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Abstract: To explore the influence of slightly acidic electrolyzed water (SAEW) with different pH and available chlorine

contents (ACC) on the germination of tartary buckwheat (Fagopyrum tataricum), the germination rate was taken as the
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index, and the germination process of tartary buckwheat sprouts with SAEW was optimized by single factor and response

surface experiments. Moreover, to obtain good quality selenium-enriched tartary buckwheat sprouts, the effects of different

Na,SeO; concentrations on tartary buckwheat were studied on the basis of SAEW germination, with the total selenium

content and germination rate as indexes. The optimum technological parameters were determined as follows: soaking time

2.3 h, pH6.5, germination temperature 21 °C and germination time 108 h. Under these conditions, the germination rate was

84.96%, which was close to the predicted value of the response surface group (85.36%), being 14.3% and 11.71% higher

than those of distilled water and tap water groups, respectively. The optimal concentration of Na,SeO; was 60 mg/L, under

which the total selenium content of tartary buckwheat sprouts was 15.5 mg/L, and the germination rate was 85.63%, which

were both higher than the predicted and actual values of response surface group. This study provided a theoretical and

scientific basis for the development of SAEW and selenium-enriched treatment of tartary buckwheat sprouts.

Key words: slightly acidic electrolyzed water; tartary buckwheat; germination; response surface method; process

optimization; selenium-enriched
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Table 1 Factors and levels of Box-Beheken test
AP AR (h)  BpH  CHIZEEE(C)  DBAHIE(h)
-1 1.5 6.4 18 84
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2.5 6.6 22 108
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Fig.1 Effect of soaking time with SAEW treatment on
germination rate of tartary buckwheat
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Fig.2 Effect of pH with SAEW treatment on germination rate
of tartary buckwheat
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FhF NS E A A2 SAEW, X4 SAEW X Ffr
FreAsEm . YERFII BB, 5877 SAEW £
ot = AR BERE 2 BRZ I, T SAEW X R & H
FIEVERVERRY, PRk, YEEHE & 7558 SAEW 119
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a
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Fig.3 Effect of ACC with SAEW treatment on germination rate
of tartary buckwheat
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Fig.4 Effect of germination temperature with SAEW treatment
on germination rate of tartary buckwheat
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Fig.5 Effect of germination time with SAEW treatment on
germination rate of tartary buckwheat
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Table 2 Design and results of response surface experiments

WIS AR (h) B pH CHTAIREL(C) DB &I (h) %23 (%)

1 2.5 6.6 20 96 68
2 2 6.5 22 84 62
3 2 6.5 20 96 81
4 2 6.5 18 84 60
5 2 6.5 20 96 81
6 2.5 6.5 20 84 66
7 2 6.5 20 96 85
8 2 6.4 20 84 73
9 1.5 6.6 20 96 56
10 1.5 6.5 20 108 74
11 2 6.4 18 96 64
12 1.5 6.4 20 96 84
13 2 6.6 20 84 63
14 2 6.5 18 108 59
15 2 6.6 22 96 59
16 2 6.6 20 108 68
17 25 6.5 18 96 58
18 1.5 6.5 18 96 54
19 1.5 6.5 22 96 66
20 2 6.6 18 96 51
21 2 6.5 20 96 82
22 2 6.5 20 96 79
23 2.5 6.5 20 108 81
24 2 6.4 22 96 81
25 1.5 6.5 20 84 69
26 2 6.4 20 108 84
27 2.5 6.4 20 96 69
28 2 6.5 22 108 82
29 2.5 6.5 22 96 72

3 BRIAY T 20T a R

Table 3 Analysis of variance results of the model

R M AmE ¥y FA PH  WEH

HED 2932.52 14 209.47 5195 <0.0001 o
A-ZIETE] 10.08 1 10.08 250 0.1361
B-pH 675.00 1 675.00 167.40 <0.0001 ok
C-HiEIE 48133 1 48133  119.37 <0.0001 ok
D-#i kAl 252.08 1 25208 62.52  <0.0001 ok
AB 182.25 1 18225 4520 <0.0001 o
AC 1.00 1 1.00 0248 0.6262
AD 25.00 1 2500 620  0.026 *
BC 20.25 1 2025  5.02  0.0418 *
BD 9.00 1 9.00 223 0.1574
CD 110.25 1 11025 2734 0.0001 ok
A? 257.45 1 25745  63.85 <0.0001 o
B? 227.71 1 22771 5647 <0.0001 ok
c 1001.39 1 1001.39 24835 <0.0001 o
D? 70.64 1 70.64  17.52  0.0009 ok
5k 56.45 14 4.03
AP 37.25 10 3.73 0.776  0.6621 AFE
TR2ET 19.20 4 4.80

avill 2988.97 28

{E: R=0.9811, R*, ;=0.9622; *FynAT LM (P<0.05); ** o AT 1.
F 225 (P<0.01),

A9 2 A4 45 DRI 22 550 o (8L Ta] A4 TR] DA 200 5 R Ky
9% ZE#=81.60+0.92A—7.5B+6.33C+4.58D+6.75AB+

0.50AC+2.50AD—2.25BC—1.50BD+5.25CD—6.30A%—
5.93B*—12.43C>-3.30D%*, A4 P{H/NTF 0.0001,

T BH A7 1) [T USRS IR e S 2Bk 2 55 (AR RU f1g 2 4L
51 P {H=0.6621>0.05, AR IUTI ) 25 7 A 3, 16
BH I 7 R ARG BE A, iR 255808, [RIUE )7 R AT A
BT AR RS R 3R 5 R 2R Z AN R . Frdesy bl
VIR A e F 8 R7=0.9811, R? 5 =0.9622, PiH1%
SIS IMME 5 TIOMAE FELAS AT, AT AR A 7R X6k
SAEW B R ITFE 2 RAN T A T4 A . 455
23Xk W) AL P 5 i RT3 3y 225 W R 4 FAETEAY,
FAEAETIC, DA i 3 (B A 52 i B 2, PR, HORZ
MG “hy: pH> 1A 2 B> 22 it ] > 12 st a]
2.2.3 WARNESHT R Design-Expert 13.0 821X}
& R IEAT Zon T 5381, 145 2HF HE R (A) |
pH(B) . B &R (C) Rl & BRI (D)X FE 2R & 2F
SR G0 4 i 87 {Hh T, A0E 6 BToR . T&l 6 FEas B i
T P A BE D AR B AT LA S et 1 R 3R ) 38 AR X
Wi 735 M P14 e, 7 T T o i DU 2 R v~ P
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Fig.6 Response surface diagram of interaction of various factors on germination rate of tartary buckwheat
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Fig.8 Effect of different concentrations of sodium selenite on
total selenium content of tartary buckwheat sprouts
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