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Abstract: Tartary buckwheat possesses both medicinal and nutritional value, serving diverse roles in culinary and therapeutic
applications. China is the global leader in Tartary buckwheat cultivation, with the largest planting area and highest yield. As an important
food crop, Tartary buckwheat presents strong potential for future agricultural development. Tartary buckwheat contains a variety of
nutrients and bioactive ingredients, including polysaccharides, proteins, selenium, phytosterols, flavonoids and polyphenols. These
compounds exhibit antioxidant, anti-inflammatory, anticancer, hypolipidemic, antidiabetic, and liver-protective effects, highlighting
the potential of Tartary buckwheat highly promising for applications in the food and pharmaceutical industries. In recent years, Tartary
buckwheat has emerged as a prominent subject of research at both national and international levels. However, systematic research on
the bioactive components and nutritional benefits of Tartary buckwheat remains limited. This paper reviews relevant domestic and
international literature, offering an overview of the active components, nutritional benefits, and current food applications of Tartary
buckwheat, aiming is to provide a theoretical foundation for the comprehensive development and utilization of Tartary buckwheat.
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Fig.1 E tataricum (a) and F. esculentum (b)
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Fig.2 The basic skeletons of some representative bioactive

compounds isolated from Tartary buckwheat
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T8N 19.6 kDa [ 2 0E, R IR R R /N B
PR T T H € 1R A MK R o g A o

12 &£HgEEEAR

TB & SR E A, & A Y 8%~19%,
HEEmET ROk, M. EXRMER. HlsRE M TB
B AR &R, FERABAEUOLE D, HHFE
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KRN 45 FRLYTCUE M 77 22 TR SR AH A 77 O, JIE T e PR
{10 K B R 22 I Sk L [ 2 L (¥ 4 4 FH Y. TBP
) EE 0 3N 45.8%, & LR 4 N Asp. Thr.
Ser. Glu. Gly. Ala. Cys. Val. Met. Ile. Leu.
Tyr. Phe. Lys. His. Arg. Pro. Trp, JFEBE &M
Lys. Glu. Gly. Arg & &. Fag 2 & TB # T HH ) —
' 16 kDa & 1173 )5 . Chen 25”3 i 7% Fag t2 J&
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Table 1 Differences in amino acid content between F. esculentum

and E tataricum (g/kg)

RILER LiERK THA
Asp 12.74+1.3 12.08+1.2
Thr 5.54+£1.6 4.87+0.8
Ser 5.64+0.8 5.56+1.2
Glu 25.79+2.5 24.12+2 .4
Gly 6.32+3.1 6.60£2.8
Ala 11.14+0.6 10.37+1.3
Val 9.24+0.9 8.64+1.7
Met 3.35+1.1 3.47£1.0
Ile 7.01£1.2 6.08+0.5
Leu 11.34+2.9 9.51+0.5
Tyr 7.85+2.1 7.25+3.0
Phe 8.81+2.8 9.26+2.4
Lys 10.37+2.4 8.73+0.0
His 5.49+1.5 4.62+0.5
Arg 13.11£0.9 13.49+1.4
Pro 5.92+0.9 4.74+1.4

E 61.15 55.19
T 149.66 140.12
E/T 0.41 0.39

E:EASTERABREE, TAHERLAKRSE, BT HXE
LR LSS -G L Lol

L3 WAk ER

TB 2V 20 YR I R IFRIF. Tkeda ™V HF 5T T
HA TB fl=F E TB 1 /\ ML T i & &, 5
R EUR, oAt 7 M o5 A AR RN
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% Bl. B2 I B6™. %7737 v 5 2L () A= 3% M
BRI R, FEnlE4E4E R E. TB AR
R E SEN2.0-58mgke, FHIMEN 9.5 mgke™.
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Table 2 Comparison of nutritional components between

FE esculentum and E tataricum

EE P F. esculentum F. tataricum
HE /K] 1354.00 1276.80
B& Wi /g 2.30 2.70

Eamlg 9.30 9.70

B ARALSH /g 66.50 60.20
RER 4T Yt /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
4R /mg 0.56 0.89
49 /mg 401.00 320.00
44 /mg 4.70 2.30
Fh/ug 2.45 5.57
B /mg 297.00 244.00
VC/mg 0 0
VE/mg 4.40 1.73
VA/ug 3.00 0
e B 5% /mg 0 0
WY F /g 2.40 2.30
M EF /mg 0.16 0.21
Jo 8B /mg 2.20 1.50
VB1/mg 0.28 0.32

E: B 100 LR AT B SRR ).
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Table 3 Methods used by different researchers to detect

flavonoids in Tartary buckwheat

B 7 ik AH Lk
%Wi;r&:?&% HPLC [50-52]
HPLC-ESI-MS and HPLC-UV [53]
UPLC-ESI-MS/MS [45]
HPLC-MS [54]
bR A F
RP-UHPLC-ESI-MS [55]
UPLC-ESI-MS/MS [45]
HPLC [52]
RP-UHPLC-ESI-MS [55]
JRAtFH % B2 HPLC-MS [54]
HPLC [52]
AEBEHE % RP-UHPLC-ESI-MS [55]
RP-UHPLC-ESI-MS [55]
NEp-S/ UPLC-ESI-MS/MS [45]
HPLC [50]
ILREY RP-UHPLC-ESI-MS (55

LA ZE A K ILE%E  HPLC-PAD and LIT-FTICR-MS [39

RP-UHPLC-ESI-MS [55

FEALR) F Ao dk st & UPLC-ESI-MS/MS [45

HPLC [52]

HPLC [52]

%z‘if‘ia‘i; A HPLC-ESI-MS, HPLC-UV [53]
)5, HE LA

BlEE UPLC-ESI-MS/MS [45]

HPLC-MS [54]

72: HPLC( & 207 A8 &3 ) ; HPLC-ESI-MS( & 20RAR &35 —
&% % - ik ) HPLC-UV ( & 2048 & 3% - % 4} ) ; UPLC-
ESI-MS/MS (A2 &zt & - &t & - M3 A ); HPLC-
MS ( &#kAE & - k% ) ; RP-UPLC-ESI-MS ( RABAR & 3L
AR &% - Wk F - ik ); HPLC-PAD ( &R & it 5 b
ZHAEEF N % ) ; LITFTICR-MS ( &M & F 45 4% 2ot
BB T @ kA8 ).
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Fig.4 Mechanisms of flavonoid antioxidant activity in vitro
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kB) M2z 75 E I (Mitogen-Activated Protein
Kinase, MAPK) & 1% #l #{ LPS %5 3 ) RAW 264.7 4
fah NO. F4ifN % (Interleukin-6, IL-6) /g IR
BEIRF A (Tumor Necrosis Factor A, TNF-a) [F]7=4:,
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S

la- glucosidase lla-amy] ase
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o0 o

FEH 1 PR S AL B2 (Cyclooxygenase-2, COX-2) Flif
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2.3 T flg v

1 g I RE A2 — Fh 5 H 9 = B8 (Triglycerides, TG)
M JH [& B (Total Cholesterol, TC). ik % J¥ fig &
(Low-Density Lipoproteins, LDL) 7K FF} & Fl /5 %
fI§ & A (High-Density Lipoproteins, HDL) 7K *F* [% {i
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e AR KR U5 3 0 e LR K BRI S T R . 25 IR AR
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e ARG HIES B4, 45 REVISE
FH B AR T A IR KR S e, s
JEBTHERR . BBk, A TB o3 B9 (0 A= 403 1 2 11 v il
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Fig.5 The antidiabetic mechanisms of Tartary buckwheat and its bioactive components
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A HE N A R AL AH Lk
Wk B W AREH [80]
R BB [81]
GSH/GSSG A & [67]
AN
BV ROS [82]
# % SOD, CAT #= GSH-Px /M [81]
IrHl g it sk [67]
o BV TNF-a. IL-6. NF-xB #= NO “[69,70]
ok 474 INOS. COX-2 #= MCP-1 (69,83]
[&fk 7% TC. TG. LDL #= MDA K- “[71,84]
MARAFIE TC F= TG KT [58,71]
[ n fig AR B3 AR AR AR AL 5 4K [71]
I+ & fo 7 HDL /K- [84]
3 0% I Ak A A ) B [73]

AT HepG 2. 45 M) Caco-2. 3UA% Beap 37. MCF-1 #=
U MDA-MB-231. H MGC 80-3. i A549 4= H460 vA & &
Ay THP-1 5 401 % 69 4 ie Ab4

[60,65,75,76,85-88]

[78.89]

Ak n 7 7] 2948 KR
S Mk By A KT [90]
AR S IA ]
352 H) BB A it % 48 ) [17.91]
] BB [92]
R 193]
FALHE VARG B 4t [94]
A9 451 AL B S W 2B 4R K [95]
Mk dn# AST. ALT. ALP. LDH #= CRP K- ) [96]
#f%k ROS. TBARS. MDA. TC. TG. LDL K [97]
i TNF-a.. IL-18 #= IL-6 &% [96]
¥3% GSH. GSH—Px. CAT. GR. GST #= SOD & [96]
R " 66]
G s fn g Ty e A5 [39]
%gi% Pt E b [98,99]
DNA ## TRy [100]
[&-Ak fe 2] B [11,19,101,102]

24 %E% /%‘ré TB s & W% N B MGC 80-3 g R I H &%

BB
e B F R SN F 78 % B TB 4RI B B i o
PEPS ER Y, TB M A 2.5 IR IE

N &9 Caco-2 4™ B FEE. thoh, EHFR
T TB K IHAWiE A& Y B P 5 AT BB 1A 43 1
WL, KB TB By K&t p38/MAPK Ji % 75 5
YRR IE T DA R 4N B A AN G1 i A S 1, DA
W 5 2ot N FLIE MDA-MB-231 4 i B A i s
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