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Abstract: Near — infrared spectroscopy ( NIRS) is one of the current fastest developing and most promising modern

nondestructive analysis technology.NIRS integrates the latest research achievements of computer, optics , mathematics , chemistry

and chemometrics,and has the advantages of simplicity, rapid, low cost,no pollution, contactless, etc. At present, NIRS has been

widely used in food quality analysis and detection research.In the paper,the research progresses of NIRS in wheat flour quality

detection in the recent ten years concerning physicochemical indexes including moisture, ash, protein, starch, and powder

quality indicators including gluten, gluten index,zeleny , water quantity , formation time, stability time and weakening degree, as

well as adulterants including sodium formaldehyde sulfoxylate , talcum powder, benzoyl peroxide, lime, azodicarbonamide , kojic

acid are reviewed.At the same time,based on the current research progresses, it still requires a lot of NIRS research in spectral

data mining, modeling algorithm optimization and model robustness, which will provides more data support and method

reference for the equipment development of wheat flour quality detection in a rapid and nondestructive way.
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Table 1

Application of NIRS technology for detection of physicochemical index in wheat flour

fetbs JEIEE DA #E T i

ALK/
W B 1%

TR i FEAIPERE 275 3Ok

K5y 950~1650 nm 1" Der

K4y 1200~2400 nm (1"Der) + SNV

K5y 570~1100 nm SNV

K5 10000~4000 c¢m ™' None iPLS

KA 12000~4000 cm ' MSC

(S-G) +

4y 12000~4 -
K43 000~4000 cm (1" Der) + SNV

KAy 910~1860 nm None

R’ =0.9843
PLS R} =0.9848 [10]
SEP =0.0929
R} =0.850
PLS RMSEP =0.27% [11]
RPD =2.43
LC R, =0.905 [12]
R, =0.997
RMSECV =0.097%

PLS R, =0.990 [13]
RMSEP =0.088%
R} =0.9315
SEP =0.279
R? =0.9777
RMSEC =0.2453

PLS [15]
RMSEP =0.2640

RPD =2.6183
R =0.947
RMSEP =0.146%
R}, =0.841
RMSEP =0.198%
R} =0.883
RMSEP =0.206%

PLS [14]

PLS [16]
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Table 2 Application of NIRS technology for detection of quality index in wheat flour
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T §77 <
R% =0.88
RMSEP =1.59%
RPD =3.25
7 1200~2400 1" Der) +SNV - PLS " 11
s m (1*Der) AL 1]
R% =0.76
RMSEP =7.34%
RPD =1.90
SNV + (2™ Der) +
(S—C)(ftﬁﬁb) Rp =0.845 (FHif)
i 570~1100 nm De(‘;efi;((?; é;% * LC Rp, =0.859 (JTHi ) [12]
. Ry =0.474 (T 540
SNV + Detrend + (1* Der) +
(S-G) (H %0
i 12000~4000 cm ! MSC PLS Rj =0.8232 [14]
o SEP =0.147
R} =0.9491
T 12000~4000 cm ! Normalize SAA PLS RMSEP =0.5341 [29]
RPD =4.8287
R% =0.934
AT 10000~4000 cm ! R LR - PLS RMSECV =0.51 [30]
RMSEP =0.456
Rey =0.9018
RMSECV =0.708
B 10000~4000 cm ~! (1% Der) + k£ —5HZ - PLS R, = 0.9200 [31]
p =0.

RMSEP =0.083
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FEURI A 23 AT AT T AL B 12500 ~4000 cm ™' 4
BOGIE5 8., Hiar, PLS AR TN Ry b i oo S i,
ZEIR R BT, NIRS 5 AR A TP 8t I 45 A 0l T gy v i A
MR AT B JF IR AL R F MSC s T A AR
[m) % BE MG S, TR A Tk 56, 45 51 [ R PLS 3%
TR TR R A A RS B A BT IR X T BE
5 MSC Widb#AIRKCHR B E—20 50 1E T NIRS
ARG I TS A AR R T BRI X Rl
K F] 400~2500 nm J5F , 4R1HAF R SNV S i a3,
AE A [ 2 o BN T A 22 ) 4% ( RBF — ANN) 455 78U Fiii
W/ INE Ay R A, PRI ASOR VE— 2 R T X
TIRES I T AT W E B A L.
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Table 3 Application of NIRS technology for detection of adulteration in wheat flour

£ e i pin i SUL IS EYIRFS

o wi e
P Bl e 7 v

ARk RERIPERE 2530k

RS OB BRS040 12500~4000 em ™' SNV + (1% Der)

HAOk 12500~4000 c¢m ™' -
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HEPaY ) 400~2500 nm SNV

T A H R 900~1700 nm VAN

900~1700 nm EMD

i AR I
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