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Quantification of Tocopherol and Tocotrienol Content in
Rice Bran by Near Infrated Reflectance Spectroscopy
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ABSTRACT : Near infrared reflectance spectroscopy
(NIRS) is a rapid and accurate analytical method for
determining the composition of agricultural products and
feeds. This study was conducted to determine tocopherol
amd tocotrienol contents in rice bran by using NIRS sys-
tem. Total 80 rice bran samples previously analyzed by
HPLC were scanned by NIRS and over 60 samples were
selected for calibration and validation equation. A calibra-
tion equation calculated by MPLS(modified partial least
squares) regression technique was developed and coeffi-
cient of determination for tocopherol and tocotrienol con-
tent were 0.975 and 0.984, respectively, in calibration sets.
Each calibration equation was fitted to validation set that
was performed with the remaining samples not included
in the calibration set, which showed high positive correla-
tien both in tocopherol and tocotrienol content file. This
results demonstrate that the developed NIRS equation can
be practically used as a rapid screening method for quan-
tification of tocopherol and tocotrienol contents in rice
bran.

Keywords: NIRS, rice bran, tocopherol, tocotrienol, HPLC,
MPLS regression.
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Table 1. Laboratory reference values of oil, tocopherol,
tocotrienol, and vitamin E concentration in rice bran.

No. of
samples(n)
Oil (%) 101
Vitamin E (mg/kg) 80
Tocopherol (mg/kg) 80
Tocotrienol (mg/kg) 80

Range Mean  Std. dev

6.53~293 224 21
5.72~56.8 44.6 13.8
343~272 183 6.66
229~32.8 263 7.88
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Fig. 1. Second derivative of high and low spectra in the region
2,260~2,380 nm (A: tocopherol) and 2,280~2,360 nm (B:
tocotrienol).
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Table 2. Calibration parameters according to three different
regression analyses and four mathematical treatments
for vitamin E content in rice bran.

i Vitamin E(m
Regress%on Math treatment (mg/ke)
analysis R2* Mean  SEC**
1,4,4,1 0.589 472 7.17
Step-wise 1,10,10, 1 0.529 49.0 6.51
P 2,441 0736 466 659
2,10,10,1 0.694 49.7 5.10
1,4,4,1 0.479 46.3 8.55
1,10,10,1 0.578 46.7 7.58
Step-up
2,4,4,1 0.539 45.1 8.93
2,10, 10,1 0.686 44.6 7.73
] ) 1,4,4,1 0.925 51.3 1.70
Modifiedpartial -~y 16 19 1 0952 483  2.35
Least Squares
(MPLS) 2,4,4,1 0.971 49.0 1.61

2,10,10,1 0.975 48.0 1.75

Math treatment a, b, ¢, d: a = derivative function; b = gap; ¢
=smooth; d = second smooth

*R? = squared coefficient of multiple determination in calibration;
**SEC = standard error of calibration
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Table 3. Calibration parameters according to three different regression analyses and four mathematical treatments for tocopherol and

tocotrienol content in rice bran.

Regression Math Tocopherol (mg/kg) Tocotrienol (mg/kg)
analysis treatment R2 Mean SEC R? Mean SEC
14,41 0.504 207 337 0510 269 522
. 1,10, 10, 1 0583 213 2.64 0.735 28.1 2.93

Step-wise
2.4,4.1 0549 20.6 322 0.847 286 213
2,10, 10, 1 0.645 19.0 3.59 0.871 286 2.12
1,44, 1 0.547 187 434 0511 26.3 552
Seo 1,10, 10, 1 0.538 18.9 430 0341 27.4 5.8
pup 2.4,4,1 0.528 185 448 0.541 27.4 441
2,10, 10, 1 0532 185 454 0583 2.6 4381
_ . 14,41 0.889 200 1.97 0.946 28.8 1.17
Modified partial - 15 1 0.923 211 124 0.963 29.5 0.70
Least Squares

(MPLS) 2.4,4,1 0975 19.8 0.89 0.988 284 0.60
2,10, 10, 1 0.950 202 1.23 285 0.69

0.984

Table 4. Calibration and cross validation parameters by MPLS
regression for tocopherol and tocotrienol contents in rice

bran.
Math Calibration set Validation set
treatment R2 SEC i SEP
Tocopherol  2,4,4,1 0.975 0.880 0846  2.205
Tocotrienol 2,10,10,1 0984  0.688  0.956 1.149

*SEP : Standard error of prediction in validation
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Fig. 2. Correlation plot for tocopherol and tocotrienol contents, NIRS data vs. laboratory data of the calibration set in rice bran samples.
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