A B R AR ARV D F G R O LEREHI OV T T 29

FLIA HRARBE MR B 50 D R AR 22 R O SRR RS 12 DWW T T

Functional Components Sourced from Bovine, Porcine and Poultry :

Comparative Study on Bioactive Peptides. 1
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This research aimed to compare the biological and functional properties as well as
physiological effects of beef, pork and chicken protein hydrolysates. Last year, we examined
the antihypertensive effects by determining the ICs value of the three mentioned species. This
year, we aimed to check the antioxidative properties.

In the current study, we evaluated the antioxidative activity of hydrolysates of biceps
femoris muscles from beef, pork and chicken. All the muscles separately hydrolyzed with
pepsin and trypsin and then determined their antioxidative efficiency. The antioxidative
activity of the hydrolysates was determined by the DPPH radical scavenging assay and the
ORAC antioxidant assay. Meat hydrolysates showed the antioxidant activity (40uM Trolox
equivalents (TE) /mg protein) by the DPPH radical scavenging assay. Meat hydrolysates also
showed the high antioxidant activity (750uM TE/mg protein) by the ORAC antioxidant assay.
Antioxidative activitiy increased with increasing meat hydrolysates concentrations. No
significant differences in various edible meat peptides were detected by the DPPH radical
scavenging assay and the ORAC antioxidant assay. However, there are differences in the other
factors for giving the antioxidative activity including amino acid sequence of those
hydrolysates. For instance, Cys shows strong antioxidant activity that is considered to be
specific for electron transfer reaction. On the other hand, though Trp also has also been
showing a strong activity, as it indicates only for transferring atom of hydrogen during its
reactions. Beef and pork peptides may show antioxidant activity in specific manner that are
influenced by His and Trp. Antioxidant activity of chicken peptides are small and far from
other meat peptides especially when compared to beef and pork. In ORAC evaluation, Trp
pattern similar to Trp in chicken one, in which we hypothesize that Trp may be very
important amino acid that determine whether peptides is effective as antioxidative or not.

We conclude that meat in the three species contain peptides that may serve several
purposes. Based on its remarkable antioxidative activity, we suggest that the functional
peptides from meat hydrolysates may have potential applications as functional food, which

could be used as sources of natural antioxidants for foods.



30 VR224E B R RIZ B3 B B A B2 SR 2 1 SR 84 B vol.29 2011.11

pEEA Bl

1. B ;)

FEEMOHER I PHELOMICAL 22
A5, ZHIEERAESRFEICE - 7-—D ORI &
bERLbND, =, HEADIFAT7ZX54LD
ALz, EEEEROBESBEMLTH Y,
EROBEEANDOHLIEHMO TEL Lo TWb, £
ZCHEERER, EAPEDOWCEKND 2 ~ 3167 % 5
D BHLERE, BMERBOREEEL 222 o T
WA BIMERED FRRIRICRITT HEER T 5
NIl % TR L 72

19814ELARE, HAANDORRREE (IR, £0
BT AHIREZERE L THATHIZH
TR KD LN TNEY, BAITEL R
BRPESWIZEB R ERBISINE, 20
&9 faRRF O TRIZER TR EWEIZENE
B % (ROS : Reactive Oxygen Species) & I
BN 2EROBETDH 5. ROSITEER RIS
BREFROMK L ZERIZX WEFEE(LERI L TE
Uk, W, BEIOLVHERZEREITE-F
HBEHFO: RN A XTI H V00 D LI I
AT 50 2D X ) ITEEFEIIFRA HROSNEZAL
L. #ike, DNA, #8328, lRESIEREE
bz, BIREE(LR. O SEE G| R 23 & Ik
DOV AEPRESNE EZZ LN TS, £
ZERFOESICL IO L) BROSEHET S
R (BLEE LRE) dBEFEbLI TS, IThE
TIZRY 72 /=N, ¥ IVE, FV¥FF 2,
WY T ERA R THIRILIEEICE S S
WENALREINTVESY, Eo TR DOEI
T, HEAMHROSZHEL TW L Z EIEIERFIZRY
R THBEEZONS, £725 VT E R
LTHALARTF FIZHHBILIENZAT53 0
VhbEFELNT VD,

RWIEREL Y v XV B BEICER, LR,
MR FEH 2 EORERIRI RIS OV TORFZEAD

EDHLNTWBEY,

UG O E LR EED#E T L ), DPPH
. ORAC{E. SODRRiEME, p-A T vk,
B L — MEWE R SRR FE T IED D .
BUIEEWIZ % D 2D dH 5 DHORACHE & DPPHE:
Td b, FHICORACHE IR EMOPIEALEME: % iF-M
THDIIRLBLIHETHASEEZ LN, K
L LTHRRHICHK— S o0 dH 5 3l ik
T& %, ORACH1322-azobis (2-amidinopropane)
dihydrochloride (AAPH) » 5 Sz X v
FFRIGTVANMIEYVERTO-THGHENRT
R K ) WO 2 FHE 3 5 2 & THBRILIE
HEHESTHHETH L. 2% ) HRILEEOR
HEEX ST & 5 2 L 2SORACHEOHEHTL B
Bo SHIZHEKIEVWRAHETHETESSE, 2L
THAME, BHMEHEThoBtwE b 3Hm
T &2 HPHBALEENEEOEREL LT — &
ho2oHhbHMHELTEZLNTV S, —7,
DPPHiE LGB EELHE T VANV TH D
DPPHZ ¥4 V& Fivy, 520nmil IR K % /3
AEBODPPHT VA NARBICINTEAT 54
AafH L T OPIERRLIEM: 2 37§ % ik T
Hbo BIUEDVFEIIHETHLIFENRERTH S
A, EERIIBOI VAL EFEHLTVS I LR
HTH5bD, ORACH: E DPPHIEIIEBEANE L 5,
ORAC # 13 7k F fit 5 (HAT : hydrogen atom
transfer) BUG IO CPEHETH Y, DPPH
FIEE TS (ET : electron transfer) UG IZHE
DKHMERETH L,

BAE, VB bR T T NICBT 5 9eid i3
LA fTThbR TV, FIZIEBE, X758
MBI ERTERNE LTXRTF VO [T 3 /B
M BLO [H#E] 0FVWAEZLNLTWS
B, ELLOBERNFENRZTIHBLEEICSES L
TWbD7 EREARNLEEZEZBRBI AT

ASAT



KAWL SRR T OFEHERDOLBRMIZOWTT 31

ZFITAMIETIE, Fo 7 HZBRBEIEUE
WEEMEL, XTFLyv - bYTTy Ry oL
TF VL DBEEESBTHELLIRT S ViREWE
BT 5, S 5IZORACH L DPPHIEIZHE M Z K
D, BAMHRRTF FOBBL 20T 5. %
ToRTF PR T 2200807 I BoOvEL
WHEEHE L, SRHRRTF FoiiRLiss %
RTERIIOWTEREL TV, ZOFFEIZLD
BT F FB L OEREFEOREREN AL 5
Z., HBEGFEMORE - BRICEMLTWZ
EHARMEORNTH 5,

2./ &

2.1 EEBME

TROBTFEEOZEREN (A - KA - BA
WIS EER) & EBRMEHIH W,

2.2 BERAHERTF FOHE
BRABRRTF FORBIIUTOLEBY TH 5,
FHEERADI Y FRIZ2HEEOERBKEFMLT
7 — K7ua+ v ¥ — (Panasonic MK-K48) % H
WC30RHE, 2WIEARETFA X L7z, 70C T305
B4 FaN—bEk ZOREYVzR— b2EBEE
KB OINBERW Y » 782 B~ 71 [Whole]
ElLe 208, TOFEY 24— FEHCT
pHIBIZH % L, BRKRAR~<TY ¥ (1
10000) (FDLAIE THEMAZHR) 25 X0 g
B (ARERNL-V20%D7 v 37 8gEIhs
ZEERREL) IZHLTIL /1000852380 L,
BIFLBAHITCT2HEMA v F 2= L7
NaOH % i\ CTpH6BIZFHEE L, 100 MAE#H L /-
&, WIREEZ40C ETERT S/, ZOWRE
RTYVHEET TN [RTY Y (2h)] &L
2o 3HIZMY T Yy (FIGHME TEKREH)
BrosryrrrFy (HEt) 22hehxs
YyEHEERML, HOBELRHNSL37C T 2R
A > F 2= L7, &EICI05MED L3

BrRERAHREXXTF FE Lz, ZOBHRENT Y
Y MIT YV TN [ RTV Y M) T
Y (4h)] L7

B, MBEASY 7% [Whole] BXUHK
FOLERE TR O NIRRT DL IeXTF
FIREWZ045umE VB — AT £ F—bA T
Ly 74NE— (T ENYT 49 7 HE K)
WTHMEL 23R 2 ERRICHE L 72,

2.3 ¥R HEDOER

BERLIBOEN S /327 E [Whole] DER
BiuretiE" 12 & Diro T Thbb, ¥
BAHUSH L, 4158 OBiuretiA3E % 1 2 THIR
T304 [ RS S &7, KIS % SHIMADZU (H
A) BUV-VIS Spectrophotometer 1245%! 43 5%
JEEET (R © 540nm) (S TllE L7z, 725
Y ThHBNTF FIZOWTIRUVIET %28 A
L, MExZTo720 Thbbs X7 HEEBHRD
215nm O WL BE 2 & 225nm T O WL FE & % L5
&, 1445 LB OEL & v EiBE L L7z,
gz L & W Ut eat 2 M L7z,

2.4 DPPHS ¥ » ViHFEiGHMEORIE

DPPHZ ¥ 7 Vi EEHOWE X, DPPHA L
WEBICELTITo 2%, T2bb, 400uM
DPPH, MES (2-morpholino-etanesulphonic acid)
buffer, 20% %/ — LV ERBETOMZ, Rz
R L 720 W ZE09mIZmEL, 80% L5/ — b
2240ul& IV E60ul 2., 204 RS & &
720 FO%, BTN EMZ IR O
RN TOEEES20nm Tl L7z F/2, o7
VoMb YIZ, 02mM Trolox (Sigmatk$) %
o TH#EL LTHEL BERILY YT ILO
Trolox#l Y& % HH L /2. MES BufferidMES#%
ARYKICHER L, NaOHTpH6 ICHEL-D D
AL

2.5 ORACE:IZ X 2HiBLiE M

(M) RSN B ER L v ¥ — D



392 P24 BRI BT 2 BhAR DR SE AR AE PR R B vol 29 2010111 BAREA  BHERRC &R

60
2922 454.6
I . Concentration
50 Sample (mg/ml)
0.5
.40 l L Carnosine 2
g ;
0.5
23 10 || Glutathione T
5.5 .
= " 0.5
a » il Beef
20 T g — 1.0
5 0.5
I = Pork
10 N —{ 1.0
.. g
o PR | . 0.5
| | Chicken
0 1.0
Carosine  Glutathione Beef Pork Chicken
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hvdrolvsares. TE. Trolox Equivalent.
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Fig.2-b

Fluorescence decay curves of fluorescein induced by AAPH in the presence of trolox. calnosine. glutathione

and meat hydrolysates. RFU. relative fluorescence unit; AAPH. 2, 2-Azobis (2-amidinopropane) dihydrochloride.

800 Pork 1.0
Carnosine 2 Chicken
700 W | omghm) v"v 10
600 _— - Pl et gl
Camosine’ | (L ALTT L
= 500 Gsmafl R
& i Beef 0.5 et
s 400 yA,,gﬁn.&- gl =y e e R L
S [ R Q" Chicken 0.5
G g [ ol Lot ol
z Pork 0.5
200 R —
r=0.9905
100 ~— | Mecat ORAC activity (uM TE) = 12.375 ¥ DPPH activity + 209.69 [
o L e = oo T R, P il Lo =R ALAE R
0 10 20 30 40 50

DPPH (uM TE)

Fig.3 Relationship between ORAC activity and DPPH activity. TE. Trolox Equivalent.

HANRTF FOBICIZHBBERIIR SN LD -
7o —HICORACHEIZDPPHIE L D b B WHEZ R
FTHIAH D NS THE" Y, KifED
ERD o E —F L7z, ORACIEADPPHA
I LEVEE R THHEBH I TO VDT,
KB % e 5 MR TORACIKIZ AR T F AT
10x10 "mg/mIAT TH Bl TRE 2 13 & BIKIE
TholoBEMH L. it TORACH >DPPH
HE LA I EER SR

ZDEHIIARTF FOBUREALE M 2 R T REIE
{ifde ZOBERD—DIIRTF KEHET AT
I BOBESEZOND, FIT, RIZT I/
B DHURALTE M DV TR AR L 72

3.2 T3 BoyiEbEY:

F¥Ee0T I B Mo BELIE % DPPH
EACL DAL, B PBE7 I BELT
ke AFY Y (His), Y254 > (Cys), Fu
v (Tyr) BREDBMOSITWEY, L2073/



FUIA BT A B RE R B 70 0 i i3 % D S B a2 0w T 35

50
40 —
Z a0 -
=
-
= 2 T
&
g
’ N 1
0 L | l . L
His Cys Met Tyr Trp
Antioxidant amino acids ( 1.0mg/ml)
Fig.4-a Effects of antioxidant amino acids on DPPH radical scavending activity. TE. Trolox Equivalent.
|
0.797 [
0s 1
; 0.6 ‘
Z \
2 04 F— -
7 ‘
E } o 0.206 0.129 0.129 ,
2 ol —
g Gk I
0 . ! (I - = .
His Cys Met Tyr Trp
Antioxidant amino acids
Fig.4-b  Effects of antioxidant amino acids on ORAC activity. Vertical value showed the concentration that indicates

500uM TF.  TE. Trolox Equivalent,

D& ) LM E OB TE 2 R T 03] 6
PR T Wi v Fig 4 -a 1285 8% 1 0mg/
mITDPPHZ U A Vil EiFE e RBLT 3 /B
#R L7, His, AF4 =2 (Met), Tyr. bV
Th7 7y (Trp) MMORACHE Z R L 7728
Fig.4-a 248§ L7245, 2 6o DPPIIE L
WL CTH o7z, e THBE LB 5 LUGIZ
LY bREE R L 2T 3 VBEIZCysE T Th o
72 ThbbERIERTF FOEAM 5 5O0E
MAICysHHBICANZ LG BILE T LS g s

nrz.

Fig.4- b \ZORACHHI TR L 77 3 /7 L
B bR BE R Lz, T3 ESE LT
500uM  boay 7 AMMBEERTLEEDT I
JEEWEE (mg/ml) 2RV, T3 Mo
It ETrp>Tyr=Cys > HisDNEIZ v li 2 o=k L
o HRICTrpl3fiod 7 3 7L b L JERISERV
PEAIR L7z Bt o TTrpid it ¢ b Jumg g
KELEHER LTI EIRBEENT,

Fig.4-c 37 3 7 BEOPBLLIFHRE L ORACH:



36 FRL224FHE RIAIZ Y 5 B R SRR SRR B vol. 29 201111

pEEA  prEERSME

50000
40000 a@» Blank
i His
30000 Cys
2
& 20000 o Met
s Tyr
10000 = Trp
0
0 20 40 60 80 100
Time (min)
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RFU. relative fluorescence unit: AAPH, 2, 2-Azobis (2-amidinopropane) dihydrochloride.
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Fig.5 Fluorescence decay curves of fluorescein induced by AAPH in the presence of meat peptides. carnosine, histidine
and tryptophan. RFU. relative fluorescence unit ; AAPH. 2, 2-Azobis (2-amidinopropane) dihydrochloride.

Table 1 The amounts of antioxidant amino acids.
carnosine and anserine in beef. pork and chicken.

Unit (mg/100g)

i?é?ilrﬂf I;:e I‘;ﬁ‘ég: Beef | Pork Chicken
His 215 148 474
s 019 021 N.D
Met 357 247 423
Tyr 1079 1015 1249
" 839 734 017
Carnosine 20831 238 | 442
Anserine 49.85 32.14 123.37
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