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BRIV RS AT IS RE D 2500 . AR TIER
PR S AT X AR PR 5 ik AT AL
LI 5 L% H 0857 & (blood alcohol concentration,
BAC) 146 T M X ( area under the curve, AUC) M +5
b, ST UK &7 18 BV B [RIAs, >R FHA<AH
s - S KA B ALK I #F (gas chromatography-
flame ionization detector, GC-FID ) X [ 78 3= B KUK A
AT AT RS I RS 7 3E BE AR RS FEE K
W B3 TR R AE DG o BF 5 45 R AT Ry (S R s B
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1.1 #R5iRF

50% vol [IZRVE I , SC 502 A) 1 ;12 B
Bttt , o B B2 s B PR (Rl | R
A BN w1550 AT XU 43 238 TR A Bs
B, B R IR TAL AR e B S0 28 0 T 5 22 4
PRIEGAFFE L, O EGbRiE i (T 050 (3-H i
N (=99.0%)  IECEE(=99.5%) . 1FE & IR
(299.0%) . N R & T (= 99.0%) ., & % B
(299.5% ) L PRIEJ R (=99.5% ) . 2-4. 5 T R
(=99.0% ), |22 s kA= AP B A BR A W] 5

TR (=99. 0% ) , B 254 A4k 550 A BR
Nl T S W SE ) B AR S RS SRS ), HXJJ
(42% vol) \YHDL(42% vol) .JSQL(42% vol) ,
1.2 NsE5EE

GC 2010 pro AVAR I {XAC & FID Al 4% . &
A DB-WAX (30 m x 0. 250 mm x 0. 25 pm) , %
H ] KY -8200 AU H vt 740 0 =T A A 1 4
(F5 6 GA 307 brife) , IRINTT BHiz B A BRA A
A2-20 AU 4l K AL, A B8 2 B 48 A B 2 #
DMA35 BU%FET AR PR A W]
1.3 ZWH*E
1.3.1 ERAwHF

BEHIL 45 2 YR B R 18 ~25 XTI
93 A AR AR I () PR A B R IR IR 50%
vol FH15 200 mL J5 JCEE IR B, SEEe T, R
TR S G N 25 DL R BEAE TR B AR, A
CREREA) .
1.3.2 ERFMIBHNE F ik

POl e, R EERE SRS
(2016) Y RIAE , LA B PP RS B A = <25 o/d, T
Y 50% vol AT M 63.3 mL, ZAWF5T M i J 2 fat
R AR BE R, RO 2 5E R 50% vol FAIF 50 mL,

BAEALTR, B B8 BB (e T, e
JaBRUOKINA B Rt A TR ZE 3, 12 s,
H K H] 50% vol 178 50 mL, 9K J5 ] 100 mL 7%4%
TR A, 43 AR JS 30 .60 .90 min, SR
K AN S 7 A AR £ o B VA B O
AR I B B e v R, ARG 5 A
K FERF IR FERLERT A R T 2.5 s, LIS il 38 < A4
S R Y=g g7 5 L R R 1 D A = 1 T M 6 1
FRUERRATE J7 15 6 i B AT 35 I, D B 5 Ui
(23 £5)°C , HIXHEE 50% +30% .
1.3.3 EREFLBEMNZF QR EEX KA

MRTERREAN(ZE HL, —% =FKE
B BB (30 s 9 1 RPETKA 50 mL;1 min P 3
AR 50 mL, %5 1 2 WREEK 15 mL, %% 3 ¥ 20 mL,
R IEI B 20 35 min N4 5 WA 50 mL, AR
10 mL,{klﬁjlﬁ 1 min) %ﬂ’iﬁ\@lﬂ[ﬁ(%ﬁﬁ 10 min X
FH &R S 10 min B ) ST LI H 2B A
HWeRE R RZ )
1.3.4 AQBERGHTEE MRV G E L

2 1. 3.3 LR RN E ik A A TE 43 )
R FIRR TR AR B R i B R & FDE S, D 30,
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60,90 120 min B I3 O BE BT d Wk B2, DARSEIE] ¢ 2Ry
BEAAR , L T SRR R R BE p A AARTR , 2l il 2k
FEHA M 2T E AR, T OIS A IS BT AR
(1),
PR 5 735 BE AR 4L =
AUC s s =~ AUC e
100% + *jézmci;&ﬁﬂm*ﬁ - X 100%

o

(1)
(1) W AUC g s N IR GE TG HE B
M2 T8 AR 5 AUC ey, KO B DAL S B T4
12
1.3.5 ApE Bl ke & 5 HkiE
PEHE 10 (LG SR AR B 5 2 e 9 J
I3 S BE TR BE | S el S5 R Y E ARk
1.3.6 RRAFEGEKGEEEIEHON E
B 12 B 9 58— R L 3] 50. 0% vol , K
PeARIE 052  FEDE A A5 A0 ) 00 e HL R s 34
REL
1.3.7 QB ¥ EZ Rk o N E g ik
SKH GC-FID Z3H7 I i = XU L, oA 4%
Skl ks, LUBUEE | LR IE
IR 2- CHE T RIS TR L5 HT, HX 10 mL 74
FEIIATRAS PR 100 WL, EREHRE T

S S S F, R IR EE 30 °C, PR 4 B )
3min; LA 2 C/min F+ & 60 C, & £F 4 min; DU
6 °C/min F} % 210 °C , {5 4% 20 min, #0504l A
AT 0.8 mL/ming FEAEE 1 pl; JEAE O R B
230 C ;3 Lo iR i b 300 1,

1.3.8 GBEREBHEEEHS 2R AR X
T 7 ik

K SPSS 26 B4, St (IR A8 BE R RS
XU B 43 TR] 64T Pearson XUAZ - AH S 404, 1
SE RE A PR &7 38 B2 10 32 2 KR B 43, I 4 57 [l
AR, SR FH T 37 A S 1 [ 29 O 6 T 0 )y
R HER T
1.4 HiEE

BlE L BE + bRl 22 K78, R SPSS 26
R EAT AR 2 T 22 Fn B E R0 T, P <0.05 h 2
S SR Origin 2021 28, Jf31H AUC,

2 FHRE5HMH
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G SR I E Tk, e B SEAS [ A R s 4
G T 3 JRE ARG i) o X ALY P 2 Tt ok 9 )
SN ZER LA 1,
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e = Z230s 1k a AT
= a0l b == BTSN = 50r a a =31 min 37K = 601 & [ B3]}
2 a BE 2 a £5 min 5¢K =2 INEA
é 7_:[_ . N B g ol é7+§ 55 min 5K OE 50l b NNESS
(=} 30+ (=} (=} a
N N 30 a E‘D 40
ah a0 - &
£ c b <l b £ 30} b
&) ‘% &) 20+ &)
; a é a o, é 20 c % b
T 10t ¢ b T z T b
°‘ /i i W
0 30 60 90 0 30 60 90 0 60 90
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B RE s BAC I 7 B A5 IR
Fig. 1  Effects of dietary patterns on BAC measurement methods
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P e S B e, e BAC BB & TR
AR —% = KRBT ERM, NHBRRER
225 REUN M E R, 5 BB ) St MR AE T,
TRIREH SR & I,

M1 (b) 0T LA H AN RVRIE 3 B A 30 min Al
90 min X BAC TG 52 (P >0.05) , i K 5 A A
RIS R T ) B ) A A O, AR A B S
7F 30 ~90 min A fE B 58 AWt AL . A
R B HUBR S min, LY BAC s2mARBH R, %
FEE R AR R 32, RO 3 3 58— [ 5E 0 1 min
WA 3 IR 7=,
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M1 (e) 7T LLFE i, A [6) AR 18] B& 75 30,
60 min XIBAC A WM (P <0.05) , AH RIS [E] £
BAC M KRB/ MR A HI 8 [ A 5 R0 . 28I
10 min KA, A6 T25 JE K, BRI L BER R, BAC
BT o ANTRVERI () By X 0 22 85 SR A 5 0], AT I R
i) B >R FH A (R AR A 7 =

2.2 BAC MEFRENEE HIIES

FeACE I 7 7 v BEALIE SR 10 24 358 X
6] RE AT 52 36 | AN [B B ] 4500 BAC W 1,
F 1 A AN E) RS EEFTE 30 .60 .90 min B BAC A
X o O 22 7 Y0 40 5 2.9.3.0,2.3, /N T
5% , ULEAPLAL)S I 07 Ik BEIA B S IR 2K

#1
Tab. 1

BAC 5 77 1 i B S PR B E 4G

Results of method repeatability validation

YA 30 min

YA 60 min

YRI5 90 min

BRHEHS p(BAC)/ Piibdpa p(BAC)/ Piibdyand p(BAC)/ PIEbap o
(mg-100 mL~!) 12/ % (mg-100 mL~") W2/ % (mg-100 mL~") 22/ %

1 43.0+1.0 2.4 29.3 1.1 4.7 13.6 1.4 3.2
2 67.7+1.3 3.5 37.1 1.1 3.1 21.3 2.1 2.9
3 49.4+1.9 3.8 20.4 +0.9 4.3 17.8 £1. 1 3.3
4 37.4+2.6 3.1 18.6 1.8 2.9 10.4 £0.9 1.8
5 44,7 1.7 4.0 12.9 0.5 3.4 18.2+1.2 2.1
6 56.7+2.3 2.0 31.8+1.6 2.8 20.3+2.4 2.4
7 27.4+1.4 3.1 13.6 0.9 1.7 8.4+0.7 1.5
8 23.0+1.0 1.3 10.3 1.4 2.0 6.6+1.6 1.2
9 71.5+3.1 4.6 45.1 2.7 3.8 28.3+3.6 3.9
10 24.9+1.0 1.0 14.2+1.7 1.2 5.6+1.2 1.0

2.3 BHBEREFEEIFMERNIEIELR 100 ERS e T
A [ 25 3 e DA 51 D0 5 378 U R T i) 52

LB BAC S5 RILE 2, Rl 2 AT ZEREA SRR, T8 Rk L

BT, FHH 2 40 £ PR R 75 $ ol Eosagagn

9, 7E 30 min i BAC 55, %% 78. 4 mg/100 mL, B RS

78.6 mg/100 mL, i & B # 4 £ 30 min B} BAC f =l )

1%, A 32. 8 mg/100 mL 36. 1 mg/100 mL, & JE#H 1 g 0l S SN

£ 120 min [ BAC AKS 1, H ML T £ 5078 o3k 3 32 " i

BB A R . e nT UL O ] R A 0 30 60 9% 120

LG 2P e R LA R 25 9 5 S A i

B2 ARREGEH NG BAC

A RS T CBEE BR R S R M 5 eh R AR
RER -2, Il W R ARSI A WA BAC
GEITES FORMr B PO K5 ST B, i T2 R 28
SN, S BURORI R 22

DT BRAS R 25 S R 1 R 22, R4 10 (7 5
A RS O & 38 PPN AR R 23 551 I 5 ] — [
AR HT (A Y I ) O ERR GFE BEFR AL, 45 R L
3, &3 AT, o 6 A 5 B 2 G Y T 3 B
FEERITC B E 25 (P >0.05) . &7 38E B 1R AU Al
SRR LU TSRS X B B ROH bR T A A 22 5
SRR EA R AR R 2 S S
KNG B RSB0, G I05E 25 RA IR AT AE—
SE MITRZE  Ho 4 37 35 B 2 DN 2R o) A 7 35 22

Fig.2 BAC of different volunteers after drinking

S (P <0.05) {5 10 437 35 B 200 2 19 B AR 47 38
JEFER S5 H(H (89.3 0. 8) [AIFF LW ETEEF (P>
0.05),
2.4 FAEBREABREHFEEBHNNESER
W 12 Fhf 8 0 R AR A sl 2 B 1
KRG —JRBLE] 50. 0% vol , 435 € HAR G 6738 JE 1R
BOEERILE 4, B 4 T, SRR R RS 4140
L, B2 T A AU RS 7 3 B 8 4000 W 1k 2
(P>0.05)40, 734 11 B B 0 0K 5 &7 48 B2 18 5k
A WFMEZES (P <0.05) o HAVIRE &F i R EOR
T 100 A KRFR AR AR AR XA
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Fig.3 Comfort index after drinking Baijiu of same Baijiu by

different volunteers
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Fig.4 Comfort index after drinking Baijiu of

different flavor Baijiu

2.5 AEAEEEBHRIFERNKEDTFINER

K GC-FID X B A 32 28 XU Bl 43 54 7 2 12
AT AR IR 2,

LR 370 b AR 2067 FhCRE 46> R
FIER W FERE T 225, SRR A7
TEX A, B2 AT, 12 Fh 280 00 B R | LR

Ko HA 2 (W2 A28 Sk e 2 ) e it 22 1 4
K, e A AU P B R R A 4 217. 29 me/L, B
TR Hy 550. 78 mg/L; T 7 AU 1 90 4 B2 5 ik
2913.76 mg/L, T & 7 B FIK 7 B (i 29 4
600 mg/ L; FEATHY PG RESE B A 2 597. 77 mg/ L, 1M
BEAE I HAT 429,76 me/L, B B AEEESRAL S
Y om RO WA RS S R B, 7
1000 mg/L LA I, & 1 B IR Y Jhy K A AU RN 55 A A2 1
W9, 7E 100 mg/L ey, WF9ERM, &7 1. O mg/L LA
A T U B3, X A ) TR A A R P
PERIPY S TR ARG 678 AT AR 22 57 ST AR
FRBRIAT 22 5045 ) I T ORI R | =
A5 UM B 5338 3 52 ) £ A, 3 BUR S &7 3 B A AR
SO0 TR, FATE A8 R R KU L, AR R
Fis2 s, LA S TSR R 2RAE A 145 A &
(22 5, 23 TR P A TR S BTG B
2.6 ABREHEEEHS EERKMKSHEXME
NER
K Pearson A5 2 B0 I TR 5 738 FE 48 5L
55 B KU B 43 22 [B) R G M AT ST, 45 SR L
F3 M3 AIA, FUBRE &7 IS R A A Y
CWE LA WIR TR . LR LT IR LR
P S O A AR OC (P <0.01) , 557l T
MR O BE R TR TR IENEE IEG S R ER D
EAK(P<0.05) s b 288 2461 LR LT 5
PR W | 5 0GB 5 AR AT A R e B0 B B A O
(M REr1=0.8), Hp 5 50 BEAH R BN
—0. 849 , i HH S BT P R J5 6738 46 4k £ i i
i fe A, LU T HH G R EGE B - 0. 808 ; L4,
HIR LB S . TR R K LR L Tg P IE
P IE GBS | £ TR 5 1R 5 6738 B2 48 B0 B 67 A 5%
(0. 5<AXFREIr <0.8), WFFEMH, EEHEm
TESG I e T R £ TR oAV o 7 D 1 37 19 B S & 3
JEET e T TR P A S A A TR R 5 R RS
I A S e R R T T R R T
i L ORI TR LR 5 M K A 7 g RS AR
B S AR S RS RS Y
G AN, 2R 3 IR, B KOG AF IS R FR S 3-H
TSN BEAN B-4K £ I B A IR TEAH O (0. 3< ¢
ZHrl <0.5) fHAHXEARE (P >0.05), B-&K
SR AT RN G A 78 i vp o b v, A B
T, 3-F B A P R I R st LA e o % 1 )
TR, SR T T — 28 F ) U 4
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Tab.3  Correlation between comfort index after drinking Baijiu and main flavor components

R o TR SUM KLm TS
WA B LR SRm PR R SRR R P m
! 7 4 A A LT o EEE R
Pearson fHE %0 -0.808 -0.803 -0.650 -0.757 -0.800 -0.613 -0.804 -0.578 -0.776 -0.648 -0.849 -0.668 0.439 0.435 -0.641
Sig. (W) 0.001 0.002 0.022 0.004 0.002 0.034 0.002 0.049 0.003 0.023 0 0.018 0.154 0.158 0.025
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Fig.5 Correlation between logarithmic of highly significant

components and comfort index after drinking Baijiu
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Fig.6 Measured and predicted value of comfort
index after drinking Baijiu
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Comfort Evaluation After Drinking Baijiu and Its Correlation

Analysis with Main Flavor Components

FANG Songping'*,

LIU Feixiang',

XING Shuang'*,

QIAN Yu'

(1. Department of Biology and Food Engineering , Bozhou College, Bozhou 236800, China;
2. Bozhou Key Laboratory of Health-Preserving Blended Alcoholic Beverage, Bozhou College, Bozhou 236800, China)

Abstract: In order to explore comfort difference after drinking different flavor Baijiu, blood alcohol

concentration (BAC) was measured by breath alcohol detector, and determination method was optimized.

The area under the BAC curve after drinking was used to construct an evaluation model to determine

comfort index after drinking different flavor Baijiu, and the correlation between comfort index and main

flavor components was studied by Pearson coefficient. The results showed that different dietary patterns

and drinking intervals had significant impacts on BAC (P < 0.05), while drinking speed had no
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significant impact on BAC (P > 0.05). The relative standard deviation of BAC measured using the
optimized method was less than 5% . There was no significant difference between after drinking comfort
index of the same Baijiu measured by different volunteers and the mean value of 89.3 0.8 (P >0.05),
indicating that the evaluation model had good reproducibility. The comfort index after drinking 11 kinds
of Baijiu among the 12 flavor Baijiu determined by evaluation model were significantly different from that
of super grade alcohol group (P < 0.05). The correlation analysis showed that comfort index after
drinking Baijiu was significantly negatively correlated with content of acetaldehyde, acetal, ethyl formate,
ethyl acetate, ethyl isovalerate, and isoamyl alcohol (P <0.01), and negatively correlated with the
content of isovaleraldehyde, ethyl butyrate, n-propanol, n-amyl alcohol, and acetic acid (P <0.05).
Among them, isoamyl alcohol had the greatest negative effect on comfort index after drinking Baijiu. The
logarithm of the total amount of flavor components negatively correlated with comfort index after drinking
was used for polynomial fitting, and the regression equation y = —5.453 + 66. 605x — 7. 137 (R* =
0.849, P <0.01) was obtained. There was no significant difference between comfort index predicted by
the regression equation and the measured value (P >0.05). The research offered certain reference value

for evaluation of comfort of solid Baijiu after drinking.

Keywords: Baijiu; comfort after drinking; flavor components; correlation analysis; evaluation method
(DTS .2 T)

(E#% 57 )
process was investigated. After natural clarification of the grape wine, the first distillation was performed,
discarding the first 3% of distillate, and followed by the second distillation. In both distillations, the
content of fruity esters, higher alcohols, and fatty acids in the distillate were monitored using GC —FID to
study the distillation kinetics characteristics during distillation. Sensory quantitative analysis was
conducted to assess the aroma characteristics of the distillation head, heart, and tail. The results
indicated that most fruity esters rapidly accumulated during the initial stages of distillation in two
distillation runs, reached stability thereafter and ceased accumulation in the middle stages of distillation.
Higher alcohols were distilled from the beginning to the end of distillation runs, while fatty acids were
primarily distilled in the middle to later stages. Analysis reveals that during the 40% to 60% stage of the
second distillation, the main fermentation aroma compounds were distilled, showing a relatively balanced
distribution. Sensory analysis revealed a pronounced spiciness in the head, harmonious fruity and
alcoholic notes in the heart, and a distinct cooked aroma in the tail. Overall, the optimal distillation
process for Hutai-8 grape brandy involved discarding the first 3% of distillate from the first distillation and
conducting the second distillation with the remaining distillate. The initial 2% to 5% of the second
distillate could be considered as head, the final 20% as tail, and the intermediary portion as heart.
These findings provided technical guidance for the distillation process of grape brandy, particularly in

selecting fractions during distillation.

Keywords: brandy; distilled spirits; fruity esters; fermentative aroma compounds; dynamic model
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