KOREAN J. FOOD SCI. TECHNOL.
Vol. 12, No. 4 (1980)

Kol lEES ¥ FES BEEYE 24

Ml IEME - # BLE
BEHBEGHER BRETBHEE
(19803 94 159 <==])

25t Bt

Fractionation of Rice Bran Lipid and Storage
Effects on Bran Lipid Composition

Chung-Hee Ryu and Hong-Sik Cheigh
Food Grain Technology Laboratory,
Korea Institule of Science and Technology, Seoul 131
(Received September 15, 1980)

Abstract

Lipids from rice bran (Judica type Milyang #23), both fresh and stored at 30°C and 80%
relative humidity for 5 weeks, were separated and analyzed for the determination and the
storage effect on the bran lipid composition.

Total lipids of fresh rice bran consisted of 89.9% neutral lipids, 8.09% glycolipids, 2.1%
phospholipids and no significant changes of these fractions were noted during storage. Tri-
glycerides(43.19%), diglycerides(13.8%) and hydrocarbon-esterified sterol(13.5%) among six
fractions were considered as main components in neutral lipids. After storage triglycerides
content significantly decreased as the free fatty acid increased in the neutral lipid fraction.
Major components of the glycolipid fraction were acylsterolglycoside(43.1%) and sterolglyco-
side(30.3%). Phosphatidyl choline(39.8%), phosphatidyl serine(20.9%) and phosphatidyl
ethanolamine(19.8%) were predominent in the phospholipid fraction. No significant changes
of the composition were shown in fraction of the glycolipid or the phospholipid during the
storage period.

Major fatty acids of the total lipid fraction were oleic(44.3%), linoleic(32.5%) and palmitic
acids(18.4%). The fatty acid compositions of the neutral lipid, the glycolipid and the phos-
pholipid fractions were similar to the total lipid fraction. Small changes in fatty acid com-
position in each fraction were noted during the storage period. The acid value increased but
iodine value decreased during the storage period. The values of peroxide and TBA increased
gradually in the first three weeks, and then slowly decreased in the fourth and the fifth

week of the storage.
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Table 1. Specification and operating condition
for gas chromatography

Instrument : Varian Aerograph Model 204
Detector : Flame lonization Detector
Column : 20 ftX1/8inch stainless steel

with FFAP(5%) on Chromo-
sorb W (100~200 mesh)
: N2 (30 ml/min)
: Initial 50°C, final 225°C
Programmed rate : 10°C/min
1 200°C
1 250°C

Carrier gas

Column temp.

Injection temp.
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Table 2. Composition of neutral lipid, glycolipid
and phospholipid from fresh and stored

rice bran
Lipid (%)
Fresh bran I Stored bran*
Neutral lipid 89.9 90.4
Glycolipid 8.0 7.7
Phospholipid 2.1 ] 1.9

*Stored at 30°C, 809% RH for 35 days
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Fig. 2. TLC separation of neutral lipids in rice e
bran Fig. 3. TLC Separation of glycolipids from rice
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ether : acetic acid (80:20:1) Solvent system; chloroform:methanol:wa-
A; Fresh rice bran ter (75:25 '1 4)

B; Stored rice bran A; Fresh rice bran

1; Polar fraction and monoglycerides, 2; B; SFored rice Pran ) '
Free sterols, 3; Diglycerides, 4; Free fatty 1; Diglycosyl d.lglycerlde, 2; Cerebroside,
acids, 5; triglyceride, 6; Hydrocarbons and 3; Sterolglycoside, 4; Acylsterolglycoside
esterified sterols

¢ Table 4. Composition of glycolipid in fresh and
Table 3. Composition of neutral lipid in fresh stored rice bran

and stored rice bran

Composition
. Composition (%) Glycolipids -lTesF(_%_)ST:Bﬁ—
Neutral lipids Fresh | Stored bran | bran
bran | bran Acylsterolglycoside (ASG) 2.1 | 510
Hydrocarbon (HC) and others 13.5 16.4 Sterolglycoside (S@) 30.3 24.6
Triglycerides (TG) 53.4 | 14.0 Cerebroside (CE) 10.5 | 10.7
Diglycerides (DG) 13.8 | 13.0 Diglycosyl diglyceride (DGDG) | 7.9 tr.
Monoglycerides (MG) 2.9 3.0 Others (Unknown) 9.2 13.7
Free fatty acids (FFA) 3.7 42.4
Free sterols (FS) 5.3 | 3.6 rolglycosidest A 4-8¢ AAsz A&& ¢ 4
Others (Polar fractions) 7.4 7.6 A :?:3] ‘%Z]’ﬂ AL g sterolg]ycoside7} 153




(282) ¥l OIEEE - % AL I En 85 A

& 4T g acylsterolglycosideﬂ- 2 FAske Table 5. Composition of phospholipid in fresh
- __u] dxglycosyl dxglycende-.:- A9 "3%‘2_’321 “gF 9k}, ' and stored rice bran

47 7] 22 AR *3%01]&1 glyceroglycolipid, . Com?g/s)ition
sphingoglycolipid % sterol glycosidesl 343-84)e] Phospholipids Tresh | Stored
TEL A 9eueuD, WAL ols) vt e ARFE bran
»olx sl9ivd. 2]z Hirayama 405 o] 8§ 4 Phosphatidyl ethanalamine (PE) 19 8 | 16.4
Sl A acylsterolglycoside ¥ sterolglycoside %2 Phosphatidyl inositol (PI) [
st v Ao . Phosphatidyl serine (PS) - 20.9 | 213

e D s Ty sl B yvonnospititst snlne PS) | o1 | o

; = ‘ . . ysophosphatidyl choline ) |
e ¢ Aroz=4 1
B} 24 QA4 4o =4 lysophosphatidyl choline Others (Unknown) 9.3 } 10.5

(LPC; 6.1%), phosphatidyl choline(PC; 34.99),

phosphatidyl serine(PS; 20.99%), phosphatidyl ino-
sitol(PI; 9.0%) R phosphatidyl ethanolamine (PE;
19.8%)¢] B2 =g oo, PC, PS, PEs} &4
2& o] £3 glv}(Fig. 4 & Table 5 =)

olgl L Al o]lAY o FREMLOG4E
& el glend, o Hfell gl Aolsb Tk &
M oe 7 AR £ FF QA" HEe wHIHE
W, PE d PCAlA FHL Ay 2 wWsE uag A
o] gl vt

2t #Eo] XAl =Y 8 MES & =49 HE

Ax{u]ﬂ- \;@ z.];g-u]ﬂ-_o,] %—x ﬂ, Zg-xéx 2, o]z"ﬁ
AEEY] Aual 248 A2 24 A Table 63}
Ak w7 FAAY AwA 242 28 A (44.3%),
2 =84k (32.5%), ww=EAL(18.4%), wEMAR.2
%), ZB]ok2A(1.6%), n|BlAEAH(0.5%) % Ty
Eu40.3%)8 £2o2 o] FHe] glod, Fy Aw
AL &el4, 2 Ed4a 2 golEA Sl

Lugay %, Resurreccion 5 g Miyazawa S0
< o Z A F B ARy Ak 246 F
2 g4, 94 ¥ EulEdoer FA4HgH
ek olol e AL FHYAA, FAAL, uAA
AAE vebvdx glon dal gAQL FAA D 4]
ste] vl 2EA4L, #e] g4l AuolzAl W oelEal
AL Bol, dAAL v AEA R e EAAY T
o] Z7 vhi Fbrh
" Fig. 4. TLC Separation of phospholipid in rice azla A F ol 7 JELEY Al 24E 8

=

bran o, AR A 243 FAT AFolAL AN oz
Solvent system; chloroform:methanol:wa- s urae] A BAUAE B < Qloigh o)
ter:289 aqueous ammonia (130:70:8:0.5) = we N o

A Fresh rice bran 2}‘ 7&'% 733017‘% D]»%o“}i %ﬂ% 4‘ g’\t -9-‘:%)\"] H:‘
B; Stored bran Az siubad 52 slele

1; Origin, 2; Lysophosphatidyl choline, M3 = 0j|ZXE Aol Wt

3; Unknown, 4; Phosphatidyl choline, 5; AT 5 A 30°C, APHAE 80% ZAle
Phosphatidyl serine, 6; Phosphatidyl inosi- AR = ZE 25 ’ 62 2l

tol, 7; Phosphatidyl ethanolamine, 8,9: 2 5FF ARE 4 A% ‘3‘ AL, 8E3Z, FHAEE
Unknown, 10; Acylsterol glycoside Z- ® TBAzZre] W3l Table 73 ).



Vol. 12, no. 4 (1980) ki) IBERS ¥ WHES RESYE S 4T AR (2835
Table 6. Fatty acid composition of each lipid fraction in rice bran
. Fresh bran(%) Stored bran(%)
Fatty acids
TL* | NL* f GL* | PL* TL* ] NL* [ GL* [ PL*
14:0 0.5 0.5 2.3 1.4 0.4 0.5 2.5 1.4
16:0 18.4 20.4 22.9 17.6 18.9 21.4 22.7 17.7
16:1 0.3 0.4 1.4 0.9 0.3 0.2 0.8 0.8
18:0 1.6 1.5 3.8 1.2 1.6 1.5 4.3 1.3
18:1 44.3 43.2 36.2 44.3 43.8 42.7 36.5 43.9
18:2 32.5 31.9 29.7 33.4 32.5 30.6 29.2 33.0
18:3 2.2 2.1 3.8 1.1 2.2 2.1 3.7 1.2

* Abbreviations are as follows: TL; total lipids, NL; neutral lipids, GL; glycolipids, PL; phospholipids

Table 7. Changes of acid value, peroxide vzlue,
during storage

iodine value and TBA value of rice bran lipid

Storage period (Days)
o | 7w 0w | 28 35
Acid value (% as oleic acid) 3.6 33.0 | 10.3 | 45.8 * 61.8 68.2
Peroxide value {(meq/kg) 32.8 73.2 96.0 109.3 90.6 91.0
Todine value 96.8 90.2 85.4 83.2 \ 79.0 74.7
TBA (total MA) (mg/kg) 0.5 0.8 1.1 0.7 | 0.7 0.6
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