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Antioxidant capacity of placental peptide from tibetan sheep and its

structural characterization
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Abstract: The free radical scavenging ability, metal ion chelation
ability and reducing ability of different concentrations of placenta
peptide from Tibetan sheep were determined, and the distribution
of relative molecular weight, amino acid composition and struc-
tural characterization were also investigated to explain the causes
of antioxidant capacity. The results showed that the antioxidant
capacity of sheep placenta peptide was positively correlated with

its concentration, and it had strong radical scavenging ability for
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DPPH ¢+ and ¢ OH with IC;s, of 2.83 mg/mL and 0.94 mg/mlL,
respectively, which were comparable to BHT. In addition, the
placenta peptide from Tibetan sheep also had certain Oz « scav-
enging ability, metal ion chelating ability for Fe?" and reduction
ability for Fe®" and Cu?". Moreover, the placenta peptide below
1 000 Da of molecular weight accounted for nearly 90% in total
peptide, which contained an abundance of aspartic acid, glutamic
acid, glycine and so on. Structural characterization results showed
that the placenta peptide still remained the proper functional
group structures of protein in sheep placental, the micromorphol-
ogy of dense spherical granular happened, and the rearranged
protein molecules aggregated during degradation of proteins to
peptide. Based on the results of circular dichroism, the decreased
content of a-helices, increased content of g-sheets and random
curl were observed. In a word, the placental peptide from the Ti-
betan sheep have nice antioxidant capacity due to its appropriate
content of oligopeptides and amino acids profile, special micro-
morphology properties and space structure.

Keywords: Tibetan sheep; placental peptide; molecular weight
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1.3.2 ZRREEWE  MEFFRE 100 mg FRK BC AL
FE 10 mg/mL By LR . &= X 2.5 mL MR, i A
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W B B2 YR (120 pmol/ L), % R K 5 min, i 96 L AR I

163



164

2RI 5% EXTRACTION & ACTIVITY
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Figure 1 Distribution of relative molecular weight of pla-

cental peptide from tibetan sheep
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Table 1 Amino acid composition of peptide from tibetan sheep placenta mg/mL

BHER iy RAHR it RAHR gy
R AR (Asp) 1.66 e & 2 (Cys) 0.05 K & R (Arg) 1.07
BH R (Glw) 3.03 AR * (Val) 1.06 WE R (Ala) 1.32
22 R 1% (Ser) 0.62 FERMR " (Met) 0.40 & &2 (Tyr) 0.49
412 BR (His) 0.38 KNEM "~ (Phe) 0.82 Wiz (Lys) 1.05
H & & (Gly) 1.92 SanE R - (lle) 0.77 fithi 82 (Pro) 1.23
H &R (Thr) 0.72 SRR (Leuw) 1.39 Bt 17.98
T TSR

BOR L R R R AR 40,9900 B4
J5 FH WA HTR Trp. Tyr Al Phe ] &, RS B4 1k A
Fhy 7 S L A T ARk A7 4 IR 3 A 37 A
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EMFRAM KR, SR F W E RS R —%. X4
JRHRE R 2~6 mg/mL B, DPPH A H 3 75 B 38 1) 1
TPl M Bk Hk B S 6 mg/mL B, I BR 383k 8570265 X ik
W R 6 ~ 10 mg/mL B, DPPH B i 3 ¥ Bk % N
85.70% ~87.50% , 24 7 Kl % (P>0.05) , 5/ R %
IR BRAE S BE3E ™ . F MG ARG DPPH [ il L35 bR fiE
715 BHT JeAHE Y, H ICs 84 31 Hy 2.83,2.28 mg/mlL,
AR W B TN AT R, &L E
A A B A BIFiy DPPH B i 2R R EE /1, iTREZ N R
i A T i o R b BRI T 2 K R RN L AR
AfER 5 DPPH [ fy 56 0 AT VR K B 2k 2 B0 5%
SR HL AL RE .
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Figure 2 Scavenging capacity of DPPH radical
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Figure 3 Scavenging capacity of O, « radical
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(46.88Y) , LA 4L kAT BHT 4 ICs {4 4> 3 0.94,
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Figure 4 Scavenging capacity ofhydroxyl radical
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Figure 5 The Ferrous iron-chelation capacity
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Figure 8 FTIR of sheep placenta and sheep placenta peptide
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Figure 9 SEM photograph of sheep placenta and sheep
placenta peptide (5 000X )

S AR R RN BT

2007
a

IWMMWMWMMMWMMW

200t b

100

58 L
Intensity
W
S

S o

O . . . . . . . ,

0 10 20 30 40 50 60 70 80 90

20/(°)

B10 F¥BARFBAEKSG X HEITHE
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Table 2  Secondary structure of sheep placenta the and

sheep placenta peptide %
B - 12 pE Rl TCHLG il
e 55.5 5.6 17.0 23.3
B =9i/N 20.5 25.2 19.7 36.3

o 75 B TR DA A g K PR 7 T 2 B B Ok L T
BRI RETE A, X R R G B R R B — E LA AL
REJT YL 2 —

HTIE 11 R IR B R IR SR 192 nm 4b 3 —
1E W o -2 i U, 216 nm BRI A — 4> 6106 B-3T B HFAT
We . Sy TR0 ¥ S IR — ROt TR AT
2.5 R BKE R AL BE T LR

Hi 3 W10 GHCAR - JIf 4 IKTE BR A2 Bl 2 B8 ) A
T i £ K g IR B R SRR A L S B I (R
T A S PR L TT RE S O TR AR L T I R AR
TR R E A BRFEEY R 47 i <T1 000 Da
PR AR B i 236 R AE 71 2448 T > 1 000 Da ) K H
Bo 38 b 2 iR AR 4y T & <C1 000 Da B IKZy 5 90% ,
[7] IRF /N0 5 KR B E 7 AR 8 1 A 2 2 R & L B 4R 41

CD[mdeg]
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K
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Figure 11 CD spectrum of sheep placenta and sheep pla-

centa peptide
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Table 3 Antioxidant capacity comparison of different animal-derived antioxidative peptides
A HIHE 1Cs0/(mg » mL~1) -
R DPPH {1 BWAKETFH BEAR Fe!" % Fe " if  Cu?" if iﬁ
B B % SR B B % R JifiE 11 JELRE I

2 i K 2.83 15.17 0.94 18.19 14.32 8.91

BHT 2.25 6.34 2.59 15.33 0.04 1.91
e E 0.68 3.24 0.68 — — — [22]
I 20 Ak i Ik 4.82 3.75 4.70 — — — [14]
FERFE A K 0.42 13.21 17.01 [15]
1% £01 0 22 ik 8.29 5.03 5.43 1.35 — — [23]
AN 8.39 15.07 2.95 [24]
(B I=REZENN 4.76 5.91 5.09 — 1.31 — [25]
[RENIN 8.80 10.30 16.50 — — — [26]
% LB 4 A Ik 7.01 8.29 5.43 — 59.13 — [27]
61 Py DT AR AL R 4.61 — 16.24 — — — [28]
AR IR TR IR 2.30 15.00 3.00 [29]
B2 AL 35 2K 141 I 6.04 2.87 3.56 — — — [30]
i £ 7K fige K 0.48 0.74 2.91 [31]
NSRS RN 0.25 25.00 0.64 — — — [32]
158 W 12 ik 7.39 0.68 1.84 — — — [33]

TR SOk TE R E B

HLF SR T T Ak T2 0k @ kA T 4 X
AT

HT 3 3 WAL, B4R S IR A KU Bk DPPH H iy 3619
TC s I F Ll 3 i 43 K 38 I 2 10 R0 v I 2R K 452 6 ol
ko HFHE S B4R Ik RE IR B 5 DPPH I DPPH ™ o
B — R0 BP0 Al & A A AR RN TS i 4K e T T A
Jei % V) AL TR 36 1R 4 A AN 40 - 4 T HE 8 458 AL T g
B2 (Tyr) & A W2k . Be 8V o i (U644 T 2 2305 BR F iy
B0 1E AR AR AR h Tyr & A 0 8K T8 B 7T g
Z K A B Y it B T & L 8 (Ala, Val, Leu, Ile, Phe, Tyr,
Trp.Asp Glu) I 2R 58 42 2 5 i R BB AR 47 19 4% /L F0 5T
T 45 DPPH [ i3k, 5 30U M A 58 45, 3 B i ) A B
RO R, T3 —J7 W AR G f KR DPPH 3 i Je
B R 1 A7) i 0 £ £ B IR OV S 2 K SE 2 BOK IR, i
RS TRl 1 N A R E W I = WA R v a7 R S =K
RIK, 522 0 AR EAICR A Y IR T EFE O KRS
HAth gk, o™ KW BEHE F AR %
—ARFIE R B S B B A AR B A
(HO; ). #5& K 8 AT, th 2 iR & B2 19 16 TR #5 2
BN G 1538 TR B F B OB SR AL L HO,

5 GV o SR S 1 e R R A AR L X A
KA IR A BT AL BB 7 BE oW T2 A0 2k i T BT T
3 i

LA - M B KA R 0 B el 335 BR RE ), 1 ik i
HE I T4 R B T 2 A RE 1 A X B89, HAFTE — 8 ) R 4K
P . SF G AR DA AR R P OW T S A A4S
PERE VE 2> TR o BRIE .8 47 & 45 25 [0l 25 1 1) FR AR
AR BT /Ny T SR K BT AL RE T B e ey Il
T B 1 L S A R R AR €0 T S ) 1k 4 8 T ok R O
H BT AL IR BE S O A R 5 97 A AT 45 A JEE i — 25 1]
0 JRR A - B L IR A SR AL RE TR &R
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