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(57) Abstract: A process for efficiently, easily and stably producing tripeptides Val Pro Pro and lle Pro Pro, which are useful as hy-
potensive drugs, anti-stress drugs, etc., by an enzymatic method. This process involves the step of cleaving a milk casein-containing
material with a proteinase to form an intermediate peptide selected from the group consisting of a peptide containing the sequence
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this sequence and a mixture of these peptides and then cleaving the intermediate peptide with a peptidase to thereby give at least one
of the tripeptides Val Pro Pro and Ile Pro Pro.
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Xi% Val Pro Pro #WEESIICE ., THESMIIE Pro 2520 ¥ A ES
EROXTF NIT I/ RIFE—BLAINTXF I R_RTFE—BLE2HALTHE
BX¥3z2rizky,. hYXFF KRIle Pro Pro RO/ XiZ Val Pro Pro 345K
INDH LRI

EBRFI2 (TaT A F—PIT LD HEESTF ROERK)

HE A VEH|D T Ile Pro Pro B Val Pro Pro OEFIZ &2 87 3
BN ORDEMRTTF REEBERTF REAERAPPSQ-1 0T X V&L
oo BEATF FOEINILLTOLEEY & LT,

Leu Pro Gln Asn Ile Pro Pro Leu Thr Gln Thr Pro Val Val Val Pro Pro Phe Leu
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Gln Pro Glu Val Met Gly-Val Ser Lys (E2FIEF 2 8)

T DARNTF RICHROEZE S v T A F—PRA L RS, B Ile Pro
Pro X i% Val Pro Pro #2775 KO 7 I/ BEFICE S, ZOMOIALIT Pro i
EASERVESERTFREERT IV aT A TR EREL,

RISt EEEm~7FF10u g/ ml (100mMV ERfEER. pHG6. 1)
TAEEEES 0. lug/mlERBIICHML, 37C, SEHRRGSE,
RiSiEr B, RSEs iEEEEEs o~ b7 7 74— WHPLOIZTHHT LT,
BESNERTFROE—7 28R L, 73 BESE BBTF FOREX
PPSQ-1 Oz THtr L7,

%0%%\NN%V@dﬁﬂﬂ%%wt%%K\EﬂVdePm%ﬁ&&f
# k& L Val Pro Pro Phe Leu ', 7% Ile Pro Pro »&EipXT7TFREL
< Asn Ile Pro Pro Leu Thr % U'Ile Pro Pro Leu Thr BRI EICAER N T
WBZ EHBRERBENI,

EBE|3 (RTIFE—-PILL ZFHESTF F LR RUS)

EEF| 2 ICBWVT, FaTAF—F L LT Y ERVTH ORISR E
100°CT5 SEAMBLETZ ZLicky, TuFAF—EERELLELT.
20, TIIRFFF—FPAC <%0, 1pg/mlLidLIICH
ML. 3 7CIET3BBRSSEZ, RIGKRTHIC. I NERZFMNLTpHS.
SICHEL. IARFIRTIFF—EYEO0. 1pg/mlERD89 ZESINER
37°CIZT 1 0BG S|, BoNKGHEEERE 1 L ARORFIITE
MEEEEs a~w 757 4 —HPLO) IS THHT LTz, ZDEE. FUATF R Val
Pro Pro B Ut Ile Pro Pro L BN 27 F FE—2 BRHENZOT, REY
— s BHNEL. T3 BEEBEBSTF PO PPS-1 012 TITV, RU S
—< k Ile Pro Pro kUt Val Pro Pro T2 Z L ZHERB L7,

85 4 (PR TF s b Y <7 Tle Pro Pro B (X Val Pro Pro £
BT AUABBE T FF—BORI Y —=0)

AEMBE S 7 hSFNL R« ~ART 4 X (Lactobacillus helveticus) IZ& E 1
5%ﬁw&f%f—€?#6\ﬁ%%@ﬁ%ﬂ%wélkﬁ?%5$®%\HT
RRBFEICEV ATV —= T LT
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(57 RAFAR « AT ¢ 7 ABEROFE, 558

IER%OIISHE L ELAEHICHBRE T 7 bAFILX - ~ANT 4 A A
(Lactobacillus helveticus) CM 4 ¥k (L3RR M T2 TEEMNPIZERT (B A
EWEE- IZTHE1 TE 1% 3 5) &7E%E 5 FERM BP-6060, ZFEH 1997. 8.
15 (LLF. CM4#kE W) 2EREL T, 37C, 24FMERELL, ZOCMA4
L. RS LOBEYOFTOEBRHARICET 7 F R MRAICHELL
TEREHBETREINTEY ., ZOHRBEFEINDIZLICLY. EZEDPA
FETEXRVEIBERESTERYBRINDE, Z0EEDE. LV IEB%OILEMS
O0ml IS5 ER%EEL, pHE6. SICHFLARBL37TCTpHAFZ v b
BB T o1, AA v NMEERBEL SEMBIC, 7B RN U ARRKERE
QBBU% LA I IICHEML., BRICT3 OME#E L, BRENSERALIN
FoLlEREREL. 5000g Tl ONHOBRLGBEEZTVESZEILZ, 50
mMV LERREEHR. 150mM NaCl, pH6. 8T2EHE#HE, 20m1 D
50mM*b U 2B, pHS. OICEE L., BT R (A —I —KBRERIERT,
520 3)ICTHEEEMRELZ. 15000 g T10oMOELSHEZITVIL
Brax bErEmERe LTEIR L, BHEEES5m 1 2 FH L H ) AEE
¥ \Z T EH5{k 7> DEAE-sepharose 7 7 L= 7HE) Im 1IZEBL, 5m1 Db
U ZBEEIRICTH T A2 eE %, JBEXS50mM, 100mM, 150mM, 20
OmM. 300mMETU'500mMANaCl%&3ml Dby ABEWRICT
e SE L. E2I0RT 6 S0ES (HES1~6)2H7
(FHRIEATF R OLIET)

RS fk~27F K Val Pro Pro Phe Leu Z{t¥Am L7z, 1 0 0mMY BRRTE
W(pHG6. LICIOARNTFRE10ug/ mlERDEICEREL, T
DAL . ETES 1 ~600Thrt, FEKI 1 1L22L5EAEL, 37T
T3 0BRSS, RIGKRTHRIC, UNREEERERE v~ N7 77 4
—(HPLO) Iz TA#4T L. R URTF K Val Pro Pro DEMERER LT, FITF
K Val Pro Pro ARk &L, WPLCIEHIFFME 1 1. O ITREHEND FYARTF K
Val-Pro-Pro iz i+ 5 ~<7F RE—27 OE & (mm) ¢ EHKE(mM 1) ZR LT
FSTRIEAL L L TRz, BRER2ITTT,
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*xz2
4y | BERRTO | KE VPP
NaCl #2ps | (ml) ARkE
(M) (CREsehE)
G |0 5 0
1 50 3 0
2 100 3 6.5
3 150 3 12
4 200 3 45
5 300 3 12
6 500 3 0
ZOFER. B 2~5FAVTRIGIETZBOGITITE T, KUY RFF K
Val-Pro-Pro # 4+ 357 F X —BEMEATHLTF NOE—7 BRD LI
7~ RS OEAITIE, ~X7F K Val Pro Pro Phe Leu 205 k J~75F K Val Pro

Pro %Eﬁﬁ‘?‘é)ﬁﬁmlﬁgi‘}'é‘éi‘/ RRIRZFH—ERFENTEY, FIC
4. 0. 01 p gy FEIRTZFH—ERFTENR TV,

iz, BbR_RTIFE—PEERERDP - EY 410V T, fOLFER LS
BOARTEE~STF FEEE L LTHY., LRSS €, Rtz HPLC
SH L. hU~XTFF R Ile Pro Pro Xix Val Pro Pro DARKZ HERE L7z, FDFE
B2 ~7F FVal Pro Pro Phe Leu XU} Val Pro Pro Phe Leu Gln 5% h U R
F } Val ProPro SR S 5 Z L R ST, £/, X7 F F IleProProleu
Thr Gln Thr O Ile Pro Pro Leu Thr 7>& b U275 K Ile Pro Pro dApLA
HRaENT, BRERIIITT,

#*3

EE7TF ER-TTF R
Val Pro Pro Phe Leu Gin Pro Glu |-

(%% 5 29)

Val Pro Pro Phe Leu Gln Val Pro Pro
Val Pro Pro Phe Leu Val Pro Pro
Ile Pro Pro Leu Thr Gln Thr | Ile Pro Pro
Ile Pro Pro Leu Thr Ile Pro Pro

EBE5 (FaFAF—B L AT 4 W 2AERNTF I —PERL OMLE
Pz B R Y ~2FF K Ile Pro Pro Bt Val Pro Pro DA AR
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REBRFI2THERLEZETI VB2 8ENPOHRIEM7F K1 0ug, /ml (1
0 0mMYV VBRZEEHE. pH6. 1)IC. RATFTEGNIBOMER0F 1+
—PERZENENO0. lpug /ml ERDEDIZEML, 3 7TCT5ERRIE
SR ISR THIC, RIGEZ1 00 C T oML T 7 es A F—FDF
HEILAEZIT o728 2. ERGIA THZES 4 & RIS =1, HPLC 4987 T h U
7F K Ile Pro Pro X% Val Pro Pro OAERZ ST LTz, ERIGHETDO R YT
FREFOEELE LITRT,

Fx 4
R4 i/ cNJ~TFF R
Ile-Pro—Pro,
Val-Pro-Pro
ARl
Trypsin (Type I) Y bovine panreas 4Bt
Type XXIIIV Aspergillus oryzae 4
Pepsin?’ Porcine Stomach Mucosa 4
Subtilisin Carlsberg!’ |Bacillus licheniformis | 4
Subtilisin BPN’' ¥ Bacillus amyloliquefaciens | 4
V8 Protease®’ Staphylococcus aureus |4
Papain!’ Papaya Latex )
Protease A?’ Aspergillus oryzae )
Protease M?’ Aspergillus oryzae =3
Protease N?’ Bacillus subtilis 4
Protease P%’ Aspergillus melleus )
Protease S?’ Bacillus sp. 4t
XZ LA Bacillus subtilis &
F VY = #—¥ ONS? Aspergillus oryzae 4
F V= #—¥ 10NL* |Bacillus subtilis 4Bt
FY =& —¥ 90N’ Bacillus subtilis 4

1) v <t
2) RE8EK (%) &
3) BRaitxpE (&) &

ZOFRER, 7aTFAF—EL LT, 21 oz, 7es7—FA
(Aspergillus oryzae #jf. RERZE B ED . Y oF 7 —+¥M (Aspergillus
oryzae #iR, REFHE (M) B), Yo7 7 —+ P (Aspergillus melleus &, X
BPRUSE (B ) 2 EF S /72356 ERFI 4 THZES 4 L0 _BERREITS o
LiZE v, rUXRFF K Ile Pro Pro KO Val Pro Pro AR FER TE -, #+
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DT T A F—EERBVEHEEE. N NTF K Ile Pro Pro &1t Val ProPro
DERITRRD HNRD DT,

Ehafl 1
(HPA 2D kY ~27F K Val Pro Pro Tt Ile Pro Pro DOERF—1)

H¥A (T RS, KEEFERE)50mg %5 0mMY v ERARENR (p
H6. 5)10mlic@EmgL., 31 V(o) 0. 2mg BWML, 37°C
1 2BEEESE, KISKTEY 10 0°CT3nMBLER, SnLERY
beyE xr7-, SeppakC1 8 H—h U v (P4 —& — A ITRIGK THR1 Om |
BELFZIC. 30AB%TER= YA SMm] TRERTF FEEHLE, &
HARTFF RESGNSTE =Y LA EESERE. 1ml D5 0mMbJ AER
(pHS. O)ITEML, 7TI/XTFFF—-F1 (REREERH ), HARF I
FFH—PY (REUE@) B 2T EN0. 1ug/mlORETMZ3T7TC
o1 2RS¥, RSHTRPICEENS b Y FF N Val Pro Pro KT
Ile Pro Pro # & T 5 7= ®HICLAL T O HPLCIZ K 2 FEIT THHT LIz,

(HPLC {z & % Val Pro Pro R UtIle Pro Pro DEERLE)

#2 7 N% HPLC O¥sHER (0. 3M NaCl, 0. 0 5E&E%TF AKER)
i CIERFER L ABARTF REAZ v F—FELTRAWT hY~TF K llebro
Pro B} Val Pro Pro TS+ A —2 OFmSEZHET S Z & TEEDHT LT
EBSH DT O HPLC 5 & & LUT ISR T,

A Ay L4000 WF4724—(215nm)
L6200 T Y V= bAEVT,
L5030HFbA4A—7(35%C)

SyBESAE FES 0. Sml /%

VaEENE 0 0. 3M NaCl, 0. 05EE% TF AKER

#5 A - Asahipak 653 2 0(®3. 9x6 0 0 mm) (BAMET FRHR)

PR FSKTHRTIOE. P42 50mgdbich50p gD ) XTF
K Val Pro Pro £ 50 u g ® b U~XFF K Ile Pro Pro EREENTVAZ LN
Ml 57-, H¥A iz Val Pro Pro & Ile Pro Pro DOEFINFEIZBIEAL T
ASASEEL. Fno0EFING 10 0%DHET ~YAFF K Ile Pro Pro &
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(*Val Pro Pro BAEINE LT R LEZOERMERIVEAS 1 ebT V¥ 4mg
CHBHT LMD, TOBRECHT ZARROBREZIUTOFERCESEH
22 5% THoT,

Bl R= (ERME, BiE x1 0 0 (%)
Val Pro Pro=0.05m g/ (4m gx50m g /" 1000m g )x100 (%) =25%
Ile Pro Pro=0.05m g / (4m gx50m g ~1000m g) x100(%)=25%

Ehep] 2
(HEA v hbD kY 2FF K Val Pro Pro RO Ile Pro Pro DERE— 2)

BPA L (FrTr RS, KBEEER 5 0meg %5 0mMY VEEER (p
H6. 5)10m 1 C¥EML, A V(=B 0. 2megEHEML, 37C
-1 2ERERIS S, RIGKTERE 10 0CT3oMBNEK, SnLERE
BeyE &g7-, SeppakC1l 87— b U v V(T4 —F —XH) ICRIGKTH1 Om
FELFEIC. 30FB%TER=FYA5m] CRERTF NEBEHLE, &
HATF RESPLT ® b= YA EERSRE, RBREI4TRETZ AT
2 - LR 4 AHEREERE S (ES 4) % 1m LIRML, 37CT1 2R
RIS S ¥, RISKTRPCE, 4B/ 50megdch b)Y ~7F K Val Pro
Pro5 0 p g (EUNE 2 5 %) Rk U ~XFF KIle Pro Prol1 951 g (EIIXE 9
7. 5%)BEERLTV,

Ehaf 3
(XA L »HD R YRFF K Val Pro Pro U Ile Pro Pro DERE— 3)

BEA Yy (FrF7 h S, KBEEEE) 50megE5 0mMY VIR E (p
H6. 5)10m | ICiMRL, AV (U 7<#B) 0. 2meg&iML, 377
<1 2BMRE ST, KISKTEE 10 0CT3NMALER, SMLERY
E SR, EBRBIATERLT 7 bAAFALA - ~AVRT 4 H AR R R E S
(BES4)%1m1EML, 37CTL 2RARISEER, R TEPITIE, &
YA 50mgdbizh hY~FF KVal Pro Pro50 1 g (BEIRE 2 5 %) ROk
J ~7F K Ile Pro Pro5 0 p g (BN 2 5 %) BEEL TV,

Ewpild~6
(H¥A 26D kY 2FF K Val Pro Pro R Ile Pro Pro DERR—4)
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BEA L (T o RS, KBEEEOE 15 0me %5 0mMY VEREER
(pH6. 5)30m 1 KAMLEEZ, 10ml 32407k, Thbie, Tht
nruF7—PA(ERE4), 777 —EMEmH 5)XiE 777 —EP (X
Wl 6) (WPRHRERE KEUEEH ) 0 VFhrik 0. 2mgmML.37C
-1 2 BERE SR, RISKETIRE 10 0CT3SMBLER, B LERE
KRS, EBREIATEBRET YV bAFAR « VAT 0 A IS REERE S
(B4 4)%1mlimL, 37CT1 2BBRIGSER, KISKRTERFTO, 78
£ 50mg#H’=Y O kY _FF K Val Pro Pro KU Ile Pro Pro DEFEIEIX.
EiEH 4 TIIFRENR 4 0 p g (BIXER 2 0%) k145 u g (BIRE2 2. 5%)
<Y . EHFIS T3 7 g (EIRE18. 5% KU50u¢g (BN £ 2 5 %)
cH0. EHFI6TIEA2 g (FNE2 1% R4 5 p g (BRE22. 5%)
Thol,
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FEROFHE

DIEDBA v EEOMEE. 70T A F—BRORTFF—BIZI 08k LTk
) ~7F K Val Pro Pro B8 Ile Pro Pro 474 L b 1R BB RN RXFF R
DEEFETH- T, AV V2EOLMEZ, 7uT AT —BITL V8L,
# %) Val ProPro &4, HoZ OEFILIIMNI Pro 2 E W TF R, BF Ile
Pro Pro & &, A Z DEFILSMI Pro 282 0RTF FRUZNLDESE
M HRHEELVBIREND FHEESLTF FEERS Y, fIEHRETF %
RPFX—BIZE L. ~Y~_XFF K Val Pro Pro g Ile Pro Pro ®4 7
R EB1EEAERIEIIREED MU RTF FORESIE,

DT aTAF—ER, v, TaFT-FARFREGR . o7
T—EM(RFREGE), Yo7 7—¥P (RFREGE) RTZ 6 OEE
YHORDBELVBRINSFHROHHE 1 THOREFIE,

D HEENTF RN EFIEF1~2 TROINODEEM»ORDBELVER
EhaFRO%HE 1 TROBEFIE,

HEE/ATFET—ER, TI ) RTIFE—L, IVFXIRTFF—E, £V 2
RIFE—BRUOZNODREMN O DBL VBRI NDFROFEHE 1 THD
REFE,

BRI ANTFH—ERN  INAXF I RTFE—BROF) IRTFE—EBDODH7R
QLY 1FETHo T, EFlVal Pro Pro Xaa B Ile Pro Pro Xaa(Xaa i3fE&E D
7T BERT)OL &b 1BICRIT B Pro b Xaa b O OFEEEEINTT 5
TFE—EEETHEROEHE 1 RROMBEHE,

6) BIFL T FH—E 0, LWBE T 7 MF AR « ~ART ¢ A A (Lactobacillus
helveticus) £EEHRORTF ¥ —E 2 FLHEROHMHE 1 THMOBEFE,

DHBET 7 FRFLR - ~AURT B AR, CMAK(TERFREMTEL
BN %% 5 FERM BP-6060) T 2 55RO#H 6 TRHOBEFIE,

B HIFHA N B A v EFLME L RIRL T v T A F— BT L Y GIlT L TRIRE R &
R7F FEERSERE, BIREXTFF—BIC L2008 21T 5 AN, ArEEEE
R7F REBAKMBIRICL VBTS2 Z L 28 L T2FROFH 1 EROBE
iR
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SEQUENCELISTING
<110>Calpis Co.,Ltd.
<120> h U R7F FOBEEFIE
<130>4616
<150>JP11-321084
<151>1999-11-11
<160>29
<210>1
<211>9
<212>PRT
<213>Artificial Sequence
<400>1
Gln Asn Ile Pro Pro Leu Thr Gln Thr
1 5
<210>2
<211>8
<212>PRT
<213>Artificial Sequence
<400>2
Asn Ile Pro Pro Leu Thr Gln Thr
1 5
<210>3
<211>7
<212>PRT
<213>Artificial Sequence

<400>3
Ile Pro Pro Leu Thr Gln Thr
1 5

<210>4

PCT/JP00/07930
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2/8
<211>8
<212>PRT
<213>Artificial Sequence
<400>4
GIn Asn Ile Pro Pro Leu Thr Gln
1 5
<210>5
<211>7
<212>PRT
<213>Artificial Sequence
<400>5
Asn Ile Pro Pro Leu Thr Gin
1 5
<210>6
<211>6
<212>PRT
<213>Artificial Sequence
<400>6
Ile Pro Pro Leu Thr Gln
1 5
<210>7
<211>7
<212>PRT
<213>Artificial Sequence

<400>7

Gln Asn Ile Pro Pro Leu Thr
1 5

<210>8

<211>6

PCT/JP00/07930
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3/8
<212>PRT
<213>Artificial Sequence
<400>8
Asn Ile Pro Pro Leu Thr
1 5
<210>9
<211>5
<212>PRT
<213>Artificial Sequence
<400>9
Ile Pro Pro Leu Thr
1 5
<210>10
<211>6
<212>PRT
<213>Artificial Sequence
<400>10
Glin Asn Ile Pro Pro Leu
1 5
<210>11
<211>5
<212>PRT
<213>Artificial Sequence
<400>11
Asn Ile Pro Pro Leu
1 5
<210>12
<211>4
<212>PRT

PCT/JP00/07930
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<213>Artificial Sequence
<400>12

Ile Pro Pro Leu

1

<210>13

<211>5

<212>PRT
<213>Artificial Sequence
<400>13

Gln Asn Ile Pro Pro

1 53
<210>14

<211>4

<212>PRT
<213>Artificial Sequence
<400>14

Asn Ile Pro Pro

1

<210>15

<211>3

<212>PRT
<213>Artificial Sequence
<400>15

Ile Pro Pro

1

<210>16

<211>8

<212>PRT
<213>Artificial Sequence

4,8

PCT/JP00/07930
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<400>16
Val Val Val Pro Pro Phe Leu Gln
1 5
<210>17
<211>7
<212>PRT
<213>Artificial Sequence
<400>17
Val Val Pro Pro Phe Leu Gln
1 5
<210>18
<211>6
<212>PRT
<213>Artificial Sequence
<400>18
Val Pro Pro Phe Leu Gln
1 5
<210>19
<211>7
<212>PRT
<213>Artificial Sequence
<400>19
Val Val Val Pro Pro Phe Leu
1 5
<210>20
<211>6
<212>PRT
<213>Artificial Sequence
<400>20

PCT/JP00/07930
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6/ 8
Val Val Pro Pro Phe Leu
1 5
<210>21
<211>5
<212>PRT

<213>Artificial Sequence
<400>21

Val Pro Pro Phe Leu

1 5
<210>22

<211>6

<212>PRT
<213>Artificial Sequence
<400>22

Val Val Val Pro Pro Phe

1 5
<210>23

<211>5

<212>PRT
<213>Artificial Sequence
<400>23

Val Val Pro Pro Phe

1 5
<210>24

<211>4

<212>PRT
<213>Artificial Sequence
<400>24

PCT/JP00/07930
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7/8
Val Pro Pro Phe
1
<210>25
<211>5
<212>PRT
<213>Artificial Sequence
<400>25
Val Val Val Pro Pro
1 5
<210>26
<211>4
<212>PRT
<213>Artificial Sequence
<400>26
Val Val Pro Pro
1
<210>27
<211>3
<212>PRT
<213>Artificial Sequence
<400>27
Val Pro Pro
1
<210>28
<211>28
<212>PRT
<213>Artificial Sequence
<400>28

PCT/JP00/07930
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8,/8
Leu Pro Gln Asn Ile Pro Pro Leu Thr Gln Thr Pro Val Val Val Pro
1 5 10 15

Pro Phe Leu Gln Pro Glu Val Met Gly Val Ser Lys
20 25

<210>29

<211>8

<212>PRT

<213>Artificial Sequence

<400>29

Val Pro Pro Phe Leu Gln Pro Glu

1 5
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