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Extraction and antioxidant activity of total flavonoids and total phenols

from vegetable jute leaves

HOU Wenhuan, LIAO Xiaofang, TANG Xingfu, ZHAO Yanhong

(Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China)

Abstract: To investigate the optimal ethanol volume fraction for extraction of total flavonoids and total phenols from veg-
etable jute leaves and evaluate their antioxidant activity, leaves of Guimacai No. 1 and Guimacai No. 2 were used as ex-
perimental materials. The effects of different ethanol volume fractions on the extraction yields of total flavonoids and total
phenols were compared to determine the optimal extraction conditions. The antioxidant activities of the extracts were as-
sessed by hydroxyl radical scavenging rate, DPPH radical scavenging rate, and ferrous ion chelating rate. The results
showed that the optimal ethanol volume fraction for the extraction of total flavonoids and total phenols from vegetable
jute leaves were 70% and 50%, respectively. The antioxidant capacity of total flavonoids and total phenols extracts from
two vegetable jute cultivars enhanced with the increase of extract concentration. The half-maximal inhibitory concentra-
tions (ICsy) of total flavonoid extracts from Guimaicai 1 and Guimaicai 2 for scavenging hydroxyl radical were 0.738 and
0.708 mg-mL", and those of total phenol were 0.463 and 0.419 mg-mL"', respectively. For scavenging DPPH radical the
ICs, value of total flavonoids extracts from Guimacai No. 1 and Guimacai No. 2 were 1.151 and 1.153 mg-mL", and those
of total phenol extracts were 0.662 and 0.639 mg-mL"', respectively. The ICs, value of total flavonoids extracts from Gui-
macai No. 1 and Guimacai No. 2 for chelating ferrous ions were 0.307 and 0.306 mg - mL", and those of total phenol
extracts were 0.150 and 0.171 mg - mL", respectively. In conclusion, the optimal ethanol volume fractions for extracting
total flavonoids and total phenols from vegetable jute leaves are 70% and 50%, respectively. Both total flavonoids and
total phenols from edible jute leaves exhibit considerable antioxidant activity.
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AT 1.0 mg- mL" EERRSE 1 5 FIERRSE 2 5 508
FILET A S V8 W DA B M BB 42 28 C 1. 17
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e R C RN TEX IR . % DPPH H H3E & 4%
2R HAN R FE (ICs)
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FEEUZ Extraction yield//%
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LR HL

Ethanol volume fractions/%

T ARG TR RIS R — M SRS R JE BRI A7 A R 35 22 57 (P<
0.05).

Note: Different small letters indicate significant difference among
different treatments of the same substance (P<0.05).

1 ZEIRFR S B S A AR AT 2 SR ER AN 2 B
REVER ST

Fig. 1 Effects of ethanol volume fractions on the

extraction yield of total flavonoids and total phenols from
vegetable jute leaves
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P 25 7 B A 0 S50 B A B TR 1 I i 3 5 . 7E A R 1
WRETR 5 2 AN 38 FH 2 RR b ol 1 2 42 A Rt
BREAHENERRBRMMTHEERC. ER
HIKE 1.0 mg-mL" B, FERRSE 1 5 FIEERRR 2 5
- B AR AU S A R C iR 1 R T R R
WUN 57.2%-56.0%F1 93.2%. 1Csy ST H-FI i 75
TR 50% H B SE AT VR L, JLAE BRI , ARERAE
TERR B H LI BE 7 R, PrE L RE TR . 2 3R
FH B R it B e B R B ) S 4E A 3 C B Bk
H 2 1) ICs fk X R 44 FR € (0.030 mg - mL") <
FE R 32 2 5 (0708 mg - mL D) <HE K 1 5
(0.738 mg-mL™"),

& 2 A%, 76 0.1~1.0 mg - mL" 76 [ P4 kR R 3
15 ERRSE 2 S B IiE R A |
RE DA b 3 R B T 38 I 3 58 . EAH R R
52 NS R AR A SR B e 5 e
THBR R IR T 445K C, H Ry IR B [ 12
H RS /130 T B 3. 53R 1.0 mg- mL”

—e—FEMRE 1 5 S35 Total flavonoids of Guimacai No. 1
—e—FEBRE 2 5 AL 35 i Total flavonoids of Guimacai No. 2
—B—FEME 1 5 A B Total phenols of Guimacai No. 1
—a— [ PREE 2 5 Wy Total phenols of Guimacai No. 2
—&—4:4: % C Vitamin C

—_
(=3
(=)

FRHE E HAEH R

Hydroxyl free radical scavenging rate/%

0 ! ! ! ! !
0.1 0.2 0.4 0.6 0.8 1.0
Jii /=K ¥ Mass concentration/(mg - mL™)
2 FAERM2ERMNRBEEEREREREE
Fig. 2 Capacity of hydroxy free radical scavenging by total

flavonoids and total phenols from vegetable jute leaves
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HEAERREE

5% FH B MR A B I A S By SR B % DPPH H £
FETERRAE T 3 fis . EIREE 0.1~1.0 mg-mL"
YO P 2 /N SR FH 2R BR i b e B L T A ERL A
DPPH [ H 5 1375 ik 26 35 [ < B2 19 384 o v 7 =, 4
A7 C XF DPPH H HH JE 1375 B 26 Bl I B2 1 38 5
JeTh e AR tA . FEAHEIRE T, 44K C
Xf DPPH H FH 275 b % 46 28 & T2 FH SRR 11
T 0L T R EUAD 5 2 /1 S P 8RR ot P e Py B2 X
Yyxt DPPH H 538 FR B8 /73 0 T S8 i . 7RIk
FEN 1.0 mg-mL" B, A RRSE 15 i S s F S HL)
FERRSE 2 5 S B SR ) VEERRSE 1 5 i S iR
U ERRCE 2 5 i s By S B 4E 4 2 C X DPPH
E I FE 5 B R AR ICN 46.2%-45.7%-59.4%.62.3%
H192.4% 0 2 A>3 FH B BR ity o - A5 R 2 B4 B 4
A2 C &R DPPH H HZE 1 1C I A 4EA &R C
(0.107 mg-mLD<HEFESE 1 5 (1.151 mg-mL D<K

——EMRE 1 5 L3 Total flavonoids of Guimacai No. 1
—e—H: k3K 2 5 B3 il Total flavonoids of Guimacai No. 2
—8— k32 1 5 2 Total phenols of Guimacai No. 1
—h— 1R 3E 2 5 B Total phenols of Guimacai No. 2
—®—4t/}: % C Vitamin C

100 r
90 |
80 r
70 |
60 |
50
40 r
30 |

DPPH [ HH & %
DPPH free radicals scaveging rate/%

0.1 0.2 0.4 0.6 0.8 1.0
JU K E Mass concentration/(mg - mL™)
3 AR 2 REFSEBENIX DPPH
B EH)ERREE
Fig. 3 Capacity of DPPH free radical scavenging by total
flavonoids and total phenols from vegetable jute leaves

325 (1153 mg-mL ™. 2 AN B R AR -
TR I 4 3 C i DPPH H H %E [ 1Cs 1K
WYL %R C0.107 mg-mL D) <MK 2 5
(0.639 mg-mLDO<H#EFEE 1 5(0.662 mg-mL"). H
U AT R0 RE BRSE 1 5 i R B A P2 HUIE R DPPH H
FH 3 () RE 70 TAE KSR 2 5, T AR R SE 2 5
My 42 B35 B DPPH H HH 5 1Y) B8 77 B = T iR
15,
24 FRERM2EREMIEB RIS TESET
HEEBED

S FH B IR P B T R T R U N Tk B T
G RE TN B 4 BT o % FH 28 BRI 1D 2 28 A0
STy $E B X6F 0k 8 1 1) e B LR RE R A R ) B A
AE 1, FE IR E 0.1~1.0 mg-mL' JEFE Y 2 N2
B PR b b SR AL B SR RS T B AR
PR SR FE g b A=y AEMREE 1.0 mg-mL!
I, FERRSE 1 5 S s 4R EUY) B RS 2 5 5 S
PRI EERRE 1 5 B Wm i R 2 5 A
SE B0 R B B A ZR A N 75.3%74.3%
72.8%F1 76.0%. FHE EDTA WEAE 0.1~1.0 mg-mL"
WHANRIHBESNEAR ), BEREYET
92.0%, H. EDTA X WELES 1 [ B A IR % m T 2
AN FH 2R BR ot o e B A B SR R . 2 SR
BB S PR I L SR BRI & EDTA 26 WAk 11
ICs & ¥% 9 EDTA (0.001 mg - mL D)<k 2 5

—se—ERSE 1 5 225 Total flavonoids of Guimacai No. 1
—e— 3K 2 5 B3 Total flavonoids of Guimacai No. 2
—a—FEMRSE 1 5 K Total phenols of Guimacai No. 1
—a—FERSE 2 5 5. Total phenols of Guimacai No. 2
—8—EDTA

100 r - - = - =
80 r
60 |

40

TR B Tl %

Ferrous ions chelating rate/%

20

0 | | | | | |
0.1 0.2 0.4 0.6 0.8 1.0

JA# K Mass concentration/(mg-mL™)
4 SERERM D RER S BRI I8
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Fig. 4 Ability of ferrous ion chelating by total flavonoids
and total phenols from vegetable jute leaves
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S FH 8RR b R e S Y R B S EDTA 2 & kS
T ICs M ¥~ EDTA (0.001 mg - mL™) <A B 1
5(0.150 mg mL D<FERE 2 5(0.171 mg-mL")
U AT R0, BE R SR 2 5 8 3 i B U Bk T
WA RE I TRERSE 15, AR 1554
Ty 2 B 400 %oF 0k 25 1 1) B R 0 W v T R R SR
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FH 35 JOR I P9 55 3 AR oy 2 U 56t 2 05 1 el SRR
DPPH H M2 B A — & MiERIER , 6 ks 7 B
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