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Abstract

This study was to confirm the effect of supplementation of superjami bran extract on lipid and antioxidant metabolism.
Twenty-five subjects were recruited, and divided into Superjami group (n=12), and Placebo group (#=13) random assignment.
Among the groups, the Superjami group took a Superjami bran extract (2 g/2 capsule/day), and the Placebo group took
dextrin (2 g/2 capsule/day), for 12 weeks. As a result of the experiment, concentrations of TG, TC, and HDL-C in the
blood, were significantly lower than those in the control group, and HDL-C was significantly higher. Al and HTR also
showed positive values. Leptin did not differ significantly, but as a result of adipectin, the Superjami group displayed a
higher value, compared to the Placebo group, and LAR also had significantly lower value. Antioxidant results showed that
GPx, CAT, and RGLU, were significantly higher before as well as after intakes of the Superjami group, and significantly
higher levels of the Superjami group, compared to the Placebo group. AOPP showed significantly lower values for the
Superjami group, compared to the Placebo group. So, based on this study, ingestion of Superjami bran extract is effective
in improving blood lipid concentrations as well as inflammatory substances, and has positive effects relative to increasing
antioxidant activity.

Key words: Superjami rice bran, antioxidant, lipid profile, human subject.
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=} It Kim 5 2010; Kim 5 2012; Ham 5 2015; Ham 5
2017).

F 2 A2 A vEo] AT 49 #sk
sto] ERATEL 1, DS A T ATl 27t vt
ARz vy ¥ Eo| Zolx|1L 9o H(Grundy 5 2005;
Kang 5 2012), 214 &o] A5 S2] Sa3 232 &
1YL FX]9] AlAo|tEsmailzadeh 5 2007; Hong 5 2012b;
Song & 2015). AT T2 AU B4tz Qg
4betA AEG A0 Aut, AR tAte] Bost= ThalE
4 289 7)ol AstE L, DNAZL &4 5| o] H]Z4A el Al
E2E AT ¥ I AFE7H S7HE = Aotk (Som 5 1981;
Block G 1992; Diaz 5 1997; Hirashima 5 2000; Chen % 2002;
Bonomini 5 2015; Van De Wier 5 2017). o|g|gt AU <] A3}t
2EY 2 AWolA BAAEE FAtskEolU AAtz A H s
= HAEES 8 22 5 Yok HEES Akaeto] ut
340l ot thE E4 9| AFE UAsHs 7leS 7L
7] wjEo]tiAkcakaya 5 2017).

AXE B8 AT 4 Y FASERE phytochemical
S FiteHd vIERIRE € o+ 22 H(Jacob RA 1995; Jun
5 2015; Jun 5 2016; Kim 5 2016), AR A 3o &7}
T ASAEG A AR FAHAA FFE VAL UF
2 3913} thishikawa 5 2007; Godala 5 2016). 1882
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1. GATCHA

2 Aol Zrofdt gAY A7) T 404 o] 604
o|gh, BMI(Body Mass Index) #|4=7} 15.8 kg/m® ©]A} 24.9
kg/m® o]3te] W & AdH oz Fojstax} shef, 1@<,
A A A, HEE A 9 oA A EdEs
A @2dA A3 U AE AYstatt E3L Al
AEZY itet d AAAL AA R E st At
o717t Tt AIFER o199 UA7EA A AHE

AgstR e, olof tigt HH= S & Wtk Aol 7

ofstazt st 289 % A9z AP 35 AL
5YS AT F AT BN FANT 52 43T F A
W SOAE skt B A7 WP AEE FA
U 58S 0§ FEAY AU ATFUE Bz 4
Botgon], BT YAAY AL SAUARB %
I &: KNU IRB 2016-0029)2 wrekch

2. AIERIE o 282

= = 533

H Lo AFEE A|RE @o]=(Gangwondo, Korea) O &
Be AT wskow], A% P e w2k 4] o)
Aol F4E HArlete] & 2 53 F, 92EH 50%E
A7t ERARE EEE e 1,000 mgd A3t A
25U Axd Aede FoA] )7t FEF 500 mgo]
TFEAT Hokte] PAgols YA2EAS AL £ AR
9} T Mt FFS e FHEEE A%t 5§
2 St 23 &(r A B FEF 1,000 mg HF)S
23 21 A AFst=R stk

ofj oft

3. Al C|xiel

2HE AL A9 A B AAZ-12T $1F
Hr-13)02 rgleh ABRoAL i vy 228
&g orelAE gasdlo] 38 Aag ATHY
o, AolARhe WER MAISHK etk A7t AAss
2% F A&H AR HA ol R0 5 YES £
9 QAehg ol g3kl Blstom, 4 F EAZL WA v
FARTS B3 R BT olFIA 5 YES e
A AA AF AT FRHE AYL2D JPAER
RH FANHE sgon, olF B Fue W AW it
B 552 PEsAckFig D).

Subjesets

Placebo group 1 Superjami group
n=13 n=12

0 week

* Explain the purpose and method of research to the
subject
¢ Take a blood (8mL)

12 week

¢ Take a blood (8mL)
*  Experiment of lipid and antioxidant metabolism

Fig. 1. Experimental design for a trial.
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4. Y AF

oA o} FEEE AT e €5 A
% kst a5S ASs] A3l Ae HHAAO0HT HH =
(125)0ll BHE HFstTh HE Al A= 12407 54
B2 Fojstglon, i WAl o8 EEA] HE U
oA 8 mLe] EHE AHHHUT. YT Y2 EDTAZ} &
%) tubeo]] ¢ F 3,000 pm AAHE2(15 min, 4T)ZE 5 Lo
A oz Aol A8ttt AlEe A A7 70T
Bystgt.

5. €% A& Y GOT, GPT sk

E2}9] TG(triglyceride), TC(total cholesterol), HDL-C(high
density lipoprotein cholesterol)2] 45 =+= assay kit(Asanpharm,
Seoul, Korea)E o] &3l &A3}g 20, LDL-C(low density
lipoprotein cholesterol) 5=+ Friedewald 5(1972)2] "'
TC-HDL-C-TG/52 &A3}¢th. HIRS ((HDL -C)/TC)x100,
AL (antherogenic index)+= ((TC) -(HDL -C))/HDL -C2.Z #
Akste] A4 Tt Leptini} adiponectin assay kit(Mybio-
source, San Diego, CA, USA)E 0|83} %3152, leptin
7} adiponectin®] %k H|E ©]§sto] LARS S5t YEt
igich @32 GOT(glutamic oxaloacetic transaminase)?} GPT
(glutamic pyruvic transaminase)+= ©FAHA]| F kit(Asanpharm, Seoul,
Korea)E o83l &A%t

6. €% TBARS

TBARS(thiobabituric acid reactive substrance) &=+ 5%
TCA(trichloroacetic acid)@} 0.06 mM TBA(thiobarbituric acid)
£ 31 Hl&2 T F 80T 48404 9087 WA FTh
o] & W& A2 YAAR T HE (4,000 rpm,
4C, 15)3te] S E FFHE o838t FF= 535 nm]
A =5 St 25892 001 N HCl 843} 1 mM
TMP(tetramethoxypropane)& Z3st 3 50C $2Aro] A 60
22 AT HEES A2oA YA & TMP-EH
0.01 M NasPO4pH 7.0)o] 3]4]5}o] MDA(malondialdehyde)

£8o02 WESTh MDA EEERE AR} AT 27
o WA EETHES AYTAL, o|F ol gstel B

4 TBARS =8 A&

7. st EME0| OIRls HE
GPx(glutathione peroxidase), CAT(catalase), RGLU(reduced
glutathione), AOPP(advanced oxidation protein products) 4=

+ assy kit(Mybiosource, San Diego, CA, USA)E o|-&3}e =
Aot

SuAule nl7 25 B A o Fusk gt @ 8 AL A 181

8. 84 =4

H o379 Ad Aul= SPSS package program version 25
(statistical package for the social science, SPSS Inc., Chicago,
D)E o] &3ty HA+EF 2 A (mean+S.E)ZE e SITH
Placebo 1E3} Superjami 1& H| W= SHEE t-test, 43
A & Hlas HeER ttestE ©]-&38ko] p<0.05, p<0.01,
p<0.001 =4 HAst)
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2. ¥ X|&, TBARS % GOT, GPT s&

#HA) 07 2E2ES JHTCEHN, 85 ME &
t]2)= FEFE Table 20] Yetfiglch 5 TG 5= A9
A3, e AFH Ao Yoy AT 7ol §-23 Zole=
AR, HH Fof fokto] Aol B3| 2526 mg/dL &
< e etk 85 TC s AF A $2 8l
3 B wl, AFFS 1.328), YoFE-2 1.66H] 7= ATk
Ae AFH T A Y] 528 vas 23S
o, F<3-(p<0.01)31 Z}o|7} YERyETh HDL-Cse ¥3E
A 3o 4+ Fte 2 vlae] Bk uf, AFo] 50.75£0.02
mg/dLe] L =2 $Joko] =91 41.00+0.34 mg/dLE T} G2
H(p<0.00)°o2 £ 3t ettt LDL-C2 5w
A3l A JAAZHN =7t wolAH ta|A 2o o3 &

Table 1. The average values of anthropometric measure-
ments in subjects

Placebo Superjami
Age (years) 50.10+0.88 51.20+2.13
Height (cm) 157.40+2.07 160.60+3.11
Weight (kg) 59.10+1.28 59.80+1.27
BMI (kg/m?) 23.82+0.07 23.12+0.09

Values are means+S.E. Placebo group (n=13), Superjami group
(n=12).

t-test between Placebo group and Superjami group.

BMI, body mass index.
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Table 2. Changes of plasma lipid profile, TBARS, GOT and GPT concentration in subjects fed extract of Superjami rice bran

Placebo Superjami
Before After p-value” Before After p-value
TG (mg/dL) 92.54+1.42 136.48+3.52 0.000 93.44+1.23 111.22+0.71"2 0.009
TC (mg/dL) 127.7242.22 190.22+1.54 0.000 126.92+3.84 168.55+2.37" 0.002
HDL-C (mg/dL) 52.2142.06 41.00+0.34 0.026 51.32+1.51 50.75+0.02"" 0.742
LDL-C (mg/dL) 95.01£3.43 167.760.32 0.000 94.29+3.99 140.71+4.44" 0.001
Al 1.45+0.09 2.83+0.09 0.000 1.48+0.12 2.3240.10" 0.006
HTR (%) 40.91+1.87 26.1520.62 0.001 40.50+1.47 30.17+0.59 0.008
TBARS (nmol/mL) 12.00£0.14 15.4141.07 0.035 12.76+0.11 15.43+1.32 0.114
GOT (karman/mL) 25.10+1.73 39.77+1.33 0.003 22.77+0.67 31.77+1.45 0.005
GPT (karman/mL) 22.100.68 27.7440.93 0.005 22.4440.67 23.130.68 0.086

Values are meanstS.E. Placebo group (n=13), Superjami group (n=12).

D ttest between before and after in Placebo and Superjami.

? Values are significantly different between Placebo and Superjami group by ttest at = p<0.05,

™ p<0.01, ™" p<0.001.

TG, total glycerol; TC, total cholesterol. HTR = (HDL-cholesterol/Total cholesterol) x 100; Al, atherogenic index =(Total cholesterol -~ HDL
cholesterol)/HDL cholesterol; TBARS, thiobarbituric acid reactive substances; GOT, glutamate oxaloacetate transaminase; GPT, glutamate

pyruvate transaminase.

o S 2HEY ol Eobd 2= @ IR E A
A 23S of7|3tch(Hiramatsu 5 1987, Wager 5 2002).
LDL-CY| AgAT} e 43 o) APTol 140714444
mg/dLE $JoFT ] 167.76+0.32 mg/dLo]| H]3] 2] & (p<0.05)
o e g Uehigleh SUAsAI% AL} HIRY
ARZT= e A5 T =04 A2 ok 79
B57h G H(p<005)2] HolE Lrehgieh. TBARS 5=
54 23}, APTolA ARte] Aajste] M 85 F=wst
£ gge, slekre 43 Aol uis) 42 T BE}
)M (p=0035)0 2 £& S Uehhgict ol ¥% Ad
FEY AYATE fuAE A F AL Ao
AIE HQl Bae 5(2014)8] A AT} FARE A& gHelst
pig

Zawistowski 5(2009)¢] 2]} 5240
=0li= Alo]4d+, oryzanol, anthocyanin 5] 2= ]
Hustglon, oj23t A2jdd 242 AU HEeHtEE
A AW 2HS BEOR JAAA HDLC S5 27},
DY A D FHAES} oL 5o AFAAL A FRFE
o)ty &2 A th(Cicero & Derosa 2005; Jang 5 2012).
Nizamutdinova 5-(2009)2] ¢1+-9j+= anthocyanin ©] & L
dF TG 59 7/hAe a7t ola Baskg o, Choung
& Lim(2012)-& anthocyanin % C3G7} ZHAHE A}, 3 &
U A ol Tl 9L FAsk

5, 2 d7olXY AEY EF AE 5= Hde 1

Apu] |7} &2 Gl i AYBA Bl o3 A
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W HeHdst S7kE o] A AAA7IH, o]= Qls}
o @3 TG, TC, HDL-C 59 = 7|4 % FHH3} oo
a5l de AR HAH B3 A= Fo
v C3G7F o -5l e A2 2(Kim 5 2010), A&
AF I a7t g 2 AeE A"k

£ QoA gloke] A ATl 4 A s HA A
3} 4R T SErk fUHCR e o)t of4el A9
WAt o 7ol NAEe HEEE F o AERA
ok AW A A SR Q3] ABEA 2B A=
7} Z71E = AL v S Z([Ross 5 1989; Campos 5 1990,
Gu BS 1996), 2 A% HEA5 % gl vla) <49 ulg
o] £ e MRS v LR W qIdto] ko)
A sEe] G TS Ao Bt

e Fo7h b &40 miA e G gotRr] 9l &4
g @35 GOT, GPT 548/ 23, GPT= <57 194 %
0|5 Holz] ¢ke ¥, GOTE 12520 A Ag o] Yokt
o vl F9J2(p<0.05°e2 F7I3F Aoz Ytk GOT<}
GPT= THA| 32 &4fo] WA EH F=7t FolAl=d], oo o
T AR1E AT, TR HF, AL BAF o] e, o
Qo= #H7of o3t T =& ¥M3t= GOT, GPTY =9 ¥
2 UR= Ao IdHA L2 (Kim 5 2000; Choi S 2007,
Lee 5 2008), GOTS] AHAMH $]+= 8-40 karman/mL, GPT %=
o] A Ol 5.30 karman/mLE 2 A ¥l AHEH 4 A
0|29 GOT % GPT =& A ol &tz 7t &
Aol ZA7E gl Aem Hth

L
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3. % leptin, adiponectin, LAR S&E

R R}z 2] o] A EH] %)= adipokines % adiponectin, leptin2]
%= W LARS Table 3] Uehfich AHA|Zo A 2H] 5
= leptin A& 24 2207 X AR FgA
Aot 4ol AFHE 24 9 A 28E S7HIA AF
& 2Ash= 8L stetl, BRE1Y] A% leptino] Thg &
H] Fo] ZgAo| of7]|HthH(Hamann & Matthaei 1996; Kim
YW 2007). %, leptin> A A oFat o] AdaAS yet
o] Higke] X 2= ARG-HTHCaro 5 1996). A AT}, A
T2 e 43 H(4.30+0.08 pgmL)of Bls) A5 F(3.92+
0.34 pgml) 9] F&=7} 2% g2 Uetfislen, 9ok
oje} wkth = AF %(4.0140.32 pg/mL)of| H]af 45 $(4.49+
0.11 pgml) 9| F=7} S7FskAth. AT | pm| v]7; 3=
SEY AF oFo e AL Yok 9 794 2
o|= YERHA] 9FQtt ol = leptin®] -9 AAY el &
2 vERlofA thgF EujEls 32 E0|ng, B A Zo
& MYAEY WF SENAE W} Y A0R 22
A},

Adiponectin % 0.5~30 ug/mL $-3-5o] Q= ERZ,
4Q19] A AEA A o T 2 EulE, wEAEE
£ S5t AASHS dAFe=zH As2do IF
u] X thTilg & Moschen 2006, Kim WH 2007). 1 @]o|%= &
Z-g 9 o] S3E SH2HES AT eEHN
AT S A S} ojjdto]l & 32 o] tHOuchi 5 2000). E3
adiponceting ulgh 2 ol 4RAAZE B FolA] we 44
2 Uehs 2o BMI 9 TGS} o] 4w tehiich
(Hotta 5 2000; Koleva 5 2013). 2 A710] A Ao A=
TGS} adiponectin®] &) 4T} LrehbA] gRgko L, TG
oA He HF £ =7t foFtel His) @l e
™, adiponectin®] FE=9] FE+= 78T B3 AF Y
e A3 F7F A3 Aol va 93 (p=0.002)22 &
= YeRR St olE e At S0l So] u)G 2E2E
o] 2 adiponectin®] =] 92 m|zth= Ei(Jang 5

@ n@ flo

£ oly

SuAule nl7 25 B A o Fusk gt @ 8 AL A 183

2015)9} FFAFSER o H, fpApe] v} 2EEY HdF= dA
gHIet XA At Ad Aot FYsHA HieHERE X4
1023 AAZHE A5t 0] IS ERIstF e,
1A%, 88 &de A50] & AR AlmdH
Leptin®} adiponectin®] H]¢] LARZ H|9O 2 QI8 A
Agtel P EClY, WA A =S Y AABAE 7
A= A(Zhuo 5 2009) 2.2 H|YL Qled AP 9 diEE
T2 53kt £2 A& A= UTHOda 5 2008). A
A7} Yokt A3 Aol vl A3 F9 =7 SRS
o, A A3 Aol vl HAF T =71 HasHe
W, Z 2349 793 Zpol= UEhA] gtk

N

o o

4. EF SAtE DAL 2 34

AolA Hapzt o]Fo1d uf ¥hgAdo]  E/dAtA(Reactive
Oxygen Species: ROS)E A==, o] A|ZuhE &AM A
AZ715& A7, k3t 59 EAIE oF7|gtHMachlin
& Bendich 1987). o] Aol £ st= FHAkat A4 F GPx
9} CAT+= ¥H2-Al o] & hydrogen peroxided E(H0)3} Ab4
(H,00)Z A A LS} 28-S $HH(Deisseroth & Dounce
1970; Bast 5 1991). GPx2] A A7}, Y& HH Holle $I<F
T3t AT 7l §94 Zpol7t o HH Fole A
o] $Jektol Hls) oF 298 &2 Fro] EA = F94
(P<0.00)°2 =2 71 Yetligich e ke A
At 9] FEoA F94 Zol7} gldo, A2 A3
Aol vla] AH F71 $IHEP<0.00) 22 =& S vy
Atk CAT EH A3 Aol 2 21toll 94 27} glgle
L, A3 Foll= Aol Yokl vlsf oF 254 =2 &4
T2 Yehfo] §o3(p<0.05)22 =& 7HS Yehych 1
1 AgTA AH A ol vlE] A 39 5=t 9
(p=0.000)2.2 =2 72 Uehy ). Glutathioned 2438t
RGLUC| AdAE e A3 & AgFo] Yol vl3)
FAP<0.05) 02 2 g Uelon, ALY F¢
AFH 7F A3 Aol vl FYH-Ep-0.0528 =& g Y

Table 3. Changes of plasma leptin, adiponectin and LAR concentration in subjects fed extract of Superjami rice bran

Placebo Superjami
Before After p-value” Before After p-value
Leptin (pg/mL) 4.01£0.32 4.49+0.11 0.224 4.30+0.08 3.92+0.34 0.343
Adiponectin (j1g/mL) 14.51+0.46 14.51+0.18 1.000 12.58+0.30™ 15.00+0.16 0.002
LAR (%) 0.28+0.02 0.31+0.01 0.070 0.340.01 0.28+0.04 0.121

Values are means+S.E. Placebo group (n=13), Superjami group (n=12).

D ftest between before and after in Placebo and Superjami.

? Values are significantly different between before and after within group by #test at = p<0.05, ™ p<0.01, ™" p<0.001.

LAR, leptin to adiponectin ratio.
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EpAgch R F009S) ST D1 FE HAA T o) Aokl et Bt flg-000 S5l
o4t Adat, ikshso] FAEUSS s, ol= APToA HFH A 39 5& F97 Zol7t gllenh,
a7 Faet fAR AS Tl 4 stch 717l thrw 47 ol ARE o} g2 Bmol Ha) oF Lsw) e
Q1= oryzanol, tocotrienol, ferulic acid 50| ASE G 4EA ko2 8-oA(p<0.01) 2Fo]E eIt ¢Jekitof|A] AOPP
7 A ROSZHE AZE HIs=d agrt o =7t F7HE AL, =¥k wet Sk T 9E &
(Rana 5 2004; Woo 5 2005; Park 5 2009; Park & Kim 2011), Aro]| 71218kt = H 319] wei(Noda & Roodon 1989; Kim %
SO 9] Zu|= Yul &of H]3) anthocyaning ol 73} 1995; Tiku 5 2003) £ AFAE gdx 520 gy L 52
3 o] vmA ZFst FAkst auyh otz dE A Qloh Eo] HEtR 3t AL =2 FEHt) v AYFAAE A
(Slavin 5 1999; Choi 5 2010). 0|2 ETj2 2 A7 TS  7bo] AT M2 $2)4 Fo|7} Y AL 4] )7
AR u, fH A Fojo] ula) anhocyanin F €3G F&Eo] kst W ROSZ RE 1A £4L Wolshs &
7} 10~158] o)A g{Eo] e = Z(Kim 5 2011b), Zoj& 0] 9= Ao Z AlmHHc)

o g AT Bk Yk Ao Az

AOPP= ROSO|| 3 Al &4, =8t 59| o] 2 /43 ek g HE
< edo] FalER ehol AdE= B Bl A5t
w7 T Ego] 2 uhAR AFLT YrhWu F 2 AT AR A8 7Hed FAsHERA Y 3t
2015). ol v BREANAN F2 FER 524H°1 o] oEEES 1257 B ARl A% et diaF o

ROS % @ZOR Q% 2% &4 vhARE ohjek HETA  AWThAe] ML GaFE Blsta S @elEoRR
A3ke] vlo] 9n}A SO ALgHTNemzer 5 2011; Codoner- B F3ixn] 1] FERAFDI HAEASIGD)OE A
Franch 5 2012; Liu 5 2012). A& A3}, 9JoF7o] A2 A7t 2E A&S AL ol ALLsAT).
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Fig. 2. Changes of plasma CAT, GPx, RGLU and AOPP concentration in subjects fed extract of Superjami rice bran. Values
are means+S.E. Placebo group (#»=13), Superjami group (n=12). D t-test between before and after in Placebo and Superjami.
? Values are significantly different between Placebo and Superjami group by #-test at " p<0.05, ” p<0.01, " p<0.001. GPx,
glutathione peroxidase; CAT, catalase; RGLU, reduced glutathione; AOPP, advanced oxidation protein products.
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