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DA) , X7 2 I A0 4 R 1k 5 R AL S W AT E
FIGE d 44T , 0 18 Y ARPAIE 22 S J 03, A T el i 7
sty 87 1 A 31 R ) R 5 i R £, DTG 2 3
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FIBRE i .20 >3 75 R BE 35 f il ) 3 it
)R ERAS . Hd 5 (GZ) 8 4N (MT \MTWZ
ZJZSW ZJJPID XJ.GT .GW . WM), "5 (GX) 1 4>
(DQ) , 1 (HN)3 4~ ( WLSJ . WLSJ15 \WLSJ30) ,
5U(BJ)4 1~ (HDI \HD2 \HD3 \HD4) , Kt (TJ) 1 4~
(LTC) , 1% (SD) 1 4~ (GBY) , Ay T (HL]) 2 4
(BDC.LB) , ¥ Rl R DQ A 51% vol
LTC 1 LB 545 4 52% vol, BDC 95 Ky 50%
vol Z4h, HALTE RE AT RS BE 4 53% vol ,

2,4,5- = HI ok weme 2 4-— HELUEmE 2 6-
THIEMEE 2-2 FEnkiE 4, 5- T B SEmEME 2-2, k-
6-FI LN 2,3,5-= H JLnk e 5-2 Fk-2-F -k
WE 2- L 2, 3- 2 L KL 2-2 L3 5-
FHJLIERE 2,3,5,6-DUHI JENE e 2,3-— 2 FE-5-H 3
MEwE 2-5 T 36-3-F LR e v, V-2 F 3 Tk
W 2-2.35-3,5,6-—H FEmt e 4-F HL-5-2 4 Fk e
M 2-FH AR L3-S T LML IR 4 ,5- B2 T e
Mk 2- 2, RN RE | 1-2, FE Nt -2 - F | V- St ngs -
2-HE 2- L LML 2- £ P JE-3 - JE L I 2- £ 18k
FEEWR 2-2 Tk 3E-3- 2 FE kRS- F Ik ngs g bk 2-nik
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He , el b Rhr TR AR,
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GC x GC-NCD 1%, 3% [ J3 ] 24 w] ( B £ 7890B #Y
ARG, 5 Agilent 23] ; 225 NCD BIE Lk
SRS | UmE 1A ELE SE  SEE T AR])

GGC-C 41l <} 4R P 2%, ALt = R & R B
AR WTFE B ; N-EVAPTM & WX, % [ Organo-
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AKX, 36 EFEBR K /RBHE A F
1.3 SEWHE
1.3.1 #EMARMASHGER

£ Song 2 {1 LLE J7 45, BUR [ 7 39
%% 25 mL BFAFRRERE PR 4l K R B 2R 109% vol
JA 35 ¢ EALBI =M, LA 100 pL 25 mg/L 11 3-
SIS AR, AR 50 mL & H BEE I 7S
SR I, B 3 R, B I A DL, A TCK B R
BAIFIA - 20 CvkAf AT R BR K, U8 i
796 R YA ZE R 2 1 mL I FH AR R R 2=
0.5 mL, BRE1 wL 8, FHTF GC x GC-NCD 43
Bro REFMEAEEATAEH3 IR,
1.3.2 GC xGC-NCD %4

GC x GC %5 —4EAE ) DB-WAX (30 m x
0.25 mm x 0.25 pm), % 4+~ DB-5 (2 mx
0.25 mm x0. 1 wm) ,2 H3 €0 3% A DL 567 o0 3% 1%,
— YRR FHR AR T AW AR IR EE 50 °C L f—FF 2 min,
PA 3 °C/min F+Z 150 °C, LA 5 °C/min T+ 230 °C , {4
FF 10 min; RS R Y & T — 40 IR AR
5°C, VHHI AR B B T — A IRAS 15 ¢, H A
5, RAFIE] 1 s, R IRAFTE] 1.5 s, BRAHAKR, 4l
i 99.999% , i 1 mL/min, #FFE LR E 250 C |, &
71207 kPa, RN 1 wL, AN

NCD F U Z$IRE R 250 °C B2 IR 2 900 °C

AR B E ) 5 mL/min AT 10 mL/min,
BRSO 0. 03 MPa, RAEH R B E 4 100 Hz,
1.4 EXHSELEYHNEEEERZ
1.4.1 EHESH

KA LECO Chroma TOF Pegasus 4D B A% 49) A
AEFE GC x GC-NCD #5448 ; B J5 % AR HE S o5 b5
HEAT R, A B W PR A5 R SR A o 1) — 2 O B B
[ £10 s, “HELEBAATE] 0. 1 s,
1.4.2 ZEoM

KHAMR &R Bhrfb & it T e, e
T LA & S AT 23 Bl B AR & bR o i
PR (B A 100 WL JTE VR 25 mg/L 1) 3- 2k
KN | FRFRAY R 539% B 2 B e B it 101
RT3 B0 T R 8 Aok B B b M VL, LS
RAARMERW 1.0 pL #£17 GC x GC-NCD 4347, H
S5 13,2 MR, DASSARIE S5 AR (R vk B
FLAB A RE AR BR (), 25 B TR i 5 P A 4 1) 068 1T AR L
TE AR (y) , FEATLAEENE 53T, AR A AR ifE
it E PR bR e 2, AR X 4-H 5E-5-2
TS FEEIR AN 2- 5 T FE-3- 1 LML R A T
1.5 HELE

FITAT S B s B M 3 WK, DL + bR
fRZE 2R ; i i GraphPad Prism 9.0 X4k 47 B A
# ANOVA 73871 ; 55 BB H hiplot 5E B (https; // hip-
lot. com. cn) ; OPLS-DA i SIMCA 14. 1 525,
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e XA
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Tab.1 Qualitative results of volatile nitroge-containing compounds in 20 soy sauce flavor-type Baijiu

Ligywg FE e e s

e o oA Logpp/min_ {opp/s RIS (Ui

1 2,4,5-= H Fenlmg 20662-844 835 2.04 S IR R B

2 i 290-37-9 860 1. 68 S 5 g 5 A A

3 WL e 28847-1 950 1. 66 S T BLS ke

4 2-F ek e 109-08-0 995 1.83 S IR WL e D

5 2, 4- I SLmEmg 108-99-6 1040 2.01 S —

6 2,6- " JLnk g 108-50-9 1150 2.02 S T

7 2-ZFENmE 13925-00-3 1165 2.01 S WX R WA E"

8 4 ,5- " FBLIGEM 3581-91-7 1270 1.98 S RIRE HE

9 2-Z.Hk-6-H S 13925-03-6 1300 2.19 S IR g FiEe

10 2,3,5-= H ZEnk 14667-55-1 1340 2.16 S Ko AEH: A

11 5-2, 32 -F He-nk i 104-90-5 1380 2.18 S —

12 2-F A LA 60-23-1 1400 1.83 S —

13 2,3-T L FkNE g 15707-24-1 1470 2.38 S IR FooR bR

14 2-2.3E3 5- T I 13925-07-0 1490 2.36 S R I

15 2,3,5,6-VU I FLi g 1124-114 1525 2.30 S eI e+ k!

16 2,3-T L F 5P 18138-04-0 1565 2.61 S WIHET: K6 e

17 2-5 T 3k3-F LR 13925-06-9 1590 2.43 S 1+ 5 e

18 FIE 124-12-9 1590 2.23 S —

19 N,N-Z T mE 760-79-2 1620 1.98 S —

20 2-2.33,5,6- = 3z 17398-16-2 1625 2.51 S —

21 A-FRBL 52,075 F g e 1759280 1 640 1.99 S IR A R BRe

22 2-H A B -3- 5 T Ak 24683009 1640 2.63 S TG

23 4,5- " H2- 5 T R E ek 65894-83-9 1790 2. 60 S —

24 2-Z ek iE 1122-62-9 1805 1.92 S PRI B

25 1-Z,FE ML 2 - H g 2167-14-8 1830 1.93 S 5 TR

26 N-FP RN s 2 - 1192-58-1 1855 1.81 S —

27 2- Tk HE M 22047252 1870 1.82 S IR bk 4 HRRe

28 2-Z L3 -H L e 3974141-8 1 870 1.97 S 1S iy I

29 2- L Tk HE g 24295032 1915 1. 80 S & R IR LA

30 2-ZkE-3-2. kg 32974-92-8 1970 2.13 S SRR KA R

31 FAHP R TR 51-79-6 1980 1.59 S —

32 N- B S 0k % Ao 872-50-3 2005 1.79 S —

33 2- TN Tk e 43039-98-1 2110 1.84 S —

34 2- Tk -2 - e 29926-41-8 2175 1.77 S —

35 2-JiH 109-84-2 2275 1.53 S —

36 25 W NE 109-12-76 2380 1. 60 S —

37 3,5- Skt 67-51-6 2395 1.60 S —

38 Z N 57716 2410 1.51 S —

39 I E M 95-16-9 2515 1.82 S A e

40 2-Z BRI 1072-83-9 2 540 1.57 S ks

41 5- F JHens R B 13708-12-8 2 560 1.85 S —

42 2- Mg g 1003-29-8 2620 1.52 S —

43 5-H 32 - FH Rttt 1192-79-6 2730 1.55 S —

44 4-FF5-(2-L A 35 ) HEmE 656-53-1 2785 1.75 S IR LA A R F

45 AT 105-60-2 2865 1.61 S —

46 2-FHA TR 551939 2885 1. 66 S —

47 3-FEFENLIE 1008-884 2920 1.81 S —

48 2-H BRI IR LT 87-25-2 2960 1.72 S —

49 3-FRFLn e 109-00-2 3095 1.49 S —

S %ﬁéfﬂﬁ?‘{ﬁﬁlﬁﬂ‘ﬁﬂi,a HERERIRAH www. perflavory. com,b AR AR H 72‘%1@([ 11],c FAEA IR R Q%%iﬁk[ 12],d H
AAHIRR HZH SR 13] e W URGIIER A ZH 3R 3 ], — R RAWEIA TR,
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Tab.2 Volatile nitroge-containing compounds identified in 20 soy sauce flavor-type Baijiu
5 &=t/ MT MTWZ ZJJPID ZJZSW WM GW XJ GT WLSJ WLSJ15 WLS]30 DQ GBY LTC BDC LB HD1 HD2 HD3 HD4
1 2,4,5-=H kg + 4 + o+ o+ o+ 4+ + + + ND o+ o+ o+ 4 + + +
2 I + + + + o+ o+ 4 + + + + o+ + + o+ + + + +
3 wEM + o+ + o+ o+ o+ o+ + + ND + + + ND 4+ + + +
4 2-HIIEwE + 4 + I T + + + 4+ + + o+ o+ + + +
52, 4-Z M REnEn ND ND ND  + + NDNDND ND 4+ ND ND ND ND ND ND ND ND ND
6 2,6-—H AL ND o+ + + o+ o+ o+ o+ + + ND + ND ND ND ND ND ND ND
7 2-ZHME + o+ + o+ o+ o+ o+ o+ + + + 4+ + + o+ o+ + ND +
8 4,5-TIIEmE + 4+ + ND NDND NDND ND ND ND ND ND ND ND ND ND ND ND ND
9 2-Z6-HHME ND o+ + + + + ND + ND + + + + N+ o+ o+ + + +
10 2,3,5-= M3 + + ND ND ND + + + + + + E + ND + ND + + ND
11 5-2362-Hk-ntne ND + ND + NDND + + ND ND ND ND ND + + ND o+ + + +
12 2-FIE + ND ND + + ND + + o+ + + + + ND ND + ND ND ND ND
13 2,3-Z 25 nE ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND + ND ND
14 2-2.3:3,5- P ILi s + 4 + o+ o+ o+ o+ o+ + + + ND 4 + o+ 4 ND + +
15 2,3,5,6-PUHIHEm % + o+ + o+ o+ o+ o+ 4 + + + o+ + + o+ 4 + + +
16 2,3-7.23k-5- 3L ws + o+ + e + + + + ND ND + @+ + + +
17 2-5T33-H3EnE sk ND o+ ND ND ND ND + ND ND ND ND ND ND ND ND ND ND ND ND ND
18 FhE ND o+ + + ND + + + + ND ND + ND ND ND ND ND ND ND +
19 NN-"HETHER ND ND ND ND ND ND ND ND ND ND ND + ND ND ND ND ND ND ND +
20 2-2.3:3,5,6-=HIALMHE + 4 + T T + + + 4+ + + o+ o+ + + +
21 4-HIES- LR kmEm: ND ND ND ND ND NDNDND ND ND ND ND ND ND ND ND ND  + + ND
22 2-HUEHE3- TR ND ND ND + NDNDNDND ND ND ND ND ND ND ND ND + + + ND
23 4 5-HED-FTHVEMN  ND ND ND + ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
24 2-CEMLNE + ND + o+ o+ o+ o+ o+ + + + ND 4 + o+ 4 + + +
25 1-ZHEmrg 2RI + 4 + o+ o+ o+ o+ o+ + + + 4+ + + o+ o+ + + +
26 N-FURENEE-2-H g + 4 + T + + ND + ND ND ND 4+ + + +
27 2-ZBAkkn + ND ND ND ND ND ND ND ND ND ND ND ND ND + ND ND ND ND ND
28 2-ZBAE-3-HALk R + 4 + ND + + + + o+ + + + o+ + ND ND o+ + + +
29 2-Z PR FEmEM: + + + + ND + + + 4 + + ND  + + R + + + +
30 2-CREHE3-2 LM + o+ + N T + + + 4+ + + o+ o+ + + +
31 BEFROHE + o+ + o+ o+ o+ o+ o+ + + + 4+ + o+ o+ + + +
32 N-FHUEEIE f + o+ + o+ o+ o+ o+ 4+ + + o+ o+ o+ o+ + + +
33 2-INEMERE ND ND + ND ND + ND ND ND ND ND + ND ND ND ND ND ND ND ND
34 2-CThHE-2-MEMED + ND ND + ND ND ND ND ND ND ND ND  + ND ND ND ND + + +
35 2-fiHkCEE + + ND ND NDND + ND + ND ND + + ND + ND ND ND ND ND
36 2-FILMEIE ND ND ND ND + ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
37 3,5- kg ND ND ND ND ND + ND ND ND ND ND ND ND ND ND ND ND ND ND ND
38 WM + + + + + o+ o+ o+ + + + + o+ + + ND + + + +
39 FIfmEmE + 4 + + ND + + + o+ + + + 4+ + o+ o+ + + +
40 2-ZFRFEME + 4 + o+ o+ o+ o+ o+ + + + 4+ + + o+ o+ + + +
41 5-HUEIEIR I ND ND ND ND NDND + ND ND + + ND + ND ND ND ND ND ND ND
42 2-MEng HIEE + o+ + + ND + + + 4 + + + + ND ND + o+ + ND +
43 5-HIEED-HIBREEMLIG + 4 + + + + + ND o+ + + ND  + + + ND 4+ + + +
44 4WES(-CHECHE)EE + + ND + ND + + ND ND ND ND ND + ND + ND 4+ + + +
45 B ND o+ + ND + + NDND ND + + ND ND ND ND ND ND ND ND ND
46 2-FHALW ND o+ ND ND NDND + + ND ND ND ND  + ND + ND ND ND + ND
47 3FRFEME + 4 + ND + + + ND + + + + 4+ + + o+ o+ + + +
48 2-FHANM I + + ND ND NDNDNDND ND ND ND ND ND + + ND + ND ND ND
49 3-FIENIE ND ND 4 + + NDNDND ND ND ND ND ND ND ND ND ND ND ND ND

+ RREEH LAY, ND FRAE LAY,
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2.1.2 RRFEARGEPHELELSRNESYD
o Ak K g

SN R L TP R R Rk ER (db R
He AR ) BT AR a3 O B e 46 .32 .26 .30 ,40
LSRG, W 1 k2, AN TA
fEEWA 22 F, ALFE 10 Fholbws (2-H JEnkig 2-2
Fe6-H Hnk iR 2,3- 4 F-5-H 3k 2-43-3,
S5-Ik R 2-2 33 )5 6-= I FEML I 2-2 %
MEgE | PO H MR 2-2 W3- BRI R ki 2,
3,5-=HIFEMEmE) 2 FhmEmg (2,4 ,5-= H BEokmg
FIFEmE ) 4 FRuEIE (1-2 kg 2-F R 2-2
FEON 2Nt HT S | NV-H L ML e i ) 2 el
(2-BENEIE 3- AN IE ) A 4 Fp (= C Bt
— g R IR O WE 2-WF I OB 2-H I L) .
FAh 2 g, 2-5 T R3-SRk, 3,5-
LA | 3-SR BLALIE | 4 5- F KL -5 T JEwEms
W, 4,5 H R TE Bt M 7 bl T A TR
2,3- KRR A-H FE-5 - 200 SEER S AE b R
7 AL O R R Y 2- 2 T SR R T N R
S AN WS N ORTLE = e s s IR S 1 e ¢ o N i s i
TR F G YRR F T, #E
Wt il e A B I AR E SRR R R A
AN,

M

i i
W

]
B AN s A 8 i P A vk
R GRS A
Fig. 1 Venn diagram of volatile nitroge-containing
compounds in soy sauce flavor-type Baijiu

from different origins

2.2 EBRHABEFELZESEUSYNEESN
N T FAEA [F) 6 A B 0 Z A A v RS

Y22 5 I i B EAA A 25 FhE RS A
A YA A, A R R 3 K 2,
3 A 2 A ORI F RS Y i 2 AR
2257 MR 2 1) o e vk 3 e e v T L Ath 2 MR A o
SRR, W 2 I I 2 ) [ e VA B I, 136
TSRS FE Y, ik Al & x5 1
FIE R P i A B X, [RIA, kg
PG 0T R B AE N [RIIB AE Z IRI AR AE 25 5 )
w, GW AR RIS S BT i MR B A s, O 7. 02 mg/L,
WY S MT (6. 00 mg/L) \MTWZ (5.73 mg/L) , ili
BDC B Rk A, U 1,39 mg/L, MEEZSILE
Py R i e v 3 B S A R AR A RN 5
PUAE R R = A EmRA B A R R 0. 08 mg/ L
(WM) %] 1. 83 mg/L (HD2) , Atk I & B Jo 8 Kk J3E A
0. 04 mg/L(BDC) %] 0. 36 mg/L(MTWZ) , e
M 0. 08 mg/L(HDI) %] 0. 53 mg/L(HD2) ,

HIE 2 (a) AT, £ & J AL B W) B Wk
AT, S5 PHRT PP 7= b AP A v B v R v, i)
K[ (6.25 +1.12) mg/LIAI[ (5.51 +1.73) mg/L];
FLUR R B ST VE I RE (3. 74 mg/L) NI R T RR
[(3.54 £0.63 )mg/L] , {H2HIAN ] b ; BB e VT Hh
FRTP R I v B A IR, 9 (2.45 £0.75 ) mg/L, [
FEHE 2(b) AT, EMEE A A P & & 7 1, HL
TR BE SR S & AL B S B R R AR
FAURY LA , 5 MR AR AL R S M [ (5. 36 =
0.96) mg/L] Ferm , HAR S A2 b= [ (4. 12 +
1.20 ) mg/L] BPGRE , W R TS AR AY BT VR [ (3,05 =
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Fig.2 Content and types of nitroge-compounds in soy sauce flavor-type Baijiu from different origins
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FEEIR IS [T itk B R P S PR, 4~ FH -5 - 2 s Rk g e
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o b HL SR B e . B 2.(d) R, IR RE R G
Wy IR VR AR AN (] 7 T A v 22 S R BH I Y LR
0.16 ~0.27 mg/L, HiE 2(e) a5, MEIERAL G
Jo R B AN [) 7 b 2 S Y Ak 5 ) 7 e ) b g 2
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b P MR 2 5T R v B R 22, A [(0.20 £0.06) mg/
L, IR b 110 ni i 28 5 v B A5 1K, A [(0. 06
+0.03) mg/L],

THAN, B2 () IR Tk bl v R VR R A
)5 FhkRib &9, i BMRIR R R 2,3,5,6-P0
FEnewE 2,3,5- = ALk 2-2, 53, 5- Sk
e 2-£ Jk-6- M b 2-F KRt g | x5 i ARG BiF
FEEERAM WK EERE,2,3,5,6-DUF 3%

Mk 2,3,5- = H HLnk B 2-2,36-3,5- 1 SLnk ik
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127.98) e/ L] TEAE Y SIS FR R VL™ M A v
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2,3,5- = FH I R 1) o e R A s P K TH 7 B M
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FE(477.59 pg/L) el R VL Hu i A B H AR
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S-S it R AR BN 7 1) T RE O B U R N
(189. 88 +84.85) e/ L, WiRG ) VAL ER ™ Hb i 174
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TEREF R A (25.15 +14.19) pg/L, 2-F BLnt ik
1 2- 2,356~ FF LR 1) o o vk 38 2 AR ARAIR, o i Mk
1630 ~ 120 g/ L, {HAERIPTT 7= H AR FP R I HERAER
2.3 BEFIABEPELZERERUEUNESE
HEE ST

FAIGEME (odor activity value, OAV) JEF8
FE MG P o Tk B S A A A A U
Z W, FoRIZAAE YT F AR DTk A, AR 4 A
()5 4, 25 6 B SOk B 8 i Ik R 1k A 9
MELE B, TS T 8 R b A W Y OAV, WL

2-2,3-3,5- I SEME R, (EAF 3R Y2, U
MR A Ay 3 A 2 P I b e IR R AR A
Yy {82 8 G, A 80. 10 me/LM 3 3 X LA
e E], [FERE, 2-F Lk B R IR AN
(s, A 121, 93 mg/LMY i ARl AT R e
512 B R LLRPBE TR B — B OGS 1 5 B kB
Pt 2-Z LR (I 21, 81 mg/L) FANLIER (1
{60 30 mg/L) I B {E 45, OAV {HY) < 1, 2,6-
T SRR R AR B BUCR 46% 1 KT Y
BI{E A 790. 79 we/L , 78 T T AR b 1 o7 B iR B
ARIRB A, o v B A I R (123.91 7. 18)

4L11-12.16]

3 Fh, 2-

K4 I PRSI S Y TR B

o M2 4 0[50, 0AV > 1 ARG

LHE-6-HIEEMEWE (2,3, 5-= HT ZE AL W& Al

we/L. {H2,6-—
FAAKXN

L5, 1) 0 7 G PR 20 Wi 2 2R

Tab.4  Analysis results of quality concentration range, odor thresholds, and OAV of pyrazine compounds in

soy sauce flavor-type Baijiu

P 2R NG 1R 0015 2 JRR A 19 ) A A

. p/(pg-L™") WAL ) i/ OAV
5 &Y - — B - —
S e il Mgy ddeEs (eeeL70) BN WIRg Ve BApIr b
473.52 ~ 893.60 ~ 362.32 ~ 143.90 ~
2 Mk 443.08 30 000* <1 <1 <1 <1 <1
1408.56 1320.28 608.68 1870.91
40.99 ~  47.36 ~ 23.54~ 23.95 ~
4 2-F3knbE 87.46 121927.01" <1 <1 <1 <1 <1
112.05  78.80 36.66  149.25
2,6-" 13k 44.31 ~  42.00 ~ 0~
6 ND ND 790. 79" <1 <1 <1 <1 <1
Mg 123.91 52.48 108.77
- 9.39~ 16.38 ~ 10.42 ~  10.68 ~
7 2-Z Ik 80.91 21 814. 58" <1 <1 <1 <1 <1
63.26 41.95 16.68  170.03
A A 0~ 0~ 5.69 ~ 0~ 0~ 0~ 0.14~ 0~
9 2-Z.K:-6-F R 110.78 40> 2.77
189.78  136.64 68.73  320.41 4.74  3.42 .72 8.01
B 0~  256.26~ 0~ 0~ 0~ 0.35~ 0~
10 2,3,5-=H HEnkk 447.59 729. 86" <1 <1
1349.72  739.70 313.44  1116.91 1.85  1.01 1.53
) 46.47 ~  62.37 ~ 15.11 ~ 0~ 6.20 ~ 8.32~ 201~ 0~
14 2-2.%3,5- " HI L 154. 30 7.5¢ 20.57
289.26  242.98 35.18  408.81 38.57 32.40 4.70  28.32
) 1330.43 ~ 982.54 ~ 468.71 ~ 462.28 ~
15 DYH AL 80 073. 16" <1 <1 <1 <1 <1
3471.87 1333.47 778.14  1889.19

CEDF T 1, a FREWIEKER I E, % A www. thresholdcompilation. com ;b FRIE G PITE 46 % vol T E 7K W H B

B, B R F [ 11,16] 5¢

Xt 2-255-6-F BN FEIRFUT BN 46% 1Y
K, & BRI o U A R, BE AR
40 pg/L, MR ZE BTN (0 ~ 4. 74) A1 6355 77 H
(0 ~8.01) BYTEFET OAV W8 =5 T~ HoAth 7= b A 05 F
WIRE ) VE L BRIR VLI EE OAV 43518 0 ~3.42

s FORAEZE AN E R SE B, 225 SOk A [12]

2.77.0. 14 ~1.72, %4, 2-2.3-6-H Fnk s ol H T
PRI R 36 T A A = R v R A 2,3, 5-
= SENE R TR B 46% 1Y L BEAK S WO &
IR SRR AN R S, BME R 729. 86 pe/L, SEH | i
7 PGB M W RE R OAV 2 JE 0 ~ 1,85,
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IR TR 1 0 A 0 RN R R P i A R
AEZ DL, HA RS SR 2-2 583,
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Fig.3  Orthogonal partial least squares discriminant analysis model of volatile nitroge-containing compounds in

soy sauce flavor-type Baijiu from different origins in China
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Fig.4  VIP value distribution of volatile nitroge-containing compounds in soy sauce flavor-type Baijiu

from different origins in China
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Difference Analysis of Volatile Nitroge-Containing Compounds in Soy
Sauce Flavor-Type Baijiu from Different Regions in China

WU Liling, PEI Ronghong, LI Xing, LI Qing, LI Lianghao, ZHENG Fuping” ,
SUN Jinyuan,  SUN Baoguo
( Beijing Laboratory of Food Quality and Safety/Key Laboratory of Brewing Molecular Engineering of
China Light Industry/School of Food and Health, Beijing Technology and Business University ,
Beijing 100048 , China)

Abstract; Nitroge-containing compounds account for a low content in soy sauce flavor-type Baijiu, but
some compounds have lower thresholds contribute significantly to the flavor of the Baijiu. In this study,
20 soy sauce flavor-type Baijiu, with origins including Guizhou, Guangxi, Hu’nan, Beijing, Tianjin,
Shandong, and Heilongjiang, were qualitatively and quantitatively analyzed for volatile nitroge-containing
compounds by liquid-liquid extraction combined with a comprehensive two-dimensional gas
chromatography-nitroge chemiluminescence detector ( GC x GC-NCD). A total of 49 volatile nitroge-
containing compounds were identified, including 16 pyrazines, 12 thiazoles, 4 pyridines, 6 pyrroles, 2
amines, and 9 other compounds. The kinds of volatile nitroge-containing compounds did not significantly
vary among soy sauce flavor-type Baijiu from different origins. Quantitative analysis of volatile nitroge-
containing compounds with reported aroma showed that the content of pyrazines were found to be the
highest among the volatile nitroge-containing compounds. The pyrazine content in Guizhou samples was
the highest ( (5.36 £0.96)mg/L) , followed by samples from northern central regions ( (4. 12 +1.20)
mg/L). The content of pyrazine in Hunan samples ( (3. 05 £0. 64 )mg/L) was not significantly different
from that in Guangxi, while the lowest content was from Heilongjiang ( (1.68 £0.42 )mg/L). Based on the
quantitative results, orthogonal partial least squares discriminant analysis was established, which could
successfully distinguished soy sauce-flavor Baijiu of different origins. Eleven nitroge-containing
compounds, including benzothiazole, pyrazine, 2,3,5,6-tetramethylpyrazine, 2,6-dimethylpyrazine and
etc. , were screened out as the different components to distinguish the soy sauce flavor-type Baijiu from
different regions. This research provided theoretical support for the origin discrimination and traceability

of soy sauce flavor-type Baijiu in China.

Keywords: soy sauce flavor-type Baijiu; volatile nitroge-containing compounds; region; orthogonal
partial least squares discriminant analysis; comprehensive two-dimensional gas

chromatography-nitroge chemiluminescence detector technology
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