Botanical Research 1H¥I%7 5T, 2020, 9(5), 461-470 Hans )0
Published Online September 2020 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2020.95058

MR S ThRE

¥, & A, THZ, AERKR AdRY

LRSS SR R, Rl
PRI QL) MR R AR, LT AB

Email: ‘xuanweizhou@163.com

91
A

ks H . 2020E8 H16H ;s FHHM: 2020%E9H3H; KA HM: 202095 10H

R

HER—MESTEFVRNED, ERA. A EAsirassiE T RS FHaky, &
AESREN YT URRRERMARE. FRRE-EBMRIXE, FHRERETENIEZENZ
Rk, FERBRELEAMTIV BT RMNARR. 2308458 T HREP - HEERN-EEE. &
BRAMAEYEEK. B, SERENERRS (K. BIR)SHAR. SENSHERS, METX
EEEY R & BERERE . FERE . SRR S AR T RES, BTENTTRIEE MR ESE,
X 5in

Research Progress on Active Ingredients and
Its Functions of Oats

Mengyuan Jin?, Xiang Li%, Mingcui Wang?, Weiran Cong?, Xuanwei Zhou?!*

1Department of Plant Science, School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai
2Xuncaofang (Shenyang) Biological Technology Co., Ltd., Benxi Liaoning

Email: ‘xuanweizhou@163.com

Received: Aug. 16", 2020; accepted: Sep. 3™, 2020; published: Sep. 10", 2020

Abstract

Oat is a kind of nutrient-rich crop, which can be used as food for animal feed or as raw material for
brewing industry. Studies have shown that consumption of oat-rich foods can reduce the risk of
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chronic diseases such as hyperlipidemia and diabetes, so it has attracted widespread attention
from scholars at home and abroad, and has broad application prospects in food health and other
industries. This article summarized the composition, content and structure of some active sub-
stances in oats, such as f-glucan, proteins and bioactive peptides, phenols, vitamin E, and lipid
components (sterols, fatty acids), etc. And this article emphatically introduced the biological func-
tions of these active substances in lipid-lowering, hypoglycemic, immunomodulatory activity, etc.
It can provide a reference for the development and application of oat products.
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1. 3]

M (Avena sativa L) RAREEA & —FAFARY), MR AR SFRE AL, T E AR TE IR
X, EEIGRIE, PUE, M, PUSTEIER. PR B A R B B U AR AR [ AP
FREIERY, BT E L I RAEE S MR E DR R N, FE M TR E R, P,
PR A X o SR AN T E A s, B TR, A BT ACRR AL,
[ A BRSEZE REE oy B, R B X ANRMEZE . S ZMETRRD, L R, B
PRI BRI E T S i 22 RS S5 [2] o B AN KSR TR, 52 LA o Ut A A L [ 5
HOBIRE R . T AR S TR PR e RO 2 A s N AR HRBT I DD RE[3]. M E TR F 5, I
FPRLAR S AT KR p-RIRNE . MR IRBRYIIR . R R S T 2 IR SE A a5, 08 R
BREMP R NENEFRRMZ—, X3 TEASNAE W] ZRE, R TR A 2 & R SR
ST, NATTHIER B 2 () Sl 4% BT THRE (7 S N I R B AR 55 . A SORE X2 p- R0 . SR A PR Bk
BV By SR e AE A R NS I DO REREAT B &5, BB 43 1 IXEEYE R B2 D Re, LU
JE BRI T AVE IR S T R AR .
2. FREMEMERS
2.1, #k p- B

HEAZ BRI RME, — PR p-D-E M LR G M ST R R 2, EBAPAE THPRLI AR =, Bk B
S — R A B B R B FRE T B-(1—3) R (1 —4) B Rloi e ALy, G S (15 1)
PRI BONE ) — RIE R T4, BATPUME. RO f R & M e i D he . Hed, -
TR TS p-1,31B-1,4 BETFBEIN LU AE A -1 JRME S5 M A D RE P 1) e R BE R 3R [4] -

B AN [F) 1t XA [7] it o (0 RRSHE22 dit Fob 1 3-0 SREMRE 5 B 22 S RO, L B AE 2.0%~7.59%4 [l N [5] -
22, RERERNEL S

MEERAUREANE, HREREEALTER, HERATERK. PRTHEELL 56 (e RN
SRR, SRR MER AR S ETIE N 15.43%; MEFEARTEHE S THMSY, 2ERT

][l
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flrtehs, & AR 2.0, 441 (biological valence)y 72~75, W FUARIE #E 21 8 FUE IR 24
HE NELTR 8 Fa kiR, Hit, F—BEmEAMEL, wEred NMEERKE, Rk iss
[1]e XIRISEIE e Fp 7 B A vk 8, R EE AT B A 7 TR 66.2~14.4 kDa Z[A][6], J&
KREERFLZHARIGER, HOEMEM TEHEAD TEEE 90.16~2.76 kDa; &t i <5 HL w70 i i [
N 11.48~4.11, REE AW KA G HANE TRV BUHEGE LS5 T 208, 2 5L EY sy
AR B S E A RS R ARIX M 22 7t i AN TR 8 A il PO o) 2% X Pmae A

B-1,3

Figure 1. Structure of the #-1,3 and $-1,4 bonds of s-glucan [1]
Bl 1. (1-3)/(1—4)-p-D-E B FER L F 251[1]

2.3 BEUEY

MR G — AR TTERAL, S DA BRI R AT, AEXS
T SR AR AN 25 A A BT AL A R B AR . BRILZ AN, AT E BB AL S I A B T T 18 R
Wi, HA R R SR RS BRI TR T 2 B4 e R R R B BE T[]

(1) BifR. BR(A 2(a) &2 HIREAEERR IR fTAEY), R S ERFENLEYRL —,
LA B A & TR AR P INm RYIR R 2, QR BLIMIR A P AR IR . R . & SR
BRETR. MREEPR. KPR, H5R. FTKR. KO FILRIKR. TERSE, MR, R
T G P L E MR . WU 8 L G ML AR, i S BIRAAE TR 5sh e, 4ia
HIEIR 2 S an e CIRRBE S &, 7 S BRI /K R A REML 25 . X2 T0%H) L RE SR BVt AT F 7
I e 22 P K R BT 0 B R AT PR I BR AN VA PE RO R 55 2 0, SR A, A B S & R 1 AP AE 7]

o]
O O
OH
@ (b)
Figure 2. Structures of phenolic compounds (a) phenolic acid; (b) flavonoid [1]

E 2. MR AMNUELE, (2) BYER; (b) HFRER[1]

(2) K. FHZALAY(E 2(0)) EAEYE N —Fh B ZERTEERSy, BA 2R, KA
H C6-C3-C6 ‘BHEI L& . 5,74’ -=F2H 8, 37,4’ 5,7-DUF2EE &N 4° 5,7- = 3§45 55-37 57- — FIAH Sk ik
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WA S5 e TP ) BB IR . MR PR RN AR R, AR ERMMER. KEhos
E BT RAEE R X RST8] AL X (Proanthocyanidins, PAS) & AT e RE KA TR, iRk
BEAUHE ) LR BRI LR R THER, KElEfE S EED, MERKREPETERE . Wi
HFEEE NI F, BEREMEE DS &N 15. 29 molg 24 [9].  AATTRT oAk 27 B3 (T 92 AR 20>

(3) ez Rt (Avenanthramides, AVES). 37 BINE ik AR e LI,  HH— R A F2 B A R S AT
FEWRN A 5 2R R B AT A I % B (-HINCO-) S T BT, A 22 hRe A7 (OB A B oy, Y
FEREE PRI I N BR B AR R P 70 A3 3] 20 Z A AP, b £ 2 =F02 Bp.
Bf Al Be (1] 3), HAREAFAE THFRIANZ 2R B RGN 2, HAERR B b & & ey vl JA 400 mg/kg, 1
TEFFRIH & B ZITE 2~289 mg/kg 2 [AI[10], X85 5 1) 22 e 5 e W fh . FIAELENT ] [ DL R s 261145

THX.
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Figure 3. Structures of the main avenanthramides [11]

Bl 3. EEMEWAIULFLEH[11]

24, FRERER

PR AT FTI S B 4000 Fhaied b, 90% LA L#EZ RIS &N 5%~9%, HEUE S TIERY.
FHG IR B AR A, 90% LA By A fE Rk AR LA o e I G AN A I i i A =, B FEE .
Wee IR 55 22 R A= 1) 2 D) e

(1) %/l5(Phospholipids, PLs). g4I 1454 m 43 MRS,  BPESEE R (Sphingomyelins 1 £2 fif
g A 2 H i 58 (Phosphateorphosphalipid) (141 4). #3218 lg 3 20645 % 5 1k AH 5 (Phosphatidylcholine,
PC). W% fi5EE £ %1% (Phosphatidylethanolamine, PE). % fiE &t /ULE (Phosphatidylinositol, P1). & i Bt H i
(Phosphatidylglycerol, PG). #fig 2 (Phosphatidic acid, PA). ¥ L% AgBEAE A (Lysophosphatidylcholine, LPC).
A L% i 9% 20187 1% (Lysophosphatidylethanolamine, LPE)Z:[12], EEA7 F#k. MFL. & FIEGF, N
ff) LPE. LPC. PE I PC 2% 5 S HRF K 1.7%. 2.9%. 2.5%#1 3.6%, MEFLH1f) LPE. LPC. PE il PC
Iy A2 SR BTR 1.7%. 3.0%. 2.3%F1 3.5%, 1M J& v FIRA UK I PC A PE, 33 21 b s IR BT 2.6%
F10.9%. 2.8%F1 1.1% [12].

(2) HYE I (Phytosterols) o %[ % (Phytosterols) J& T 401t SRk &4, TR KRR AE Y &5 % .
YDA B B G Ay, AR IR R TR TR SY . e R S R [E A2 B-sitosterol. A-5-avenasterol
FNSE I S BE[14] . AEY) [ BE5 IH [ BESS M AR AL, UEEA A E .. R BaT ik, BRRCH 250 MiEy)
] P R 2 SR A, R A oA DA AT R B U R b R O WIS B- 4 (S E (B-sitosterol) . S i S
(campesterol) F1 5. & i (stigmasterol) [15] (& 5).
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CHs—( CH, ) | —C =—CH—OH

CHNHCO(CH,),CH3

CH2 —O0—X

(A) B
(0]
(‘)l (|:H2—o—«u—R1
R, —C—0—CH o
by o L o
b

(B) WRERH il
A: BEBEIRROSEH, b one mACRIRIIR T RO AL, X AURBHRIDFEBERRIE . B: B MA@, X R, R
REMEWIRRRE:, FEBRIR T 28— RAE 12~18, Ry R ATELAHREtE W] LAA A

Figure 4. Structures of phospholipids [13]
4. FEBAERIHFLE[13]

>

B4 K8 B (B-sitosterol)

SFiH #5587 (campesterol)

Figure 5. Structures of phytosterols [15]
5. EYEEE R EELEM[15]
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25, MEHEER

REF M (tocols). BERM IR HAYEER E (Vo)W — R EY), FEOFEEEHm. A5 =
15 A B D-o-2E B AEBE AT A, BV T 1936 EAE/NE R R BN 545 3], £ B+ B
LB pEBW. » LB, o-EFR, Kb o EFMBNEE(X 6). A B RIEFR LTS
B2 T R B0 () A T I TR FE AR AL TG L 19~30 mg/Kgs SRR 7 BN A A T I A P AR A
FEl &y 21~32 mg/kg [16].

Rs3
CHj
R, CH3
CHs CHs
HO
R1
wEY R1 R2 R3
a-E B CH3 CH3 CH3
p-EBEH CH3 H CH3
=11 H CH3 CH3
- B H H CH3

Figure 6. Structures of phytosterols [17]
E 6. &£ BRI FLEH[17]

3. MERMMSTHNEMEIIGE
3.1. 3 p-EIRPERIThEE

(1) B E. p-HIRME P AL 4E, HAARENS, WIEBGRIE S B R IE m IR R & i
TN 5% p-EIKNE, SRR RORE MR AP R, BHEHMST 394 MMM, 45
d J5 AR FEFR S EL A B EC 2 5 i 2 1 [ e R 2 PR s B TE RO FE LI T e B~ S0 T LU it g
A S TG AT S B2 ARG U g o 5 25t A FF 0N D P V8 P 2 4 2 -5 0375 s L[] P 7K P B 2 (1]
FPAERR,  PTRESZ L TE /N W P Bk 14 470 0 R B AV e I 7 RE 285 P I B (o L e, BT R ol i o et fie
L] PR AT A R R P PR UL [18] o 3 AT NN ARESE - SRR A aod 52 Wi g 3 v PR B A P m e, It
AR ERAR U, AE RS s, AR IR, IE 0 4 o A R A 1 32 AR I TR RS
NI FEAR N IL375 HEL [ B2 [19], AR FE AR -7 SEME L AR A v bl o PR AU A= Wl R G0 A0 o i o
HENRIDTRR , M 2 4E 5 8 WA AR AP SRV 25 S MfEFH[20]. BERICT B-w b
5 i T B R ) 4ROE I LD, DRI s e B BARHLRIE AN TS 4, 7 ZEdE— B I o

(2) WATMKE. M p-HRBEAAENE. 4T EBRKR, GHEAGHENEEIE: S BRI
B INFEEE B R IORG B 2002 B HE A, I B I R A 5 2R R S, 5 R A A AR B R 2 K
(Peptide Tyrosine Tyrosine, PYY) 8, 7EHEG5E A MBI RN, 9> NEER, FEE ST Ik K-F
1 HBI[21]. HAEFHVLRI T ReR M p-H M nI 42 5 Wi W s B LIRS, Xt TR ) 3 o P BELAG &
YIS, AT 2 B A IR 4 B 165 0F 0 R BBR M2 A -8 SRR IR T LA A0 s P T R 22 2 R g 1) 3 1
TR IR RISk A DE SR I B0 SRME L T LU VR 45 S A0 v T, R R R A
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WEEBCE R DIRE, AT ORIENLA MR P07 E5C T HAURI O E i, R — Do,
Q) HELYaEtt. #E pHRER T LIRCRIIRELIAN, AR S RIERE ST IR IR I
i PUMRSERIThRE, X EAETR.

3.2. MEBBAREZRAITIEE

(1) EAAEA . RO SR & ERS, BA HHEEROERE . EIEE AR T, Pl
e B A S TERR B A T AP, (BERSSERNZET, AN Ed 2 B lEE, X E bk
SCE A T B SR 2 NZE It e, LWEae . O MBS, M | AT 1,1-—
FRFE-2-— T ZRHE E H1 3 (2,1-Diphenyl-2-picrylhydrazyl radical 2,2-Diphenyl-1-(2,4,6-trinitrophenyl)hydrazyl,
DPPH). 491 & 1 B9 L S5 B MiE BR VR, % TIPS N BIF 0 R IR 652 B /K A 52 42 g 1k
T A E AR AR B R, JF HLaD R A AR P 35 P 4 (Reactive Oxygen Species, ROS)P# 1K 20%~40%, I
IR T2 B H KA IR E s BT 7K = P S ARG 1 o BE 4 P 43 S v 17 DU SE L i SR Ak P B84k
R AN A SR ETE R 2 2 £5F0 3.4 fir; SRE0IE R I LK AR =) R % FEARAE U8 T caspase-3 (1135 14,
MBI LE T A8 SOE0F S I 4R AE T [22], SRBHIE I 1 #6322 A IR R A BRI PT AL RE /1« KT REAMEHIAL
H1, BT R PR AT A P A IR BES U/ ROS 77 A 484 5 Py Y5 Pl R i 0 8L R0 P 7 4 i
WFFEN BTG IR ) N 35 C ai AP 7E PR 2 IR pk AR, BRI re g i Ay 2 B it — AN AR 7RG R A
HEE, DLMOSRRIEGURAIETE: 55 0T 90 3 WA 2l A A it /K P56 1) A7 76 T a5 35 B e AT 5 1B i i XX
JZ 45 G I B JE 3 NG MR AR BRI BT A v M, HLBR /K Ak i A W] R AR kB AR IR 5 RV 1 B ER AR A
FAER IR IR UL SR BRib 2 Ah, diidisabae /il e SR G, Heilie o- 2B il 2
L RAAAE I LG R [23] I OE T3 2 K PU A ATE PR s it e b, R /b 1 se e i 7 ez b sa AL ik
MUER, R 75 5 2 (2 SR FL R A

(2) WATIMLKE. MR OKEA RIFI o % b EF(a-glucosidase, AG)FI ik EL Ik 1V (Dipeptidyl
Peptidase 1V, DPP-IV) FIMI il G 1 o AG AR /K I A0 I R v 1) S B , DPP-IV A2 i & 38 0 Wb Ik 2 1) S B g
WF5T R IR FH T SN2 W e 22 2 /KA B AT DPP-IV 4MNEYE, JLMH] 2 3.7 + 3.9% and 46.2 + 28.8%
[24]. KT HAEFNLE, BRI BAR ) —EZEANKTTS DPP-IV AL S, % DPP-IVR
Mz A%, ] DPP-IV. Er[iEd 5 AG K& Akt &, e sl S AG g4, Ml
L EHNH] AG 1 H[25]. BR T DPP-IV #IHIE 41, 63 8 8 w] LRI B 3R (7= A8 . mT DADH G 75 22
SR, IRR M & A PR 1 AL

(3) BEESMIRIERN . MEEOKEA D TEA, SRR S 8 M 2 IR B R 1 w1
JERE, RIHEZEZ AR BRI IR CR, 01 78k B2 B2 12 B A 35 me 400 ) 1 A 5 o 35 e g
(Angiotesion Converting Enzyme, ACE), LAl %} 86.6% (+10.7%) % 96.5% (+25.8%), LLiFfli MKFEH
FEEURRE 2 B B B SRAUIT T B K AS 2 [24] . WF F R IR A B 1 WA B AIK 1 LSRRG 4% R g B 1 R [ e A
JFFFE A I [ R P52, 386 T BRI B 7o FRAGBG ROV, R8I0 T ZS(EARYTRR AN TC MHEME26]. 5T
FOAE AL AT R i 3G nZS (e Ig T, TC ARV ER A HEM 8 5 FFIE CYP7AL B ¥E 14 >k FEAIC 3¢
LDL-C FUJFIE TC MI7KT[26]; BRittz Ab, ez 8 n] DUl #i] ACE W&, KK EMmE. K, #
FEATAEEE Z MR EIRER, (HHAERNLHIE 72— PRI .

(4) PuEy7 . MEPLFEER S ER S, HEFREFE, AN TEIERE. —HhrmaRRE R
P B APUET « R ANEIZFENLREA I FE A . — D& ORI A E A2
WA E S 3h 5 nl B B B 02 s 5 S 1B B LR SR, T S S M BN 1 8 B JE SR A K B, 5 R
IRIMLIR 1L-6 W< FEANMLIE LB WA, 1MVLLLE A C e B2 1 (C-reactive protein, CRP) & &1 &E, Ak
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BRIV A3, TSR 1T i SV ANl BB RR R RE A A RSN [27] 0 BRI — B AU R HRER A B R R
R, HiX—DhRENLH] MR AL, & 2P,

3.3. BEUSMHITIEE

(1) UM o M G — PP Ak, HAPUEL . Pisk . PUBBERRE. 5IER4RA
A, BB 27 AL KB ) ROS SR4ERF OB MR M . AVES (T AL M AT /b B ROS i S A4 RS 43
M5, AT BIPUMR 0 H . 7R M AVES 76 M8 4H A - mT DA, 25 B IR 40 i P 1) ROS
K, A RFENBUEEIER . B3 AVES 15N BT 2T 24 200 M (10 &1 1 55 P Y4 80P 403 0 42 1l 4
FAIRA T T 2 St E I [28]. HAE Tt KB AVEs 75 DEAD-box & A5 e ATP HKHHI RNA fiftfit
fiii 3(DDX3)RNA fi#lie i £ Arg287 I Arg294 FREAb 44, LA ATP /K& RS St e, IS
FOK e A Mo ZoRn AR AR Ve 1 5 A ROS ORISR ML T, AT B0 8T 1 B 9129 AT 78 I HAE H
WU 3 R b i 20 ) A7) 2 1 (L% p53, p2d AN p27) ik 40 RS, RS S, b
— [ 70 0 2 A R o T A k) B A A R RN 35 59 1245 [30]

(2) HEIEM. MEMBYITRLE T EARAKKIPUEIEEZ A, BAPUR . 5. PUlil. buahiksh
PERE AL AT GE VS P S (R DR, RT3 7 B PR 1) 4 P 40 T e e i S S S8R DX 3 93 (191 o 2238 AT 1
PR AL MAEBEAR), HON R RN, S8 A e St T A R LRy

3.4. FREAEFHITNEE

Y B B A TSR R, SRR R IE e 77 SR U 4E ale BRIk, b R, welS
UEL [ 7 A SE A S AT ) N Ao T PR A, A YR B ] /KT o T 7 R B S LR S )
AT UAGR A S5 BRI R, 1 15 e A QB B AL SR RO i, 800 -5 1 o A QOB AR S H b &2 IE AR SR I e
AT 5 e A 2R LA R IR IURE[31] o 6 T AR HIAILHR S5t 8 A DA W T ATl A A o g PR 4 ik
BRI FAE o 53 A AT B A S B il P R 1 I P SR AR i, BT 3 S ] e S i, i 9 22 [32]
HIVE R TR RO iR, SR EZ R RRR.

35. MEHLEFRTHEE

M B BT . BFICR I 2 E u] DLTIE 404 PR IR A R K L D (K 30
YRR A2 TEU T o 4% B ARG PR AT B U2, #h 742 25 E AT REXT COMUEZE SR 00 BE AR 4P 1R
i HL4et: % E A R T O HaIT 500 o IR E4E % E i al il s AL SR B, IR 4L
SUGBIR, ERRATF B R. TR EE E R Uikt 5 ML R0 /R 1. 5 T-16
WU, BFTCR B B E B I S AU R (0B SE E SR TSR k44 I8 B i 1 BT R A B
EIHUANE FH o 3 S IO RO %o R 1 2 7 M A 7 0 A e A L B e S A 5 o S 1,
TiHEAS F4E T A AR R R 43 E AT DU ot V85 40 32 SR S AL L R R [33) s 4tk T
DL I A S AN MR A R, TN 0 DR T 1 1 L T G S I 25
4. HRRE

I 2 0 [ 05 R PR N R AR T KPR, A TSR 0 ) S (i, AT SELAN DS PR B T T 7
S DL 1 F2 A R BLAF IO, SRR AT TR, R RSP RS040 TR . 3t 32 1
AR, BV FEA AR MR SR TT, IS A SERIIE 500 0 T (045 5 16 F R0kt 5
T8 7 i 1 Tl AL A 2 2%
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T SE AN O S B BRI 7E, TR RS PR € [ 7T B A, MARAS b SR e 52 (4 i S5 R Ak (A
PRV A ), WA R S B I TR S MR, TR R S I L SR R K, B A
ZEJERERT A, e IR T R B E A o

R EALSE R AT TN 5 SN TR T JEREOEFCRT FURIL, A R X e 25 I8 i) 1) & 22 5
B, WAk p-R I S B AL DR R (A B, TP AL B AIG HE RS BRI
X R, PURh X S BRGNS B R R, ARAUBXRG 10 AVEs S EEILRIC, &
NZRAEHBIX s X LA FE A SR TN T rboxt 7 i R e RCR AT B i S SRR SR B, R R

W, EREA. BEEONMBEASTE TR oo THECSRE A SO EREIR . KEE R R
AA R T E B L R E IRy, HOPRFMAAET T, Bk, FIAMAEN KR, #EKk
SREEIRRARA D p-H TR N R N R R R R SR N 5

RS S0 57 i (9 ML s TN SRRSO FE A IR T o DA HE T e 22 n il it 19 2T 5L
REAFEAESEREMBL BN R FIE Tl SIBACAE~ gsr se, B HSEB™ i iiatl, ik
ZEHT A H S B

ZE&UWH
H L5 (DR BH) AE PR R A 7] (20H100000125) -

SE

[1] Gangopadhyay, N., Hossain, M.B., Rai, D.K. and Brunton, N.P. (2015) A Review of Extraction and Analysis of Bioac-
tives in Oat and Barley and Scope for Use of Novel Food Processing Technologies. Molecules, 20, 10884-109009.
https://doi.org/10.3390/molecules200610884

[2] Rauf, M., Yoon, H., Lee, S., Shin, M.-J., Ko, H.-C., Lee, M.-C., Oh, S., Hyun, D.-Y., Hur, O. and Choi, Y.M. (2019)
Evaluation of Major Dietary Ingredients in Diverse Oats (Avena sativa L.) Germplasm. Journal of Crop Science and
Biotechnology, 22, 495-507. https://doi.org/10.1007/s12892-019-0274-0

[3] Shaveta, H.K. and Kaur, S. (2019) Hulless Barley: A New Era of Research for Food Purposes. Journal of Cereal Re-
search, 11, 114-124. https://doi.org/10.25174/2249-4065/2019/83719

[41 e, BN, &80%, & RESINT 00 - R R 1 52 md e SLAE s 1 PR AR AL ER[J/OL]. & dh S
KRBT, 2019, 45(23): 282-294.

[5] FEBA, BREE, HKr, % hEEHESE p-ERES NS ET ] MYEE SR E], 2006, 7(1): 54-58.

[6] XK, X, BRAE, & MR EAMBEAERYITN]. & MR, 2008, 29(6): 70-74.

[71 Butt, M.S., Tahir-Nadeem, M, Khan, M.K.I., Shabir, R. and Butt, M.S. (2008) Oat: Unique among the Cereals. Euro-
pean Journal of Nutrition, 47, 68-79. https://doi.org/10.1007/s00394-008-0698-7

[8] Klausen, K., Mortensen, A.G., Laursen, B., et al. (2010) Phenolic Compounds in Different Barley Varieties: Identifica-
tion by Tandem Mass Spectrometry (QStar) and NMR; Quantification by Liquid Chromatography Triple Quadru-
pole-Linear lon Trap Mass Spectrometry (Q-Trap). Natural Product Communications, 5, 407-414.
https://doi.org/10.1177/1934578X1000500314

[91 XizEskE, xIZal, 2R, 7 SO o0 e Bl S R se i [J]. A B AR, 2019, 38(2): 93-97.

[10] Bratt, K. (2003) Avenanthramides in Oats (Avena sativa L.) Andstructure-Antioxidant Activity Relationship. Journal
of Agricultural and Food Chemistry, 51, 594-600.https://doi.org/10.1021/jf020544f

[11] 1EFh, SBE%, MR FE2 W00 AR R VE I3 Hh ERU 24), 2012, 27(1): 124-128.
[12] Biihds, B, WA BB S LS B T R R AT S D). EFE K, 2018, 24(1): 38-44.
[13] ##k, RoZik, EXME. BHIRGSH . PEIT. ThREABTFEILIRQ) [J]. Rt 5ihi)lE, 2004(5): 3-6.

[14] llias, M., Nezha, S., Bouchra, M., et al. (2016) Nutritional Characteristics, Biochemical Composition and Antioxidant
Activities of Moroccan Oat varieties. Journal of Food Measurement and Characterization, 10, 156-165.
https://doi.org/10.1007/s11694-015-9289-5

DOI: 10.12677/br.2020.95058 469 JERZIEERTI


https://doi.org/10.12677/br.2020.95058
https://doi.org/10.3390/molecules200610884
https://doi.org/10.1007/s12892-019-0274-0
https://doi.org/10.25174/2249-4065/2019/83719
https://doi.org/10.1007/s00394-008-0698-7
https://doi.org/10.1177/1934578X1000500314
https://doi.org/10.1021/jf020544f
https://doi.org/10.1007/s11694-015-9289-5

SBH %

[15]
[16]
[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]
[33]

MrR, Bk, B, & EYERE DRSO BB R[] T EShIKEE A &, 2020, 28(1): 67-73.
KNG, K, KA. MMM M 5HiE, 2003(5): 19-20.

RIGEE, MRz RARAEAZR E MIIRE M A[I]. A g, 2000, 25(6): 45.

Nwachukwu, 1.D., Devassy, J.G., Aluko, R.E. and Jonesab, P.J.H. (2015) Cholesterol-Lowering Properties of Oat
p-Glucan and the Promotion of Cardiovascular Health: Did Health Canada Make the Right Call? Applied Physiology,
Nutrition, and Metabolism, 40, 535-542. https://doi.org/10.1139/apnm-2014-0410

Joyce, S.A., Kamil, A, Fleige, L. and Gahan, C.G.M. (2019) The Cholesterol-Lowering Effect of Oats and Oat Beta
Glucan: Modes of Action and Potential Role of Bile Acids and the Microbiome. Frontiers in Nutrition, 6, 171.
https://doi.org/10.3389/fnut.2019.00171

W, F/NT, SO0, . ORIES N7 =00 p-H1 SRR IRAUR VE R s e B HAE i B BRI ]]. Ban 5 R
Tk, 2019, 45(23), 282-294.

e, FRGE, WhOORE, . MEEE - BEMR X 1Y A e SONE PR /N BB R SR (3], BRI R, 2011, 38(3):
449-450.

Esfandi, R., Willmore, W.G. and Tsopmo, A. (2019) Antioxidant and Anti-Apoptotic Properties of Oat Bran Protein
Hydrolysates in Stressed Hepatic Cells. Foods, 8, 160. https://doi.org/10.3390/foods8050160

Wong, F.C., Xiao, J.B., Wang, S.Y., Ee, K.-Y. and Chai, T.-T. (2020) Advances on the Antioxidant Peptides from Ed-
ible Plant Sources. Trends in Food Science & Technology, 99, 44-57.
https://doi.org/10.1016/j.tifs.2020.02.012

Bleakley, S., Hayes, M., O’Shea, N., Gallagher, E. and Lafarga, T. (2017) Predicted Release and Analysis of Novel
ACE-I, Renin, and DPP-1V Inhibitory Peptides from Common Oat (Avena sativa) Protein Hydrolysates Using in Silico
Analysis. Foods, 6, 108. https://doi.org/10.3390/foods6120108

HEW, EIRAE. FBEREIKIR RICR ZAT R [I]. 915 E 27, 2018, 16(2): 83-89.
Tong, L.T., Guo, L., Zhou, X.R., et al. (2016) Effects of Dietary oat Proteins on Cholesterol Metabolism of Hypercho-

lesterolaemic Hamsters. Journal of the Science of Food and Agriculture, 96, 1396-1401.
https://doi.org/10.1002/jsfa.7236

Xia, Z., Cholewa, J.M., Dardevet, D., et al. (2018) Effects of Oat Protein Supplementation on Skeletal Muscle Damage,
Inflammation and Performance Recovery Following Downhill Running in Untrained Collegiate Men. Food & Function,
9, 4720-4729. https://doi.org/10.1039/C8FO00786A

Roberta, M., Claudio, G., Rosaria, V., et al. (2001) Effects of Dietary Virgin Olive Oil Phenos on Low Density Lipoprotein
Oxidation in Hyperlipidemic Patients. Lipids, 36, 1195-1202. https://doi.org/10.1007/s11745-001-0832-3

Paola, V., Aurora, N. and Vincenzo, F. (2008) Cereal Dietary Fibre: A Natural Functional Ingredient to Deliver
Phenolic Compounds into the Gut. Trends in Food Science & Technology, 19, 451-463.
https://doi.org/10.1016/].tifs.2008.02.005

Turrini, E., Maffei, F., Milelli, A., Calcabrini, C. and Fimognari, C. (2019) Overview of the Anticancer Profile of
Avenanthramides from Oat. International Journal of Molecular Sciences, 20, 4536.
https://doi.org/10.3390/ijms20184536

Huang, K., Yu, W.,, Li, S., et al. (2020) Effect of Embryo-Remaining Oat Rice on the Lipid Profile and Intestinal Mi-
crobiota in High-Fat Diet Fed Rats. Food Research International, 129, Article ID: 108816
https://doi.org/10.1016/j.foodres.2019.108816

MrR, Bk, B, & OEYERE DRSO BB R[] T EShIKEE A &, 2020, 28(1): 67-73.

Zarkasi, K.A., Jenkit, T. and Jubri, Z. (2019) Molecular Understanding of the Cardiomodulation in Myocardial Infarc-
tion and the Mechanism of Vitamin E Protections. Mini-Reviews in Medicinal Chemistry, 19, 1407-1426.

DOI: 10.12677/br.2020.95058 470 JERZIEERTI


https://doi.org/10.12677/br.2020.95058
https://doi.org/10.1139/apnm-2014-0410
https://doi.org/10.3389/fnut.2019.00171
https://doi.org/10.3390/foods8050160
https://doi.org/10.1016/j.tifs.2020.02.012
https://doi.org/10.3390/foods6120108
https://doi.org/10.1002/jsfa.7236
https://doi.org/10.1039/C8FO00786A
https://doi.org/10.1007/s11745-001-0832-3
https://doi.org/10.1016/j.tifs.2008.02.005
https://doi.org/10.3390/ijms20184536
https://doi.org/10.1016/j.foodres.2019.108816

	燕麦的活性成分与功能研究进展
	摘  要
	关键词
	Research Progress on Active Ingredients and Its Functions of Oats
	Abstract
	Keywords
	1. 引言
	2. 燕麦的活性成分
	2.1. 燕麦β-葡聚糖
	2.2. 燕麦蛋白质和活性多肽
	2.3. 酚类化合物
	2.4. 燕麦脂质
	2.5. 燕麦维生素

	3. 燕麦活性成分的生物学功能
	3.1. 燕麦β-葡聚糖的功能
	3.2. 燕麦蛋白质及多肽的功能
	3.3. 酚类化合物的功能
	3.4. 燕麦脂质的功能
	3.5. 燕麦维生素的功能

	4. 研究展望
	基金项目
	参考文献

