ZFHRFERAME Vol 55 (2024)

K % b #

R v B A 28 BRAHE ik
K% B &t & o 58 %

REFEY

1. BERNTHFEAREESE DO UOHEICAIT/-
FEOLESLUIT TO—FRFILDER

iz Lwiz]

EEAMBRARYEE I - ADOEKREEEZ TEFENT
Fren el BB O < D OHEHEIC AT =3O R B L O
7 7O—FZAFI)NOESE] L, ORGHEOBRKE, =
DY FCHEEBYNICILET 50, OMREREICED
V7 TO—FhHikERiT 27, QugEEICED
BlBMEERT 2H0EBEZHEL CHEEZTo .
(EHI-1, 2]

FY 1-1TlE, B nl e/ oA e SR BT M REIC B 3
HEEFRORECHRESZILET 272010, B - &Y
EEHNOET ) T T, FEHE 12T, BRI
Bl U7z BEHVEFEEANOMMREED D012, B¥ - A
PEEH MR B I T, AHEYE - BITEREDOEXE
KB%EETo . BELEWHOIKL, #E20kE4
I GREERE, w2 M I 2 B AT
EADNBES NI
(FHIO-1, 2]

B HEHE S BRSBTS D D BE DO D 2K
921 ROBIIC, MHhBEELTBE L, FEHI-1
X, MEERHEICHDE T RNEOBRE, 1B, 3£
MR OBE (f > & Ea—fd), Ml GAET —
& DI, tE R ORI DAER, &~ =2 7 JWER
21707, A ROERTIE, B> TANXS - HAETS
ZEMNLWHT OIRE, BRBEICEELZEEDIDIC
KT DI ARA—DHEEY Lz, BHELEZVWHRE
WL T, BREERA 5 NDNEDTRLBMIER S
EORBNTEZ, BET-2TIE, A1 ROERITIEMN
T2, BEHROAF - EMIRTICONWT, BEI-1T
Bonizr—F 28I L. TO/E, B TH
e DIENZVWEITHMEDOERZNEL, HEoT
BRD - AENLVETEERZRR LRV ESRS
Nz, BERELEZWHOICHL, BWT—52FL057N
MRS N7z,

(32 1]

HFROEFRHEEROREH#HME LT, BROREMHD
Rt nlREME 258 L THEE - RO XTI 2 HEICO)
DT LIRA, BELZEED DI EZ2ENIC, INEERTS

+

33
i X B
ERR S EE S
= =
] H

=5 #

DEBEMAREETT /. HaOBEEMRAM 2 4, O
EHO R E, 0T« —LT 1 —F T THEEL
2o FENCEMMREZRA TIENEZW#EL, FEHT
FTONTW SRR ATREIR B ¥ ORI 2 BEFE 700 5 LI
B ANz, UL, WHEORKE e/ BEIcwd 58
DEOEE VMR TER N>/, BELEZWHOICHE
LT, BITHEHED RN DZOZ T HREOR RSN
HMETH D,

(&)

PLEXD, —EREIERI NS, BKREEZITIEE
CEREEAS,

(0 8 A 22 B S B R s )

2. BEERBELTICLEGKEREEERN - RE
EEENDR L

=6

&

e

= 2l
(Z402] !

WMEFIS, AEREFNRERE SR BRI SR %
HEL, RELAT EREREG R 2 IE Lz, 5k
L& UTHEBZITIET TR, k& K2 4 OA
MG, FUERERDDIEICES T, #FERhZER LS
BlWwEEZ, REFRICHESL 2. REEEAEDL, E
ML o U TOMABREEIEES - REEHE DM
k&L, 4D0#ERERREL, RELEGRR, £
B, FEI, EEMITCED AL,

(EBREE A S 2 ERRITBU % 58 L FEE)

BHERELEBOLRBREZINTIET S 13T
IR 7, e T3 & T ¥ & R RS T T T
W, RIS EHBEZRITTED LD, WicthE 2z EH
L, o ERTFIIRSRWZ E =R /=,
(T Ak AR — L OB IER]

BRENT—LOFHE Z MR E LA BN O
ERR 21T, 5 DR 2 EZ B L 2B ERRIC DWW T
FEEAICHRO I Z EMTEL, HREOEE, &HD
ek, (EE TR CHNLZER T DRICE R T 20ED
H % FHIAZ BHRRICHAR L 72,

(YD FESHRICBIDFEMEH RR—v&
e DiHY]

RENAZBRHNT DM T, EHEOHECEZH S,

WK§BHZEMTE, 7IRAZTEOFMAEERL, 8l



54

Ot FETRTER,
(FEERIFSE © 2R B F ORI OMET]
EHRBEBELT, FETLIHEFENONTINEDOHE
BED DN TE TV RN ENRETH o=, D
BB, FARE TREINTHSRETNS
NEBOHERIIRALGNDNEIDRATDHZEEL, f#
BT 2949 DNWTHT L 7z, HIAM269R D S
ENTLADOEMITIEMTHO, TNEHHLZNWNT
NBEL THELRLZMHZTIENTE LRI 8 HD
HBTHOz. FHRIZEALTVWALEODZENTILL &
DWITEAD T ETRESRMZNZ T BIEN6HDH >
Tro REBMEZETO LT, 2HEEFITHET DM
YD, WIEHEEBRNTH I ENTEZ, ZOMER
RIS 211, EEHLYTE LTI RE R T 20T
W37 <, RFEEL TS ERH LRI nT &
MHh-o Tz,

(EX=X9)|
KHEREHORY2EL T, EERERL, SRR
[T, BRARENSMEL, OO /=D nER iz
BETLIENTEL, HILLWRDHAZT 27201
13, BHZRELZITONET TR, TOMBEEZ S
WENHBZEEHRETHIENTERE, U2 En
5, HHGETEL TOMBREE AL - REEHEE
NEMETEREEZZ D,

(150 AN 28 RS iR S o )

3. RAF Y IfGEN SHHINABERMKS
BRY D R R EE 1 ST

RFH H

(gL EL:0)|

B R R VI R IR Tl W AT EE N TR I E O SEEE )Y
L, BRSO MES L TEMEEZSISEITI &
ARINTWVD, TFE, HLREMERORTF R, i
vite CILE IO 27 > oF T2 > 1 Al
(ACE) OHZECMmEE EFICED2 X TFINXRT
F & —t-IV (DPP-IV) DBHETE K& &M O L2
T 2HBIGEEZ R ENMEINTETNS, L
MWL, BHFIEBEL T, TN o HEREZ MR L 7=
HBIZ RN =520, T 2T, AT, SHEEEFICK
%= IREEIIK /> i 2 5 L, ACE <> DPP-IVAFH
K OPTBALTE M 2 3R D & & Ok o i) 2 T
& )=V L, SEYOREEHSNIT S EEH
&L,
(%]

4 DT~ IREEZ TN ENINE - NEVE, 5 O
B TR R L, SRR Y %157z, KIZ, ACE
% (XDPP-IV fH227E 4, DPPH i % UNORAC 3£ 12 X 2 Hi

B LiEME7e & 2 WE U, ko i o & 3l 217 5
Jzo Tz, MK EMETSY 7 —)VTHHE L T
#%, ACE & UNDPP-IV IZ 4§ % 1C;, 2 [ EHE X 7n & 2 3
7z,

(R K B 5]

IREENIZK 731849 D ACE FHENE M & SRR R5 8, 747
< di&Bromelain, 7 <3, Y hHFZFaAROF >
13 Alcalase 73 f#4) T WGV 2R U 7z, DPP-IV [HETE
HIZBWTE, 74 ~a, YAHAFRAKROCT A =S
R 13 Alcalase, > 13 Pepsin 73 @) CTran W iEME &2 /R L
ze £/, YA, THFTAKRT hAZF <O
13 Alcalase 73 f8 %) C & WDPPH 5 2 J1 )L EIE M K O
ORACfE Z 7R U7z F > 213 Trypsin 43 i ) Jz Of Pepsin
RYT, % & EWDPPH 5 2 71 )L M B OORAC
%R U7z, DPPH T 2 /1)LIHRIEE K T ORAC i & 7~
U 7B R R D38 W, BIEELIE M O KOS T 03 B 7
5 EICERTSEEZOND, £z, MKSEY DR
B 21T 725658, 7 1~ O D Alcalase 12 & % 77 fi#
FUENRETH D EFM S /2. WA WEBERREZ S
D Alcalase %, ACE %> DPP-IV fH % K OB LG M 7s &4
BOWEEZ DX TF ROERICEN THDEEZ BN
5.
BESE /K 9 fi# ) D ACE Tkt 9 2 BRI 2 R 72 4
B, 7yAF~a, YHFTARCTY hAZ=F < amKsy
RIS =)V EYNg, sallE%ERL 7k, —7, DPP-
Iz LT, 4 O aKGRTSY J — IV 57w
ETHRAHEFER L, HENROBRILICRRS
HEMRRZRTEBEOXRTF ROGENTND Z EAVUR
3= gl

AT, BT~ JAEE kB R NK o iR 3
ACE S DPP-IV [HE R Ui LIG 2R T Z &R S
Nz INBORENS, I~ IHRDOEEE K R
WP B FEM & U TORH TREMD S 5.

4. BRANEFLEICBITSRIBERERP NS
D ABEHOBE R

NOH KT

(=)

BHEBEOBRFE, ADORED S EMEIT RV & 1
mL22H 0, THXERNEREHREE SR> T,
INET, AEBIEOMREFEE S5 R H Na gt
BERF Cailt BEOMICITAERIEOMBENA SN/
EHREINTWD, UL, [FIBEZ AT, B
BRBEOLZEEHRICU TR, #E/ETIrbN st
M, TNET, HRANZWNRICEEZATZHEH H
0%, WREDFEEENIRIL <, HELMEDHZRRIT
B & 72 ST RIZE A M BR D Ian, 22T, H



ANEFERZEZ R RIC, AEBEE RS Calilt o B8
ZRET 5D 2 EEAMEOENE Lz,
(%]

T RENTA LT REFITIEET 518~29 J D 201305
HEUTm, FAEIZ20224E E20234E D 4 HIZ, B REHH 24
REE IR, M E L ERE, ERBREICLDAFEH
®, 7o — R NEEET o, 24ERIEIRNS, R Na i
B, R CaflfEAIE SN, R IFTIVIBEICREE T
U T4 DR PR & E R L -,

(#EF - B

PR Ca Pttt & & JR 1 Na it & O RITI3 A B2 IEDH
DA SN, MRE 2 AR O P YL{EE.IgT,
LB AR & I LA ERED 2 BRIV 72 BR DR Ca
Peit B, M OMICAEBEREZALNZNS -, R
# % PR v Na JEiit B 0 H 92 {52652mg T 2 BEIZ /3 VT 72RO
PR Ca PEili IS, FPORMELL ERED T ANE I E il R
U7z F7z, IR NafEilt& T2 BT 728, R Ca
B, 1V ABEEL, mEICEERERAS N
Molz, RER, WRELERO SV EZRICEEEZRL
2o BEOBERKS THDF MU LSS OEDR
BIEME TH D, IZBEOHERE, MlENAOKSDINS
AN D A EESAEN 2> TWwWb, &ifiz
BT 5 &T, M ORBEEN LA L, M icK
SIBENT 5., MAT, BE»SHARRFILE>D 1D
THHT7IVEATO VNI N5 I & THEBZ K
U, KPBERAMEENS 2 ET, ERIIEENS 5121
g%, EERIMEENEMNT S EITXD, MmENEF
5720, REULTRSBKSPTFT MU DAz L &
SEL, RENHZA S, Lo T, RENHPIMELL LD
FTHEICEMZRL, R Cafilt & A1 & H
BRLIEEEZEZOLND, £, AT v TUA XEITED
H[EF T2 HWT, R Caffkitim & S EEE & D
R & 7= fE R, B S N7 MNEA RO, TR Na Rt &
EANTILAEBRETH . LENoT, R Cafl
B EE 2 R U7z DI, IR Nafkit B2V & 78 < B
LTCWe/OTHhHbEEZD,

5. Invio K Oinsilico7 7O—FICKBIFITH
OfRIB OS5 > OBEDHEY & DPP-IVE
EERICEAT 2R

ERWINA Safitri

Introduction : GLP-1 and GIP are estimated to be
responsible for 50-70% of insulin secretion, but they are rapidly
degraded by Dipeptidyl peptidase IV (DPP-IV). Recently, it
has been reported that administration of collagen peptides
derived from fish to diabetic patients resulted in a significant

decrease in fasting blood glucose levels. However, the
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mechanism by which specific peptides in collagen peptides
lower blood glucose levels through actions such as inhibition of
DPP-IV has not been clarified.

Objective : This study aims to investigate DPP-IV inhibitory
components derived from southern bluefin tuna collagen. A
combination of i vitro and wn silico approaches was used to
characterize DPP-IV inhibitory peptides from southern bluefin
tuna type I collagen.

Methods : Collagen was purified from the skin of southern
bluefin tuna ( 7hunnus maccoyii) followed by several enzyme
hydrolysis. The DPP-IV inhibitory activity of the enzymatic
hydrolysates was examined. Simulated digestion with
gastrointestinal enzyme was conducted to examine the stability
of the hydrolysate. To isolate DPP-IV inhibitory peptides from
southern bluefin tuna collagen, purification was performed by
ion exchange chromatography, cartridge column, reversed-phase
and normal-phase HPLC. The amino acid sequences of the
isolated peptides were determined. The inhibitory mechanism
and binding mechanism were investigated. /n silico proteolysis
using BIOPEP-UWM was also performed to predict DPP-IV
inhibitory peptides in southern bluefin tuna type I collagen.

Result and Discussion : Collagenase hydrolysate showed
the highest DPP-IV inhibitory activity compared to the other
hydrolysates. Simulated digestion showed that the collagenase
hydrolysate exhibited reduced inhibitory activity but still retained
high activity. After fractionation by an anion exchange column
and polymer gel cartridge column, a fraction that showed the
highest DPP-IV inhibitory activity was further purified by the
combination of reversed-phase and normal-phase HPLC to
obtain a single active peptide. Amino acid sequencing revealed
that the resulting peak P2' was a 9-residue peptide; the BLAST
search identified this peptide as part of southern bluefin tuna
type I collagen @2 chain (XP_042291469.1). The peptide P2'
showed a competitive inhibitory mode and was predicted to bind
to the S1 and S3 pockets at the DPP-IV active site via hydrogen
bonds and hydrophobic interactions. In silico proteolysis results
showed that abundant dipeptides were detected as DPP-IV
inhibitory peptides. This indicates that there are many other
DPP-IV inhibitory peptides derived from southern bluefin tuna
collagen.

Collagen peptides derived from southern bluefin tuna could
release high DPP-IV inhibitory peptides. In the future, it is
necessary to confirm the DPP-IV inhibitory activity i situ and
vivo to determine whether they are effective in lowering blood

glucose levels.
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