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HPLC ZME S FIFRIMER S 2 RMBRERIEN"

( 030801)
(HPLC)
2016 2017 45
0.99 (RSD) 0.81% 1.19%
1.65% 45 0.26 ~ 2.56
ng/g(2016 ) 0.53~2.86 ng/g(2017 ) 1.19  1.84 pg/g 0.47 0.51 pg/g
39.5%  27.7% 9 (
=191 ng/g) 3 ( =1.15 ng/g)
S515; S326 A
(folic acid) B9 “ 77
[] ce >>
[2-3]
[4] [5] [10]
[6] [7]
[11] [12]
[13-17]
[8] [18] [19] [20] [21]
1998
1 ~ 3 mg/kg?
( ) (high performance liquid chromato-
graphy, HPLC)
— 45
(Setaria italica (L.) P. Beauvois)
(SXNGJSKYZX201702)
* (swgetd@163.com)
(1980—) E-mail: 18635068055@163.com
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[22] [23] 2
! (D
1.1 1.2
45 2016 2017 .
2
(37°42'N  112°58'E) 100 8 ul o—
70 pl 2% ( )
F1 ABRTIEFERNHE
pH (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/ke)
(2016 ) 8.01 19.73 0.393 54.18 8.23 128.2
(2017 ) 8.05 26.23 0.419 72.24 7.08 195.1
1.3 HPLC min
0.01 g 0.1 mol/L
KH,PO4(pH 7.0 1% 0.1% B- ) 1 ~ 3 min 3.24 min
10 ml 1 pg/ul
1 ul 1 ml
1 ng/pl 1 2 4 6 8
10 16 20 30 50pl 1 ml 1 2
4 6 8 10 16 20 30 50ng/ul 0.45 pm 2.2
4 30 ng/ul 21
1 ~ 50 ng/ul 3 5
22.34 mAU  18.75 mAU
RSD 0.79%  0.81% <1 %(
0.01 mol/L 2)
KH,PO,: CH;0H(89:11 pH 6.3)
25 C 1.0 ml/min 20 ul 12h 2h
280 nm Cis (4.6 nm><150 nm RSD 1.19% <2%( 3)
><5 um) RSD<2%
“ 21~ 5 18.71 mAU RSD
1.65%( 4)
1.4
Microsoft Excel 2016 2.3
SPSS 20.0 5 2 2016 I
0.26 ~
2 2.56 pgl/g 1.25 pg/g 1.19 pg/g
2.1 39.5%
0.2(>0)
0.28
y=0.721 2x+0.561 1 R*=0.998 8 2017
0.53 ~ 2.86
1 ~ 50 ng/pl Hg/g 1.92 pg/g 1.84 ug/g
( 1A 27.7% 2017
1B) 3.24 -0.26 -0.36( <0)
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HPLC 1237
2016 2017
1.84 pg/g
407 ) o 200 () 1| S
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40} J 200 Y -
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(A. B. )
1 SREMEEIENEMNER S HFE
F2 REERRGER
1 2 3 4 5 RSD(%)
(mAU) 22.25 22.34 22.10 22.45 22.56 22.34 0.79
(mAU) 18.71 18.93 18.57 18.88 18.56 18.75 0.81
#z3 BEHRELER
2h 4h 6h 8h 10 h 12h RSD(%)
(mAU) 18.71 18.54 18.30 18.21 18.14 18.25 18.35 1.19
T4 EEHRELER
1 2 3 4 5 RSD(%)
(mAU) 18.71 19.12 18.29 18.53 18.94 18.71 1.65
x5 BFHBES=SiT(ug/e)
(%)
2016 0.26 2.56 1.25 1.19 0.47 39.5 0.20 0.28
2017 0.53 2.86 1.92 1.84 0.51 27.7 -0.26 -0.36
9¢ ) 12 8¢ - 5109
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=191
pg/g =1.15 ng/g 45
B360 SX32
1 29 B387 35 08 0.23 ~2.86 pglg
21 1.52 pg/g
SX39 B185( 6) 0.133~1.114
e N /g 0.103 ~ 0.777 pg/g?®
Fzo6 #WHe. KHESEAFHR(@gY He's [24] Hee
ol o 1.436 ~ 3.096 pg/g 0.39 ~
B360 2.01 +£0.04 2.68+0.12 2.63 ug/g (25]
SX32 2.34+0.12 2.44+£0.15
1 1.65+0.24 2.38+0.12 [26]
52 1.49+0.18 2.26+0.22
29 1.65+0.23 2.25+0.25 400 600
B387 1.41+0.16 2.13+0.29 He He
35 1.51+0.03 2.10+£0.31
08 1.60 +0.12 2.04+0.24
21 1.46 £0.15 2.00+£0.02
45
1.13+0.12 1.15+0.22
B185 0.79 £0.29 1.10£0.11
SX39 0.79+0.12 1.09 +0.08
21 2017 2.00 + 0.02 pg/g
3 2016 1.46 = 0.15 pg/g
[25]
[27]
a_
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biofortification in food plants[J]. Trends Plant Science,
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Evaluation and Detection of Folic Acid Content of Seeds Among
Foxtail Millet Accessions by HPLC Method

HOU Siyu, SONG Min, YAN Lufei, SUN Zhaoxia, HAN Yuanhuai’, LI Hongying
(College of Agriculture, Shanxi Agricultural University, Taigu, Shanxi 030801, China)

Abstract: Foxtail millet is a kind of functional food rich in folic acid, and it is popular in the northern China. However,
there are significant differences in folic acid contents in crop grains, such as the determination method and content analysis of
folate in Foxtail millet, which make it difficult to identify the quality of millet and select the germplasm with high folate content.
In this study, ‘triple-enzymes method’ was used to isolate folic acid from foxtail millet grains and construct a large-scale detection
method by HPLC for folic acid content. Meantime, the folic acid contents were assessed among 45 accessions of foxtail millet in
2016 and 2017. The results showed that: based on HPLC, a folic acid content determination method for foxtail millet was
successfully established. Folic acid standard curve showed the linear correlation between folic acid standard and peak area value,
the correlation coefficient was 0.99. The relative standard deviation (RSD) was used to evaluate the precision, stability and
repeatability in the detection process of folic acid content, and they were 0.81%, 1.19% and 1.65%, respectively. The range of
grain folic acid content of 45 millet varieties were 0.26 ~ 2.56 pug/g in 2016 and 0.53 ~ 2.86 ng/g in 2017, with average values of
1.19 and 1.84 pg/g, standard deviation of 0.47 and 0.51 pg/g, and variation coefficient of 39.5% and 27.7%, respectively. The
gaussian distribution had a little skewness. Finally, 9 high folic acid (folate content=1.91 pg/g) and 3 low folic acid (folate
content==1.15 pg/g) accessions were screened from 45 millet accessions, respectively. This study not only provided the standard
determination and evaluation system of folate in foxtail millet, and also laied a foundation for the innovation and utilization of
high folate germplasm of foxtail millet.

Key words: Foxtail millet; HPLC; Folic acid; Germplasm resource
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