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Abstract

It is well known non-drug therapy for hypertension patients can reduce blood pressure. These types of therapy include
maintaining ones ideal body weight, quitting smoking, consuming large amounts of fruits and vegetables consuming low
levels of saturated fat and salt and regular exercise. Fermented milk protein derived biologically active peptides such as
isoleucine-proline-proline_(IPP) or valine-proline-proline_(VPP) have been shown to lower blood pressure in hypertensive
subjects. This study was conducted to investigate the antihypertensive effects of medical nutritional therapy (MNT) in
accordance with the consumption of fermented milk enriched with IPP and VPP. To accomplish this, we conducted a
randomized case-controlled study of 43 subjects who had blood pressure levels greater than 120/80 mmHg. The subjects
in the study group were randomly allocated into two groups, an MNT + fermented milk (100 mL/day) group (#=21) and
an MNT + L. helveficus fermented milk with tripeptides (IPP=2.2 mg, VPP=2.6 mg/160mL) group (n=22). The MNT
included weight management, reduction of sodium, total fat and saturated fat intake, increased intake of fruits and
vegetables, and increased intake of low fat dairy products. The treatments were administered for 12 weeks during which
time no drug interventions were conducted. The daily intakes of total calories, fats, cholesterol and Na decreased signifi-
cantly after 12 weeks of MNT in the control and the experimental groups. In addition, the systolic blood pressure de-
creased significantly in the control and experimental groups; however, the diastolic blood pressure only decreased signifi-
cantly in the experimental group. Overall, the results of this study indicate that the intake of fermented milk containing
IPP and VPP in conjunction with MNT exerted positive effects on the blood pressure of pre- and hypertensive subjects.
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Z7] dgfol 120~139 mmHg E=& 2747] ] 80~89 mmHg
2 ARl BEEalsict 28 AGARE EFHE I
< E NFE PO T e 1Y IR E %51%1“ e 1A
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1985, Joossens & Geboer 1987). 3%} £l
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AFH T i 54, 2E8 2 A, EA
dFHE PR ke o R oFE A8
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boer 1987, Wardlaw & Insel 1996, Kim & Yu 1997, He &
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A7 Y&E 2 vh ek
oA, FEalor n¥Y A g °]8HI e ACE
A A= angiotensin I ©] angiotensinl & Ag=E A& W

0

ez g9 A5 2E-E Bl angiotensinll 9] A4
FaA7n, YER 2 1 ujidE T/Me ?—;%Ez:ak
o] BHE Aoz Ay EAE Ztetilee e o
2005). ACE A&l HEelol=g A2 el ZolA THHALD
(Ferreira et al 1970, Kato & Suzuki 1971), 2 & %2 ACE
A7 G @A XN EAZ AFEE 1 YTHCheung et
al 1980). v 1Ee Ay GEEe FE 2 218 B o
7} o4t 5 BAg-S gulsl= 7102 B ¥ o](Ondetti ef al
1997) 27} YR o2 A ele A EE % ok A3 } Ea

28 A2 9t A F fE9] ACE A<l 7]50] B
18 AEo 2= AetEl ovalbumin, lactoferrin, H.2) whilz
T U5 o sk BB Sol 2l em(Yoshikawa 1993),
AT v RE fAE S0 SAske YEels w23 By
738t 71% ] Baso] 551 v Hata er al 1996, Seppo
et al 2002, Seppo et af 2003), Z1Eh ol F 2 Fe] AH % A
AR 2aF eo) A F3 43} vjEo] dagEojo)
'5‘]"11 + E“F%O‘CQ A 24 71 distede o #

< @77 Bag dAelth seelne Tzl FalE
\-L,°17’~PE Az gtolu} g8, fehd Bol Fofsh &
Alg] g ,ﬂIE}o]C% ACE A Oﬂzﬂg‘ Z}
# v} lti(Yoshikawa 1993).
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2 olgfala AFHor Ho¥ g T Al tidA}
2 3k EH*‘Z} Z A2 3N ol Egell TS EF 7
JdE AL BH83 AR, HF GEEVE VR AR 5 B
A2 ﬂ?%ﬂi RAgsita ks Al Al elsisich
B Ao ot A & 0‘%0191 o, ‘ﬂ? T,
YoF oFE B4(31), I AEE LER AE WiE B &4
% follow- upe] E71s¢ 140*-2 A2l g 4375 HE tdA
2 st} ¥ A= K Uig R4 f2] 99 (Institute Re-
view Board, IRB)9] Hol& AA AP At thdAte 52
Y2 o] F A (double blind)l| 18] AUxt FAY LERE
428 2T (Control group, n=21), A& HE|=(lle-
Pro-Pro, Val- Pro-Proy’} 358 FAM 2875 A3k A8
T{(Test group, n=22)C.2 FEIIATE W dAEAA 15U
Bake] 2AH fat HER 2 A geevt
A HERE WA el vl wlssigon, UE
AHE Asks B3t FAsiAnh w3 F T ZFolA
1253t ejgtd I 528 ATt
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(L. helveticus) HEH A2
EZA, 1Y, 13 e 4 &
i.l AEL] YR 100 mL &
-2 70 keal/100 mLolSl e,

3 ¢/100 mL2 FUS}3 3, ol
2L 3~4 ¢/100 mLE FH3lsith 2L 9 EHX?L AFelle Ca
100mg, K 140 mg 2 Mg 13 mgS, A8 Ao+ Ca 250
mg, K 400 mg?} Mg 16 mg& 712t ?;5;7@,-—5—} ok Aol A
o Zafole 18 545 Ad HWEIE lle-Pro-Pro(1PP)
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Fkg)S ASE F447](X-scan body composition analyzer, Ja-
won medical, Seoul, Korea)& ©]-83l] &3 3ttt} dg=}
E2 Hekg el —7:‘4/\3}9] )5S A85ta S ¢
stRom, AA ASE A= A5 AR AA 28 FF
slo] HE 7] F3ch

ot 332 iRt ol Wdlskd —oe‘ “H”]'V/HO, 4, 8,
125%) HALLBHA grobA] oF 107 o %
A (Alpk2, Med1cus Tokyo Japan)
A 23] o =7 2
de F2EY 44, 5 ¥4 %—% & AL vlg) FA 8
o FIsATE

m\m 401,
j}_n{
<t
i
4
rlo

% X E(Medical nutrition therapy; MNT)= 9+ A
2} Ak 4, 8, 1252 F 43) AAISH o0, ul3] F(assess-
ment), 57 (intervention), 2JA} # Z(communication)] A| T

AZ J&s3ct 28 g N8 Y&-L vjT THEAL
(NIH) 28 591939 73 18 A (NC 1998
uete 2 A|F 24, ¥EHg, rtvle, a4 A3 Sk
F3} AP G A A Xix]t“' FAE AHE F
@ g AH 37k ‘FILZ‘P“"] bl &5 52 FE=2 oF
FHNE ZEEZS 74 0]"’:] JdldE w3
23, AF 13, gE 55 AREo RN tiidRte] ol
£ 53, 9 3] wS ofuict o] He] meW &S ERlsta 5
ArReH £ EE FRASATE AAF 28L& Q1S A

Foo) e} FRAE Bem, A Az B dBe
AAH=S DEARAT

5. dob M3

48 FF GUh YAFES 2AD) A8 BE UgR
M AL HF FF 293 FY 19T AYe=S o
of $4%3 o) TFY 4F AEF L HAFE 2F 7]
2300 @ ¥, GG QU RHoR 4F Y, A
B8 AT LE 58 ANGE WOR A0 baF

29 Amet xel WS g1 24 AR

7122 4% _&il%‘(Computer Aided Nutritional ana-
lysis for professionals ver 3.0, 3F=r<d ¥5l3])a} A EAEE 2
ARg o]&3t] AU 19 Fdd AFHFE AN

6. SH =4 e

RE AE Axtel A ¥AL statistical analysis system
(SAS version 9.1)S o] &3] Al 1, A3 = :ﬁL(mean)
¥} ¥ 2K (standard deviation, SD)Z FAISI T 2T 2

AT, 5 T ZFe] HlmE student rtest, A7 AFE vjmE

SRE LR EiL

-olE] - 2oy KolAlol R FLEER®
paired r-test, E 2] 7|7+ ¥ vlas WHE- £ (repeated mea-
sure)S AHE3te] BAEh RE BA Aol Z23e p<
0.05 FElA freld& AFSAT

2 =
1. ety 59 " MAAIS
£ AA Ae AF Ao HF ddAe F BEeE dY

, Aol A 742} 47.8+12.9, 49.9+
119 A2 7 3ol ztole YRR e ATHTable 1). 2 ol
A Fie] v t2TolA 22 81.0%, 19.0%, ATl
A 747} 81.8%, 182%% ATt o, dabe] Hl o] o=}
o] B gH Uk nEYY 7IEH L dETelA 33.3%,
AP FAN 364%E T bl Zpol7} BAEA] ghsirh. F
H A RToA 298(9.5%), AlBTNA 5H(22.7%) 02
T 7he] felAQl Aol viERAA] gigith AT AlFA E
= F27] "yt o)er] "ol 27} 135.4+8.8/
85.046.9 mmHg, 135.7+7.4/88.0+5.5 mmHg= 2} 7} fIATh.
AA A2 Az Galel A4, AL dza APl
Z}z} 167.245.8, 168.0+5.2 cm® =}o)7} gisiem, Ay A=
Zo= W3} giich 3, AFE AT AR F Tl
Z+zt 72.3+12.2, 70.6+12.8 kg, A BT E 27t 68.5+8.0,
66.746.6 kg 0.2 - 7ol Apo|7} #ATA] dgto) F T &
= A7 123 TolE 5979 7AE BYrkp<0.05). BMI
AA] T T Zhelle Apol7) HAEA| Fkort AT FF Fol
T BRAA /A 2AaE EATHp<0.05).
Aze) Af, AL T AlFTo] 247 1540432,
153.9+1.8 emZ FAFSHIE AF = 2ol 57.0+7.4, A&
0] 56,762 kg2 5 ¥ Zholl AolE HolX| ¥gtom, A

i

Table 1. Characteristics and blood pressure of the sub-
jects

Control group Test group
n=21) (n=22)
Age(yrs) 47.8+12.9Y 49.9+11.9

Male/female[n, (%)] 17/4(81.0/19.0) 18/4(81.8/18.2)

Family history of 7(33.3) 8(36.4)
hypertension[n, (%)]
Smoking[n, (%)] 2(9.5) 5(22.7)

SBP/DBP’(mmHg)  135.4+8.8/85.0+6.9 135.7+7.4/88.045.5

" Values are meantSD.

2 SBP : Systolic blood pressure, DBP : Diastolic blood pressure.
All values are not significantly different between the two groups
by Student rtest at p<0.05.
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T Foll= Z FollA] 57.426.9, 55.7+7.3 kgl B £-9]

32 HolA ¥tk

Gole
2 AT A, F F 2 2] Aol
* e el 0.

Fickp<0.01). 2 414 7

Table 2. Hight, weight and BMI before and after experiment in male and female subjects

Z}z} 1,843.9+390. 0 1 492 8+256.6 kcal
gide, 7 & 2E fo
daxs} tieo] west

zj'o

ot o Nz BAY W= Fh BTG

2, w4
g, @7 3
.8—‘

sl ZoA] 57.7:16.6:25.7°1 %
Fi GRSy

430 gnEg ws

o] A& w&o] Li—a—
el = 61.9:163:21.7, AT FOlE 658:16.0:18.48 142
A3 vl go] F F BTN A

2o A 30.1%,

ATl A 31.7% %

3.4:16.6:20.0
AT A

B EHE AR

728k tHp<0.05). W
EFo 1Y gFH e A7 df F dixwol 4.229.141,285.9

Male Female
Variables Groups Before After Before After
Control group 167.2+ 5.8" - 154.043.2 -
Hight(cm)
Test group 168.0+ 5.2 - 153.9+1.8 -
Control group 723+12.2 70.6+12.8" 57.0+7.4 57.4+6.9
Weight(kg) \
Test group 68.5+ 8.0 66.7+ 6.6 56.746.2 55,7473
s Control group 258+ 33 25.2+ 3.6 24.042.9 242427
BMI(kg/m’) .
Test group 243+ 25 23.6+ 2.0 23.942.1 23.542.7
Y Values are mean+SD.
" Significantly different before and after experiment by paired #test at p<0.01.
All values are not significantly different between the two groups by Student r-test at p<0.01.
Table 3. Daily intakes of nutrients before and after experiment
Control group Test group
Nutrients
Before After Before After
Calorie(kcal) 1911.5+ 493.4" 1547.6£240.5" 1843.9+ 390.0 1492.84+256.6"
Carbohydrate(g) 267.8+ 57.8 244.4+ 40.3 275.9+ 56.6 245.4+ 38.0°
Protein(g) 771+ 22.6 63.9+ 13.8 728+ 23.1 59.9+ 14.4°
Fat(g) 529+ 26.4 343+ 8.07 43.0£ 185 30.5+ 8.8"
CHO : pro : fat 57.7:16.6:25.7 63.4:16.6:20.0 61.9:16.3:21.7 65.8:16.0:18.4
Cholesterol(mg) 328.0+ 168.1 2293+ 84.6" 286.2+ 167.7 195.4+ 79.7"
Fiber(g) 19.8+ 4.9 20.0£ 6.9 205+ 5.7 204+ 3.9
Folate( /£ g) 246.1+ 97.8 278.7+108.2 234.1+ 765 260.4+ 60.9
Ca(mg) 561.5+ 180.9 640.0+176.1 499.0+ 172.0 779.5+104.8""
Fe(mg) 154+ 65 126+ 3.1 153+ 92 122+ 2.1
Na(mg) 4229.1+1285.9 3232.74885.1" 3771.2+1213.5 2996.14878.3°
K(mg) 2647.3+ 607.1 2817.9+845.4 2612.7+ 602.6 2969.6+486.7"

Y Values are meantSD.

) Significantly different before and after experiment by paired #-test at p<0.05, p<0.01.

' Significantly different between the two groups by Student #-test at p<0.05.
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mgoll 4] 3,232.7+ 885.1 mgl 2, AHTE 3,771.2+1,213.5 mg
oA 2,996.1+ 878.3 mgl 2 Fo]H 2 7H43 th(p<0.05).
Zgo] e ey Af A7 A7 F /F2Ae Ao
£ HolA| gofo) AATE AT ¥ fojH oz FU8
om txFd HsiA fojAR g E9thp<0.05). FEHT
o AHe AETAA AT F FeFor Frtetden, &
b ztole wEEA Fsieh 4, Aol d R, FAE i
19 AL AT A7 o WSt #2EA] gskon, F
T = feAQl Ato|E HolA] ¥tth

3. o7 7|Zhol| e Eeb #HEt

1253k 9)8F & 5ot Wy LEH HH T U9
W3S Table 40 YEMIAS. 7571 e A5 d20
T 1354488, 43 125.1£9.5, 85 122.249.1, 125 118.5+
11.0 mmHg)® AFTFH0F: 135.7+74, 43 125.7+10.8, 85~
1243+ 10.8, 125+ 123.3+12.1 mmHg) &5 AT 45 FT5E
FHQ BAAE BPom(p<0.001), T 7t 2o e
2| @tk g, o|r] ] 7-Fole thEH(05F 85.0+6.9,
45 79.048.3, 85 79.6+8.0, 125 79.3£9.0 mmHg)-2 ST
717kl W& ol Wyl BEEA] ggton), A TA
E(0F: 88.0+5.5, 45 83.1+7.8, 85 82.4+7.8, 125 81.4+
73 mmHg) AT 4F5E 9508 7Ha3lHthp<0.05).
oy T 7 el frelFR Aole wEAHA] T

AT 717 Bt £F7) it o] jte Wslks
Fig. 1] JeplIch #&7] @] 29, AT 45 F gz
oAlA 10.3%, 8F Foll= 13.2%, 125 Fol& 16.9%7} &
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Table 4. Blood pressure of the subjects

Control group Test group P
Systolic blood pressure(mm Hg)
0 wk 1354+ 8.8° 135.7€ 74 ns”
4 wk 125.1+ 9.5 125.7+10.8° ns
8 wk 122.2+ 9.1™ 124.3+10.8° ns
12 wk 118.5+11.0° 123.3+12.1° ns
P <0.001 <0.001
Diastolic blood pressure(mm Hg)
0 wk 85.0+ 6.9 88.0+ 5.5° ns
4 wk 79.0+ 8.3 83.1+ 7.8° ns
8 wk 79.6+ 8.0 82.4+ 7.8° ns
12 wk 793+ 9.0 81.4+ 7.3 ns
P ns <0.05
Y Mean+SD.

™9 Significantly different from 0 week.
? No significant difference between the group.

Aztgon AFTdAE AT 45 F 10.0%, 8F Fole
11.4%, 125 Fol& 124%7} FA3arh 39, o|97] B
o] AL AT 4F T YRTAM 6.0%, 8F Foll= 54%, 12
F Zoll 5.7%7F A2, AR T E AT 45 F
4.9%, 8F Fol& 5.6%, 125 Tt 6.6%7F 28T,

(%) 2
a

N N
N7
6 \L‘*—!\ ¥
5._4

-8 T T I
b b
-19 5
-12
-14
-15
] : 4 g 12wk
B)

l e Control Group  ~E—Test Group J

Fig. 1. Percentage changes of systolic (A) and diastolic (B) blood pressure for 12 weeks of experiment.

7 Significantly different from 0 week.
Y No significant difference between the two groups.
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< ERGTHKNSO 2006). =31 518
qte] AwE S EL 107 B 40t ells= 34.79, 500 82.8

, 60t 112.99, 70t) o]dellAl= 101.5% 22 40t o] F &
3] Z7lete Aoz FAMEA(FEEAAR AT 1995)

=9 A7} FT8ka e elvete] 1T F2E 1Es|
Eou ko) AAAQ dele Ui} F - 8
g g9lo]l Hm vk 2005d% A7 FEANKHID
2006)M A B AT oidAbel 2 Al 40uf dAlY o
b FHEL 28.6%, A9 FHEHEE 152%2 Yeht o
gollA mE] A vl o] o] B2 AL G F Ut 3,
Moon & Park(2007)2] 79} F2juete] & Mg d+
(Park er al 2000, Choi er al 2004yl % FAle] wlgo] ¢
e Aoz AT
nEUS AR 8Rlog AAHD e FAL Levet
154] o] Rl A 62.8%, Al 5.6%%
(BB R 1998), Choi ef al(2004)2] A
Ate] FA-go] 40%2 ZANETE Felo] AF
1

dAZ Y & gAeR e oﬂﬂc}% Aoz AN
St glot, Fdel mEgtel flolEhe ekl A

E}(Narklewicz 2005). &3k,
geta 4aaA ) glgol o
2 AtellA AAIE AL, Ford & Cooper(1991)2] 3o
ol&t AA A7) 27.8 kg/m” o] 3L Ag, S of
o] Exfo A 1.6~2.84, IRl A] 1.8~2.28] olA]
o St Lee er a1(2005)91 ATl E A 2| 527}
S7Fl wel m™ske] fgle] Svkehe AoR Haslg
th. 23t xﬂé%kZHA fz%ﬂ & AN E OE Ay
(Lee e al 2007y <Jsbd A= %W?ﬂ 27318.5~23.0 kg/
m?)ol] HlBte] FA5(23.0~25.0 ke/m’)ollA] 1306, Y] TH2S.
0~30.0 kg/m)oN A 1.942, F= ¥IVH30.0 kg/m)O| A 2.978%
A7 S7HEeE 8ol #9943 A Ertete
Aoz Baugivh & A tidale) Ao g thxkre)
A AGR 427} 258433 kg/m’, A BT-E 24.342.5 kg/m”, A}
o) A%, F F EF 240 kg’ 2 Bl 58 WY o] &3

Fol e BEE ol v 3
2RYE A 2919 v

o]
Aze| 2 A8 AL Aoy AL S V£ A
z

Aldd 2 AAsta 3

#ad 9 QeSS FHsk SHlE Aeus ¥t
AAZ A oS 7\1 o mm QAL AEa QAL 8t 2=
5 H2 o= il 3lrh Dietary Approa-

Stop Hypertension(DASH) dietE 3l 83} A
b 7rel auts #9ldlg &, DASH diete A
A& AARE B 2a A SV A, o R A

A
=5 A3e B3 Z4F, rkodls, dhae A5 7% a8
A, B8 2} Apate] 33 HAE ERE ohe A4t
a¥oith Mg43} A M} DASH dietZ Al8) & 722 ¥or
7reb &3yt o etdo] RuEQa, HE A A4 g5
Z7h agln 43 AFe 24 3 2L e
e dYs g 2899 $AE A AV =5
|, gl ohee] EEAE ST I, AEEA 8
HarleE A7 RuEAHAppel er al 2006)

£ g 1Y 9% JHAZE A7 T8 & dx=ad
Al BOlA 2F 19% A& 7hAagk Aoz Ve Son
& Huh(2006)2) A7ollA ouA] Ja o] A% 43 Ve
75% ©]/goll A wlgke] vls] &gl Frlske HoE Ea
BRI, Lee e al(2007)2] Aol ofuiA] 3489 F3
nlgkol] vl 1 o]t AFH FEollA] o] B Aew B
TEATE SR, G dgh S A A vEE AT A

2b A B A 20054 %R FRAFE IHKHID 2006)
ol ZALE 203%ET & o8 et dF $8
Tl Dl:r 2] daF vl go] sttt e
2o A5, AH St /\] Fglo] 53ttt Ea(Stamler ef

al 1996)7} 0,1’"1:41, B D EN: S

i 2}T~ 74Oé ZA}H?}OL} AT TR Fde dETE
30.1%, AEa-e 31.8% @Ak
ol el 1Y \45 F W AHFS 52799 mgo
B g AP 134 g2 Ao 53], 30~494
2ke} dF ko] 7H wobA Bt 6,030.7 mg(AT 153 9
AH3L e AL E ZAFE I THKHID 2006). 289 24
A&AA JEFS ) dF et @i AAE e F
4 Apdoj

le]

e

Az ,ole] F) B3 =R 34 viedst
of &g HAH DS shioll 3 g B AaAFW HEF WA
&8 22% 7paEv AERA AEe o 16% A= A
4 ke Bak YviLaw ef al 1991). Huh er al(2004)&-
H8 A2 vERe] ool 2400 mg o3 g, nEgeR
AP et <k 40 ol Aoz HuEa, 2001
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UEE o9 7718 F 849 dAds F72AR Zs
o thgt o8 xAHCohen & Harrington 1989), £%4 & (Mc-
Carron et al 1981) 2 A3 H(Kim & Yu 1997) d+7F 3
A o] F Al e gl A7 F5o] 2y ¥
g3t #Eol oS RAolgke At AZIEA. w3, A
B3 A "t 4A g9 JYER FE3 3V doe B
1% th Kim & Yu(1997)2] A= #3205 3l
200] ANAYEC] ZEd BF QM &a¥e B3 UEF
vl dFgo] FUiEel A YEF FE7t dagozZy ol
7] 49 BETa Budiqnh £ AFdM e 3tg A
7 T UEF AFH7F 2T 23%, AP 20.5% Aa

>

94 AA (p<0.001) 718 Ao g Vel o8 o
I ANFE B AT ANEUSE & F Uk EE
o)gt 4 A8 Fo= YEEL I FHAF7IFKHID
2006)914 #AE 1,200 mgEot BA B &g AFHsla 3l
e A2 U3, ZES d= dFgH7IEAA AA
3 g ZhzE 700 mg, 800 mgQl Aol vld) ¢ @A AH

A9 Aol vlal FHE 3RS Byom B4, AET 3

UEE AF %S A7) Zee] A% SvIZE 28
871 9L Aoz Agdr) T3 A7 Ae 49 A3
Fo] WPl e ol A= A MY FEoR 2T
4 gl o K (Wardlaw & Insel 1996), 8} Sr}e] Aol =
5 JEF #F ¢ Uetd GEE A#H7F S7tekd
Heto] gA A5sle Aol UrHCalaway 1994). T3k
EEF A3 Ve 52 uiidH e Ze%e SKRIA Ze
o o3k F<t A3t e s n¥Y EAA YEE A
S 20| =E wSdle A& vl¢ 83 Ao Algdrt

5L JEF 439 dHglel s EF e 80
2 4#A JriHe & McGregor 2003). |41 4 3] o] A
TGS P, X 8317] 98 2o] H2 IR ZE 1Y
AHFE 47 g 712 AL A8 Z JPKHKim & Yu
1997). Appel et al(2006)2] A= ZFo] Bol IHHH
3t Haie] HAE SR A, Edel Aadte 2
A= AABF e, Lee er al(2007)3 Son & Huh(2006)2]
ATFodM e 8L ZF A #do] gle Aer B
a3HCh B A7 3R ZE A HT 2,600 mg
AEE 20053 ZNA7Y UYFAHKHID 2006)014 2 A
ol A A 3,158.5 mgell WA Hohe Ao® vEHe
1, o8t g A7 Foll= Al@TolA folHer Frlste
AR AR S B9k o Wl nldl, 9 B g
Fo] Y& oz Bud vt glont, Az dBdo] ql
o] =] H3 JriWardlaw & Insel 1996).

1 o

A @y - ARG - 0]F - 2o

Robrlo} RAEHLEEE

gt Aol FAF 437t =gl drke A7 23
o) AR S fARE TE R A7 A Ak
o0 hild e Ageo] A7A 2 thefdt AsietA, Age)A
AAL 713 9l-&o] BE i Meisel 1998). -f 2 &
EHE T TR A Fo EGE EFE 230] THH
o] glgo] 3] AFES T3t Wz £ Yamamoto ef al

(1994)& §-2H(lactic acid bacteria)S ©]-&-3 LHEFoA &
28} ZHE AV A L helveticus 3] FEFAA 2
ot 74t EF7F VERGSS RustEt O ¥ L helveticus
ol YA g -caseind fB-casein®] 71 B ERFE F
712l AelgA HEele]|=, Ile-Pro-Pro, Val-Pro-Pro7} 28]
2 THNakamura ef al 1985). 22 A7olA 524 18 7
(Spontaneously hypertension rat, SHR)l| Al Ile-Pro-Pro3} Val-
Pro-Pro 1253t 77 AFHAAZ 2o, g Aol 9A=
= Aoz Vel ti(Nakamura et al 1995, Sipola et al 2001,
Sipola ef al 2002). -+ G¥jdolA Felg AeEA A=
o] g 71A-d) A o}F] W3] BRI egked,
ACE A2 283t Aoz RaEthMasuda er al
1996, Takano 1998, Sipola ef al 2002).

B Aoxes 4124 Fete] = IPPQ.2 mg/100 g)<+ VPP
(2.6 mg/100 g7} FH2 THEFH 100 mLE Al@ZAA 125
ZF AN QS I BE & AT, 757 Dt S
AR} 9.1%%) 12.4 mmHg, ©]$7} 8 7.5%% 6.6 mmHg
7} Z ARk 2T AE 1257 9 dF A E5T AR
3 A7 &7 ¢e FoA A Rsi o ol d
gte folol WstE Holx| gslth o[ 2 ZAHE £
o Ag2)gA HMelo|=o) A9} ot Y% X7 B Al
$Z7) A ramnt ol o|¢hy] Mt A mF 8
2ol g mA Aoz yigEth tE 9F dTdM=E
13 SxA EHE S Al AT RERE O
Fg 712t BRAF, 85, o 155, 215) AR A, &
S FEE A2 YEIL O™ (Seppo ef al 2002, Seppo ef
al 2003), HEF 95 mLE 857 AFAAZ AT = 14
mmHge] dgo] idlel AFnEY A EFolA E
< UFe 39S JeRitHata er al 1996).
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