS 4R E R 593

N XS Bl A AR T e I Sauropus
rostratus Miq. . AR Psidium guajava Linn.
SR Z B SR IRt S R 2 Y R IR
R TR R ETHERIRES. JFH A2 H
S5 e 2 IR i % IV A i BT BT A, O 30C,
HHEN B R A 2 W R 2E . A E RN
B T, 5B 8 B Ocimum sanctum . &
v #5 Bt Ficus benghalensis & R
Syzigium cumini S5AHY) 2 W4 WO AL 35 7E 48
MRIRLEE R AT SR I . oy SR 0 B ) 9 28 Ak X 5
RO S 2 R IBGE BN . RS R 2R
W s R B2 & ] ik 33.84%, WA
SR I T R AR iR SR U 32 R M R B2 &
273.70 mg * g '@ 23.63%17,

o ] 2 R TR U0 8 0 R RO L ARAR B T
ST A0 L T A B Y o T R, A 22
Y 36 P RURE 5022 B8 o0 % 7 AR R A B R . BGER
J v MUK o AR SCE 2ok I E A A T 2005 Y SR
W B 2 M 3 B X o 4 W T Y 4 A R K
R ALIPAN AR SN BEMETG PE . S5 R, R
MR S22 W 2 ) o AR T R A A R 1
G I 1U B o 8 2 0 BT 2 5% R TR
MR 0.016 mg., T4 3E 09 R TR BRI $2 07 5,
Hil TU B o f %9 WE B B & 5 F R TR
0.040 mg"™ . PLWI5 R i 808 A0 1L, SR A
)5 B 24 R 5 52 2R i SR )N o % b
A B A B SR L R S Bl ) e i R
FaE R S 2 WX o ) 4G W S R S
SEAPEMR . RO 5 R M S 2 W R ) T -
YR GMEE G, MASHEELSE. X8RS0
W Bz Z2 Wy S ) i 24 ) P-2 M T LR Z AT o
0 25 0 R O K — BT B
SRR R I B D X IR R o 2 T
Ao T D7 O HESE e e, BB SR A
Z W PRI R o) % WE A4 AR AL B RSB
WS PR OREAN A] . 2EEHED 5 OR A 2 4R
YW b REWS ¥ o A W Y T O 1 00 A 4 6 R
Or LR — B R A AR — 25 TR 2D MGG

EREAT A
AWFFELL YD ah R g SR OO OB, ad

i LR MNIE S, SR O 7 A B 5 S AR I
FHEE & I LR BGE £ R A B2 W, RH R
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