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Antioxidative substances play an important role in depression of undesirable oxidation in
biological systems as well as in food processing. Although synthetic antioxidants such as
butylated hydroxytoluene are effective for preventing lipid peroxidatione, their safety has been
questioned. Therefore, many researchers have been screening for useful antioxidants from
various natural materials. At present, vitamin E (& -tocopherol) is widely used as a safe natural
antioxidan. Furthermore, it has been demonstrated that peptides from various proteins, such as
soybean protein, sardine myofibril protein, andbovineserumalbumin, enhanced theantioxidative
activity of a-tocopherol (Toc). These results suggest that peptides, which are produced
metabolically and incorporated dietetically, will serve as an effective synergist in biological
systems. Namely, these peptides are supposed to protect z» vzvo lipid peroxidation in cooperation
with antioxidants such as tocopherols. Nevertheless, the investigation on the synergisms of
peptides originated from human serum albumin (HSA) is not made yet.

In the present study, S-carboxymethylated HSA (CM-HSA) was employed for the
preparation of synergistic peptide, instead of the intact HSA, because the disulfide bridges in the
HSA molecule seemed to prevent the proteolytic digestion. The CM-HSA treated with pepsin
showed strong synergistic effect towards Toc. From the resulting hydrolysates a peptide, having
a strong synergism, was successfully separated by chromatography on a Sephadex G-25 column,
and then high-performance liquid chromatography on an ODS column. This peptide, designated
as HSA-H-5, was again hydrolyzed with a lysyl endopeptidase to give two peptide fragments.
Each fragment thus isolated was tested for its synergistic effect with Toc, and it was found that
one fragment had a potent synergism comparable to the original peptide, HSA-H-5, but the other
one had little effect. The structure of that active fragment was confirmed as the tetrapeptide,
Leu-GIn-His-Lys, by amino acid analysis and sequence determination. In addition, HSA-H-5
and the active fragment corresponded to the amino acid residues 103 to 112 and 103 to 106 of HSA,
respectively. Although therole of that active fragment in the HSA was not apparent, it composed
of only five amino acid residues. Therefore, it will be advantageous not only for the application
as a useful synergist but also for the elucidation of unknown synergistic mechanism of peptide
synergists.

L

[i

EARFZE S SICIIEAEL OMENEREh, &

BEAEEIIAROSELILEFIZRI T2
T e KR, BLEVIIRBLLEICDH
B5LTW3, a4 bpY—3FicbBnWTbE
HNRICE BIEWEBEE (7)) —5VHL) DREL

Enhancement of Antioxidative Acti-
vity of Vitamin E using Tetrapeptide
Derived from Human Serum Albumin
Hydrolysates
Hideo Hatate

National Fisheries University

BUMBICE>TW5b, —H. IBEEEILDOBFIE
FEAINTEERIMBLAICE L T, BEEA
EAKICHT 2 BRENRE N, —HOEMK
NEALAIOERANEIEan- 0 | ERAENFIR S
NZ3EMcH 3, COLIBREHN S, L LHD
BT h S @EELIEHE D4R % MH T % 3 UERL
HEMEORRIRFEEINATVS, Lo L., #Fic
RSN MEELEME O T REECADMED
HTARARDPULLONBL HIEBE S I VE
(a-ba7zo-4; Toc) DIUERLAIE L THRA
SNTVEIONERTH B, Lcdi->T. RN
BLHI BT LRI, BEFONBELA O %
BHLIME. THbbYF—V R FORRIZIEE



HRREETSH 2, o+ — ¥ 2 ML LPHEI
BHELTHY., BHy 0 Bk BHS L
BRI L BOHREDRE O L ENRESIhTL
3170, EHIT. AROEARMBRS TH Atk
KZFARLPTOE FIMFETNT I (HSA) %
REtEL, FHROBLOVWAYLERTF Ko F—U R
NORRERA T, TDOER, SADF o7 —+
MBIk > THEREINICZERBDMKSHEY
(HSA-H) 3. FAREE B O Tocicxt L TWHAEL
BERR LI, LOL, ERINLRTF FDOH
FHAZBKEL, L b BHETH > 1271201
BYLERTF Ko+ —2 2 b OHERBICIIV 7
5o te £ T Ty AR TIIHSADS-SEES %
HohUDHYM L TBREIBRETTH LER
#IVEF L A FILALHSA (CH-HSA) %JR¥ts o
IO E L, ZDRER. Tock g WHEESR %
b2F b SRTF RSB XN DTLTICHRE
T 5,

2

£ B

18
U/ —)VEE (FIAALZERD, HSA (o 7 =48,
RFPV 2 (TIBHB, o 7=8) . vz
v RKRTZF 55—+ (LEP. FIRMER) | Toc (FI
HAER) | 2.4, 6-p U= bR LY 2Lk
VEEF U LIEOKFNY (TNBS, FOALZERD |
SFAPLA =L FIABER) , zoOM, &
WEOMRRELZOFEMFAL 1o

2.

[=]
an

2.2 CM-HSAMDFRE!

0.5M bV X -SEEER M (pH 8.5) & 0.5%
(w/v) £ 12X ICHSA%REM LTz, 2TD0.5%
HSAIE R Il S 7- D Iic P F4 b LA b—il3ng%
A, BENOEIEEZHTER L TERETFH
‘Bl oo Bk, COHSAEKRInI Yo, 32—
NEEEET. Sug E MMA R A T IRIGE i, R
[GHR T#. BERRTR 1 A »kicxt L TR BT
Lo BHTMRA RAESR L TCH-HSAZ AR L

7o

2.3 CM-HSADIIK DR DAR

CM-HSA%0. 02M HC1120.5% (w/v) &7 B kD
ISR L. UhRRoka P THRRIMMEALER L 72,
D0.5%CH-HSAZA RIS X %100 - 1 (HSA : B
F.w/w) OBATHML. 37°C TIRFRIBEE KT
X7, RIGHR T, #hligkia ToOREImE L.
B % % 5k 7F & & TCH-HSAD Mok 3 A4 (CM-HSA-
D =@/BL 7,

(-

2.4 CM-HSA-HD £ 7 7 7w I RG-25IC K B8
CM-HSA-HE @Ol L7ctk, CoOLBHR%:
I1x107°M HCl1Z @A L LT 777 v 7 X
G-25 (Super fine) #7754 (2.2cnx111.5 cm)
THE L7z (FEE0. 3ol/nin) o

HE, AIETERTF FRIZ. 254mD R3¢
EHBWVITNBSHE? TER L7 3 / B & T
L=

2.5 CM-HSA-HOBEREIOX R S5T 1 —
(HPLC) IC KBt

FHXFF K3 Wakosil 5C18-200T # 5 4
(4. 6omx 250nm, FEALIER) & 7213 TSKgel
0DS-80Ts (4. bmmx 250mm, YV —B) 2 HANWT
HPLCAM i L 7o (Mt % &220nm) » s AlE LT
B0. 1% bY 7 NVF oOBEEEESLKET R = b
YILDREREFERA L (F#E 0.5 nl/min) .

2.6 RTFRDLEPICL DHIA1E

HPLCT o 8 L 2B 7F V%, LEPTO. 1M
Tris-HC1#R A #k (pHY. 0) T, 37°C. 38§
IKBRALER L T AL L 70

2.7 RIERTFRKETockDERDIRDAE

U —I)VEED AR BED2. 0x 107 MIZ/SE 5 & D
o, =¥ /7 — J2ml. 0.05MY v EERE®K
(pHT.0) 2ml, ZEK InlDRAEEEEILEF I
FELTHRELR, Toc (50ug) & DHEHRE



ErOETNT I PHIKSBYEKDOF F SRFFRIckBES I VEQRB{LEEDH L

HESTZE &G, FRRTF FBRROGMRIIS
CTCOBELEF L RO BB KOBERBL., &
gil3EIconlé Lic, chiFx JHFRRE (20om
x125mm) THEH L., 60°COBEMTH BB X
oo V) —NVEEOBLORBRE R, ¥4 27 VB
B O TREmMmcilE L. AR L Eio3100meq/
kgicEST 20108 5 HH GEHEI) TTock 0
FAEZN R DB X =5 L 7o

2.8 RIFROTI/BEOWMBLUEEORES
RE
BHEICE D, RTF FAEN HCITLL0°C, 2485
MMk L. 73/ BBEBSWEITY 3/ B4
REFRXI, Efc. RTIFFOT I /) ERENE
Edvans i %2 AV BEIMFEE TRE L 72,

I B R

3.1 CM-HSA-HD £ 7 7 7w & RG-251C & 578
BLUEZBE D ETock DHEFDR

RT3y L T3C . IERIIIKAHR L CHREX A
t.CH-HSA-H%& & 7 7 7 v 7 ZG-25CAr 8 L. &M
530, Iml DToc & DAAFEZN R %83 L fc, Fig 1ic
TS ic, RREFS230 5420 % THEER
RN Shtc, TOBESTF THMBM I DLV R
TFROBRLEBTH 2 Icb bbb g, EOEE
HRAELO—HOXRTF I (BHA) BN@HSHh

-4 400

25 02

0.1

200

Induction period (day)
Absorbance st 254nm

Amino group (hmol/0.5 ml)

30 50
Tube No. (8.0 mltube)

—o— Toc —o— AMINO group  e-eeeeen Absorbance at 254nm

Fig.1 Separation of CM-HSA-H by chromato-
graphy on a Sephadex G-25 column, and
synergistic effect of fractions with

Toc.
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HPLC of fraction A* obtained from CM
-HSA-H Column, Wakosil 5C18-200T;
Flow rate, 0.5ml/min. *Refer to Fig.1
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Fig.4 HPLC of HSA-H-5%after treatment with
lysyl endopeptidase at 37°C for 3h.

Column, TSK gel ODS-80Ts ; Flow rate
0.5 ml/min.
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Figs.2 and 3
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Fig.5 Synergistic effect of HSA-H-5 and
its fragments 5-a and 5-b with Toc
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Table 1 Amino acid compositions of HSA-H-5,
and its fragments 5-a and 5-b
HSA-H-5 Fragment 5-a Fragment 5-b

Asp 38 @ 02" (0) 3.6 (4)

Ser 0.2 () 0.1 0) 0.1 )

Pro 1.0 ()] 1.1 (1)

Gl Lrom 0 )

Gly 0.2 (0) 0.2 ) 0.2 0)

Ala 0.2 ) 0.3 0)

Val 0.1 ) 0.2 ©)

Leu 23 @) 1.2 ()] 1.0 [€)}

Tyr 03 (0

Lys 1o 1) 1.0 m

His 0.9 (1) 0.8 (1)

Total 10 4 6

*Mole ratio to 1 mole of Lys
"Number in parenthesis indicates an approximate integer.
‘Mole ratio to | mole of Leu
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Fig.6 Amino acid sequence of HSA-H-5 and
its fragments 5-a and 5-b.Amino acid
sequence of HSA-H-5 coincided with
HSA residues 103-112.

Lysyl endopeptidase hydrolyzed HSA-
H-5 at the peptide bond indicated by
the vertical arrow.
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