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Abstract

The principal objective of this study was to evaluate the immune activity of Mosidae and the physiochemical
characteristics of brown rice Dasik prepared with Mosidae (Adenophora remotiflora) powder. We assessed the
effects of Mosidae ethanol extract (MEE) on the production of IL-6T, IL-12 and TNF-a by peritoneal exudate
macrophages (PEMs) using ELISA. We also determined general compositions, and conducted Hunter’s color
values, sensory evaluation, and the mechanical characteristics of Mosidae Dasik stored at room temperature
(20°C). With MEE treatment, ILI-6 (75% of LPS: positive control), IL-12 (35.7% of LPS) and TNF-a (27.32%
of LPS) were proliferated at a dose of 1000 pg/mL. In the general compositions of the samples, fat contents
of Mosidae Dasik significantly decreased (p<0.05). The more Mosidae powder was added to the samples, the
more was the luminance, and Hunter’s a and b were significantly decreased (p<0.05). As more Mosidae powder
was added to the samples, springiness score was significantly decreased, but the score of hardness, gumminess
and chewiness were increased (p<0.05). The results of sensory evaluation showed that there were significant
differences in the color, taste and overall quality of the samples (p<0.05), but there was no significant difference
in texture. We note that, among the samples evaluated herein, Mosidae stimulates some kinds of cytokines from
machrophage and 1% Mosidae Dasik (MPD1) for the best commercial value.
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Y A=E A AHEEHL ATH34) ES el BENI R F58t] 2Ef 2 A, 274

H YA 714 (hygiene hypothesis) o] &9 &Jsld A A 2 wolEd oA o ErF Yok 3oH10).



A WY 4 g

5
b

+ Wujo vl T v, FU1d 5o 94
F3lar, 2ol A, GABA( y —aminobutyric acid),
Eds A= (7 —octakeosanol) &2 2B EH ]
Hol A= o5 A EZD L g, bl FH -
HEX A3t 59 a7 Aol AL Uvk11-15). ©]
9lo| = ferric acidE ¥ 3}5F= phenolic acid®} &2 #H = 0]
ZYHERe FAEgsE A
o

o

AA Well A Farstalz 2-g-af

4
a
=2

ol

=)
fo —
fr & o

o
2
i)
)
1>
ofo
1>
il
)
o
©
oo
ol

A% 713 =l

eX
=
g 2mlAe] 877 F7hE 3 gl Bgo] FAE A4 ol

webE g A Sate] dig #AE SUHE I THR0).

S A% gk e ol FE Sk, TR, A%
F 5 A AT F JE ARS JMEE e B2 WEs)
of th2lghel] wlohdl Aoz dE hekA] ax ohekst A8
o] 8ol 7hee A8HQ Fe2olo] A (21), 7Fgel <
3 G BHEe o] AHBPELY ML S FH
& Je Ao AT

AA BEAN AT ARARE o] &3 FrIHYE 4
(22), 213 ©] 83} 712 FXE 98 FE 54, T= F
W B FH o et anh24), AU SR B4 2
AU e ksl G4 (25) 5 WY By AFS ATE
BEe AA ol

IR B AFAE BAY €32E FEES AH |
Aol Z&ete W A5 AHE WAANEZRE Alo]E
7kl AiksE oz HESIGoH, o] APAFE(11-19)

A
H7} FEEo e el BLS FAE
T

of ojsf Aeldd & T
n FEEE Y7 2AY 22 317 dvit
2 ]

2 BEAY 2%

O
=
Ne Az F

d 548 Bre A EAY £ H7)
Hlgo wE g FASHS Aas) FE7HAE 3

7bsll Rt kAT

AEM=E

2 AFAA vl AxE ) AHET B dr 2
(Chungho Co., Ltd., Gwangju, Gyeonggido, Korea), ¢}7}A]
o} ¥ ¥ (Girisan Nongwon, Geumsan, Korea)-& 200813 12
ol FYste A2e E#ASHA AREstAT BEAY
(Adenophora remotiflora) #+%& (F)ol|Z=Zep9E
(Gyeonggido, Korea) 2% $21% 25 7t ¥
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=

£ vacuum rotary evaporator®Z 65°brix7}A F=3F &
-70°C2] deep freezer(NU-6518G, NuAire, Plymouth, USA)
of B#AstHA EHAEE AMESIHATH

CHAIMZ2FE] AlO|EF}R19] R=E2H|ZF XAl

BALB/c v}-9-29)| 3% thioglycollateE 1 mL E7FA}s}
139 F AF EEHOE ne2E AT F B
RPMI-1640 #1A] 10 mLE FAFste] E7F W) Al (peritoneal
exudative cells; PEC)E 4833t =8¢ PECE 24 well
culture platesol] 1.5x10%mlL =2 243t 23314
2N 7F ok wjokEte] A AL E platecl] F-3 5, uj kel o
2 AHst] BAEA e AXE AASNAS L F b
ez 2HE BAY d3& FEEMEE)S 7 wellol
0~5,000 pg/mL T2 M7}t 2447t F<F v ettt
s F, A X W AT HS Bk, vk
Hol F&= EHH ALl EZFQIIL-6, IL-12, TNF-a)2]
2 7} Abo] EFEIS] gk ELISA kit(Pharmingen, San
Jose, CA, USA)E ©] &3t A3

DAICH 22 M7t g2 E So|cHAe] wM=

EAY 2 "7 o e] Az uigh] 2 Alx 3L
Table 17} Fig. 1] AAIE v}e} 2t} BAD) @u|tha] 9
Aze oz ztd AUAEAH S AH @ 22 47
0~3%(w/w)ell AZ== ZA Y 27 HES ¥ F 30
3 Ax &3] Xdo] & Jojg 2 HiFednh vise &
HFZS 30 g wWo] A7 25 cm, %°| 1.0 cm A&

Table 1. Composition of brown rice Dasik with Mosidae

powder (g)
Ingredient Brown rice Mosidae Hon
Groupl) powder powder ey
Control 100 — 50
MPD1 99 1 50
MPD2 98 2 50
MPD3 97 3 50

YControl: 0% of Mosidae powder Dasik, MPD1: 1% (w/w) of
Mosidae powder Dasik, MPD2: 2% (w/w) of Mosidae
powder Dasik, MPD3: 3% (w/w) of Mosidae powder Dasik.

Brown rice powder preparation

l

Adding with Mosidae powder 0~3% (w/w) & honey

l

Kneading

l

Molding

l

Dasik product

Fig. 1. Preparation process of brown rice Dasik using
Mosidae powder.
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(CM-3500d, Minolta, Tokyo, Japan)S A3} ™ =(L3,
lightness), 22 = (a%), redness), 32 = (b3, yellowness)
g 53] Bk SAste] 1 P ghs Ueh AT o]df A&
St EFE WA L, a ¥ b g2 9590, -0.09, -0.37°] At

SAMEH
o/ o
BAT 28 H7} v gel B2 AnlThae) 2 ge v

(A7 25 mm, =°] 10 mm)& A|Z3te] Aol A 1A %
]38k & Texture analyzer(TA-XT,, Stable Micro Systems,
Surrey, England)& ©]£-3}4] TPA(Texture profile analy—-
sis) test® AA|SAT o|uf 4 2L
9] P50l e, deformation 30%, test speed= 1.0
mm/sec®] AT ¢ |ZFE Ao Z Force-time curveZ5-F
7 % (hardness), B4 (springiness), <34 (cohesiveness),

A A (gumminess), %8 A (chewiness)S AH&38} A ok

2 probe= 10 mm

=

BsH7be AFEGYT A 159 S MEksle] tho
gk gubz) B5A T2 QA4S AXIIEE FHUA &
a2 stolF AEA ] V5 EAY FEE FAFEE

%1"4' Hrrstaizr ste B4 tis Hrke 73 Vs HEH

ARE3te] w9 viid 1HEE w)g- £o0W 7TH7A] V)&
O}E—I sttt I5AALe] H7HEE-S A (color), FF(odor),
uh(taste), Z2A7H(texture) @ WA ZFH<Q 7)1 E % (overall-

quality) %3 c}.

SHXME]
B Ao dojR g = A= SAS Program(ver.

G3
Fig. 2. Mosidae (Adenophora
remotiflora) and products of

Mosidae Dasik.

8.12)& o] &8l BEAFEA (Analysis of variance, ANOVA)
I A|837HY] o] FF-E 74etslr] 938 Duncan®] tH ¢
77 (Duncan’s multiple range test)& a=0.059] o5

A A

—

Zn 9 A

DAL 232 FESMEBO| CHAMEAAM AlO|EF}
ol 7= 2H|2of O|F I&

Az BA N AA Wol 7]F] HHAE FIIE
o] 21 Al 3 (macrophage) 9] ol 7133 - E F&4 7h&
o] A A 9 %”fi}i ZHste A5 9 Q14 F&A
A2 E EHEL TNF-q, IL-6, IL-129} 22 o3 7}A] cy-
tokineES Aoz A WY P FH-g HAA o FAA

AlE g Fs AlEe &dstel] #o3Hrh(27,28).

£3] TNF-q, IL-6= €/43t¥ di2Az22E 445
EAQ AfelmTIRI o R 27| ATHEE A ME 2 4l
< FPFoz N ARk a3 9TS s
A A TH29). B AFdAM = 45 E gz A
§ A TNF-q, IL-6, IL-129] #H %S =43t H 1, %A
TOEE LPSE A3 YA EEEE E8)FH cyto-
kineS SA o2 A t2Ax] &3t tist A= A
Fla=y

IL-6 g Aol E7)QI kitS o] &-38t] ELISAS AHE-&}
o £33 Z3= Fig. 39 AAE vte} 2o MEE ¥&%
1000 pg/ml(4195.8+106.9 pg/mL)ol A HEFS £83 o}
E FFY 54 5 fojFoz gL o] EREHUL
A B ETS) LPS(5578.7+195.9 pg/mL)¢} BlaL Aol &
IL-6 A3 ol freatel7t gl BR(B%TT)E B &
el
Y

o Mf \:H J

ol

2o ko 2

PN

A3t wek MEE7E B f3t72 235141 7A A
A& fFEshe IL-69 A8FES S7HAA ZAIUZE BA
TE G 7FeAol e MER AR 71
b oka setE

IL-12 &-& A EFH kitE o] 8-3te] ELISAS A}a‘l
stol S4 e Ay Fig. 40 A€ vkl &k MEE &

200 pg/mL(224.4%3.0 pg/mL)¥ 1000 ug/mL(235+71
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Fig. 4. Effects of MEE on the production of IL-12 by peri-
toneal exudate macrophages (PEMs).

pg/mL) Atolal Folxb7t AR T, thzaH HlL Aldl&
ojFoz we o] & EulHATh 12l YA dERT
LPS(647+10.6 pg/mL)¢}F vl A 200 pg/mL, 1000 pg/mL
5ol X zhzt 34.68%, 35.70% +&° & MEE7} B g3+
2 B3AA A S FESE IL-129 8% 7}
AZled BEAIY 5397 d3dE AeE Alsdnt
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83te] 43 A= Fig 50l A|AE vke} 2ok MEE 5%
1000 pg/mLol A thzFol B E Fdes 58 55
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Fig. 5. Effects of MEE on the production of TNF-a by peri-
toneal exudate macrophages (PEMs).
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Table 2. General compositions of brown rice Dasik with
Mosidae powder (unit: %)

Group“ Moisture  Crude protein Crude fat Crude ash
Control 10.60+0.20°™%543+0.06" 0.63+0.15* 1.00+0.10™

MPD1 11.30+0.15 5004012  040+0.12° 1.05+0.06
MPD2 10.80%+0.25 5104012  040+0.11° 1.10+0.10
MPD3 11.00£0.20 5104010  0.40+0.10" 1.20+0.26

YControl: 0% Mosidae powder Dasik, MPD1: 1% of Mosidae
powder Dasik, MPD2: 2% Mosidae powder Dasik, MPD3:
3% Mosidae powder Dasik.

“Mean =+ SD.

INS: not significant.

YValues with different superscripts within the column are
significantly different at a=0.05 by Duncan’s multiple range
test.

Table 3. Hunter's color values of brown rice Dasik with
Mosidae powder

Group” L a b

Control 52.86+0.177% 9.07+£0.24*  17.01+0.41%
MPD1 49.83+0.14™" 4074021  13.03+0.39"
MPD2 47.98+0.41° 1.954+0.07° 11.91+051"
MPD3 47.07+£0.83 0.74+0.10  11.11+056"

YControl: 0% Mosidae powder Dasik, MPD1: 1% of Mosidae
powder Dasik, MPD2: 2% Mosidae powder Dasik, MPD3:
3% Mosidae powder Dasik.

:Z)MeaniSD.

IValues with different superscripts within the column are
significantly different at a=0.05 by Duncan’s multiple range
test.
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Table 4. Mechanical characteristics of brown rice Dasik with Mosidae powder

Group” Hardness (gy) Springiness Cohesiveness Gumminess (gr) Chewiness (gr)
Control 14616.43 +630.48°"% 0.714+0.01° 0.31 40,02 4531.47 +439.42° 3237.93+395.71°
MPD1 16138.65+588.82" 0.63+0.02% 0.3340.00 5299.28 + 3447 55° 3315.83+279.75"
MPD2 20254.35+1215.18™ 0.56+0.37" 0.37+0.02 7453.09+701.85" 4160.76 +372.26™
MPD3 22539.79+1197.29° 0.51+0.03" 0.38+0.02 8602.91 +460.03 4365.97 + 367.86%

UControl: 0% Mosidae powder Dasik, MPDI1: 1% of Mosidae powder Dasik, MPD2: 2% Mosidae powder Dasik, MPD3: 3%

Mosidae powder Dasik.
Mean = SD.

YValues with different superscripts within the column are significantly different at a=0.05 by Duncan’s multiple range test.

YNS: not significant.

Table 5. Sensory evaluation values of brown rice Dasik with Mosidae powder

Group” Color Odor Taste Texture Overall quality
Control 3.14+1.217% 571+1.10° 571+1.37" 457+151™ 529+1.11°
MPD1 3.29+1.89 5.00+£1.41" 457+1.99" 3.43+1.90 4.14+1.86™
MPD2 3.71£0.76 4.86+157 3.86+2.73 3.71£2.06 3.86+1.86"
MPD3 586+1.07* 443+1.13° 3.86+2.34" 343+1.62 3.71+1.80

UControl: 0% Mosidae powder Dasik, MPDI1: 1% of Mosidae powder Dasik, MPD2: 2% Mosidae powder Dasik, MPD3: 3%

Mosidae powder Dasik.
Mean = SD.

YValues with different superscripts within the column are significantly different at a=0.05 by Duncan’s multiple range test.

YNS: not significant.
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