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Study on the microwave aging of spirit and optimiztion of its process
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Abstract; In this study, Luzhou-flavor spirit was processed by
microwave, and the effects of microwave aging temperature, mi-
crowave power and processing time were investigated. The results
showed that the best quality could be obtained, under the con-
trolling conditions of, the microwave power 70 W, with micro-
wave aging temperature at 60 ‘C, and processing for 10 minutes.
The total acid and ester contents of the spirit were 1.46 g/L and
2.98 g/L, respectively. There were significant differences (P<C
0.05) in the total acid and ester contents between the raw spirit
and microwave processing one. The content of esters increased af-
ter microwave processing, and red-shiftness was also found,
meaning that the chemical groups tended to be more unstable.
Moreover, the concentration and proportioning of the main com-
ponents in spirit under these condition were the closest to the nat-

ural aging, such as ethyl acetate, ethyl caproate, ethyl lactate,
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acetic acid , caproic acid , etc. In addition, new aroma-producing
and flavoring-producing substances. including propionic acid, va-
leric acid, hexyl caproate and ethyl decanoate, were also detec-
ted.
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Figure 1 Total acid content under different aging
temperature
317
5 3.0
::J) n
WE 29f _—
o &
o g 2.8+
%}
= 270
z
2.6 . . .
RALH 40 50 60 170
95
Temperature/ °C
B2 FrRABALRETIEEREAS

Figure 2 Total ester content under different aging

temperature
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Figure 3 Total acid content under different

processing time
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Figure 4 Total ester content under different

processing time
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Figure 5 One-level infra-red spectrogram of the wine
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Figure 6 Two-level infra-red spectrogram of the wine

C. 5 min D. 10 min E. 20 min

under different microwave treatment time
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Table 1 Main absorption peak identification in infrared

spectrum of liquor
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Table 2 Effect of different microwave treatment time on volatile aroma components of white wine g/L
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Figure 7 Effects of different microwave treatment time

on main esters and acids in white wine
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Figure 8 Total acid content under different

microwave power
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Figure 9 Total ester content under different

microwave power
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Table 4 The orthogonal test results of microwave

aging spirit

RS A 5 c TR
(g+ L1
1 1 1 1 2.83
2 1 2 3 2.93
3 1 3 2 2.97
4 2 2 1 2.88
5 2 1 2 2.71
6 2 3 3 2.86
7 3 3 1 2.88
8 3 1 3 2.64
9 3 2 2 2.64
e 201 273 28
ks 2.82 2.82 2.78
ks 2.72 2.90 2.81
W% R 0.19 0.17 0.08
3 &k

(1) Rl e MR8 R 55 A i B 26 (T A 3 B A 3 ) )
LR R EDIMAR, ﬂﬁﬂ,njﬁﬂjﬁ F9 3 AL 4 G 1Y) R
bR 0B S R N HEAT AR T R AL Ao R AR B
é\ﬁ@ﬂiﬂm%%ﬁtﬁ%w&%,4%EEE@%5§%%%FE
ERTEN A RN

(2) AR T EREENSE ST LS
WL A5 3 Sl ol A R 1 £ e T A BRI EE S0 °C L
JEFAT ] 10 min Bk Th & 70 W,

(3) AP B0 1 XoF e A 70 11 VY 194 ol U A AR 5 R 4 {46 AR
O P B S {EL IR Ak A0SR DR A ORI RS [ A R K 2%
%#Hﬁﬂﬁﬁi}i@%é%ﬂﬁﬁﬂmﬁwﬁ,Lfﬁﬁﬂﬁiﬁﬁ
To“ A" G = AR A (Rl — B IR R .

e
U] MRl R K& T, TR, HHE B AR KL
BRI RN, 2016(11); 95-96
C2] akpfivh, WEE, BN, 5. 937 k7 B 45
gE ik L], & i Tl R . 2015¢12) ¢ 395-399.
[3] SUN Xiang-yu, LI Le,

o L] ].

MA Ting-ting, et al. High

hydrostatic pressure treatment: an artificial accelerating
aging method which did not change the region and variety
non-colored phenolic characteristic of red wine[ J]. Innovative
Food Science & Emerging Technologies, 2016, 33: 123-134.

L4 WA AR, = FAS ) 4 R O 36 6 P IR A S e LT . vp DR 3
2014(1): 109-113.

[5] JOSHUA Godshaw, HELENE Hopfer, JENNY Nelson, et

B 2098 | 2019 £ 3 A | ARSI

al. Comparison of dilution, filtration, and microwave
digestion sample pretreatments in elemental profiling of wine
by ICP-MS[J]. Molecules. 2017, 22¢10): 1 609.

[6] Ml B, ARG, SRR Fm g e B i or Rl L) ] i S
HLAL, 2000(4) : 34-35.

L71 crml BH. sl i B 1 i o RO A R X LT ], & RS LA
2001(3): 23-24.

[8] #le. RAATE, Mg, % AWK ATRI] g6 T
A, 2014(2): 109-112.

[9] ZHENG Xian-zhe, LIU Cheng-hai, HUO Jun-wei, et al.
Effect of the microwave irradiated treatment on the wine sen-
sory properties[ J]. International Journal of Food Enginee-
ring, 2011, 7(2). 1-11.

[10] YANG Tao, JUAN Francisco Garcia, SUN Da-Wen. Ad-
vances in wine aging technologies for enhancing wine quality
and accelerating wine aging process[ J |. Critical Reviews in
Food Science and Nutrition, 2014, 54(6) . 817-835.

L11] &P XUARLL, VLW, &5, 3 8 A BRI B ar 52T . o
FE Al 24, 2014(5) ¢ 4348,

[12] &F28, Y0¥, & FOF, 45, 875 b SO0 359 44 % VE 0 I 1) 5%
W], HrE AR 2013(12): 222-231.

[13] OLIVIER Geffroy. RICARDO Lopez, ERIC Serrano, et al.
Changes in analytical and volatile compositions of red wines
induced by pre-fermentation heat treatment of grapes[]].
Food Chemistry, 2015, 187 243-253.

[14] OLIVIER Geffroy, RICARDO Lopez, ERIC Serrano, et al.
Modulating analytical characteristics of thermovinified Cari-
gnan musts and the volatile composition of the resulting
wines through the heating temperature[ J]. Food Chemis-
try, 2018, 257 7-14.

L1650 R, K3, B, 5. A F L Loz =9 %
SI0TT. B, 2007(3): 48-50.

[16] ARWEH . AN, RARL. A FAE G 57 W HS-SPME-
GCMS #6401 iy 2 57 [J 0. b B & dh 2 4. 2012(2):
165-172.

[17] 2R3, 4T, 2k, %. 12l FTIR 4387 K 7] i 3k

I, B R, 2008(12) . 70-72.

[18] wgda, sk DT, ®EDUifg, %. AW AW 2 iR, SRy
LEAMYPLEE AT, &SRR, 2016(4) : 181-185.

[19] PERESTRELOA R, CATARINA L Silvaa, PEDRO

Silvaa, et al. Impact of storage time and temperature on
volatomic signature of Tinta Negra wines by LLME/GC-1T-
MS[J]. Food Research International, 2018, 109: 99-111.

[20] MA Yan-hong, QIAO Hua, WANG Wei, et al. Variations
in physicochemical properties of chinese Fenjiu during

storage and high gravity technology of liquor aging [J]. In-

ternational Journal of Food Properties, 2014(17) . 923-936.



