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1.1 #HRSiKFH

B hrdh LR (=98%) . R (=98%) . &
B2 (=98%) . TR (=98%) 3-H I TR (=98%).
BRILLIR(=95%) 2-FF TR (=95%) A H R
(=98%) 3- NI (=95%) 2- 77 ]
(=95%) L-(1)- AR (=98%). SFEHRMR (=
98%) 2-MER (=98%) 2-FH-3-HE TR (=
95%) . KR (=95%) . & SR (=95%) .DL-3-
HKEIFLIR (=95%) FrBER (=98%) . T R (=
95%) . LR TR (=98%) . T 1R LTk (=98%) . .
i .16 (=98%) X2 TR (=98%) FLW2 LTk (=
98%) 2-HETM LR (=98%)., CRRCEE (=
98% ) . ¥ BRI (=98%) R LR (=98%) . T
1% 5 I (=98%) R 5 Il (=98%) |, T R 5+
THR(=98%) ORIk (=98%) \F TR LTk (=
98%) . C. R I I (=98% ) . 1E T % (=98%) . 1IE T
% (=98%) 5+ (=98%) 5+ T B (=98%) .1E
CLE (=98%) 2-BilE (=98%) TN -l (=98%) .
LB (=95%) ROEE(=98%) . 1,3-T (=
98%) &I (=95%) FTE (=98%) HEWE X E T
M (=95%), I R BAERHABRA A &Y
LFE(=96%) , T8 E R 6 i e A7 BR S 7 5 2l
K AN ek i B A BN D
12 UE5EF

120 g HLFRF, MR- R 2408 Righ
FRZSH] 5 VORTEX 2 18X, fE E IKA 2],
1.3 BREMTAR

JECE AT /INEEL Fh A R TR R I KU AL 2
PR 20 £ 08%E A5 (10 95,10 Zo) 4. UL 1
N B 3593 3k B 0 25 A i i 5k T R I | 2 4R
TR ARV B K ER
1.4 BERTERENEE

R GB/T 33406-2016 1 %F B 55 4% 1 i 2
R CE e R RO E IR IIE ST E

oljoNoN - Jolo
0,-]-Jo]-0l00!-olol-

PRTAE

IRBE 2 T, 3 NI B R AE (20+5) °CL 1B AR
e 50%~60%2 [,

i VE A A O A — EZ R TN 14.30 ~
17 :30, Syt i PP N DL BCE 92 95 , PR IE 45 S 10 o
B, B R 1~2 29 BT, HL 5 208 PR 9 ]
Yy B R B E] B 15 min,
1.5 HREE

25 FURE S . RS M AR R 2l kol &
HEAT M RS, LA RV AR A BRI N 2
15%vol ,30%vol ,46%vol , IR ZEFE£1%2Z N ,

FEOERE A S5 O Wk B, O DLZS AR
TC Tl 4 14 & B W R BE B, 4 AR A o 1 XU ) Jo
BT ZIE T, PR PE B RT LB R H
WRARAE , BL v B B0 Ry €, 58 H AR e A REAE R
i A

FEIAE & DAXERE 28 FRE S 19 2 B W oy 2k
R RRTEAR G A UEAT 2 SRR IE N A
Ay FRREEAT 2 A5 FER RS VR A,y LIS HE R T
ﬂ:‘I'JA3,A4,A5,A60

R E T IR 2 1, ek iR 5 A A BCE
VR 00 10 il 53 AT e, D o 5 O TG RS
R A, [ I R TG ] Y AR AR R i A AR
FE SR BB IS I
1.6 HENEFE
1.6.1 =N ERCEE (3-AFC) 21 GB/T 33406-
2016, A PR AE LG S PE N Bt 6 LT PR AR A, A
20 3 AR L 1A RE SR REIUAE A (AL, AR
2 MR RS (B), RSN ICE | ARRRAERE A
FREFFIERE ML A Sb, BRI R HBENL 3 AL 50F
PEAT RS 6 LLREVEAN A b e v B AR 3 w5 1) I
JP (46 B 1) MBI, BB T 3 M HE
i B AL, B i R R AN 1 TR, PR
DL R 2 S R U R AR U, X R A
fift P 5 R AR AE 2R A5 A

REAEFE

1 3-AFCH#mHMETEE
Fig.1 Sample placement diagram of the 3—-AFC method
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1.6.2  THE(TST) 28 GB/T 33406-2016, /i
TR AE LS AP B 10 FRER AL, Hodr 1 AR B
BIRFIERE S A I A 1 B2 FLXT IR B F 4y 8 #F
REFVEU AR AL b 2 MR A FT AR AR 6 MR
AN TRV B2 1 R TN AR &, 8 AR RR DA AR i X5 SR FH Bt
B3 ALECF AT b REIX 8 ARFE S AT RLIUY 5

BEBLEE R —HE, EAS R0 L BRI Al 5 =2
FURE Al A R O 28 UM IR B R S 72 ), R AR AR
fin A T A, 8 AR PEAN A it BT R ] A
BN BN 2 FroR . b i B B P e
FNWT TR IAE i, I X A it 500328 R AR AR E A7

At P

0000000

75 FRE PRAE A RE
B2 TSTEHEMERER
Fig.2 Sample placement diagram of the TST method
1.7 HiELE (B AN 7] o 1T A T ORG B — 4R TP 38%vol~55%
SR VR RS LA TR s B AT IR EE L vol, B R B Z B R 4 R D, AR L O R
B {81155 2 I GB/T 33406-2016, F &ALt SBRRAC R R, MRARSE 17K BE A 15%vol

I {6 1% (BET) #4718, A NBIE T, 4 A H
VT8 1R 1 e KMk BERE O AL 5 R — U B R
A BV EE B U218, an =X (1) B s o 20 19 i B
AN B /N RS N R B LA E
= (2) PR, M TMEM G (CF), kit
R, HE CF 45 R 2 080/, B iE TIRE A5
i 2 By J% B I gk 2

T=\/AxA , (n=1, 2, 3, ) (1)

e TXTy T, o)

A RS B meg/LA L NS
—RRE S BRI  mg/L; T, A N BE , mg/L;
T R (A, mg/L,

2 HBRESMW
21 ERERBENHE
DRI 0 i ) 1 52 e o R M A, 2 JoAN T

30%vol ,46%vol 11 £, B — 7K ¥ 1 FE X KUK 49 Joit
IR BE 1 L (B R, 25 SR AN 2 TR, B £ Bk
Thi, O RR SR 56 5% 15 {8 3% W IR, 46%vol 1]
=A%, R 1.52 mg/L, SHRFEAEEE H 10.60 mg/L
REAS % 2.65 mg/L, ¥ WK B (AN |y 2.65 mg/L,
i 11 5% i 190 {1 I 2 T ok 8 v 2 i T v, Fh 39.86
mg/L Tt 2 91.57 mg/L, 1M B MR FEAE 13 {5 7% 7 FAIK
46%vol B AR, }9 105.18 mg/L, Z5 E43#T , KB 43
5] {8 76 09 5 B N 46%vol | AH R B Ui A 7 —
SESL N, CBERAETE RE S B AT XU AL & 9 1 R
B E, 1 H 46%vol ML T HE 2 AWK B,
2R TR Z 50 Sy B, W SRSk B
PL 46%vol Z, T —7K 75 Tk 35 5 1E 4 Wk i (59 {0
E o AN, ME T 52%vol 1 65%vol B XUBES) 1Y)
A, SR 1M 0 & B0 2 Wk i KT 25T 52%vol
Bk, AR )RR A, G 32 I JE A7 IR 49 Joi ) R i
FRAE, DR HE R T O RS B 1) £ BT TR T

x2 E-—YREARBEFENEZHESKEFLESE
Table 2 Comparison of the detection threshold and taste characteristic threshold of the same compound

under different alcoholicity

o o B85/ (mg/L)
15%vol 30%vol 46%vol
TR B i B BAA 4.02 2.65 1.52
ok 45 42 5 1E 10.60 2.65 2.65
ok 4 AR B A 2.65 2.65 2.65
[ A BAE 39.86 69.39 91.57
BR oA 4 A ] 1A 210.36 210.36 105.18

P EEUE N 5 NN E SR E
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FH 46%0vol T 7K 7 WA S o A 10 W 5 130 )
B 9518
22 REMRITEHEH®EE

L CU R TR AN S TG Ry 9], 4R 58 N [ JER R i
PEJ7 5 (3—AFC 3 1 TST 35 ) %iF KUK ) J52 Wk 3 (59
HA w45 R a3 3 i, kKB 3-AFC Il & 1
O R 2 TG (58 28 RN 1.52 mg/L, FH R 45 fiF 39 {1
M 2.65 mg/L, ¥ WA B (E R 2.65 mg/L, 1fii TST
7 ) C R £ TR 96 5% B H R 1.52 mg/L, Bt BRRRAIE
BI{E - 5.30 mg/L, ¥ BRRHIEEI{E R 5.30 mg/L, 1

5 T 3-AFC, 5 E i 3-ARC Ml % i) o %% 5]
{4 83.73 mg/L, Bt PR FEAE BI(E A 110.49 mg/L,
R4 AE B {E N 83.73 mg/L, TST I 5E 114 56 < 19 {8 A
334.93 mg/L, Hit B A7 AE B {H hy 441.94 mg/L, w7 IR
FRAE A 441.94 mg/L, W 8 5 F 3-AFC I 52 (1)
B, 27 1AM & B0, TST I 52 A9 g (B AR 4 T 3—
AFC ¥ &5, BS54 S PRial g f i ad Rt v RO
PEN YA S B it D 2o A v T O R B
Lk PE 3-AFC 1E R e K E ST ik .

&3 3-AFC x5 TST &l E M 5 R E 5 vk X FEHE
Table 3 Comparison of the detection threshold and taste threshold between 3—-AFC and TST

. FIE/ (mg/L)
A4 Ik e
5t R FMA ok 4 AE Bk A AR
TR T B 3-AFC % 2.65 2.65
TST 5.30 5.30
5t B 3-AFC % 110.49 83.73
TST % 334.93 441.94 441.94

TE: LB 5 NI SE 5 2R 0T 2

2.3 BB XUBR Y R 5 E A E

Ph 46%vol L TE/K W N AT, KM 3-AFC
WE T I 48 b 28 XU AL A P 10 R 5 B A
35 18 MR EW 15 MR A, 11 4B
KUEW 3 DR EGW 1AW ARAEY, 45
RN 4 FioR,

PR 25 o 2 4] FE IR RS A il X 1 19
Wk B EE SR, W IR R R
PEA IR A R A VLR, #HRMEAILRL S
e CRR AT R N ok, 2 Pl v B B SR
[, TR v MR AT ) I R AR | O TR BE Y i
PCBRE R 2 PR 2- A O R LR
FP BB R RO R A PLRR o FLRR Y
SR, TR R T R A R R A 1) G B S
O E SR 2-FRAE R O 2- A3
R IR B CBR% X A R 2EH A
W OCHERR L, SERTR BRI L-(+)-TH
AR KPR 2-FRIE TR F 5 &S
) AR FRAERS 3 1k, 6 P o i Y E
A LR RS BB ST T, 4558 &2 5%
RKAG W Re L BRI | 7 DR RN R 55 2 Fhik o8
FRAE, WEliR 2-HER O] 3-RENR., T

2 SERER KR B SR 2- R -3-H A TR |
L-(+)- AR 3-HHET R O, XY mE
MEFRE R VERR Y BT, Hoh, FLRR 3-FR RN (-
() =05 1 TR 19 TR WA 8] 1] 2 AU T G R R 972 e
1B o 3-8 B PN TR 114 R o 5] {1 e K, T R 0 7 A 1 {1
9 1520.28 mg/L, ¥ IR 5 U 35 2] 1 3 040.56 mg/
L, T 3—FH TR 1) A i 58 (L e R, R o 5% 8] LAY
i 1.31 mg/L, B2 WK {8} 4.93 mg/L, 7 1 [ {5
1.23 mg/L, FEWK BI{E N 2.47 mg/L, F2IE 2R FFY
15 T 522 0 T A N TR R ARRAE 5 %) R A 15 P
KT VLR A, 7 T 1) T R 5 Y (A ], 3
35532 mg/L, £ TR 5 LR R R BRARRAIE | T R
Wk g A 94.13 mg/L, W3 KT MR B
(3 012.27 mg/L) , 15 B 76 W B2 AR, 0 52 LR
WRAFAE , T HR 2 R AT 2— B R S B I R
VA B A BR IR, TR A v IR R IR R 1) AH T
B8 5.39 mg/L; K H R A R BIE A 4.51 me/LL,
I T P R B 9.02 mg/L s 24 R () WK BE 140 {1 34
B, v R MR R B (E 2 302.64 mg/L, 2-F2 %k
TR DL-3-2R BL 7L MR {0 52 I IR AR AR, HL R
5] {2 B4R, 43991 8 19.8 mg/L 1 7.36 mg/L, 73
I 14 1R 2R A & W 1B 5 SCk 8 4l 38 Y 19 i AH
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e, L 46%vol & Ms—7K ¥ W sE i 4k & 9 i iR e
SRRl IR P e 2 R R I E
KB Y0 BIE X 55 T LUKV WA 5 o 7
(18 R i ] {1017

FRALG Y 2 B b R — RS
Y, 02 N RR Y EZ ST BT, LR OBR (O R
Mg, RO, TROB A AR “Puk
P ™, ok P XUBR BLAT 3 TRk, O A L e T
T 4 Bl BT, SE R O L O R ST L PR R 2,
Be PR TR ORI CRR S THR . T 5K
i IR TR CBR O IR 2 R v R 5 T Al ek
S IEAR G T 6 P R Y R 2R
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Determination of Taste Threshold of Flavor Compounds in Baijiu

He Fei'*?, Sun Baoguo'**, Li Hehe'?*, Sun Jinyuan'?*, Huang Mingquan'?“, Gao Yuan'?
('Key Laboratory of Geriatric Nuirition and Health (Beijing Technology and Business University),
Minisiry of Education, Beting 100048
“Chinese National Alcohols Research Institute of Beijing Technology and Business University, Beijing 100048
iSchool of Food Science and Engineering, South China University of Technology, Guangzhou 510641
‘Key Laboratory of Brewing Molecular Engineering of China Light Industry,

Beijing Technology and Business University, Beijing 100048)

Abstract Baijiu is the Chinese national alcohol, and its unique flavor carries a rich culture and history and is an im-
portant part of Chinese culture. The flavor of Baijiu mainly depends on the aroma and taste of the compounds in the
Baijiu. The threshold and content of the compounds directly affect their contribution to the overall flavor of Baijiu.
Threshold is a bridge connecting chemical content and sensory characteristics in flavor chemistry and is a reference index
for studying the importance of key flavor compounds in Baijiu. There is extensive research on the aroma threshold of fla-
vor compounds in Baijiu, while research on taste thresholds is still in its infancy. So it is urgent to carry out systematic
research. In this paper, the volume fraction of 46% ethanol aqueous solution was used as the matrix, and the three-al-
ternative forced—choice (3-AFC) was used to determine the threshold by optimizing the alcohol content of the matrix and
the sensory evaluation method. The taste thresholds of 48 important flavor compounds in Baijiu were determined, includ-
ing the detection threshold and its taste characteristic threshold. The study found that a single compound could exhibit
various taste characteristics, and there were great differences in the taste characteristics of different compounds. Still, the
taste characteristics of the same kind of compounds had certain similarities. Most of the acid compounds could present a
variety of taste characteristics such as sour, bitter, and astringent taste, and some acid compounds had no obvious sour
taste. Ester compounds were mainly sweet and bitter, but the sweetness threshold was not greater than its bitterness
threshold. Alcohol compounds could show bitterness, and some could also show sweetness and astringency. Two aldehydes
and pyrophenols could show a bitter taste. The results provided a more detailed and accurate threshold reference for
studying Baijiu taste, which was of great significance to the sensory evaluation, flavor chemistry research and product
quality improvement of the Baijiu industry.

Keywords Baijiu; taste; taste threshold; sour; bitter; sweet; astringent



