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Abstract: Tartary buckwheat (Fagopyrum tataricum) is a medicinal and food homology crop that is rich in
nutrients. It induces various effects such as lowering of blood fat, blood pressure, and blood sugar as well as
improving intestinal gut microbiota; it also exhibits anti —oxidation, anticancer, anti —tumor, and anti —
inflammation activities. Thus, tartary buckwheat has gained considerable attention toward the research and
development of functional foods. Herein, the nutritional and functional components of tartary buckwheat were
systematically reviewed, including polysaccharides, polyphenols, proteins, and amino acids. Moreover, the
research progress of various functional activities of tartary buckwheat, such as intestinal microecology
improvement, anti —oxidation and anti —cancer activities, and blood pressure lowering, was outlined. In
addition, the application of tartary buckwheat in processing and producing foods with unique flavors and
functions was summarized. Thus, this study provides a theoretical reference for further research and

development of functional ingredients and products of tartary buckwheat.

Key words: tartary buckwheat ; nutrients; functionality; flavone; development

5l A&

MR, BT, Gk, 5. BRI RMEBAR I LA R R[] RS 4 ,2021,42(19):192-199.

SHEN Lingzhi, SHENG Yuhua, LU Qingfeng, et al. Progress in Functional Research and Food Development of Tartary Buck—
wheat (Fagopyrum tataricum )[J]. Food Research and Development,2021,42(19):192-199.

AT H  ER A AREIE S EIH (31972079) s WVTA B AARR#3L 4 — 0 B (LY 18C200006 )
FEZ RN LR (1999—) , Lo (D), AR #5807 1) : DIREVEE & sy
*SRAEVER 20855 (1982—) , B (D), Ml , 1, 0F58 7 1) DRI £ o AR A iR



T

2021 4£10 A
9425519

15 (Fagopyrum tataricum ) , X 44 BkEEEAE FEM
£ BT JTARSR A\ B AESR, IR R
Yy, R ety E ARG R 2 — B TR E R A Y
FRL BRI — RN E A . FRE IR R
TR = Y SR —, FEEXAELE =
B PO PR e ISR SRR S A — R A
BT TS, i A Z R BENE Ny, (s 2 hE 2
Wy (A5 USSR PSR A, DT AT L | R
ML o6 MRS A il A 2 LA DURIR BT
R WEFEZEI wIHFARL T ZEFA LR
ARE AT MR ILEREm R G M E
BIRYII, HA —E R DI RE . BEH A4 %K
AR, R IR E D RE 2 B BOR 2 (7 bR, B
JUZ TN A 7 A b B A R KUBR I R D BE ¢
iho

1 EFHINEEFIEFRBS

TFE A R TR (2.19%~2.8% ) Fl 18 PP LR,
FHXF I ANZE KN S A K AR B VR S =0
HEE . D38 TR A e Y B 1 LY
B (T ER 2.09%00 ), o FE0E 2T (49 480% ) 5
IS W B TR S R RO AN
B 2 f5~3 £, W FE AN & o 0.43 mg/kg!s FFE
AIREDIREZ B E R, B FREFRMA, H
TR AT 20 BUETE R D-TF LR SR
SN R AR VR
L1 Rl HR

B0 B RS SR AN Y R AR
— EARST L, RN B M
EME . SFPEATRN S R TR, S HEEAY
HTE TR 15%~17% 5 3285 H E 2 W 4 FPE AL,
SrAENE I BREE T AR AIREA S H e A 18
PR 5L H LA, L& ARG 1 8 Fhuahids
REIRI 2 ML T AEROEE R AR ). 5%
HEHMIIREEZ R, WG] TR R ETE. N E S
984 Tomotake H ZEPILLTEFF M) Jy JURE, SR FH B4 S5 L
DUVETE T 215 2 A IR 8 PR U i AR i =
H 46% , Hoad FERRZH 1N 53-8 57 27 2R AR AR L
1.2 FEH

WEE 20 EY), A HAMFRIER 2 PR
Wt e 3 NIRRT R, TR TFERL AT
—KIE, WFEPEE AT RO 2 ], 5
] A R SR A L, IR A A 2
BT, BRI ST 11 e 2 1) A e i B

193 —
P, A R 20 S5 ORF S R G 1 7 i I R v 4R
TR S B ) B A T 28 2 SRS It 53K 77 %
BEH 40:1(ml/g) JRJE 50 °C IR pH5.6, 155
MR RN 93%. Zhao Z5ETHE 60 °C T ] 72%
FH PSP R 21 min , A58 1) S FREE R 4.0% .
1.3 WFEEHE

TR I R YIE Sy 2 — A D
WF9E 2 LA SR S0 4, SR SR 2 T 25 4%
PRITHRST . N2 CARBIF T 45 S I KV H2 PR AR
WF R WET , IR HEBCRAEORH L 5011 (ml/g) (2
PRURLRE 90 CHIRHRM] 5 h BS54 T 14%., )it
SEPILLEE TR A SR IR 2, AR IR A 4.4%
FHERT 7, B AR IBCR R R 1 3 52 (FZAHXS T
TR IR AR B B 3K T AR 72k, 87 D i B v
PR SR 240 0 T B R DR AR T BAR , B4
T &R -
L4 EFEIER

I e MGG A AAEY)  Haok b G =
B WA TR A 64%~T2% 2 0], KiARAE
3 um~14 wm, Z RIS A B ST 39% 0 B BETE
O S B TE R IS A A B & SRR AR
L 1y

F1 FEHEHTEAAENSESATRAMLR
Table1 Comparison of starch and dietary fiber contents of

buckwheat species with bulk grains

IS TERY % HLEF2/%
IR 73.1 16
i 65.9 1.0
INFERy 74.6 0.6
Kk 76.6 04
/S 70.2 15

TEMHRFEZ LS, SHERYAR IR
BT 7.5%~35.0%HTHETER, Bk e RIH AR
AN T TOM R SRR BURE ) L E TR
JE SRR B AR S D RE M EORRAS I E b LAl
FEERA AR T TR B S A DR EbT
PEVERP R BRI BRI — K. i T
PEVEM I, 2R APTHETE R A48 7125 AR e 1A
HEEL T R T A 3 Rl A UM R
(773, SERFI, BUIETEN Y S R PRI T 20 R MR
fne 8.72 Ulg (HyEH: ), BEAEITE] 16 h, R E
121.04 °C, ¥ IS H] 24.61 h, 6 T2 F B $0PEvE B
RAFRIEEH] 30%,



2021410 A
25 42 55 19 1)

itk

—__]94
2 EFHITHEE
2.1 A KGR A

J VA T 5 TR A LR 2 e AR D e AN 18 P SRR R
EMT I EAEZERM . WP FEEE R
IRAY A WA A R 23 i T B 25 T T 25 ARG 1Y
Ttk W AT LR —F A T s AR o E A
MILIRER F . PS8R (AT AR i s s i DR
it BARE BTN pH E, {2 U 7LIR 1R 45 45 4 PR A
(HETE , 30 AR o 5 A R AR BGE B
AR, TR RN R 7 T R IR P AR
FEN B G R Z 1o B R A A T B
HHAPEIGER Y . IR LSS ik
b b e S A R S DO TR IR T2 5 R ) 3k
PR R EE N 32.41 mg/mLL (Y IRAE T R AT B 0
G ORI ER TR L e IR B AP B BRI 1) T X B R
BRI

POk TN T AT P R £ 2T 48 B A S AR )
P, AR B IR i A S R T R . EI
DIUIP I ST 25 SRR W, FRBUEVE By o] AR 5 = R ik
o EN/NRIGIE RS . nn TR E e 4Es
PRSI A J T A R DU B8 A0 = A A 25 Tl
{e B ) S B A DT R ( 1R TSR T R, B AU el 1
NARIE A,
22 PiEfe

I 3 R e T R A1k e g 2 i A T
Y. TR R R A LS R AT AR
MIEPEY TR R 2 hE . IR AR TR T
P AL, B A S RH s 20 .
W ARG BA —E bt eRe )1, Hrh DPPH A H
FEIGBR AN ABTS H o B BR 2 5 40 0 o (71,91«
2.23)% M (11.25+1.30) % , b & 7K fige A5 B A 388, %
FEER UK 7= 9T A AL RE 7 20 3 34 i, SR T X AN [
A B S MTE BRRE I AR REN, A E =X A
P AT VB bR T 0

F P 5T 3 B 3 3% B X ABTS* H 3% .DPPH H
P2 RO F R RT3 SR A T BRGE
EARU PR AT PRS2 S5 8 i FH T A4
RIS WT I R . Bao SFRUASMERL T
B WIH A 55 R 2R AL S Y Bl 25 SRR A T
Fih e R I B W R PUARARRE T, AT LU S i 4
ML 4E At R & (AR RAME RIS LS |, v 55 T i
TSk P & f W AT B AR , TG MR B R A1

TrIR IR T AEINBR L 035 I T Pl 2 L o i b
Jr T R AFAE RSN R LA BRI 1 . TR Z A 5

ZHERE A /N SR R4 OB B A i e
/INEREHLZURIME A & 1, SR P S8 A o6 B
2 ZHZURN ISR Aok A A B A A D H i 48k )
gy ) NN R o, A SRR, w5 20 T i 42
e T /N R EUIR IS M L VE bR A 3, s
Sy Ve L Vi | R R A N A e SR et e i
Y h D-FHEALEER & 2 0.13% T+ 5 2 27.26%,
X} DPPH I f 3% . 8840 ES - A R [ i 5L
BRI RERRER , R A I8 J5iE
AT K E & D-T-HENUBER i FE 5 U ) ik
SV b G0 SRR R A B A il AT A D T ARk
FALPIRERG 1, BEAR T RN ZEEAKF, HA R
IR,
2.3 PEMpE

W DR 2 — i g i A SIS B ) A I , T 57
B HOPETER D— TP NUBE 5722 18T O2 i bl RS i
R, BAREIMBEDIRE . B HTA A D588 % 55 2
R OBE A H LA T ST, QN 22 N AR oE 45 2R R, DA
ST [ i BT 3] 1) i 5 e i BBy ) a0 ) oo —
VERD BN oo H A WH AT IR 1, AT o i e L
RAEREMBERIVERT . Hu SFPRE 200 i RO SR/ R
U5 T o AR IO , 5 3R W0 5 v R i O A
PEHBAR T /0N BRI 15 2R BUR P AV T 2 BRI LA
A, S R AT LA 3 1 S A % 7 2 W A T A LA
KA RRE R R A2 B, 989 e R Qi S B AR AR
RLAEREIMBEER . W ede h & R, 16
REIMBE TR A VR . il R S A IR &
BOKR , 25 LR A TR,

PO TE A LU e by B MERR A | L6 1A N Bk 2202 0
A6, WSO A LR A 2218, T8 AR N 218 R
HIARE , PR e AT DA RO 9al VR ER R )
EA WP R . EIIEREEPFI R A R R il 24
FEVERD , FHBTETE AR R S B T 14% . M2 T 1
INE BRI, G5 R R WIH UM TE K AT LA S 2% f W DR
g /DN BRMUBE R _E THA BAR, 9/ JFERRE R (AT A
FETEA N —FEREN DR E—D-T:
JULESE , B R AR YIS TR S A IR R BUNMR
e MU 07, /NRTERR AR & D-THENUEE 55
PP Z 5 e AR R T R A s IR 3 T
EYGNER
2.4 REImAR AR IR

EJ/NZZ KRR A L, 35 55 T B A I 3R A IR
(TPt AV v 228 5 Bl 2, 10 DL 3] P R P R T s B 20, 5
LA HSR R MLIR 16 M, X 2 ) FH S A 5 5%



T

2021 4£10 A
9425519

EH GEFEEE, wIRE AR MR AR E AR,
AT AR 2 RE AR 8 i T R L R A
T, 3T T ARV P AR 5 v 3 A 1 A L s 8119 1
AEHEVIMKRY, 7T R IR 4%
AR EA AN R AR EE R B AR S AR N4 AL DI RE L
SRS KUCRIE E A BREA A EN . SRR
AR EL , ¥ FFEE T P2 7 R S AN T ] IR 3 e
AT R R AT /) Bt L8 P P T 1t 9 = | {1
JE N A P L, 4R v 0 e B A AL e
L EFIFMASTEH . Zhou Z3 I LATEFEER H (&
P IRAR] i MR AR /N B, 2 R BRI/ B i 2% s
il P AT =T P B AR TS /N B, [R5 4R
FIB et 1 ZUFF IR OSUSEAT T 1 1 3K T A A 1 4
RIAFR AR wrar sl & & AT, Bl DL
T2 1078 A T, 10 A A 5 RS T e e 8
PR MR Y H ARG A2 I OOER: P v S5O €0 3 i A 1)
AR IR Y R BT AR R A%
# i 2H A B I v S E Tk =R AN —
T i AR AT A 2 AR AT, R AR T T RS ) B
YEHI

MRk A A Pl A B K AR vy 55k B AR T
FEHREIMLTAE R (BRI S0 H AR =4 43 i ali i
T EFN A EERAR 7, B R0 PR AR Y 23 B 2l A 2
— IR S 2 HARFA TAE . Hou SE™ IR B ZE
BT WA T - v 57 A 5 Y i i
e AP L A7 TR 0 SR AR AR R A OO0 e I s A 1 P4
YEH
2.5 AU A R

WS M AR B N W B4 T B
YU T AR ARG 25 A 2R EEAEM . W afii2E
P&, bt 3R S B R AT AR ST T T A
A HEEER . FNSMIITEE ERIEAWHRR 57 5
B A& W Ve FIPLEE, JFAEdiis U M 5
B v SR B A A AL o SR 8 5 (5 A A R
(messenger ribonucleic acid,mRNA ) [ %15 F1 2 H Ji5] 3
WA, BELAT 20 S 0T A4 AR, DA T 990 ) s 4 L 1
B K TR,

WIRLMERH ORI R A 2 . 2
TRIT T AL A ISR 20T Hep G2 41 B4 78 70 241 At %
HISZIR , 25 SRR W], ZHE%T Hep G2 Al 1356 B A W] 1
BORIRIVE R, O Al DAfd 4 AR 25 5 4 , Yk (550 DNA
Wr2RE, i S8 BRI Ay vy 5 22 A T F e 240 9 1 4
YEH. 38h A WETEHGE , —JER B AR R S
N BTG M0 T K figp Bl PR AR £ —— 7 5%

195 —
BEAE R, RESA S HI 25 I 4N HCT116 BY3E5HE
LRI, (EXF 1 240 A AL 2 R 3 4 i
() HE B 1A BH S s
26 PR

WFFE & B, T 5 BRI nT LA REAIAIE 48 TR T mR—
NA FRIBIKF- W — A A 7= A B EIHLREH
(] ol A AR T R, 7 TR A R RS L v 3 P
TR R AR PR WP A A A BT e T M L e
g I i — S AL BB — AL R A A FE Sk,
TIA, PR TR R R I 3 R R R RE LA R 1 e
RER, W] R EFIHIREZ A0 R LR RAW264.7 4
Jif S A U A RS A — AL A B Y mRNA
IR,
2.7 HEDrhg

T FE R I XS B IR 25 15 BR 9% ( Alzheimer disease,
AD)H Zf#YIEL . Choi HESY M 7 rP 4RI IE T
P2 3 R T RVEMFERR 1 B 175 1Y AD /) B AL
2TCIC B (A 25 52 ATF5E 2 BH A5 55 $2 U 1E
TEE RS AD AR YER, A rTael T
IRIT AD. BRILZ AN 35 350 HAT i 57 S5 e
PETTTIRL,

3 EFEMARNA

WIS R T A P 2 W A TR A
S S UIREEYI T, WTROT & 2R R R BT
A A T S SR R R L4
3.1 WFERE
3.1 WHE

T FE 2 — ol ok 0 e At ) 7 5 22 b 1 A
(IR o TR SFIIE SR R AU} DF R P RS
ARUCRHIC T o BIFFE R BB AR R TC - 35 57 22 T
JRESINEL A 1.5% G FE A0 5.0% S B at
} 5.0%,105 CHKE 20 min, K525 DPPH [ 3
B BRRIR R 65% , ULHITE TERK TR OB EA Bem i bt
AALRETT . W FRAR IR A — I Dhfe | R b
HEA T RAEA T, 5 BRI, 95 5825 6 i ot 4 1 . BR
il T IR AAT IR R, . RSB FRAAE M B,
FE S o i TR R TR M LU 5, R
FERHA TR, S AR A TP A,
3.1.2  FFEIRYS

P 45 5L Vi 3 (B A P, T i B AR 1Y) B 2
77 AR ST AR, 2 5 AT 32 AR T DL 3 ik R
WA AT E A IR E IR . AN PIFRE LA
F M JERHIF 3 SRR Y , APV A 0 375 E 2 U8



2021410 A
25 42 55 19 1)
—_]96

itk

O 1.5%, FIER TN 10% , FEFEIR I 7.0% , XUk;
FFREER & 0.10% ,44 CR I 7 h 1 T 2404 S
T PP LEIE W BRUAR | 1B [ Y S -
EIERIRYS . KA RR IS SRR FEA 75, A B
TS SR ],
3.1.3  WFEICR

TR R R RL, A —Fh A (R
B R A2 T8 9 8 B B SR ORI — Fh i &5
TR SRR S DR AR () UBR AT ELJER FE AR
BN, RGP ST A A
WA SRR R — b ELAT R A 5 25 A R R 0%
A, E T 57 R LM A, AR 3 RS
3 PRERSS 3 AR 3 PSS S 45 R TR, W
RIIIREZ T0, A BRI g U ik —Fh B
U5 T RE M TR IS S IORHS
3.1.4  FEFEM

WIS B EEH A R 5. W
N ARSI K SR 22 e LU 14, BB R/ 140 H ~
200 H, 7E20 g BKEFFEZRGH PIA 4 g ABERE
M LAEMET A 2NERE G R B . FEE A
ATTAEIE 5 Z2 B , PR i % A2 Al B8
] AR = = o A0 SO N KRR 57
KA FE R, W —RhE R H 0 Ay
oo SEREH, M/ KFEE 20 min, W KB T
20 min, WFEAKZERE 12 min, 140 CH5 7% 20 min B}, J5
ks S K SRR & i ey o T SR AR T R
A SL/NK IR 30 g ¥ 5K, 10 g Z 2K, 10 g iE
L, 8 o M, 20 g £18, kAR R R EA R
SRR I, T LA A e 1 T
3.1.5 HFEH

T FEB R, AN FSE 5 R 22 R i A
TR I KK BT IR LA 5 5l i . 85
BRI FE K R sk, JRORE B AL R 1:1.5, B
0.60% NI , 28 CHEL 2 d, PR INEERE 1.0% 141
it 12%,28 CAB% 6 d J& , FR&e M RITAS 5 1 B
iy H B APUEALRE T e FE2r i R Agams o Sk
T LA S ARG K R =2 Okt 38 2o 1 A g ] —
FRE SR F o, B, KU IRE £ & A7) £ B 2
IR . PRI RY, BT 2R ERE
40 min, BHEIE] 7 d, 28 CIHRE & 6 d.
3.2 P FEIH S A

IR LA FEK G TN T, ¥ 5 ] R 223k
TEFERAE R HIVEIRRL, QA AN FERIF 58 35 SR 1)
I ARER, G Py RIFSE K A [R] BE # Jr 2R5 FR

PRI A8 S M A —81 i [ SN ISR 3 A AR AL 3 IR
KA B FEE R T LS T A Ve R AP e R
I NSO JERE RS SO O R AN B )
FER R TR, il B — b ELAT AR A 1 SR A, 1 A
JA BRI FROET o BFRE R : AL 7 s R
¥ 5.1% ARATKY 58% , KERE 11% , HEYIH 10% , 5T H;
0.13%,7K 15%.
3.3 WFEHR S

NG S YN R A NI b ST e he s
ATTHLAE AN TR -0 FHAS i) A9 DAl A o it J 2 ) 9%
WR S D AR AL T 238 . WH B B2 S 9T 3%
SR ) e R e T 25 RS R R 32 °C, #1557
SERimE el 1.22:0.77, Kl 5.5%, & BEIR
36 °C, BEFR M HEFP i 5.0% . I T2 54 R85
FEREAT & EAR , DR G B BE 00 ah BT, XOA w FRA
PP DA

4 RE

Wt 1N R A TG 7K AR W i v, e A —
P2 R IR A B B A SR 2 T R . D 4h, TR
EATEYE Ry, QT B VAR SRR
2 D-TFENURE FRACHET o Anfafit— AR
BETE A LY, AT X LE B3 ) DR A FIAIL A K
A SRR i B BT D5 1, R Sy 5 D RE R
A BIE A2 A S KT D RE IR Bl 1A AR S 3t F A

SEK:

(1] BN, e, ok, R R SR A M8 B H I R R[],
A= SR IF &, 1999(7): 17-18.

ZHAO Gang, TANG Yu, MA Rong. Nutritional and medicinal value
of tartary buckwheat and its development and application[J]. Agri—
culture Products Development, 1999(7): 17-18.

[2] HUANG X Y, ZELLER F J, HUANG K F, et al. Variation of major
minerals and trace elements in seeds of Tartary buckwheat (Fagopy—
rum tataricum Gaertn.)[J]. Genetic Resources and Crop Evolution,
2014, 61(3): 567-5717.

[3] TOMOTAKE H, YAMAMOTO N, KITABAYASHI H, et al. Prepara—
tion of Tartary buckwheat protein product and its improving effect
on cholesterol metabolism in rats and mice fed cholesterol-enriched
diet[J]. Journal of Food Science, 2007, 72(7): S528-S533.

[4] KW, B, W2, L B AR O ) B R A T2

X[ MHE T, 2018, 37(33): 242-245.
CHANG Bo, MAO Mingting, TAN Yun, et al. Study on ultrasonic—
assisted extraction of plant flavonoids[J]. Value Engineering, 2018,
37(33): 242-245.

[S] ZHU F. Chemical composition and health effects of Tartary buck —



LEibik ROBMARASAER

2021 410 A
9425519

197 —

i}

—

—_

—

wheat[]]. Food Chemistry, 2016, 203: 231-245.

ATHNEL, 2B, 3 E v, A8 RN T35 B 1Y 23 B 4RI R v
FHUEACTE ERFTEN]. PG A4 (A AR RR), 2016, 36
(6): 439-444.

FU Lihong, LI Xiaobin, DONG Zhengzhong, et al. Study on extrac—
tion, stability and antioxidant activity of flavonoids from Yanmen
Fagopyrum tataricum|J]. Journal of Shanxi Agricultural University
(Natural Science Edition), 2016, 36(6): 439-444.

ZHAO G, PENG L X, ZOU L, et al. Response surface modeling and
optimization of ultrasound -assisted extraction of three flavonoids
from Tartary buckwheat (Fagopyrum tataricum)|[J]. Pharmacognosy
Magazine, 2013, 9(35): 210.

2R AT, T WFR SR Z 00 M X LA
BIBFFE[]. bk, 2016, 41(1): 147-153.

LI Fei, REN Qing, JI Chao. Optimization on extraction of buckwheat
polysaccharide and effect on emulsion stability for olive oil[J]. Food
Science and Technology, 2016, 41(1): 147-153.

T et 45 0500, A, S5 H S 20 B B4R T 240
AP ARSMITE AR PELD). B PG B2, 2017, 33(2): 1-5.

HE Xiaomei, GU Fangli, HUANG Renshu, et al. Ultrasonic—assisted
extraction and in vitro antioxidant activities evaluation of polysac—
charides from blettila striata[]]. Journal of West Anhui University,
2017, 33(2): 1-5.

GAO J F, KREFT I, CHAO G M, et al. Tartary buckwheat (Fagopy-
rum tataricum Gaertn.) starch, a side product in functional food pro—
duction, as a potential source of retrograded starch[J]. Food Chem-
istry, 2016, 190: 552-558.

TRIEH, BH/IMA. FRAE AW T B I REDT S HE (1], 2%
HLAEW, 2004, 24(1): 26-29.

ZHANG Meili, HU Xiaosong. Detection and analysis of routine nu—
trtional components of Inner Mongolia buckwheat[J]. Rain Fed Crops,
2004, 24(1): 26-29.

JEl— N5, AR, AR, S5, TR A E R B HATIE TE M A R 45
[T B AR, 2013, 34(23): 25-27.

ZHOU Yiming, LI Baoguo, CUI Linlin, et al. Granular structure of
buckwheat starch and resistant starch[J]. Food Science, 2013, 34(23):
25-27.

WA3e. S FE PR TE R B A BRI BRI IS (D). B
PItERE, 2017.

CHEN Yan. Study on the preparation, physical and chemical prop—
erties and application of buckwheat resistant starch[D]. Chengdu:
Xihua University, 2017.

[14] BHIZ. 557 H PO IE AR R AT (D], b 1980 1]

AR, 2016.

LU Yuan. The study of Tartary buckwheat protein on regulation of
intestinal flora[D]. Shanghai: Shanghai Institute of Technology, 2016.

LA, RIXEE, TTEEVT, 28, Plackett—Burman F1 Box—Behnken
IR A TR B A ORI T2 &Rk, 2017, 38
(16): 158-164.

ZHAO Honggian, SONG Fengxia, JIANG Xiangshi, et al. Optimiza—

—

—

[t}

—

[}

tion of enzymatic hydrolysis of Tartary buckwheat protein for
preparing antibacterial peptides by plackett —burman and box —
behnken designs[J]. Food Science, 2017, 38(16): 158-164.

=) LD e FEp v M X MR RIS ZE L/ U 1 T A 3V
RIBFSED]. 1 1R AR, 2018.

YAN Beibei. Effect of tartary buckwheat resistant starch on intesti—
nal flora in mice with lipid metabolism disorder[D]. Shanghai: Shang—
hai Institute of Technology, 2018.

PR, BIGEAE, 7, 5. W SR Cr o el £ R ARSI A AR
PEWFFECY/H B S B PR 2 205 TR AR 218 S B4R,
H i PEESREARAR Y2, 2018,

SUN Yonggan, HU Jielun, FANG Qingying, et al. Study on prepara—
tion and in vitro fermentation characteristics of tartary buckwheat
dietary fiber[C]//Proceedings of the 15th Annual Meeting of Chinese
Institute of Food Science and Technology, Qingdao: Chinese Insti—
tute of Food Science and Technology, 2018.

RARTH, 20 Rul, I AW IR AR YDA AT
FE1I]. M E R, 2018, 26(5): 6-10.

WU Weijing, JI Meiru, LI Zaigui. Antioxidant activity of different
protein hydrolysates from Tartary buckwheat[J]. Science and Tech—
nology of Cereals, Oils and Foods, 2018, 26(5): 6-10.

FRAE, siife b, MG, v 77 88 B BB 1) B B S AT PERIE 5]
ST 5T %, 2017, 38(14): 12-16.

CHEN Hua, ZHANG Haiyue, WANG Peng. Antioxidant activity of
Fagopyrum tataricum enzymolysis product[J]. Food Research and
Development, 2017, 38(14): 12-16.

JER T, KIKIL], ZEIGEIE, S5 35 55 0 R A 21k B Bt AL 1 14
R T ERIM AR, 2014, 29(8): 23-27.

YOU Lingling, LIU Huanhuan, LI Xiaoyan, et al. Purification and
antioxidant activity of flavonoids in Tartary buckwheat[J]. Journal of

the Chinese Cereals and Oils Association, 2014, 29(8): 23-27.

[21] BAOT, WANG Y, LI Y T, et al. Antioxidant and antidiabetic prop—

erties of Tartary buckwheat rice flavonoids after in vitro digestion|]].
Journal of Zhejiang University-SCIENCE B, 2016, 17(12): 941-951.
K3, ARG, TR, S IR SR AT AR/ A BRI
FHBEFEL]. BURE R, 2015, 31(7): 12-17, 11

ZHANG Ji, YAN Chunlin, WANG Boao, et al. Protective effects of
Tartary buckwheat polysaccharides on lead—poisoned mice[J]. Mod—
ern Food Science and Technology, 2015, 31(7): 12-17, 11.

WAl b, Sy, EATH, A5 i FR D-THEUBE Y ik Sz Hpt
FALTEYERTFE[. &b Tk R, 2017, 38(14): 82-86.

HU Yuanyuan, YI Ruokun, WANG Zhongming, et al. Study on pu—
rification and antioxidant activity of D—chiro—inositol from Tartary
buckwheat[J]. Science and Technology of Food Industry, 2017, 38
(14): 82-86.

H 5. HUPETER R I /N B BRI SR TR B B AR
FERTT (D). BB R, 2018.

XIAO Bing. Resistant starch to diabetic mice the regulation of blood
sugar and the effect of short chain fatty acid[D]. Nanchang: Nan—

chang University, 2018.



—_]/98

[25]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

(33]

[34]

[35]

2021410 A
25 42 55 19 1)

RaftRnSAR

itk

LN, o . RARRAE AR B ) 7 kS LI FHBIE S0, T g T
bR 2R (FSRBLAAR), 2018, 39(6): 53-59.

JIANG Shan, ZHANG Zhiguo. Screening and application of natural
hypoglycemic substances[J]. Journal of Henan University of Techno—
logy(Natural Science Edition), 2018, 39(6): 53-59.

HU Y Y, HOU Z X, YI R K, et al. Tartary buckwheat flavonoids
ameliorate high fructose —induced insulin resistance and oxidative
stress associated with the insulin signaling and Nrf2/HO -1 path—
ways in mice[J]. Food & Function, 2017, 8(8): 2803-2816.

LI S Q, ZHANG Q H. Advances in the development of functional
foods from buckwheat[]]. Critical Reviews in Food Science and Nu—
trition, 2001, 41(6): 451-464.

B0, VT, GF R A IR AL ORI A TEC 75 0 1 K H i
Az AR NA ). TR AR 224, 2017, 48(1): 42-54.
DING Hui, PENG Qing, QIAO Yu, et al. Formular screening of
buckwheat mixed rice rich in D—fagomine andts effect on glycemic
index[J]. Journal of Shenyang Agricultural University, 2017, 48(1):
42-54.

TRIER, BRITAR. W FR it SR i 3 T 2 DL ] Z 8ok
bR, 2017, 45(36): 72-74, 179.

WANG Zhuochen, CHENG Jianghua. Optimization study on pro-
cessing conditions of Tartary buckwheat resistant starch[J]. Journal
of Anhui Agricultural Sciences, 2017, 45(36): 72-74, 179.
OSTLUND R E, MCGILL J B, HERSKOWITZ I, et al. D—chiro—in—
ositol metabolism in diabetes mellitus[J]. Proceedings of the Na—
tional Academy of Sciences of the United States of America, 1993,
90(21): 9988-9992.

HU Y Y, ZHAO Y, REN D Y, et al. Hypoglycemic and hepatopro—
tective effects of D—chiro—inositol—enriched Tartary buckwheat ex—
tract in high fructose—fed micelJ]. Food & Function, 2015, 6(12):
3760-3769.

YANG N, LI Y M, ZHANG K S, et al. Hypocholesterolemic activity
of buckwheat flour is mediated by increasing sterol excretion and
down-regulation of intestinal NPCIL1 and ACAT2[J]. Journal of
Functional Foods, 2014, 6: 311-318.

FR. TR PO/ B ACE LS Ml R AR T
FE[D]. Lt L HEOAR K2, 2016.

WANG Hong. Preventive effect of Tartary buckwheat protein on the
dyslipidemia and intestinal flora in mouse[D]. Shanghai: Shanghai
Institute of Technology, 2016.

ZESE, R, F e, S5 IR 1 LIS AL /)N B R AL A A
BUAALDIRERTSE]. &AL, 2010, 31(7): 247-250.

ZUO Guangming, TAN Bin, WANG Jinhua, et al. Hypolipidemic
and antioxidant effects of Tartary buckwheat proteins in hyperlipi-
demic mice[J]. Food Science, 2010, 31(7): 247-250.

ZHOU X L, YAN B B, XIAO Y, et al. Tartary buckwheat protein
prevented dyslipidemia in high—fat diet—fed mice associated with
gut microbiota changes[J]. Food and Chemical Toxicology, 2018,
119: 296-301.

[36] Azl 5 B AR b S HRR AR I AP (D . KHE: Kt

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

BHERA, 2015.

YANG Shuai. Study on extraction and purification of tartay buck—
wheat leaves flavonoids and its hypolipidemic activity[D]. Tianjin:
Tianjin University of Science & Technology, 2015.

Motk BT, R, 4. WK AR 55 25 B8R 1 A 7 R LS
K. B dhRR2E, 2004, 25(11): 207-209.

LIN Rufa, SHAN Fang, SONG Jincui, et al. Study on antihyperten—
sive peptides from Tartary buckwheat bran protein by enzymatic hy—
drolysis[J]. Food Science, 2004, 25(11): 207-209.

HOU Z X, HU Y Y, YANG X B, et al. Antihypertensive effects of
Tartary buckwheat flavonoids by improvement of vascular insulin
sensitivity in spontaneously hypertensive rats[J]. Food & Function,
2017, 8(11): 4217-4228.

R, BBUA, A58, & IR R X BRI SGe-
7901 HFE KA TR L)), B ARk, 2014, 35(3): 193-197.

LI Yuying, ZHAO Shujuan, BAI Chongzhi, et al. Effect of iso—
quercetin from Fagopyrum tataricum on the proliferation and apop—
tosis of human gastric carcinoma cell line SGC-7901[]]. Food Sci—
ence, 2014, 35(3): 193-197.

LIYY, DUANSZ, JIAHY, et al. Flavonoids from Tartary buck—
wheat induce G2/M cell cycle arrest and apoptosis in human hep—
atoma HepG2 cells[J]. Acta Biochimica et Biophysica Sinica, 2014,
46(6): 460-470.

U, AR DEAR, R, 55 IR E AL S Hep G2 411
FEAMHIE R &R S H £, 2016, 37(1): 9-12.

LI Shanshan, CUI Xiaodong, LI Chen, et al. Antioxidant activity and
anti—cancer efficacy on Hep G2 cells of polysaccharide from Tartary
buckwheat seeds[J]. Food Research and Development, 2016, 37(1):
9-12.

FRARER. W IREEAR RIS T miR-21 AR 45 i 40 A
SEFHAGRTFED]. KRR ILPEAC2F, 2017.

GUO Peiyu. Tartary buckwheat lectin inhibits the proliferation of
colon cancer cells by down-regulation on miR-21[D]. Taiyuan: Shanxi
University, 2017.

LEE M S, SHIN Y, JUNG S, et al. The inhibitory effect of Tartary
buckwheat extracts on adipogenesis and inflammatory response[J].
Molecules, 2017, 22(7): 1160.

IV IS R TR M B . PUEAME TSR AR 5T
[D]. EEHA: EEWIR TR, 2016.

SUN Dan. Study on phenolic compounds, antioxidant activity and
anti—inflammatory activity of tartary buckwheat with solid-state fer—
mentation[D]. Kunming: Kunming University of Science and Tech—
nology, 2016.

HUANG S, MA Y, SUN D, et al. In vitro DNA damage protection
and anti —inflammatory effects of Tartary buckwheats (Fagopyrum
tataricum L. Gaertn) fermented by filamentous fungi[J]. International
Journal of Food Science & Technology , 2017, 52(9): 2006-2017.
CHOI J Y, LEE J M, LEE D G, et al. The n—butanol fraction and
rutin from Tartary buckwheat improve cognition and memory in an

in vivo model of amyloid—B—induced Alzheimer’s disease[J]. Journal



LEibik ROBMARASAER

2021 410 A
9425519

199 —

[t}

—

[}

of Medicinal Food, 2015, 18(6): 631-641.

MHBE, JR e, B, 45, 257 10 A P i IR T RO S B g e
B AR b 473 6 4o 22 DR P L. BRARZE PR S 0E R, 2016, 16(13):
2419-2424, 2447.

QU Jie, XI Ye, ZHOU Qiong, et al. Neuroprotective effect of rutin on
cognitive dysfunction and brain injury induced by chronic cerebral
hypoperfusion in rats[J]. Progress in Modern Biomedicine, 2016, 16
(13): 2419-2424, 2447.

EOR, SRTIHE, L, . AL R AL R B S R S
W WP A= IR RE 5 IR 4 B AL 2 S L4 b RS i D], 2l
Y8 IR, 2018, 30(1): 170-179.

WANG Qiang, ZHANG Naifeng, CUI Kai, et al. Effects of Lacto—-
bacillus plantarum, buckwheat flavone and their compounds on
growth performance, nutrient digestibility and serum indices of
weaned piglets[J]. Chinese Journal of Animal Nutrition, 2018, 30(1):
170-179.

[49] TELFE, J7 Ty, JA Moy SEPEIRFEARUCRI BT BESE (] B ke

5%, 2018, 39(2): 114-118.
TAN Ping, FANG Yumei, ZHOU Sibi. Research of active peptide
buckwheat tea beverage formula[J]. Food Research and Development,

2018, 39(2): 114-118.

[50] ZRLLHy, ZE e, 1%, 4% AN FRAC B B I o i vk RO

BUEALRE A OCEIBFFE ). B Tk BHL, 2018, 39(18): 22—
26, 32.

LI Hongmei, LI Yunlong, YI Xin, et al. Correlation between total
flavonoids brewing characteristics and its antioxidant capacity of
different types of Tartary buckwheat tea[J]. Science and Technology
of Food Industry, 2018, 39(18): 22-26, 32.

PNIER, RSO, X, 5. w5 - T R RYIRIUTRI].  FEBRE,
2018, 37(11): 186-190.

SUN Yali, ZHOU Wenmei, LIU Feng, et al. Preparation of Tartary
buckwheat—yacon yoghurt[J]. China Brewing, 2018, 37(11): 186—
190.

AT, BT, SRIEHE, 45, HS-SPME-GC-MS $5 A 537 3
TR R R AT, SRk, 2017, 38(16): 134-139.
TONG Lingjun, CHI Xuelu, ZHANG Xiaomei, et al. Analysis of
volatile compounds of black buckwheat milk tea by HS-SPME-GC—
MS[J]. Food Science, 2017, 38(16): 134-139.

(53] 5. BRG] KT 55 18 PERF 5[] &5 Talk, 2018,

39(5): 106-109.

PENG Xueling. Research on processing of sports beverage and its
anti—fatigue function[J]. The Food Industry, 2018, 39(5): 106—109.
AR, XIBelH, XK, 55, BORSFREBI T2 AN &
SnRH, 2013, 38(3): 157-161.

HUANG Lihua, LIU Xiaojuan, LIU Xin, et al. Discussion of manu—

[}

—

facture process for paste of adlay and bitter buckwheat[J]. Food Sci—
ence and Technology, 2013, 38(3): 157-161.

T SCF, SRER, siORME. VR TR/ NKRIT G A & T 25T D).

£ 5 Tolk, 2015, 36(3): 28-31.

JI Yiping, ZHANG Yu, ZHANG Yongmei. Study on preparation of
instant porridge with millet and Tartary buckwheat[J]. The Food In—
dustry, 2015, 36(3): 28-31.

BPHY, IR, 250, 4. SR AL R A AT AR TS L],

[E MR, 2014, 33(6): 99-102.

HUANG Dandan, ZHOU Haimei, LI Yao, et al. Antioxidant activity

of red kojic buckwheat health wine[J]. China Brewing, 2014, 33(6):

99-102.

BRI, X . 3Rl A T2 A oAb ). i iF s 501

%, 2013, 34(3): 43-47.

HU Xinjie, LIU Yun. Optimization of fermentation condition for bit—
ter buckwheat rice wine[J]. Food Research and Development, 2013,

34(3): 43-47.

(58] fulid<iz, ske5, Lmui, 5. BH 7 20k SEm R R AAk Ak

THAERERYRZNE ], P DRI A2 A, 2017, 32(5): 19-25, 49.

HE Caian, ZHANG Zhen, WANG Lijing, et al. Effect of different
milling methods on characteristics and in vitro starch digestibility of
Tartary buckwheat flour[J]. Journal of the Chinese Cereals and Oils
Association, 2017, 32(5): 19-25, 49.

[59] XIAO Y, LIU H, WEIT, et al. Differences in physicochemical prop—

erties and in viiro digestibility between Tartary buckwheat flour and
starch modified by heat—-moisture treatment[J]. LWT-Food Science
and Technology, 2017, 86: 285-292.

LIU H, WANG L J, SHEN M R, et al. Changes in physicochemical
properties and in vitro digestibility of Tartary buckwheat and
Sorghum starches induced by annealing[J]. Starch—Stirke, 2016,
68(7-8): 709-718.

[61] ZE7555, B04, XL, 55 B HUS R T BTSSR BT

FE[0]. B AR, 2017, 42(4): 138-142.

ZUO Leilei, LUO Xi, ZHAO Xuemeli, et al. Preparation and in vitro
dissolution of superfine grinding Tartary buckwheat biscuit[J]. Food
Science and Technology, 2017, 42(4): 138-142.

HIBGES, TR SCHN, MRIE, 55, wFRAE R I L 4RO ARL]. A0
B T2 A BesAR (FUARRARR), 2014, 29(1): 29-33.

SHEN Ruiling, ZHANG Wenli, LIN Juan, et al. Optimization on co—
nditions for fermentation of buckwheat vinegar[J]. Journal of Zheng—
zhou University of Light Industry (Natural Science Edition), 2014,
29(1): 29-33.

T 445 gkig
%5 B 89 : 2020-10-15



