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Application of Near—infrared Spectroscopy in
the Fermentation Process of Alcohol

YANG Weixu, KONG Lingxin, CHAO Ye and LI Liping
(Jilin Fuel Alcohol Co.Ltd., Jilin, Jilin 132101, China)

Abstract: The application of near-infrared spectroscopy DA7200 to determine the processing products, oligosaccharides, and organic acids in the
liquefying process, saccharifying process, and fermenting process of alcohol was elaborated. The improvement of sampling apparatus and the im-
provement effects of calibration model by HPLC double detector system were discussed and their accuracy and repeatability verification were car-
ried out. The results suggested that NIR could be used for the determination of oligosaccharides and organic acids and could provide useful refe-
rence for the control of processing products in fermenting industry.
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1 HEHHLEEE EMEHIER ,MSC
9145 s . , 1386 nm
- 102V1251  102V1311 03U1051 03U1101 03U1701 ’
pH 4.10~4.60 2.84~4.86 3.50~3.90 3.70~4.00 986 ~ 1386 nm
YR JEE (g/100mL) 1. 00~4.50 9. 89~16.00 1. 05~12.15 0. 88~12.00 0. 13~0. 30 ’
RS (°BX) 7~25 19.1~26.8 5.60~18.90 7.80~15.0 7.2~9.0 °
R (FE) 0.05~0.25 0.03~0.36 0.04~0.31 0.10~0.40 2.3 Renew Energy
W45 %vol) 0.10~8.30 0.80~11.3 9.5~14.3
x2 HRENESREE (RBERAHNEN HPLC 5 (g/L)

paxii] 4y DP  FEZE—WEF  FCEBE RiapE BB PTRARE TR AR MR O N W AW
MAX  103U1051  71.74 0. 87 18.26  73.70 65 0.45 0.8 1.37 0.76 5.86 5.88 67.44
MIN  TikEERE  44.43 0.10 12.82  3.88 13 0.06 0.27 0.68 0.10 3.60 3.78 37.76
MAX  103U1101  46.40 0.18 13.41  63.14 23 0.24 0.77 1.17 0.80 5.40 5.27 65.95
MIN  FkRBERE  33.77 0.07 7.24 35. 25 09  0.06 0.26 0.74 0.18 4.58 4.85 58.10
0 1
0 0

MAX 10301701 3.37 .62 4.48 6. 05 45 0. 85 0. 80 .49 1.20 7.54 7.53 109. 86
MIN  RFERARE  2.82 .29 3.85 1.51 52 0.13 0. 35 .46 0.30 6.14 6.66 105.58
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986~1386 nm MC+None+SGlst.5 0.943 0.423 5  1.27 0.86
950~1650 nm MC+None+SG1lst.5 0.807 0.654 15 0.89 0.65
986~1386 nm MCH+MSC+SGlst.5 0.932 0.458 6 1.28 0.78
950~1650 nm MCH+MSC+SGlst.5 0.901 0.504 17 1.01 0.65
1400~1650 nm MC+None+SGlst. 5 0.723 0.6564 16 1.00 0.67
1400~1650 nm MC+MSC+SGlst.5 0.812 0.578 16 0.895 0. 89
986~1386 nm MC+None+SG2st.5 0.897 0.489 12 0.965 0.78
986~1386 nm MCH+MSC+SG2st.5 0.873 0.587 14 0.987 0.76
986~1386 nm MC+None 0.882 0.562 13 0.8750.68
986~1386 nm MC+MSC 0.879 0.543 12 0.765 0.65

sm,m

Diply [Vaiance 7]

stow[Sroe =]

_ we |

T T K —r— -0 I

P |

EC —

sarpe [TTTETTZ =]

f ::‘.f ‘\B:.T‘.".u...... [T [eemoi aae -
6 Variance  Correlation(R)
MC+MSC+SGlst.5
Renew Energy ,
s SEP 20
5,

.......

Yeu | peproc | fegons

Dispey [Faw <]
e T —
s [T) 128112707 2]

ek [ -]
Show |Single <]
D v

s |

Vsl ook

[ emmrie. | et e sse |t e | e o s e spcn s

Yew | PreProc | Begiors

e
P —|

Sampe [TT25112707 <]

(| tnterse | vt s st | s k| e s e s o

7 Variance  Correlation(R)
MC+None+SGlst.5

@
Renew Energy
SECV
( 6) °

3

3.1 DA7200

32 ,
33 )

SEP



88 2011 9 ( 207 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2011 No.9(Tol.207)
Fz5 AMURITEFEFERNEE
A Fermentation i T Beerwell R PR Yeast Prop 9% TRE R AT
) (USA) (M) (USA) (ML) (USA) (FH ML)
Range  9.00~26.00 5.6~18.9 9.6~10.5 12.1~14.8 12. 6~20. 2 7.8~9.2
Brix R 0. 995 0. 990 0. 466 0.977 0.876 0. 849
€7:3:°3) SECV 0. 433 0.331 0.172 0. 441 0.611 0.589
SEP 0. 640 0.57 0.22 0.57 0.790 0. 86
Range  0.76~15.76  44.43~71.74 0. 80~1. 80 33.77~46.40  4.68~13.53 2.82~3.37
DPL* R’ 0. 993 0.979 0.158 0. 982 0.344 0.795
SECV 0.375 0. 894 0.079 1.075 1.48 0. 635
SEP 0. 625 0. 667 0. 06 0. 852 1.191 0.58
Range 0.70~1.82 0.1~0. 87 0.077~0.110 0.07~0. 18 0.51~2. 15 0. 29~0. 62
DP. R’ 0. 889 0. 902 0. 429 0. 894 0. 64 0.76
‘ SECV 0.144 0.03 0. 0065 0. 008 0. 259 0.11
SEP 0. 205 0.124 0. 02 0.125 0. 477 0.33
Range 0.37~5.17 12. 82~18. 26 0. 48~0. 73 7.24~13.41 2.13~3.92 3.85~4. 48
Maltose R 0. 952 0. 883 0.743 0. 822 0. 467 0. 863
(ZZFHE)  SECV 0. 367 0.536 0.03 0. 649 0.269 0.33
SEP 0.363 0.52 0. 06 0.73 0.198 0.22
Range  0.06~10.58 3.88~73.70 0. 06~0. 57 35.25~63. 14 0.14~7.90 1.51~6.05
Glucose R 0.99 0.988 0.753 0. 946 0.918 0. 906
(%) SECV 0.325 1.043 0. 07 0. 896 0. 680 0. 423
SEP 0.343 0. 96 0.24 1.02 0.924 1.01
Range 0. 03~0.21 0.68~1.37 0. 069~0. 205 0.74~1.17 0.014~0.10 0.46~1.49
LacticAcid R’ 0. 598 0.439 0. 904 0.338 0.536 0. 527
(FLER) SECV 0.018 0.15 0. 0097 0.19 0.015 0.14
SEP 0.017 0.43 0. 02 0. 68 0. 009 0.35
Range 0.35~1.45 3. 60~5. 86 1.07~1.39 4.58~5. 40 0.27~0. 89 6.14~7. 54
Glycerol R 0. 958 0. 966 0. 754 0.973 0. 965 0. 958
(N=HK¥)  SEcv 0. 063 0.231 0. 044 0.208 0.0338 0.211
SEP 0. 060 0.12 0.05 0.20 0.039 0.17
Range  0.007~0.07 0.10~0. 76 0. 023~0. 07 0.18~0.80  0.008~0.039 0.30~1.20
AceticAcid R’ 0. 567 0. 638 0.584 0.701 0.188 0. 801
(BETR) SECV 0. 0089 0. 088 0. 008 0.079 0.0072 0. 092
SEP 0. 0100 0.45 0.01 0.51 0.0100 0. 62
Range  0.663~13.58 37.76~67.44 11.48~13.27  58.10~65.95  0.107~4.00 105. 58~109. 86
Ethanol R 0. 997 0. 997 0. 853 0.923 0.988 0. 960
(Z.1%) SECV 0. 255 0. 86 0.172 0.58 0.129 0.35
SEP 0.189 0.56 0.29 0.63 0.236 0.78
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