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Analysis on nutrients of rice bran meal based on
near infrared spectroscopy
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Abstract. To explore fast analysis method on nutrients of rice bran meal by near infrared spectroscopy,the near
infrared spectra of 261 rice bran samples was collected. The spectra was performed with 20 different
preprocessing methods,such as standard normal variate,detrend and multiplicative scatter correction. The
near infared spectroscopy quantitative models of rice bran meal nutrients in 1000~1799 nm were respectively
established by partial least square,principal component analysis combined with artificial neural network and
partial least square combined with artificial neural network with the data measured by chemical method. The
results showed that the models obtained by partial least square combined with artificial neural network were the
best and its prediction accuracy was the highest. The correlation coefficients of the models were 0.9593,0.9168
and 0.9626 for moisture ,ash content and crude protein,respectively.

Key words:rice bran meal;near infrared spectroscopy;partial least square;principal component analysis;artificial
neural network
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Fig.1 Near infared reflectance spectra of

261 rice bran meal samples
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Table 1  Chemical composition in all rice bran meal samples

RAME BANE CPBIE TTE BeE

el
fiks (%) (%) ) (%) (%)

KGy 9.620 13.48 11.54 07444  3.860
KAy 7.480 11.58 9.621  0.8752  4.100

MEA 1331 18.28 15.53 1.033  4.970

FHAE & B J213.31%~18.28%, V- MH M 15.53%+
1.033%, 15785 FF o7 & e Bl o, 16 & i N2 T 2046
Sy FTRE Y
22 KBHEFMSERHNEL
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Table 2 Statistical parameters of crude protein model under 10 optimized spectral pretreatments and 10 different spectral bands by PLS

7y ZH SEC R¢ SECV SEP R»
1 bR 0.3954 09180 0.5526  0.5269  0.8902
2 LiEHR e 0.3898 0.9194 0.5455 0.5231 0.8915
3 IEfG 5 RE 0.3864 0.9180  0.5204  0.5269  0.8902
4 IR R=) 0.3256  0.9458 0.5133 0.5339 0.8914
TR 5 savitzk{i(iolay«‘%iﬁ 0.3893 09188 0.5482 0.6112  0.8505
6 PRttt 0.3854 0.9178 04381 0.5157 0.8975
7 2 JUHUREZ IE  Savitzky—Golay 547 03402  0.9356 04201 04874  0.9080
8 2 TCHUN R IE VA HEAL 0.4058  0.9070  0.4492 0.4774 09142
9 % JUHURES IE  Savitzky—Golay V-1 03996 09100 04556 04870  0.9108
10 Savitzky—Golay -1 . Savitzky—Golay ‘3 40 JEZERIE 0.3838  0.9228  0.5263  0.6258  0.8439
1 1000~1799 0.4058 09070 04492 04774 09142
2 1000~1350+1450~1799 03473  0.9344 04378 04543  0.9214
3 1000~1300-1700~1799 0.4146 09018 04771 04906 0.9116
4 1160~1350-1500~1799 03970 09118  0.4440 0.4683  0.9174
ST B 3 5 1000~1200-1300~1450 0.4852  0.8619 0.5352  0.6389  0.8386
(nm) 6 1000~1200+ 1300~1650 0.3809  0.9205 0.4799 0.5149  0.8983
7 1000~1450 0.4597  0.8790 0.5163  0.6265  0.8450
8 1000~1650 0.5682  0.7980  0.5934  0.8029  0.7252
9 1000~1700 0.5702  0.7967  0.5932  0.7900  0.7375
10 1000~1760 0.4034 0.9088 0.4585 0.4884 0.9124
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Fig.2 The PRESS of crude protein model with fator numbers
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Table 3 Statistical parameters of crude protein model under 10 optimized spectral pretreatments and 10 different spectral bands by

PCA-ANN
Eae) ZH SEC R, SEP Ry

1 G 0.4757 0.8781 0.5806 0.8804

2 EEHRIE 3.0262 0.8613 2.3984 0.8772

3 Savitzky—-Golay“F-i# 0.4636 0.8803 0.5472 0.8882

4 2 JUHURTEL IE AR iEAL 0.7578 0.8748 1.0541 0.8974

BT 5 %fl}ﬁfwﬂ'ﬁE\Savitzky—Gokiyqzi% 4 3.7820 0.8230 2.9753 0.8923
6 Savitzky—GolayF-#f « Savitzky—Golay ‘T4 2 JCHUN L IE EH 0L 0.9155 0.8896 1.3889 0.8474

7 Savitzky—Golay Fi \ Savitzky—Golay ‘S £ At IE AR AR P04 0.9218 0.8945 1.3960 0.8430

8 Savitzky—Golay T \Savitzky—Golay ‘3£ £ FHLIE IHE P04 3.0042 0.8566 23585 0.8587

9 Savitzky—Golay*F-I# « Savitzky—Golay 541 . JEL A% 11 3.4413 0.8477 2.7157 0.8551

10 Savitzky—Golay*F-#1 « 2273 3K 3 2 JUHUIAL IF VIME 0L 0.4396 0.9175 0.5374 0.9129

1 1000~1799 0.4396 0.9175 0.5374 0.9129

2 1000~1350- 1450~1799 0.8995 0.8945 1.3379 0.9033

3 1000~1300- 1700~1799 0.8942 0.8526 1.0316 0.8623

4 1160~1350-1500~1799 0.9974 0.8981 1.4446 0.8953

Seik gk e S 1000~1200- 1300~1450 0.8276 0.8100 1.2201 0.7764
(nm) 6 1000~1200- 1300~1650 1.0115 0.8926 1.4239 0.9054

7 1000~1450 0.8152 0.7943 1.1451 0.7950

8 1000~1650 0.8961 0.8714 1.3497 0.8369

9 1000~1700 0.8372 0.8268 1.2022 0.8617

10 1000~1760 2.9432 0.8662 23116 0.8529

4 TOFPELARG S FAL FURIAN R i6 vE- i B 4 1 T i B/ — 3R 5 N LA I 20 i ST FRDHEL AR BB 0 23

Table 4  Statistical parameters of crude protein model under 10 optimized spectral pretreatments and 10 different spectral bands by

PLS-ANN
JF5 24 SEC Rc  SEP R,
1 Z JUHUR L IE 3.7639 0.8750 2.9694 0.8754
2 PN SR e 0.3895 0.9230 0.5341 0.8990
3 2 JUHUR B IE AR iEAL 0.8515 0.8845 0.9883 0.8778
4 % JCHUREL IE  Savitzky—Golay -8 3.7784 0.8729 2.9694 0.8743
B 5 savitzky—colayﬂﬁ‘iﬂ\savitzky—colay‘%iﬂz:%ﬁﬁﬁ%ﬁiﬂz\l@ﬁqﬂ/bw 0.8159 0.9220 0.9481 0.8937
6 Savitzky—Golay“F-if \Savitzky—Golay ‘3 4 FrifE IEAS A A8 BME 00 0.8162 0.9220 0.9445 0.8968
7 Savitzky—Golay *T-¥ff « Savitzky—Golay T30 AL IE I+ 04 0.2655 0.9626 0.4349 0.9292
8 % JCHUREZ T - Savitzky—Golay S 4 0.7297 0.9274 1.0251 0.9133
9 SRR IE FRUE IE AT A e 3.7817 0.8749 2.9721 0.8754
10 Savitzky—Golay T/ « 72 733K 5« 2 Je UL IE I (E 04k 0.8174 0.9050 0.9454 0.8722
1 1000~1799 0.2655 0.9626 0.4349 0.9292
2 1000~1350-1450~1799 0.3095 0.9610 0.4989 0.9148
3 1000~1300- 1700~1799 0.2955 0.9558 0.5470 0.8825
4 1160~1350.1500~1799 0.8193 0.9020 0.9513 0.8517
SeiE g B 5 1000~1200- 1300~1450 0.8170 0.9159 0.9877 0.8575
(nm) 6 1000~1200.1300~1650 3.8179 0.9026 3.0017 0.8558
7 1000~1450 1.2331 0.9499 1.2862 0.9118
8 1000~1650 0.8100 0.9010 1.1773 0.8650
9 1000~1700 0.3285 0.9581 0.4807 0.9270
10 1000~1760 0.2762 0.9601 0.4402 0.9278

0.9626 F110.9292, H #xAEfm 2= 9 5z 71N » 2 0.2655 Fli 2.2.4  CKBRERIE 28 AR T A 2 KROBERT P
0.4349, Pt LLKE 85 11455 70 1) B AR Dl 0% o B do ] 2 TK 43 FNIK 43 5% FH 5 R AR 7 AR [R] 19 TlA B 7 925 06 1%
1000~1799 nmo. P BV LR @B 7 v A5 B A 2 T 2 30 WL AR S . HH

20155 £168H 89



J@étﬂ%&

bl -

Scence and Technology of Food Industry

BRI PSP T S N b s DN B ) B2 S PR EMVA R PN
BRERA 12 2 I IR 2R B 5 7K G AR 53 RV R 1 A
Y PR 5 A A RN 56 UE 4 A % R 24> ) A 0.9593 Al

13.0¢
125¢
120¢
eSS 3
11.0%
105¢
10.0¢

TithE

115¢
11.0¢
105¢
10.0¢
954
9.0%
85%
8.0t

TotIE

el
5 O
£
18

K3 T ITLLAME RS HU AR E I 17 P A Y
Fig.3

Nutrient prediction models of rice bran meal based on

the near infrared spectral parameters
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0.851137X+1.43445 (R*>=0.8406) , FH £ 11 45 284 F5 300 i
IS P AR 1) 26 17 U7 B D Y =0.9163X +1.28276 (R*=
0.9265) .
2.3 KRBHEFH OSBRI
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N A 9 0 92 30 S 1) KRR =32 2 e o ABE R 3R A T 41
FRAT A , SRALIG UE L P 10 6 3G 250 %) 7K 43 2K 43 FfH
L E AT VA B0 TR, #5555 25 A WL AR 6, JXT
BEAT RS (p < 0.05) , 2170 [F) T 5 B S A1 2 TR
YAAFAE B PEZE . I AT0, s/ a4l &
LA R 8 3 DT A3 AT OKOBERE i 7K S0 L 2K 3 FIH B

BT .

3 FHig

SRAE T 26 I KBRS B T 2T 48 I 6 i,
WAz R E ATV 1 €k I ol BN E 3 0 VT (= s 2 B VAR (= sl
FIIE LR 11 45 ok A 565 [ 207 J 1235060 KR i 4f
EPn AT Ab B, SR B /> ek oy oM e A
N AL Y 25 3203 R0 i e /)y - 3fe & o N TP Y 457
PRG54 7 1A T FEARE o 358 IR A2 1 S T T A HE 7
YRR B, DAAH 5% 58 BOR bR AL i 28 %6F = Fh 7 vk
R BEAT VRN, B B /> e g A N T e
Do 5 30 93 S AU ABE 2R TR B ) AR ar . L K A AR A i
HETIAL B 72 0 22 U IO A IE FE o T A S et
ST Y BEYE [ JE 1000~ 1760 nmi; 2K 53 #5789 (1) 5 AL Tl
Mb By VE o 22 SO RS IE AN 3L 2R A 1E, S LG IRE Ve
[l 2 1000~1799 nm ; FH 25 A5 289 (1) 5 A4 04k #E 7 7%
s Savitzky—Golay V- ¥ « Savitzky—Golay 5 2 « 238 #44%
1EBE oA, 6% i BG £ 1000~1799 nm.
e AR R LAE R, 7K 53 2K 53 FICRH B8 A ABE 20 1) o o
AR RIS LT AR AT % 38 H0o3 5l 24 0.9593 F10.8961.0.9168
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Table 5 Result of rice bran meal conventional nutritional content model under three methods

AL FE 51 ik B yu H (nm) SEC Re SEP Re
Koy WobEs 1000~1799 0.2355 09575 03129  0.8900
PLS Y ix ZICHU R IE s S 1160~1350.1500~1799  0.3025 0.9433 0.4703  0.8749
HEA Z IR IE R E S 1000~1350.1450~1799  0.3382  0.9384  0.4509  0.9221
K4y Savitzky—=Golay 41 1160~1350.1500~1799  0.4549  0.8279 0.3599  0.8513
Savitzky—Golay F-Ht . 7203k F . £ o0
Koy y Y ~ . ~ . . . .
PCA-ANN A R AL (i P O 1160~1350.1500~1799  0.4382  0.8804 0.4347  0.8857
[ Savitzky—Golay - « 2277 3K 3. £ 70
) ! 1000~17 4 917 5374 0.912
A R A (P O 000~1799 0.4396 09175 0.3 0.9129
K5y ZICHU R IE T E S 1000~1760 0.2380  0.9593  0.3070  0.8961
PLS_ANN KA 2 JCHU AR IE R AL IE 1000~1799 0.3638  0.9168 0.4184  0.9006
gy Saviky-Golay P Savitzky-Golay 1000~1799 0.2655 09626 0.4349  0.9292
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