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Abstract: Tartary buckwheat has both medicinal and culinary applications, China has the largest planting area and highest yield of
Tartary buckwheat, making it a global leader. As an important food crop, it is expected to become the key target for future agricultural
practices. Buckwheat contains a variety of nutrients and bioactive ingredients, including polysaccharide, protein, selenium, phytosterols,
flavonoids, polyphenols. These compounds are vital for their antioxidant, anti-inflammatory, anticancer, hypolipidemic, antidiabetic, and
liver-protective effects, making buckwheat highly promising for applications in the food and pharmaceutical industries. In recent years,
Tartary buckwheat has emerged as a major research focus for scholars both domestically and internationally. However, there is currently
a lack of systematic research on the active components and nutritional benefits of Tartary buckwheat. This paper reviews relevant
literature from both domestic and international sources, providing an overview of the active components, nutritional benefits, and current
applications of Tartary buckwheat in food. The aim is to offer a theoretical foundation for the comprehensive development and utilization
of Tartary buckwheat.
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Fig.1 F. tataricum (a) and F. esculentum (b)
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Fig.2 The basic skeletons of some representative bioactive compounds isolated from Tartary buckwheat

1.1 mAfEY

1.1.1 =8

TB i PRI E B RN, FETEAL4ET, SR TEK 70%0h F. ZhulO0a s 7o TB i
WS, RN . Horh EEEER S RN 20%~28%, VEMIRI K Z N Z AT, K/NK 2~15 pm. BORLE
A AL A, S B A K EThE (Degree of Polymerization, DP>100) . 5 @FRF ek L,
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TB H HTE A H A B e 0 FARR 0 AT B S B O XUE e 4 i), I h et ve & &, PitEiEmiE A g a4 4t
FRIEIVERT, Re s PRACES e AIE R 0 AU, o 21 A3 S i R R R M e b 15 B AE 13.1%~22.5% 2 7], =T 18
ANFEPI R A M AN, TB VR B MR OB AL B P, T 9 T AR 0 A 3 L R T
FasmTH,
1.1.2 D-FHAuEs

D-F1ENLEE (D-Chiro-Inositol, DCI) 737y CeH1206, ENEEH—Fh[F > i1k, Z5RERE5H
FiEM. Kk, DCI AR NRIE . A FEARE . M H M =B Thag. KA R R ik -72% KOG B
M E TB o DCI & &M, RIUF 7 DCI & &4 0.23~18 mglg. Hitt, i@z H+ DCI K F15
TB FAREIM, fEd@ TR T, DCI LU U RAT AT RAEAE) . e mT AHEN TB o sl th B ol
fik.
113 AHEHSAE

TB w25l n] DU 78 i A R, SR BB AR AL o-D- %5 B EF B0 1) 1 AR P BB PR T
PO S5 S W RN R 7.23%~25.16%) . Wang 251N i i R ~J-HEFH £741%72: ( Size-Exclusion Chromatography,
SEC) M TB Fh-¥ & itk 7 F¥ 518N 26 kDa WAEGER 24, R otk s v 3 o 22U . il
FOACTRE . ABERIRIATE, BEJR HLAM I 0.7:1.0:6.3:74.2. Wu 20\ TB ki i 3k73 1840 78 19.6 kDa [t
RN, I FAERE R /N B R AR T H R R RS A R AR A A

12 £HEEEZaR

TB HEEFEAR, EEF SN 8%~19%, HEEST K, M. ToKMER. HlFFEM TB
R AR SR, BIERARAI® (F 1) . WFEEHMEA (Tartary Buckwheat Protein, TBP) Jilid isifi
KR4 H T3 AT SR 22 PRI 72 i, 7 OFL TP R 7 90 K B P B v L e 56 P40 PR, TBP (K
EAR S E N 45.8%, RIEBALH AN Asp. Thr. Ser. Glu. Gly. Ala. Cys. Val. Met. lle. Leu. Tyr. Phe.
Lys. His. Arg. Pro. Trp, JEEA® &M Lys. Glu. Gly. Arg & . Fagt2 & TB #1H1f{)—7F 16 kDa & 1
iR Chen 25PNt 57 1% Fag 12 2K R H Fag 2 SRR T 2S AR AKX, FEMMHRIARE . SRR
INAAK B B S REN L. Fag 3 RIEFRER THEER S Mt R . ERUT T 1S frdaat. @i i
Qe FEA Sl B, AT Fag t3 8 FUMEIEAL, AT B LB

*1 BRFESEFZEEREEES (¢/ke)
Table 1 Differences in amino acid content between F. esculentum and F. tataricum (g/kg)

AR ERERE FhRA
Asp 12.7441.3 12.0841.2
Thr 5.5441.6 4.8740.8
Ser 5.6440.8 5.56:4.2
Glu 25.7942.5 241242 4
Gly 6.3243.1 6.602.8
Ala 11.140.6 10.3741.3
Val 9.2440.9 8.641.7
Met 3.35+41.1 3.47+1.0
lle 7.0141.2 6.0840.5
Leu 11.3442.9 951405
Tyr 7.8542.1 7.2543.0
Phe 8.8142.8 9.2622.4
Lys 10.3742.4 8.730.0
His 5.49+1 5 462405
Arg 13.1140.9 13.4941.4
Pro 5.9240.9 47444
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E 61.15 55.19
T 149.66 140.12
E/T 0.41 0.39

E: EALERIAREE, THERLRSE, EIT ALFEREAR &L AAB Gy,
13 TR KREEZ

TB UL H W RIF R keda 5P 58 7 HA TB M=Fefi[E TB o )\ R fR 6 MR (& . 455
BAAARAR, ol 7 M YR 55 HHEEEENER 10%~80%. Ah, TB & & KAAHMN, X2HMms
VIR Z I (IR 2) .« WlREEANENIER “&R—M—RARE &M , AhTHREE TR, BTA
WGIEINRE . TBIEE & =8 HEEARPN TR 8 AT R S8 77 nT CASSSR R & R I Re, o5 A 40 p i 52
B, TB F&HZMAEAER, Hod™T (VP REFERA N EBRIEMTASH RSP, TB ¥k B
W B A0 0.78 mg/100 g, H SrrE % Bl B2 A B6Z, 3 vh B A E It ) T A 4 — e
AR TELEAE 2, R4 E 2 E. TB AT 4EE 3 E &8 2.0~5.8 mg/kg, “T-34{E A 9.5 mglkg?®.

%2 BEAESEREEFROMLER

Table 2 Comparison of nutritional components between F. esculentum and F. tataricum

TR F. esculentum F. tataricum
#EF (k) 1.354.00 1276.80
B (g) 2.30 2.70

Eak (g) 9.30 9.70
Bk (g) 66.50 60.20
JEEA 4k (g) 6.50 5.80

45 (mg) 47.00 39.00
4% (mg) 258.00 94.00
# (mg) 6.20 4.40
4 (mg) 2.04 1.31
4% (mg) 3.62 2.02
47 (mg) 0.56 0.89
47 (mg) 401.00 320.00
4 (mg) 4.70 2.30
A (ug) 2.45 5.57
B (mg) 297.00 244.00
VC (mg) 0 0
VE (mg) 4.40 1.73
VA (ng) 3.00 0

feE & (mg) 0 0
Y E (pg) 2.40 2.30
#¥E#F (mg) 0.16 0.21
R (mg) 2.20 1.50
VB1 (mg) 0.28 0.32

E: 100 AW T bR Rt
1.4 ek

IR BAE R TERR R, FLIR T & BAE 1%~5% 2 8] 53 W FE 2 AHIT P, TB o 14 S 17 e 0 3G A AR
TR . REASEE . —HRRIE IR AR IR, o R A T IR R R IS TR, TB 2 AN AN IS R 1 Sk
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TB 5 KRS, IF AT LUARIBEANRR T 96 mg/100 g%, TB s B im0 -4 5515, H
WS B . Yang ML T TB S5ACKMUNE IR S BEAL R, RBIE TB i B s B S T
HABILL, 74 mg/100 g. Guo PO TB 2k i 4y B3 3ITHEY b K.

15 ZEBEfted

2T FFT SR 2 YL R, BE 2R, FRIH S NS RE s FrRISEA B —
FESZ IR, S EA TR R PR PORBRR . JEE. FUME. HUE MRS,
AT XL Y, 20 BT LB A L0 £ KUK I BSO8R 1A 7 7 B3 B A TR i E B 0 I 85 i RE A A
FNThBEAT RS, T LATR 20 R AT M e
151 HEEREILEY

BRI EATE . AT PUES A ohiel 8, W TB M1 th 6 MR i AL &
Y, EAERHRIIER. EREE. KHIR. KIE. KEMAMCEZTEEY (WK 3) . Peng 07
RO BB R A H A B HI6) (High Performance Liquid Chromatography with Diode Array Detector,
HPLC-DAD) %€ | TB FiFH &M KR, 4 1 TB HERFAMKE RS ETHE N 1.72~2.71 mg/kg. Wu
A8 P I I VA AR I (PRSP IR (50:50, VIV) YRR, TERAE MR 454 i Boor it
A e B MR A BE AR BYII (Ultrahigh-Performance Liquid Chromatography with Diode Array Detector,
UPLC-DAD) A, [AIRF M 6 Fhisiie . @it o 70 &KL, X S BERSRAL ST fe LR M A E TR 7o,
FEAE B 5 (10 1) 2% 3ok e o 7K A

OR: 0 OH

R:

Rs I I l
R« Rs

(o)

1) #U{W] 4 (Aurantio-obstusin)  Ri=R&=CH:, R==OCHjs, Rs=Rs=OH

(1)

(2) P KH#H (Aloe-emodin) Ri=R:=Rs=R=H, Rs=CH:OH
(3) K#E (Rhein) Ri=R:=Rs=Rs«=H, R«=COOH
(4) K% (Emodin) Ri=R:=Rs=H, R=CHs, R«=0OH
(5) K#®) (Chrysophanol) Ri=R:=R:=Rs=H, R«=CHs

(6) K #HIfK (Physcion) Ri=R:=Rs=H, R«=CHs, Rs=OCH;

& 3 EFFEET 6 MERX U AL ELER
Fig.3 Chemical structure of 6 anthraquinones in Tartary buckwheat

152 EBrERFEALEY

TR S HAT AR 2 0 A TR, AE TB Al B 25 &4 (CieH20s) IR R A1 R IE A
RS0, i e OB B R - i (Ultrahigh-Performance Liquid Chromatography with Electrospray
lonization Mass Spectrometry, UPLC-ESI-MS) 7£ TB EP'”%ET‘&@?E&% A-FRIERHG . NPRERRR. &
B, FOLRRR. THR. KB, WNEGHK. MEDR. R, MammsER". 5Vve —#, TB M
MR & 2 N L7 vk, SR, S l\@z fﬂéﬁﬁﬁﬂ A-FR R PR (VR P B4R Y, T
BB RE RO RIS, KR 1% MR SRR JFULZERAIK & TR IS i 5 3% AR,

16 HEEXMEM

TB T EEIREY) (CisH100) HIHEEFE . B MR VNS IERSERE S, EFRTE T AMIT
JZKIE. Qin PR AICI He A T 21 AN FEGFIRT 18 ANE IR SR 0 B3I & i, B R
TB ¥y S B & B P2 @ T ) 10 . BESRA G R YA & rh 2 By SR G ARE = i
FEEM—2%. TB FiFh Bk &S ELN 40 molg, THIHMH . ZERMEHHIALEMN S ELN
100 mg/gt. fnFe 3 fim, H AT S m omAE 3% (High-Performance Liquid Chromatography, HPLC) . &

()]
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BB A% 1% (High-Performance Liquid Chromatography-Mass Spectrometer, HPLC-MS) . i & S04k
itk -7 %92 (Ultra-Performance Liquid Chromatography-Mass Spectrometry, UPLC-MS) 45 22 Fo il 77724 TB
PR E B B RS ST T % e, @it UPLC-ESI-MS k% RE3EHE (Nuclear Magnetic Resonance Spectra,
NMR) , ENSFONREAEE . . o, b, sRE. EF R L. BT R MEEBAN
=, 78 TB Pl E) 7 LR SEIARE, 40 VP, (L ZEM A B KT B2, g5 ], M TB rhr B4 E i
WA, VP SREGE, SR 90%1Y, KB MIAT FAE R, R R A R T
IR, SO RARIRT . —2 4% (Nitric Oxide, NO) F1 ROS ZFAIEJHE FIUT,  Yuish A2 i v ok
R A SR BRI B 200 A e A A RE Y. BT 7K SRR B S vh oK BN BEIR 2B S e] AR RSB, %
SEA RV . B E TR R, SHE SIS0 ar L AR g AR JH4E T 1D 4
FLERI D RE A 75 Lk 1T 2R B PO Jl o AR 2 (0 e S TR 25 5 ot A A A BRI S, (BB 7
(RIALHIIE 5 1 — 2 5T

* 3 TRIMRAZATRNEFRZRFENRIE L EYNGE
Table 3 Methods used by different researchers to detect flavonoids in Tartary buckwheat

A Hr 7 ik Bk Lk
MR E . WA E AR E HPLC [50-52]

HPLC-ESI-MS and HPLC-UV [53]
UPLC-ESI-MS/MS [45]
HPLC-MS [54]

A LR AR E
RP-UHPLC-ESI-MS [55]
UPLC-ESI-MS/MS [45]
HPLC [52]
RP-UHPLC-ESI-MS [55]
R HF B2 HPLC-MS [54]
HPLC [52]
ABREE RP-UHPLC-ESI-MS [55]
RP-UHPLC-ESI-MS [55]
oy Ay UPLC-ESI-MS/MS [45]
HPLC [50]
JLA By RP-UHPLC-ESI-MS [55]
IWEFE AR IS E HPLC-PAD and LIT-FTICR-MS [39]
RP-UHPLC-ESI-MS [55]
AR F An gt E UPLC-ESI-MS/MS [45]
HPLC [52]
HPLC [52]
SEEK. FAHEE. HEELH HPLC-ESI-MS, HPLC-UV [53]
UPLC-ESI-MS/MS [45]
HPLC-MS [54]

7 : HPLC ( &AM &%) ; HPLC-ESI-MS ( & #CkAE &3 - 2k F- ik ) ; HPLC-UV ( &a0kAs &ig-%91) ;
UPLC-ESI-MS/MS (A8 3200 & i%-a vk B- 8 A ) ; HPLC-MS ( & #0aAM &i%-R ik ) ; RP-UPLC-ESI-MS ( BARA Z
HoBA - Bk Bt ) 5 HPLC-PAD ( &0 &35 b d — 4 E %540 %E ) ; LITFTICR-MS (&5 Frs o 2ot
B FErERAE) .

17 e s i kA

KA HPLC-PDA HR ¥ % 5E 7 TB HH A M08 N- 2 B BRIk s o). 1222 i B A b 28 A 1 PR L,
TB MU G 251 — il oy, IR I gow, WA RE . J81E HPLC SOREE 1ok H TB R
6
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() 8 AR, Hrh, 3£ (Tatarisides A-G) A1 (Diboside A) &M TB HHh BI15 2 i 754
s B,

2 ERmEYEHE

KERINFENTFFAER, DRSSP fE @R E 2R A, planhtai. BFEImAs. Pr.
PUE. PURSE (kb .

21 HLAftEE

VEWFURY], TB KH Wl T 856 2 FMAEYIE IRy, 2 MRS, FERSNAIR A I H 58 K
FEMIEPELSS, BBl 4 B, EEAFELT LA (@) EEBREER: (b FUELEEY
Bl (o eBBEEEREN: (D) B o-EFE B BIAK; (o) #ii NAPDH S#Aul;  (F) Jik
AR SRR NO; - (@) BRI (h) RmE D TREIAMTIITT AL IERE . —BOkU, BmmE

B RS RAMRAEE R IERIE, BeAh, AR I THOR T A 2 B3 50 TB KL= S I i 1B,
i, 15 80%EARI 2R L FESRIVIMILEL, 15 709 Z B HR B 052 5 B s P B A IR Y. kb, S HUK
SRH i P A B B EBURT R 75l B IV i S /K SR R AE FoAt 7 A b, B — I FOKSRBUEE AR T TB gt
FEAMS Y. FR, EAAHES . BRI b, 2 REXKE. REFR FSTAR, REiRmEE

i, MR EHEAIE O, tesh, E TB T 4 I T AR ORI R BB B, 2SS HF (VP R
ZRM-3- LS RETE) R NPT RS (M KAL) A P v ™, £ TB iR~ sk
Beo AhE. wFRITE T FIRE R MG IR A, DR AT A RARSU AL RIS, (T 21y, TB
ATZE IR R P B2 MU ETE.  TB B A IR B AR T Ik IE 1L 23 GSHIGSSG [IELAR, X AR
e AU RIS S5 7 22 B0 s A 1 P O

B 4 ®EAR U ESEIMTELIERNHIRRR
Fig.4 Mechanisms of flavonoid antioxidant activity in vitro

2.2 FURE M

RAESR — P WA i, R, A0 FARFIAG RO — FhB e S L, A T
AT IR 2 BRIV » T FRE AR B 95 £ 25995 399 B 8L, EV HF e 26 ) TB 2 i P A o A S35 (470 48 3% i 13958,
Hwang U5 7t 11, M TB 43 B0 11 43 13-3-0-p- 2 F Bl HF 0§ 2 B (Lipopolysaccharide, LPS) % 51 RAW
264.7 BRI A TR VER . ik &l % AT «B (Nuclear Factor Kappa-B, NF-xB) 12254 JFiE1k 2

7
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Pl (Mitogen-Activated Protein Kinase, MAPK) &40 LPS %3 RAW 264.7 4iffif NO. HZHff/r &=
CInterleukin-6, 1L-6) Aty A3EHF A (Tumor Necrosis Factor A, TNF-a) 774, MR &1L BE-2
(Cyclooxygenase-2, COX-2) i G/ —4 L% A (Inducible Nitric Oxide Synthase, INOS) [FRiL. TB
HIE NF-xB Fll MAPK 3823k T % LPS 511 RAW 264.7 4 i3t 4 15 AT,

2.3 [ flgvE 1

R IMLYE & — A 5 H M =g (Triglycerides, TG) . KfH[EEE (Total Cholesterol, TC) . K% EHEEH
(Low-Density Lipoproteins, LDL) 7K-V-F sl % Bt & H (High-Density Lipoproteins, HDL) 7K~V [#KH
SRR, Wang 2558 TB 2B 52U (TB Ethanol Extract, TBEE) [RIHT 4k 5 M F Hoxt & g
A7 S ISR RIS S i 5o . 45 SR8, TBEE W] %3 A IMIE A E i) TG A1 TC /K,  Eififn
EA M H LS E LS (Glutathione Peroxidase, GSH-Px) i, I T IMLIE P — /% (Malondialdehyde, MDA)
IR I 35 Eh ik s AL A A4 35 % ( Atherogenic Index of Plasma, AIP) F1EE) ik ok FEfigi 1k 15 5 ( Atherogenic Index,
AD o BB i 2 ST v M IR K R, PSR 2 Bz ot K RREEATHE B VAT, FFIIE 22K R I
MG K148, 25 SRR ISR R R 2 1T S RS & KRB M AR 5%, SRR MER. thoh, M TB
HH o B A P v R 1 RTTRS  R AR B MR B R S T SR PR R AR S L S, BRIV TC AT TG
K, FEFRAR TNF-a Fi1 1IL-6 KL,

24 fulEE

KA RSN SR B TB REU B Piis o4, BOmat e m], TB 2wy A FH4n ™ A
2 Caco-2 M BLAT MO 1E . LA SERT 2 T TB S HL AR VAL S W e 4 FR AT AT A 237 WL
RYITB By & 1iEId p38/MAPK I H 75 540 M 8 1 DAL 2 0 S ST AN G192t 45 S 391, DGR B AR 7 5K
Xt ANFLARAE MDA-MB-231 41 BA5 fisi i ™. Zhou 25Vl (Lt T & A I S R5L, KIL TB K
AP N B MGC 80-3 41 it 2 I Hi {2 25 Fies v 1k

2.5 AR E

SMALL INTESTINE

nnnnnnn

B 5 EFEREEMER S HIBERENLS]
Fig.5 The antidiabetic mechanisms of Tartary buckwheat and its bioactive components
R PR A — T LAy LM R A A AR B, R & A R IR — . 2755 A s PR 9t
BEPRVE L BRI T/ M. WUARATFEYY CRIE ) = (1) fE/Mg, TB R HAEMIEE R 30 o- %
PEEF A o-SE R B FITE 1, R0 & 220 20 09 2 T IR I SERE A S, T BRIk P (2D 7E
WA, TB R HAEYEE -l R i PTP 1B (3RA 1 B PI3 K HRIARSGE RS R AHT. (3D fEHIE
H, TB KIS B IS GLUT 2 F1 GLUT 4 RIRIESRAEH A FERI, JHi@id#i] PEPCK Al
G6-ERK FJZRIEK T RAT4IE L. PTP 1B, HAMZMRBEIRNE 1B; IR, BREZKZMA; IRS-1, JHEERZAE

8
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Wi-1; PI3 K, BEERVLEE-3-F4H; Akt, 2 ¥ B; GLUT, i &kEikia £ AH; FOX01, X k& H 01; PEPCK,
AT s T2 P PR PR 5 G6 3, 1 4 -6 TR« Lee 257V W75 5 14 FLB3B T4 AN £ & 25 S B 2 (FRD)
/N R RGN T CEEERI . 79T AR 22 PR IR TG R . A5 R, 45 T SRR AN T Rl B
BEAIS FRD 1755 /)N Bl PR ILT75 760 6 MR JBR B 27K, DS S R gkt , PRSI AL TCL TG AT LDL /K~F,
FEHG I A IS S AL S (Catalase, CAT) . At H KGR 5iES (Glutathione reductase, GR) AL
(Superoxide Dismutase, SOD) A1 GSH-Px yf4:. F& 7 #ERM G4, TB 4R DCI W EA R FIPivE
RIRENE . ORE & DCl T FH4REY) (Tartary Buckwheat Extract, TBE) 0] F&{I% [T BURE R KK-AY /N ELAY
MR C G BERTIMBEZ . TG AR E R, TG 5502 4 M T B 5 U™, TB 1A i v R A T L
HlS G 4 iR .
=4 EFNEYNESRIERLE

Table 4 Bioactive of Tartary buckwheat and their mechanisms

A A AU Bk Lk
Ff WA ES [80]
RZERALE [81]
. GSH/GSSG At & [67]
AL .
.y ROS [82]
4% SOD, CAT #= GSH-Px i % [81]
Fr ) 8 i L AL [67]
- .V TNF-a, 1L-6, NF-xB #= NO [69,70]
#74] INOS. COX-2 #= MCP-1 [69,83]
Wik e TC. TG. LDL #= MDA K- [71,84]
MR IE TC A= TG /K- [58,71]
I o fig W% Bk 3 ik 345 HE AR AL 45 3K [71]
4+ & f % HDL K- [84]
Y A A W A [73]
. *TAF HepG 2. 45 Caco-2. 4LA% Bcap 37. MCF-1 #= MDA-MB-231. § MGC 80-3.
IR . [60,65,75,76,85-88]
Jit ABA9 A= HAB0 vA & & fo 5% THP-1 & 40 it % 44 4m o, 1k
- fik o 7 ] 2] 48 K [78,89]
- ) j%j&ﬂi%%%% [90]
3 5% F) B AR IR I Fa il LAY [17,91]
) AL LK [92]
AR E [93]
et RV ARG B [94]
IR BAC L AN P 2L 4R K I [95]
Mfikfo7% AST. ALT. ALP. LDH #= CRP K- [96]
o 1% ROS. TBARS. MDA. TC. TG. LDL K- [97]
TNF-a.. IL-15 F= 1L-6 F&4%, [96]
#5% GSH. GSH—Px. CAT. GR. GST #= SOD &% [96]
WA FH [66]
TG o fEfE AT [39]
Hpu A Wi R [98,99]
DNA % # 7 5 [100]
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