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The extraction technology of total flavonoids

from the branches of vernonia cumingiana benth
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Abstract: Objective To optimize the extraction process of total flavonoids from the branchesof Vernonia
cumingiana Benth. Methods Single factor experiment method was used to study the effects of ultrasonic
power, extraction temperature,ethanol concentration, liquid-to-material ratio and extraction time on the ex-
traction rate of total flavonoids from Vernonia branches and verified by orthogonal experiments. Results The
ultrasonic power was 540W, the extraction temperature was 70°C , the ethanol concentration was 70% ,the ra-
tio of material to liquid was 1:20,and the extraction time was 70min, which were the best extraction condi-
tions. Under these conditions, the content of total flavonoids in the venomous root Vernonia branch was
81.59 mg - g™ Conclusion In this study,the extraction process of the total flavonoids from the branches of
Vernonia vulgaris was optimized. The process is stable and feasible, with good reproducibility and high ex-

traction efficiency.
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1.1 HF&kR

ARSI i FHBEAR NG 4G AE R i T 2019 4E 1
AR B TFimEE ELRE AR, s S RH R
2 5007 TR Be ph B R B S e o FEUERE i
BRAEF U T BB o F B S i =
1.2 B 5K A

T HRAE S ( CAS:153-18-4 Cp,Hy 0,6, MW
610. 52, a5 AL MR 2 |)) 5 R AH R 0 L 2518
IKTEK S E R A SRR BN X5 SRy 40 B 4l
(EAEAM AR AR AR . HFRTF[HE
AR AR (b mt) AR R ] 5 e 28 kX (1
A AR ) 5 B AL (DM T LU 4 #0 RE
WA ) s B (S [E thermo LI AR ) 5 %
HMAT LA EE T S100UV ( E g TTHT AL 28 A FR A
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2 FEEER

2.1 EFTARESRHE

TE 50 mL 75 5 HOR HERRIBOS T AR U dh 20
mg , K FLVE A AE R P O A B A AR R,
W 0.40 mg - mL™',
2.1.1 MERERKER T 10 mL BEES L EE o
A 1.00 mL_F 3R AR E 5 W, PR A CH,OH
VU 4. 00 mL 5% NaNO, 53 0. 60 mL, R4
#HRAITF 6 min J5, FHMA 10% AL(NO;), K
0.60 mL, iE iR G4 TR S, # E 6 min, /5 MA
10% ALk 3. 00 mL J5 I L) CH,OH 5 i & 4%
BN, 5, 1525 B O BIA TR B RV TR
FHE 15 min J5, 25 A IIBRUE AW, R 5249053
JEIGREZAE 400 ~ 800 nm Y FI NI AE ik bn
HER PG (i AT SR i A I 5 D K 510
nm,
2.1.2 pThRfEMZ S AE 25 mL I,
Gy BN T £ 5 B AR HE i 0. 00,0.10,0. 20,
0.40.0.60.0. 80 1. 00 mL, LA Il A CH,OH %5
W 4.00 mL.5% NaNO, 757 0. 60 mL, igiRIE &%
RAITF 6 min J5, TN 10% AL(NO,), %W 0. 60
mL, R IR A 2R 5, # 8 6 min, )5 A 10%

A ALEN 3. 00 mL J5 3 L) CH, OH ¥ 45 2 21 B
2, A 1 O IRV, 1S min Ji5, T 510 nm K
AT E RS CREMH Ao HRIRIITZE 772 y=6. 7882x+
0.0230,R*=0.9952, B AL AR 5 T YR EE , DAL A7y
MR EIEMEL A, A5 [ U pY 24 A2 708 % 1 20 A 1 5] — X,
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2.2 HBRHEZAEFZRSZHNT

KR 0. 50 g BEHRBENG 25 TEA K A H 95%
S 10 mL 75 , >R PR P B4R I, K SR O ot 0
JE IR R A4, 1] CH,OH 3T 50 mL 25 5t i %t
WARBE A . WA S HL 0. 10 mL 1) b iR i
W42, 1. 27 W4 D7 e RO B A, S
P £ ph [ 9 AR 54T o
2.3 PRERE
2.3.1 HAEMHINE W10 mL 95% LA WA
KPR BEAR BENS 25 FERH K 0. 50 g, 434 IR
60,180,300 420,540 F1 780W (1 #8 75 Ty 2 45k i 30t
FTHEHL 30 min J5 , 2L U IS 46 , H 50 mL 25 4
LA CH,OH 35 45, #ic BR " 2. 1. 2" T 25 BRI
JEEE AL [ U5 5 BT S B A, R 2 18
BV AR 2 SR SR IR e TR SRR, T
5 300~420 W B AR LA S o 2R R
2R 540 W B, B B SR 1 R e . BRI
A AT SR R PR 3R 540 W
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KPR FEAR BEMS 45 6RO K 0. 50 g, 43 7 7E iR
BEREE R 30 °C .50 C .60 C 70 °C .80 °C, 77
30 min J5 , & B89 4G SR U, FH 50 mL %5
LA CH,OH W RE 25, 4% I 2. 1. 2" T5 0 B
ISR A S54RI D FEAS BT & i, A 3
15, IR AEDI IR B BB AL AN B s, S B e 3 50
CHF, Zrddg, HIGIER K, — BRE#EL 70 C
B, VB 5 LR A, AT RE S B TR T R
ST 2 S50 IR, AT 38 43 2 1 , i A
HPYHEBGREE A 70 °C i), S 5 7 1 ATk 2 ok
{8, RHE IR
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2.3.3 ZFSREE 10 mL 1) SR R s AR BELY
AR K 0. 50 g, £ VR BE AR B0 10% .30% |
50% 70% 90% ,100% , i 7 $i& B 2 38 I ok Hs v
45 ,F 50 mL 5 P LA CH,OH IE W E 4. %R
“2. 1. 27 UL BRI BOR SGREA A B 1 )H 7 B A
SV B 4 15 B SRR ARG R,
B HR IR S 28 T T L AE SR B R T0% B iR
Home, B2 K0 TR R, 8 SRR I 2
WP 70%

M #E/MG.61

0 30% 50% 70% 90% 100%

ZEERE/%
B4 TR A AR B 3 A S SR BRI IR 89 % 0
2.3.4 CRLUEEL N % PR IBURE AR IS 25 AR A K K
0.50 g,10 mL 95% £ BV it , ¥ BHR EL 43 51 A 1
10.1:20,1:30,1:40 11 1:50 g/mL, Z J51E# A 5%
R 4EE 30 min, HEEZAE 50 mL, $fg 2. 1.27
TGOS BRI B S BEARL A, pi (8005 5 R S B

i B S A5 TERI AR B B, B R AR A A
B0, 2 S (KR E Tt 5 A (X R HE e 1
120 g/ml, WEAH 5 A2 5 B B 1 T REE Y, 2k
T L ARSEIG IS, 5 BT 25 A 2 AR, U
I R ARG LI A A T S R R, PRt , %
1:20 g/mL BHE LN B HL
A
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2.3.5 PREUATE] R AR AR NG S AL RO R
0.50 g,10 mL 95% Z WV i , /875 1 2 B 10,
20.30.50 F1 70 min Ji5 i3 & 8 W 4, FH 50 mlL
PR A B SR 2, R IR 20 1. 27 A I ok 0 B
BEAESA A RS S & i, B 6 A
—HJ] i B0 Sk I A AR AR R 70 min, B i
Ko 70 min 5, 4k LE E A I R], S8 A 1 A R
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ko A Rk B *ﬂLi&bE Caemar DREUR EA SR
&/ % /g + mL Ja] /min JE/C o F/W
1 30 1:20 20 50 180
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B2 2 19 5 AN EER 4 4> KEK/NATRAA
TE5E, A TR E A,>A,>A >A, B FIIH 2 B,>B,>
B,>B,,C £ C,>C,>C,>C,,D fHZE D,>D,>
D,>D,,EfHZE E,>E,>E,>E,, IEAZSLI6 45 1 0,
22,

(2 ERZEBER

S5 A B C D E %4843 /mg-g’!
1 1 1 1 1 1 68. 96
2 1 2 2 2 2 67.69
3 1 3 3 3 3 68. 42
4 1 4 4 4 4 75.87
5 2 1 2 3 4 75.77
6 2 2 1 4 3 70.72
7 2 3 4 1 2 68. 96
8 2 4 3 2 1 69. 37
9 3 1 3 4 2 75.90
0 3 2 1 3 1 77.21
11 3 1 4 3 4 81.35
12 3 4 2 1 3 69. 42
13 4 1 4 2 3 67. 81
14 4 2 3 1 4 70. 86
15 4 3 2 4 1 70. 48
16 4 4 1 3 2 63. 82

Ky 56.19 72.11 70.18 69.55 71.51
K, 71.21 71.62 70.84 71.40 67.84
Ky 75.82 72.15 71.14 71.31 69.09
Ky 68.24 69.61 73.35 73.24 75.81
R 19.63 2.54 3.17 3.70 7.97

2.5 RBFTFEHER

2.5.1 K%L FR 100 mL 2 T ARME S AR
54y 4 2. 1. 27 WHRAE T A =510 nm Zbi 75 0%
R JETHE RSD{E R 1.29% (n=5) ,

2.5.2 BORUEAE KPR RS 45 10
FES IR 0. 10 mL 234 5 A 4. 90 mL H
Pt FE B2, 1. 27 IR HRAE Oy R AT W, &S X
HEAE NI NaNO, [V, 431 4€ 0,10.,20,30 .40
min | 1 YREREAE 8% 5 AT L5 5 TR B AR
BN 25 A6 A T S R 5 i, 22 1T S 2 A RSD
K 1.67%(n=5),

2.5.3 JkEIMRE PRS0 S, 00g fEAUM AR
Rl 5 A4 B AR P HE R B, 2o 8 VRV 4, 7
100 mUL Z5 S HHOII A BRENS 35 FEAS VR 45 Y 5 FH Y e
EA . ¥4 0.10 mL ¥ AEACHRIBOR & T L 48 1
R EAS 2 5 mL, #4272, 1. 27 T J5 32 B 40 3

WCRE, S4% RSD {H ) 0.97% (n=5) .

2.5.4 RIS FRS. 00 g BEARBEMS S AERL 5
1, THRAEFR S MF T 2EA7 4R OSSR, 452, 1.
2" AR G IE T N =510 nm b0 E BE S A
RSD {4 0.96% (n=5) , INEERISEEH 99. 10%
2.5.5 AITTIELVR W T bR A7 R el
H,AEHE K 0. 005 ~0. 070 mg - mL™" B, HL & vk
JE WO Z 18] 52 BRI G R 5 AR M | 1Tk
RO R AR 1 RSD AR /N T 2%, A
BERT LAAG Y, 07 VEAT R B0 R [l iR | A
TEME SR s 3% 3 P W B ik S g 45 2R, FEAR
BEMS B AEAL P R P2 & i 81.59 mg - g7,
3 PR 3 YCFATIRE Y RSD {H ) 1.58% (n =
3), I HEIE AR e R BB 7, F O AT LA i
A;B,C.D:E, AR ERIUT 2% F .

%3 BiEiXhsR

XI5 BHWLSE/mg-g FHAE/mg-g'  RSD/%
1 80. 44
2 81.35 81.59 1.58
3 82.98

3 &g

TEAZ IR 2 — Bl Bk 2 1 1 (1) 52 36 05 12, A bR
HLERCR AT R ST R, Z N R G A
A S, TRk Sy
2511 BRICT SR 0 T i A I R R . A
BFSEE 1 IE ARG 0 Ak T 2 AR B0 35 16 K 2 8
RS L2, I AT T 3 YORAT IR B oA T 36 75
BB AR IS 1F - A DR 540 W R 70
°C LB 70% FHfE L 1:20g/mL I E] 70 min
R . I BRI ALB,C,D,E, .
3 AR BN 35 15 AL P M B 5 5 81. 59 mg
g7l LRI, B T AR BN 4 A8 R A T R
IR 2 HEB A < B ) > TR L > 2 T Jo > 7
WS PRBOR T . %R TR AR
SERAT PG SRIBICR R, BT BRI
R, I TE BN 34 3 — 2 Bl DR SR 5257 1 R
SRPTAAFN A EE R A T FIE LR

R B R TAAEE Y PR RALEA B,

SE Lk

[1] Frabsk, 220, BN, R 445 BH W 6942 2 58 £ R
SR BEERRBEIT]. FE P % RE, 2020,



- 314 - T T BE2EBE2E R 2021 4F 10 A %K 44 558 58] Jining Med Univ, October 2021, Vol. 44, No. 5

[8]

45 (1), 37-51. DOI. 10. 19540/j. cnki. cjemm.
20190929. 201.

B¥E, 25, 5 % sl H P ek s
wAE[J]. P E XK %H4,2012,10(3) :230-233.
DOI: 10. 3724/SP. J. 1009. 2012. 00230.

S, LWL s F P AR R
AR, R A3 ,2018,46(2) : 160-162.
DOI; 10. 13989/]. cnki. 0517-6611. 2018. 02. 046.
BB KA, L. s e E RS R[)].
F R AL A5 2018,46(2) :160-162. DOIL: 10. 13989/
j- enki. 0517-6611. 2018. 05. 057.
INEAFFRAE, S P B S AT R
SFRLI]. KA T EH X5 54R,2014,30(3) : 414-
416. DOI; 10. 13463/]. cnki. cezyy. 2014. 03. 014.

Awe SO, Olajide OA,Makinde JM. Effects of Allium sa-
tivum and Vernonia amygdaline on thrombosis in mice
[J]. Phytoth Res,1998,12(1) ;:57. DOI; 10. 1002/ ( SI-
CI)1099-1573 (19980201)12:13.3.0. CO;2-M.

Abere H, Yadessa M. Antibacterial and antioxidant com-
pounds from the flower extracts of vernonia amygdalina
[J]. Adv Pharmacol Sci,2018,2018(4) :1-6. DOI; 10.
1155/2018/4083736.

REFVERBRF. B F K AR

[10]

[11]

[12]

[13]

[14]

AR ()], T H A, 2019,48(4) : 366-
372. DOI; 10. 3969/j. issn. 1009-7791. 2019. 24. 012.
I, EZ TE, . R E B IR E AT
Rt [J]. #7458 + E 2,2009,27(6) : 82-85. DOI:
10. 3969/j. issn. 1009-3931. 2009. 08. 048.
Ay, A, TEH, . 0K kB F A SR
ST R[] P BT 25,2011,13(12) :26-
28. DOI: 10. 13313/j. issn. 1673-4890. 2011. 12. 012.
RO, W He K. RIFIA AL FE RS R
[J]. & & E 2 X 5 54k, 2008,24(3) : 192-193.
DOL; 10. 3969/j. issn. 1000-5005. 2008. 03. 017.
BARER, KR E,FTE, 5. w0 B E kAR A
B FIARBRAREAERAR[]]. T BHRF RS
&, 2019, 35 (1): 61-70. DOI. 10. 13657/j. cnki.
gxkxyxb. 20190131. 003.
I, AR, AT, F . Rk T R P ST R By e 3R
RIZE[J]. #RAFH K- EH IR, 2013,15
(9) :1998-2001. DOI; 10. 11842/wst. 2013. 09. 025.
EE W, IER,F. EGRB R R R ER
BRIE[]]. #RAFEHK-FE B IK,2014,16
(5) :1188-1192. DOI; 10. 11842/wst. 2014. 05. 042.
(KFSHE 2021-04-09)
(AXHE: ARE)

(k3% 309 W)

[14]

[15]

[16]

[17]

Wang J,Zhang RY, Ji XT, et al. SERS and fluorescence
detection of circulating tumor cells (CTCs) with specific
capture-release mode based on multifunctional gold
nanomaterials and dual-selective recognition [ J]. Anal
Chim Acta,2021,1141.206-213. DOI; 10. 1016/]. aca.
2020. 10. 033.

Levak M, Buri¢ P, Sikiric MD, et al. Effect of protein
coronaonsilvernanoparticlestabilization andionreleaseki-
neticsinartificialsea water [ J |. Environ Sci Technol,
2017, 51 (3): 1259-1266. DOI: 10. 1021/acs. est.
6b03161.

Seedher N, Kanojia M. Fluorescence spectroscopic study
for competitive binding of antidiabetic drugs and endoge-
nous substances on serum albumin [ J]. Drug Metabol
Drug Interact, 2013, 28 (2) : 107-114. DOI; 10. 1515/
dmdi-2012-0044.

Sandu N, Chilom C,David M, et al. Evaluation of the in-
teraction of levothyroxine with bovine serum albumin u-
sing spectroscopic and molecular docking studies[ J]. J

Struct Dyn, 2020, 11-13. DOI. 10. 1080/

Biomol

[18]

[20]

[21]

07391102. 2020. 1822919.
Li X, Yang LQ, Wang YF, et al. Studies on binding of
single-stranded DNA with reduced graphene oxide-silver
nanocomposites| J |. IET Nanobiotechnol ,2020,14 (4) :
308-313. DOI; 10. 1049/ iet-nbt. 2019. 0377.
Xu X,Mao X,Wang Y,et al. Study on the interaction of
grapheneoxide-silver nanocomposites with bovine serum
albumin and the formation of nanoparticle-protein corona
[J].Int J Biol Macromol,2018,116:492-501. DOI: 10.
1016/j. ijbiomac. 2018. 05. 043.
Ross PD,Subramanian S. Thermodynamics of protein as-
sociation reactions; forces contributing to stability [ J].
Biochemistry,1981,20( 11) :3096-3102. DOI: 10. 1021/
bi00514a017.
Xu XY,Du ZY, Wu WH, et al. Synthesis of triangular
silver nanoprisms and spectroscopic analysis on the in-
teraction with bovine serum albumin[ J]. Anal Bioanal
Chem, 2017, 409 ( 12) . 5327-5336. DOI. 10. 1007/
s00216-017-0478-4.

(KFmBEF  2021-05-26)

(A g RRRE)



