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Flavonoids from Corn Silk (Zea mays L.) and its pharmacological effects
ZHOU Licheng, OU Yiming, WANG Yuan(College of Food and Medicine Sciences, Shanghai Zhonggiao Vocational and
Technical University, Shanghai 201514, China)

[Abstract] Comn silk, a Traditional Chinese Medicine, has the effect of calming liver, cholagogue, detumescence and
diuresis. Corn silk is also widely used as tea and functional food. Natural flavonoids have multiple biological activities, which are
also the main bioactive components of corn silk. In the past decade, many new advances have been made in the chemistry, analysis,
pharmacology, pharmacokinetics, and safety evaluation of corn silk flavonoids. The chemical composition research of flavonoids
has enriched the variety of flavonoids in corn silk. Pharmacological studies have confirmed and expanded the efficacy of corn silk
flavonoids. And safety evaluation has provided a theoretical basis for the safe application of corn silk flavonoids. Through literature
search, the extraction, separation, compositional analysis, content determination, pharmacological effect, pharmacokinetics, and
safety research progress of corn silk flavonoids in the past ten years were reviewed in this paper.
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B R N BEERERE 5%
ErRe LI ¥k AT 2 4 (mgle) ik
| [l R IRJES0°C | MFH]2.5 h, pHIE 2.0, ZEERF M 4072%. 389 6
CBAR 2R U5 43 7 1T ) WOk 70 mi/g : (6]
B IR B25FF 0.07 Mpa. I1]35 min, Z AT 4L 50%.
2 (AR R IR AINIE A ER) WORHE 40 ml/g 1.35 [7]
N R I PR R IR 500 W, @A IRET70°C BB 10 min, 34.58 .
(TE 3515 RT3 E60% . HR 70 ml/g : (8]
4 R I PR AR 500 W, HA IR EESTC, AT E]45 min, 2337 9
(U7 TRT A i) AR 70% . WOk 26 ml/g : 1
R 7 I - UL I ) i ik AR 173 W, A E35 min, ZEAAT38060%. ) 10
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Sy oy HR )% 260 W, AR 63°C | SN A] 17 min,
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FRA P B R R AR AL B YA 2, (UK
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FKRTE 3 A A A AT (k22 R I L S I
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A o BT 4 SR Ry U T R DU A 2 4 SR A
ISR T BRI . 2 E R o T 8R4MHk
JEE 2 I K A0 I A T, W K
400 nm, 2 T 15 HEFE S, BV 09 5 S
J&3.896 ~ 9.512 mg/g, /DF-AEP LU T J Xt
HEL, )28 A0 -] DL 4301 6 B8 12 X B9 P 1 A
[ 3 R £ AR B B T A i
H A 958 S it F ik 10.739 mg/g, HHEL 9 5 A
8174 mg/g, iF} 2 5 BN 4.684 mg/g.
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B VTN 4 A RTR] = M) ORI dh R R TR
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FREE R BN, CSFs 452 4 JH 5, nl i 2 AR PRI
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55 M R AR B R ZH A LE, CSFs e i s 2H vl i
25 FRAROBE PRIps /I BRI H 9 =R (TG) o I [ Pt
(TC). ik % B Bg & A1 AE [ B (LDL-C) ., N 1%
(MDA) FIFBEIEKT, S R & IR EE(HDL-C)
FHE S ALY B AL (SOD ) K- WA s o 9T 45
VLW, CSFs A g2 iE a1 B B, iR A
FH 35 DAAR AP AL 1 3 B A Qs g 2 AL R T S Ak

R 1 S5RAR RAE UM PRIR AR

Wy e W APV Tl 5 e B, T K0 A %o e 40
Wl SE AL . Tk R R G 8 R - 48] 2650 0 T il L
B IR, 2R B . R Pearson
FHOC AT M T F RS & i S P ik . LR
i P T R o~ 85 25 W T 11 B8 T 2R 4 T S 40 #T,
RIGURE LA . 2Tk AR B8 1 A1 o 48] 2655 1 1 it 1
il 9 P 5 e R A A OG (FH 2 R 4 i
0.83. 0.90 1 0.57, P<0.05) .

Li U SR FH W 46 25 B4 07 iR R B, 29T
AFRRZE | 1 A 2 TRl oo IS P 17
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V& OE I 735 e
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Jeong %5 R FH 2 RS T 19 /0N BRCHLAR I 1 A
TR S0 35 B E A ST T (ICR) /N ERUCE- A ik A
RIF 5 5 R Z0 25 i 45 U (MSE ) 1) 1% Y B0 AL
RAEHT. ICR /NERHE B A [AIF) &) MSE(100 mg/kg .
200 mg/kg. 300 mg/kg), & 300 mg/kg i) MSE AJ
B E PN 2R S5 R A LA F2 0 (52.40%), I 5
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k43 A1 25 5 W R, MSE R LR 2 AR 9y 20
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J, SR RRAL AR EL, 25 )i g/ BRUER
JIK B 8 3 B AR (P<0.05), HY B K& A fi) dg 3 SiE K
(P<0.05); 2454y 2 77 2 41 H B AL A B (1) dl 35 A4
FHARYUEL i 28/ (P<0.05)
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AT A LPS i 5 B W i 115 5 78— S AL A
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R B, EKRINEE X LPS 5 5 A% W 40 it Ao Bt
RAGE T RE 5 S A A 1 (AP-1) 4553 #% 1 41 1
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(P<0.01), &AL 40N 2R -1a(IL-10) | FI4HAE
M FE-6(1IL-6) . M A= K P F-a(TNF-a) S 1L 3% 2
JiG (8] &Y BfF 2 F 1(ICAM-1) . & i 4 & B 1 -1
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R AR,
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T IR R RR R AL B 2L R R A R 1 Tl 1
B (P<0.05). 4524 7d )5, SEAIAM L, 8
Tl 42 B4 v v AR R 2 R R K A A 2L K R a3
IL-18 7K (g ZR#AK (P<0.05), B HHFEE & L
FI 4 B AR TR B A 21 K BRI PR IR (UA) 7K
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Ryuk 259 48T FRIMETR/K I (CSW)
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1) 2 K A 2 R0 P 1, O BEORE A 1) IR 1 A 2L R
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W T RO A R ARALFE 75 X i PR A
SERA R YEHS TNF-a. IL-18. #BEA LY AR
i AP KT AR 56, AT i 1 o 2 2088 S Ak
YIECA T 6P G M AT . BLAh, CSW AT Hilp 5
RPN B A0 A 5 A G 1 25 o i s IR, JF HL S
TRAP gAML A G, IRE T SR FARALELIR
SANMIFR . 5 UR XHEZHAR L, CSW AR E T
FLIRAT R SUBEAF A . ST BRRIBAT o & B8 A AR G =
B Picrust2 4R, 5 UR X RRZLAHEL, CSW 14
T N RRER AT R ER r A A S TE R R A
R, H T IR Z A . B2, CSW iE i i
AR BN JRE | 38 L3 AN B 20 TR R R T
B e e AN A0 T A FEAE , 1 Fh 2% A% v] RE il
1 A 17 - A S P g T o A A AL AR T DR S B
45 AR

FRAAE S PR R T A AR KW AE
Ml . Wang % HES T e 2-B0A-—(3-2 3%
FEIFEMEI-6-h R ) (ABTS) H H1 335 I3, TEH DA
TR B AR R0 1A EE LA ) silkone A
DI 3 AR BRSSPI, % 5K (alternanthin),
(28)-7,4- 32 3-3"- 5 M BE-H e A0 (28)-7,3'-—
FRHL-4- AL F AR BRBE IR/, H
ERAMHIHE (IC5)1H 31.34 ~ 37.04 umol/L, B/R
Lt BH % 245 Trolox HAG T 5R (Y H FR 2305 BR TG Pk o
2N BEALA Y [(28)-7,4- B3-S s Sk -v
Bt (28)-7,3-F 5k -4-H S B b | X K = IR T
FEPH TP R, 1Cs, 16505120 0.49 mmol/L
F10.21 mmol/L. 43 F X e ik — 2P W 5T
W, 2 A~ BT FCAAR 5 06 M A0 s B B =2 ] 1) VA
A AT i 2 4410 o) 1 2 Tl 0% M 1 DG . o
GEUESE T KA e T2 Ab A A Bt 8L Ak Fn 0 i i
FPRBHE TE T TS 1, IF AT BRI R i
PRALARAE

M B(UVB) IR G 23 %) B2 ik 7= A2 A R 52
M), R A A s R AL A T E o b A
PLRAE BT 1 R kAL . Kim 2509 058 T IR
TR UVB 755 10/ RS R 40 i v 2 e o
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YER VA B AE LS . 1R E R AUK$E 8L (CS)
2 g/(kg-d) 5% 4 g/(kg-d)19 J&, BEFL T UVB IR
ST SKH-1 Jo /N R R JE B | 4808 Wl A
FEARMIAZ TR (PCNA). Ki67 il 8-OHAG YL (4,
I TR, CS IR RAZINF «B (NF-xB)
HRIEH (IL-18., iNOS £ COX-2)Fil MMP-9 f#) 353k
AR, # Ak E K p/Smad (TGF-g/Smad) {5514
SN . RS E K R A BT sk AR AT T Y DNA 464k
IR, M A T R 5 A vy, B A sk ]
T Nrf2 A G 3 40 1b UG AR S Ak P s AL il 1
(SOD1) 11 LA S 4% W H IR AR fuli A2 40 4% 1R oK - 3
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