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Determination of acetoin in Baijiu by portable spectrometer
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ABSTRACT: Objective To establish a rapid and simple method for determining acetoin in Baijiu by a portable
spectrometer. Methods A portable spectrometer was built with AS7341 spectral sensor and creatine colorimetry
was used to establish a real-time method for the determination of acetoin in liquor. The temperature and time
conditions of creatine colorimetric reaction were optimized, and the reaction results were compared with the
enzyme-labeler. The accuracy and practicability of the device were evaluated by detecting the content of acetoin in 7
kinds of liquor samples. Results The optimal reaction conditions of creatine colorimetric assay were 40°C for 30
minutes. The device had a positive correlation between the concentration of acetoin and absorbance at 510 nm
wavelength. The linear detection range was 0.25-20.00 mg/L, and the limit of detection was 0.049 mg/L. The
detection results of the device were in good agreement with those of enzyme-linked immunosorbent assay (ELISA),
with a correlation coefficient of 0.9899. The recovery rates of the device for 7 kinds of Baijiu samples were between

96.90% and 103.32%. Conclusion The device is accurate, rapid, and convenient, making it suitable for on-site
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Fig.1 Schematic diagrams of acetoin colorimetric detection device
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Fig.2 Optimization results of device performance
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Fig.5 Standard curves of low concentration acetoin

F i, 2 AE U TR BETE 0.25~5.00 mg/L IR 6 & AT
b, BRI RN ¥=0.0456X-0.0033, Firil}
B4 0.074 mg/L (3o J5I); DIY SERE{ AR E G TR
¥=0.0907X+0.0125, #H R K 0.049 mg/L, B 5(d) EEFRY
HIDLY SR AR SRS R, 45 R R I Al )y i HAa 5y
AR L (7=0.9899) . L5 F TR, % DIY Jeig Ui 2,18
WATE 0.25~20.00 mg/L ELAT RAFMZ 6 R, SHEtR{CHAH
214 (14 K600 0 L RS B
25 HEBERZEBEEENE

T RAE DIY SR S Braf A I v i) R 14
S, T 7 FEEREA I T CARWIR I, R LR
SEERGHEAT . R T U R AR SR 15K A S
HEEXT LR (52, B TR FEA B AR 1:4 (VRS

PEATSEEG A3, 36 1 P DIY SGiBA ARG I 45 SR AE 95.25%
(B {5 K bS5 BRSSO AR AT A 45 SR — 5. 38 3 e e
WS BGy, XA T I 7 IR AR v A R ) AR 1 A T
E o 1] 8 P LB AEAS AR 2.50 mg/L (9 ZABUH, 455358,
i DIY JGig {0k il iy 3R 7E 96.90%~103.32% 2 [H,
FAXTARUEIR 25 7E 1.47%~5.48%2 6] . 2 BHI% )7 1] LI &k
i Sk FIARE S P ) AR T AN 23 32 B BE i A,
o B E Tk,
2.6 DIY Z{BIRAMN AL sE T

3¢ 2 2 DLY S AR 2 A8 0 ) 753 R0 Sk e i 11
— ST FH 3 | R Al R B R 2 AR R A A H BR A
ORI PR B AR At vk, ARy I AT AR A A B,
[ e 4 o B PR, 3 T T v 2B R DR A I

F1 FEMHEAFELZBREIENRVER(CBEMIRREREA 2.50 mg/L)
Table 1 Detection results of acetoin content in different types of Baijiu (the acetoin concentration of the standard addition was 2.50 mg/L)
FEA [EHEGIES - it — - i — — /%
K 2% S/ (mg/L) JFRECR/ % KENEE R (mg/L) AR DR /%
1 g 22K 12.14+0.22 97.80+5.40 11.86+0.23 98.84+4.06 97.69
2 Y 20.65+0.35 104.24+3.76 19.67+0.13 103.32+3.28 95.25
3 ZLE sk 18.98+0.32 97.08+4.84 19.43+0.07 100.36+5.48 97.68
4 PHEi (2022 4F) 4.39+0.04 96.64+1.32 4.35+0.04 99.39+3.02 99.09
5 YT (2015 4F) 7.72+0.17 95.62+8.93 7.71£0.04 98.66+1.94 99.87
6 Y (10) 1.00+0.03 104.24+0.67 0.95+0.12 98.78+1.47 98.78
7 Y (20) 3.5240.34 102.63+2.68 3.46+0.09 96.90+5.31 98.30
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Table 2 Comparison between this method and other ace toin detection methods
[oRIUWIRES LAV K i B EZ PN
Gl (10~90)x10™° mol/L - [33]
(SR YRR R 0.5~2 mg/mL 6.78 pg/mL [14]
LRR L 875 0~12.5 mg/L - [23]
SR -BS 1~100 pg/mL 0.5 mg/kg [16]
UL Lo (75 0.25~20.00 mg/L 0.049 mg/L BNy
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