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 FE: Br @ ARG B RERE k. YR REAR TR R B, DURUREE
WARYD, HEAT I BRIE bR HE 4R 2 i, R FID &M B A0 R 5 R 6 40 4 (35 41 DB-FFAP (50 mx
0.32 mm, 0.50 pm) KA P FHEIEA T, K#HEE R 300 °C, #EFETEE 230 °C, #EFERE 0.5 uL. R &
P 2J T T TR A5 s 1 VS YR A L P W S PR N R T AT, AHOG R v 9RF 0999, KB 3~9 mg/L
(S/N=3), EHFRH 10~30 mg/L (S/N=10), [ Yy 88.25%~98.75%, AHNXIHRAEN 2 (relative standard deviation,
RSD)H 2.75%~3.84% (n=6), L5 %7k Ml THRAEDER, — AR AT LRI A 8 i 1L A4 s S G 2K,
P TARRBCRAMLER R R, B IR, MRS 2 B R A7, D 25 S vl 5, 1 2 i vh B g
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Determination of alcohols and esters in liquor by gas chromatography

MENG Qing-Shun, BU Yuan-Yuan, WANG Yue, SUN Li, ZHAO Yan, ZHOU Yi-Guo,
LIU Qiang, CHEN Chang-Yi"

(Huai’an Institute for Food and Drug Control, Huai’an 223300, China)

ABSTRACT: Objective To establish a method for the determination of alcohols and esters in liquor by gas
chromatography. Methods The sample was pretreated simply, 2-methyl-2-butanol was used as internal standard, the
standard curve was quantified by internal standard method, and the sample was determined by flame ionization detector
(FID), capillary column DB-FFAP (50 m»0.32 mm, 0.50 pm) and programmed temperature, the detector temperature
was 300 °C, the sample inlet temperature was 230 °C, the sample volume was 0.5 pL. Results The standard solutions
of alcohols and esters had good linearity in the corresponding concentration range, the correlation coefficients r were
greater than 0.999, the detection limits were 3-9 mg/L (S/N=3) , the quantitative limits were 10-30 mg/L (S/N =10), the
recovery rates were 88.25%-98.75% , relative standard deviations (RSDs) were 2.75%—3.84% (n=6). Conclusion The
method simplified the operation steps, one injection can detect 8 kinds of alcohol and ester at the same time, improve the
work efficiency and the utilization rate of the instrument, with high recovery, good reproducibility and precision, the
determination results are accurate and reliable, meet the alcohols and esters content in liquor of quantitative analysis.
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FUE R A F ol B2 —, R R RIEN L
Gkih, HAKAWI SR, Wz NREERNEZ. REA
W ), SRR 20, 75 GB/T 33405—2016 ¢ 1712
BERWEARE) bR, Bk B il E R 12
WEFER | WFR | EEME kERNLE B TERENA
G2 5 M 48 Hb T ARV (DB52/T 550—2013 ¢ # 7  F13m 4Tl
FRUE) Yoh, HAE 11 FhEB AR A FR LAY S AR
GB/T 26760—2011 { #F&FR 11 ). GB/T 26760—2011 (4%
FRIA ) %0,

S (I R A E Y Rz —1, GB 27572012
CEMBAERIRE ZE08 & HE S ) fER i
B RJRRAT 2021 4FC I 58 B Gb 28 4 Wa Bl R S it 248 D) )
HORLAE TR IR A O VI R s K E P R k2
GB/T 5009.266—2016( & % 4 E FKAnE & & b F EE
WRE Do IENEEAIE T B (I o A 2% B9 R B 2
— 102 e gt 2 Xk AR B E, ) B IR N A A
GB/T 23547—2009 { #e B AR AW ) brdih FZFTHE
Bhrz—, MESELE 020~1.20 g/L TEHEN. LR
MABRZEE . BRI, TR, NS
PP P A AR, R IR R 0 A AR A TR 11
FEENER W AR F A RE R bR Z —, W GB/T
10781.1—2006 M7 1V ) Al B0 E B IR L TR & &L 7E
0.40~2.80 g/L I, FE A b AE A 7= Fa) sl f i &
BRI L8R, 7 b T A AR A S R
5P GB/T 10345—2007 { M ) , ik
FERNER S S TR e, FIAS ) 1) 6 40 45
SORTEAE, BRAEANT AT 4 ELHRAE N B SR A ol A
AW R AN bR, SR — 2 B ARt 720, [ s o
BB IEREE . IE TR, CROFR. AR .
BRI . NIRRT R LRI PRI, DA R (0 Y
PETC B 53 1 43 BT 65 7 B A AR A

1 RS 7

1.1 UE5RF

7890B S M AiBAL (FLA FID 2% . 7693 Wik A 3l
HERERRAT 150 (i ERE AL, SEEZHR AT

FfE ., LBROFER(OTEal, & YT dh A R
wl), OB, AR EE(EEAE, g5 Bk E AR BRA
Al); BRRCER . LR, IE TEA (@G, s stk 1k
BHEARA R, WERAER . TR CHR[Cifal, Brhr T ]
(YA BRATE ] BN EE (3% 2, 2 E Standford

chemicals 22 7)),

1.2 XWFFE
1.2.1  3KARH & Bom

S3 AR EL 0.05 mL BUSEEFRHERR S T 12 4~ 10 mL
B, ARk 12 FpE RN AR E R B, IR
51,

1.2.2 #FfEwh &k

L TL(40%, RFLAE0): WERREL40 mL 2%,
—HKEARZE 100 mL .

L, IENEE, IE TR BULEE ., ZEROHE . LIRS,
WIRZHE . TRRZHE . R L BabREfE & 20 g/L: TERIFREL
BFREAI 0.2 g ORSIAZE 0.0001 g)ZBEE 100 mL 2,
CIERRUE R BZIE, IRA), 0~4 °CIIGEVKFE 2 BT

A3 B R R A A5 0.1, 0.2, 0.3, 0.4, 0.5 mL,
ZIRZMG . ERRZERTIALER ZBRRERG A 0.1, 0.2,
0.4, 0.8, 1.4 mL, IEHNEE., WNRLER. THREIRHERERTA
Wi 0.05. 0.1, 0.2, 0.4, 0.5mL, IF T EERARERE SR
0.1, 0.3, 0.4, 0.5, 0.6 mL T 10 mL B, /i1 0.05 mL
BURFEARHERE R, DA IR IRE R B2, ARUKELH] A
R EE N 0.2, 04, 0.6, 0.8, 1.0 g/L, ZMRZ
fif. C.RCERFIFLIR Z AR ER A 0.2, 04, 0.8, 1.6,
2.8 g/L, IENEE. NIRGER. TROERPREEA R 0.1, 0.2,
0.4. 0.8, 1.0 g/L, IE T BHRMIREMSEIK 02, 0.6, 0.8,
1.0, 1.2 g/L REUBRAET AR, D5 B AR BRI I BRA I e
LI, LARIIRE TR A B A Ae bR, LA
RS I T A A LA AR AR, bRk
123 &4t

{4354 DB-FFAP (50 mx0.32 mm, 0.50 pm); %8
300 °C; A E 30 mL/min, 25 F & 400 mL/min, FEMX
AL 25 mL/min; #ERECREE 230 °C; A EL 5:1(V:V),
R 4 mL/min; HERER 0.5 pL; FRFETHE: WGIRE
50 °C{#4% 8 min /5, LA 4 °C/min F+Z 220 °C, JFiE4T 250 °C
(1 min), FPEFHE 1.0 mL/min,

2 HER5HH

2.1 BIEEHRIEE

B —NEIF A& RS E, FEBOLTFRMNE . @6
TEAE BAT IR R e, B AT LR S 1% H F A
I ESAT KA G EE RGN %5 (flame photometric detector, FPD) .,
SRS 5 (nitrogen and phosphorus detector, NPD), Hi, T
T ARAG M 3% (electron capture detector, ECD)., & kB 11k
& #% (hydrogen flame ionization detector, FID) 4 FlAS il £,
L3 LI AT TR AR SE YR, FID X PV A2 R 2 AG ) B A
W A, AR R (AR & . B IEAE FEEH LK DB-WAX
(50 mx0.32 mm, 1.0 um). DB-FAAP (50 mx0.32 mm,
0.50 um). HP-INNOWAX (30 mx0.32 mm, 0.50 pm)Z#
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B E R M A B RR, 45 R R B DB-WAX |
HP-INNOWAX Fi T T2 2R FIE NS B AN TF, HoAth #5
Al 438, DB-FAAP NIETE B A5 TH S FIXTFR, 43 B RCR A
T, R4k DB-FAAP (50 mx0.32 mm, 0.50 pm),
I3 BRCREIRA o 30T TS [T IR FIAT S T AARAT: ) 04
TR A B RO, I IE A8 S 00 7 % € 3 A I RO AT YA
PEATOLARIR T, B0 S R B AR P R ] RO  FF
i WIRIEEE 50 °CL#HE 8 min J&, LA 4 °C/min F+ & 220 °C,
JE 1247 250 °C (1 min), FEJi#: 1.0 mL/min.

PR ERRBCHI AT 5 AR5 R & AR v P bR AR
SRIEE, 7E 1.2.3 SR HETAIN, 15 B4R AR TR E
(B DFEE G5 B (LR F R AR E 2), LRSI
HE T AR MR B R AR AR, LA 2R 40 T AR Y AL 1
o T e T R PR AR bR, 2 R 4 A o AR TR
(A1) v il 2

2.2 ARYIRIEEE
P BRI BT T 5 T AL 0 A A AR A A o A6 0 455 SR 7y

SO, AHXT MR, K2 S R o PRSI E R
AR NG IR L BUREEE R MbRY), 4l 2R SE5,
R IAUEE A bR B A, A R R B IR 2R 2 TR
THT, M DO P v — 2 B a3 B ORI, T RO
WHEHEBAS KA, &AWl G E A
JB, T AR B ) A T R, T LA R 2 A
1ER AR
23 ZMXR. RERMEEMR

2 S B0 7 9 I o R A PR, A A R
PR . 7 1.2.2 BB AR AAR, TSGR 4y
Br, LARIIBRE AR AR EE (X, /L)y AWRARDR, LA&HRIE
RS B o R I TR R B EUAEL Y Ak AR, VEZR RS
IYHT, 43 IR S/N=3 H1 S/N=10 144 i J7 A6 1 FR AN
FR, 25 0LER 1o i 1 AT, £ EE3E RIS AR O R B
KT 0.999, LHEXFRRIF, b 3~9 mg/L (S/N=3),
FERPR N 10~30 mg/L (S/N=10), BiBHi% 51k RBUE S, 5
SV AR IR E R

- — — N
: S 3 S
175 E = N S
150 £ S
= 100 £ S S S
B st 8 =
50 E S
25 £ l
0 E PR A 1 L 1 1 f
0 5 10 15 20 25 30

A5} 8] /min

1¥:10.124—0.394 g/L ZFR Z1ig; 10.492—0.412 g/L W 12.697—0.199 g/L NFR Z.1i; 14.476—0.10 g/L HUKEE; 15.611—0.199 g/L TR Z
fik; 15.744—0.203 g/L 1E N EE; 20.621—0.584 ¢/L 1E T B; 23.370—0. 418 g/L .4 Z.1K; 28.062—0.389 g/L FLIR 2. -

1 FriEiia
Fig.1 Standard spectrogram
- ) — ©
E < S pam
E N ey o0
. = A 9
200 - .
o 2
5 150 | S o
Bk e 2
3 o < —
100 £ _ A m N I
r 0
50 @ a § 5 &
E = D0 o N %J
N: , N e’ i ) . . .
0 5 10 15 20 25 30
B} [ /min

#:10.128—0.511 g/L LR L HiE; 10.521—0.0560 g/L H B 14.470—0.1 g/L BUREE; 15.596—0.0136 g/L T R L HiE;
15.742—0.0213 g/L 1E A EE; 20.723—0.0515 g/L 1F T /%; 23.241—1.30 g/L ELFR Z.[iK; 28.116—0.463 g/L FLIR 2. M .
2 SEBRAE Y RS

Fig.2 Chromatogram of actual sample
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F1 HMNEL
Table 1 Results of linearity

4R 2Rk 5y R A F AL LRIEIE L/ (g/L) Sy Ko HiBR/(mg/L) FE PR /(mg/L)
2R Z T Y=0.454192X+0.0454662 0.99994 0.2~238 — 9 30
g Y=0.469242X+0.0058765 0.99955 0.2~1.0 123 9 30
IR L d Y=1.74393X+0.0136580 0.99995 0.1~1.0 0.67 4.5 15
TR W Y=2.09153X-0.0413496 0.99996 0.1~1.0 10.18 3 10
IE PR Y=1.65658X-0.0593465 0.99932 0.1~1.0 1.37 4.5 15
1E TR Y=0.711541X+0.0372513 0.99951 0.2~12 43 .86 6 20
CLER 2 Y=0.486382X-0.0202599 0.99955 0.2~238 27.76 6 20
LR 2 Wg Y=0.660992X-+0.116770 0.99908 0.2~2.8 48.08 45 15
T R T
24 EWESERE =1
18 4 10 mL 2845, &P IA 0.05. 0.2, 0.4 mL ‘/fﬁ H5  MAWEAYL)  FHECE%  RSD%
SRR A, LR R AR 123 o e 04 060 28
IR, BT 6 YCTATUERENIE, T RE A ks Z Zj :iz
(2] WS 2R T AH A HE Al 22 (relative standard deviation, RSD). ’ '
L FHERZ, DU 02 mL AR A ROU IR, . g;‘ ZZ?Z
2 AL, IR AR T %y 88.25%~98.75%, RSD 4 ; 0:4 94:13
2.75%~3.84%, &4 2 E FARME GB/T 27417—2017 (& — ) o4 061 205
M A AR RIS R ) BEEK . s 04 03.68
R2 AR EEFARR AR A R (n=6) 6 04 91.68
Table 2 Recoveries and RSDs (n=6) 1 0.4 89.50
2R W5 MAKEE/(g/L) EIC%/%  RSD% 2 0.4 91.00
1 0.4 88.25 3 0.4 94.50
2 0.4 94.50 IE T g 4 0.4 91.50 2.75
3 0.4 95.75 5 0.4 95.50
LR B 4 0.4 98.75 3.84 6 0.4 92.50
5 0.4 91.75 1 0.4 89.50
6 0.4 92.75 2 0.4 91.00
1 0.4 89.50 3 0.4 90.50
2 0.4 93.00 Rl 4 0.4 96.00 2.85
3 0.4 90.00 5 0.4 92.50
FH i 4 0.4 94.50 2.94 6 0.4 95.50
5 0.4 96.50 1 0.4 88.75
6 0.4 91.25 2 0.4 9225
1 0.4 97.00 3 0.4 90.75
2 0.4 93.50 Lz 2T 4 0.4 95.25 3.78
3 0.4 89.50 5 0.4 98.75
IR 21 4 0.4 94.50 2.92 6 0.4 93.75
5 0.4 91.50
6 0.4 95.50
1 0.4 95.10 25 EEM
2 0.4 92.60 B 3 M AMOIIAR DR B B RE O, B R T ATRERE

3 04 97.10 3R, THAAR R % L RSD fH, B3I EE AR L%
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3. AF 3 ATAL EEMEMESLSE RSD 7E 0.4%~3.2%22 1),
CIRAR - %K=y i

3 g

AT T — P AT Rl REATI0RE 0 2 P

R bRk AR Tl ik, BRVRRRRE, HF b A AL 21 AR,

285

15 YN ATTIE R BB T 0.999, LR R KA,

SEH Il RN 88.25%~98.75%, KPRy 3~9 mg/kg, 4

TN KGR BEAER B = . REBUSEAT . XPhRUE Ty ik ik
— A, —UHEREET DL TR B A 8 R S A
K, it THRAELIR, fEm 7 LAERCR A 1Y AT %,

A A T S5

PR — 2 AR AR IR B SFF

*3 EEMIE@N=3)
Table 3 Repeatability test (n=3)

mp CMRCHE RSD WIEE RSD INIRZEE RSD THRZMEE RSD IEWEE  RSD IETHE: RSD CRRZMEE RSD FLERLME RSD
gLy % KgLy % gLy % KgL)y % dghy % dghy % (gl % ighy %
0.864 0.402 0.365 0.382 0.402 0.876 1.642 0.842
1 0.886 1.3 0418 2.1 0382 23 0.376 2.5 0.396 23 0.884 1.5 1.658 1.0 0.868 1.6
0.872 0.406 0.376 0.395 0.384 0.901 1.674 0.850
0.856 0.422 0.384 0.374 0.412 0.882 1.668 0.822
2 0.878 1.3 0436 2.7 0.364 2.8 0.386 2.9  0.4006 2.5 0.874 1.1 1.656 0.5 0.806 1.5
0.866 0.414 0.370 0.364 0.392 0.892 1.672 0.830
0.854 0.424 0.354 0.396 0.408 0.876 1.670 0.846
3 0.882 1.7 0416 1.7 0.368 2.6 0.378 2.5 0.390 3.2 0.898 1.3 1.662 04 0.824 2.0
0.860 0.430 0.372 0.364 0.384 0.884 1.655 0.812
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