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ABSTRACT: Objective To develop a kinds of complete and optimum nutrition edible fungus grain biscuit

(complete & optimum nutrition biscuit). Methods Low-gluten flour, butter, white sugar, germinated brown rice

flour, Cordyceps militaris, whey protein and fructo-oligosaccharides were used as materials to develop complete &

optimum nutrition biscuits. The contents of water, carbohydrate, protein, fat, dietary fiber and ash were determined by

national standards and compared with common biscuits. The flavor components were investigated by E-nose and

headspace solid-phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). Meanwhile, the

physical properties such as texture and color difference were characterized. Results The content of carbohydrate in

complete & optimum nutrition biscuits decreased by 13.57% compared with that of common biscuits, but the content

of dietary fiber was significantly increased, and the total carbohydrate content was stable. The protein level increased
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by 135.67% which was up to 16.45 g/100 g, and y-aminobutyric acid, cordycepin and Cordyceps polysaccharide were
introduced resulting in a more crisp taste. The complete & optimum nutrition biscuits were rich in aroma components,
detecting 50 kinds of volatile flavor substances. Medium and long chain and long chain alkanes, aldehydes and
alcohols were the main volatile compounds. The contents of aldehydes, alcohols, esters, heterocycles and aromatic
compounds were significantly higher than those of common biscuits, and 2-methyl butyraldehyde, 1-octen-3-ol,
2-pentylfuran and 2-ethyl-pyrazine and other edible fungi unique flavor components were introduced in complete &
optimum nutrition biscuits. Conclusion This study has developed a unique nutrient supply, fragrant flavor of edible
fungus cereal baking food, which has achieved the efficient integration of edible resources to meet the demand for
new types of nutritious food for people, and promoted the development of cereal baking products and complete &
optimum nutrition food.
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250 g, 80 g ; 70 eV; 220 C,
426 ¢, 175 ¢, 180 g, 150 C; 35~400 u
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592g,
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242 JRAmE 300 g
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10
243 EEME
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)[15]
244 BT &Nk 5 6.98 g/100 g ,
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Tablel Comparison of nutritional compositions between common biscuits and complete & optimum nutrition biscuits (n=3)

(%) (g/100 g) (/100 g) (g/100 g) (g/100 g) (/100 g)

5.31£0.37 49.16+0.72 20.26+0.90 16.45+0.50 7.88+1.31 0.94+0.02

4.62+0.14 56.88+0.48 28.72+0.47 6.98+0.11 1.96+1.29 0.84+0.04
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F 2 a-Fox3000 SERIEL S #7{X 12 R MOS 5 288 S R H HU N 7 SR 2R
Table2 Twelve MOS sensorsand sensing range of a-Fox3000 E-Nose

S1 LY2/LG
S2 LY2/G /
S3 LY2/AA

Chamber CL
S4 LY2/GH /
S5 LY2/gCTL
S6 LY2/gCT /
S7 T30/1
S8 P10/1
S9 P10/2

Chamber A

S10 P40/1
S11 T70/2
S12 PA/2 /

LY2/LG
LY2/G
LY2/AA
LY2/GH
LY2/gCTL
LY2/gCT
T30/1
P10/1
P10/2
P40/1
T70/2
PA/2

i [E)/8

1 (2 (b)

Fig.1 E-Nose sensor intensity curves for volatile compounds in common biscuits (a) and complete & optimum nutrition biscuits (b)

1 (P<0.01), T30/1 T70/2 PA/2 (P<0.05),
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Fig. 2 Radar fingerprint chart of volatile compounds in common
biscuits and complete & optimum nutrition biscuits 5
¥ P<0.05, ** P<0.01 [28]
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Fig. 3 PCA of E-Nose data for volatile compounds in common
biscuits and complete & optimum nutrition biscuits
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Fig. 4 Total ion chromatograms of volatile components in common biscuits (a) and complete & optimum nutrition biscuits (b) by
HS-SPME-GC-MS
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Table3 Analysisof volatile componentsin common biscuits and complete & optimum nutrition biscuitsby HS-SPME-GC-M S

1%

min

56.07 47.27
1 8.480 2,2,4,6,6- 26.06 20.72
2 8.627 2.44 3.06
3 8.997 2,2- - 0.60
4 9.110 4.99 -
5 9.115 2,2,4,4- - 2.36
6 9.164 5.38 6.83
7 9.484 2,2- - 0.67
8 9.513 2,2- 1.01 -
9 9.518 2,5,6- - 0.86
10 9.686 4- - 1.25 -
11 10.257 4.48 3.14
12 11.251 2- 0.90 -
13 11.349 1.75 -
14 11.556 10- -1- - 0.38
15 11.664 (E)- 6- 1.01 1.86
16 11.792 2.77 0.44
17 11.979 2,6- - 1.44 -
18 12.526 1- -2- - - 4.23
19 12.644 - 0.46
20 12.649 4- - 0.52 -
21 12.727 4,8- - 0.63 -
22 12.728 2,6,10,14- - - 0.24
23 14.603 0.76 -
24 14.603 - 0.50
25 18.255 0.66 -
26 23.856 2,2- - 0.90
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/%

min
20.95 22.51
27 2.465 10.73 -
28 2.510 0.25 6.30
29 2.797 2- - 0.93
30 5.241 1.72 5.84
31 5.782 0.19 -
32 6.112 2- 0.61 -
33 6.944 1.43 1.75
34 7.889 (E)-2- - 0.25
35 8.027 - 0.62
36 10.330 4.46 5.96
37 11.886 1.56 0.87
1.77 9.91
38 4.326 - 0.10
39 4.345 2,3- - 0.11
40 4.370 (S)-1,2- - 0.14
41 4.749 - 0.49
42 4.783 - 0.58
43 5.074 (2R,3R)-(-)-2,3- - 0.54
44 5.836 1- -3- - 2.82
45 6.393 - 2.00
46 9.760 - 0.62
47 9.764 1- 0.93 -
48 10.911 2- -1- 0.33 -
49 11.000 0.50 -
50 12.826 E-11,13- -1- - 2.16
16.46 8.94
51 3.189 - 0.18
52 6.742 2- 4.14 4.34
53 10.099 2- 9.41 3.61
54 13.131 2.57 0.80
55 15.823 11- -2- 0.33 -
1.08 2.65
56 4.907 - 0.51
57 15.828 - 0.26
58 9.686 - 0.75
59 11.021 -6- -3- - 0.35
60 11.349 -6- -3- - 0.78
61 11.536 -2- 0.29 -
62 11.935 - -2- 0.20 -
63 12.206 - 0.24
64 13.018 0.59 -
65 19.195 - 0.64
2.69 0.55
66 8.150 3- 2.69 -
67 8.116 - 0.55
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) 1%
min
1.62 7.29
68 5.783 - 2.20
69 7.131 2,6- - 1.68
70 8.713 2- - 1.89
71 8.876 2- -5- - 1.51
72 10.616 1,2,4,5- 1.62 -
36 50
x4 TEHTMLERVGTYEFEILR
Table4 Comparison of physical characteristics between common biscuits and complete & optimum nutrition biscuits
I a* b* NE
3021.09+187.55*¢ 2653.62+309.62° 69.85+0.40° 9.38+0.24° 27.44+0.60° -
2307.16+297.45° 3697.79+434.12° 66.21£0.52" 10.38+0.13° 27.35+0.40° 1.47£0.47
(P<0.05)
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