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Effects of Steam Explosion and Fermentation on Volatile Flavor
Compounds of Quinoa Straw
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Abstract: Quinoa straw is a good feed material. In this research, firstly the straw was treated by low-intensity steam explo-
sion(0.5.1.0,1.5 MPa, 5 min) and bio-fermentation, and the variety of the volatile flavor components in samples before and
after steam explosion and fermentation was analyzed using HS-SPME GC-MS. The results indicated that, the main volatile
flavor components in the straw were alcohols, esters, aldehydes, aromatics and some other compounds. They also showed
that the steaming treatment at 1.0 MPa pressure resulted in most aromatic substances in the straw with a total of 93 types, and
the alcoholic flavor of the product after the fermentation of the raw material was richer. In short, after the combination proc-
ess of 1.0 MPa steam explosion and fermentation, the palatability of quinoa straw can be improved greatly, and the straw can
become good animal feed.

Key words: quinoa straw; volatile components; steam explosion; biological fermentation; solid phase microextrac-

tion; gas chromatography-mass spectrometry
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Fig.1 GC-MS chromatograph of volatile flavor compo-
nents of four kinds of straw before and after steam
explosion
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Tab.1 GC-MS analysis of the major volatile substances of four kinds of straw before and after steam explosion
25 (et : A F /%
R 0.5 MPa 1.0 MPa 1.5 MPa

e — — 0.39 0.78

1E O 6.51 0.57 0.18 —

5— FH 2k g FH st — — 0.06 0.09

PR 0.86 — 0.05 —

A4-HE -1 R -3 - — — 0.43 —

SR 3.7 9.77 2.72 —

IEE RS 1.26 0.46 0.29 0.26

- 7.69 0.98 0.27 0.08

o-FAIHEE — 0.45 0.19 0.17

2— b T — 0.25 0.41 —
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Tab.2 Summary of the volatile flavor components of four kinds of straw before and after steam explosion
Rt /% ME2/% PiE2/% 2 /% FRZE/% TR % FE2/% HeAt/%
JERE 36.64 33.54 6.16 16.79 0 1.52 1.47 2.76
0.5 MPa 29.4 14.9 10.91 21.09 0.06 14.72 6.19 0.92
1.0 MPa 9.19 21.84 31.82 21.59 0.02 9.37 2.11 1.32
1.5 MPa 5.36 48.79 16.33 6.55 0.21 9.4 6.12 0.7
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Tab.3 GC-MS analysis of the major volatile substances of straw before and after steam explosion before and after treatment

/\I\E
K5 iy XY B
YF 0.5F 1.0F 15F
2 10.54 5.79 3.77 3.31
S 4.14 6.67 8.82 6.8
EC 1.5 2.56 22 1.89
R 0.21 2.7 2.52 1.39
s - Q- AL FRE 0.25 1.07 0.7 0.37
1B 0.28 221 2.35 243
N5 —3 — -4 — 0.58 0.83 0.65
-/ 0.46 291 3.24 3.98
TEBEHE 0.2 0.71 0.83 0.12
2- T JsTe — — — 1.09
SR 0.6 — 0.82 —
(228 Tk 0.23 0.22 0.33 0.31
L& 0.24 0.19 0.24 0.25
2-H-4-(2,6,6-=H -1 MI) -3- T Iiils — — 0.49 0.7
— 1-F 3 -3-A M- H R — — — 0.6
LR 0.55 2.52 — —
3-FE2-TTR 0.14 0.37 0.51 0.17
_¥AH_ T J— N N
_— 4-3H-2- TR , 3.08
61 -5 2, FL -3 Fedas -2 il 0.45 0.33 0.3 0.17
HEL T 0.87 0.84 0.69 0.39
LR TR 6.28 1.67 8.83 11.36
L-(-)-FLFR LTk 0.71 — — —
LIRS IR 0.75 1.35 2.18 3.2
IEC R R 455 4.83 2.99 2.8
ZIRC R 0.49 0.51 0.73 1.14
PR 2T 2.55 2.1 1.81 1.53
R 5.55 421 3.74 3.88
3-TIHIR OB 0.85 0.6 0.47 0.52
K TR TR 6.43 3.79 2.7 3.34
" AL TN 2.79 2.88 2.1 1.55
IR 2 G 6.46 4.07 3.46 3.49
2,4a,5,8a-PUH %-1,2,3,4,4a,7,8, 8a—/\ AL L LRI — 0.68 3.11 477
FEEMR 2 T 2.41 1.19 1 0.66
N E IR B 1.63 1.03 0.69 0.38
-SRI IR £ 18 0.92 0.49 — 0.17
FEREER 2. 16 12.4 8.07 6.32 422
RIATHL ¥ 43 2.44 242 221
R £, g 3.49 1.8 1.73 1.39
3-ZFE-2-HFE-1,3-C M 0.41 0.86 1.59 1.29
3-HH-—T ke 0.49 0.87 1.11 —
Je2k 3,7- " S-T ke 0.49 — — 0.61
2,6~ H Ak — — — 0.7
1-FRE-FR3& b2 — — — 1.1
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Tab.4 Summary of the volatile flavor components of straw before and after treatment

FE P /% WE25/% R251% 1B3/% Fi5/% FELY% $250% FAth/%
YF 18.4 2.43 65.73 0.55 1.97 8.25 1.98 0.47
0.5F 27.41 1.5 43.76 2.61 53 11.68 227 0.71
1.0F 27.22 4.49 46.43 0.5 223 13.54 3.32 0.91
1.5F 23.24 5.45 48.1 0.6 1.82 15.23 4.09 1.02
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Fig. 3 Composition of straw flavor ingredients after two
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