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Abstract

The extracting technology and antioxidant activities of lotus leaf were studied. The results showed
that the optimal parameters of the extracting technology were the extracting time was 50 min, the
extracting temperature was 80°C , the concentration of ethanol was 60% and the ratio of sample to
extracting solution was 1:20. The ethyl acetate fraction possessed the strongest antioxidant activities ( P <
0.00lor P <0.01), i. e., the reducing power, FRAP value and DPPH radicals scavenging capacity
among the four increasing polar fractions (hexane, ethyl acetate, butanol and aqueous fractions) through
the bio-assay guided method. The OD593 values and DPPH radicals scavenging capacities of this fraction
were better than those of the positive controls of BHT and GBE (P <0.05) through the experiments of
verification.
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Tab.1 Univariate experiments for extracting antioxidants from the lotus leaf

P & eV S

FEHA M

LR K % 0.20 .40 .60 .80 .100

1:10 BHE X .60°C 100 t/min 7K 7547 3% $2 5L 3 %K (60 .30 .30 min)

1:10 Bt 60% £ 15 .60°C 100 r/min /K IR ¥ 2 HL 1 ~4 ¥k (60,30 .30 Al

FRIGK L 1234

30 min)

FRIU ]/ min 20 30,40 .50 ,60
P/ C

it

20,30 .40 .50 .,60.70 .80 .90

1:5.1:10,1:15.1:20,1:30.1:50

1:10 B .60% Z P .60°C 100 r/min 7K 754k % 2 5L 3 1k
1:10 B . .60% ZFE 100 r/min 7K 4R % 325X 3 ¥k (60,30 .30 min)

60 °C .60% Z, 1 100 r/min /KA £ 3% #£H 3 ¥ (60 .30 .30 min)

(Ly(3")) IE22 B8, H P R K P 3% 2 fis, ik 56
HAE 3 W, LUBT AT YR B 52 R 48 AR o
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Tab.2 Design method of orthogonal experiments for

extracting antioxidants from the lotus leaf

i3S
A BB A REGRE B ZEMAR
) B L C )
/min /C ¥ D/ %
1 40 60 1:10 40
2 50 70 1:15 60
3 60 80 1:20 80

1.3.3  far R4 9 B 8 A0 0 1

FREX 63. 66 g fiif My, R 1F 2 120 5 1 2 1) 42
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Xt B 43 AT FRAP 340 % fL ik J1 F1 DPPH [ i
FEVEBRBE 1 D 2 o SR R SR [9 ] J7 9k D A AR

FRAP Hit 8 AL B8 Jy o R I SCHR [ 10 ] 07 3 DU 22 #
DPPH [ (53 R fig
1.3.4  EYiE HaE B

SR FH SCHR [ 11 ] J7 3, BRI — 5 St A I By oK A
i, R FHIE 2SI 50 3R A5 1 A AR 4R B T 2048 e 3 1k, 48
WO A - Tl 4 283 > W ok B2 I i A — 7 PR AR 25188
JK e 7 A B A A R T A ) SR A 1 R 3
KW IECBE LR CBEFIE T BRI AL B, B Ja K %8
WFRA ST o 4 A TRVRE i o3 5 T e e 4 L L8
PRIE R TR IEC bE . SR Mg VIE T BEFIK 2
WL 23 T8 F% T 49 B ) B 0 o R B 100 g/ mL 1)
Bt a3 3 2E AT IR JR ) FRAP 3k it 464k BE J) Fi
DPPH [t 5L3% B 68 77 19 0 2 , DAIB B3 fof i e 40 fk
T P A B 1 R VR R ) 2 ) o S At

T T fE RN G A A AR T A A A B AR A T
P B 0 o R X K e 2 43 1 R B TR R 2 T
HEAT T o SR SCHR [ 12 ] J7 36 00 5 A i 834 D
J7 o RFASCHRL 13 ] 77 30 7 A it S S T S 22 1
Ho
1.3.5 2R L Ee WA 5 i SA AL RE J1 90 28 43 B

SR TR P S R AR AR 1 i I £ R £ TR AR AL Sy
(T LA B8 0 2647 36 90E A0 43 A, SR FH A [R) oG o vk
) GBE .BHT i 4= 2 C 1E Jy BH V% BR, 43 0 i A7
FRAP E 3T A AL BE /1 #1 DPPH [ i 2L 3% B GE 77 A9



57 3

TLARAE S5 fof M35 PR AR I T 25 P S A8 PR T 143

i, PLE— 20 B4 i i 0 AL fiE
2 HRESMN

2.1 BEERKRK

M BEARFAECH 0.20% 40% 60% 80% FI
100% 470 4 Ak 1 1 ) Jot 3 A5 558 43 3l Oy 205. 92
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Tab.3 Orthogonal experiments for extracting

antioxidants from the lotus leaf

- BRI T
BEC, s ¢ p mmmwss
{d /pmol-g ™!
1 1 1 1 I 285.60 £26.91
2 I 2 2 2 336.60 +32.31
3 1 3 3 3 367.80+19.46
4 2 1 2 3 369.60 25.45
5 2 2 3 I 375.20 £21.21
6 2 3 1 2 388.50+16.97
7 3 1 3 2 332,40 £44.12
8 3 2 1 3 318.00 £59.39
9 3 3 2 I 302.40 +35. 64
ky 330.00 329.20 330.70 321.10
k,  377.77 343.27 336.20 352.50
ky  317.60 352.90 358.47 351.80
PIESECRYY A.D.C.B
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Tab.4 Antioxidant activities of the crude extracts from the lotus leaf

o e EiEenia i
/g mL ™! Tk 7 R Ay GBE BHT #EZ C KA
50 0.375 £0. 022" 0. 132 £0. 004 0.257 0. 008 0.801 =0. 032"
FRAP g4 R Ak
100 0.715 £0.012" 0.289 +0.041¢ 0. 434 +0.020° 1.621 +0.019° P <0.001
e 77 (0D593)
150 1.059 £0.013" 0.423 £0.007¢ 0.502 0. 022° 2.122 £0.027°
50 69.294 +1.830" 26.235 +0. 832" 65.765 +1.165° 84.353 +0. 166"
DPPH A 3
100 72.353 +0. 166" 56.353 0. 166° 68.353 +0.499° 94.706 +1.165° P <0.05
W %
150 75.765 0" 70. 588 +0. 666" 66.353 0. 666 95.294 +0. 333"

P BT S ) 7 0 4 R h 2 171 S 9 5

AL 5 BH XTI GBE (YR A HLEE Y ) Al BHT (43
Hral) # B AT DL & B, Ao R 3R 0 O Y A B 1 L
SEALBE T IS — 2D 4R v LAl B LT AT A
BEEYEER CAHESE,
2.4 TMMHHEAENFEEERER

A3 9 % BB L Jy L FRAP ¥ 4 4 1k fE 1
DPPH [ Hi L3 Bk 8 1 1 7 f 46 45, R FIZE 9 T
P38 B0 X fof B AL RE ) AR B AE R AN SR 5 BT
TR BHIZFE T UL, A8 faf B M AR YRS KB 4 S AN T
FEHAH Sy b, $9 LLFS W ) 2R 2R R A 43 3

R, PR B IE T EEAS AL 0 2 4 AN TR AR Al
SRR RE 1 I F /N 14 4R 51 I 5 42 4 ), U
YN R OB A B 7y IR T WA U 7y IE S ke 2R
W 7y KAy (P <0.001 5 P <0.01) . i1k
16 B A FE 45 R 3 W, o i BT 4010 305 1 i i 1) ) o
FEAFTET LR L BRA B 7y, 32 B oy 55 W 1 ) /)
DT APE AT A . SCRRI 18 ~ 19 ] R 26U
(19 A 0 105 1 S Bk X 5 A AE 1R 2 9 T 5 R B, X
PP L 00 47 4R A 1 P i i ) ) B A A T S R
LR CTRA ALY o
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Tab.5 Antioxidant results of the lotus leaf based on bio-assay guided method

. > *;ﬁtlﬁ’j e
B I b : : : BE AT
IF € kA 2L E IE T BEA K H
0D700 0.110 £0.005° 0.318 £0. 004" 0.18 £0. 004" 0.037 £0. 0031 P <0.001
0D593 0.193 £0. 006° 0.571 £0.013* 0.288 +0.003" 0.057 £0.018¢ P <0.01
DPPH [ i 75 BRER/ % 39.161 £0° 69.755 £0. 742 46.853 +2.472° 18.007 +0.247¢ P <0.01

i 75 17 AR ) - % 46 B 22 0 7 7 35 2 5

SR AL 2 I A SR AR ) R PR A TS
PR SR L T HE— 5 TR AL T
(4400 T3 Bt %o AN () R 1 2 A 4 1 e B T R L 22
My & mE AT 7O, AR SR 6 R, xR
D, A TR R P 2 L A Ao T D A 22 T o A TR 3R
K Z, B TR CBE B 7 1) & & s
((894.45 +41.75) mg/g F1(320.74 £3.67) mg/g) .,
S E T B R BN/ HEB T Sk £ TR . T 2 LA
oy IECREFE R 4 OE T BEZFE AL 2 K FE AL 4y,
116k 22 W 2 2 AR B /N I HEBII T S TR 20 TR 26 X
4y OE T EERE A 43 1E © e 2 BUZH 43 /K AR B4
g7, Ja A HESN Ny 5 SCHERT 1L ]I A A 4 DA R

PEACIUAL 3 14 8 2 W & B ST — F

x6 THARBRUEERASZEM ESHEE
Tab.6 Total flavonoid and polyphenol contents of different

polar subfractions from the lotus leaf mg/g
4453 ST R £ i JE AT
IE O pE A A 43 623.24 £ 14. 15" 163.75 2. 58"
LR CBRAE WA Sy 894. 45 +41.75* 320.74 3. 67°
IE T EEAE A 4 435.36 £8.95° 317.88 +1.50°
IKFE AL 5y 62.03 +3. 19" 140. 31 +2. 04°

R AFEI AR TR R R AR FEEZER (P <
0.001) ,



57 3

TLARAE S5 fof M35 PR AR I T 25 P S A8 PR T 145
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HRAE 2. 4 5 (1350 45 545 0 Bt 48 A0 1 1 e
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TH& KM GBE 4i4= %K C A1 BHT 2 FH M X IR, R
JH FRAP 504K RE J1 A DPPH [ (i V6 BR 3 X0 %
5 BB AGTE PR EAT T AE N Y 5 E , H i g 2
Mk 7 R, HiZFE A, far b LR £ e A BUAL 4y
J R BE A 50 g/ mL 1 100 pg/mL KE ¥ ) OD593
43514 0.290 +0. 021 F10. 600 £0. 011, L4 Hb 4 4=
% C /Yy OD593 K (P <0.05) fHA & M5 T 55 4b
PiASBHPE TR BHT F1 GBE (P <0.05), 4itE % C
HATRRA FRAP 40 A ALRE Ty, SCBR [ 11 ] 7EAF 58
T bl 0P B AL R PE I % 0 W 28R 20 2K B4 4y
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o P T 6F 57 35 4 8 B2 40 1 i B R P R AR 2 T A
A BIE

H11Z 415> DPPH [ Hy L3 B B 7 (9 0 45 5L w]
L AE B 50 we/mL i fif i £ R & 2K R
HOrmERRFE ((71.693 0. 175) % ) i@, 2 &
THetE R C((64.524 £3.671)% ), {H TG % 1k 22
5(P>0.05), B & F 55 Sh 9 A B X B8 BHT A1
GBE(P <0.05), M F & EF % 100 pg/mL
W, 2 B & B A% B4l o 1 7 B R ((72.188 =
0.874) % ) RAF Y= R C((77.874 £0.524) % )
flR(P <0.05) ,{HAR 4K W % = T BHT #1 GBE (P <
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Tab.7 Antioxidant verification of ethyl acetate fraction of the lotus leaf

Pigie7i3; 4 N ‘ FE &b
B oA AT
pg-mL BHT R R GBE fi % C
50 0.222 +0.015° 0.290 +0. 021" 0.075 £0.022¢ 0. 405 £0.001*
0D593
100 0.434 +£0.005° 0.600 £0.011°" 0.172 +0.011¢ 0.754 +0. 006°
50 44.994 +4.160" 71.693 +0. 175* 1. 607 +0.350° 64.524 +3. 671
DPPH [ i 235 bR R/ %
100 61.434 £0.699°¢ 72.188 0. 874" 31.644 +3.671° 77.874 +0. 524"

e < AR R ) 7 B 3% AT B HE 22 52 (P <0..05)
3 &g

(1) ar BT AL I0 PR o B die AR SR T 42
IBCIR ] SO min 42 HOHL BE 80°C | £ A A FR 73 % 60%
FBHR L 1:20,

(2) 38 40 A5 R JZ A 3R AT 04 o HRLER By fk s iy
EL A4 X B8 BHT 1 GBE HLA5 55 (M L A fL BE 7 o

(3) 3 b X i - BT 48 A0 BB 7 9 9% 1 08 BR A B
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