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Abstract
The effects of anti-stress rose (Rosa mutiflora) fruit extract yoghurts (RFEY-1.0, RFEY-3.0, RFEY

~5.0

containing with 1.0, 3.0 and 5.0% of rose fruit extract) were tested for the anti-stress effects. ICR male mice
(20+2 g) were fed with basic experimental diets and given free access to water containing these ingredients
for 18 days. Psychological stress and sociopsychological stress exposed by foot—shock for 1 hour (10 sec duration
at intervals of 120 sec) every day for 3 days. RFEY-1.0, RFEY -3.0, RFEY -5.0 groups in the sociopsychological
stress resulted in a significant decrease of 11.7%, 16.0% and 24.7% in plasma corticosterone (CS) secretion
compared with psychological stress (control group). Noradrenaline (NA) secretions in the brain were significantly
increased 15.6%, 25.0% and 40.8%, respectively, in RFEY-1.0, RFEY-3.0, RFEY-5.0 groups compared with
control group. MHPG-S04 (3-methoxy-4-hydroxy-phenylethyleneglycol sulfate) levels in the brain resuited
in a marked decreases of 17.0%, 25.3% and 28.4%, respectively, in RFEY-1.0, RFEY-3.0, RFEY-5.0 groups
compared with control group. NA/MHPG-SOj ratios in the brain of RFEY-1.0, RFEY-3.0, RFEY-5.0 groups
resulted in a significantly increase of 39.5%, 67.3% and 96.3%, respectively, compared with control group.
These results suggest that rose fruit extract yoghurt may be tried to apply for human consumption such as

sociopsychological stress.

Key words: anti-stress effect, rose fruit extract yoghurt (RFEY), corticosterone (CS), MHPG-S04 (3-methoxy-

4-hydroxyphenylethyleneglycol sulfate), noradrenaline (NA), NA/MHPG-504 ratio

M B B Fo| ;= el ZAH E(corticosterone: CS)E 2= #H 2
2ZpFol| o] 3le] el o Folghche Alale] o] 9l

B R ol WiRE = 2B A 2T AR 59 oH1)
w72 s} A g gedo] sloh(l), 2B 2ol oigk A AA P Y& goll A FFEo 5o 5 Fa| EA- v to]
AFZAE o8] 71A] AEH A ApFo] HxA] Fo k2o} 2-4lo]u} TBT, PCBs $-2 7 5 2 &(EDCs), 18] 3L %
A 782 AFea2), "A71A AF(electric foot 2 2EH 2 TR 2FFH ] 9l $el= EEA, 8
shock)(3-5), W 2}=Hcold environment)(6,7), 42Himmo- A FAA Aedag Qo] o7 7px] A& s
bilization)(3,89), A (fighting)(3), ol €l 2 =~ E & 2 (10) 2 5 2 Az2h4-2 vl A zsieh AEd el g A7 3
o Algt ~ed A Aol 9 X 22 o] AR A A A Ad (homeostasis)2] 713& A Cannon(12) ¢]F Selye
o 2] 2] 2o}z 2 del(noradrenaline: NA)2| W& §-9 (13)9) ‘A~ = &2 &4 (stress theory)'e] 3 o] A}, 1%
Hog 7+4ste Aog e 9lrh Selye(2)& AEHAE AA ] v 5o] A uhgolebi 7 o] 3
w3 232 50 NAQ T8¢ giAMtE 24 ol=eldd o 2Ed Ao g2y 7Y o AL AeAAA, WE
A 2] g ol o ste] A == 3-methyl-4-hydroxyph HI A, WA 5o A £HA L WsE kgt 2EH A
enylethyleneglycol sulfate(MHPG-S0)& AE# & 2FFof] Agatel| A Botoly FEF Fubshs ks 59 7
o3l frojH o Zrlgrhe Abde] WA vHL711). o) Axg doyr) i, As wae] Aelshy w& Qs

*Correspondjng author. E-mail: jhchoi@pknu.ac.kr
Phone: 82-51-620-6332. Fax: 82-51-628-6343



ALE) - Alel A AEd 26 v X s Ae(Rosa multifiora) 872 52) 938 943

=

N
)
N
Y
L
L
ol
offt
=2
of
ok
tfo
=N
fr
L
tjd
do
2
N

N
tlo

Rt

‘H]" 3 Az gof) g A2 F 3ot
(14,15), »Fl= ®J(16), =3} F2E0D), A7) F22(18)
S FE 2EHA H488E e Ao glck Avl(Ro-
sa multiflora Tuunpere)®] V1) FA(EH)S (522

72 ”’v‘ﬂ] TZHE?°1 N2, %‘ﬂ"i/ﬂ Z‘U](ﬁ %), 78 wu}

oﬂ “ZPU]J Ao} el —3] °J“§(Ffﬁ5ﬂ)4 7§(%;“é)°ﬂ —a‘°1

7Y, FEAREH S DGRBS A F 2, Al)e] okt
T ALl glon, 22 Y (ER) E7t o e w
3o 2EH 2 sk B A AEE A2 4 90k19).
Korea CCR(H Zo[Al $H5H) 248 Al-Z4-S William
Ransom & Son Plc(UK.)Y Awldv] &% -E(rose fruit
extract: RFE)-& Av|dvf(EE)S sl sto] 3ufzkel et
2% 33 A% - FF31 s Ao} o] Anldv] 3
855 FAR b2 1.0%, 3.0%, 5.0%0l 715 7FstA 24 o
Fujol F4 Al 25 ES 3v)sly A z=3 Ao g
= E(RFEY-1.0, RFEY-3.0, RFEY-5.0 groups)Z ZA13t43
o2 e AT e 2B i ol AE Ak
7V Wriskr) st AR (14)9 g e s FEAY S
&3] Communication box(20)8 A}-4-3}e] Aba] -Ale]x ~
EHAE et 2B A HAQARA H2Ee rao)
=& ¢ (NA), MHPG-SO; ¥ FZ2E I~ E(CS)Y &
v)e] F24& EAsled 9718k, limori 5(21)0) A qket
MHPG-50:¢] th¥ NAS] v] 24 ~EH 2 iR & o
7¥ste] Aol @ F2 B FAEHA AT goly 2} G}

dEsE 4 Algzd

gh=3lghed Lol A 417 ICRAl vH%-A(male, 20£2 @)
€ F3lste] & o3 e Al FEASA A 255
of oilm| ARSRE o8 gulel s 4722 o] gL F1RAL
E(controD 24 AF§-3bwiA] William Ransom & Son Plc.
(UK)S Avldw] 3% B (rose fruit extract: RFE)S )
2 747} 1.0%, 3.0%, 5.0%°] 73k 24 o) Fulo}, S, &
A FEES Hrrele) Alxg Av) 8 7= E(RFEY-
1.0, RFEY-3.0, RFEY-5.0 groups) 24 18U %9t &4 of
o] 544 Aok FEARAL FL25(2242°C, 65+2%
RH)3}ell A 12417k #F0] E-(06: 00~18: 00) 2 o] 2% =
5,

Abgst Alet

Aol AT Ao 2EN 2 HaETE ST
71817] 1 ke 2ol=#d ¥ (noradrenaline: NA), MHPG-
S504(3-methoxy -4-hydroxyphenylethyleneglycol sulfate)

o #2 e I8 E(corticosterone) 2 SigmaA ZF A ek

g3t

Agstel s, 2gte) RN 1 o4l A%
et

ZHALER S =4

AR (16)9} - W o 2 Aol AHER AlgEA S '
& 59.5%( @ ~corn starch: 44.5% + sucrose 15.0%), &2
18.0%(sodium—free casein), A& 15.0%(lard 10.0% +corn
oil 50%)7F =& Axstda, wietdlz 714 (AIN-76
mixture)-2 Z+7} 1,09, 35%% Aristgon, A4 3.0%
Arlsle] zA s AYE AlRE AME3IG

XO|QTREE AMEQ| sHet
A 35%2 AH(BAF2E 2 T 86%) 2AE
AH7bstod REH24 EAFay R ?E}"‘"ok"] 12%7} =
E% ZA3}, 7)ol #rldv] 5 E(RFE) 1.0%, 3.0%,
5 FAR S, A7)l Fuol, S5, A 5
747 0.055 %5 Ariste] & Egste 92~95°CellA
087 dAzlgtsdct. oA 7)o FAAEE E¢TF
(Lactobacillus acidophilus/Streptococcus thermophilus/
Bifidobacteriumlongum)E 0.01%4 A Z3te] 40°Ce|lA 5~
TA1ZF Azl A pH 4.60] =™ wjeks Exstglch
7156 743 A 24 91, vl eknl C, AAbE-& 247 0.05
g, ofxteizl 0.15%Y, 22 =5k 000015 %
,AE AR RA FAA 0.05F 3, ““—‘ﬂ%: 0555,
)3 A e 255N 9 I 4554 S Hulsly §
Edx A e F2EE /dEdde).
AMEIAEIE AER|A Folly
HE(14)st sH7HA) o2 Fo 159 A PE 345
Az - Alel A AEe s B3PAE)(C ommunication box) el A
37 14178l 20 mAS AFE 10278 Ar|AFo
120;7}, 5 A_ll_% ].13} ;},_. 3]__,_ 1/117}/;&1 A Ei-”/\ 2 _rorul
33, 3U A ALE - A2 R AEHAZ FstEtgd) AL - A
A 2EH A 244 AX(20)E Z717F 64X64 x40 cmE
A 1670 2] 22 HH16X 16 cm) 2.2 H o 91, 2 FollA] AR
o2 FAY 8] uhuleto] 1.3 cem 7422 2A 05cem
w719 F4& 7231 foot shock(FS) 2.2 #7114 244 ¥3]
4= QI EE A" 7] AR (Tech. Serv. Inc., Japan)ol] dA =%
5 AAEY gl
o] & 16709 Whalelell = Fi3t Zelag o g Al
foot shockell 2|3k 714 T—.% WA 4 Q)2 A =3
o}, #7134 foot shocke 2.0 mA2] AFF 10xEqt A=
o 1202 724 22 v} A foot shocke] F-8= =2 A A 5 o]
AUt i 104 -5 A3 FEwie} 1471 foot shocke] #
3=}, o] & Communication box & AHg-3ted AL3]-Ale] A
2 E # ~(sociopsychological stress)i= 318 1A]7+e] A7)
A FAFHE 22 W 2EHAS D3ty h2 28 (con-
troD &2 AFE-g AlelA 2~ e A(psychological stress)
A7A FH ] (NFS) 1412} %9 Communication boxell

m[m _>34

N{U%

A do

\~]

~IE °{N

> W



944 HAF - 7l - n=

gl A ‘%l ¥ AP S EL dHZEA A g o)
5, AR AR g FHFh] A o)A 2A 7 5ok v
ate] 700X gl Al 1 A welsle] AEHE -5 A
(sodium heparin)& 8% 1.0 mL% 0.05 mL% # 21§ CBC
 (complete blood cell count, 4] #F)ell o -70°Cell 4] &
A-REsw A 22z AHE(CS)Y] B A&t

qxA o] 33 o 225 £33, 7)o 2FEH(1.15
9 KCI/10 mM phosphate buffer+5 mM EDTA, pH 7.4)¢l]
gol -70°Coll A 54 - B &3t 2EY 2 S8 s &
Asl7] Aol 247t of-g3b 22 A Ao ulg} 2otz
& 2 MHPG-SO0:8] ¥4l AH8-3}sich.

F2E I EQ A oA Rejgt HAle] 22
Bl 37 v 22 3RS Sliber $(22)3} Van del Vies(23)) w
Holl wet FA8%ch @4 1.0 mL& Aol el 22 3u) 9]
Fo 2 3027 ALl E5E ohy, dA R F 20l
2 ey AAH 848 FH/F5 50 mLE sl A &,
A4 FHel 150 mLe] wEal 22 2ke] E(methylene
chloride)® 3027t £59A F&F3hat. #2423 01 N

=]
mLE 30N #4200 mLE
—r_L_ 1”2 711' ‘]A]
LS 7} 2 30~90
nm, emission 530 nmol|4] 3
Fae gl FAEHE 20

F-\“JEL
A g
2 -
o o
2

o
p$~w

Ark. 22 El IAHE F

50 mL ool F1 F
ZF4 1,000 mLE A A7 & 0.1 ~05nge] Alolol A EF
kAol ofsf 919 Aol s Z2E| I E2] LM
(ng/dL plasma)-g A =Fsloich.

aolrdgle) 54 w4 rEol=HdAU(NA)Y
Fu]eke Kohno 59 vl (24)0l whe} &) selr), w2
0.1% #ieln] ~3HA) E 3 (NaxS:05)& £33 0.2 N 341 4.0
mLZ -4 A uhaigh 12 8000 % g & 5%-7F A=) a)
st A2d2 NAsF MHPG-S0s& 54l A 8t7) ¢35t
o} 2472 20 mLA & g, 0.1% Na:S:05%}F 0.05% EDTA
< Z33+= 04N PCA 3.0 mL-& & 7kslgich ©} 4] 8000 x g
ofl A 1027 AR F ASHEe A fEgteg &7 %
AP A7) -45°Cel| 2 Astedc). NA%—;‘é & 33 Fola~
72 (A7 6 mm, ¥°] 25 cm)e FeEldeg = A3 6.0
cm?] ¥olo pH 75~802 2 &A1 3l JE S A=A B
NAE 0.05 N PCA 2.0 mLel 23] Z3 e g ¥-e] &3t}
F& F o=/ 20 mLol o dAsgEE AFAR
o} NA9 & 33E2 2 excitation 380 nm, emission 495 nm
A5tk NA 255422 100 1g/mlL =2 &8l 3}
Aekidol el 91l Aol et x2ot=adR(ng/

il

g brain)®] #H|%E A3

MHPG-S049] 534 : ¥ 224 MHPG-S042] a2
Kohno 5-2] 4 (25)e)] we} FAsksich ¥ 222 C.1%
ehu] A3t E F-(NapS:05)8 2§88 0.2 N 34 4.0 mLE

A2 ol Al s} g F- 8000 X goll A 582t Al H-el st o)
2% 8-& NASH MHPG-SO.& FAloll 437 slstel 2
720 mLA g ob-g, ZH2ke) Al 5 0.
< pH 60~652 =43 g, =E
Fo 2 ZAEA

c}A] 8000 X goll A 10%-7F
ol &7 oh-3, AP A7A] -45°Cell *
9] 24 93 Foldlx AH(AA 6 mm, i‘—;—°] 25 cm)=
f-2] #(glass wool) &2 31 A E3] 6.0 cme] Eo| DEAE
Sephadex A-25% A-$-31 MHPG-SO+= 0.1% v efn] ~3k4k

EEFS Z3W04NPCA20mLEA #A3 o2 XY F&
shod k.

MHPG-S0:9] %2l 4] 0.2% A28l el 0.1 mL: 70%
PCA9] 0.1 mLE 713t ¥ o] & WH-g-EHE-& 90~95°Cell
2 2587 &2 ol Foh ol ¥ blank®] 7§ 7F2 A
2l g olo] Arat ofL, ol ® #llt] o} =l (ethylenediamine)
03 mLS #H7lgk & =5
Wzt A 7o} MHPG-S049] 8 3% %2 excitation 325 nm,
emission 465 nmel| A ZAsl9dc. MHPG-SOy 2584
(100 ng/mlL)2 0.5% wetu] =4t EE(NaxS:05) 5 = 2
X Fulsto] ZEAFAd A a2t 9] A o et MHPG-
SOu(ng/g brain)® =g Aakstaich

£ 03N 4k} g-3-o)
gt ZF52 348

°J)?:1vb_“ﬂ 5} & )\y%ou_o, Pl

-u-'r°1
_{
o:

UE_/\]EL— %]—oﬂal z,,_o]] 3‘1

EAXz]

279 nE AP A= BAXe st A9} 3
A2 Aabste o iz 7 Ao o4
Steeld®} Torrie®] Student’s t-test(26)E A A13}4dth.

oX, ﬁ~\
flo wN

¥,

IZE|AAHES| 26| Z42E7)
zu] @ 72 EE [CRA ool 2F 35t Foigt of
347k 10: 00 11: 0077}11 1*1 & &20mA94 714

DA g g, ol 2 FEEs] Fol 52
2o ol vlAE QS wmejel

3 2] (foot-shock stress)ell 542 ~EH|
7w A] W Ale] A e A e A
E 7| A B8}l 8 (psychological stress)& 315 (26,61
264 ug/dL plasma: 100%) 2.2 slo] ~EH2 4gH
24 et A @ 72 E 2ol 18-S vaste] B 1.0%,
3.0%,50% v A2 E B2 maelaAdH R B
vl )22 hu] 27k 88.3%, 84.0%, 75.3% %A 27}

n]n of
Ny
lr e



/\}ﬂ.xla;@ }\EE—“/‘\O]] 1] =

Table 1. Effects of rose fruit extract added yoghurt feeding
on corticosterone (CS) levels in plasma of ICR mice after
18 days

Corticosterone
Groups levels Changes
(ug/dL plasma)
Foot-shock stress 30.76 £ 3.28" - -
Psychological stress 26611264  100.0% 0%
Control group
Sociopsycology stress
RFEY-1.0 group 2350£250° 88.3%Y -11.7%
RFEY-3.0 group 22.36 297" 84.0%  -16.0%
RFEY-5.0 group 20.04%+3.11° 75.3%  -24.7%

RFEY-1.0, 3.0 and 5.0: Rose fruit extract yoghurt containing
with 1.0, 3.0 and 5.0% of rose fruit extract.

’”MeaniSD with 8 ICR mice per group.

“Percent of control values.

*p<0.05; "p<0.01; “p<0.001 compared with control group.
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% Ar] QT2 E B89 yaolmEdal(NA)Y £u]
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Table 2. Effects of rose fruit extract added yoghurt feeding

on noradrenaline (NA) levels in brain of ICR mice after 18
days

2l (Rosa multiflora) LTEE2] < 3F o5

olz # 3l o ghuko] ZH7k 15696, 25.0%, 40.8% 1} -2 2] 2
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o f‘;}c% B]3le] @ Table 33 2l
A 27 B3} A (foot-shock stress)e] 4§ B ¥
2RI IFE HE2IFLE dho] ]
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100%) 2.2 3lo] 7154 A7l @ F2 € RFEY-1.0, RFEY-
3.0 % RFEY-5.0 %4 152 NA/MHPG-SO4 ratio= 242}

12 71543 A

Table 3. Effects of rose fruit extract added yoghurt feeding
on MHPG-S04 levels in brain of ICR mice after 18 days

Noradrenaline MHPG-504
Groups levels Changes Groups levels Changes
(bg/g brain) (ng/g brain)
Foot -shock stress 356.0+ 205" - Foot-shock stress 2532+11.5" -
Psychological stress 359.1+305 100.0% 0 Psychological stress 221.8+ 9.8 100.0% 0
Control group Control group
Sociopsycology stress Sociopsycology stress
RFEY-1.0 group 4151+287°  1156%” +15.6% RFEY-1.0 group 184.0£14.7° 83.0%” -17.0%
RFEY-3.0 group 4487+253°  1250%  +25.0% RFEY-3.0 group 165.6+£15.2° 747%  -25.3%
RFEY-5.0 group 5055+39.7°  140.8% +40.8% RFEY-5.0 group 1588+ 15.0° 716%  -28.4%

RFEY-1.0, 3.0 and 5.0: Rose fruit extract yoghurt containing
with 1.0, 3.0 and 5.0% of rose fruit extract.

"Mean+SD with 8 ICR mice per group.

PPercent of control values.

*p<0.01; bp<0.001 compared with control group.

RFEY-1.0, 3.0 and 5.0: Rose fruit extract yoghurt containing
with 1.0, 3.0 and 5.0% of rose fruit extract.

:MeaniSD with 8 ICR-mice per group.

PPercent of control values.

p<0.01; bp<0.001 compared with control group.
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Table 4. Effect of rose fruit extract added yoghurt feeding on NA/MHPG-SQ; ratios in brain of ICR mice after 18 days

Groups Noradrenaline level (bg/g brain) MHPG-SOy4 level (ng/g brain) NA/MHPG-SQ4 ratio

Foot-shock stress 356.9+205" 2532%115 1.40 -

Psychological stress 359.1£30.5 221.8+ 9.8 162 100.0%
{Control group)

Sociopsycology stress )
RFEY-1.0 group 415.1%28.7 184.0+14.7 2.26° 139.5%”
RFEY-3.0 group 4487+25.3 1656+ 15.2 2.71° 167.3%
RFEY-5.0 group 505.5+39.7 158.8+15.0 3.18° 196.3%

RFEY-1.0, 3.0 and 5.0: Rose fruit extract?yoghun containing with 1.0, 3.0 and 5.0% of rose fruit extract.
“Mean+SD with 8 ICR mice per group. ~Percent of control values. *p<0.001 compared with control group.
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