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Comparable analysis of nutrition and functional active ingredients in

different varieties of tartary buckwheat

ERES BT AR

WANG Shi-zxia®* LI Xiao-rui®?
(1. BERBREREEVIFGE . ALt

YUN Ting-ting'
1000372, REBHL R M B, K 3004575
3. E AN B2 B AR A S W SR L b

{4 23

DL 7N

Z M’

YAO Yang®

& X!

REN Gui-xing® QI Wen-tao'

100081)

(1.Academy of State Administration of Grain. Beijing 100037, China; 2. Tianjin University of Science and
Technology, Tianjin 300457, China; 3. Institute of Crop Sciences of CAAS, Beijing 100081, China)

WE:5AMETHERFEGOEARAS KO F RS, T
Wy RABR MR R EORARL Ay KA S B
WA F, EREAN. FHRELERH LS EE 60.23% ~
65.44 %, B S Fb o) £ F R K ;A28 05 10 3T 0 Ao B bR R A 5 AP
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Abstract: The components of nutritional and functional ingredients in

W

7 kinds of tartary buckwheat were detected and comparable analysis
in this paper. The mean contents of basic components (moisture and
ash) , nutritional compositions (amino acid, fatty acid, starch and
protein) and functional active ingredient (flavonoids, polyphenols
and rutin) in 7 kinds of tartary buckwheat were determined. The
starch contents varied from 60.23% to 65.44% , and there were no
significant  difference between different varieties, while the
differences of slowly digestible and resistant starch (RS) starch
(SDS) were large. The protein contents varied from 11.80% and
15.83% and no difference were found among different varieties. The

contents of total amino acid shared the same trend with protein con-
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tents but the differences were bigger than that of protein content.
The fat contents varied from 2.05% to 2.85% . and the contents of
unsaturated fatty acid were found to be significantly higher than that
of saturated fatty acid in all the varieties. The polyphenols and fla-
vonoid contents were significantly different among different varieties
(P<C0.05). The Chuangiao 2 had the highest polyphenols content
with a value of 131.92 mg/g. And the JIngiao 6 had the highest flavonoid
content with a value of 147.46 mg/g. Furthermore, the differences of
rutin contents could be 2.82 times between different varieties. Moreover,
no significant difference was found among all the tartary buckwheats when
the planting regions were concerned (P>>0.05).

Keywords: tartary buckwheats; nutrition; flavonoids; polyphenols
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Table 1 The source of buckwheat varieties
il A A
JFE 1% PO L S B3R I A R
NFE 2 % VU1 g L B TR TR R AR R T
BE1E LI 7 45 & FE AR
W45 Bt A AT B A B A B A
P4 9940 PG AL R AR K 2
N 3T BN 7S KT AT BE
WIE6 1L 7G4 e SEAE W BT

1.2 I
TR  FLK G IR 4 L O R R IR A NS et b
AT
- JRRIR MR VT R - v [ 2 il 2 0 ) o 6 O 5
=AY 2 Bk - Al A Al 2 4 AR AR R A B T
SRR b ME S L S8R B (OPA) & W R 25 W e
(FMOO) S WUV IR - 4 =99 %, BT hL T A Al 5
il 6 Y 2 PR — 4R S BR BN M i < 22 [ Sigma 24 7] 5
O A A6 38 4, Merck Ak T4 A CEED A
BT A TE I3 I 22 100 45« % JR 22 Megazyme A H .
1.3 A8
SPGIGREETE 751 B, 1 R A B AL AR A BRA T
S REAY  4890D B, 26 [F 2 HEAS A F 5
T RO R A LC-20A B, H AR By N A 5
A 3l € Z1X : 2300 &L Fi dit FOSS 287 5
JI Wi dh B2 4% . YG-2 BY, By gt FOSS 247
Ak B HE PR 35 5 . FOSS 2012 %1, Bt it FOSS /A #] 5
FALIR A B HT AL - 1.-8800 Y, H A H 37 A 5
i FR AN : 384 B, L4543 FALAR (L) HFRA A .
1.4 REFHE
L4l A 53 &
5009.3—2003 4T .
1.4.2 B E
(1) PR & & A A2 - 4% GB/T 14489.2—2008 47,

Ky BIR Gy B IE - % GB/T

(2) MAEEFS =W E % GB 2905—1982 $447 .

(3) A JE M & P E « # GB 5006—85 AT,

(4) kB A i €« # GB/T 5009. 124—2003
HAT .

(5) Jig Wi W& M % . % GB/T 17376—2008, GB/T
17377—2008 47 .
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(1) A T TR0 A 5 O £ 00 52 R ) 3 Dol B R0

(2) 7T M B 2R L S A B R AL 4 B A e - R
HPLC 300 22 , 6 I 25 2 28 A0 46 I 2% . 8 35% 4 5 YMC-ODS
o BB 375 nm, i EIH A S 0.05% =i LM KIE
WA B R K. B :0~8 min,28% B;8~18 min,
28%~50% B;18~30 min, 50% ~100% Bj; 30~ 35 min,
100% B;35~38 min, 100% ~28% B;38~45 min,28% B,
W %N 0.8 mL/min, PEEERFL 20 pL,

(3) RRBEI % 2% F HPLC 800 % . K I 8% R 22 3
JeRE I 28, {4 3% A 4 Inertsil NH, £ (4.6 mm X 250 mm,
5pm); B s M & E—K (R EL A 65 ¢ 35); i
1.0 mL/min; ¥ 35 °C &l 88 6LEE g 40 °C
a4 BAEbH  FFEREFASMIEEH 53 R A Excel
2007 BEAT G 43 AT, B A FE S A A S D E 3 IR UHP 1
B s I SPSS 17.0 B # AT W F T 22504 . BIRIR T A
[F] - B 3R 7R A 2 Ta) B A 3k 22 S (P<C0.05)
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Figure 1 Content of moisture and ash in different

tartary buckwheat varieties
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Figure 2 Content of total starch in different tartary
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Table 2 The starch digestibility in different tartary

buckwheat varieties %
i % T AL BB (SDS) PRIBALFE# (RDS) LM JEH (RS)
N3 3.3340.324 23.36+£0.64°¢ 38.60£0.52¢
PG4 9940 19.914+1.31° 25.43+1.21% 20.09+0.224
AT 4 5 6.264+1.05¢ 25.47+1.62b 28.51£0.68¢
MmE15 4.564-0.38< 25.9940.63° 31.5740.27"
nz14%5 17.1141.30" 30.38+1.34¢ 14.91+1.17¢
N3 25 5.594+1.51¢ 17.5041.704 37.5940.35¢
TFE 6 5 16.3241.22" 29.334+1.337 15.16+0.41¢

T RSB AR A /NS TR R R 28 R AR 2 (P<C0.05) .

SRk 83.4%, PR 9940 1B IHALVE R S EIE AT 3 5
1 5.98 fif s RIHALTER LINIFE 1 5 & it Ry dw s I 55 2
IR AG L PRTE AR e & B AT 22 5 R 42400 Bt e B
Bl 22 R K IR 22 R R 61.0% . N 3 S L
PEER = A mm . )E L S 259 5. 5 2 5 & &
3 T A LA S R 420 1k TE K (SDS) B A 8 2 A4
2L TS B R EE % A R b 2 5 T IR 1 R E AR = HL
PR T 5 3R B i A Bl T BT A OB R I R L
JE i IR S8 R AR B T P A 9940 R FE AA
B L3 P TE B BB % 03 K A I T8 4 O B UL 45
S, 30 W] DL R T L BT A BE RS B AR . DA M AR A A
W IR W ORI T ST RN T 3 BRI 3R 2 S SR R
FERTE I
23 AEAMMEREZEOSESERSENM
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Figure 3 Content of crude protein in different tartary

buckwheat varieties
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Figure 4 Content of crude fat in different tartary

buckwheat varieties
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Table 3 Amino acid composition of different tartary buckwheat varieties mg/g
ES B AN 35 Tifk 9940 B4 s BELIS O JIFLES JIF2E TS
B 2 2 (Met) 2.23 1.84 2.25 1.48 2.09 2.19 2.04
H % (Thr) 4.88 4.23 5.33 4.25 4.86 5.87 5.09
8 R (Val) 17.20 15.52 18.19 15.12 17.15 8.25 19.28
PE RRER e 5.45 4.86 5.95 4.67 5.36 5.62 6.22
A RER(Lew 9.53 8.32 10.48 8.30 9.81 10.21 3
i3 Wi R (Lys) 7.71 6.67 8.24 6.47 7.74 9.34 7.93
KN A B2 (Phe) 6.98 6.17 7.64 6.04 6.89 7.50 7.73
4 % B2 (His) 3.18 2.70 3.37 2.69 3.21 3.75 8.95
S 57.16 50.31 61.45 49.02 57.11 52.73 67.77
24 % 12 (Ser) 6.39 5.77 7.51 5.66 6.81 8.18 7.18
Kb AR (Tyr) 5.23 4.61 5.24 4.65 5.12 5.23 5.45
TR HER(Gly) 8.14 7.26 9.35 7.13 8.49 9.30 9.28
R KA (Ar) 12.67 9.80 13.91 10.27 11.81 15.18 14.97
SRl 32.43 27.44 36.01 27.71 32.23 37.89 36.88
KA B (Asp) 12.20 10.43 13.77 10.22 12.01 14.98 13.81
E[A R
S N &R (Ala) 6.30 5.44 7.07 5.27 6.33 11.26 6.79
BB (Glw 23.78 20.57 26.67 19.85 23.69 27.00 26.35
JEmR
wA 42.28 36.44 47.51 35.34 42.03 53.24 46.95
CpEsEm 13187 11419 144.97 11207 13137 143.86 15160
x4 TESRMFZMEMEBAKR
Table 4 Fatty acid composition of different tartary buckwheat varieties %
. A g 7 R A i 15 1
" FERAR Cis:0  BHJRAR Cis: o MR Cis WiHER Cis:2  WHKER Cis: s
N3 0.6240.04 0.1540.00" 0.69+0.01" 1.06+0.01"  0.0340.000 5b
P4 9940 0.5940.10% 0.1140.01¢ 0.4940.07¢ 0.8240.12¢  0.03-40.005 8"
A 4 0.6440.14% 0.15+0.01" 0.67+0.05" 1.02+0.06"  0.0440.002 6Y
B 0.3840.05¢ 0.140.00" 0.6440.02  1.0140.04> 0.04--0.001 8"
IECRE=: 0.7040.07% 0.14+0.01" 0.5740.06<¢  0.89-+0.11  0.03+0.001 0"
JFE 2 = 0.5320.06" 0.1840.01# 0.852+0.06% 1.24+0.09"  0.0340.002 0b
T 6= 0.4140.02¢ 0.1540.01" 0.660.04" 1.09+0.07" 05-£0.002 8
T FBVEHE R AR A FNG B 30R 28 Sk B 3 (P<C0.05)
55 AT KA AR DY X O I 5E 2 B SR R KU B KEE,

i RTA O e
25 AEMMEFZEMMSBESELHN
HE S HLIIGE LS I 2 5 MBS 650N RAmE
AR XA K I 3E 2 45 W T A SRR, Dy (131,92 +
1.57) mg/g, JI3# 2 S HIE 3 6 5 5l & & 43 (119.19+
1.57),(118.864+1.47) mg/g. 757 3 5. VU4 9940, %3 4
FMBE LSRR AR, P BE 1 SR EMNT
FHofty 5 R, 2 (81.53£2.18) mg/g AUNNIFE 2 5 B3 =1
61.8%, SHEMF M. EFIEEFELEENZH. AA
E%tmm%ﬁ{tﬁ—”u GRS L PENGEEE S S I E AT
WA RE, HILA S SR 28T T35 55 2 B 0F 55 ¢ &

HT B 5 38 AT 1, AN [R] R 35 22 22 (] 00 6 2 1 o B 25
BRI A G 6 5 FE A I S B B R . Ol (147,46 £
2.86) mg/g;)I|53% 2 5 HIE T 4 5 R Z s VAR 9940 FISH 3
11 R B R  EAR F HA  Al 4 S A (97.414+1.89)
(100.140.90) mg/g. #E— X 355722 5 0 FRAE AL 53
TSR R MR 2R I AR ) HEAT X L Ay A, LI 6. H

CEEIPSPESE TR S ORISR EN Y3 SN TP K et 1
gy e T R X5 SCHRC L5 R E A — B [

Rl EFEERS TSR EREE . B 450N TSk
s (14,71 4+ 0.08) %, g B Ik & & P R 9940 (5.22% +
0.13%) 1 2.82 i )IIFF 1 S A1 57 2 %E@Wﬁ?“gﬁ%’
BT M S R LR 2.25 U A B AT I A A
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