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Optimization of fermentation technology and the activities of quinoa
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Abstract: In order to enhance the nutritive value and functional activ-
ity of quinoa, response surface methodology was employed to
optimize the fermentation technology based on the single factor ex-
periment to increase the total phenols. Moreover, the antioxidant and
a-glucosidase inhibiting activity of quinoa were compared. The results
showed that the optimal fermentation conditions were as follow:
yeast 1.7% , fermentation time 80 h, moisture content 16 mL, and
the average content of total phenols from fermented quinoa was
reached to (5.310.11) mg/g under these conditions, which was
close to the predicted value with the relative error is only 1.12%.
Moreover, compared to unfermented quinoa, the fermentation treat-
ments could obviously increase the content of total phenols,
especially quercetin and vanillic acid, which reached to (113.4 =+

8.73) mg/kg and (44.742.54) mg/kg, respectively. The activity as-
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say indicated that the scavenging activity against DPPH and ABTS
free radicals of the fermented quinoa were remarkably increased,
with the IC;, were 16.42 mg/mL and 1.51 mg/mL, respectively.
Meanwhile, the a-glucosidase inhibiting activity was averagely in-
creased 12.41%. Therefore, the fermented treatment of quinoa could
obviously increase the content of total phenols, and enhance its nutri-
tive value and biological activity.

Keywords: auinoa; fermentation; total phenols; antioxidant; a-glu-

cosidase
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Variables and levels in response surface method

Table 1

FE  XiBERENGE /70 Xo REEMRATIE] /A Xa7K 43 Bt/ mL

—1 1.0 2 10
0 2.0 3 15
1 3.0 4 20

*2 FEZEZEBEMEEEZITRER
Table 2 Experimental design and result of central composite

test on the fermentation of quinoa

s Xy X X B AR/ (mgeg™ D
1 1 0 —1 1.908
2 —1 0 0 5.049
3 —1 0 1 4.126
4 1 —1 0 2.813
5 0 0 0 5.297
6 1 1 0 3.718
7 0 1 —1 3.523
8 —1 —1 0 3.594
9 0 1 1 3.629
10 0 0 0 4.854
11 0 0 0 5.283
12 0 —1 1 3.434
13 —1 0 —1 2.245
14 0 0 0 5.310
15 0 —1 —1 2.902
16 1 0 1 2.777
17 —1 1 0 4.463
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Table 3 Analysis of variance of the regression model

BUEEEED 3 W 05 R? FH P&

21k 3 4.48 0.23 10.14 0.006 1
07 3 13.23 0.69 29.95 0.000 2
22 HAEH 3 0.30 0.02 0.68 0.590 1
SRR 9 18.02 0.95 13.59 0.001 2
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Table 4

Regression coefficients of predicted quadratic

polynomial model

2 A AhE bRdE T {8 P{f

e 1 5.23 0.19 27.92  <€0.000 1
X, 1 —0.45 0.13 —3.48 0.010 3
X; 1 0.33 0.14 2.39 0.048 4
Xs 1 0.42 0.14 3.12 0.016 8
Xi 1 —1.02 0.19 —5.47 0.000 9
X; X» 1 0.01 0.19 0.05 0.963 9
X3 1 —0.51 0.19 —2.74 0.028 8
X, X5 1 —0.25 0.19 —1.32 0.228 8
Xy X3 1 —0.11 0.19 —0.56 0.596 2
X3 1 —1.40 0.19 —7.45 0.000 1
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Figure 4 The liquid chromatogram of extraction

from quinoa
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Figure 6 The ABTS free radical scavenging activity

of quinoa
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2.5 o FEEEBMEIELE

o~ 2 AT Al — AL T B SR T RT3 R K AR
Wy TR O 2 AR 1 T A T A0 S 32 R 0 3 T A R AR AR
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Figure 7 The a-glucosidase inhibiting activity of quinoa
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EREBET LA EMEME 1.7%, & BEnt i 80 h, K/ i
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i 2% 5 AT, 25 IR 3O6) A 60 08 O T A HE R B Lk
B 3 45 G 48 AR 1Y 8 e B B AR TR 22 2RI RE > B
Je>>CMC-Na; 1E 58 AL B 7 0 22 28 MRS 1500, 2 JRE e
0.15% .,CMC-Na 0.8%

M IEAC BTG WA 45 RHFEATIT 2200 45 R L3k 6,
3 6 Al A3 M RG AP0 T Z 4 P ES M,
FEH 3 T R 3R 0T A i 4 R T B £ 5 48 AR 1 52 m B B A& S AR
[l bbd PAE S5 22 ZE 00K 19 Wk B2 X 45 B 45 R T 0 45 5
T8 b5 52 W 4y 8325 (R 3K Py 0.014)  fH B 5L . CMC-Na
MSZ AN B3, 53K 5 PINES it —2.

K6 ZATFLHESN

Table 6 Variance analysis in comprehensive score
JEKWE FAM AmE HiE F{H P g

A 0.340 2 0.170 69.900 0.014

B 0.060 2 0.030 12.347 0.075

C 0.001 2 0.001 0.212 0.825
""" W% 0005 2 o002

T P<C0.05 7R 2 57 3 . P>0.05 KR R ARE,

2.5 IIERIE

TE S A 25 0 T R TC A 60 45 R T R W 48 AR 80 E 52
B SRR 7. TEmANSRAETT A B A 80 25 VR TR HE AR
$0.753 g/mL IR PE SR 11.40 % HEME R 41.02 s, SIER
IR P 1 AR B AEXT AT R .

F®7 EREFNREAARIELR
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