Korean J. Food & Nutr. Vol. 26. No. 3, 591~600 (2013) THE KOREAN JOURNAL OF
http://dx.doi.org/10.9799/ksfan.2013.26.3.591 UI_Eﬁl EO(S' Ootgrg_l X|

FOOD AND NUTRITION

2ol M= solrolMe JIsd XEHE HEl

1- * i* £
HR2 - 24T - 2ANS - 20/2t- 01FS] - 242 - 228 - 0lFF - 0IH
FENTH FPALFISY, Tehstn AFGFet FHUSEL AEFFetn

Changes in Nutraceutical Lipid Constituents of Pre- and Post-Geminated Brown Rice Oil

"Ji-eun Kwak, Sung-Won Yoon”, Dae-Jung Kim, Mi-Ra Yoon, Jeong-Heui Lee, Sea-Kwan Oh,

In-Hwan Kim', Jun-soo Lee”, Jeom-Sig Lee and Jae-ki Chang
National Institute of Crop Science, Rural Development Administration, Suwon 441-857, Korea
*Dept. of Food and Nutrition, Korea University, Seoul 136-703, Korea
“Dept. of Food Science and Technology, Chungbuk National University, Cheongju 361-763, Korea

Abstract

This study investigated the changes in the nutraceutical lipid components of brown rice oil after germination. Four
different high-yielding cultivars (Dasanl, Segyejinmi, Hanareuml and Hanareum?2) of Korean brown rice were selected and
brown rice oil was extracted from each cultivar before and after germination. Free fatty acid, squalene, policosanols, and
isomers of phytosterol were analyzed using GC, and isomers of tocols (tocopherol and tocotrienol) and 7 -oryzanol were
quantified using HPLC from both brown rice oil (BRO) and germinated brown rice oil (GBRO). The contents of phytosterol
isomers, campesterol, stigmasterol, and [ -sitosterol were increased by 8.3%, 31.6%, 3.3% in GBRO, respectively.
Furthermore, the squalene content showed the highest increase of up to 2.4 fold in GBRO compared to BRO. In addition,
linoleic and linolenic acid composition increased whereas oleic and palmitic acid decreased in the GRBO. However, the
contents of tocols (tocopherol and tocotrienol) in GBRO were lower than those in BRO, and there was no significant
difference in policosanol and 7 -oryzanol between GBRO and BRO. These results suggest that GBRO has the potential
as a healthy and functional source due to its lipid profile on improved lipid metabolism.
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Table 1. Content of crude fat in pre- and post-germinated brown rice

Cultivar
Mean
Dasanl Segyejinmi Hanareum1 Hanareum?
BRY(A, %) 2.31 2.40 2.72 2.50 248
GBR?(B, %) 2.50 2.69 277 2.69 2.66
(B—A) 0.19 0.29 0.05 0.19 0.18%

Y BR: pre-germinated brown rice, ? GBR: post-germinated brwon rice, *p<0.05: Student's r-test in BR and GBR groups
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Table 2. Comparison of fatty acid composition in pre- and post-germinated brown rice oil

Fatty acids contents(%o)

Cultivar . . . .
14:0 16:0 16:1 18:0 (lng_';) (IHS_.71) (1r18-62) 20:0 20:1 (1n833) 20:2
Dasanl 0.29 19.46 0.19 1.52 42.59 0.60 3327 0.53 0.39 1.13 0.03
BROY Segyejinmi 0.31 17.33 0.19 1.80 4242 0.50  35.10 0.71 0.41 1.18 0.03
) Hanareuml 0.28 17.56 0.19 1.80 4422 0.52 3290 0.68 0.44 1.39 0.02
Hanareum?2 0.35 17.49 0.18 1.70 42.48 0.55 34.67 0.57 0.39 1.59 0.03
Mean(A) 0.31 17.96 0.19 1.70 4293 0.54 3399 0.62 0.41 1.32 0.03
Dasanl 0.00 19.15 0.20 1.52 42.29 0.61 34.01 0.54 0.39 1.22 0.05
GBRO? Segyejinmi 0.35 16.85 0.19 1.75 41.52 0.51 36.29 0.68 0.41 1.36 0.06
®) Hanareuml 0.38 17.15 0.20 1.79 43.68 0.52 3358 0.68 0.44 1.52 0.02
Hanareum2 0.45 17.10 0.18 1.70 41.81 0.55 3547 0.56 0.39 1.70 0.04
Mean(B) 030  17.56 0.19 1.69 4233 0.55 3484 0.61 0.41 1.45 0.04
(B—A) —0.01 —040* 0.01 —0.01 —0.60* 0.01* 0.85** —0.01 0.00 0.13*%%  0.02

Y BRO: pre-germinated brown rice oil, 2 GBRO: post-germinated brwon rice oil

*p<0.05, **p<0.01: Student's #-test in BRO and GBRO groups
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Aulfo A FF7 Aol ojAE F To|EXEHE #
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Table 3. Comparison of @-, 8-, -, & - tocopherol(mg/100 g oil) and tocotrienol(mg/100 g oil) in pre- and post-germinated
brown rice oil

Contents of tocols(mg/100 g oil)

Cultivar Tocopherol Tocotrienol
a-T B-T 7-T o-T Total a-T3 B-T3 7 -T3 0-T3 Total
Dasanl 11.42 0.44 8.06 0.20 20.1 4.66 0.40 67.12 4.58 76.8
BRO Segyejinmi 12.56 0.69 15.46 0.99 29.7 6.56 0.27 57.51 4.55 68.9
(A) Hanareuml 17.45 1.03 11.19 0.60 30.3 5.86 0.37 66.35 5.26 77.8
Hanareum?2 18.35 1.12 12.73 0.56 328 6.27 0.39 69.90 5.35 81.9
Mean(A) 14.95 0.82 11.86 0.58 28.2 5.84 0.36 65.22 493 76.3
Dasanl 10.30 1.07 5.82 0.13 17.3 3.92 0.61 54.94 2.82 62.3
GBRO? Segyejinmi 12.29 0.69 10.42 0.51 23.9 5.37 0.27 42.64 2.76 51.0
®) Hanareuml 14.63 0.95 7.52 0.47 23.6 4.73 0.52 48.90 4.56 58.7
Hanareum?2 17.24 1.03 8.96 0.47 27.7 5.03 0.55 55.04 5.74 66.4
Mean(B) 13.61 0.93 8.18 0.40 23.1 4.76 0.49 50.38 3.97 59.6
B—A4) —1.33 012  —3.68** —0.19 —51** —1.07**  0.13 —14.84** —096  —16.7**

) BRO: pre-germinated brown rice oil, 2 GBRO: post-germinated brwon rice oil
*p<0.05, **p<0.01: Student's #-test in BRO and GBRO groups
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Table 4. Comparison of phytosterol contents in pre- and post-germinated brown rice oil
Phytosterol contents(mg/100 g oil)

Cultivar Campesterol Stigmasterol B -Sitosterol Cycloatenol 02;0_11:[ aertt}zlogl Total

Dasanl 363 209 827 176 76 1,651

BROY Segyejinmi 350 195 788 183 117 1,633

(A) Hanareuml 330 207 833 122 101 1,594

Hanareum? 356 238 928 104 156 1,782

Mean(A) 350 212 844 146 112 1,665

Dasanl 396 269 855 157 94 1,771

Segyejinmi 389 278 844 163 98 1,772

G]?E)OZ ) Hanareuml 346 266 836 111 102 1,661

Hanareum?2 383 305 952 90 135 1,864

Mean(B) 379 279 872 130 107 1,767

(B—A) 295 67* 28%* —16%* -5 102%*

Y BRO: pre-germinated brown rice oil, 2 GBRO: post-germinated brown rice oil

*p<0.05, **p<0.01: Student's t-test in BRO and GBRO groups
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Table 5. Comparison of policosanol contents in pre- and post-germinated brown rice oil

Policosanol contents(mg/100 g oil)

Cultivar

C20 C21 C22 C24 C25 C26 C27 C28 C30 Total

Dasanl 0.2 14.1 5.0 53.7 13.7 60.6 11.0 141.0 58.0 357.5

1 Segyejinmi 0.3 14.5 43 52.1 14.7 58.5 10.9 89.8 119.7 364.7
ng) Hanareum! 0.4 17.6 42 68.4 16.2 64.3 11.3 133.0 84.8 400.2
Hanareum?2 0.4 15.5 6.7 72.1 174 66.7 15.2 174.6 186.7 555.4

Mean(A) 0.3 154 5.1 61.6 15.5 62.5 12.1 134.6 1123 419.5

Dasanl 0.3 15.0 16.1 532 9.1 61.3 10.7 130.0 101.6 397.2

GBROY Segyejinmi 0.3 15.9 9.6 54.7 12.7 60.9 9.2 126.8 133.9 424.1
(B) Hanareuml 0.3 17.3 11.0 66.3 13.1 65.2 11.0 120.3 100.3 404.8
Hanareum?2 0.2 14.5 16.2 44.6 13.7 58.7 14.6 146.2 1743 483.0

Mean(B) 0.3 15.7 13.2 54.7 12.1 61.5 11.4 130.8 127.5 4273

B—A) —0.1 0.3 8.2%* —69 —3.4%* —1.0 —0.7 —3.8 15.2 7.8

Y BRO: pre-germinated brown rice oil, 2 GBRO: post-germinated brown rice oil

*p<0.05, **p<0.01: Student's t-test in BRO and GBRO groups
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Fig. 1. Contents of squalene of various rice cultivars on

Contents of Squalene (mg/100 g oil)

pre- and post-germinated brown rice oil. DS; Dasanlho,
SG; Segyeginmi, HR1; Hanareumlho, HR2; Hanareum2ho,
**p<0.01: Student's z-test in BRO and GBRO groups

oF 328 =9 7P ¥ F7HES B, thih 3 ot
A3k Fol Z} 3541 mg/100 g oil2} 70.53 mg/100 g oil 2 AF e
AEE EFF T 7P =2 TS EATh Jung 5(2008)¢] A
TFollA= dytdn|et A, =u], Zn] 5o {Au], I
Zu] u|2RE ol Ao AFA T HLEA 5
S, GRE @rjo ARt ol £ of 11%9] F7Hs R,
Uz Sgu]oXs ol F AFA Y FHgo] A
w, ol At fARE =22 vehfe] 2 Ao Axet &
olstltt. ol2dt AN= w|Fo] & uf, Wolo] ALEH EF
9 ol 27 52 AFY Y g W] FFE = AL
= AZHch

7. of M= E0|FUAMe| 7 -Oryzanol &k

O] m|7te] EAst= 7 -oryzanolE ©Y EEE AZE G
O}, 7-oryzanol©] Tt 107]9] SRgHEe] E3tE| o] glow, A
A 2] 80% ©]A}o] cycloartenyl ferulate, 24-methylenecycloartanyl
ferulate, campesteryl ferulate2 A E]o] Qlth= AR o] &
AHXu 5 2001a). EZF 7 -oryzanolo] AUjolA E2HE
9] FE A7 FEEibe] 48kE YA|stH, HDL-Z
g 2EHE S F2ste 59 AAd FT &S s
AOoZ dHA(Xu 5 2001b) ThFt FFY @n|E o83t
A7} gural WAEolA ek B AFo| A wol AE ]
7HA] FF0ll tht 7 -oryzanol9] ¥ WSS A7 AiKTable
6), 2= FFoIA Lot Fo F 7 -oryzanol B 7 -oryzanol®]
o] JAA ol Aadt= AL RISt oY, fFYH0lR=
At ol 29 Au|ofA 7 -oryzanol®] o] EA| F 24-
methylenecycloartanyl ferulate”} 45% ©JAFS ZFR|S1393L, cycloartenyl
ferulate7} 25% A=E X}X|3}H 0.0, campesteryl ferulate@} 3 -
sitosteryl ferulate”} U X & Z}X|3}H Tt 7 -OryzanolS ©]-&
sto] FHYAHE 48 A AES 5HES ol 24-methylen-
ecycloartanyl ferulate®] &Akslg]o] thE 7 -oryzanol AEE
o vlgte] 7H =oty B st E Xu 5(2001b)9] A 2
T v)Ftol 7= et Ak B4 SsiE: 7 -
Oryzanol §gFo] @mn|e] woto] oJate] F7te|=A|¢] it
At AS AYPEH glov, S5 S FFoNAT ot
Fol F716HtH= Lee 5(2007)9] 2= u]Fof Hol £3F
Zrel Apol7k AT Ao g AZErh a2 Aol AR
" vl 714 EFY dulf BFolA ot & 7 -oryzanol 9] 3
o] MRt o2 ZHagt AL An|7} Yotk = B4 7-
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Table 6. Comparison of 7 -oryzanol contents in pre- and post-germinated brown rice oil
. 7 -Oryzanol contents(mg/100g oil)
Cultivar
Cycloatenyl ferulate 24-Methylene Campestryl ferulate /3 -Sitosteryl ferulate Total
Dasanl 166.56 324.05 114.96 78.35 683.93
BROY Segyejinmi 99.92 225.88 58.28 50.65 434.73
(A) Hanareuml 193.82 244.48 72.09 70.11 580.50
Hanareum?2 108.13 188.27 82.43 70.34 449.16
Mean(A) 142.11 245.67 81.94 67.36 537.08
Dasanl 100.93 213.59 53.16 43.87 102.89
Segyejinmi 98.13 208.81 62.25 48.72 104.48
GBRO”
(B) Hanareum! 121.00 188.58 46.84 42.69 99.78
Hanareum?2 90.75 173.93 63.74 47.03 93.86
Mean(A) 102.70 196.23 56.50 45.58 100.25
B—A) —39.41 —49.44 —25.44 —21.79 —136.08

Y BRO: pre-germinated brown rice oil, 2 GBRO: post-germinated brwon rice oil

*p<0.05, **p<0.01: Student's t-test in BRO and GBRO groups

oryzanolo] 22| & tA} Z-gof TojE|gly] fjRo g 2= 3
£ 4= 9o, Wolo| E y -oryzanol FF A= o 2E
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2 A3e] ASHAE ol 74K BE) ol W Wnjzy

B 323 dnlfe 7154 AEAEEY MBS Fig 20 2.9
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Fig. 2. Changes of physiological active substances of
various rice cultivars on pre- and post-germinated brown
rice oil. F; crude fat, LA; linoleic acid, LNA; linolenic acid,
T; tocopherol, T3; tocotrienol, PS; polycosanol, PC; poly-
cosanol, SQ; squalene, OZ; 7 -oryzanol. *p<0.05, **p<0.01:
Student's #-test in BR and GBR groups
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