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Abstract

The chemical components of Korean rice germ were analyzed. Proximate compositions of rice
germ were as follows; crude lipid 21.18%, crude protein 16.50%, crude fiber 2.95%, crude ash
6.23% and carbohydrate 44.45%. Free sugar compositions were as follows; fructose
50.20mg/100g, glucose 68.80mg/100g, maltose 569.00mg/100g. Major amino acids of rice
germ are glutamic acid (1920.9mg/100g), arginine (1503.7mg/100g), aspartic
acid{1208.7mg/100g) and leucine (1039.7mg/100q). Fatty acid compositions of rice germ lipid
extracted by chloroform-methanol (2:1) were palmitic (22.2%), linoleic acid (38.9%), oleic acid
(24.7%) and palmitic acid (22.2%). Mineral elements were phosphorus {1766.22mg/100g) and
potassium {1217.80mg/100g). Vitamins were composed of Vit E (11.96mg/100g) Vit B1
(5.69mg/100g) and niacin {2.96mg/100g). 16 flavonoids and 9 phenolic acids in rice germ were
not detected. Above the chemical components of rice germ were compared with that of rice
endosperm and wheat germ.
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ABE FEIES 105C AY7tE Axd, 2%
T30 soxhletFE W (Auto Soxtec System HT 1043,
Tecator, Sweden), Z¥H#HA 32 semimicro Kieldahl
H(Kgltec 1030 Auto Analyzer, Tecator, Sweden) S %
SAE Ao A2ASF 6255 Fdlo] AEFIL
o, ZAHe S HSO0-NaOHES|HSe & (Dosi-
Fiver 6 units, J. P. Selecta, Spain), 23|52 27 3|34
o2 2y, FHe g 100%0 4 SA,
Ak ARA g R S W gtos Yepgdoh
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(Whatmann No. 2)2 9J#sted 49428 3 255
2 71ste] 10 mLE A23hch 80000l A 587 94
#e @ 5 4901 A%l 35°Bix o) VAW ¥
2 FAsal 045um membrane filter (Nalgene,
Rochester, NY, USA)E o348 & {2 ZAEAA

88 AMEstith HPLCEA o] AL43 column®
carbohydrate analysis column (4.6mm ID.X25cm,
Waters, Milford, MA, USA), &)= 75% acetonitrile

(Sigma, St. Louis, MO, USA)E o|E&LE &
08mLy EHFUT, FEE& HEVZE A9k
A8 o] A3 HPLC system ShisheidoA} SI-1&
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A8 1g& 6 N9 HCl 20mL3} A Bal& AE
011/\1 105Col A 24X 7 A71Rs) A A

£ 02ume] fitero) Al 34 F ninhydrin ¥HES
6& obm it AFFEA sloA] EASITE #4717
6300 amino acid analyzer (Beckman Inc, Fullerton, CA,
USA)E A9, AZEL 460nm® 530nmell Al 891
o} AF&-3 column sodium column (46mm X 15cm) ©)
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274 AAPYE AP FR0
coupled plasma-atomic emission spectrophotometer
(Spectro flame Modula E, Fitchburg, MA, USA)£<
Aesdt 717] AF 232 (Table D3 2t

™ inductively

6. HIEIZ 2

HjEls A9t E+ chloroform/methanol/water?] &3+
£H2 F2155 HPLCE #4390k Coumn p-
Bondapak CI8 (46mm X15cm), €71 100% methancl
2 gu)9) olFEEE ¥ LA EuFHed, 7
22 ulelgl AE 32nmolA] C& 295nmellA] stgit,
H B} CE 5% methaphosphoric acid &) 0.2 Al4:38]

<Table 1> Operating conditions of ICP for mineral analysis

Power 1.2 Kw for aqueous

Nebulizer pressure 3.5 bar for meinhard type C

Aerosol flow rate 0.3 L/min

Sheath gas flow 0.3 L/min

Cooling gas 12 L/min
Fe 275.574
Cu 324754
K 766.491

Wavelength (nm) Zn 213.856
Mn 257.610
P 178.290
Na 588.995
Ca 373.690
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250mm) 2} columnoll A, 100% HxO00 A 60% methand
o) FHE 2087 A gradientE Zof FILH, £
% ImLA ZHFAL A& 270nmol A 3

USA)E AHE3I99S™ column® HPAF FFAPS &
inpction ports= 260%, detection port= 270%, ovend F*
ZIEE 1B0ETH B 25Y 202744 Erh AR
& 7tae dE, AEFYTS 05ul, split ratior 50:1,
A& flame ionization &7 2 st
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Ao}, 2l et dajole] F21FE 2 (Table 3
# ozt Aujolel Lol A& maltose, glucose,
fructose7t AR A Fol M= maltose$} glucoseRh
Uelgdth Sucoses BE AN AEFHA gt
A olo]l M= maltose, glucose, fructose7b 72 569,00,
6380, 5020mg/100g.0 & maltose®] ko] o} o] -
Ho] 9133 FFAy, Yot Al e B
S oaujolell ¥la) oF el A 130 = A] Hel o
AT,
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Ao}, Ahlprel Wujole) obw-AlEElke. (Table
Lo} 7t} Aol M= FFFAR] 19209mse/100g, o}
Z71de] 15037mg/100g, o}AFHEZEAbe] 12087mg/
100g, €aldol 10012mg/100gC.2 7 o] FHiyklo]
ARSH, FFotu Ak AAEF WER2YS A

<Table 2> Proximate compositions of rice germ, rice

endosperm and wheat germ
(% of total weight)

Composition | Rice getm -~ [ Rice endosperm | Wheat germ
Moisture 8.69 12.6 11.59
Lipid 21.18 043 7.48
Protein 16.50 6.87 25.12
Fiber 295 0.33 279
Ash 6.23 041 3.96
Carbohydrate 44.45 79.36 49.06

<Table 3> Free sugar composition of rice germ, rice
endosperm and wheat germ

(mg/100g)
Composition | Rice germ Ricc endosperny, - Whesit germ
Fructose 50.20 trace 32724
Glucose 68.80 44.53 954.43
Maltose 569.00 168.40 6162.00
Sucrose trace trace trace
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<Table 4> Amino acid composition of rice germ, rice

endosperm and wheat germ
(mg/100g)

Asparticacid | 1208.7 . 936.
Threonine 566.8 1147 887.6
Serine 6204 169.0 9024
Glutamic acid | 1920.9 707.0 3285.6
Proline 476.3 2399 684.6
Glycine 658.2 734 1054.9
Alanine 1001.2 300.1 1469.9
Cystein 333 10.7 26.8
Valine 882.1 308.5 13335
Methionine 236.5 1034 3471
Isoleucine 535.7 1931 807.8
Leucine 1039.7 399.8 1560.1
Tyrosine 353.6 595 441.0
Phenylalanine 586.4 2209 792.5
Histidine 745.5 124.2 882.1
Lysine 978.1 1459 1731.7
Arginine 1503.7 395.7 2201.9
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<Table 5> Mineral composition of rice germ, rice
endosperm and wheat germ

(mg/100g)

Eli’i‘-"rtl 100 mgl = eERAT Zujole] £714
HE2 53 Qo] zhz} 7 B8 121780, 176622mg/
100g01M e ZE, Wik JEF 27 3660, 1674,
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<Table 6> Vitamin composition of rice germ, rice

endosperm and wheat germ
(mg/100g)

7.99 6.99

Cu .16 0.23 0.61
K 1217.80 81.85 789.14
Zn 11.75 141 12.61
Mn 16.74 0.96 16.96
p 1766.22 117.05 1051.78
Na 1622 6.86 52.61
Ca 36.60 745 47.87

Water soluble vitamin
Thiamin (Vit B;) 5.69 0.73 2.01
Riboflavin (Vit By) 0.45 0.13 0.02
Ascorbic acid (Vit C) 1.66 trace 033
Niacin 296 0.97 0.64
Vitamin Bg 0.69 1.02 318
Fat soluble vitamin
Tocopherol (Vit E) 11.96 trace 8.93




<Table 7> Faity acid composition of rice germ, rice

endosperm and wheat germ
(Peak area %)

<Table 8> Flavonoids and phenolic acids screening of rice
germ, rice endosperm and wheat germ

ston ‘ ce éﬁdbspenn Wheat germ Composition Rice germ. [Rice endosperm] Wheat germ

Palmitic (16:0) 222 237 20.3 Glycoconjugated flavonoid

Stearic (18:0) 1.1 1.7 0.5 rutin - - -
Oleic (18:1) 247 32.6 152 naringin - - -
Linoleic (18:2) 38.9 404 572 hesperidin - - -
Linolenic (18:3) 2.0 0.4 6.7 Phenolic acids

Arachidic (20:0) 31 1.1 trace ferulic acid - - -
Unknown | 80 ' 0.1 0.1 syringic acid - - +

FR 5 g2l ExEo] e palmitic addrt 222% %
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o AMGEE AR EA o3t dRE] EAlEE=A
E 7] S8l 25%F9 favonodES screening &
A7 (Table 8) Fujotel Aulfeolls AEHA Fgo
™ Hujo}ol M= syringic acid, vanilic acid, gallic acidE
AZE 7 A
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B U3 E W oy AEEC 9 4T AL
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oA HHAAE BFEES Y8 VzAT
9 FHRAARES EASAt AP E
869%, AW 21.18%, A 1650%, 2H 2.95%,
ZHE 623%, 187 FAFEL 44H5%7 Jehgt)
FEl%S maltose, glucose, fructose7t U om zhzh
569.00, 6880, 50.20mg/100g¥H+510 ek obw] = Aaket
2o ZFEAbo] 192009me/100g, oFE 713 9] 1503me/
100g, o}2¥ =2 E ko] 1208.7mg/100g, ¢k o]

o3 rlo

m-coumaric acid - - -
vanillic acid - - +
gentisic acid - - -
salicylic acid - - -
caffeic acid - - R
gallic acid - - +
protocatechuic acid - - R
Aglycone flavonoids
catechin - - R
epicatechin - - _
baicalein - - -
myricetin - - -
taxifolin - - R
quercetin - - -
natinenin - - -
luteolin - - B
jaceosidin - - -
kaempferolapigenin - - .
chrysin - - B,
flavone - - B

(-; not determined, +; determined)
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