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Effect of Different Baking Degrees of Oak on Lychee Brandy Volatility
Flavor Based on Electronic Nose and GC-MS

HUANG Chen', GUO Dejun>*’, YOU Gang>*, QIN Ningjing?
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Abstract: In order to study the influence of oak chips with different toasty degrees on the aging flavor of lychee brandy,
oak chips with different toasty degrees were added to lychee brandy for aging. The quality and volatile flavor components
of four types of lychee brandy (lychee brandy, lightly toasted, medium toasted, and heavily toasted) were evaluated and
analyzed using sensory evaluation, electronic nose, and gas chromatography-mass spectrometry. The results showed that a
total of 21 volatile aroma compounds were identified in four types of lychee brandy, among which esters and alcohols
present in the four wines, with high odor activity value and significant contribution to the flavor of the brandy. Their
composition and content constituted the main volatile aroma characteristics of lychee brandy. Additionally, the lychee
brandy exhibited distinctive olefins and aromatic hydrocarbons, while lychee brandy aged with different levels of toasted
oaks contained unique aldehydes and ketones. The lychee brandy contained the highest number and relatively higher
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content of flavor compounds. In contrast, light and medium roasted oak-aged lychee brandy contained fewer types of flavor

compounds, predominantly esters, alcohols and aldehydes and ketones, while heavily roasted oak-aged lychee brandy

exhibited the presence of some olefins and aromatic hydrocarbons. In terms of sensory evaluation, the heavily toasted oak-

aged lychee brandy achieved the highest score and possessed a superior flavor. Furthermore, electronic nose detection

clearly distinguished lychee brandy aged with oak chips of different toasting degrees. Overall, the addition of heavily

roasted oak chips enhanced the aging quality of lychee brandy.
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Table 1 Oak chip baking processing information
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Table 2 Sensory evaluation criteria for lychee wine
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Table 3 Sensitive substances for electronic nose sensors

£ R (R R Z: 25 ) 0 KA B
1 WIC HREY F%, 10 mg/L
2 WsS AL ZHALA, 1 mg/L
3 W3C A, B #,1 mg/L
4 W6S EXiay] ZX, 100 mg/L
5 W5C ke, J5HE, Moy T PikE, 1 mg/L
6 WIS B 45, 100 mg/L
7 WIW TeHLERAL &Y AL, 1 mg/L
8 w2s B, EESAL S — 4 fkH#%, 100 mg/L
9 W2w  HRIEY. BmaIUEEY  BEE, 1 mg/L
10 W3S Tt IR 7 F45E, 100 mg/L
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Table 4 Sensory evaluation results of lychee wine with oaks of
different baking degrees
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(1043) (1043 (3043)  (4043)  (1043) (453)
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LA RE
J‘(IL% 10 6+0.94 234231 3242.11 8+1.05 79+2.83 —H
NS s
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(H) 10 9+0.82 26£1.76 36+2.00 9+1.05 90+2.45 *7F

22 HBFESHT

U FL 7 b AR B, RTINS R BE RS BE A%
AR 73 A8 A 22 b JXUAR 4 3 F) i 17 -5 i g
MAEIATEOER . 1] DL IRAS R ML B2 AR i R
TS 1 F IS AT A RIS Ak B, BiBHAS TRl
PEIR TR LT AR, XA & e 22
5o MRIREE 3 5 10 T S AL R AR R T 1 A
B, GG 1 AT A5 R SR R A A i R
ANIF], 2 SAL S N A fe e . R IHZE AR T RS
G e 2, SR R TR AR P R4 I
HR R 6. 7. 8. 9 SALGIEES, FREHF Y B e 45 5%
Lk . TCHAEY) . S5 Rt B R S5 B/ S
R, B TR P S L S R Y
YyJE, W EE . AL S AR, MEt Ak G 2 Rk
A3 38 B e IR A, S R0 Ay RN AR

—=— 5N

FU1 R [RIHLE BEAGOREE 75 A 1 =2 b Ry 5 S5 i 10 7 3k ]
Fig.1 Radar response of electronic nose sensor to lychee wine
with different baking degree oak
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1. main axis (Variance: 93.37%)

K2 AN[EIMERE BEAR AR B, A 22 H ) PCA ]
Fig.2 PCA diagram of lychee wine with different baking
degree oak
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Fig.3 LDA diagram of lychee brandy with different baking
degrees of oak
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Table 5 Main aroma components of lychee wine with different baking degrees of oak

RSP E i (ke )

=] L, S /=
e et i GOl RE(L) M) B
1 LR TR Wi 15.31 12.45 15.04 15.57
2 FRR TR A, AL A 11.11 12.17 11.03 11.97
3 BRI MR, BRITREY 2824 26.14 16.64 2453
TR BT 54.66  50.76 42.71 52.07
4 2-F3L-1- T R 4926  43.50 43.12 41.54
5 FTHE IR 1133 1023 11.53 10.85
6 S A IRE 4510 5497 42.89 50.49
B o B 105.69  108.70 97.54 102.88
7 BT I T HSBRIRRT 5.97 - - -
8  2,4A,5,6,7,8,9,9-/\&-3, 5, 5-=HI3L-9- I, (4AS, 9Ar)-1H- A1 Besiis - 16.02 - - 1.49
9 a- AT T PAHRERET 3.63 - - -
10 i (-)-2-4a, 5, 6, 9-/NE-3, 5, 5, 9-PU H IL(1H) A FF IR Pess - 14.34 - - 1.08
11 2,4a,5 -/NE-3,5,5,9 DU 3E-(4AR) - TH-AFF 30 Pe0s - 36.25 - - 3.02
12 () -p-REM AR BR 2.66 - - -
13 D-58 - 8.59 - - 0.45
MRS S = 87.46 0.00 0.00 6.04
14 3-F SR R T SR AR BRR - 0.93 2.14 2.12
15 2-FA -4 oK SR AR BRR - 0.42 - 1.13
16 2 1 - 1.02 - - -
TR o 1.02 1.35 2.14 325
17 1,1, 7- = 5437 F B 9 - T H-R S L (B 2R - 1.02 - - -
18 1-SFP B 7-F JE-4-F FH JE-1, 2, 3, 4, 4A, 5-, 6-, 8-\ A ZE - 10.62 - - -
19 1,2,4a,5,6,8NE-4, 7- " HH-1-(1- 2 3E)-(1a, 4a, o, 8a.0)-Z5 - 25.80 - - 1.76
20 4-FH-1,6-—H % - 0.31 - - -
RIS A 37.75 0.00 0.00 1.76
21 IS R A IRE 226 - - -
HAt S 226 0.00 0.00 0.00

=N
S
=N
S

FERANERY

288.84  160.81 142.39 166.00

T =" FIR AN
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Table 6 Aroma activity values of lychee wine with different

baking degree oak
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1 IR TR 0.67 2285  18.58 2245 2324
2 FMR TR 0.005 2222.00 2434.00 2206.00 2394.00
3 ZEIR TR 0.1 282.40 26140 16640 16.35
4 3-WEIRENEE  0.06 - 1550  35.67 3533
5 2-HEE1-TEE 1.25 1.42 - - -
6 S 30 1.50 1.83 1.43 1.68
7 ST 8 1.42 1.28 1.44 1.36
8 B-ANTH 0.16 22.69 - - -
9 o~ PTG 0.16 37.31 - - -
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