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Optimization of ultrasonic-assisted extraction of total flavonoids from

leaves of phyllanthus emblica and its antioxidant capacity
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Abstract; Optimization ultrasonic-assisted extraction of total fla-
vonoid from leaves of phyllanthus emblica was investigated and
its antioxidant capacity was determined. Through single factor
experiment and orthogonal experiment, the optimization of ultra-
sonic-assisted extraction of total flavonoids was determined as fol-
lows, including the ratio of material to liquid 1 : 25 (g/mL),
ethanol concentration 60%, ultrasonic power 70 W, and
extraction at 60 “C for 20 min. Under the control of these condi-
tions, the extraction rate of the total flavonoids from leaves of P.
emblica was as high as 14.57%. Moreover, the total flavonoids
from leaves of P. emblica were found good scavenging effect.

With the use of 0.5 mg/mL total flavonoid, the clearance rate of
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+ OH was found to be 82.72%, and that of NaNO, was 66.14 %.
When 0.08 mg/mL total flavonoid was used, the clearance rate of
DPPH + was determined to be 97.40%.

Keywords: phyllanthus emblica; total flavonoids; ultrasonic ex-

traction; antioxidant activity
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Figure 1  Effect of material and liquid ratio on the yield

of total flavonoids from  phyllanthus

emblica’s leaves
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Figure 2 Effect of ethanol volume fraction on the yield

of total flavonoids from  phyllanthus

emblica’s leaves
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Figure 3 Effect of ultrasonic power on the yield of total

flavonoids from phyllanthus emblica’s leaves
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Figure 4  Effect of extract temperature on the yield of
total flavonoids from phyllanthus
emblica’s leaves
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Figure 5  Effect of extract time on the yield of total fla-

vonoids from phyllanthus emblica’s leaves
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Table 1  Orthogonal experimental factors level table
KT ABHR H B 2 Cmy DR
(g/mL) W/ % /W ] /min
1 1:20 40 50 10
2 1:25 50 60 20
3 1:30 60 70 30
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Table 2 Results of orthogonal experiment on extraction of

total flavonoids from phyllanthus emblica’s leav-

es
5= A B C D HEEE/ %
1 1 1 1 1 12.821
2 1 2 2 2 13.913
3 1 3 3 3 14.095
4 2 1 2 3 13.595
5 2 2 3 1 13.731
6 2 3 1 2 14.368
7 3 1 3 2 13.185
8 3 2 1 3 13.458
9 3 3 2 1 13.048
b 13.610 13.200 13.549 13200
ko 13.898  13.701 13.519  13.822
k3 13.230  13.837  13.670  13.716
R 0.668 0.637 0.151 0.622

B 38 2 A, 4% PRV 2N A H I B TR A5 2% 104 5
K/MEIR Ny e BE = R L = 3 3 [R] = i 75 2 6
S ORI B T NN (-7 9 i =9 N [ DG % S = Al s
B A5 2R 2 S, T A SR E B E e, R
EXREE R, A 7T AW EERITZN
A, ByCsDy BB G 10 25 (g/mL) Z Mk EE 60% .
PR 70 W ARHU E] 20 min ARBUGRE 60 °C. ik
BT LTI (0 =3), A H 7l B FH A RN
14.565% ,RSD fH >N 0.476 % , 15t B 3 1 1F 32 3 36 45 3] 1
AR L 2R e T 5

x3 EXRBERHFENH
Table 3 Variance analysis of orthogonal test
KW FHM O BHE B F {8 B F KT

A 0.656 2 0.327 30.704 * %
B 0.657 2 0.328 30.772 * %

C 0.021 2 0.011 1.000
0.647 2 0.323 30.309 * %

CowA 1es1 s

T Fo05(2,8)=4.46,F 001 (2,8)=8.62; » /) %MW i 2% (P<T
0.05) , * * FIR W B F (P<C0.01),

2.3 FEHFHZHEWAR AN
2.3.1 X« OH Wi kReE S mE 6 AT, Y4 H 7t
S HEER M R 0.5 me/mL W, 1 RT3k 82.72% , JLHT
B VeIl bR R 99.14 %, Ud B A B 7 8 5 R 78 58 R0k
B LA AR5 B - OH [ 6E
2.3.2 XIDPPH - (V5 BREE T W EI7A] A0, 24 5K
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Figure 7 The DPPH + scavenging ability of of total fla-

vonoids in the leaves of phyllanthus emblica

JE2 0.08 mg/mL B}, 4 F 0t S A AL Ve X] DPPH -
R 97.40%,97.58 % , Ui A 4% H T - 5 B R A
A AR5 i B DPPH -« 1118

2.3.3 X NaNO, IEBRAES) & 8 W] 1, 2 #F i ik BE
0.5 mg/mL B, 4% H 2 R B2 IBOBOR Ve X S TR 4
BV R R 43 IR 66.14 % ,94.65 % , Ui B 4y B F it # R A

100
80 | o
0l

60
50 |
40 +
30

20 1 1 1 1 1
0.1 0.2 0.3 0. .

NaNO,iif B %
NaNO, scavenging ability/%

—a— R H TS

—— V¢

Mass concentration/(mg *+ mL™)

B8 #HTrt Bkt E s keifkit
Figure 8  The NaNO, scavenging ability of of total fla-

vonoids in the leaves of phyllanthus emblica

i

HWESE  AEFHREMNBERRERRIZAURERSLENHAR

¥

A A 1T B A R A Y B T BN B ER IR T Ve
3 H5ik

RE T AEMMREERRLTZ N R
1:25 (g/mL)  LBEHFE 60 % G T3 70 W H AT [f]
20 min IR 60 °C . i 4R IR R R 14.57% . &
HFn A& E % « OH.DPPH - L J% NaNO, ¥ B A — 5
BOTE B A8 1. M A B 7 S R R BOR M R R W R N
0.5 mg/mLI, Xf « OH #l NaNO. (1 3§ B 2 75 5 4
82.72% ,66.14 % , 24 Ay H F Ji % T 35 O 00 Jo vk B N
0.8 mg/mL B, %f DPPH - W5 R %R 97.40% . K &
HFn S A A BRI BT A LR ). R X R HF
W S B T AT 30E — 5 o B At 2 G L 1 E SRR IR 4 AT
DRAE R @S A H i R A ™ 5 8 R 3 P R 1

&% 3k

[1] vpl, WAL, WM. R H 7O Mol L)), k2,
2012, 24(1); 45-46.

[2] xmems, s, R EFREG R AR &6 500,
2006(4) : 90-93.

[3] LU CC, YANG S H, HSIA S M, et al. Inhibitory effects of
Phyllanthus emblica 1.. on hepatic steatosis and liver fibrosis
in vitro[]J]. Funct Foods, 2016, 20(1): 20-30.

[4] GUO Qing. ZHANG Qian-gian. Liver metabolomics study
reveals protective function of Phyllanthus urinaria against
CCly-induced liver injury [JJ. Chinese Journal of Natural
Medicines, 2017, 15(7): 525-533.

(5] BEJF L, XIXAT, AR, % K HRIEBEANDR0]
R, 1990(4) : 2-5.

(67 sk A HARWEE T 27 LI]. &R, 2002(10):
65-68.

[7] WA&ERK. BRI, e MBI A& HRE 4 REA " T 20
eI, A4k, 2011, 42(9): 1 122-1 126.

(8] 3kiE, BB, TRALAR . 45, WMUBE R AS [ 240 U5 4E 62 3
W R AYERERT ST [T, Mol TR 2E 4R, 2017, 2(4):

57-62.

[O7 Z=fF, Shk B, e AL A H 7 42 B0y S0 iy &
FELT] AT B2 RS54, 2011, 13(7): 109-110.

[10] BROCHE, #hPeiE . skH. A& H 7 pfb 2 o 5 25 3 1 A
WS LI ], 77 V6 o BB 2 R 2% 2 di, 2016, 19(3): 82-
83, 93.

[11] e s, 20, BRRWT, S, 5 Bl it gk iy Ab 38 % R[] i
Py RE SR S 0 W ()], Aol TR, 2017, 41
(2): 1-6.

[12] FEM, VRARNE, M fe, 45, 26 Fh o 25 K AR 16 VE IR 2 1 24
PROFFEIERELT]. sFZ5HE . 2003(1) . 46-54.

(F#% 193 7))

189



&M | Vol.36, No.3
0.545 .\.\'\.
0.495 -
¢
s £ 0.4451
R£
= g 0.3951
=
0.345
0.295 , , , ,
0.25 0.50 0.75 1.00
Na, SO,k ¥
Na,SO, concentration/%
B3 ZRA NaSO; xF Z M 74 2 HRBRY AL

RS R A
Figure 3 Effect of reducing agent Na, SO; on the

stability of polysaccharide extracts from

Lilium davidii var

TR SR T — b 77 SR v 2 B0 4R B ¥ S I TSR T

T A W) B L RL TR A S AR vk U — A5 D 4R I
IR
£ % 3Tk
(1] B35, h i@ ¥ [M] 1. LiBR AR MR,
2010 281.

L2]AERE . XIRHE, k2
P2 2ek, 2005, 20(6) .

[3] YANG Ying. LI Fen. Effects of neutral polysaccharide from

s RSP R P
284-285.

lily on enhancing efficacy and reducing toxicity of 5-FU and

proliferation of gastricarcinoma cell line SGC-7901 in vitro[ J].

ZRIRE - ZNEEHESHEFRFNRNIZAARBEERAR

Journal of Yanan University : Medical Sciences. 2013, 11
(2): 811.

(4] REHIAR, 4-HE 4. AKIRERICE & 2Nk T2 mar]
TR RS, 2014(36) 13 047-13 049,

(57w FhFd, ZE3Cuk, WREL. Wi 1 i £ 4k 22 M & 22 0 A 42 B
T BRI EHE . 2013(5): 226-229.

[6] sk %, FEAk, S, % w5 ik ek & & 2 Wl & i
BHRECT 2], RS IF L, 2017(18) : 40-44.

[70 X, SRABR, BRI, S5, 06 7 16 35 O 1k 88 7 4 Bl 42 BORS
MZBELT ] AT, 2019(2); 70-72.
[8] Bl . ¥ &%, ko, %. WAREZ R ECT 2k &It
AL EERF ST 0], A SR NG . 2018(11) : 155-161.
[9] HALL M B. Efficacy of reducing sugar and phenol-sulfuric
acid assays for analysis of soluble carbohydrates in
feedstuffs[J]. Animal Feed Science and Technology, 2013,
185(1): 94-100.

(107 s dA. ok o 90 A 30— s O 41 B 1L 2
FEll]. BB 59 K&, 20141 15

(117 3508, B, A RESHERICEZE R A Yool ],
5Tl 2018(1): 45-49.

[12] RAZA Aun, LI Feng, XU Xiu-quan, et al. Optimization of

Z W B A E T BT

ultrasonic-assisted extraction of antioxidant polysaccharides
from the stem of Trapaquadrispinosa using response surface
methodology[ J]. International Journal of Biological Macro-
molecules, 2017, 94 . 335-344.

[13] W ELL. Eiff. 750, A Rl R R FRaR L

LM I, P E RS, 2010, 35(4); 110- 114,

(L% 189 ®)

[13] TUNG Yu-tang., HUANG Chengze, LIN Jia-hong, et al.
Effect of Phyllanthus emblica L. fruit on methionine and
choline-deficiency diet-induced nonalcoholic steatohepatitis [J].
Journal of Food and Drug Analysis, 2018, 26(4): 1 245-1 252.

[14] oK. BTGP - 0T 1 M RF 58 Je B2 [T ], & v i
K5I K, 2008(7): 188-190.

[15] TR, #kZs. JLAR 4R 7 3t e i 2 i1
Ewl)]. &8 TR, 2017, 38(20): 183-189.

(167 BR ST, sROE . Dy 0t i o TR e 75 -0 Al B 4R I 2 /Y
MARLT]. &SP . 2016, 32(1): 148-153.

(171 825, SPE. & Dol v f 75 SR ICEOR [T ], & i 5L
B . 2004(4) : 57-60.

[18] MiFlzr, skZEH . W58, % BRAKEY AR Z 8
R AA G ETF L] & i 5 HLA, 2019, 35(11):
182-190.

C19] i, 57505 . SOREDY. M Il Bl JR AR B Af -
B S R A B AR D L)), ' Dol AL, 2018, 39
(23): 199-202, 209.

[20] sk &, MBEF, ERS. 5. BT B 2050k ) 52 5
TERPUEAEET R T] B 5P, 2016, 32(7):
146-151.

[21] TSAI Chun-en, LIN Li-huei. DPPH scavenging capacity of

extracts from Camellia seed dregs using polyol compounds

as solvents[J]. Heliyon, 2019, 5(8): 1-6

FEAPS, LA, BRHAR, 55 TR 7R 4 B 2

SAACTERLE S D mSE R [T ], £ & 5 LA, 2015, 31(6):

169-172.

[23] J5ad  JERUBk. m o7 il i £ £ 7 75 Al Bl 2 B T A A1 - B 3
Wil T2 F s [J]. & & BF 58 5 JF &, 2019, 40 (9):
101-106.

[24] tpmmd . PR, TKIR. %A S B IR I L 2 b B oE 0], R
Hef F B2k . 2016, 23(3): 27-30.

[25] M6, JEAERD. X1k, oih 5 2 A4 T 2 016 Kb
fRiEHERF T LT/OL]. £ 5 LI, (2019-12-09) [2020-03-
02]. http://kns. cnki. net/kems/ detail/43. 1183. TS. 20191209.
1136.002.html,

[22]

193



