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Abstract: To find potential brewing ingredients for Luzhou strong-aroma Baijiu, two Baijiu samples were fermented using
Glutinous sorghum (GS) and its mixture with Triticum aestivum L. ZN168 (MGZ) in the ratio of 2:8 (w:w), and their
flavor substances and harzard components were tested using headspace solid-phase microextraction coupled with gas chroma-
tography-mass spectrometry (HS-SPME-GC-MS). The results showed that the proteins, polyphenols and anthocyanins
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contents in GS and MGZ were measured to show no significant difference (P>0.05), while the pectins contents of MGZ

were down by 9.7% compared with GS. And compared with GS Baijiu, the total ester contents and the total acid contents of

MGZ Baijiu were slumped by 7.9% and rising by 8.3% respectively, but both of them satisfied the national standards of

superior Baijiu products in China. Meanwhile, being characteristic of high ethyl hexanoate contents, GS Baijiu and MGZ

Baijiu both showed typical flavors of strong-aroma Baijiu. In two Baijiu samples, totally 102 volatile components were

detected, identified and quantified, and 26 substances were found to contribute to the formation of flavor differences

between the two Baijiu samples, using orthogonal partial least-squares discrimination analysis (OPLS-DA) and odor
activity values (OAV) analysis. Compared with GS Baijiu, MGZ Baijiu had higher OAVs of middle- and long-chain fatty
acid esters, fatty acids and alcohols, and its methanol and ethyl carbamate contents were fell by 20.6% and 39.9%

separately, showing good safety with fill-bodied flavor, rich and mellow taste. These findings suggested that ZN168 could

be a potential fermentation material for strong-aroma Chinese Baijiu.

Key words: Triticum aestivum L. ZN168; brewing ingredients; strong-aroma Baijiu; gas chromatography-mass

spectrometry (GC-MS); flavor; orthogonal partial least-squares discrimination analysis (OPLA-DA); ethyl carbamate (EC)
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SPME F-#4 . 50/30 um DVB/CAR/PDMS #£ Bt 3k
2% [E Supelco 4 7] ; Agilent VF-WAX-MS {8, 1% 4%
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Fig.1 Process flow of Luzhou strong-aroma Baijiu
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10 min, 8000 r/min Z5.0> 10 min B &, BRANFEHK
T3 V5 VR0 RV B BN P VRRE D' SV 1 h, 765 nm T U E
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124 HEBSENE SR S imest " m
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PRIFE R, 25 Th 3022 W S0 (0 N 5 46 ) B b v 2%
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Wy, BR . BERFRAR B . B 50 mL WA FZE K
I, SEKIB2E TS 103 °C THEAE4E 2 h, T4
FRPIECE 30 min [EFRE, A FRERHE, BI85
IS & . B 50 mL AR, IIA 2 fiE i BRI 7855,
0.1 mol/L SR ALANPRIHETN E W E IR R id 5%
THABIAREL, RIaT 3 e & i . 4RE2 A 50 mL &
FEACENBR T B G, WK RN 30 mine BEIG
JH 0.1 moVl/L i P& A METR R ¥ Wi 8 22 T4 (N 4y
TH R iE SR TE FEAARFL . HZ 50 mL JCHERAY 40%
RS, ¥ iR E A i, ARG R T FE A
R R & & . 56 B ALRTEE & 2 Bl nl 15 31 iR
Fi
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PRI, TR EF . 60 °C A7 10 min fi i
9 Al A FE Bk TR 25 % [ 50 min, 76 250 °C N fi##r
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1.2.92 GC %M AiEH N Agilent VF-WAX-MS
(30 mx0.25 mmx0.25 pm) BIEFE, 2L He, 7
B 1 mL/min, A3, JERE IR 250 °C. THERF
S 50 °C %3 3 min, L 3 °C/min THEZE 70 °C, &
¥F 2 min, LA 3 °C/min FHEZE 170 C, L 8 °C/min F}
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1.2.93 MS &4  EL &EFIRIEE 230 C; &
HEIE 70 eV; PUBRAFIRE 150 °C; 82 HIREE 280 C;
SRR, BRI RIS 30~500 m/zM,
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LR MR- L B AR, 2254 2 g JO/KARBRANAY
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P A1 D -2k FH 2 £ 1 (2 1 048 1 FR o A FRbR i h £k
SEIE IR 2R &
1.3 HIELIE

REASFE SIS Yl 57 B =K. SR SPSS
26.0 PHF7 i3 22 72507, P<0.05 #iA R B Gl
2255 8 A Origin 9.0 XF i Ha 47 4 B B B 5 i 1
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T E M 2.32 F1 2.77 mg/g, SPSS S4B WoR, ¥
BERNENGZZ G e 2 A R _ LIRSS R
FH257(P>0.05) . WIFNER Y SIE B i A-AEp i 2
PEZEF (P<0.01), HEHHE-KG =32 A AR SRR
R TR E 5, S 24.99 mg/g. JEURF SR 2
TEPR I o A PR AZ SRR A o3 = A FE e, AT
FA TP B9 K 28 4k 3t aR R i O, AT MG 35k PR SR A 22
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2.2 EXREIEIR

TSR | R 2 - 1 SRS T A B AR B e A ]
RELERUNFE 2 . =3 WIS B 65.15%vol,
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225 (P>0.05) o =0 Sy 1Y B TR FILEL IR B 5253 B R
4.20 F1 1.21 g/L, 5khA2 - 580y 3.87 1 1.31 g/L.
MRS GB/T 10781.1-2021 { (AT T i BisRk 45 1 #8457
AR PP ) AT 0, 1 SRR ISR 22 - v SRV TR A A
A E I T A TR 5 Y [ AR, TS . B s B
HELORES . SR O L T ILGGE BRI E bR, 5
15 SR AH L, B0ORG 27 -5 BT BRI L SR B
(P<0.05). Hrh, BEEY SRR T~ 25 2575 74U i 45
AE XA, ANAE SR T o, S ATTRE = A Sk AR Y
AU RIS o I BE T BT AR, HE P AR 5
SRR R EORE RS 168 IUINASTE—E R %
R PP B XU, (H 23[R TP A = o B IR IE 45
ZEEsHE]

23 EBAMUEMERSES ST

2.3.1 FEERMARGIFISTHT O XU IIE sz
WERMEAL G PR IS R S i e U7 R T 2
HS-SPME-GC-MS 2474 1% 2 B i E an (5] 2a F1
& 2b s, FELR 8 RAr . il LEXS T3S NIST
W52, 4545 B8 iFTa] . ST FT RSIAE 47 9 i 4 52
(SI>800. RSI>800) ., FEMIFPEFEH 2 RS . IR
A WEIS L EESS BRSSO A ISANWE IS oA,
102 FhE K MRSy, Hor s B AG: H 97 R R M
Ji, AL AR TR IS 61 Bl . PR s 7 B BEE 10 Fh L S
8 B, EWZE 5 Fh. 5SS Fh. wEIE 1 P BBkEE -
B KTt 95 FhHERVEY T, ALAEERZS 64 B, RS
7 RP. EEDE 8 Fh L S 7 Rh . WS S Rh. JFEFS 3 Fb
W 1 AP, A 2¢ s . FEFPIS L, PRI AR 45
KA A RARL, HEEZY mRpsis 21 H A
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232 EMAEYE RSN PIRNEAE TP SRR
PERLST I S A I 45 AN e 3~3 7 IRt g
SR E SR CRZEE N, &8
1.52 1 1.43 g/L(P<0.01), WA I DU s 9 =L

R PIRERE SR 2 0 AR BT R

Table 1 Content of polyphenols, proteins, anthocyanins and pectin of the two brewing ingredients
TR ZWh o (mg/gTHE) EA S E(mg/g TE) WHEGE(mg/gTHE) R (mg/g TH)
e 1.10+£0.07 65.04+7.17 2.3240.12 27.66+0.51
RG2S S A TR 0.89+0.14 58.62+12.85 2.77+0.32 24.99+0.28"

TR SRR A, 22 50 2 (P<0.01) .

e A T S R 7 = AN ol B

Table 2 Results of physicochemical analysis of two Baijiu samples

R YRS EE (Y%ovol) [&T & 5t (g/L) SR (g/L) MRS (g/L) PR R & 5 (mmol/L)
5 (P2 40~68 <0.40 >0.40 >2.00 >35.00
15 S 65.15£0.21 0.0010:£0.0004 1.2120.03 4.20+0.02 66.60+0.43
SR - By 63.10+£0.14" 0.0012+0.0005 1.31+0.01° 3.87+0.02" 66.11+1.24

T TFR e A A, 255 3 (P<0.05); " Fn i R LU AR, 25 il i # (P<0.01) .
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111.00 mg/L, 7E 5565 22 -5 3l h 9 & 38 2 71.65.,
111.13. 108.66 mg/L(P<0.01), WM, & H i BrAT 4%
RAEBRIAA WIFIAE BT A2 - Sy b B B s &
B, ANCRR . IR . IRAESORE 22 - e B v i 5 1 5
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BB PRI AR 0 P R A S ) 25 57 R T UK
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E 45 ¥ Jot A2 5t 55 2Lk X - (variable importance in
projection, VIP)Fll T 5645 S g 22 b &9y, Il
AR BIETT OAV DU 4522 S5 A& W%k il
FTES XU B ) STk N o

2.3.3.1 OPLS-DA #£#1 >R OPLS-DA J5 473l
XV P AT ERISYI . IRIS)JE  EEE)

Jo5 . S SR H A IS B A T T, BT A T T

e FEER ST Y OPLS-DA #EAY UK 3 fiffzn . OPLS-
DA A5 Y BH G 5 32 W (GDJY) Rl SRR 22 - ST

(ZGD) 4y pWiZE, HoZY ¥ B RrmIl a6

0, R®X>0.8, R*Y>0.9, Q*>>0.9, f A AEMGTELT s Tk

43 1 MRS 2 ZFNKTF 80%, A %4 X 43 ST A1l
e 7 =R U ML S

2.3.32 MR FELWYIE OPLS-DA FHERIJLAY -,
It VIP W PR RE o 22 R M A A S W 45
RN 8 AR (VIP>1), He%esE it 71 Fh22 SVEIE A
EY . Y OAV (B A T /IGas sk 3 =
2 7 iR, SR OAV>1 LS 30 Fh, £k
22 e SR rh A 31 Fp, BIAMETAE T OAV>10 LG
YA 15, OAV (B R A UK STHR BBk
2.3.3.3 BEEY ERZEYITEMER B I AER . UK

(B, 3 A EHESEHERIE B A BTk, 455
2¢ 3 Fnge 8 mI A, HoAa 19 Fhxt (i KR IE % B 5T
Mk (OAV>1) ¥ 22 R PERE 2L & ¥ (VIP>1 H P<
0.05), 43l & TR L HR. IR LR . IR OBE. TR
kg CERNER . BERR AR . CUR TS . IR 2R .
CAR SIS . TRRANE . CRRC TS . KRR NS . 2%
PR Z.WR. T—MR MR LR TG AR TR . 28
IR TR . A 5ERR L HE . B-tER L ls . Horb, fIRg%
BEWTERHRBERE T He 75 V7 Ay 3= B XUMRAFAER)
CLR L TRAE i ST ISR 22 -1 BT v OAV 435l 2
27713.06 F1 26046.00, 37 & T H AR 0T, 555w 1Y
PV A LR 2. 156 S e L RS IR o AR AR 2, RIS,
CR LRSS IR TR . TIRZME . T MRS IR IRk
T AR 2 IR A SE R P, J7 = A = 5l
H OAV 435128 5100.96. 1412.61 Fll 4.46, $KFE 2 -
SRR TRy 2653.58, 1355.20 1 2.33, 7] UL
BEWY R E SIS BT T A IR AR TR S, AT,
IHERAMREN GRS OAV TA7E i i R B 25, 25
1o S A AR AU S ot o = Bk A E B
2 i D0 AT = AR Y, B PSS R, AR TN TR
R R SERR 2R . F R IR . AFARIR LR AN 2
TR L BREE R 2B RAR TR OAV TESEREAZ -
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Fig.3 OPLS-DA score plots for two Baijiu samples

T a: BB OPLS-DA Hi &5 B (R?X=0.883, R*Y=1.000, Q°=0.998); b: 525 OPLS-DA #} 15 & (R*X=0.868, R*Y=1.000, Q>=0.997);

c: fR2% OPLS-DA H{ i Bl (R°X=0.984, R°Y=0.985, Q*=0.958); d: [52% OPLS-DA H{ & &l (R°X=0.958, R°Y=0.999, Q*=0.997); e: [&

2% OPLS-DA # A5 & ( R*X=0.988, R*Y=0.999, Q*=0.997) ; f: il . 75 & IS ik 2& OPLS-DA # 5 I ( R*X=0.848, R*Y=1.000,
Q>=0.996) .
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Table 3 Results of esters in two Baijiu samples by GC-MS

75 AREAEST] (min) Y THEATE e/t HIfia . oAV R R0
TR SR SATA - R (ng/LH)t= 1 TR SR ST - R
1 2.718 LROTE  11283.09+213.09 12423.34+293.79" 32600 0.35+0.01 0.38+0.01" SN 1S
2 4546 TERZTE  115834.214331.11  111126.69+200.217 82 1412.61+4.04  1355.20+2.44™ W G
3 7.360 RRRCBE  137725.98+396.41  71646.79+£502.90 27 5100.96+14.68 2653.58+18.63" RA
4 10.022 THRTHEE  7085.05£664.27 2770.94+2400.09° - - - -
5 10.301 CRRAEE  1524218.22+386.12  1432529.88+1172.98™ 55 27713.06£7.02 26046.00£21.33" W {6 G
6 11.894 THRSFINEE  4081.37+480.08 2135.69+114.12" 915 4.46+0.52 2.3340.12" R H
7 12.182 ZRCEE  17410.38+416.52 17872.20+101.58 5560 3.130.07 3.2120.02 R HH
8 12.336 WIRERICEE  4647.16£354.34 ND™ - - - -
9 12.799 SRR R ND 106.37+92.12 - - - -
10 14.221 PR T TR 313.47+41.56 2798.63+190.20™ - - - -
11 14.305 CRNME  38535.13+240.66  22750.96+187.16™ 12800 3.01+0.02 1.78+0.01° W
12 14.583 FLER LT ND 36315.50+£31450.91 12800 - 0.28+0.25 BN TN
13 14.972 BRERCME  111003.06+305.72  108656.58+723.82" 13200 8.41+0.02 8.23+0.05™ R
14 16.072 CiRFTHEE  2225.97+132.09 2413.92+148.27 5250 0.42+0.03 0.46+0.03 R
15 16.441 TRERSTIRTR  1319.56+69.23 1189.55+180.03 - - - -




102 - B Tk B 20234 2 H
HR3
ER ] Bt (pg/L) B 0AV o
75 (min) L7y o v (u%/L) — J— UG R 519
iy S = =g Sl [15-19] ISR S = SIS

16 18.772 CR TR 87306.40£62.76 89486.13£364.17" 678 128.7740.09  131.99+0.54™ W

17 18.919 TR C Fg 7268.91£49.53  1008.43+86.82” 8620 0.84+0.01 0.12+0.01" R AR
18 19.808 IR 131242.31+188.12167250.23£266.29° 13 10095 56.-14.4712865.40£20.48" B

19 20915 LR 5 IR 18391.68+£119.50 26283.69+163.89™ 1400 13.14+0.09  18.77+0.12" Tk

20 23.135 C RIS 11041.10£125.30 17101.58+48.74™ - - - -

21 23.517 g%ﬁ%ﬁ%lﬁ 8862.43+45.78  13929.61+95.79™ - - - -

22 24.175 TR TR 4811.96£73.65 8949.58+40.65" 3150 1.53+0.02 2.84+0.01 R FH
23 24.537 LR 5 e 1174.68+48.49  1423.54+55.06™ - - - _

24 25.161 PR 5 e 576.49+19.06  840.00+727.84 - - - -

25 25.949 3-TR LT ND 389.92+338.56 - - -

26 27307 CRRC g 51588.06+207.61 153789.54£53847° o090  2730:0.11  81.37£0.28" R
27 27.448 SRR TR 1527.67431.53  4684.79+54.03" - - -

28 27.578 TR ND 778.23+15.75™ - - - -

29 28.242 RHER R 3838.69+21.69 2747.44+35.65" 1430 2.68+0.02 1.92+0.02" BT HHIR
30 28.417 ZEMR LT 14213.76£348.41 63107.39£63.97" 1120 12.69+0.31  56.35£0.06" ikES

31 28.786 BEHARR — TR 902.50£28.89  1217.57£35.31™ 353000 0.00+0.00 0.00+0.00" A
32 29.225 R IR 979.67+22.72  3515.87+54.99" - - - -

33 31.170 C R TR 8170.78+101.92 19999.77+102.73™ - - - -

34 32.297 MR MR 584.42+506.20  2129.65+49.14" 1000 0.58+0.51 2.130.05™ PN TG N s
35 32.646 KRR 7984.42+139.95  7882.62+26.30 407 19.62+0.34 19.37+0.06 BT | SR
36 33.689 LR TR 997.78+41.52  1898.99+35.00" 909 1.10£0.05 2.09+0.04™ BT

37 34.879 IR C FR 9760.18+44.53 15794.33+103.61" - - - -

38 35.865 CL AR AR 510.174442.10  418.03+33.20 - - - -

39 36.023 JIFERR 2 1R 26416.39£193.71 53174.81£309.31" 500 52.83+0.39  106.35+0.62" Fi N U N i
40 36.221 HKNR g 9802.65+£517.02 15053.41£113.42" 130 75414398  115.80+0.87" BT A
41 36311 Wi-5-F ZIREER TG 5724.55+337.97 20830.94£107.10” - - - -

42 38.987 TR 98.82+86.38 275.86+17.06° 961 0.10+£0.09 0.29+0.02° R

43 39.608 T =M 898.44+39.68  1360.42+25.01" - - - -

44 41.459 St HBR R 3907.47+67.70  3830.22+134.71 - - - -

45 43,015 TR 7 5 R TR 33932.68+172.21 37125.89£117.62" 500 67.8740.34  74.25+0.24™ [N S
46 43.498 TR e TR TR 7495.79+75.38  10597.99+169.60" - - - -

47 44319 H TSI SRR TR 244.16£213.71  560.08+21.05 - - - -

48 45.654 CRAR TR 642.11423.35  685.97+11.72° 94 6.83+0.25 7.3040.12° A

49 46.181 +HIR B 5917.32481.87  6194.01£14.28" - - - -

50 46.231 TR LT 2011.02+124.69  2672.73+62.82° - - - -

51 46.878 TR 274.87431.03  380.97+15.28™ - - - -

52 47.636 FAe R Y i 1258.76+44.73  901.33+88.41" - - - _

53 48481 AR 2 240321.16219.76263475.11£314.04" 39599 ¢ 1220,01 6.76£0.01"  EMEIIST . BAE, VI
54 48.723 TR ImR iR 9848.48+36.48  9132.35+23.59™ - - - _

55 49.762 TINBR IR L g 1110.77£39.84  1098.78+66.38 - - - -

56 50.285 TR R 4470.73+185.98  5512.44+67.02" - - - -

57 50.517 LR LT 489.08+31.09  617.78+60.86 - - - -

58 51.429 10~/ \J i H i 678.93+47.27  796.92+25.55" - - - -

59 51.956 SO e 73308.54+309.33 86749.25+126.36™ - - - -

60  52.170 QW:W&%B’TWEQ* 600.05+520.32  430.00+20.29 - - - -

61 52382 2D%$%§%§EWE 484.19+419.44  643.13+12.52 - - - -

62 52.650 RVAT DS 50068.57+270.36 64768.31£116.24" - - - -

63 53.193 SERRRR T TR 1003.77£19.07  1073.05+46.02 - - - -

64 53.679 RVATH ¥ 17160.21+171.36 17860.46+154.71" - - - -

65 54.149 SORZHERTHR  4556.08+£306.10  4450.53+40.07 - - - -

T *FoR R W (P<0.05), ** 4272 B 9 (P<0.01); NDFE s AR, —Fom RIS Ko s 24— 271,
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Table 4 Results of acids in two Baijiu samples

S RERME (min) MR TR g o OAV T
1o SR sk pm  (ngl)! EHEE SRR -

1 19.208 LR 1182.64+1024.67  3329.38+48.50° 16000 0.01+0.01 0.02:£0.00° [ RS

2 26.626 TR 1901.28+51.41 2121.64+51.80™ 964 1.97+0.05 2.20+0.05™ R RR . ERR

3 30.855 K2 1146.40+36.29 1311.42+34.02 389 2.95+0.09 3.37+0.09™ PR IR, RR

4 34.768 CH2  26788.92+198.10 31073.79+153.57" 2517 10.64£0.08  12.35+£0.06™  TFR. ZYR. BRR. #itFE . £E
5 38.514 FRIR  1558.81+23.42 1975.75+77.49™ 13821 0.11£0.00 0.14£0.01™ AET, BOUL, WAy

6 42.049 FM 3647.15+41.49  5564.88+£104.52" 2701 1.35+0.02 2.06£0.04™ R AE . HER

7 47.968 MR 599.50+64.74 871.20+49.04™ 13736 0.04+0.00 0.060.00 R

5 PR B RIS Y e T 4
Table 5 Results of alcohols in two Baijiu samples
R (pg/L) OAV
F5 PRI E] (min) Y - - [ (pg/L) !> - JRUBRARD >
o BTG SRz - e By [ I 5 A

1 7.641 1- TR ND 21151.46+£196.10™ 2733 - 7.74+0.07" P

2 9.365 SR 25522.63+289.76 29106.63£132.32" 179190 0.14£0.00  0.16+0.00™ HEBR

3 14.067 2- P 205.74+7.63 ND™ 1433 0.14+0.01 = A

4 15.458 [y 58807.96+156.20 60699.79+78.86™ 5370 10.95+0.03 11.30+0.01° LT

5 20.053 B 2980.53+52.86  2460.46£50.14" - - - -

6 21.274 2- T HERE 1002.90+27.70 ND™ - - - -

7 25.586 2-C B BE 1770.15+57.86  1987.44+58.66™ - - - -

8 28.537 i 1276.09+42.81  1260.70+38.07 - - - -

9 33.762 2- IR +-7X B 1164.71441.39  646.44+19.95™ - - -

10 36.613 L 1120.83+59.28  2103.59+66.37" 28922 0.04+£0.00  0.07+0.00"  AfErukiE, shi R
11 45.554 2-[(Z)-9- T /NI EHE]- L BE 226.01£19.72 ND" - - - -

K6 PRI mE . B BRI

ELE S

Table 6 Results of aldehydes and ketones in two Baijiu samples

FeE (i (min) - _ ‘Em(&&‘(ug{L) _ Bﬂﬁ,}lg OAV S [P
AT} sk ompm (DY e sk g
1 17.675 T 5939.49+69.59  2650.91+114.07™ 20 296.97+3.48  132.55+5.70™ a1
2 19.577 s 3780.54+84.26  2994.38+135.06" 44029 0.09+0.00 0.07£0.00"" T, FE, K577
3 22.189 R 2980.52+45.69  3971.20+71.98™ 4203 0.71+0.01 0.94+0.02" ARARE R A
4 24.265 T L 4 2276.79+55.67  1080.45+68.07" - - - -
5 27.944 (Z)-2-J 351 1052.77+49.75 ND™ - - - -
6 33.380 24-ZWIERIPEE  4870.54+74.09  2675.22+73.36" - - - -
7 33.907 (E,2)-2,4-B IR 391.25+11.48 127.5149.78™ - - - -
8 34.081 AR 2273.76+70.59  2604.59+74.84™ - - - -
9 17.410 2-T-fifd 1487.71£73.84  1363.67+51.15 200 7.44+0.37 6.82+0.26 N N
10 38.672 i_’;ggg%%ﬁ 494.16+66.69  488.28+423.93 - - - -
11 41.868 2+ 0 1351.35+67.35  1979.55+68.50" - - - -
12 42.478 B W 491.40+427.08  1221.78+55.92" - - - -
13 45.396 FETR 2986.48+57.46  2659.35+49.64™ - - - -
hnFE I HEHRO, &3 4 fugk 8 A, g 4 ikt RIRFNSE IR UL AR SRR 22 - 3 T B B S 1 OAV

FAP XUARTEZ i BAT TTHR(OAV>1) 19 22 53¢ r@ﬁ*ﬂzA
P)(VIP>1 H P<0.05), 5733l & TR, IR . L.

2o Hrr, Eﬁﬁmmﬁﬁuafﬁraz%ﬂﬁfﬁzr@@
W P AR A 1 2 s 2 — P, P AR A o EM
ok 27 - 1 SR T e v, R BH R
P R LR B A R DTEREE R[], TR

By OAV {HI KT 10 HX

-

B, 4351k 2.20. 3.37 F 2.06, BiEAEEE T-45 5 L o
TP, 5K 22 - = SR [T R B P

2335 ERRYIB BERWIIRZ ROUR

T, S Syl T I R L [
BRI s s Rde 8 T, 2EAT 2 Rl 1R

WRIE B A 5THk (OAV>1) 1Y 25 MRtk &
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Table 7 Results of phenols and terpenes in two Baijiu samples

¥ S B 1] (min) i T ) PAfEL OAV [FTT——
F geki-rnn (gL R SokE -

1 30.674  (22-TZEHEECEL) IR 1753.54+62.76  2767.51£39.59™ - - - -

2 40.496 4-ZEER AR 183.24+159.06 ND 122 1.49+1.30 - TN Bt A6 JHEERR . AR
3 42.361 Xof FH R4Sy 257.58+223.32  386.75+65.64 166 1544134 2324039  EJeR, R EER IR
4 42.897  2-TR-4,6- BT HAKE 877.92£760.30 ND - - - -

5 48.786 24-"HUT AW 77056.27+100.3374415.11+141.00” - - - -

6 31.723 T-RMIKEREEBE  609.42+440.54  382.30+331.17 - - - -

K8 PRI 2SS L&Y (VIP>1)

Table 8 Differential volatiles compounds in two Baijiu samples (VIP>1)

¥ acyy] VIP{H B~ =2 ey VIPfH B~
B 39 MR 2. 1.03886 0.408880

1 TR T 1.09225 0.054188 40 THIR R 1.03520 0.412262
2 FIR TR 1.09215 0.045593 41 BRIR 2T 1.02600 0.411962
3 SERR SR 1.09210 0.023117 42 LR TR 1.02161 0.437073
4 CRRC R 1.09209 0.058451 43 T—m 1.01945 0.465675
5 ZEMR LT 1.09207 0.055604 R

6 DL-2-¥53-4-F 3L iR 2. g 1.09207 0.028622 1 FR 1.09106 0.039286
7 CERI TR 1.09205 0.080212 2 (A7 1.08984 0.071333
8 AH:RR T 1.09202 0.059068 3 PREIR 1.07718 0.242837
9 CR T 1.09201 0.071400 4 SRR 1.05599 0.394948
10 TRl 1.09200 0.077383 5 eI 1.05204 0.392580
11 FRRC IR 1.09199 0.040647 6 T 1.04346 0.409822
12 TR TR 1.09199 0.070528 =S

13 CRRF TR 1.09196 0.052471 1 1- T 1.09213 0.063338
14 RVATHT DS 1.09194 0.037621 2 2- T B 1.09204 0.075594
15 AR5 IR 1.09189 0.028541 3 2- R 1.09173 0.090519
16 -5 -1 4 s Y il 1.09183 0.036312 4 2-[(Z)-9-T /W S Hk - L B 1.08837 0.156533
17 ER T TR 1.09179 0.050505 5 KB 1.08824 0.102466
18 FARR £ g 1.09178 0.065317 6 PRUIE S A 1.08748 0.149545
19 TR B 1.09177 0.051965 7 S 1.08739 0.109524
20 SR 2 Fig 1.09164 0.045154 8 (Y- 1.08684 0.119898
21 R Z g 1.09164 0.106318 9 PR 1.08393 0.236376
22 CLR IR 1.09151 0.064399 10 2-C 2B 1.03375 0.462863
23 B AAR £ g 1.09092 0.132637 [
24 TR e TR TR 1.08978 0.080050 1 2,4- " RIS 1.09150 0.114402
25 A SRR £ g 1.08962 0.081150 2 Tl 1.09136 0.112569
26 LR LT 1.08938 0.084634 3 (Z)-2-J7 %50 1.09121 0.105336
27 PR T T 1.08921 0.143582 4 (E,Z)-2,4-28 I 1.09069 0.072636
28 B2 T i 1.08899 0.090405 5 T 2 Gl 1.08988 0.147093
29 TR 1.08868 0.165923 6 2 g 1.08824 0.094880
30 =M 1.08704 0.103349 7 s 1.06856 0.310689
31 RN T 1.08579 0.115896 8 AR 1.05193 0.408520
32 BRHR — TR 1.08246 0.174784 M2k
33 CRT R 1.07984 0.208819 1 2- 1.07719 0.203047
34 LR 1.07223 0.237365 2 HETR 1.06548 0.354154
35 AR g 1.06340 0.393726 IR
36 TR 1.05879 0.384871 1 2,4-ZRUT BOREY 1.09055 0.134849
37 FLAER S 1.05799 0.389933 2 (22-Z 5 H I - 1.08918 0.076226
38 TR 1.04359 0.426368

(VIP>1 H. P<0.05), 53502 1- T EEf i, He, 15 P VS SRSz =B M WS AR A4 T A . SRR T &
O A e 20 P3P P ARG HE B i s v, R PRI EE T T OAV>10, F7E 4G22 -5 42 rh g
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o b, 1-T BsAES0RE 22 - 3 h i) OAV 1 H
7.74, TE S SRR PR L . IR SRR -
S A IRUAC B IR, BRI [EVE A

2.3.3.6 M. ERZEYT AEXTER. TR . BRI, R .
BRI SARTE IR ZIP, e S A | BREE & i
T EABFEAEA. BnmiA . PhE FUEk . RUEgR 0
FERIPY, AR 0T ik f 25 80P RS . s
A, B AR JEEY 25538 6 FIFk 8 nIAl, {X
A 1R I RUARTE BB STk (OAV>1) i 22 71k
S (VIP>1 H P<0.05), J9 -l 76 =520
TEARZZ - 5 o, TR OAV {H 4TSI 296.97
113255, BT AR FAAEF . tesh, 2-T-
il XS R A P XU (T i AT BT (OAV>1), 2%
TSR IR A . B A, (e XU 25 5 1)
F R BEAAVEA (VIP<1 H P>0.05) . FHXTAUL, 5k
27 - T T A R IR S 55 T SR

2.3.3.7 MYt B2 BTAEIRH S T RE BRI
TE T H AT B 00 B SRR TE, 2% f AT A% A TR
P . P T R 1 SR B S RO, DA o A A A A
(WYY R (B Ry Sunr=r |l B S S 7t b g a7 N S e
2 7 L 8 TTH, ANAS HY 4- 2 BL AT E) Ay A0 X B 5L
R oF P E XUR T BT BTk (OAV>1), (HX
AR 25 S T2 il A VB (VIP<1 H P>0.05) . H:
Hh, X B LS AR T ST SRR A E R TR Y OAV
BB 1.54 1 2.32, 1 4- 2, FE A G AR By FE =
FEP R, H OAV N 1.49, ‘& AT KT I A4
WISEF . INEE . B2, HHEA — @A rE, (28
B R I U AR P BT T s i U
24 RBERSHH

2.4.1 WiEE PRSI AR s, FEAR A A,
FECIIRESZ ] . AP 224 . I da R X H R
A0, GB 2757-2012K & /i B S hn il 28R A
TR HIT YRAE , LIRS0 22 RO Rl T 15 2518
I A R B i < 0.60 g/L. A Al 4a m] 20, = 5890 v
P55l 0.34 /L, S0RREZ2 - 3y vp it 25 1 oy
0.27 g/L, IFFG EIPREIR, HE0R: 22 - = 52y v HF st
T AR (P<0.01), X S HTIR SRR AZ R i 3 52 5 5t
MR AR B BRI G5 ARG

242 ZAREHBRIME AW 2 B8 (Ethyl Carba-
mate, EC)7E 2007 4 tH- 5 T34 20 21 = Proeafie i 5T
FL#4 (International Agency for Research on Cancer,
TIARC) Tk 2A ZE8uE", £E ., RE . wEXH
AREEEIGIAE SR R EC FREAREN 150 pg/L.
H A, FE 3 Arie A AH G EARHERS . w450
BT T AR TR b BEC &, 5 H e 75 70 5631
d EC P& 322.09 ng/kg, EC {EIEE 147.38~
544.74 ng/kg. WhIE R 260 %F 1882 3 11 5 AV
EC & A, 5 SRR HME B (i v EC 3
N 56.70 ng/kg, EC {HIEFE Dy 0~1680 pg/kg.
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Fig.4 Results of harmful components in two Baijiu samples
T a: FEEAN 2R T R T 35 5 b: ARl &5 5 o IESRY)
i 2R 5 ERK R e G R R A B L AR L, 25
B3 (P<0.05), ¥R/ 253 8% (P<0.01).

Kl 4a ATH, M3 EC &N 451.20 ng/ke, 554%
F-ERWh BC F &N 271.10 ng/ke, TEHR AR 4
W EC & &8 T SE WA, 7 5A 22 - R
EC & H i 35K 180.10 pg/kg(P<0.01),

2.4.3 ZREE AR Sl e AR S ARk, T

TP 1R YR, S PP R Y O b S S R 2 A,
A | SRR, TR R ER A R G M,

LIRS0 JFOR A = P e i & i < 2 g/L(LLSRE

RO -3 R L= i i == B S L e R

HIZE 0.05 g/L ZeAv, BRARIE P IXURS, 3 F iR e S
AL N A A FAVECPY . A K] 4b AL =550



- 106 - £ Tl B4

20234 2 A

I A 22 - B v S5 8 I = 4y S R 0.026 AT
0.029 g/L, YA 2 /L, ST BERAG i . 1o, 2%
Py B R AE I T AR SR Y, TR, 2- B
JJElE | 2- T RLE R . 2-FFRA-ONEE . 2-[(Z2)-9-
T\ I ]- SEEEE B A B R (P<0.01),
H AR A e 0w Sk - e 1- Tl S5
st CLPS . 2-C0 BEBS I | 2K £ T A e A I R
(P<0.01),
2.4.4 AP FELLWEISY) T fn oS fE T A At
S, AN PPN DS R TR 5495 JE R Co I LA, 1 n g she
PR A2, F & 4c AT, PR AR ARG T L b
P . SRS 8 FRIEY)IT, IR i B R AR
W22 5 (P<0.01) o TEE S b, T OBRIME . -1
T HEBE L (Z) 20 S L 2,4- HORL O H RN
(E.Z)-2,4-%% Mmoo sy, TS e,
5939.49 pg/L; $AFEZE - R P, R FHEEFN 4-PH 3K
FH o i 0 v, R P S i, S 3971.20 pg/L, 38
A v B R RS B o O SR, HLS R TR A -
TR SR ORI Eh R R 2 A R, S et
MRS E, WL, B, OISR B AN R
M2y SRV RN SR 2 - v S AR i A R
3.78 F 2.99 mg/L, I T T B e A 1Y 117 Hople it 13
i F i 10~76 mg/LP3,
3 #ig

AV SCHIFSE T 50K 168 TR Uk e Ny
PERTPY SRR XS TP XU B B RS 55005 e SR L,
LR AT ST (2 ) WEH F . 28, 1B
A EARRL, JC B 22 R (P>0.05), {H RS R
T 9.7%; KT K mn R B A TFARI 5 s Sl ¥ L
12 £ W At B SR T, HLAT VR g A XL
15 55 vE BV AH b, SRR 27 -5 B B R B i R R
7.9%, SR ErE BT 8.3%, HPAEEENR AT . IEIEY)
S OAV {HEAR, HEENRIDTIRNE . BRASPIITT . M
I OAV {HAEXTES =, 25 AR E i A 2 A e
G AHEFRJZRIE. MRS, DIBRPEAIEE | [BIHHER
TG SRR - = S H . 2 R LRI T e B
W 20.6% 1 39.9%, 87 $9KE 22 14 08 0 AR X R 22
SeherE A R RN . 1 SCIFIE45 5 ) TR IR 25 1
TR PRI TR P R e B AR T R AN S SRR, R
S AT B ST TE SR 22 A A BRI SRR X P e PR 1A
AW AR A B I BRI LR B A P 2]
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