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Abstract: Moringa oleifera is a perennial medicinal and edible plant, and polyphenols as one of its main active ingredients.
This study reviews the current status of development of the polyphenol types and contents of different parts, polyphenol
extraction methods, polyphenol efficacy, and polyphenol applications of Moringa oleifera. Additionally, the current
research on the antioxidant, anti-inflammatory, antibacterial, antiviral, anticancer, and hypoglycemic properties of
polyphenols from Moringa oleifera is critically examined. The aim of this review is to provide a theoretical basis as well as
new insights into the future research and applications of Moringa oleifera polyphenols.
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Z W) I AAE A T i 20T 2 T
BYAFR, EATHE 5 JE A0 i R, BRI 2k &
Yo AR, AT RO TR ot | B R
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B fb G AR IR R S i 4R 22, ILAh, okt h
P A A 25 R R 22, AR TP IR RIS A TR 26 A &
B2 E T HAR IS A5
1.1 BRARSTF

PEHGE, BRAKF P& 50 mg/g B2 5, H:
AP I S LS E . RILEER . DL EmM
L ZS 45 PR ER S Ak G- (BB T 1R « SRAE IR Al
MERZ )P, bAb, 5T GBS BRAKT A AR B4 1y
W A T RO (A% (HPLC) 40T, R T
R B R 2 LIS S A RIE UETE, H LA R &
B0 A SRR BRAKT 3 BUORAK A FBRAKT
FEHATIIGE, B2y & ECN 3.374 mg/g, 5t
P SN 5.124 mg/gl', BRI, BRACKE P22
W) 2 8 FEE A L, HRPLULZERE  RILAEE
SIS
1.2 #ARTE

A B FE R BABIARAE T b s S 288l . 2B
Yok . TR . PR A S Ry S T, R A
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By B S oA 5542 mg GAE/g, WF5E A 5 gk — 4%
HAr i o A THAT, R IBORAE 2 B By b A5
P IR SE W R, DL S S I AR R R
IKACEW) . FrFALEY) . 0Tt TR G S5 Fh
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1.3 B

T T K B - FE B P 2 Wy B oA 29.11 mg
GAE/g!", B2y &8 2.94%~4.25%, I 527 Fh
Z WY, FEEENY) A ISR, A 312 B Hak
HERER, A 176 B KPR FIF G R ILILTT 36 Fb; 8%
R >, Sy 3 U, SR R Y Z2 i o DL
Tl AP TR PR RIS Sk 3, SERISAb S-  Edsiie 2 22 Rl
ZR M K AT AR Y, B R S FE P BRI s 7 1 . o
MEREZS TR DA S B O TR A, JLrh e sioR

e dRe e R S R, R MR T2 SRR
T, SRR . S4TSR R,
1.4 FRAKRHR

TSR N 51 R FH A /&5 O AH 6,3 (UPLC) A R
ARG SY, J2 BRFHAHR v et i 14 A A g e A
Witz 22, IEAMA & A O-F MR . INASHy . FABE A I
JLASE S 2 o, SEAARAS R E A 14 2 14
Jo i — 2L ARG 2 B, AR 0 | 5 P S IS B T
Yoy AR, (R H Sy & R RO OR R I
UEAN, AT FFEHGE T ASRIAAR LB v i Z2 15
25, WHORAR S BEdE ey vh A (S ls . . S B
FA=Rk, FHRAAR K PEH A vh S pE . IS8 A
YRR LT S 2 0 R, RAAR 221y ST
TETMAR , FLEr e i 10 Az AR AT e 25 o
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ARIHFEEUI AL T 2R B K R e & A 2
T R AR TR BEe A . SR
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IR . AR, ST 2 RO ZE R A T
IE, RIIRAZE e b B ey, HOOH S Sy &
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DRIk, 22 155 40 T FE SR AR AN [RIE A 114 2 e SR 28
AISARTE], BRAKT b B = 19 S LAy AR - vh
B et 1 P A SR s SRR v 5t = 1 A A A
il A 285 PR S5 i B e i A R BT
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P MR, HRTH OB, FEE. LR OERS AL
BRI T2 W HEE . BLAh, TR R R, SR
RGNS | E7AY ) S B i o S Py SE R D g1
2.1.1 FHLAFIBEEGE TR EE SR ASE
M PR R NS A A5, DRI Z2 s B B BT R Y
ANFENASE] o A W5 FHAS IR 35 75 S OB AS [) 5
DL Z2 W5, R IAHER TR AL R H), R
TEREEY I Z B fes, 1A %)) 8942 mg GAE/g; b
S, MRS BRI, AR A A 2 FRP T LR 2

RHEHUY) Z 1 & ke e AN, FHEEE . L EERITK
o L NSl E7 v e 2 o NI AL SV 5582 o N A
5 ) SR A HR B 50, LB 5 i1 AT ik 46 mg GAE/g;
HEAR, FE = FhsiAR e b, B 2 b H 2
W & B, 2970 18 mg CE/g!® ., B R LI 5]
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BE, #E— 28 5E DES $& BUSUA 2 Wy & 81, H il
i) DES feRHUE 219 2 My, S & & 17 ik 38.409+
0.095 mg GAE/g, S B i &% H Al 5 2.259+0.023 mg
QE/gP7, i FHR B AL S AE TAPRIMR . e . &
22 EBEHEMEEUE

AB S il B R BOR T A3 o A S i as Ae VR
HIURESUN, FIHREN ST PR AR = 2T B 2544, I
TP 2 2 2 1% P 9 B DA S A Rk e 8 R BBOR AH
RS BT O TFSOR A A i B SRR
LWy, TS A 27.32 mg/g. AR, Zat
P FRALD B A58 R R 22 1y G B AR 5 B S R4k
R b s vk, FLEAS AT, R h s 2 i
£\ 35.83% HEAINZE 37.59%5%, 1thAb, IS A WFIE R
FHAEFS S B (AR SR BB Z2 5, BV 75 FoiAh 3R
A0t 30 min, #2855 FHFT 8 H v sl AR A% DES $2 Y
(DITFETD, Hob W& BN i5F] 82.87+4.28 mg
GAE/gP", =B EOT DL w25 3 v AR R 3R
By AR, 345 ] LT Iy M A A e 22 B R B
PRSP, andi el . Bodm R e SRR, (EE S
TiALFAE SR VAL RE AV EE R 5, HXT 221 vl $2 B9

R M AT BE AT FR AP,
2.3 PBIRHFHEMERUE

Py AL B 1 TR B BTG R 22 81
SRS UL IR AL, AR BE 2 iy B R . SR
AU B HE BB 221y, LR v T S B
PEEEY, S34h, FHAFGEXT L T S H LA B ER . T
TREENFRH PR [ U B 25 A BRI =P 7 X R
22 Py iR A, R A ST L B B S ) v
S e e, Hile KTk 35.19 mg/g, HAH
FEWCHE Srdrer=nt s PRk, YA b LA BRI AT LAA 55
HIARAGBIA Z 1y, H e A s
24 HMRETE

B LA & HO A, R 22 19 g S B 12534 6,
FEAC A B 22 B, HrhsUR i S 75 508 8644 mg
GAE/g ; I WARZE B, v BROR i 80y 5 18 o
59+6 mg GAE/g"%; FICHEHL, BRI 2 i d HL
Yy By &1/ 380.3+£81.1 mg GAE/g, /KIRM Bl &
4 109.144.12 mg GAE/gP"; il il FLim AR 2K 0, H
AR 2 1y &8 20.320.3 mg GAE/gP®, &K
FPEPRARAT TR 2215ttt , (R HAS R IOASE
Az, ARl B A HUVE R A 2 b i R A e, ARAS
Ry, N RER R A U857 o

ZE L TIR, B Z2 Wy (1) $i B Bt i BT 7% iR ek
AR, 21 5y s oK BEE . BRISEE D, SORIFI
PFRAKTIEZ 1 10 FZEARIBORYE, TR T IBRAKF I HE L
WG ARk 24 v Tl A B B T, (A
S BRI Z B IOR ELATY ARG, SRS v BEZE TR
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Table 1 Extraction methods of polyphenols from Moringa oleifera
FIPOT I il Z Wi (mg W TR 5 (GAE)/g) 27 ik
K AL B89+2 [9]
TR PP A ZH46 [23]
AL AR LML BRI 28200410 (9]
LB BAKZ14.125+0.017 [39]
LR PRI RIRGI A7 (DES) BN £ 138.409:0.095 [27]
7. BRI 22911 [40]
R BRI AN £ 14.867 [41]
P BN Z164.412+1.995 [42]
KT B i BRI £ 35,19 [35]
HABFRIE TR B AR M i A Z By 86+4 [36]
TR AR M . AT Z B 59+6 [36]
s K BN Z1109.144.12 [37]
RV L AR ZH}380.3+81.1 [37]
R R KA Ok RN 2 B BRI 820,303 [38]
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H i, FE RSN 2224385 5 3R Z i@ R D GE Ay
e e TRV E R . PLRAER . PLsafE AT
FEAEHAE T
3.1 mENHER

Z W (BRI KL it HhuC & A8 24~ H R 3R
41, eSS A 3P s N, HZ2 W hbtsafk
31, By sl R FER ST | A A AN ZH U5
W FRHBIARPTE M EH S Mm-S 8A 2, T
BB & Zmy B, R TR PLE e
JJES) BORTE 2 R U I A8 & o 19.31 mg
GAE/g , TESCg R B T 2P b im EE); 41
BT BN FIATE, AR B BRI PR LTS
PEUS, [RIRERY, B WS AR5-7 19 DPPH H
FHIETEIREE 1 T e, BB AT A i e
5, BRARAR | FEAR LN T FRP T 1Pt E A TG P AT
PR Z i BAT B bt S ARV E R, BRI Pt E b
VEFIEAE, 766 M 2% 2540 A HAT 3 R v FH P A
FE 77 o
3.2 mEEA

ZWFEB S T T R E B BIVE, B ki
VER M SCEER ST I B FIR . 2. LRy . 28
WA, HA R RHZ 0 & R SR E 2154
F BRI FEL b EEREA PR ERHTY. B
BRI I 50 v o B SIS BT . WA TR S5 22 Iy ) i,
HEZEBH T B it s D01, (BT S i R 1)
FEFRAEN, I] SHRMEZG YA ST TR AN ARG 5, HR
PRUE A AL PR & A W41, I AE 1 B A B ) 57
(MOFI), MOFI A 3@ i 4H g (R T~ AR PR 15 1
AT =31, b, B B sOR Z2 W ) R/ BRUEL 5
4 RAW264 4l 5 4 & B F NO BEA M dil/E
FH, AT AR, R 5 BRI 24 4 b ZEKRAAAH
el oA IR PR  T AR TR . AR
KINE B 2 BRI 2 R U A TR T R R e
T HRIAVE R, AR A % B 05 1 PR R 4R
EPO, B2z, BUORZ W HAT BBt RIEH, (BHUR
ZMPTR IR I TR K 15 B AE AU S M IS s,
A NIGIE |, RIE B IR E AT S .
33 mEEA

Z Y RISy . 2T A R S H A
o 22 [C BHMH/ B AR R AV E F, X3 SR . BT ERR
T E T IRE RN 4 i A BRI AT, BIUR
K & S 2 BB R BT R R M4 e
EREE PRSP, A PSSR S A s iR A
TR (50 g/kg) BRA 22 195 BEAS 52 00 A RIS 5 i,
SNATHEZE G 5T ik A A AT R e o A K A A
ROCRET, BAKF A R AT &% . SRSt
HEY R, HA RS PUE T, A S HS
JEFIRARFYRAER T, K BBRAR T Z I Sl 1
e A G, HIE RN B SR A0S AR, ok, A5

TFFEZEBH S INBRAA T TS0 = S, B T HERSHE = R
s S B IR ES L, R BIPTEEN, T
HRIRAFAE IR ISA G, USIBAK Ak A S
PR BETE 2R T A%AE 15 d BURZ I PR
PELE BTSSR 3] T 853 0 g, (R = X
SE PP RIHIAE FAOFST, AR 22 M A £ 5
BJ JE TR AN PR AR SRR 5o
34 mREEAR

Z 1y A) XU A P S e TR YL B, U TS
P S A e R VR T e B A o) B e B A
T ARFEVE RGN HadRaE, B i Z 28 s an
LS MibEE 38 s 3N S B A BT HC OB R
SEEARIPG BN S8 YL (1 I 15 Horp, J SR 30 etk
EEAT 4 Y B 1 CoV-2- MPro HA TR =y
Tl P20 S HPURT R SRR R H B TR
T3 81, AR B DLk B AR A P D =Xl HIV 1295
BRI ), BRI R BEY) . W R A T kR
AT HIV PR RE AR il ECs, (B350 7.17.
7.72 F1 7.59 pg-mL ™, FHAr R IEAE A0 S PT 58 A PR
T SIS BT AN, B ORI KB AR E
WA EE . PSR AF W S o, HX HSV 1 BRI
2 U5 B HL A MR, 30 25 51 A 43.2% F
21.4%; ORI F BRI A7 oMl Rz 25 L &R
SRR 45 ) 5, HEX HSV 1 %Y H A B S (4 sl 4
HECs, fH2N 74.8+4.7 pg-mL 'Y, BORZ W IPTR
BRI PETEARS ML EG T EAS 2 T FEAMIUESE, 5=
AR PS5 AR S0 RS R A 7 A 1 R A N
35 InfElEA

F 2o Wy Al e IR AN I A | R AR B
BRI AE LA RO AN T2 LD Ui e v, IR H 2
Py 35 380 A 18 T SR iE FR G0 SN IR I Al sz
L AIREERIO, WFSE A B T B T S 2 B
Ji, BEASS SR AN YA T, JEm R IEDURE A, 1t
A, BRAH Oz 22T 38 1 175 S A A 0 T R 2 A Y
BELAF Pl Jea g g7, I H HAR RE M il 4m e
B AL BRI S S R D e A A A A Y, )
an, Mtz FRAe S ISR 1 p53 WA G, A
VEPURERCY . AN, 48 R IEHE B & & 2010
AN 2 BEER B S, — 2 RS 5 S 1Y Wistar
R B M98 52 2 s A4 NS [RIARERE R, BiAC
T LS Y | MR 2R AT AR i i HLAT boE e
PEOT, 3@t LA AR NS MIFIY R B BIOR Z2 15 5L P
AOVE, HAED Ui 25 A 4 B FH 7 i 2L 7
3.6 PEVEIER

220 0] LIAMT o-DEAT TG . oo 0T 280 W1 T S5 0 1
TP e fg KA S P T AL IEIR FITEEES, M
T A BRSO N RS S INUBE T i B ALK, AT
WRIBERAASTO oA I . a-TERY TR 22 2R EE
F A (DPP-IV) # I\ h 2R 7 2 UM FR v 11 25 22 4
Mo AT R I P BOM 2 RS R S S
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X o8 25 B B AT DPP-TV B H A 4058 a9 10 1 16
P N PR IpE R AR TR v, RO Hh (il B 2R A L s
My AT LS A o- D8R B T, BTG Za p s, 12
T R FERENEDIZT; AN 4385 HH 7SR - Jox
FELAG o- 20 G VEA, b i~ e 549
ZEER Y EE BRI OBE A AR, kA, BT
FE SR A I 5o S B S £ 245 i T A2 win i T K o P iR
A A A ) R A R - - TR TS RS I AN AT el S
W [ 53 ok i R BRI A 28 B R U7 . 2RI IR
S, B S B 22 B A BB T 45 PR IS R
HIG, REAN T T HORN Z 0 e FE 0 A RS
KT AR, FEEHBIOR AT G —Fh R AR T s L
W25, B2, UK Z Wy B B AR PN SRS
T, 2R B IR ELAT TS0 PR IS LA B g A S A Rl iy
Wil
3.7 HARINK

PR Z W5 T HAG LA TSR, G WF 5T &
PRI Z2 T Xt s IR IP S5595005 19 I B REAT B AE AU,
FRAKE T (137 R s b ELA B A ARGy 1 001E
JHUM; AT 22 By ik b 8 = 30 kRN iz 2R 530 ik b
NO F1 EDHF 5%, BAT il & AH I 0 N 2 D sk
AAFILC IMUAEPBEIPE & R VR A ORI Z i vt F 4T
AR AR REAE T, BEAS I UE0E PR B 47
AAT BRI Z 05 F i 2R B X H,0, 135511
PC-12 A AL N A TR SR Y A E A, FREHBIOK
LM AAT PR ZAFPIEPES LA ST, R 2
ot B HLI - ARE L 5 @A i B R
WA B, FEAHSC BRI R T BRI .
4 FRARZEIINA
4.1 HEERFHIA
4.1.1 fFEEMIINTHHNA  FEFEHRNE BN
8. SR AEIR I S AerE, TR H T &
T, I H AR FEURZ M2 1 2 Fh A 224
T, AT T B AR E IR E . T R ELBEUR
IR AT AVE A B i ks, I FLaRAb B A3 iRy B
E A RN AR = 5, B S B A FE AT
JEFRARM A AL G X SRR R E, 2%
AHBOR A B Ve & R AT BB TR, a2
H FBORMBCHI DIRETESS, AR B RS PLE b
M E, TR RDE ORI SS £ W) i B4 DPPH H
FHELI R PEED . eAh, th TIem - S 3L m (3
JESR FUBRET4E 22 b ) DL e AR 2 W n] LIAR
EAEA, PRI AT LLFBRAR A5 A0 58 43 JCEK 0T TR,
B B FREARIET RS M e TH A6 R DA B &1 B i 4er
?ﬂ;[83] 5
4.1.2 HAERBBATFSEIRTP PN BORZEm K
F843- 2 Bl 0 L B A B R B s OB R T v, HLHbTAE b
TP T DA B T IR, PRI T LKA Z2 15 1
FHFE SRR 8

L HIBRA AL JE HH s B AN oK S 42y HA 8 v 1)
PUEACAIPTRE NG, /RIS 2, R, BRI
B HE Bl A R S Tl H B BRI 5054, A
FC s TR AN I AR T A 0 T, FHAS TR BE R
AN ANBAR SR il £ 1 G RSRR Tt A, B0
AL NS B ZE S o, A2 R IR &
B LRI A A AT A LA 25 F B0 T RES:
P, AT LA 1 e S e U A e i 2R I R AR R T
AL BRI R Tt B 5 EEEE ., WF
FERAA 1% R FLLF LR (CMC) 5 2% HIBIR TR
FRAKFHEHUIR A, v LA 3 | 2 KAR Y, It
TER 5 LR B A RS RL A AR T R
42 HEEHFHHEBENA

PR T HA P . BbE . BRIRSETRTE, ek
2y B BRI T . BT RHEBEURM £
T3 71 2R WIS A2 A AR BEAT 8D i LR M Y 1
] FFUAR I 036 7R, CUAIEOR Z 0 B PO
Yo . POBHPRIRIORRYE, R R A ol bR
5 . PUEE NPT R AY B 2Y, HAEAREFHR N8 s
HRVEEAT RGN, A7 24 5T R BB nT LA s 2 Y
W DRI R B, HL AR AT GEXT AR B S H0R ifiL
JE = A B S ], B il RS AT A LA Z R
IETETT G A E . Ak, SRS i) FH YR N . 5
RRIAE . /=5 1M | ICER B A1 i S0
43 TEWIZ. PRI AR

FH TR Z 1 19 W 25 DT e sOR, e e felk
ah L PR S AT EAS RN . B R e —
HATR g 1002l b 54, O ik e AT 1R
SRIVISEAN 2, ORISR iz 20T DA
Ptk S PR AR AR I PR A e 32 A i, IRt ELA G5 B PR i)
R, TR TR & 55 Z2 0 PR BRA R RIS i H
Yy a0 2 By 0 b, 2 B 195 00 R 5L A 1 P A AR
FHE PR, SOR T i 2 8 25 AR . .
PR AE A BV E R
5 RESRE

B 5 AL 23 PR AT 2 Ji2, AT TR i B A 14 KOS 1)
JE RN g, DR 24 2 R S A8 2ok il 22 1Y
FeE o BRIANE 2 RIEAEY), AL BENETH 5 IRy
SR, SRR RTE P TR 2L . DAk, A IR
ARG FEABAE AW, H A7 E TR R B
KAk, AN VE | THREWFST, AT & 3 2 9 F) T
MNEEFRE = G o Z2 T A T S22 TG ) o,
HAEFREL ., Dste . ST R E ) I ST, 3RS
T —EMTEERE . (Al TR Z MR 8AIK, B3
TR RN SCR, KRR . SR, MR EREU
HRIHE AT ZHE TR, IEAh, R Z A 5 A
A PR AR PR, X T2 TR H Y
ZWHAATAE—EIMERE . TEBIOR Z WG A5 T,
T B — 2B IR S S DI REZ RINFROOE R, #h
JEHACDIRE B S AN o AN, PR Z e &



- 420 - £ Tl B4

2024 4F 10 A

ditn s FPR AL B R 251 TV SE R SEBRIS HAR IHAN IS, HLAS
ST Z I ARSI Y SCA% . IR, ARASHAR Z W11
e RERLIZRI R W A3 ARRAS | DA SR IR RV
J7 1Lt BALIESEAR Z e e A Tk L IR Tk
KRG AF RN

© The Author(s) 2024. This is an Open Access article
distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

SE LK
[1] ZHANG ZH, LI X J, SANG S Y, et al. Polyphenols as plant-
based nutraceuticals: Health effects, encapsulation, nano-delivery,
and application[J]. Foods (Basel, Switzerland), 2022, 11(15): 2189.
[2] GOMEZ-MARTINEZ M, A SCACIO-VALDES A J, FLO-
RES-GALLEGOS C A, et al. Location and tissue effects on phyto-
chemical composition and in vitro antioxidant activity of Moringa
oleiferalJ]. Industrial Crops & Products, 2020, 151: 112439.
[3] MONIKA L, HEALTHY H, SHARVIANTY A, et al. Moringa
oleifera leaf flour biscuits increase the index of erythrocytes in preg-
nant women with anemia[J]. Gaceta Sanitaria, 2021, 35(S2): S206—
S210.
[4] SHALINI A, SAURABH A. Nutritional significance and ther-
apeutic potential of Moringa oleifera: The wonder plant[J]. Journal
of Food Biochemistry, 2021, 45(10): €13933
[ 5] FAHIMEH Z, SOLALEH E, SOHEIL F R, et al. Polyphenols:
Potential anti-inflammatory agents for treatment of metabolic disor-
ders[J]. Phytotherapy Research, 2021, 36(1): 415-432.
[ 6] RANDRIAMBOAVONJY I J, HEURTEBISE S, PACAUD P,
et al. Moringa oleifera seeds improve aging-related endothelial dys-
function in Wistar rats[J]. Oxidative Medicine and Cellular Long-
evity, 2019, 2019: 2567198.
(7] ki, AR % By 5 455 BARIRA AR SN A 42 B 76 12
R ID]. ;M. & T K%, 2021. [ YANG Y Q. Segmental
extraction of polyphenols and polysaccharides from Moringa
oleifera leaves and its in vitro hypoglycemic and lipid-controlling
activities[D]. Guangzhou: South China University of Technology,
2021. ]
[8] PAULA C P, SOUSA B O D, OLIVEIRA A T J, et al. A pro-
tein isolate from Moringa oleifera leaves has hypoglycemic and an-
tioxidant effects in alloxan-induced diabetic mice[J]. Molecules,
2017,22(2): 271-271.
[9] PRABAKARAN M, KIM S, SASIREKA A, et al. Polyphenol
composition and antimicrobial activity of various solvent extracts
from different plant parts of Moringa oleifera[J]. Food Bioscience,
2018,26(26): 23-29.
[10] DZAH C S, DUAN Y Q, ZHANG H H, et al. The effects of
ultrasound assisted extraction on yield, antioxidant, anticancer and
antimicrobial activity of polyphenol extracts: A review[J]. Food
Bioscience, 2020, 35: 100547.
[11] 3508, ZEDT, #4, . AN BRI T 2RI A
AR (0], & e, 2019, 44(1): 280-285. [ TAN S, XIA
G D, HAN Y, et al. Optimisation of polyphenol extraction process
from Moringa oleifera seeds and its antioxidant activity[J]. Food
Science and Technology, 2019, 44(1): 280-285. |
[ 12] NASCIMENTO A J, ARAUJO V G L K, EPAMINONDAS
S P, et al. Ethanolics extracts of MoringalJ]. Journal of Thermal

Analysis and Calorimetry, 2014, 117(1): 265-268.
[13] VERGARA-JIMENEZ M, ALMATRAFI M M, FERNAN-
DEZ L M. Bioactive components in Moringa oleifera leaves protect
against chronic disease[J]. Antioxidants, 2017, 6(4): 91.
[14] ROCCHETTI G, PAGNOSSA P J, BLASI F, et al. Phenolic
profiling and in vitro bioactivity of Moringa oleifera leaves as af-
fected by different extraction solvents[J]. Food Research Interna-
tional, 2020, 127: 108712.
[15] FEE. AT HARIEY A I 55 T IB A H &5 0
5 [D]. b £EFA 3%, 2023. [ DONG W Y. Research on the
preparation and evaluation of anti-fatigue nutritional preparation
based on aqueous extract of Moringa oleifera leaves[D]. Beijing:
Academy of Military Sciences, 2023. ]
[16] #—J, B&ZL, ki, F RATRS AL ERAL LR
[J]. Yo Fa 25 4 K % 4 4R, 2022,39(9): 1142-1150. [CUL Y F,
CHEN X L, ZHANG X, et al. Progress in the study of the con-
stituents and activities of Moringa oleifera leaves[J]. Journal of
Shenyang Pharmaceutical University, 2022, 39(9): 1142—-1150. ]
(17] RO, 583, FRE, 5. RAT S may iR G 5 & o ik
BBk R (). Yure 2 A K 5 R, 2022, 39(8): 1036-1046.
[QIUM C, WEI S J, LI L X, et al. Progress of extraction and isola-
tion methods of polyphenols from Moringa oleifera leaves[J]. Jour-
nal of Shenyang Pharmaceutical University, 2022, 39(8): 1036~
1046. ]
[18] TSHABALALA T, NDHLALA A, NCUBE B, et al. Poten-
tial substitution of the root with the leaf in the use of Moringa
oleifera for antimicrobial, antidiabetic and antioxidant properties [J].
South African Journal of Botany, 2020, 129: 106—112.
[19] GHOLAP P A, NIRMAL S A, PATTAN S R, et al. Potential
of Moringa oleifera root and Citrus sinensis fruit rind extracts in the
treatment of ulcerative colitis in mice[J]. Pharmaceutical Biology,
2012, 50(10): 1297-1302.
[20] ATAWODI S E, ATAWODI J C, IDAKWO G A, et al. Eval-
uation of the polyphenol content and antioxidant properties of
methanol extracts of the leaves, stem, and root barks of Moringa
oleifera Lam[J]. Journal of Medicinal Food, 2010, 13(3): 710-716.
[21] JTYOTI P, RAJVIR S. Studies on phytoconstituents and bio-
logical potential of stem of Moringa oleiferalJ]. Oriental Journal of
Chemistry, 2018, 34(3): 1589-1596.
[22] KUMBHARE M, GULEHA V, SIVAKUMAR T. Estima-
tion of total phenolic content, cytotoxicity and in vitro antioxidant
activity of stem bark of Moringa oleifera[J]. Asian Pacific Journal
of Tropical Disease, 2012, 2(2): 144—150.
[ 23] NOBOSSE P, FOMBANG N E, MBOFUNG F M C. Effects
of age and extraction solvent on phytochemical content and antioxi-
dant activity of fresh Moringa oleifera L. leaves[J]. Food Science &
Nutrition, 2018, 6(8): 2188-2198.
[ 24 ] RUIZ-ACEITUNO L, SANZ M, RAMOS L. Use of ionic lig-
uids in analytical sample preparation of organic compounds from
food and environmental samples[J]. Trends in Analytical Chem-
istry, 2013, 43: 121-145.
[25] DJANDE H C, PIATER L, STEENKAMP P, et al. Differen-
tial extraction of phytochemicals from the multipurpose tree, Mor-
inga oleifera, using green extraction solvents[J]. South African
Journal of Botany, 2018, 115: 81-89.
[26] WULF,LIL, CHEN S J, et al. Deep eutectic solvent-based
ultrasonic-assisted extraction of phenolic compounds from Moringa
oleifera L. leaves: Optimization, comparison and antioxidant activi-
ty[J]. Separation and Purification Technology, 2020, 247: 117014.


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.3390/molecules22020271
https://doi.org/10.1016/j.fbio.2020.100547
https://doi.org/10.1016/j.fbio.2020.100547
https://doi.org/10.1007/s10973-014-3664-z
https://doi.org/10.1007/s10973-014-3664-z
https://doi.org/10.3390/antiox6040091
https://doi.org/10.1016/j.foodres.2019.108712
https://doi.org/10.1016/j.foodres.2019.108712
https://doi.org/10.1016/j.foodres.2019.108712
https://doi.org/10.1016/j.sajb.2019.01.029
https://doi.org/10.3109/13880209.2012.674142
https://doi.org/10.1089/jmf.2009.0057
https://doi.org/10.13005/ojc/340352
https://doi.org/10.13005/ojc/340352
https://doi.org/10.1016/S2222-1808(12)60033-4
https://doi.org/10.1016/S2222-1808(12)60033-4
https://doi.org/10.1016/j.trac.2012.12.006
https://doi.org/10.1016/j.trac.2012.12.006
https://doi.org/10.1016/j.trac.2012.12.006
https://doi.org/10.1016/j.seppur.2020.117014

%4534 55 19

TEShs | 45 BORZ BRI, TIRE Lo BT STt R - 421 -

[27] BRAHAM F, AMARAL L M P F, BIERNACKI K, et al.
Phenolic extraction of Moringa oleifera leaves in DES: Characteri-
zation of the extracts and their application in methylcellulose films
for food packaging[J]. Foods, 2022, 11(17): 2641-2641.
[28] SETYANI W, MURWANTI R, SULAIMAN T N 8, et al.
Application of response surface methodology (RSM) for the opti-
mization of ultrasound-assisted extraction (UAE) of Moringa
oleifera: Extraction yield, content of bioactive compounds, and bio-
logical effects in vitro[J]. Plants (Basel, Switzerland), 2023, 12
(13):2455.
[29] VALENGA M G, BOSCHEN N L, RODRIGURS P R, et al.
Agro-industrial waste and Moringa oleifera leaves as antioxidants
for biodiesel [J]. Ind Crop Prod, 2019, 128: 331-337.
[30] CECILIA L C, CARLOS G E, RODOLFO G R, et al. Spray-
drying encapsulation of microwave-assisted extracted polyphenols
from Moringa oleifera: Influence of tragacanth, locust bean, and car-
boxymethyl-cellulose formulations[J]. Food Research Internation-
al, 2021, 144: 110291.
[31] ACHILLIA L, SPYROS G, OLGA K, et al. The effect of ul-
trasonication pretreatment on the production of polyphenol-enriched
extracts from Moringa oleifera L. (drumstick tree) using a novel
bio-based deep eutectic solvent[J]. Applied Sciences, 2019, 10(1):
220.
[32] CEMI1 O, ASU Z. Green approach for polyphenol extraction
from waste tea biomass: Single and hybrid application of conven-
tional and ultrasound-assisted extraction[J]. Environmental re-
search, 2023, 235: 116703—-116703.
[33] YANG J, LI N, WANG C Y, et al. Ultrasound-homogeniza-
tion-assisted extraction of polyphenols from coconut mesocarp: Op-
timization study[J]. Ultrasonics Sonochemistry, 2021, 78: 105739.
[34] PEREIRAJM G, VIELL F L G, LIMA P C, et al. Optimiza-
tion of the extraction of antioxidants from Moringa leaves: A com-
parative study between ultrasound- and ultra-homogenizer-assisted
extractions[J]. Journal of Food Processing and Preservation, 2021,
45(6): €15512.
[35] SAIED D, REZA A K, MOHAMMAD S A S, et al. Intensifi-
cation of extraction of antioxidant compounds from Moringa
oleifera leaves using ultrasound-assisted approach: BBD-RSM de-
sign[J]. International Journal of Fruit Science, 2021,21(1): 693—
705.
[36] CELIA R, BIENVENIDA G, ANTONIO J M, et al. Opti-
mization of microwave-assisted extraction and pressurized liquid ex-
traction of phenolic compounds from Moringa oleifera leaves by
multiresponse surface methodology[J]. Electrophoresis, 2016, 37
(13): 1938-1946.
[37] EL-HADARY A E, RAMADAN M F. Antioxidant traits and
protective impact of Moringa oleifera leaf extract against diclofenac
sodium-induced liver toxicity in rats[J]. Journal of Food Biochem-
istry, 2019, 43(2): €12704. .
[ 38 ] NIEDZWIECKI A, ROOMI W M, KALINOVSKY T, et al.
Anticancer efficacy of polyphenols and their combinations[J]. Nu-
trients, 2016, 8(9): 552.
[39] 4, #HL, &medf, 5. o0 B @ A RAHR AN £ BRI TE
BE AL FMR[I] A% T LA H,2018,39(3): 172-178.
[ YANG Y, XIE F, GONG S X, et al. Optimisation of polyphenol
extraction process and its antioxidant activity from Moringa oleifera
seeds by response surface methodology[J]. Food Industry Science
and Technology, 2018, 39(3): 172—178. ]
[40] #iFif, Fueik, BAEY, F. AT 2 HRRASEMNE

e BT 5T (7). 4 e B 4B AHH, 2018, 54(2): 62-68. [LIN S Y,
LUO X L, ZHAO C Z, et al. Research on polyphenol extraction and
antioxidant activity in Moringa oleifera leaves[J]. Food and Fer-
mentation Science and Technology, 2018, 54(2): 62—68. |

[41] kAR, EHE, BR, 5 BB RMDRIGRAN S8 T LA
7 Ul FmREL5 mA,2017,29(6): 865-872. [ ZHANG C,
CAO X Z, FENG Q, et al. Research on ultrasound-assisted extrac-
tion process of polyphenols from Moringa oleifera seeds[J]. Chemi-
cal Research and Application, 2017, 29(6): 865—872. ]

[42] %3, T8, A, 5. AT S Brod e 5 3B AL
EW S A J]. P B A &R e A, 2023,34(2): 52-60. [LIU Y,
WEI Z M, CHEN Z L, et al. Ultrasonic extraction and antioxidant
activity analysis of polyphenols from Moringa oleifera leaves[J].
China Food Additives, 2023, 34(2): 52—60. |

[43] GEBICKI J M, NAUSER T. Fast antioxidant reaction of
polyphenols and their metabolites[J]. Antioxidants, 2021, 10(8):
1297-1297.

[44] RALEPELE F M, CHIMUKA L, NUAPIA Y, et al. UPLC-
DAD-QTOF-MS/MS analysis of targeted poly-phenolic compounds
from Moringa oleifera leaves as function of seasonal responses[J].
South African Journal of Botany, 2021, 143: 107-115.

[45] FRIF, REE, KFH, F.HRKT S HRBBZAMNAS
B (1], R = $Am L,2023(20): 15-18. [LI T J, CHENG B I,
ZHANG F W, et al. Study on polyphenol extraction and antioxidant
capacity of Moringa oleifera leaves[J]. Agricultural Products Pro-
cessing, 2023(20): 15-18. ]

[46 ] KARAGEORGOU I, GRIGORAKIS S, LALAS S, et al. In-
corporation of 2-hydroxypropyl p-cyclodextrin in a biomolecule-
based low-transition temperature mixture (LTTM) boosts efficien-
cy of polyphenol extraction from Moringa oleifera Lam leaves[J].
Journal of Applied Research on Medicinal and Aromatic Plants,
2018, 9: 62—69.

[ 47 ] BHUKER A, MALIK A, PUNIA H, et al. Probing the phyto-
chemical composition and antioxidant activity of Moringa oleifera
under ideal germination conditions[J]. Plants, 2023, 12(16): 3010.
[48 ] FRANCESCA O, ANNA S, YESSICA Z, et al. Anti-inflam-
matory effects of polyphenols in arthritis [J]. Journal of the Science
of Food and Agriculture, 2018, 98(5): 1653—1659.

[49 ] CAICEDO-LOPEZ L, LUZARDO-OCAMPO I, CUELLAR-
NUREZ M, et al. Effect of the in vitro gastrointestinal digestion on
free-phenolic compounds and mono/oligosaccharides from Moringa
oleifera leaves: Bioaccessibility, intestinal permeability and antioxi-
dant capacity[J]. Food Research International, 2019, 120(120):
631-642.

[ 50 ] RAMABULANA T, MAVUNDA R, STEENKAMP P, et al.
Perturbation of pharmacologically relevant polyphenolic com-
pounds in Moringa oleifera against photo-oxidative damages im-
posed by gamma radiation[J]. Journal of Photochemistry & Photo-
biology, B: Biology, 2016, 156: 79—-86.

[51] KALTHUM U A, AHMED M, ROSSELEENA E R, et al. A
comprehensive review with updated future perspectives on the eth-
nomedicinal and pharmacological aspects of Moringa oleifera[J].
Molecules, 2022, 27(18): 5765-5765.

[52] NOUMAN W, ANWAR F, GULL T, et al. Profiling of
polyphenolics, nutrients and antioxidant potential of germplasm's
leaves from seven cultivars of Moringa oleifera Lam[J]. Industrial
Crops & Products, 2016, 83: 166—176.

[53] GRACIMERIO J G, OSWALDO C J, NERILSON M L, et
al. Effect of Anadenanthera colubrina protease inhibitors as an anti-


https://doi.org/10.3390/foods11172641
https://doi.org/10.1016/j.indcrop.2018.11.031
https://doi.org/10.1016/j.foodres.2021.110291
https://doi.org/10.1016/j.foodres.2021.110291
https://doi.org/10.1016/j.foodres.2021.110291
https://doi.org/10.3390/app10010220
https://doi.org/10.1016/j.envres.2023.116703
https://doi.org/10.1016/j.envres.2023.116703
https://doi.org/10.1016/j.envres.2023.116703
https://doi.org/10.1016/j.ultsonch.2021.105739
https://doi.org/10.1080/15538362.2021.1926396
https://doi.org/10.1002/elps.201600071
https://doi.org/10.1111/jfbc.12704
https://doi.org/10.1111/jfbc.12704
https://doi.org/10.1111/jfbc.12704
https://doi.org/10.3390/nu8090552
https://doi.org/10.3390/nu8090552
https://doi.org/10.3969/j.issn.1004-1656.2017.06.019
https://doi.org/10.3969/j.issn.1004-1656.2017.06.019
https://doi.org/10.3969/j.issn.1004-1656.2017.06.019
https://doi.org/10.3390/antiox10081297
https://doi.org/10.1016/j.sajb.2021.07.032
https://doi.org/10.1016/j.jarmap.2018.02.005
https://doi.org/10.3390/plants12163010
https://doi.org/10.1002/jsfa.8664
https://doi.org/10.1002/jsfa.8664
https://doi.org/10.3390/molecules27185765

- 422 - £ Tl B4

2024 4F 10 A

inflamatory mediator[J]. Natural Product Research, 2021, 35(10):
1690—1695.

[54] COZ-BOLANOS X, CAMPOS-VEGA R, REYNOSO-CA-
MACHO R, et al. Moringa infusion (Moringa oleifera) rich in phe-
nolic compounds and high antioxidant capacity attenuate nitric ox-
ide pro-inflammatory mediator in vitro[J]. Industrial Crops & Prod-
ucts, 2018, 118: 95—-101.

[55] MAHDI JH, KHAN K A N, ASMAWI B Z M, et al. In vivo
anti-arthritic and anti-nociceptive effects of ethanol extract of
Moringa oleifera leaves on complete Freund's adjuvant (CFA )-in-
duced arthritis in rats[J]. Integrative Medicine Research, 2018, 7(1):
85-94.

[56] MABROK H B, MOHAMED M 8. Induction of COX-1,
suppression of COX-2 and pro-inflammatory cytokines gene expres-
sion by Moringa leaves and its aqueous extract in aspirin-induced
gastric ulcer rats[J]. Molecular Biology Reports, 2019, 46(4): 4213—
4224,

[57] ELHADI E A D, ELGASIM A E, AHMED M A 1. Micro-
bial and oxidation characteristics of refrigerated chicken patty incor-
porated with Moringa (Moringa oleifera) leaf powder[J]. CyTA-
Journal of Food, 2016, 15(2): 234-240.

[ 58] COELHO N, JACINTO P J, SILVA R, et al. Green synthesis
and antibacterial activity of silver nanoparticles obtained from
Moringa oleifera seed cake[J]. Coatings, 2023, 13(8): 1439.

[59] JIMOHA W, AYELOJA A A, BADMUS O G, et al. An-
tibacterial and antifungal effect of moringa (Moringa oleifera) seed-
meal on marinated smoked African mud catfish (Clarias gariepi-
nus) [J]. Journal of Food Safety, 2020, 40(3): e12772.

[60] MONTENEGRO-LANDIVAR M F, TAPIA-QUIROS P,
VECINO X, et al. Polyphenols and their potential role to fight viral
diseases: An overview [J]. Science of the Total Environment, 2021,
801(801): 149719.

[61] KATARZYNA C, DAWID S, GRZEGORZ I, et al. Antivi-
ral properties of polyphenols from plants[J]. Foods, 2021, 10(10):
2277-22717.

[62 ] XU Y, CHEN G, GUO M. Antioxidant and anti-inflammato-
ry activities of the crude extracts of Moringa oleifera from kenya
and their correlations with flavonoids[J]. Antioxidants, 2019, 8(8):
296-296.

[63] JORRIT B D V, SASKIA K. The antibacterial action of
Moringa oleifera: A systematic review [J]. South African Journal of
Botany, 2022, 151(PA): 224-233.

[64] YONGAI X, RIAZ S M R, MAHREEN H M, et al. Viruci-
dal activity of Moringa A from Moringa oleifera seeds against in-
fluenza a viruses by regulating TFEB[J]. International Immuno-
pharmacology, 2021, 95: 107561-107561.

[ 65] CHAUHAN D, GUPTA N, SRIVASTAVA R, et al. Explor-
ing the anticancer potentials of polyphenols: A comprehensive re-
view of patents in the last five years[J]. Recent Patents on Anti-
Cancer Drug Discovery, 2023, 18(1): 3-10.

[ 66 ] SECIL T E, SEMA B, ASLI Y, et al. Biological screening of
polyphenol derivatives for anti-proliferative, anti-apoptotic and anti-
migrative activities in human breast cancer cell lines MCF-7[J].
Chemistry & Biodiversity, 2023, 20(1): €202200872.

[67] FAJRI M. The potential of Moringa oleifera as immune
booster against COVID 19[J]. IOP Conference Series: Earth and
Environmental Science, 2021, 807(2): 022008.

[68] DIVYA S, RYO S, SHOHEI Y, et al. Natural inhibitors for
severe acute respiratory syndrome coronavirus 2 main protease from

Moringa oleifera, Aloe vera, and Nyctanthes arbor-tristis: Molecu-
lar docking and ab initio fragment molecular orbital calculations[J].
Structural Chemistry, 2022, 33(5): 11-18.

[ 69 ] SONALI R, MANASWINI J, RUCHI B. Molecular docking
of bioactive compounds derived from Moringa oleifera with p53
protein in the apoptosis pathway of oral squamous cell carcinoma
[J]. Genomics & Informatics, 2021, 19(4): e46.

[70] SADEK K M, ABOUZED T K, ABOUELKHAIR R, et al.
The chemo-prophylactic efficacy of an ethanol Moringa oleifera leaf
extract against hepatocellular carcinoma in rats[J]. Pharmaceutical
Biology, 2017, 55(1): 1458—1466.

[71] BIN S A, PRAWEJ A, SHOFIUL A, et al. Anti-hypergly-
caemic activity of Moringa oleifera is partly mediated by carbohy-
drase inhibition and glucose-fibre binding[J]. Bioscience Reports,
2017, 37(3): BSR20170059.

[72] KIM Y, KEOGH B J, CLIFTON M P. Polyphenols and
glycemic control [J]. Nutrients, 2016, 8(1): 17.

[73] LIL Z,CHEN L, TU Y L, et al. Six new phenolic glycosides
from the seeds of Moringa oleifera Lam. and their a-glucosidase in-
hibitory activity[J]. Molecules (Basel, Switzerland), 2023, 28(17):
6426.

[74] TATIANE O C L, NATHALIE M, THARIANE B C, et al.
Antihyperglycemic activity of crude extract and isolation of pheno-
lic compounds with antioxidant activity from Moringa oleifera Lam.
leaves grown in Southern Brazil[J]. Food Research International,
2020, 141: 110082.

[75] SONIA G, DIAZ-PRIETO L E, VICENTE I C, et al. Moringa
oleifera leaf supplementation as a glycemic control strategy in sub-
jects with prediabetes [J]. Nutrients, 2021, 14(1): 57.

[76 ] FANARO G B, MARQUES M R, CALAZA K DA C, et al.
New insights on dietary polyphenols for the management of oxida-
tive stress and neuroinflammation in diabetic retinopathy[J]. An-
tioxidants (Basel, Switzerland), 2023, 12(6): 1237.

[77] LIRON B, GIDEON E, ILAN R, et al. Moringa oleifera
aqueous leaf extract down-regulates nuclear factor-kappaB and in-
creases cytotoxic effect of chemotherapy in pancreatic cancer cells
[J]. BMC Complementary and Alternative Medicine, 2013, 13(1):
212.

[ 78] NOVA E, REDONDO-USEROS N, MARTINEZ-GARCIA
M R, et al. Potential of Moringa oleifera to improve glucose control
for the prevention of diabetes and related metabolic alterations: A
systematic review of animal and human studies [J]. Nutrients, 2020,
12(7): 2050.

[79] SAIMA M, JORDDY C N, RABIA M, et al. Effects of dry-
ing temperature and solvents on in vitro diabetic wound healing po-
tential of Moringa oleifera leaf extracts[J]. Molecules, 2023, 28(2):
710.

[ 80 ] WANG F, ZHONG H, CHEN W K, et al. Potential hypogly-
caemic activity phenolic glycosides from Moringa oleifera seeds[J].
Natural Product Research, 2017, 31(16): 1869—1874.

[ 81 ] RAJESH D, N Y S, SILA B. Processing effects on bioactive
components and functional properties of Moringa leaves: Develop-
ment of a snack and quality evaluation[J]. Journal of Food Science
and Technology, 2016, 53(1): 649—657.

[82] XU Y B,CHEN G L, GUO M Q. Potential anti-aging compo-
nents from Moringa oleifera leaves explored by affinity ultrafiltra-
tion with multiple drug targets[J]. Frontiers in Nutrition, 2022, 9:
854882.

[83] GARCIA P M, ROCIO P, GEMA N. Health benefits of uses


https://doi.org/10.1080/14786419.2019.1624962
https://doi.org/10.1016/j.imr.2017.11.002
https://doi.org/10.1007/s11033-019-04874-9
https://doi.org/10.3390/coatings13081439
https://doi.org/10.3390/foods10102277
https://doi.org/10.3390/antiox8080296
https://doi.org/10.1016/j.intimp.2021.107561
https://doi.org/10.1016/j.intimp.2021.107561
https://doi.org/10.1016/j.intimp.2021.107561
https://doi.org/10.1088/1755-1315/807/2/022008
https://doi.org/10.1088/1755-1315/807/2/022008
https://doi.org/10.1088/1755-1315/807/2/022008
https://doi.org/10.1088/1755-1315/807/2/022008
https://doi.org/10.1080/13880209.2017.1306713
https://doi.org/10.1080/13880209.2017.1306713
https://doi.org/10.3390/nu8010017
https://doi.org/10.3390/molecules28176426
https://doi.org/10.3390/molecules28176426
https://doi.org/10.3390/molecules28176426
https://doi.org/10.3390/molecules28176426
https://doi.org/10.3390/molecules28176426
https://doi.org/10.3390/antiox12061237
https://doi.org/10.3390/antiox12061237
https://doi.org/10.3390/antiox12061237
https://doi.org/10.3390/antiox12061237
https://doi.org/10.3390/antiox12061237
https://doi.org/10.3390/antiox12061237
https://doi.org/10.1186/1472-6882-13-212
https://doi.org/10.3390/nu12072050
https://doi.org/10.3390/molecules28020710
https://doi.org/10.1080/14786419.2016.1263846

%4534 55 19

TEShs | 45 BORZ BRI, TIRE Lo BT STt R - 423 -

and applications of Moringa oleifera in bakery products[J]. Plants,
2021, 10(2): 318.

[ 84 ] IRAM G, ATTIA J, SHAHBAZ M A, et al. Use of Moringa
oleifera flower pod extract as natural preservative and development
of SCAR marker for its DNA based identification[J]. BioMed Re-
search International, 2016, 2016: 1-12.

[ 85] GIUBERTI G, BRESCIANI A, CERVINI M, et al. Moringa
oleifera L. leaf powder as ingredient in gluten-free biscuits: Nutri-
tional and physicochemical characteristics[J]. European Food Re-
search and Technology, 2020: 1-8.

[ 86 ] COHEN-ZINDER M, WEINBERG Z, LEIBOVICH H, et al.
Ensiled Moringa oleifera: An antioxidant-rich feed that improves
dairy cattle performance[J]. The Journal of Agricultural Science,
2017, 155(7): 1174-1186.

[87] SHAH A M, BOSCO D J S, MIR A S. Effect of Moringa
oleifera leaf extract on the physicochemical properties of modified
atmosphere packaged raw beef[J]. Food Packaging and Shelf Life,
2015,3(3):31-38.

[88] TESFAY Z S, MAGWAZA S L, MBILI N, et al. Carboxyl
methylcellulose (CMC) containing Moringa plant extracts as new
postharvest organic edible coating for Avocado (Persea americana

Mill.) fruit[J]. Scientia Horticulturae, 2017, 226: 201-207.

[89] CHOUDHARY K M, BODAKHE H S, GUPTA K S. As-
sessment of the antiulcer potential of Moringa oleifera root-bark ex-
tract in rats [J]. Journal of Acupuncture and Meridian Studies, 2013, 6
(4):214-220.

[90] DAVID F P D, FABIO A D F, IRAMAIA N N A, et al. An-
tidiabetic potential of dietary polyphenols: A mechanistic review [J].
Food Research International, 2021, 145: 110383.

[91] VILLARRUEL-LOPEZ A, LOPEZ-DE LA MORA D A,
VAZQUEZ-PAULINO O D, et al. Effect of Moringa oleifera con-
sumption on diabetic rats[J]. BMC Complementary and Alternative
Medicine, 2018, 18(1): 127.

[92] FAN M, DING H, ZHANG G, et al. Relationships of dietary
flavonoid structure with its tyrosinase inhibitory activity and affini-
ty[J]. LWT, 2019, 107: 25-34.

[93] GAOQ, WEIZM, LIU Y, et al. Characterization, large-scale
HSCCC separation and neuroprotective effects of polyphenols from
Moringa oleifera leaves[J]. Molecules, 2022, 27(3): 678.

[94] SRI K, MUHAMMAD A. Nutritious pure herbal whitening
sun cream processed from seed and leaf of Moringa oleifera forti-
fied with red rice[J]. Pharmacognosy Journal, 2017, 10(1): 77-80.


https://doi.org/10.3390/plants10020318
https://doi.org/10.1016/j.scienta.2017.08.047
https://doi.org/10.1016/j.jams.2013.07.003
https://doi.org/10.1016/j.foodres.2021.110383
https://doi.org/10.1186/s12906-018-2180-2
https://doi.org/10.1186/s12906-018-2180-2
https://doi.org/10.3390/molecules27030678

	1 辣木中不同部位的多酚种类及含量
	1.1 辣木籽
	1.2 辣木花
	1.3 辣木叶
	1.4 辣木根
	1.5 辣木茎

	2 辣木多酚的提取方法
	2.1 溶剂提取法
	2.1.1 常规溶剂提取法
	2.1.2 绿色溶剂提取法

	2.2 超声辅助提取法
	2.3 均质机辅助提取法
	2.4 其他提取方法

	3 辣木多酚的功能
	3.1 抗氧化作用
	3.2 抗炎作用
	3.3 抗菌作用
	3.4 抗病毒作用
	3.5 抗癌作用
	3.6 降糖作用
	3.7 其他功效

	4 辣木多酚的应用
	4.1 在食品中的应用
	4.1.1 在食品加工中的应用
	4.1.2 在食品保存与贮藏中的应用

	4.2 在医药学中的潜在应用
	4.3 在化妆、护肤行业中的应用

	5 总结与展望
	参考文献

