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Abstract : Moringa oleifera,a genus in the family of Moringa oleifera ,was native to tropical and subtropical plants. It was
well known for the contents of various nutrients and phytochemicals;polyphenols and saponins are the main constituents,
with the biological activities of lowering blood sugar,lowering blood lipids and anti-cancer,etc. In recent years, with the
further of foreign researchs on this plant;Moringa is gradually well known to people. Furthermore,No. 19 of 2012 docu-
ment of National Health and Family Planning Commission of China had announced Moringa leaf as a new raw material of

food. The purpose of this review is to-summarize the.nutritional value and biological activities of Moringa, which may

provide a reference for the application and/ further, functional study of Moringa in health food.

Key words : Moringa oleifera ; nutritional value ; biological activities jresearch progress

1 EY=HE

RN AP AR BT RN, 38 L, et
ot FRIE A H & AR mK G, dAERKAREZE
SRTERY, T 5, T S0 g 70 5, B 5 Rl IR
2000 m [ X AR BRI F AR K (B2 I BUK A E
o MABARAE S R fe s, Rt AE R
T IEFR M X B AR

BRANE R —Fh 2 Ge s Flr, AR ] £ 09 Rk 2
MBI, EESN, UK I EHMEREREK
TS T o B BT R ZE REAS Y AM0RT 5 1Y 8% SR AR A
1 AR R VAR 25 00 2 T B R 2 U, P TR iA

Wk H 1#7:2018-02-12 852 H#1:2018-03-06
FETH A =T EFE AR T (2016 YFD0400604 )
# W IA/EH E-mail: gjsun@ seu. edu. cn

T ZFREYM LS . AL, Fh P 2 il 2 R
JIR) R AR DR AT DR RAE i 2 v 71 ek
KLEEH . FIEPR e ShERRZ LET
STy it ki =57 .
2 EHFEME
2.1 BAFMEEERE

FRA M R 0 F Tk 22.42% 2 ARG 2
~4 A5 T EFEERFRP ST 3K 16 Fp 2z 2 L HIER i
PRAE AT B R, A B B 44% L BRI
WL S AR T 6 2 T R, P e e Y
- RRIR , 24 5 R A Y 44. 57 % |, OO~ — 1k
FRFIAEARIER , 2 91 i 14. 41% F1°0.20% ', KT 3K
AT T B i D R R TR R, AN TRRN AR T R 2 5
81.24% ,Horfilifa 5 72. 19% kiR 3. 03% , 52 [
LR SR I — " L A R B RO BE R IR,



226 KIRF=YIBE R 5T K

Vol. 30

A Ry AK G S EWARE, 5 56% i
50,
2.2 BHARHMHELER

BRI S AL R R LR A
KA MER CHARE MR, A 7RRIER
MRy MRS AR MY 4 R, AR
C o mWENAEN 7 45 53— J7m, A 85 uE , &
KEEA 25 g BRI, BIVAT i AN R CREXT 4 R
A BITFES S HORM 4 R E RN R AR K By
BOH S A —E 250, TEBR MR B B oA
B S. T p/g, FRNFAE AN H G, Hagrth a-
AR S RTINS 27. 8 we/g; 1M AE NI B 2 1 4k it
Hoy-A B2 95.9 pe/g, S B SR L, H v
FW &R R] 744.5 wg/g Aidi . MAMEHOAR I b
R ZRMAEY RS ESF LY REL - KkE
T
2.3 BHARRMT YR

BT, B SRR, E 100 g TR
1555 2357, 03 mg 4k 2. 78 mg B 1759. 37 mg,
3 ARG R SR Y 3. 49 % (11,28 £% 3. 92 %
111,39 4% 1. 67 1% .0. 93 {51, [ A4MLA Yk}
IR R I G B B AR 2016 ~ 2620 mg/100 g 2 [H),
BEOrHEAE 322 ~340. 6 mg/100g, 49 &40 1817 ~
1845 mg/100 ¢, i #7E0. 1 mg/100. g 54 Y . 5
E N A — 3
2.4 HARHHEYLEY

BT EG R Z WA, L2 5 R
FKhFE, AREER, BN H A ZH&EY
2.02% ,Hd X DI R mE Y . B RY
50, ! .

3 M

3. L B MAEIER

[ I AR 25T 242 B, SR I S O A S 4
WM/ o Bin Azad 55308 F AR RSB 48 h
HARTEAEE 7 ¢ MR BOAPISEN R, IS 7Err
TSR B 8 I P A B A e T 38 R M T 7% S B9 R B
2 ROBEPRp R, BIF 5T R BT, 55 A58 200 0 AR A L, 9B
R B O i 2 AR R AT, S A% S A IR B
PEX IRAUSOR 22 S AN W] 2, ML) =2 — AT A2 i ik
AV oo Ay T 490 ) T 2 A 10 A MR, DA T AP I A
KV, AR RR /3 25 . Paula 438 i 7k
P& BRIR B LT AZE AT BRIt R S U T B — i 44

MY Mo-LPI )4 5T, & Bk A 1 A 4 RE ANk
SR A 28 RN A RE T, LA HE W e Fh 2 L A7 A
R 5 2L R BT B e o7, Tl RE A 1 Sk 2 4 1 i b
VERIY . RIRE 76 Avise ZERORIFSE R, LB FE 1O i
PEY T 4, 43 5 L 100,200,300 mg/kg =4
i ZE A FHAE K BB PR A5 28 |, 2850 4 ] 1 T Tl
ST, G5 2R e IR LU TR R B2, — ANl
1117 N % ST O el 7 el RN N i S S
=R AR FE R AR RN R 2 R e A TR R O B
ERACE x5 [ P 5 B 45 o % i E e R —
]t
3.2 [EmBE1ERA

B A & B &I IR/EH . 7E Helmy 45
WSS 1 PR P 198 19y 288 128 B Bl 4, 943 301
PR -5 ESUY) RO i 4 S AR 4, B980T T 1
JIE LAk MR 114 R BRI 2% i g By s, 5 SR & B0, UK
IS EC) R A3 R A% S 25 AR PR o 37 I [T s 7K
Ve, LA — B R b AR B AR A R T s
FERR R K, R AR SR A R v At
LA IR B B A 5 35 1% R I G 7, s 79
R E H o = s 5 X 2 A b RE IR
23.67% ",
3.3 EmEER

R 2R I F 2R B, R i RITAR A 4 B A A I
WRYREIM AR Attakpa 5525 T A &M i IR R
FRAS ) e B A BROAR K S L) T 901, 285 SR 2 B, iR i
IRE-HUY)A 0 25 B i R AR, TRI PR 3 2% 14 & i
JER B T 20 i P 85 g 7 L 4 ik JEE I IR T IE &
H, B E M ABA KSR B e vk b Fh 22 5,
T AS 5200 155 2 ) T 200 6045 25 e B[] sl 3 41 )
TAL2 B4 o A S AR (3 - B i
FASU AT T BRORAR 9 BT A7 153, ke IR BB U #A7
Rk i A Y, E R 25 i ik R — 50 R e 3R U 1
JET I AV R 7 230 2R B ), AL ok 2R 5 kA
SR 25 A I, R T B IR R
3.4 mEKEA

SRR S, BRI 4 Y B AR 5 B B A A A
o SR, BRI B #EHUY) & AR M M 200
13 R B B4y, %o T SE BB A Ak D g 2 e e
YEH . Omodanisi 55 A ] M PR 9% 175 5 19 1 2 P
Wistar KRB, 45 T BRI B4 LY 110, 45 51 &
PUARAE T 1E X6 BT 75, W D i A 78 4 ) 7 — 1
ARV 25 T T A i 4 B 20 00 fig 8 I 25 [ AIK



Vol. 30

VPRRIESE  BOR BV E AN (B S I RENG PERT S i Fg 227

T N KT, [ it T Ui K-, (H R 4
AL A3 H KT s IR BT ISR
EBAE NP A5 3] T 5 E, Ngamukote S5 3835 T
20 A4 A] PR R R I, BEAL AR S PR AL, 38 i R
7Y e 7/ S T U N s 1 R R NG o
N IS P9 B DA S R = A IR b A AR Re T, 4
SR R B ZH AT N /K5 T B %
HE 2 2 B AR AN 52 ) I 0% 7K P, I R 2 44
RE I HYAHOC R ECN-0. 948 (P <0.05) , AR 35 f 11
MISEXRY S SGIRIRI A7 A Ko A AR AR Y e
SR B BT A RAONE o A s 2 1) 4R Ak
PIB AL LA K ik S A S KT8 b 2 A, T BRR
AT HU) 1 T 2H 56T B A AR AT P9 i 5 2 Y [
i, A SC AP 5 R XS
fllp 2 OB SE s SR — 30 o ph T LA AR
S MUy e B v A P ) & P BT S AR Y KT B AR
PRI AR, X O A 7 A 8 0 P S R R
XoF 24 L JEE LA R 240 A 43— A, AT AR AP BILAA 1Y
SERANE
3.5 HMEIER

BRI B — € By P8 AR . Tragulpak:
seerojn SERIFSE & I BRAC - Pt 45 B R A% ) T A
20 L A 2R 1 O (ERKL/2 ) iR AR 7Kk il
ARG f 9 HCT116 401 R 385 o BRubz A8,
BRA I 7K A2 ) B % B e B4 e 20 MR o i A A K
V-, 1755 DNA W2 DL A 2 95 20 o BT A0 O 13 %
KA 9ER AN A A I B o AR R A, B K
FRIBCHIO Al - B 20 (AS49 ) 98 7% 1) 41 it 1 2
IR . B9 K 51 HTBROR 7K 3 B b 320
JHL 24 b, 43 550 a4 i 4k iy S 0 K SF- \DNA g
7 R TR A R A R R ) SR [) 3
it PPN LA p33,, c-myc  SRp30a  Bax  Bel-2 |
Smac/DIABLO .Hsp70 il PARP-1 4% R Y R 1K,
2R B-PCR K I 5 48 ¥4k p53 | c-myc Skp2 |
caspase-9 Il Fbw7a ) mRNA ik, £5 R FE W, B
JKEEBCHHG I T p53 K H mRNA #5563 150K
S AEE N T A0 B TR R, S R IR
7K i S B I k175 S i1 B g 20 it £ DNA K
VKAWL, AR T L DNA T2, 5 4k
AR P Xof JHF- 9 4 L5 20 o A ORI T S B, R
WK $2 B BE A% (. 5 1 A 98 20 PO T i B A
Y, f345 PARP Fl caspase-3, MHL A 7-8 H U1 Bel-xL
)02 2, S A I, RO B SR ¥k B T 200

g/ ml S RE 6 75 80% F BE - 411 il ¥ 410 P 7y 184
5RO B
3.6 MKEBIER

BRI & o A BIREM . ABR
Pl 45 B A9 5 UL $h 25 W) o, e 18 0 35 R AIX
RAW 246.7 E W4 il N 1Y) TLR4 | TNF-o L) J¢ 1L-183
FRACE L FIREBOAR AE 19 80% KA L BEHR )
HEAE AT . s 40 it — 45 AL &( . nuclear factor<kappa B
(NF-kB) \IL-6 4548 5E P R Hi il NF-«B 5538 #%
el g v
3.7 mHRIER

Ogbuggu S5 55 T 40 24 RN a2 P abf i S i
BEAYNRIT O —FZ AW HIV YR, Z 5 BEL
ST TESE I ] AR BT B A i B A
A By T 100 = R i e 0 2 B 9 R
CD4 205 1t , 45 R W], SE g0 40 ANHERY CD4 20 g
RN URRH B iRy AR e — o R R ek S
TRNEER oI TIRE ™
3.8 Hfty

WSR2 B, AR i 7K B i A W Sk PR T 42k o
SEG A3 5 LA v EE A6 B SR 1000 ,2000 3000 mg/kg [
BRI K SEPIBC S 6 mg/kg AOF & BRI 7 15 J7
St i 2P FCHE S HUR G (9 R BB I 25 R, 75
ARG 20T 58 73% 82% \91% , 3R
FEUT L AES—I7 T, AN T E AR R R 2 e AL
TR RE 12 A B WA EVE T, X g o i Wist-
ar K FRUZR 8 = v BE A AR R B v, 15 F B i 2 L)
T, BERE R IN, PR W 8 LR I A A B i e 1k
WAL I 5 5 FH = Y ALT A1 AST 7K, [R] s B34 i
TH WU R R AR BE , T DR AP B /N e . 3 5b,
PR - RE B 157 103 52 W 7K O B A 52 AL 1 K
L,

4 EE5

AR SENR A B TR E A2 FHAN (E2 7 b
] A, (B S — o 4 £ il JEURE, AR R
WU 5 B — 2P AF T MR o BE [ SRR B A A
PIBTFE B AR X AR RIBLH] B AW R R
B iy SORAEE B i AR S il BT A AT BRI i

B
Lo
S 30k

1 Zhou YP(JEI7Ki¥) ,et al. Nutritional value analysis of morin-



228

KIRF=YIBE R 5T K

Vol. 30

10

11

12

13

14

15

16

ga[J]. Mod Agric Sci Technol (FAC LA R} ) ,2016,20.
73.

Sancehz-Machado DI, et al. Nutritional quality of edible parts
of moringa oleifera [ J]. Food Anal Method,2010,3;175-
180.

Moyo B, et al. Nutritional characterization of moringa( Morin-
ga oleifera Lam. ) leaves [ J |. Afr J Biotechnol, 2011, 10;
12925-12933.

Salaheldeen M, et al. An evaluation of moringa peregrina
seeds as a source for bio-fuel [ J]. Ind Crop Prod,2014,61 .
49-61.

Valdez-Solana MA , et al. Nutritional content and elemental
and phytochemical analyses of moringa oleifera grown in
Mexico[ J].J Chem-Ny,2015,2015:1-9.

Liu CF (X & 7¥) , et al. Nutritional value of moringa[J].
Trop Agric Sci & Technol (47 & MV BF4% ) ,2004,1:4-7 +
29.

Ferreura PMP, et al. Moringa oleifera: bioactive compounds
and nutritional potential[ J]. Rev Nutr,2008 ,21:431-437.
Makkar HPS et al. Nutritional value and antinutritional com-
ponents of whole and ethanol extracted moringa oleifera leav-
es[ J].Anim Feed Sci Tech ,1996 ,63:211-228.

Bin Azad S, et al. Anti-hyperglycaemic activity of moringa
oletfera is partly mediated by carbohydrase inhibition and
glucose-fibre binding[ J]. Bioscience Rep,2017 ,37;1-11.
Paula PC,et al. A protein isolate from metinga oleifera leaves
has hypoglycemic and antioxidant effects. in alloxan-induced
diabetic mice[ J]. Molecules ,2017 ,22 :1-15.

Arise RO, et al. Antidiabetic and antioxidant activities of eth-
anolic extract of dried flowers-of moringa oleifera in strepto-
zotocin-induced diabetic rats [J |. Acta Fac Medicae Nai,
2016,33:259-271.

Chen RJ( BEE# G5 ) 4 et al=Extraction of total flavonoids from
moringa leaf and“its hypoglycemic effect[ J]. J Food Sci Bio-
tech(E S 5 AW HE R 2298) ,2007 ,4 .42-45.

Helmy SAlet al. Hypolipidemic effect of moringa oleifera lam
leaf powder and its extract in diet-induced hypercholester-
olemic rats[ J ]. J Med Food 2017 ,20.755-762.

Yang Q(#15) , et al. Study on the hypolipidemic effect of
Moringa oleifera extract[ J]. J Food Safety Qua (£ %4
Ji R A4 ) ,2017,3:963-967.

Attakpa ES, et al. Moringa oleifera-rich diet and T-cell calci-
um signaling in hypertensive rats[ J]. Physiologl Res,2017,
66:753-767.

Sana A, et al. Hypotensive activity of moringa oleifera lam
( Moringaceae ) root extracts and its volatile constituents[ J ].

Trop J Pharm Res,2015,14 .823-830.

17

18

19

20

21

22

23

24

25

26

27

28

Omodanisi El, et al. Assessment of the anti-hyperglycaemic,
anti-inflammatory and antioxidant activities of the methanol
extract of moringa oleifera in diabetes-induced nephrotoxic
male wistar rats[ J ]. Molecules ,2017 ,22 :1-16.

Ngamukote S, et al. Moringa oleifera leaf extract increases
plasma antioxidant status associated with reduced plasma ma-
londialdehyde concentration without hypoglycemia in fasting
healthy volunteers [ J ]. Chinese journal of integrative medi-
cine ,2016 ,24 .1-6.

Kapthivashan G et al. The modulatory effect of moringa oleif-
era leaf extract on endogenous antioxidant systems /and in-
flammatory markers in an acetaminophen -induced nephro-
toxic mice model[ J]. Peerj,2016,4 :1-18.

Tragulpakseerojn J, et jal. Anti-proliferative effect of moringa
oletfera Lam( Moringaceae) leaf extract on human colon canc-
er HCT116 cell'line[] ]. Trop J Pharm Res,2017,16.371-
378.

Tiloke C,et al. The antiproliferative effect of moringa oleifera
crude aqueous leaf extract on human esophageal cancer cells
[J].J Med Food,2016,19 :398-403.

Tiloke C,et al. Moringa oleifera gold nanoparticles modulate
oncogenes , tumor suppressor genes,and caspase-9 splice va-
riants in A549 cells[ J]. J Cell Biochem,2016,117:2302-
2314.

Jung IL, et al. A potential oral anticancer drug candidate,
moringa oleifera leaf exiract,induces the apoptosis of human
hepatocellular carcinoma cells [ J ]. Oncol Lett, 2015, 10
1597-1604.

Giacoppo S, et al. The isothiocyanate isolated from moringa
oleifera shows potent anti-inflammatory activity in the treat-
ment of murine subacute parkinson% disease[ J]. Rejuv Res,
2017,20:52-65.

Tan WS, et al. Moringa oleifera flower extract suppresses the
activation of inflammatory mediators in lipopolysaccharide-
stimulated RAW 264. 7 macrophages via NF-kappa B Path-
way|[ J]. Mediat Inflamm ,2015,2015:1-11.

Ogbuagu EN, et al. CD4 pattern in HIV positive patients on
HAART exposed to moringa oleifera leaf powder in south
east Nigeria| J |. Int J Infect Dis,2016,45.267.

Somsak Vet al. Antimalarial properties of aqueous crude ex-
tracts of gynostemma pentaphyllum and moringa oleifera leav-
es in combination with artesunate in plasmodium berghei-in-
fected mice[ J]. J Trop Med ,2016,2016:1-6.

Mallya R, et al. Moringa oleifera leaf extract: beneficial
effects on cadmium induced toxicities a review [ J ]. J Clin

Diagn Res,2017 ,11.1-4.



