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Effect of Different Baking Degrees of Oak on Lychee Brandy Volatility
Flavor Based on Electronic Nose and GC-MS
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(1.College of Light Industry and Food Engineering, Guangxi University, Guangxi Nanning 530004, China;
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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

LR REE R HEREIRLRE(C) HLRE I [ (min)
R HEHLE L 15042 30
i EERLRE M 200+2 30
RS H 230+2 30
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ZEIR— NS ARBR— A 1 — 85
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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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A 10 5+0.82 20+1.70 25+2.87 7+1.05 674245 9
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
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Fig.1 Radar response of electronic nose sensor to lychee wine
with different baking degree oak
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Fig.2 PCA diagram of lychee wine with different baking
degree 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



CHERE S R ] R, HET GC-MS FH TS H R I A RIS BEARAKT ZA A% 1 22 XU - 257 -

ANTRHERE 5 A 1 22 i R BRIk, #RES A 3-
FRAHEZE I . H B AR AT Sl I e S It
PedR A BEAR R 22, HAF A e — R AN
KNS B Bl i s o BERUIBAR A A i %E A
PRI SR E =P[Rl B2 AP e i

TE SR H B INAS RIS B2 AR A=, S i
BEISFBEIS ) oo AT T R e RIS i b e
HRNTF I o B, XU TR 2 /b, A
R o = A [RIBLE EARAIRBHE b, HAFE R
IrE RS UEAR LU T . 2, TESSIN T AN
WIS FEARAR BIZ5 A 1 22 o rp, IS XU BT A
JITEGm, HLEERE B RE i TR . SR AR L,
R HHEARATZ BT Th KR S W PPt/ Rl 2%
R T IREBIT 7 B SR IEFGIIE ot . i E RIS AR
AR AR LU ST, WIPREE T — 3B o7 A ke Fikds
JEEWIT . AP HIEAR AR B TP AR AT U P T
A HIREBRZE AR 54

FRAR I A Fh D BRI B i 1 B 22
PRSI S ) b, — D5 TT R TR TR AR A
A B A AS I R, (AR PP B R4y Joit
HERAEOY 55— 5 A E R R AT R 3 A PR EEEE
TR AR ST AR A R I RIS T, AT 7 AR
XU S A AR A R I A ANHERR MRS T AR A T BEXS
A FP L LB XU AT — 2 B, AT el 5
TP BRSSO T2 o B R D2

TE SO A B o W B ) 5 R, WA S AN S
ke TERREERN T BERBUEARA 11 22 s Fh A A0
2|, {EAE H EEHUEAGA T 22l SCHSHTARGIN ok . AT
BEAYIELPRUIBAGA AT — S BB IR, AR 44
Bt L 2 1) B TR, L [ 03208 R AT
Aol B A SO A 7 T A B BRI A4S v A R
DS, DA SCRASHIN Hi e o 25 AR H RiTd A 3L
WRARGE, AT AL S S S g0 - A TR E
2.6 AEZHKRA=ZMFELMERDIHFERIR

MY GC-MS K45 S22 ] PUAF P AL iy =5 R,

J5Lir
ez

0 0
(0%) (0%)
0 0 0
(0%) (0%) (0%)
8 0 1
(38.1%) (0%) (4.8%)
0 1
(0%) (4.8%)
‘ i
G

B4 DURRS, R 22 T4 S o 1 5 3B

Fig.4 Venn diagram of volatile substance types in four lychee

wine

R ULIE 4. HE] 4 FTAN, PUREE AL 2 e a n3E
RAE ST, ZH BRI A 8 Fh (i 38.1%), THREE
(L) HEIEREA V8 . HP (M) JEIE AR AR T8 A0 3
(H) MBI A V8 Hh ¥ = A2 3k A 4 & o0 o
T A I 55 H R (HD) MU AROR i e #2 & Ed Jot
11 PP, R (L) BUEAR R 1 5 B (M) BB
RIS R A 7 B, B (L) USSR i
5 () BUERAR h il a5 A Y BT 8 Fh, X
22 HH PURPIREAE v (35 R P 5T il oy 2 al_EAE AR R
2= PURMEAEHCE AR SNsA 6 fi. 550
FHLG, B 8 P LMY B AE G IR A v (1 Zb P12 v
Ko A, —SEpr i R PEY ARG IIN T AR AR
FPZS AL 22 b B, TS p S E 2 B, 43
TR 3-F AR F AN 2- FR 3-4- ¥ B FP
27 HIXEEZHMHSKEEES T

SR E FE(H (odour active values, OAV) ] {Z W
AT ERSRERE RIS T s e -, 1154
TG M B Sz BT s B 0 Le e . —
ARy, ABRTE BE(E> 1, WHX SR 5Tk, OAV (HER
KRFRZAEY), MMATTHE P, OAV KT 10 /Y
M h TS

Z: MR AL A R BBV g B R 2R SER 1)
WFSE, XTASRIHLEAR AR AR 53 OAV BYSTHTEE R
LR 6 UL, KIEL OAV HEG= TR EY . Hr
FHEB MR BB OWE . LR ERFIEIR R, &
iR 2 T A s L TRl <R, e SR T A . 7N
FIREER AR R, LR BRI OAV {HREMLE 119
Waonniz g m, 25 FE T OAV {EAHEL, I JE
U0 S BRI AR SE IR LR K IRE R,
B SERAEE TR A 2L H AR . SRR AR B,
2 N B LS AR OR Fo il PR R LU BR OAV HIN
P, T BERLEAROR i P D OAV TSI 45
ZEIR PR B A RN Ay, B4 =2 Mt 7578 S+
FAUCO A JF O INAAS RIS B AR e, W4
1 MR L1 OAV {E FEAR A A fE#E B2 iy B Tk
R, DRI HA SRR 2T OAV {H B, B MBS
W22 R 2.6 OAV (HE K. X = FPIEEISXT 25 1
ZHL A SRAFME AR R TTER . Hrh =R O mR Y
OAV {HIz = T HAMRS, SR iy 23k Mo

WA, TR 2IE ) S AR X LA A Jo 5 AR, (HLA
HEEEAR B EA AR =1 OAV {H., Hrh & 5048
Ly 3-H A ILOR AN 2-F L4 SR SOR I, B
SERSEIRIRATBRPO . A A& 3-F SIS P
JAT, (R BEE AN RIS AR R A, 2542 1 == 1l
W | N IZA XRG4, HI OAV (B FEHLRE RS
ARSI G . RIS o-APTIE RN B-A T
TEEAL, HRIFERI G OAV H, —FH HA —F
T TARFSARZ MR BN AR TR,
SEH AP E T RURI G, (HRAEA RIS BEARORIR
Wt ] == b S R, O e LR RFR ST -



- 258 - £ Tl B4

20244 1 A

TR IS B R AR e, DGRBS e, )
RIAE OAV (H. Horb 207 7lile | 55T e fl
2-FE-1-T i Sl A T PR 2 A~
R, SN ST A R STl 2-FE -1 T A
FREER AR, SO B R T P A Hp i BB ) o ) IR
OAV {BL, FF- VAT 4T A AU AT Sfe BT . (1) £ T 52 )
TEGS AN [RIHLRE BEASAS B 555 A5 1 22 M BRI 7 v,
DUAFIP A i Sl o 3 d I BT BRI s,
AR T FEMAE /N RIS i AT 500 A R ) Jo 114D Je
B R ANTEAE, FEDE T i HAR S A M SO0
AR H OAV B, WISV VAL H P A iy KUK 52
N, AL Gy B BRI 72 X e ) JiT, BAT B EE AT ST

=X

H 6 ANTFIHERE BERSOR I, B 22 M SO LA

Table 6 Aroma activity values of lychee wine with different

baking degree oak
. " i OAVIH
e REWER o) Trm me w0k

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 - - -

IR AR F]

3 g

TEAS[R] RIS AR A XS 75 A0 IAUBA (g 5 e vy, 2
FEMEAR AR R BT A A 2 MU B 25 BB,
FREEAN DR REF. HoaRe IR . T
AR, PG, KUt FHHR St 4, &
HUAS [R) s AR AR 3 A5 1 22 M B/ Ol 22 2
K. F LDA 4r#7oy X 55 BB WA T PCA 43-#7, 4
FPRGAE I HL T S o BT 45 R S I E TP a5 R B — 3K
PR TEFE R MRS R 2 B ARG I v, SRS I
21 PERAER S oA B AR EIEE | RS, i
IIEZE | RIS RN DS Al S R s e b R
FEHE R PER 22, B et . MIAC R
eAE R & NESEAR Salit s Sl iy oo S LT B sy | s e L
SIS, ZAEFIPLER i BN, T3 22 PR AT
FIHT, AFINAAS RIS BEAR AT F5 A5 1 2% Hb 114 it T
HABWRZ, W] LARR 222500 & g A = A 10 =
WA, (25 A 1 2% HPG A XU B R 4l IR RLRE fs
A= TR S AN S ) 5T REAE = A= AR R AR AR <,

B FHRL MR . PRI, FEZS A 2% M AR A
A B INEE BRSO, A R T 75 A0 F =2 1 5 ot
B R T, T 5 A 25 Hb 9 BR R HP EL A AR T it 1

?é-}eﬁ‘ o

S ik

[1] &% BHBOLE AT D-F L4550 AR BT 05K
E4 R [D]. £45: T d K 3, 2021. [ XU Yin. Effects of lychee
rose wine on oxidative damage induced by D-galactose in mice[D].
Wuxi: Jiangnan University, 2021. ]
[2] B, Bk, FHA, F. 0207 F AR 0 RIRATKER
118 A A R AT Rt R (7). F B, 2021, 40(5): 8-13.

[ DU Zhancheng, WANG Miao, LI Ruilong. Research progress on
the sources of aroma components of brandy and the changes of aro-
ma components during aging[J]. China Brewing, 2021, 40(5): 8—
13.]
[3] 473k, Bk, B, F R R“ER"FLRNHELER
F) A% R AR B B 2L AR P e & A B AL D] IR S R, 2022,
38(12):340-350. [ HE Fei, LU Haocheng, CHENG Binhao, et al.
Aroma changes of Merlot dry red wine from Yanqing production
area in different types of oak barrels[J]. Modern Food Science and
Technology, 2022, 38(12): 340-350. ]
[4] #Fof, Pk, HNE, F. RAHBAA ST LHHB RN
#ood [J]. &R LA 52,2011, 39(32): 20035-20037. [ JIANG
Wenhong, YAN Bin, SHI Pengbao, et al. Effect of oak chips on
quality of dry red wine[J]. Journal of Anhui Agricultural Sciences,
2011, 39(32): 20035-20037. |
[5] 24 BFR, ZFLA F AAMNGALER HBRETR
ey I]. T EERE, 2021, 40(6): 1-6. [ WANG Miao, ZHAN
Jicheng, HUANG Weidong, et al. Oak products and their influence
in the winemaking process[J]. China Brewing, 2021, 40(6): 1-6. ]
[6] SIMON B, CADAHIA E, ALAMO M D, et al. Effect of size,
seasoning and toasting in the volatile compounds in toasted oak
wood and in a red wine treated with them[J]. Analytica Chimica
Acta, 2010, 660(1-2): 211-220.
[7] ARAPITSAS P, ANTONOPOULOS A, STEFANOU E, et al.
Artificial aging of wines using oak chips[J]. Food Chemistry, 2004,
86(4): 563—-570.
[8] GUCHU E, DIAZ-MAROTO M C, PEREZ-COELLO M S, et
al. Volatile composition and sensory characteristics of Chardonnay
wines treated with American and Hungarian oak chips[J]. Food
Chemistry, 2006, 99(2): 350-359.
(9] PR RBUREE AR R 23 H) 5 8 R 8% w0 49 #F 5T (D). #
% T AL RAATH K F, 2016. [ YAN Jun. The effects of toasting
degree of oak chips on wine aging[D]. Yangling: Northwest A & F
University, 2016. ]
[10] MARTINEZ-GIL A M, DEL ALAMO-SANZA M, GUTIE-
RREZ-GAMBOA G, et al. Volatile composition and sensory charac-
teristics of Carménére wines macerating with Colombian (Quercus
humboldtii) oak chips compared to wines macerated with American
(Q. alba) and European (Q. petraea) oak chips[J]. Food Chem-
istry, 2018, 266: 90—100.
[11] GADRAT M, LAVERGNE J, EMO C, et al. Sensory charac-
terisation of Cognac eaux-de-vie aged in barrels subjected to differ-
ent toasting processes [J]. Oeno One, 2022, 56(1): 17-28.
[12] DE SIMON B F, CADAHIA E, MUINO 1, et al. Volatile
composition of toasted oak chips and staves and of red wine aged
with them[J]. American Journal OF Enology and Viticulture, 2010,
61(2): 157-165.
[13] %45, #1H & & 2R BB AR A i 28R [D].
Mk T Ak RARA K 5, 2022. [ CHANG Wei. Screening re-
search on alternative wood for Spine Grape (Vitis davidii Foex)
brandy aged in oak barrels[D]. Yangling: Northwest A & F Univer-
sity, 2022. ]
[14] CALDEIRA I, CLIMACO M C, DE SOUSA R B, et al.
Volatile composition of oak and chestnut woods used in brandy age-
ing: Modification induced by heat treatment[J]. Journal of Food En-


https://doi.org/10.1016/j.aca.2009.09.031
https://doi.org/10.1016/j.aca.2009.09.031
https://doi.org/10.1016/j.foodchem.2003.10.003
https://doi.org/10.1016/j.foodchem.2005.07.050
https://doi.org/10.1016/j.foodchem.2005.07.050
https://doi.org/10.1016/j.foodchem.2018.05.123
https://doi.org/10.1016/j.foodchem.2018.05.123
https://doi.org/10.1016/j.foodchem.2018.05.123
https://doi.org/10.20870/oeno-one.2022.56.1.4853
https://doi.org/10.5344/ajev.2010.61.2.157
https://doi.org/10.1016/j.jfoodeng.2005.05.008
https://doi.org/10.1016/j.jfoodeng.2005.05.008

CHERE S R ] R, HET GC-MS FH TS H R I A RIS BEARAKT ZA A% 1 22 XU - 259 -

gineering, 2006, 76(2): 202-211.
[15] ARE, FEL, F2R, F HHGZHEFT TLHHR
(J]. & 8 A+ #,2011(4): 81-83. [ KOU Zhaomin, GUO Zheng-
zhong, HUANG Xingyuan, et al. Research on the production tech-
niques of lychee brandy[J]. Liquor-Making Science & Technology,
2011(4): 81-83. ]
[16] %, A0 @, G A#, F. BAAN FBRAAERT LR HE
Se ey ea 1], P EEkE, 2016,35(11): 78-82. [ LIU Xia, LING
Xiaoyu, MA Donglin, et al. Effect of oak chips aging on quality of
cabernet sauvignon dry wine[J]. China Brewing, 2016, 35(11): 78—8
2.]
[17] k&4, REE RFE, F ZARRLS TLGEHE S
JR st e (7], B AR Je A3, 2018, 34(11): 185-193. [ ZHU Yunt-
ing, MI Shengxi, CAI Yongjian, et al. Comparison of the quality of
litchi wines produced through three different winemaking processes
[J]. Liquor-Making Science & Technology, 2018,34(11);185—
193.]
(18] gmm, e, AT E, F. AT EFHE5 GC-MS HAH
1 B 6 W) B B Rk Rk o D). F B Bk, 2020, 39(8):
138-142. [ DUAN Lili, YANG Xiaoyi, JI Derong, et al. Analysis
of volatile components in sauce-flavor Baijiu with different ages by
electronic nose and GC-MS[J]. China Brewing, 2020, 39(8): 138—
142. ]
[19] E#UA, R402, 342, . K T F 54 GC-MS 5472
R FEAE F A AF AR 2 F 1 [T, F B Bk, 2022, 41(7):
204-212. [ WANG Shujuan, GAO Yukun, GUO Dongwei, et al.
Aroma characterization and variability of Aronia melanocarpa wines
based on electronic nose and GC-MS analysis[J]. China Brewing,
2022, 41(7):204-212. ]
[20] JRlfedl, whmsT, 404242, 5. 6 AP oA LB & B &AM
#) GC-MS 54783k [J]. BB, 2018(3): 106-112. [ PANG
Weiqiao, QU Pengyu, WEI Chengcheng, et al. GC-MS analysis of
the volatile components of pineapple wine fermented by 6 kinds of
yeast & selection of the best yeast strain[J]. Liquor-Making Sci-
ence & Technology, 2018(3): 106—112. ]
[21] Z44L e, 25U, . KRR BB & 20 Mok o)
%o [J]. & % A5, 2023, 44(14): 298-304. [ LI Jiamin, SUN
Jinxun, WANG Zijuan, et al. Effect of oak slice aging on the flavor
of persimmon brandy [J]. Food Science, 2023, 44(14): 298-304. ]
[22] W#ss, BIGR, Fad, F. o F FAURBAERSH R
Rl A A G B R R R T]. B Ak, 2021, 40(7):
171-175. [ PU Lulu, DAI Yifeng, LI Dounan, et al. Volatile flavor
components in Saaz-hops wine based on electronic nose and GC-MS
technology[J]. China Brewing, 2021, 40(7): 171-175. ]
[23] R4h4. HALE BARB RIS T ERAARID]. ;M. 4
Kk X %, 2017. [ DENG Weiquan. Research on bitterness of
Litchi wine and the optimization of bitterness control technology
[D]. Guangzhou: South China Agricultural University, 2017. ]
[24] LAN T, WANG J, YUAN Q, et al. Evaluation of the color
and aroma characteristics of commercially available Chinese kiwi
wines via intelligent sensory technologies and gas chromatography-
mass spectrometry [J]. Food Chemistry: X, 2022, 15: 100427.
[25] &%, F85, 054, 5. AT OAV 547 2 AR A A AR IE
[ B A2 o Wook a6 ZAL[T]. o+ B Ekig, 2023, 42(5): 237-242.
[ LIU Fayang, LI Lu, YOU Qi, et al. Changes of flavor substances
of multi-grain strong-flavor flavouring liquor during the aging pro-
cess based on OAV[J]. China Brewing, 2023, 42(5): 237-242. ]
[26] #E#p, %, BZ, F —FaAE51 G EHE AR
BREMA SR 24T ], F BEkiE, 2022, 41(8): 235-240. [ MO
Xinliang, YANG Liang, TENG Mingde, et al. Analysis of volatile

aroma compounds of a typical sauce-flavor Baijiu with sweet-aroma
flavor[J]. China Brewing, 2022, 41(8): 235-240. ]
[27] &, #E22 KWW, F. RRRRGT XA AAFBGEFL
47 [J]. F Bk s, 2022,47(2): 146-153. [ LIU Huigin, QIN
Yuying, HUANG Jiongli, et al. Aroma analysis of star anise seeds
oil by different extraction methods[J]. China Condiment, 2022, 47
(2): 146-153.]
(28] Mhm 2, Hsd6, FAH, F. AT GCIMS.GC-MS =
OAV -4 Fe Aty Bk B AT et B A & AR o W % a [T].
£ 5% Tk A3, 2023,44(8):301-310. [ CHEN Lilan, YANG
Xinyi, QIAO Mingfeng, et al. Effects of different pepper powder
particle sizes on volatile aromatic compounds in Zanthoxylum oil
based on GC-IMS, GC-MS, and OAV [J]. Science and Technology
of Food Industry, 2023, 44(8): 301-310. ]
[29] itk RREVAF MG R &AM RERE B IAFIER A
%5 [D]. ARM: 3z X 5, 2013. [ JIANG Qian. Comparison of
volatile compounds of citrus fruit from different species and identifi-
cation of characteristic compounds[D]. Hangzhou: Zhejiang Uni-
versity, 2013. ]
[30] CERDANT G, GO 1D T, AZPILICUETA C A N. Accumu-
lation of volatile compounds during ageing of two red wines with
different composition [J]. Journal of Food Engineering, 2004, 65(3):
349-356.
[31] Bek HHEm LA P EARS TAAEBAFIEE A
B D]. ;M. % T K5, 2019. [ TANG Zhongsheng. The
evolution of aroma compounds during the process and characteristic
aroma compound of litchi wine[D]. Guangzhou: South China Uni-
versity of Technology, 2019. ]
[32] #3518, BERAE, TR M, F BAMKER T L Fai] 28
i & KA %ok [T]. 808 A3, 2021(2): 40—43. [ XU Yinhu,
FENG Xiaohui, CHEN Shaofeng, et al. Influence of oak barrel ag-
ing on the quality and style of dry red wine[J]. Liquor-Making Sci-
ence & Technology, 2021(2): 40—-43. ]
[33] %%, L7, k4. AT GC-0.0AV % Feller Anfo iR
ot AR ST IB A AR AR S AT (1] R S A, 2022, 43(2):
242-256. [ YI Fengping, MA Ning, ZHU Jiancai, et al. Identifica-
tion of characteristic aroma compounds in soy sauce aroma type
xi baijiu using gas chromatography-olfactometry, odor activity val-
ue and feller's additive mod[J]. Food Science, 2022, 43(2): 242—
256. ]
[34] ZRSEHBAF. ACEHARFLIL S [M]. AL A5 iR
#t, 2015. [ VANHERIMER L. Compilations of flavour threshold
values in water and other media[M]. Beijing: China Science and
Technology Press, 2015. ]
[35] £2A4), 3. ZRBMAMEB L FERRN HBF LD R
Yoo A7 [J]. & s A+ 52,2019, 40(22): 270-276. [ MAO Jianli, LI
Yan. Comparative analysis of aroma components of black chokeber-
ry wine and cabernet sauvignon wine[J]. Food Science, 2019,
40(22):270-276. |
[36] WANG J, CHEN H, WU Y, et al. Uncover the flavor code of
strong-aroma baijiu: Research progress on the revelation of aroma
compounds in strong-aroma baijiu by means of modern separation
technology and molecular sensory evaluation[J]. Journal of Food
Composition and Analysis, 2022, 109: 104499.
[37] BAEH, Lh4L, F#H4#, 5§ HS-SPME-GC-MS #4042 #
38 LALLM RANA Y [T]. F B ERE, 2022, 41(7): 198-203.
[ ZHAO Xinxin, SHAN Chunhui, LI Jingjing, et al. Volatile flavor
compounds analysis in red grape brandy by HS-SPME-GC-MS[J].
China Brewing, 2022, 41(7): 198—-203. ]


https://doi.org/10.1016/j.jfoodeng.2005.05.008
https://doi.org/10.1016/j.fochx.2022.100427
https://doi.org/10.1016/j.fochx.2022.100427
https://doi.org/10.1016/j.fochx.2022.100427
https://doi.org/10.1016/j.jfoodeng.2004.01.032
https://doi.org/10.1016/j.jfca.2022.104499
https://doi.org/10.1016/j.jfca.2022.104499
https://doi.org/10.11882/j.issn.0254-5071.2022.07.035
https://doi.org/10.11882/j.issn.0254-5071.2022.07.035

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 不同烘烤度橡木片制备
	1.2.2 荔枝白兰地酒样制备
	1.2.3 荔枝白兰地感官评定
	1.2.4 电子鼻分析
	1.2.5 荔枝白兰地挥发性成分分析

	1.3 数据处理

	2 结果与分析
	2.1 荔枝白兰地感官评定结果
	2.2 电子鼻分析
	2.3 荔枝白兰地风味物质的主成分分析
	2.4 荔枝白兰地风味物质的线性判别分析（LDA）
	2.5 不同荔枝白兰地挥发性成分的GC-MS分析
	2.6 不同荔枝白兰地挥发性成分的韦恩分析
	2.7 荔枝白兰地的气味活度值分析

	3 结论
	参考文献

