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Rapid determination of methanol in liquor by acetylacetone-visual
judgement

YAO Huan, YU Xiao-Qin", LIU Mei, DU Gang

(Sichuan Provincial Food and Drug Inspection Institute, Chengdu 610097, China)

ABSTRACT: Objective To establish a rapid method for determination of methanol in liquor by acetylacetone -
visual judgement. Methods Adopting acetylacetone method, the methanol in liquor was oxidized by potassium
permanganate, and after excess oxalic acid was reduced to potassium permanganate, it reacted with acetylacetone in a
boiling water bath. The analysis conditions were discussed and optimized, and the influence and interference factors
of alcohol content were studied in depth and solutions were put forward. Results The optimized analytical
conditions were verified in several laboratories. The sensitivity of this rapid test method was 100%, the specificity
was =94%, the false negative was 0%, the false positive rate was < 6.0%, and the relative accuracy was =98.5%,
which met the requirements. Conclusion The method is sensitive, accurate and fast, which is suitable for the field
rapid detection of methanol content in liquor.
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S S| AR S Nt 37 SRy a7 S W ERCER P2 K i i)
T TR T A I AV P R R B ORGSR Y 4
Bromdk, Zor ik BRI, A% s, RBUS ISR
A0 SR 8357 (GB 5009.266-2016 125
B AE ) ) AR AL A R AR e P A R Ok )
7.5 mg/Lo R BAETE AT NS, U8 5 e A sll, A
FITFIEZHET DA FCHE = 0 A PRI o 2P oK AL
%, AL E D, Y6 ST B R T T an kA
TERTACPRA 2%, Ay MR, RS 25 Mk itk 22 5 ) 8,
S LA T P R R T B b O

AT BRI R U R R R A AR
%, CBENERE, AR, Hih NIRRT B
EARFEE, REEMR0.3 g/L), RSB R0 00 55 o) 3, X
DI FHF G A4 B L i 2

AW L WEPI B AT T IR ARV, X =48
FRBR AR . EALRTE] . SO . B ERINA S
AT T LAk, RIS XK 3 5% e A e I8 28 64T T IR A
g8, FFEEH TR SRATEAL, LU B IR
MG P T E IR T S H K

2 MH5EREE

21 AFIENEHE

KR 1% %%, 5[5 Fishier 23w]); BEfR . LM%k .
SRS . BRRR (L4, MAEREHEIRR ), UIC L EE(Gr
Mral, RKEiR R AR A BRA ), maE IR (T
ali, IERNNARATT); RGP, BRI Ak T35
Ty, SEgmE K, HRHZEs 18.2 MQ-em,

CPA225D HiLFRY-(36[E Sartorius 24 H]); FEIRAE (T
Eppendorf 23 7]); Evolution 201 4Nt (GEE
Thermo A Fl)s

AR | MR LA . TR . (R E T
FRSRE A
22 TLWHE

BT 2 mL, 20 5000A 1.00 mL (4 m 4R ERAN, ik
B 30 min J5 FI0A AT B RERR S W, TEWE KW T ok
AR, A 2 mL ZMEPTER (R, ZE KB N b
20 min Ji5 AN ETHIE .

3 HEREHM

3.1 BEREZMR

A B A 56 ORI, A B S0 0 P R R A
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R, PR AR 100%(V:V, LI #5 R AFR 1)
KEREYTH, MU TR K28 IR A < 0.6 g/L, HiAth
JROBLZE IR R <2.0 g/L. T8 FIE B TRDRS B Y8 BB KB

30%~60%, AN [RITPTRG B () 25 AR #F, $2BRE45.(0.6 g/L
% 2.0 /L) 55 B BRME B —HF o G Bl 76 AH G Skt it E
TR B A B R e, 2 R T R ) 32
i) f 2 — 123270 IR AR R 9 ) S B S A T AR R TR R
BRI E .

MR, B E — G 3E RTERE R, KRR A
0.6 g/L 1, 2.0 o/L ¥ BUZWIAF B F AT S5, 15 3 As i
KA T B SEBRRIEL . H AR, KA i VS VRN 32 B FRAE
JON A T R LR B AT, BRI IR, N
R, VA B

Ay AR B 25 1 .0.6 /L 1 2 g/L F VR 2 mL,
TSR A 5%, 10%., 15%. 20%. 25%. 30%. 35%.
40%. 45%. 50%. 55%. 60%. 65%. 70%. [ Hn
A1 mL AR ER AN W, CE 10 min J5 AU RAFRAY
BRI, fF 60 °C T MR i, A 1 mL ZFEEHN
fill, £ 60 °CN L 10 min Ji AN EeBE T e, 52
U2 LR, WS R FE B, TR (ARG Rk
F128 PRI, SCu0 25 SR 48 11 BV W bt 45 TP 0 5 1) 1
i, MRS, LA L.
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s sy, XD AR, REERM. (HRHFAEUT A
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ZiEEWERINESE ST AWK EZ N
30%~60%, FLA 7 i Ay BB AR B RGN, 20 L% f L,
RERSLE I Pl B A2 0 i ad, TRLHAS SO 4 Bk £
RGN 50%, RIS T BEAT ROk M PR A 8 % F B R
BN 5 R (9 R ) o L B SE PR BRELA A 0.3 g/L 5% 1.0 g/L,
RIPEAR B2 50% R, MBS E#lid 03 gLEi 1.0 g/L
i, RS BRE . SEPRERE AR, ¥SE—2 50%
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CH;COCH,COCH; + HCOH( L f2,)—
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HUE 2 F SRR R A (20 /L), FREWRIE R 2 g/L Y H
BV 2 mL, Z3HNA 0.05. 0.10, 0.15. 0.20. 0.30. 0.50,
0.80, 1.00. 1.50. 2.00 mL Ay 4GRS, JiXE 10 min J5 A
TR AF A S BRIA L, 7E 60 °C i R BRI AR €5 . A
1 mL Z BN B @K, 76 60 °CF M 10 min J5 F 240y
FOLEETHE . SR 20 SRR EH, MR AL
MBI R 1.0 mL 0, BO5H4,
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Table 1 Comparison of actual limits and related parameters under different alcoholic conditions
— . HEEEREE A (R R S S Lo T £
kG e BRBRME/(g/L GRS N [F PG A 3P H/mL
Kz SCBRERAE/ (/L) 5 @ I i 6 i) IF 25 4 23 A BBURE PR R /m
100% 0.60 2.0 \ \ \ 30 fF 40 ¥ 50 fF 60
5% 0.03 0.1 + + - 0.170 0.125 0.100 0.083
10% 0.06 0.2 ++ ++ +++ 0.330 0.250 0.200 0.170
25% 0.15 0.5 +++ +++ +++ 0.830 0.625 0.500 0.420
50% 0.30 1.0 ++++ 4+ ++ 1.700 1.250 1.000 0.830
70% 0.42 1.4 F++ -+ + 2.300 1.750 1.400 1.200
T 7 FRAN RIS B2 0. €005 36 3ok 1R IR 0 Sl e ) AR B
. 8
= 7
r & g = = e ¢ ] 6
| M < s
Vi s
pls’ 50 N_,,_,_,__a___/.\,_/."J- _}R
v " - Ce = 3
5 10 15 20 25 30 35 40 45 50 55 60 65 70 2
TRTEE % (1)
0 0204 06 08 1.0 1.2 14 1.6 1.8 2.0 2.2
i il SRR A/ mL
= = % i r T TR T TSR s TN, =
\ 1 B2 AR RN LR RN AR OLE fE(n=3)
Sl e | Fig.2 Absorbance value of different volume of addition of
Fy y e 5 = 3% 5 o , s Y &N potassium permanganate and oxalic acid (n=3)
Suml0gli5e 2005258308 358 =404 SEES )RS S ERG ORENGS
IR % 3.3 SEREBREELEERK
VLT TEWE T mBh R B S5 R RN A RS, % B3] S A
Vg /
; : : PR S A P e ) P P4 A DA AT R ), AR FE R
SRR - T 3 St "jﬂ R AL LA T T AL A2 BIRCE 0.2 g/L, 0.6 g/L Fl
o : 2 /L HFBEAW, AL S5 5. 10, 15, 20, 30,
iyt 2 - ‘3“ 40‘ j; T & ?0“? &5 60 min, gL IO (R . SEd s AR, B
5 5 5 5 SEES (RISS S
TR E/% A EALEE A, A O EEEBOR, (H2 0.6 g/L Al
2 g/L YR A AE AU 30 min AT 60 min B, WIGEE(E
=1 37 ek R Y . N
, ML AR . B 1 L VAW I S5 PG 3 ANRFEA, 02 g/L. 0.6 gL
Fig. 1 Color rendering of different alcohol contents
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Table 2 Sample absorption volume of different alcohol contents

TAE TR/ %

W AR/ mL 4 ZBEAF/mL #MKAF/mL

34~35

36 ~40

41~ 44

45~ 52

53 ~58

59 ~65

66 ~ 68

1.5

1.3

1.2

1.0

0.9

0.8

0.7

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.0

0.2

0.3

0.5

0.6

0.7

0.8

2 g/L, AT m L2 A TS 30 min(0.6 g/L F
2 o/L WG, ReZAE R RR 10 55 WOGEEH)
34 ZBRREGRGEHAE. EREEMEGERKE
/4
S0 R A )R G R B VE 2 mL, 2 B R

WA, A 1.0, 1.2, 1.5, 1.8, 2.0, 2.2, 2.5,
2.8, 3.0 mL ZPE A%, £E 60 °CF I 10 min /5 |

Lo S5RILE 3. HFRATH, FE BN ERLDS Am A,

nu%‘tr;tfz[fﬁzizhu, 24 Z LN I A s ) 2.2 mL A
WOCRE ek, it 2.2 mL i, WG IAREE. TN
BN G: 2.0 mL A1 2.2 mL AHZEEVDN, BA IS A6
a5, X HHN B AN K, S B A 53 18 15 o £ B €274
HEH 2.0mL,



557

e XK, R LTEPER- FARA IS DR I S P R ) 2243

0.40 -
0.35
0.30 |
0.25 -
0.20 -
0.15

0‘10 1 1 1 1 1 J
0.8 1.2 1.6 2.0 2.4 2.8 32

ZBENBRANA A /mL

WG RE/A

B3 AR Z e B A O (n=3)

Fig.3 Absorbance values of different acetone dosage(n=3)
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10 NG B o R 6 SCRR B oR R B K T LA (5 S £ TR
PRl AR SO0 S A T T Pk

SAECE 0.2, 0.6, 2 g/L AYH ERVATR, (005 B4 5
50, 60, 70, 80, 90 °CHIMhAMT . JLILEREN, HhE
3 ANV A PR BRI VRS W A (0 TR A T, RO Rt
Bl TH o PRI e e R TR A M il K T

TERGE T SR A B 0 R B S, ASHIF 5T
AR T T ORI . 43 e B R vk BE A W RV T, &0
ERREVABEALST, A 2.0 mL Z N B L (a, 7E3EK
WEMER A B 10, 15, 20, 30, 45, 60 min J5 i 5E %
FEREAR . Bl S0 (R A R, R RO B 2 B
M ARE 30 min RHOGEE(E AR, 4 WA L
30 min B, WIERETFIRREAR, 48 @R 60 min B, FE
A (B ARA  DRL I o fe A2 S5 €5 15 8] 8 30 min.

35 REFIMEGREM

TR T A T e B v 2 i AR T R B, B OR
FUAR Ty AN FH L2 B 0 v F R PR I, AN
8 R P28 00 5 ARl L BEDT R 7] B2 p 5 B b
MR, W E R E)ERERA —E MRt Fitgk
IR0 AT AR DS ETRCN Vel ot E e =38

o FH R £ 2 00 1) 2 T DA T R S € R0, X L R B
FESCIREEE S0%)UEAT T, [ st Bt A Y s o R AR o5
(0.3 g/L, WAL, HoRAEREAE 0. 30, 180 min
PR A 2 o SE IR 25 SR, 45 i 7 0 ~ 180 min, 35
SEZNE E ORISR R, SO P o iR A 6 s
JEEEME, 7€ 30 min N, TOEEE(EY 0 min B IROGRE
VA R4k, TAE 180 min B, HF &G REEA #/N
HIREAR o AR R BIA v by 1 v B I ) 30 A PR A6
)5 30 min P (BB T I E ER .

3.6 Tt
3.6.1 R dERmF FHER

HRAR TR PP LB RE b, MK R . LAY |

Kah. SR AU, 2 R, 2. FLR .

=

CR L BRFI LR LR, HeBE4302h 0.250, 0.250. 0.075.
0.375. 0.125. 0.0125. 0.050. 0.050 . 0.050. 0.050 mg/mL.
FEA DT AR FRRE &, EALRIE . IR A IR, S uE e
BRREE KT 0.025 mg/mL BEXF B EH T, M2 iz
BR U KT 0.005 mg/mL It @ 8 T4
3.62 SmRAEHTHER

2545 GB 2760-2014 (£S5l AR e ) P
ARV A B R B R i, 45 L R
R AE G 0.025~0.1g/kg, BT 0.02 g/L Ay
T, OHIEH, REELD . WHERer, WSRL. . SRS BT
21 FRYELT LA R RAR LT IR, %M BV TR B S A i
B UL RS NG A B €0 500 ) T ) V30 TR B AR — 3L,
KA BB A, FERFREE S A3, A
IR T 03 o/L W, WK 4, SCIe2s R0 Fik 10 g
B RN A D B E T

Ty S R R R MW 50% B H
B O% B R OB X & O M B 2 B OE
B B 44 g 4a ¥ ka4 a2 20 EEE0i0sEEis
mauamumaaagrﬁ

| ¢ i '

& 4 &G HCE AR THENL
Fig.4 Interference of each synthetic colorant

3.6.3 #MHTRER

J Moy TS, o AR PR TR O, 2
i GB 15037-2006 { #iZ57F ) P8, K BHAS A 4 465 T ) Je
PRI AR M R S TR <40 gL, #if5
=50.1 g/L, HETTTE _FF WL ECHIE | OBRE SN T A
R RP RS . SRR S . BC T 1~100 g/L RN
ERAUER, RAAFEROAE, Y882 RT
4 g/L B, HEIERFZ A, 4 —eE T, fosa
KF 10 gL i), TR, ZREWE S,
3.6.4 FEIREHFHER

30 o SR e & B TRV % TR ) T P A 3 ST A B
TRROEFMAr, Bk, A5 TH, BT
MU GRS . TAOMAEGEREa G, FRAREE,
FE TR < 4 g/L) GBI AT B 4 BRI AR E
PR . 34, 25 AT S L A PORHE T s i g A
s AR E R AR, Sk, EREE Rio AR HEATIK
1%, RAATEBOE, RIREN 4 FEEETHE,
AL 6.

2E Frd, GB 2760-2014 1 H AR08 F & L& 657
XA IEARTC T, M . AT . R A R Y 2
T TR R B RAR . BRI R AR KRR AR
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Fig.5 Interference of sugar

K6 RIO. MUR, T4, F7 TH L
Fig. 6 Interference of RIO, beer, dry red and zhuyeqing

3.7 EHIR

x5 B A T LB R R, 3 VSR, REE T
BB A WA TR I v R T B DR O A 1
S AR T RE R SRR S B E R, R AR S
i B — A R EE %) P R R 2 T 2 IS A, AR T Ik AT A
PEAE S, L B AL SCg A R R W] Y R
0.3 g/L A, FIEBEEAE I 0 B B TR 38 I 2s B AE , 2
WREEARTF 0.3 g/L B, JUIRET X, B LA J5 2k H Rk
03 gL, WK 7.

BT e R 2 s L

Fig. 7 Color of detection limit concentration

3.8 FREERMZREN
AR 320 2o T AN ) HR R B . (43914 0.05, 0.10,
0.20. 0.30. 0.60. 1.00, 2.00 g/L)E%LT LM:yum. s2u

ZEIRFWIAE 0.05~2.00 g/L JuIEINEAKEF LM, ¥ =
13.54X-0.0627, r*=0.9996, 5645 HF M 1% )5 1 B (L 2%
PESCR, BERSTH L BOLAIRZOR . WA 8.

3.0
2.5
2.0
1.0
1.5
0.0
0

W /A

0 0.05 0.10 0.15 0.20 025
B8 HEAREM 2k S etk S R

Fig. 8 Standard curve and linear relation of methanol

39 HBEEFERE

ARy A 3k A BRSNS 16y 20 5 TR MR
FERVRS 2 . A HIEE 6 NHEES R 0.2, 0.6, 2 g/L 11
FERE S, A RINE o G5 RIL3 3, LA B, %
D7 Wl 94.0%~110.9%, #H X 45 U i 2% (relative
standard deviation, RSD)} 2.3%~4.9%. X/ 3 Fhik E 1
TR B LA 5 v 1 IR ARG 2

®3 FRERENBEEN=6)

Table 3 Accuracy and precision of method(n=6)

o MARREE dRAE AR mggx P Rsp
/(g/L) /ug /ug /% ECRY% /%

L1 0.2 200 211.18 105.6
L2 0.2 200 228.96 114.5
L3 0.2 200 21421 107.1
110.9 33
L4 0.2 200 223.77 111.9
L5 0.2 200 22747 1137
Leé 0.2 200 22577 1129
Ml 0.6 600 541.77 903
M2 0.6 600 563.62  93.9
M3 0.6 600 607.70  101.3
97.1 4.9
M4 0.6 600 597.70  99.6
M5 0.6 600 570.66  95.1
M6 0.6 600 613.99 1023
HI1 2.0 2000 1862.51 93.1
H2 2.0 2000 1926.59 96.3
H3 2.0 2000 1922.14 96.1
94.0 2.3
H4 2.0 2000 1809.18  90.5
H5 2.0 2000 1863.62 93.2
Heé 2.0 2000 1894.73  94.7
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T EIRARAL B D7 2 460 T X 100 43 5 REBEFT 204
%, ZEBRTE: GB 5009.266-2016¢ £ i o B L 52 Y22
R IE F B S i FE AR R H~0.6 /L PTBAEIEA T A dril e 5 B
PHE

ZEIRS I CR PRSI BT B AR BE ) (&2
WInEE (2017 ) 43 SHEMTERD, 264 5 MPEMFEFRE
FAPESR RIS B =R | S . SR % 3 1k 22 S Xy
A . AN . RS 4 SLIRE T2
RYSZEG = A XS . S5 Wk 4.

N BNTIAEEE SRR, AP IR R | R
A MR AV PE R B AT IR B Rk . AR E RS, %5
IOIE A I E S R A — 5K, Z BN AL R e 94%,
RBAYER 0%, IRFAYER <6.0%, FAXTUERIEITiA%] 98.5%

PAE . SCERARE A AAE RIUE | RSt | BATERA
R PR AR bR I 20K, H S SO ka R —8, %
T4 A S o A AR 1) B PR 2 P A R 25K

4 &

ARSCHESE T 2T PN - LA 33 R 5 1 7 e Y
oA 7 s, PR RS R AT S B e T TR AWES I
PR TR, TRTI X B R AR M RE RIS UM AR |
JEISF ) | BN SR AT A AT TR . R IRE, %07
PR AR R L, HR R CR . I 2528
FWPEAT T 5B L E RS, ZORAES I (R IR
RS i BE BRI ) SRR R £ b T T
X I B PR 2, O R £ it M AT I B PR i A 4
T SHEME.

F4 ZREEELERRE

Table 4 Verification results between laboratories

e B R R % % TR BITE /% T BA %/ % AR ER BE /%

1 FEIE LR =95 =85 <5 <15 /

2 ] 100 100 0 0 100

3 it 100 94.0 0 6.0 98.5

4 P 100 100 0 0 100

5 Al 100 100 0 0 100
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