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Effect of origin on active ingredients, antioxidant capacity
and hypoglycemic activity of tartary buckwheat
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Abstract: To evaluate the effect of produce origin on tartary buckwheat's active ingredients, antioxidant
capacity, and hypoglycemic activity, the active components (total polyphenols, total flavonoids and D-chiral
inositol), antioxidant capacity [1,1-diphenyl-2-trinitrophenylhydrazine (DPPH) free radicals, 2,2'-diazo-
bis(3-ethyl-benzothiazol-6-sulfonic acid) diamiammonium salt (ABTS) free radical scavenging rates] and
hypoglycemic activity (a-glucosidase and a-glucosidase) of tartary buckwheat from 7 different producing
areas were measured and analyzed, with multivariate statistical analysis conducted by principal component
analysis and cluster analysis. The results showed that significant differences were found in the active
ingredients, antioxidant capacity, and hypoglycemic activity of tartary buckwheat from different production
areas. Tartary buckwheat (Number DT) in North China exhibited the highest total polyphenols and D-chiral
inositol content of 37.24 and 3.97 mg/g, respectively, the lowest total polysaccharides content of 14.42 mg/g,
the strongest scavenging ability against DPPH and ABTS free radicals, with corresponding half scavenging
mass concentration (ICsg) of 0.630 and 0.119 g/L, as well as a-glucosidase and a-amylase ICs, of 1.228 and
1.327 g/L. A kind of tartary buckwheat (Number SQ) in central China showed the highest total flavonoids
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content of 15.47 mg/g, while a buckwheat (Number QJ) in Southwest China displayed the highest content

of total polysaccharides (24.98 mg/g). The active ingredients with antioxidant capacity and hypoglycemic

activity were total polyphenols, total flavonoids and D-chiral inositol.

Key words: tartary buckwheat; antioxidant capacity; hypoglycemic activity; principal component analysis;

cluster analysis; food chemicals
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B BB Ko FK o i i B S TR
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HERR 2K, AEHIFRRIUE, 20 CHFHE
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H4E Folin-Ciocalteu #:WIAE B2 W &, HL
1 mL ARFEEWEE (0.010. 0.002. 0.003. 0.004.
0.005 g/L) & EFM TAEMS 5 5 mL AR5
10%Ha PRI A IR S, SR G 48 BN 4 mL BT 43
#17.5% Na,COs /KIEW, I 60 min, fnZEIE Kb
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BER 0.2 g/L), &h0A 2 mL B4 70% 2 Bk i
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WRE (x, g/L) i &40l & )5 72 y=7.3786x+0.0577

(R*=0.9983 ), I 5 1 i HH . B 5 8 (mg/g Do
133 FEEEREANE

K2R -R R L T e S R A i, B 0.8,
1.0, 1.2, 1.4, 1.6, 1.8 mL #ZBARME TR (i
WA 0.1 g/L), srilE T, SinkEr
JKAME 2 mL, FAIA 1.0 mL B350 5% A4 W 7K %
WHES] o 43 ) EE A 5.0 mL R0 8L 98% H,S0,
FEL), HE S min, WK 25 min B, BAIRE
I, F UV-Vis F 490 nm UK F R i RO,
RIEWSEE (p) -FEWEE (x, g/L) friE&S
J5FE y=15.3110x+0.0764 (R*=0.9984 ), i+5ilsE

1.3.4 DCI & =8 g

DCI 75 2% J = LR A A 1O 2 o B 2 mL
AN BT ik B2 DCT /K (0.1, 0.2, 0.3, 0.4, 0.5,
0.6, 0.7, 0.8, 0.9¢g/L), Z5IMA 4mLpH=4.51
Tt R 4 2% AT 1.2 L 6 2 A 0.1 mmol/L 5 LR 4
KIEW, 1 UV-Vis T 260 nm KT 02 75 6 WG
FE o ARAEIOLE (y) -k (x, g/L) brdEihsk
UG ITFE y=7.4557x+0.0159 ( R*=0.9979 ), HHEM5E
7 DCI & (mg/g ).
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DPPH TR BECH : FRHL 6.00 mg DPPH 1-#7,
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4, 153 1x10* mol/L DPPH T./EWk, 7E 96 fLiR
WUIMAKRE S AL : 80 uL BREE T HOVEEE (0.2, 0.4,
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TR 95% L BEKIE IR AT s ZS 4. 80 pL &
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(0.05. 0.15. 0.20, 0.25. 0.30., 0.35, 0.40 g/L)
FEW /15 160 nL ABTS TAEMRIRAT ; XFHRL . 40 pL
o BE AR (0.05, 0.15, 0.20, 0.25. 0.30, 0.35.
0.40 g/L) FERAT5 160 uL ¥ 0.1 mol/L pH=7.4
PBS PR AT 5 25 F4]: 40 L £ #F K5 160 uL
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Na,CO; /KW Z AL, F UV-Vis 7€ 405 nm K
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a—iﬁ*ﬁ@i‘fﬂﬁﬂ%/%:[l— =

b

e B AU BB TNOCIE 5 By o 5 Tl A X

JXIOO (4)

EAMOBEE s By A Tl IR S R
1.6 Sita#r

BALWEL 3 K, ERUFHEArEER
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MFR 1AL, SQ 7K 43 5T f 43 Bl e i , o4 11.34%++
0.36%, J& HEB 9 1.33 £, Ko iit iR, >
2.94%+0.24%; JZ K43P BURAR, S 2.43%+
0.20% , T4 H BBt it 3 B0, R 12.74%+0.06%;
IN AR R B AR (7.76%+0.18% ). JZ A& Wi
R A B T (3.60%+0.15% ); IN 7 o5 43 0
% (1.27%+0.21% ), UEHIA 7 DB w7 55 8 57 R o
B — R,

IR T, R AN M T ] SR U
FERREE SRR, BRNG . AP, KA FK A3 0 o A
IYBOTRE S KA AR AR FELIRT OSSR, KB
FEIIEE TR R BN 8.5%~18.9%., ASCH, A
T G AR 43 B S 45 R 5 LTU AR g5 R — 3
SR, KA R AU T SAHID PR i o7 45 51 .
PIRTIIAIRGEIN N, 9557 1078 3% 28 00 o0 B
FAEERSBRPSMAESEE, WPFh . 2K RFH
MEALSE; HeAh, R A =X S SRR R
AFPEVEAR B SR M E R T8 bR , JFEA PTRR S . %
I 0 6 JIEL T B T8 A IEAR B SR R A R
JZ 35 B RIR D5 o R0 , TAE S A 1 B RUAN A
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22 EMERSEENH
P 1 R N[ DX 5 A o A 2 Bl 4 2R

F£ 1 AFRFFREFREAREFZN TR
Table 1 Basic nutrient mass fraction of tartary buckwheat in different producing areas
. T80 %
HEB zY N DT \y4 SQ QJ
B 11.57+0.25° 9.56+0.13¢ 7.76+0.18" 9.10+0.20° 12.74+0.06" 9.57+0.13¢ 10.2120.45¢
N& Wy 1.5340.15¢ 2.68+0.20° 1.27+0.21¢ 2.33+0.21¢ 3.60+0.15° 2.5540.15% 2.93+0.15°
KA 8.50+0.05° 11.17+0.21* 8.95+0.08¢ 9.34+0.17% 9.44+0.32° 11.34+0.36" 10.52+0.32°
KAy 2.58+0.13% 2.8440.19™ 2.92+0.21° 2.65+0.08™* 2.43+0.20° 2.94+0.24* 2.90+0.14™
RIS 75.82+0.37° 73.75+0.25° 79.10+0.15° 76.58+0.25¢ 71.79+0.34° 73.60+0.35° 73.44+0.45

I ARTFHEFEREREE (P<0.05), T,
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Fig. 1 Content of active ingredients in tartary buckwheat

N AL B2 & s e DT, 24 37.24 mg/g,
HUIE 1Z(36.79 mg/g ), & HARAYE CY(20.88 mg/g ).
AR P2 X S Y 2 Y T R AR
RASHID PR T 45 5%, 5 WA S ot 45 1
— 5, BRI R, WERLEZWM S RE 7.70~
40.60 mg/g Z AR ALY JESE TR 125 SR A e M

ANTRL = X SR T A R s, B
I SQ, 4 15.47 mg/g, Hik 2 DT( 14.10 mg/g ),

HLHL

SRR A B R AR AR CY (9.88 mg/g )o AN[RFEIX T
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Tl 5 e 2 LA AR

ZHEREH 10 24l Ak A Y,
VRIS K R A5 ZHEbiEL . . #t
Jied AN B 7 T EL A BRG] A E A
W S HA TR VE - QU B 22 H 5 1( 24.98 mg/g )
e THABAE AL, HRGE HEB (21.97 mg/g), 1M DT
S Rk (14.42 mg/g ),

DCI &5 A TRARIR, R 3 R P i
FEEGTHL, DCI & iSe DT (3.97 mg/g ), Hak
J& 17 (3.85mg/g), QJ i DCI &A% (2.65 mg/g ).

AR 2B AR T IRk 1
DCI WK T H e e SO A o 25 51, JRL IR ] i
SEIE PR PR B AR R R AR T AR, BER R,
TSR 22 B s N ] A D R AT R 5 EA i AR 2 A
FHX, FRHEAREERBUAR S B 2B EEM . &
FEAN T AS RIS A 3 P o & f A ), o Rk Rz
S TR, R RS BT LUE I,
WIRANER Y (BB T R2E) S B ARRSE
HIEE RS, I, JRURHY 22 R R EOLE 3R U
WY ZREME . A, RIS M B A3 B IR b AT
XA YIAOG, 2 E w4 PPOR i AR € 3 1 6 A
[) b X 35 37 B AL & W SR A TS, SRR B,
T A YD EEOAM R AT, o, DO
THACH 3 R FIHLIX TS Y 8.57~14.59 mg/g,

Wit e Z AR 0.09~0.13 mg/g. ZEitaE RNt
A8 AN [] 7= b 25 575 o o REL 22 4 P o ) 0 B AT T
HOHT, S5RAI, TSR R AR T A
DAFS TR, AT LR AT A S 5 i A s i A
g% [, IN[E] = X8 SR T o0 B O T
HALRZR, A TEBRIAEE, YFh AU Tk,
AR A X SR o B i AT 2 W, DT HH AR
i ELA T S TS TR o B, AT REE B S
A
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DPPH HHFEF ABTS H i 3E3E BRI & J2: i
w38 F i T 456 82 0 B AR Ak BB e 1 T Tk .
DPPH ¥ Fll ABTS I AE 58 - AT WO X I BA TR
SRAWOSCRE 7, F AR I BB A AR B RS B
WCREREAL, Bk, WOBRE A4k v A+ 1A DPPH
F i VS R ABTS [ H L3 s B,

[l 2 AR = X S O ) DPPH SRR
ABTS H H 37 BR300 45 51
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Fig. 2 DPPH free radical scavenging rate (a) and ABTS"
free radical scavenging rate (b) of tartary
buckwheat extracts from different producing areas

MK 2a WLIE H, ASEE XA TR HGE ) DPPH
H ARG R R A g 225 o 70 I Jo 2 vk B Y 1
P, EFEERBGRNT DPPH [ H 3 175 5 S Bl 2 R
O VR () 3 TR T v, BB B A R AR G
% . DT % DPPH H &M E bR R e, L B0E bR s
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IR (1Cso) H 0.630 g/L, CY BYH LG B
ARG, 1Cso A 1.032 g/L, Trolox AWK ICs,
0312 g/L, R FFREUKA A W% 1 DPPH H
H G FRAE ST, KT Trolox.

I KB, ABTS [ H1FE 1 BR 50T LU 47 i s
Wi BE BT SRR BT AR RE 1T, AL 2b ATLLE
e, A= XA R BOR T ABTS A H 5L BRBE
NHEABEZER ., 7 FEFEERBOEA Trolox kR
ABTS H 3L 68 1 B 5 [0 i Tk 5 Ay 388 Jn iy 14 56k
BRI 7 RSO ICs 7E 0.119~
0.206 g/L, Tfij Trolox Y ICs 4 0.083 g/L. K3 I1Cso
XSRS B BT AL RE T AT HE Y, KUNIT Ry
DT>HEB>JZ>QJ>IN>CY>SQ, ', DT A%
HIPTEALBE S (1C5=0.119 g/L) .

LR SR BOK YT DPPH [ B2 H ABTS [ H
FLIERRRNGE R, SRR BN IUAEE ), A&
SCEE AR T TAESP s 45 5, . X 0T fig 5 kb
BRSO Sl B A 56, b LR )1 25 55 T RE
PR G W 7 N R RN R 0 A e s R v
A P, BRIz Ah, RIFEIERBOT k4 80t
FALRE A £S5
24 BEEFEMED R

TR T 7504 b T 308 o 410 i e 7K Ak A 40 K e Tl
RS, o-HIATHE IS A AR, 2
PRGN 1D

Kl 3a RAS[A] ™ X SR P OB o1 26 W8 il
T o= TG A3 Tl 1 70 3 E) 00 o 45 2R

ME 3a AT LA, 7 R BT o- 1
T 00 ) 23R i ST v BE 0 3 A 3 5, DT AE
0.4~2.0 g/L 1) [ 2t i B i Bl 9 LA o i 1) o 0 265 M
TEE I EHIER, B EE S, HEB 5. 7E4H[R
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Table 2 Quality factor loading matrix and contribution rate
of tartary buckwheat in different producing areas
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Table 3 Total score of tartary buckwheat main components in
different producing areas

4 SR LRI
1 2 3
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Fig.4 Scree plot (a) and principal component analysis (b)
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