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Abstract

The objective of this study was to characterize and determine contents of vitamin E isomers (alpha-, beta—,
gamma-, delta—-tocopherols and tocotrienols) in different steamed rice dishes, with or without other grains.
Five different rice dishes were evaluated for the vitamin E nutritional value as major Korean staple foods.
They were plain steamed rice (SR) and steamed rice mixed with barley (SRBa), red bean (SRRB), black bean
(SRBB), or multi-grains (SRMG) containing a mixture of black rice, barley, red beans, and black beans. Vitamin
E isomers were extracted from five grams of freeze-dried samples with hexane after saponification. An
analytical method, using a normal-phase HPLC with a UV detector, was developed and used to determine
the amount of each vitamin E component. The results showed that SR contained three vitamin E isomers (alpha-
tocopherol, alpha-tocotrienol, and gamma-tocotrienol). Alpha-tocopherol and gamma-tocotrienol were de—
tected from all samples while only SRBB contained beta-tocopherol and beta-tocotrienol. SRMG showed the
highest (3.9 ng/g dry wt) and SRRB showed the lowest alpha—tocopherol (1.3 ng/g dry wt) contents. SRBB
contained about 5 to 16 times more gamma-tocopherol (19.7 ng/g dry wt) than others. These results suggested
that adding black bean or multi—-grains can dramatically improve the vitamin E nutritional values compared
to the plain steamed rice (SR). Information obtained from this study can be directly related to the amount
of vitamin E intake and can be used to balance the diet for Koreans.
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Table 1. HPLC conditions for the analysis of tocopherol and tocotrienol

Parameters Conditions

Instrument Skykam, S1101, Germany

Column Zorbax Silica, 4.6X250 mm

Detector UV detector, 290 nm

Mobile phase Isooctane/ethyl acetate/acetic acid/2,2-dimethoxypropane=985:0.7:0.7:0.1 (v/v)
Flow rate 1.6 mL/min

Injection volume 20 uL
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Fig. 1. Typical HPLC chromatogram of tocopherol (T) and tocotrienol (T3) standards.
1: @ -tocopherol, 2: @ —tocotrienol, 3: B-tocopherol, 4: 7 ~tocopherol, 5: B-tocotriencl, 6: ¥ ~tocotrienol, 7: 8-tocopherol, 8: §-tocotrienol.
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Table 2. Contents of tocopherols in rice cooked with vari-
ous cereals” (Unit: ug/g)

alpha beta gamma delta T2
SR 22405 - - - 22
SRBa 1.9+£0.7 - 1.2%+0.3 - 3.1
SRRB 1.3+£0.2 - 36+1.2 70+09 119
SRBB 32+05 05x01 197%02 152*06 386
SRMG 39+09 - 21%+02 22%03 8.2

Y Abbreviations of rice dishes are SR for steamed rice, SRBa
for steamed rice with barley, SRRB for steamed rice with
red bean, SRBB for steamed rice with black bean and SRMG
for steamed rice with mixed grains (black rice, barley, red
bean and black bean).

27 stands for tocopherol.

Table 3. Contents of tocotrienols in rice cooked with vari-

ous cereals (Unit: ng/g)
alpha beta gamma delta T3
SR 1.1£0.2 - 46103 - 5.7
SRBa - - 14+02 - 14
SRRB 0.7£0.2 - 29*+1.3 - 36
SRBB 0803 1503 09*£03 - 3.2
SRMG  21%05 - 63509 17%02 101

Y Abbreviations of rice dishes are SR for steamed rice, SRBa
for steamed rice with barley, SRRB for steamed rice with
red bean, SRBB for steamed rice with black bean and SRMG
for steamed rice with mixed grains (black rice, barley, red

_bean and black bean).

9713 stands for tocotrienol.
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