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Quantitative Analysis of y—oryzanol in Rice Bran

Tae — Soon Kwak* and Hee — Juhn Park*®

ABSTRACT : Phytochemical analysis on rice bran and its pitch was performed by the tool of TLC,

UV~ and IR — spetroscopy,

so that it was found that they contained Yy — oryzanol and free sterol.
analysis of free sterol revealed that it was composed of f— sitosterol,

GC~-M\IS

campesterol and stigmasterol. Suc-

cessive phytochemical analysis of y — orvzanol revealed that it was composed of ferulic acid ester of tri-

respectively.
24 -

terpene and sterol,

cloartanol, cycloartenol,

Triterpene moieties of y— oryzanol were identified as follows :
methylenecycloartanol and unknown ftriterpene;

cy-
And sterol moieties were

found to be identical with free sterols. In addition, characteristic absorption band in UV spectrum (220 — 340

nm) was exclusively due to Y —oryzanol. Thus,

it was suggested that rice brans of nearly all species of

Oryvza sativa can be quantitatively analyzed by UV absorption spectrometry, even when water soluble pig-

ments was contained in the rice bran.
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cycloartanol, 24 — methylenecycloartanol $°] 11,
T4 sterol cholesterol, trimethyltosterol, dihy-
dro -y —sitisterol, dihydro — f - sitosterol, B—si-
tosterol, campesterol 2 stigmasterol 5°]tF, 1
A}, y-oryzanold
moiety= campesterol (16%), B - sitosterol(7%),

F9 triterpene 2 sterol

cycloartenol (30%), 24 — methylenecycloartenol
(23%) 3} cycloartenol & 74 © T},

1 9o ul & Fol & triglyceride, diglyceride,
monoglyceride, 2 A ¥4+ (palmitic acid7}
50%). squalene, ferulic acid, sterol, 3L FA|HF=
@2E, wHesa, AR, lipoprotein, vitamin
Bi, By, E Fol &3] g},

y—oryzanol®] el Aol A B2 AL 5
Yool B4 gAY ESE Eastd 1, Shi-
nomiva "3} Sakamoto "2 y-~oryzanol® ¥
A2 Aetagzte Bad v vt Yoshine S99
TAEF Fxpel] A 83y -oryzanold] IS uke
A o] Bdo] ¢3ldt nA YT AT F e A
o2 B3t Tajima ¥"8 cytochrome P -
45091 ¢J3 ¥l E superoxideo] W8 y- oryzanol
o} Fatetat g o] 7172 ¥ 13 v} ferulyl7] ol 719
g} phenoxy radical®] ¢H3 Aol 71918t sl el

o] &} Zol, y-oryzanol B3 2L gAY &

ol ¥l F2} Foll A& Abael FAlol o 2k
288 UEgo] o] wol s 8 & REstE A
3t

ek
ot

B A2 o] 2 olAo] LN Yw PA
& 5 A7 A 71 E ]rEP:H =3
ek, wjiFe] EA &
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oryzanol®l &S AR el= % Zﬂ.%‘”]g 7o)
FL AEE ANG Ao o] g8 5
g 5}5d o},

S ERETT
AlE

Tarﬁ‘l%?l pitchZ Oéoi

7171 A Ajet

&% & FElectrothermal digital melting point ap~
paratus® AH&otel &8t IR spectrum-
Bomem MB-100 FT-IR spectrometer® KBr
disk Hez 2339 o, UV spectrume Shi-
madzuAte] UV =160 vv/vis recording spec-
trometerE Ap&3te] 23t GC-MS &3
Al & GCE Varian 340022, MSE Finnigan
Mat TSQ - 70022 H& &l A&tk TLCE
Kieselgel 60 Fou B AF2-319 3 &80 = A F4]
k& Al-8-3h 9l o}

| GC-MS &3

2wl 8l T3 Aol &

‘_‘:'__
= KOH ethanol %2 2 H|3}3} 31
2 ether® &3 £ Z2 A AA 7|1
HHZE FFAL. ©E 2% -acetone %“’”
238} 2uE GC-MsSel Fdste &% 8%t
(FID, glass column 4 mm x 2.00 m, chromosorb
2% SE-30, column temp., 235C, Al84 &%
295C, N.55 ml/min, 7% 1079
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Pitchel TLC

Pitch& benzeneol] -8 A] A A AFH ol o] &to] &}
] 3t silica gel G (Merck Ab) 0.25 wno] ¥FZ3to]
spotdlil AR -&vll n~ hexane - EtOAc(10 @ 1 &
ANt Az F FAE BEsto] WAz oL o]
%= densitometer (pdi A}, The Discovery Series) &
440 nmel A} S &4 2 2 R 0. 129} 0. 339]
A o] vetsted o8& 3 & TLC( +
A, 0.5 m) & o} &3] Eel3dlt). ojF ¥
Edd W& Liebermann — Burchard %, UV,
R% GC-MSE 24 3 th

£o%, R0.339) £4< 2N-KOHS) ¢=2¢
fdo g FafaA Fu]lFEH o o &M A K-
%"é"?— zkzt vEsinh "“er_ benzene£§
A < ddan,
& 7tete] Aoz
o] A& L ferulic
z 045: 37 ”?7} fAt, FHF=
Ao A9 Ze 2hlM TLCSH R 0.12 9



0. 249 R o] vEldth, o5& 3 & TLCA
ol et ﬁ}ﬁ Liebermann — Burchard ¥Hg, UV,
IRZ GC-MSE =335t

Pitch2| column chromatography

Pitch 20 8 & n - hexane 300 mlo] &3} A7) 11 sil-
ica gel(MerckA}, 100 mesh) 200 g& A3
column (3 x 53 cm) ol 7} Alg &4 % 2,
200 ml 9] n~hexane, 1800 m{ &} EtOAc, 7500 mi <]
MeOHZ w318 02 AMedry, o4 4xe 7
A 300 m & XHHO]"’% BXE FHI SHAR
ol e AL g & AdA ek 50 ml¥ A 2 st 3
&9 A # A F-E] fraction numberE FEch ot
+ 2.2 fraction WM& FFH3ln 1 SHFAES
248} fractione] thsted UV, IR, TLC % GLC

Mgt 283, columnS BHEE 9 ZF

TLCZ #2iste] R, 0. 339] whad o WA (84 5
& densitometerel] 9] 3le] B89}, thgo
Fraction No. 10 — 307}%] 9] ZF 75 E‘.OW a-
cetone 2.2 A A A 8] TLCAA ferulic acid ester
olelel EHo] EAskA e AE Held 24 3
8 g (UV 315 nmol 4] E'” 356, mp 154 ~ 157C) &
At o] AA L UV, IRAA ferulic acid estergh
AL gAY, &, ol A & H R 54
F(mp 105 - 110C) & GLCE #4139 cam-

pesterol, stigmasterol, f— sitosterol, cycloartenol,

F

e
Mot e oo b

‘rﬂl

24 — methylenecycloartanol 2 0] A1 9] triterpene<
grol gt v cveloartanol e B - sitosterol® 23 g
ol vyElWT n#pR, Ze FARE Rl
TLCOIA Ry 0.129F R 0. 242] W= 5 F219] A&
) gted GLCAA A8l cycloartanole] ZA)
E gt eloh

—

CZRTO T E

AR Fe wRe R e WA FE FE of
g gue ALRAF FHRE GC- NSl o)

cholesterololl thdt relative retention time RRTE
1.00) & #3893 =1] RRT 1.00 o)Al 9138 7%
o] dZ FelElsta 1A EY ¥Aafo] &0 2R

& #AE < A (Fig. 1, Table 1). ¢

Table 1. GC—MS data of the unsaponifiable
matter in rice bran oil

Peak No. compound mp() moli(e);ular RRT
[ cholesterof 48 (CHH0)" 100

2 campesterol 198-159 [CuH0) 133

3 stigmasterol 167-158 (CoH 0)" L5l

4 - sitosteral 137-138 (CoHse0) LT

5 cvcloartanal 100-100 (CopoHsg0)™ 172

6 cycloartenol M1-112 (Colsu0)™ L9

7 24-methylenecycloartanol 117-118  (CyyHe0) 2.2

8 unknown terpenoid - - 2.54
RRT

. Campesterol 1.33
. Stigmasterol 1.51
. PB-sitosterol  1.71
. Cycloartenol 1.93
5. 24-methylene
-cycloartanol 2. 21
. Unknown
terpenoid 2.54

i0 0 30
Start —eTime(min)
Fig. 1. GC chromatogram of the unsaponifiable

matter in rice bran oil.

o], dark f (7§ &Zde] 2 H
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ek, o 71AM o] pitchE TLCE 43S o R0
129} 0. 339 spot7t VEFSE W (Fig. 2) 1%%
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Fig. 2. TLC chromatogram of pitch (upper) and

its densitometrical profile.

RRT
1. Campesterol 1. 33
1.51 2. Stigmasterol 1.51

3. B-sitosterol  1.71

y T3 171
Start RRT
Fig. 3. GC chromatogram of free sterols of rice
bran oil.
+2.00A
0.500
(AIDIV.)
+0.00A nm
200.0 200.0(nm/DIV) 3500

Fig. 4. UV spectrum of rice bran oil in 1 —hex-
ane solvent.

campesterol, stigmasterol ¥ - sitosterolo] 1tk
(Fig. 3). TLC9 R/0.339] 42 UVl 2loIM n
~hexane &wo A 230, 290 2 314 nmollA] &4
S E YeERAA S Fig. 4). o1& & UV spec-
trumell A&} BA & y - oryzanol® feruloyl moiety
o 71913} Aolth. IR spectrume Al & 3600 cn ol
A 271, 1700 entoll M ol 2B 2 A7, 1625 en”

IR spectrum® &3 3} E£-FA & ol A ferulic acid7}
EAq5lE AR AR &, HRE AE
J o] 169 — 170T el 3,

Moz Wasdvl, of AL ferulic
acid®} EF3t = A3 gl &, $4%F
£ TLCAA Ry0. 129} 0. 249] F 74A] ubd & ve}
Utk A=Ak R 0.129) £4-& Liebermann -
Burchard ¥F2-o A steroid®] A48 Jehila
IR spectrumo| 4] & sterol®] 53 A<l 4 vz

st o, E3 GC-MSE SH3A &

campesterol, stigmasterol @ - sitosterole] £
TS d = Uk E, A9 R 0,249 EA L
Liebermann — Burchard 9F-8-o]A] triterpene®] %
ARrg (8—-4) & YR AT. %, UV spectrum
ol A& 1021 em ' H 3039 en'9] cyclopropane 3},
800, 820 & 840 cm 'of] A 8t o) A TS Q%)
At Agsted GC-MSE 2388E 9 oy-
cloartanol, cycloartenol, 24 - methy-
lenecycloartanol % 7] X] 2} triterpene A& 5 4 &
] triterpene 2.2 FAE A& & 5 AT Fig. 5.

56 RRT
| 4. Cycloartanol 1.72
1 / 5. Cycloartenol 1. 93
7 6. 24-methylene
4
-cycloartanol 2. 21
172/"' . ‘\2 = 6. Unknown
Start  1.93 221 terpenoid 2.54

—RRT

Fig. 5. GC chromatogram of triterpense from al-
kaline hydrolysis of Y — oryzanol.
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stRth 1 A3, TLCY R 0.359 UVEAH o=
pitch 9] sterol2 681 8 7} ferulic acid esterd ©.
2 EAEE < 4 AT triterpene- ferulic acid
ester® £ 2 o2 ezt adug o
FH FdE HAaT 7 29 ferulic acid ester7} &
A 10 % 8he] At
T3 A9 dojAls S vyl
%l = oryzanol (rice bran oil, 7|7}
Mrdte Aoz delA gl on A&
2ol y-oryzanol® M7 %9 triterpene @
sterol®] ferulic acid esterZ @3}, v)F3h4 2w
72_— A AL y-orvzanolS B E3E & AR

A pitchE 4L 4 Y& o] S y- oryzanolo]
o&F 5o

v 751 pitchE column chromatographvi‘}‘ﬂ
y —oryzanol®] 8 &4 ferulic acid esterd] &
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olet & F4 9AE JehA ¥} (Fig. 4).
olglgt A& U784 vy~ oryzanol S A €&}

W Ol EE monoglyceride, diglyceride 2 $g
sterol 5 0. % A E o] Q7] W 7Y AoR 55
th E, UZHE 800 nm7FA] scanningdte] =
ferulic acid estere]]l 71918+ F& W= olgjd &=
chlorophyll? 22 A 2o 23k vhE}
grokrh. &, Aoy Znlep g 2

£ anthocyanine] Y flavonoid & 28
£ AAS Ten T n S LohE X
v 752 220 ~ 340 nmol A1 <]
F A%-L ferulic acid esterdll 71¢18te Aoz =
Z5 7] wj &l y-oryzanol®l S b sl
RAolgl B 4 ot} wEbA], ferulic acide] 7 &
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sterol3} ferulic acid ester7} EEH At H2
sterol& GC—MSo) 918le] campesterol, p-—si-
tosterol @ stigmasterol® FA ¥ o] 9&< & 4
2l 9l th. ferulic acid esters @] 7F5E s 9
sto] dojxle A ES £28 TICE #9
&lo] triterpened} sterole LU Th sterolS GC -
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