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Abstract

Pyrazines are one of the most important flavors in liquor. To analyze the changes of pyrazines in
Baiyunbian liquor, a technique of indirect solid phase microextraction and GC-MS was established.
The contents of 2-methylpyrazine, 2,5-dimethylpyrazine, 2,3,5-trimethylpyrazine, 2,3,5,6-tetrame-
thylpyrazine in Baiyunbian liquor were detected by external standard method. Indirect solid
phase microextraction: First wine was pretreated, the samples were adjusted to pH1 with H,SO4,
evaporate and concentrate with a rotary evaporator, then adjusted to pH12 with NaOH. Headspace
solid phase microextraction: take 1 ml of concentrate in a headspace bottle and add NaCl until the
concentrate is saturated. The temperature is kept at 45°C for 15 min, and the concentrate was ex-
tracted at the same temperature for 20 min. The results show that the content of pyrazines is
closely related to the year. 12 - 15 years is the turning point of the change in pyrazine content, the
total content of four pyrazines increased with the year.
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HE

MR AR BEFERNSELEY, NEERXREEZNEN. AR EWER =L
B, BT FREAAMER S SAHGRE - R (GC-MS)BRAER, RASMRERE € &4 B
RILES2-FEME. 2,5- FEMEE. 2,3,5-=FEMEE. 2,3,5,6-10 FEMBRKSE. HEEHME
B SERERETALE, RERAH.SO R TpHE N1, FBERARRGERIRSE, WERZE B ANaOH T
pHAE 12, BI04 B A AEEE, BN mIRZE T T, IR ANaCIE 2R 45N .40 CR¥F15 min,
I+ BFEA R BEE T 2820 min. THEHE - FEMTERER: WA EBREEHTEEIR
o BRUFEHEFLH 125~ 15F R H RN S BB T R, TS B & B R0 K mE g .

XK ia
B=GE, me, BEAMER, SHEGE, Rk
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1. 5|

MR ER A EERN S B EY), FORE . BMENK, F20E BN RRRHIE[L]. fE¥%
AR CAS I B IR BB SA S, Herp DA Ry, SR [2]. bR A IAE
ORI RGE[3] AR RGE[4]. PPIRRSE[S]. AL RGE6]. WK R GE[7]55 77 Th AT i A R DO AL,
HAY RN, SO MEs R amf MRS RIITIESEShAE . MRS & P REE H 1 b S 2R
J AR BT, R AR R R

FHP I BRSO B2 mg/L (ppb) 2, T LIOKT 905 Hh FRO L e SR S5 2 AT 20 W RS B 5 23 S g
M EETTER]. EBENE £ I(LLE). BEAHMZEINSPME). #IGF CO, FHL. B T35k
SE[1]. BARASICS A BRI o W BRI R A A S R AR 1A S AR A A DL A 8 i B0 A
DNZE Iy BEATBN A AR NFE B P 2 B ok ARG R A RE R TR, e DI AR EA 5
AR PErER . EIELF, RS AU RN T A2 2 NI [8] . A 7T Hh T2 [ A A% i R
T ARG o R AR B G2 A B AR AR G At B, 2 1 — B XHEAE I AL 2. A
TFI)-$ T AR ol H2 0] A Sl Y i AR B R T SR Th L R SR S AT 0 M, DL AR B R A 5
PAAL o

2. R 5L
2.1. HR5RH

P25 . 2-F 8 (99.99%) . 2,3- - FH L 19:(99.99%) . 2,5- - H L85 (99.99%) . 2,3,5-= FH &t
1%£(99.99%). 2,3,5,6-VU HIFENER(99.99%) . AL SEALBN. BRlK.
FIEFE S : 34F A =i4(150 mL). 12 4F I =1(150 mL). =14 30 4F(150 mL).

22. UB5EE
128 EFEFRAN(RE201D iR EAU MR H R A F]) . SAHEEI(VARIAN 3900 3 E 2 HE18).
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PR X (5975E 3 [E%:HE(E) . 50/30umDVB/CAR on PDMS ZEEUk( Fiff 2 3 sc R A IR A 7). SPME
FRNHERE( L2 B SR TR ).

2.3. EWHE

2.3.1. MtERFRER RV ECH!
5 PR FR 28 7K AR 1 mg/L PP R AR TS WL, SR 5 MK UCRR B ), 400 ug/L~ 300 ug/L. 200
ug/L. 150 ug/L. 100 ug/L %

2.3.2. [ElIEEMBMEERGE

1) FRER AL EE

Y 150 ml VB RE TR A, F 6 mol/L 1) HSO, 5 3 pH E 4 1. F e % 75 KA 60°C K 78 A4 30 min,
W EEIR i C SR 4R AR AR . ] 6 mol/L 1) NaOH 15 4 pH 150 12,

2) T [ AR A AR B2

SPME (F-sh3t FEME A1 50/30 um DVB/CAR on PDME ZEHL 474 FH T-HE R 2 HL . 554 50/30 um
DVB/CAR ZEEL 4T 4 78S AH (i R 11324k 30 min, ZALIRE N 250°C o 43 H B A FRAT- 1) 1 VR AR (5 A A v
WL mL NI, ARG AE TR A R I N &AL BB A AR, InNREARSE PSS T, ndsdi o . #
JIEEFEINFAES 2800 r/min 40°C FARRE 156 min B 2R - P4, B2 A0 U IO R EUAT 4E 4 N T2 R 0 TS 358
S (ER A YA TR), EA R A N IES i HE A 20 min, ZEEUE K AR I AT b NETH . R[]
ARARCRE Y B T2 PP B
233 SHEBESH

B 4D AR R B s B 4 NSO o B A P 3R 34T BERE , 260°C #5430 Bh, BB HE [ AF AR
BEHE . SR N R R 260°C, SRAA RS, #IUGHEE 60°C, LA 20°C/min i
10 min WF+Z 260°C, #FHASNEA, fEEREAN 2 mL/min.
2.3.4. [Ri&9Hr

U5 e ] A AR R R F P [ R AR R s B e A\ T A R o RIS SR R ElL, P REE
70eV, FEIIUSE 280°C, H 100, HHH/FP N 2.67, FHEFEEL 15~600 amu.
235 MBREESZ

FRHE 5 AN R ALk PR v YR o7 ) S AH 2t P, K 81 A 0 7 P P e B D TR R, 1 M b e 2 s
I — U AR UE 2R o O R0 Ak 00T A AR €0 13 ] P b e e S DG TR AR, AR U X IS M PR ) o o i 2 2 1k T R
B H AR S R L R R
3. ZHRENH
3.1. EMENZENRERE

I 1 AT LAE M R EE B AR S B R I S, FELR KON RE T2 KRE RN
VI I R BRI, TR R R . XL 1 2 nTRAE B (AR [ AR A Bk
AT LAV BRERTEY T4, MEMR2H 23 e 23 55 BH 52 o BT DAAS SI2 36 SR P TR) 32 [ AR ACRE B, e AhB R 3R AT Tl Ak
B, KRR S pH N 1, ZBIEBR B REA 0, RE B RIRE A S pH12. b7 T2 AR CEEL . 2,5-
TUHRRE-3-0E R I R A 2 a0 AR AR AR Ay, iR 8 S 6 H DR R D SRR S BT DA AR AS I
3.2. R EEmR - IREFRERLZ

AR E AT AR BN ER 5 PR bR vHE VA VRO I ) € G THIAR 0 B R R AR v R S K SR
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Figure 1. Direct solid phase microextraction of total ion current
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Figure 2. Indirect solid phase microextraction of total ion current
B 2. EEEAMERSSTRE

W T AR SR AT i pn e M2, JLE 3. M 1L W HY 5 FAS [RINE R AR MEAE i (1 e P AH 2% R B E 0.97 LA
b ATULH T e E B RIS ZRAE T3 RE AT 20 G5 T S50 R A r X S PG IR 5

3.3. BGFHEFHBRESETLSH

M 4 FTLLE H 30 FEA =& 2-H3bkee, 2,5- - FILNEER . 2,3,5- = LI EE . 2,3,5,6-P0 F
SEMbE, [RIFE 3 4E. 12 4. 15 4F [ ity b & A IX DU ML R

M 2 PHAEAT DUE e 3 il 2- R B B, RN 351.503 ug/L, H KN 2,5-—
FIJERE R, JRAEHy 262.288 ug/L, DUFRMERE & & RHAK. 12 4 F =il 2,3,5,6-P0 R g & & 5 e,
WIE 9 669.206 ug/L, 2-FAEMEIEEFT 2,5- — HIBLIE IR & B AR, J77910 344.691 ug/L A1 368.434 ug/L,

DOI: 10.12677/hjfns.2017.64027 218 5 E R


https://doi.org/10.12677/hjfns.2017.64027

= %

500000 -
400000 A

& 300000

i}

1 200000

100000 A

0o +—=

+2,3,5,6- P4 F ALk g:
2,3,5-— Ltz

A 2,3-ZHIERNE R

% 2- F kL g

T T T T

T 1

®2,5- " HIFL B

0 200 400 600 800
MBI BE (ug/L)

1000 1200

Figure 3. Five pyrazines peak area-concentration standard curve
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Figure 4. 30-year Baiyunbian liquor of the gas chromatogram

B 4. 30 FH=WBENSHEIEE

Table 1. Standard curve of five pyrazines

= 1 RARREIIRER LR

5y R B i 1] (min) Ly LEMEAN R R AR
2- I i vk 1.756 y = 210.06x — 6722.2 0.99135
2,3- HIL R 2.189 y = 328.95x — 13403 0.99326
2,5-  HIEIE R 2.149 y = 113.01x + 9259.3 0.97671
2,3,5-= H ks 2.657 y = 319.36x + 26887 0.98351
2,3,5,6- P4 F kit g 3.204 y = 402.39x + 7623 0.98428
Table 2. Pyrene content of Baiyunbian liquor in different years
* 2. TEEHAILENRSE
T #pm 3EEFY 12 4 (17 15 4 (17 30 HZEY
H o 4 FR \\\\\\ (ug/L) (ug/L) (ug/L) (ug/L)
2- SR \ 351.503 344.691 148.881 167.993
2,5~ FI N 262.288 368.434 661.238 958.422
2,3,5-= b 90.891 163.937 206.169 489.196
2,3,5,6- 10 H kit e 67.00 669.206 681.626 257.91
U ol e 2 A 771.713 1546.268 1697.914 1873.521
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BE AN, SR o B BT 5 15 5 = i 2,3,5,6- DU FE R IH R A 0, TR N 681.626
ug/L, 2,5-FIENEERIIR 2 661.238 ug/L. 30 4F il 2,6- ML & ey, WRIEDN 958.422
ug/L, 2,35,-=HEEMERE K2, RN 489.196 ug/l. ASFILEMY =il b 4 bR EAKAR L, &
FRMAMIE .

M 5~9 FTLLE H 2-FIEIEE & B SR B R R %, 12 5~15 4 FRRIRE, 5 XA B, 2,5-
TSRS EE BT, 12 4~15 4 ETHRGE . 2,3,5-= AN S B 2R ETH A, 12 4£~15 4
HE RS A N, 2,3,5,6-PY HUBRIE R B B VA O e AR N, 3 E~12 Rk B, 12 42~15
SE TR, 15 4F~30 ARG N FE. 4 PRI A S B 2 BT, 3 4E~15 A BJHREE, 15 5k
TG .

EH UG TT O 25 0 R R A S B E AW, 5 EEEYICR, JUH 12 4£~15 FR &R
NI 2 B AR AL AL 4T A IR S A B AR A 1 KT 48, 30 4F S bR s 5 B 2218 b TH R I TP AR S
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Figure 5. Variation of 2-Methylpyrazine Concentration in
Baiyunbian liquor
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Figure 6. Variation of 2,5-dimethylpyrazine concentration in
Baiyunbian liquor
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Figure 7. Variation of 2,3,5-trimethylpyrazine concentration
in Baiyunbian liquor
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Figure 8. Variation of 2,3,5,6-tetramethylpyrazine concentra-
tion in Baiyunbian liquor
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Figure 9. Trends in the total concentration of four pyrazines in
Baiyunbian liquor
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4, 4Eig

ARSI SR Y [ [ AR A G o 4R B TR LR R AL 5 4, RS UM B3 - BT (GC-MS) B B it
AN, RIS A =l R B SAL S S R AT e . Se X R REAT AL B AT T
5] R A A B ) 2 [ AR AR A BBV B T IR TE I T3 BdE i R S0 A Ll R AR S A 2- 1 4
Mws. 2,5-— FIEEALER . 2,3,5- = FIJENEER . 2,3,5,6-DU FIFEMEIEE . 1 2530 A A0 vk DU bt B 1) 25 B A M
A, HEMAEEEVIRR. U 12 4~15 FR M S BRI AT al, DRI B S S B i KT
B, 30 SRR S RS LI FIRHE TR . MRS S A AR B IR R .

EHEWH

5% 8 U0 v K B2 ) (2016 YFDO0400501) s 848 B S H 0 H KI5 H (2015BAAL54)s e i BHE &)
Jw; F Ak A 78 1351 H (2015020101010074)
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