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Tocotrienol and Tocopherol Contents of Rice Bran by Milling Recovery
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Young-Hyun Lee*, and Young-Sang Lee**
*Gyeonggi-do Agnicultural Research and Extension Services, Hwasung 445-972, Korea
**Division of Life Sciences, Soonchunhyang Univ, Asan 336-745, Korea

ABSTRACT : Tocotrienol (Ts) and tocopherol (T) are well-
known antioxidant vitamin E isomers that are enriched in
rice bran, most of which is removed during polishing pro-
cess. To verify the polishing-dependent fractional content
of tocotrienol and tocopherol, harvested brown rice of 4
cultivars were polished by 4.0, 6.4, 8.0, 9.6, and 12% (w/w)
and resultant bran powder and rice were used for T; and
T analysis. Polishing degree affected bran T; content in
that bran polished by 6.4% exhibited highest T5 content
compared to other polishing degrees except in cv. Chu-
cheongbyeo which showed similar T; content from 4.0 to
8.0% polishing. In case of tocopherol, bran polished by
8.0% exhibited highest T content in all tested cultivars. In
general, T; distributed in higher quantity in exterior i.e.,
in less polished bran, while T showed relatively less decrease
with enhanced polishing degree. Consequently, total vita-
min E content in bran as calcnlated by the summation of
T; and T became less dependent on polishing degree in
that bran polished between 6.4 to 9.6 % exhibited no statis-
tical differences. The rice of cv. Chuchongbyeo, remained
after polishing, exhibited similar vitamin E content up to
6.4% polishing, above which significant vit E loss could be
observed. These results suggest that polishing less than
6.4% is desirable to minimize the loss of tocotrienols and
tocopherols during polishing,

Keyword : vitamin E, tocotnenol, tocopherol, rice bran, mill-
ing recovery.
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o]#3} tocotrienolS- Park er al 2004)0l &l3tA et
oA A=z 2127 25.06, RE 450, 55 3.54,
ERIRE 3.04, &5 258, €3} 0.12 mg/100g0] 242t F2o)
FHEle) AAL, Fohut AdE, 74, sinlelr) S EAdA
£ tocopherol FHF3FL 1O tocotnenolS HEEA] 9%
okl E3ict HE S-2uElellA Au) H F5H o
7+ 3 tocotnenol % tocopherol®l]l T3} Park et al
(2003)2 tocotrienol®] 7A-f- FFol wt ztol= Aot
2239~37.07 mg/100 g TH-H Ao= K3t
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A N-P,0s-K,0=11-4.5-5.7 kg/10a, A2 AHZ] 30X 14 cm
2 20033 592000 o|Yale] Auig HE AQ|wolA] oA
2 AuE ol A, dF3 9 IAF)I1)9) Park er
al.(2003)2] A3 A tocotmenol Tgo] M H=A ZohEA
QA th F 4FES 8 ANE AR AE7)(FC2K,
Otake, Japan)E ©]8-slo] v ZA] & 4.0, 64, 8.0, 9.6,
120%(wiw) 5722 AEE 28 EA7](MC90A, Toyo,
Japan)E 0|83l 7} £A & HT =A3] ik v)da 2
GRS JF 4L PEEEY] ¥ A4 e 21 %

-80°C W&ol BA3tHA B4 A2 2835t

Tocotrienolt Tocopherol 244

7 05 g& 50 ml PRl #H3ke] ascorbic acid
0.1 g ethanol 5 miZ 7}3}3L 80°CY F-&zolA 10827+
g & 80% KOHE 015miE 7Isk] 80°ColA] 1087k
saponification® FAISF & 1ce batholl &4 A3 Jzhai9]
o} FH4 5 mi9) hexane 5 miE 7R3led 2 & § U4
E2]8}2 hexaneZS 100 ml Y50 FH319.2™ hexane
5 m¥ 23] 5L wEske] ool ATt ©] hexane
S /T 5 mE 718k 33 MHIFAL hexaneF &
Na,SOE A1 & daviE= F53th o] 588 1
ml 1sooctane® 2 £38}d 02 um PTFE syringe filter®
A3 A& HPLC BHAIEE 852 o|HAEE 43,
Zt o)Al $HEF} tocotrienol R tocopherol] ¥ B &
vitamm E O Z S,

HPLC(Sykam, S1101, Germany) %
Zom tocotrienol#  tocopherol 2]
(Germany) AEFS ARSIAL, 7t A&

Z71& Table 13}
FA ke MerckAt

WMEOR 24
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Table 1. HPLC conditions for the analysis of tocotnenol and

tocopherol

Item Conditions
Column Zorbax Silica, 4.6x250 mm
Detector Fluorescence detector

(excitation 290 nm, enussion 330 nm)

Mobile phase Isooctane - ethyl acetate : acetic acid : 2 2-di-

p methoxypropane =98.15 07-0.7:0.1 (v/v)
Flow rate 1.6 ml/min

Injection volume 20 pl

2 AAZ SAS program® Z FA A3

Tocotrienol &2

H EFgd =AY WE w7t tocomenol T Aol=
Table 29} 2t} tocotnenol THaEFLS FABIA =AH&
40~8.0%% 208 0~224.1 mgkg ' & o7} YuAo} 2 o)
4o EAENN T FosAl AN, dE e B
6.4%14 283.7 mgkg 'O 7HF mkou) = Eo] EAY
wow o] folsiAl ZAHAT 2AETle EHE
40~6.4%°14 271 7~278.9 mgkg 'O & EUT T ololM=
o] AN At E 64~9 6% TG&A 3134~
3159 mgkg' 2 F w9ko 1 o} e olsllAs st
Qrt. 2480 WE tocotrienol TEFHolE 4EF 7h7t ThE
W2 Holou 35 vHY 9 =SS 64%C10L

ZAd9l AvE B34S 0% IME B kS BTt

Table 2. Contents (mg g™ DW) of tocotrienol 1n rice bran of tested vaneties according to pohshing degree

polishing degree Chucheongbyeo Ilpumbyeo
(%) T o B y 8 T, o B Y d
40 2241a  829a 1.0a 1313a  89a 2536b 865D 14a 1522b  135a
64 2215a 816D 10a 1304a 84ab 2837a 987a 15a 1689 a 14.7a
8.0 2080ab 782ab 10a 1212ab  76bc 252.1b  862bc 1.3 ab 1513b 133a
96 189.5bc  71.2Dbc 10a 1105bc  69cd 2385bc  81.2bc 1.3ab 1433b 127 ab
12.0 1742¢  644c 09a 1022¢  6.7d 2172¢  715¢ 11b 127.6¢  11.0b
polishing degree Koshihikari Andabyeo
(%) T; o B Y 3 T; o B Y 8
4.0 271.7a  883a 0.6 ab 1758a 7.1a 2833b 207a nda 2548Db 7.8 ab
6.4 2789a 90.0a 09a 1808a 7.2a 3159a 213a nda 286.0a 86a
8.0 2335b  789b nd'b 1494b 520 3139a  204a nd a 2854a 81ab
96 2329b  77.1b 0.3b 1501b  54b 3134a 19.8a nda 2849 a 8.7a
12.0 2096c  697c ndb 1350c 490 2674b 171b nda 24260 77b

T, Total tocotrienol, 'nd Not detectable
*Means within columns followed by the same letter are not significantly different at the 5% level by DMRT



ojg} Zro] TAZo)] W tocotrencld e xolE EEAE=
FEI 2 ] 4FF 2F y-tocotrenole] FFE 7 Bol
QT q-tocotrienol®] 2 THE-0]At). tocotnenol@ I 47H
TEAE FFL Park er al (2003)9] AZpETE X o
& kot F5 7 xole] AR Yo, uiAelA
tocotrienol ErFo] 7P @A o-tocotrienol 3] F HAR
W A 9dt 2 dye] dae Fuiit 2o =4 2
3 tocotrienol &l A3 Ko er al. (2003)0] AA)EH 1
7} % tocotrienol EFIE= A Zol7) deH ol AREH
5 248, 728 2 7 F vlgem)®] &Y ol 7]
A3 Ro7 AzbdEn)

Tocopherol &2

ALY wWE B F5E v tocopherol T xlol=
Table 33} 2t} FHH= =4E 8.0%014 tocopherol 3o
1170 mgkg 02 7P E%oH, B4 & AU Fe5E
TEE ZAEAY O e 280 WEFE ¢ Y F
e =8E& 80%°I4 a-tocopherol EHFe] 88.1 mgkg™
S 2 % tocopherol T UIFELS AL 9on g
tocopherok> 222 mgkg 'S 2 E} E=AFEHT} {oldA =%
o dE3EHE =8 8.0~120%°14 tocopherol 87.5~90.6
mgkg 02 BT TA o] WSS ke 7AEY &
EANE =HE 80~120%14 o-tocopherol T #Fo]
62.5~66.8, y-tocopherol 163~17.1 mgkg'oZ2 B =&
Hrt &9ttt IAIETREE =4S 8.0~9.6%°14 tocopherol
118.1~1215 mgkg '22 7P Eghon £48o] h}t v
255 7AEIHT. 2ABFEIE tocopherole] =W A
&AM a-tocopherol®] 84.7~86 6, Y-tocopherol 26.1~26.9

$2{EE5(KOREAN J. CROP SCL), 49(6), 2004

mgkg 02 =Th thiE = 6.4~9.6%9014 tocopherol
829~909 mgkg 'O E EUOH TS| EAY WEHE
23t vie AW, dFH, XSSk 2 o-
tocopherol H.T} vtocopheroto] B¢kom 2 e 632
mgkg oA},

WA AlEE 4FF BF =4S 8.0%904 tocopherol T
Zo] 7 = Jehton, 3 E A% 3EFL 80~
96%9ME =2 TS B3t

Vitamin E g2t

¥ =R e FE5Y vitamin E S Table 49} 72
o} vitamm E E%e FHHE THE 40~9.6%14 2950~
320.5 mgkg'E E}OU EAHE 120%9ME HAHUL,
dEFHE EFE 64~120%14 3078~339.6 mgkg 'O 2
4.0%%r0] Wkt EE IAETlEE FAH e o]l =FE&
4.0~9.6%N1X 347.4~369.6 mgkg™ oYL P =S
6.4~9.6%°1*] 398.8~404.8 mgkg'OF E}oV; ¥t £

Table 4. Contents (mg kg™ DW) of total vitamin E 1n rice bran of
tested vaneties according to polishing degree.

polishing - Chucheong- Ilpumbyeo Koshihikari  Andabyeo

degree (%) byeo
40 296.4 ab 2923b 3474a 3549b
6.4 3070a 337.6a 369.6 a 398.8 a
8.0 3250a 339.6a 355.0a 4048 a
9.6 295 0 ab 3255a 3510a 403.3a
12.0 2703b 307.8 ab 317.6b 347.4b

*Means within columns followed by the same letter are not
sigmificantly different at the 5% level by DMRT.

Table 3. Contents (mg g™' DW) of tocopherol 1n rice bran of tested varieties according to polishing degree

polishing degree Chucheongbyeo Ilpumbyeo
(%) T! o B Y 8 T o B Y 3
4.0 723d  5344d 49a 140d nd* ¢ 387¢c 26.7¢ 39b 81c ndb
64 855c 624c¢ 60a 165¢ 0.6b 539b 38.1b 46b 11.0b 02b
8.0 117.0a 88.1a 59a 222a 08a 87.5a 62.5a 7.1a 172a 0.7a
96 1055b  79.3b 58a 19.7b 0.7b 870a 634a 63a 167a 06a
120 96.1bc 710bc 6.0a 184bc  0.7b 90.6a 668a 65a 16.7 a 06a
pohishing degree Koshihikari Andabyeo
(%) T o B Y ) T o B v S
40 7574 519d 6.0b 179d nda 71.6¢ 215a 42a 440c 19a
6.4 907c¢ 628c 6.8 ab 20.8¢ 03a 829ab 21.7a 3.7ab 555b 20a
8.0 1215a 866a 77a 269 a 04a 909 a 217a 39ab 632a 21a
9.6 118.1ab 84.7ab 6.9 ab 26.1a 04a 899a 21.7a 3.1b 632a 19a
120 1080b 7720 65ab 23.8b 0.6a 80.0bc 188D 29b 56.6b 1.7a

T + Total tocopherol, ind : Not detectable

*Means within columns followed by the same letter are not sigmificantly different at the 5% level by DMRT
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Table 5. Contents (mg-g~' DW) of tocotrienol, tocopherol and total vitamun E in rice of Chucheongbyeo according to polishing degree.

Tocotrienol Tocopherol
d%(;lrl:::l l(r;/%;) T, o B 5 Tt b VitE
3 Y o p Y

4.0 148a 48a nd? 10.0a nd* 106a 92a nd 14a nd 2544

64 13.5a 44a nd 9.1 ab nd 105a 92a nd 1.3ab nd 24.0a

8.0 110b 32b nd 78bc nd 82b 71b nd 1.1bc nd 19.2b

9.6 83c¢ 22¢ nd 6.1c nd 57c¢ 48¢ nd 09c nd 14.0c¢
12.0 53d 11d nd 424d nd 19d 1.9d nd ndd nd 72d

T; : Total tocotrienol, T . Total tocopherol, *nd : Not detectable

*Means within columns followed by the same letter are not significantly dafferent at the 5% level by DMRT.

&o] AU e 7HAasisinh oleizke] vitammn E &k
Hhxloll ek =4 &2] Zo] A Uehd o= 4 &
2 TA8o| UIg tocotrienol#} tocopherol®] ¥HF E-E7}
o3RS Byt olu]2} tocotrienol?} tocopherol §Ho] 3l
vitamin E o] HER AME JAHPAYD Ao] F8Rle=
Azt GebA vitamin E $FS SHOE & #f ol
E2 FoX FFEHE EAEE 64~9.6%C10T

do,

o i

4to] tocotrienol, tocopherol ® vitamin E &2

=go= n)7}o] MAHE F¥E2 tocotrienol T Table
59} 7ro] =AE 4% wl 14.8 mgkg ' I} EUF, =
FEo] woHATE wolAle BN FArle =8E&e
80~9.6%% StE=Z ojmj &4 tocotrienol FFE 83~11.0
mgkg 02 SFollA AWE v]7} tocorienol S| 49% A
=9om, FFAE otocotrienolS 22~32 y-tocotrienol
6.1~78 mgkg™ o] 1ot B-2F d-tocotrienok> HEH
A ¥k}, ol 7oA B-tocotnienol 1.0, S-tocotrienol
7.6~6.9 mgkg'el AEFHUL A= A7t Ut

Tocopherol &% tocotrienols} o] =AE0] 4.0%Y
106 mgkg'o2 7P Egon =4E& §0-9.6%Y He
57~82 mgkg'e® Yot} BFAE o-9 y-tocopherol®]
AEHAL, =AHE 8.0-9.6%Y W o2} y-tocopherol FEH
Z¥Zk 74, 09 mgkg 'O 2 0)7F dEke] 63%01U

Vitammn E &2 =48 4.0%Y @ 254 mgkg'o® 7}
T =N EAE 80~9.6%Y W= 14.0~192 mgkgloZ
o7} 3o 54% FEE Wit

¥ o2

F3y 5 4EF9 dArE 40, 64, 80, 96, 120%E =
Aot wle] =& v $9 tocotnenol ¥ tocopherol
2]3 vitamm E F3e] AAE FHEA £ AEE F
g3t Axe o At

1. ¥79] tocotrienol o] Hulrl He EAHLL 4%E

7tz O WhgS Hov FEoR JPE u3d ERee
64%°1AL TG il A& 80%A e FrelAt
AAT.

2. M7k2] tocopherol T 4FF EF SAHE 8 0%olA
7V E=A vERgeH, 48 AT Qi 3§
9.6%NA = FAX7F AT

3. 717¢] witamin E @] 7P 12 =42 8.0%014%
Ag FLTE 7l ta zole o HARE 64~96%9] =
FeoMe At Th

4, 29) tocotrienol, tocopherol IZ]X wvitamin E 3k
2 =4 &o] ZolATE Zhse AYCE =HE 8%Y
o) ztzbe] ke 11.0, 8.2, 19.2 mgkg! °|Ax, Hol=
tocotrienols?} tocopherol 54 F o-9} vk ZHE =Hoh

A A

0044 E FY7I&TAE A7u] Ao ofa)

olg=s
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gL, HHE e, HAS =AF olgd. T o)
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