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Screening of Corn Peptide Donor Fermented by Bacillus subtilis
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Abstract ; In order to study the antioxidant activity of corn peptide modified with different donors, the acid( succinic anhydride,
acetic anhydride, acetic acid, citric acid, oxalic acid) , sugars ( glucose, lactose, galactose , mannose, fructose ) and metal ions
(ferric sulfate, copper sulfate ,magnesium sulfate , zinc sulfate , manganese sulfate, calcium sulfate ) were added to corn peptide
as substrate. Donors were screened with Bacillus subtilis 1s—45 as strain,and DPPH conversion rate was as index.The antioxidant
activity of products modified by corn peptide with different doses (' high, medium and low) after fermentation in vivo and vitro
was studied.The results showed that,the effect of corn peptide modification femented by B.subtilis was as follows : Carbohydrate
> acid > metal ion. The best donor of corn peptide chelate was glucose. When the feed ratio was 8: 1, the conversion rate of
DPPH reached 79.84% . The optimal modification product obtained after fermentation ( corn peptide — glucose ( CP-G) ) was
tested in mice for antioxidant activity.It was found that CP medium, high dose group and CP-G low, medium and high dose
groups were significant(p <0.05) increased SOD activity in serum and liver.The low, medium and high doses of CP and CP-G
significantly (p <0.05 ) increased serum GSH—Px activity, CP low,medium and high dose groups,CP—G medium and high dose
groups were significant(p < 0.05) Increased GSH - Px activity in the liver, which indicated that the corn peptide — glucose
modified product after fermentation could effectively improve the antioxidant activity in mice.
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A AL TE P B SR AE X . SR FE A R A H
CP, $i& &5 B KR = BHInE , At 52 A CP 2 )is¥y , il
TEASINBRZS WIS 52 ) B 7 S5 A, ) A 5 2 40
FFEE ( Bacillus subtilis) 1s—45 k% B & 4, DL DPPH 5%
AL AR N FEBR BT AR 10 977 58 FIAS P9 B A AT 1 i ATF
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1 HRSTE

1.1 #RENEE

FhF- R gk (R Al 0.5% I BEH 1% M
0.5% FEALHN 02% ) AU 3 H il HEPE SPE /)N B
(EFE M (20 £2) g, HAKIES : SCXK £ 2013-004) R
SRIOPVTA R 2 R 222 PP v 245 CP 5% 5%
MR A B G 5 2B W TR 2 Be 3R AL 5 Al 5 28 F AT TR
(Bacillus subtilis)1s—45  ZRAbLMOl K2 %A
S FE ARG 5 A R (B R P R LN T R
Sobl iAhE dbamr RS AERHEY R ARG RA A
DPPH BEIHBRI . 2 &MU 2,18 (EDTA) [ Z R . 2
MR TR A R K A TR A | A TR B L A TR . B PR 4
IR ES M VR AR R OR AT BR A A 5 3 A A )
AL (SOD) P& A H ki S AL i ( GSH-Px)
M N 8 (MDA) il 75 RAR SCAE 4
RARAT]

7228 A LRGeS E R A ES A BR
NFTU-1810 240500 G R T dbat 3 v id AL
A BRA ] 55030-PVL B4 R 280 K Wi K&
A AR A R TR 4 Al SW - CJ - IFD i ¥
B M EREIIEARARA A ; AR2140 B 53 7 K
SF.S220 AU pH 3t AR - BRI 2 AUAR A R A
) ;ZD-85 I EE A THIR IR a4 T S 1610
BHEABRA ] ; Tegl16B B & &0l Bl w5
2FANAR) i 3 Dgg—9053A AU R X T RAE b
T RRAT TR AL A TR .

1.2 WHIE

1.2.1 A RCZEAAT I R 1 CP MG ik @it
Sephadex G-25 432455 CP B, H-F 45 T &l
572 Da, ik &4k 75.83% , % CP BEWC il il IS 477k B
N 4% T, T pH 22 7 ; i 50 mlL CP ¥ #% , % CP
SRR A (WLFR 1) AL 2 10 1104 Le i m A3t
P FRRIEY pH 2 75121 °C & JEZEIRK T 20 min,
WHIZEZIR (20 °C) s FETCH 5 1F T 3 AR W 27 184
T RV AT R W, Al 5 2R FA B e Fh i 4% , R BERY
(6] 48 h; 752 1 & ML 15K T L, ¥8 25 4500 r/min
5.0 10 min s YK T 24 h, 3 985 ¥ R T84S B R
A=

1.2.2 HhRLZEAAAT R R CP AT e DAA, R 25
FEAF B A BRI, R T2 28 11 ToE R Ak H 21 1) 4
ARG TR B T B S VE A3 X CP B4 ifi , LA™
¥y DPPH -3 BR e )1 MY , Ak fabn i AT CP ik
ARSI A A BE T I T .
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Table 1  Selection of different modified donors
Priksr2k Hik ke
Wk %IEMM\FDTA\ZMZ@?\
LR FHEIR (HER
ARET TR R B RR S BRRR B |

B EE B GL BARES

1.2.2.1 CP#&Hir=4 DPPH-JHFEREE T I E B
1.2.2 #4509 CP A& = ie il 5% 3 mg/mL 1) Z B
Wk o FH 95% 0 £ BE % fi DPPH A5 2R, TiE 1%
0.2 mmoL/L ) DPPH ¥§ ¥, HXFF M AE & % W Al
DPPH 4% 2 mL JR2), =R (20 +2) C TN #HEGHE
30 min J5 . T 517 nm AbBIECIE 30 OD, ; %418
HH 95% 1 2. B E: DPPH B, [RIAE S T =i
HECHCE 30 min J5, F 517 nm &S EE(E, i N
OD, ; 25 I FHZEM KA FL UL, F 517 nm b5
JGfH ,ic A OD,,

DPPH {5 4:% (% ) =(1_%) x 100

A (1)

A H . OD, b #% W in DPPH %5 W& 1% W ' B 1H
OD, MFEW N 2 T W 1A W O'6 B ; OD, A ZL B in
DPPH %5 (W G {E S
1.2.2.2 CP &= 4 DPPH - 4L R = A H
W2 MEZEM 4R B T X CP #7184 , 15 B & i r=
Y% DPPH - ¥4 {p % Jf- 55 CP 1Y) DPPH - ¥ {L R i 17
bz, 79 H DPPH - 35 B R 32 =5 0 B 47 b, B 1 &

BEALR (%) = x 100 #(2)

A A B Y19 DPPH - R 3 A, A CP
i DPPH - 4k %
1.2.3 CP Bt LpI I E  # CP 54K
FiREbE 1:1.2:1 301 4: 1 .8: A1 10: 1IN A% )5 14
A, H AT BRI 1.2.1 s CP k& ifi Jr
e, L P B A R VPN 5 A%, 5 828R LX)
41 r= 4 DPPH 5540 3R i 5200, MO Af 5 S B 1A L
1, B AL A LR (2) o
1.2.4 ShYsLiemsimid sy 54635 f@EREMEYE SPF /)N
RUE PR R 7 d 5, FR /s BUACER 6 /s B3 I A
TEFEFRBENL S A 7 41, B4 12 2, SR 2 al e ket o)
ML, R AROK, R IAEE (20 £2) °C, MG )E 45%
£3% ,JCHR 12 h/d, 25 A4 RIT A PR K E S,
HIER B9 NREH , B E A2 30 d, B2y
FHE M M CfR fE £ S T BE 2 TE U BT RS 56 O
$-2003 ) s Suh Ay LR 2.
1.2.5  PrEfbBsEmrEa e R E 42t As
24 h J5, FRaE SC 8 /N BUAR B 10 %, AL BB 52 56 /)N B
S5, 4 ERUMRUE | B B, 1) FH S Ak 4 05 AR g ( SOD) 32t )
B A H K AR B ( GSH - Px) 3271 8 00 12 /)N B
L 775 T A £EL 40 2 235 v M8 4 A 155 AL Tl ( SOD) 3% 1k
A H S AL 2T ( GSH-Px) 16 P /K .
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Table 2 Groups of function test

o frogMRER R
(H) (mg/kg-d)
IEHH Control 12 [ (A AR B R K

CP =7 i CP-H 12 250
CP 5 CP-M 12 150
CP {5 = CP-L 12 50
CP-G mfle  CPG-H 12 250
CP-G il CPG-M 12 150
CP-G k& CPG-L 12 50

1.3 HitFE5Hh

BOHE R SPSS 20 GE 22 3 A #E AT LU B4 AT,
p <0.05 %R p <001 2% T B i %, Origin 4 fF
L HAH I 2
2 HRG5HH
2.1 CP f&im itk iFik

BT ~ &3 T, R R 2 AR R R CP
PR S R T, B2 2S OBESS N4 R B T S 7
Y1) DPPH - 5 Al 5 ER MR BE B2 i35 o DATIR 2 L A A& A
MR, LMREF > Fr IR > JRFATRET > Wk > &
W > EDTA , 2,2 IiF DPPH - 55k, % 5 5165.95% , {& i
BOR B s DR RE M OO |, 40 > FLbE
> 2FUPE > HEE i > A0k, e A w M a0 DPPH
AR FNT9.95% |, 2 T A i Ak 1A v B8O e A
15 AN 4 8BS F R AR B M RO O R, Fe® ™ > Mg™™ >
Cu’" > Mn’" > Ca’" > Zn™", Hirh & Fe’ &4 f5 1Y
DPPH ALK % 78.26% . 4G 1 ~& 3 AI A1, =25
HAXT CAEMRRCR B AR R I Sy HE2E > RS > S Jm B
5, U AR e U 2 WA E Sl CP ABAR 19 e A48 .
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Fig.1 Screening the modified donors from acid groups

VR VING R 0R 22 5 55 (p <0.05) 16 2 8 3 [,

2.2 CP &t GIMmE

FHE 4 AT LR Y, fEE CP 5540 44 M8 AL A4 k) LY
AN, BPAEAS BT | b )0 2 i, J A R AR A 22 5 1
THE o2 A, XUl OB LEXT CP 39 DPPH F%4k
B —E M, ERE Y 8 1B, F 1k %k 7
79.84% , PR M DA T2 B 2 7= 114 ff1 T 2 RS U 9 10k R 4%
Bl 8: 14E2R CP S5 a0 LN b o
23 IMREAMENLFEELIEER
2.3.1  LvE JFAEH SOD 3% CP F1 CP-G XJ/)h Bl
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Fig.2 Screening the modified donor from saccharides groups
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Fig.3 Screening the modified donor from metal ion groups
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Fig4 Determination of proportion of donors to glucose

ILYE JHAE S SOD 3% 4 i 52 0 DL 5, SOD J& 4 Py
HEAPUSA LR, BB RAHERA A i AL, B a5
XML MG A2 2L L R S A A X AL
R EAL SPTEA i 3 2= G a4k
YA B RETE BRALAR N 480 A i 5k, 4 i) i B S Ak
B, R S P 345050t Bl S Rl S IE R AL
L CP IR AT CP-G IS P ) B4 48 W35
(p <0.05) $& = MLy FJHAE Y SOD & .

2.3.2 Iy HFWEF GSH-Px 3£ CP il CP-G X
/NBRUMLIE ATIETD GSH-Px Ji PR 2 ULIE] 6, 45Dt
HAK(GSH) J2& i 45 2018 | 2 e 220 R AN H 24 IR 2H 1 7Y
— A =R, SR I B R N SR R Al L, SR 4 T
Tl 2 Bl T2 TR W JE 2 i 1 T T 17T GSH = Px 2 ALK )™
IZAFAE Y — T o 2 MR Ah i Sk 050 i i i, 2 B
SRR AR IR A D H IR S A SR AT I U B,
RN 2> 7 A th 3k | S A & AR B | A )
A8, T 1117 A 380 LR 4 24T I 455 ) T D) BB 58 e i AV T, Dk
AR R XL AR s AL R 0 DRt i
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Fig.5 Influence of CP ,CP-G on activity of
SOD in serum and liver of mice
T A FRE PR IR & LML TR 22 57 .3 (p <0.05) ,
A NG FRER IR A HHPIETE bR 22 5 35 (p <0.05) 5141 6 [l
FHFAEH SOD Fl GSH-Px 2PN ML ST S AL i K RE
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I CP-G IK  Hp | 70 B 2H 440 10 35 (p < 0.05) 42 vy L
Hriy GSH-Px i 45 CP K L& 5Fl e 4H, CP-G b |
Rl ZH ) B 3 (p < 0.05) $& % iFAE H 9 GSH - Px
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PRINF . & R B2 (EDTA) | L BRIF L R ik
PR ) HESS CRIEPE (LB R FURE CH 8RR R A
BT (BB ER BRI |70 B | A R B L AL IR At
RIRES ) , 732 i) CP i AR S AR GT S A SOR O - B
2 >R > IR T, &0tk CP iy fE Bt Ay
%G BE, AR S 8+ 1, DPPH 5% 4k 5 3k 3|
79.84% . RN A AL SIS R W, R X L AH L CP
L E AL CP- G IR R e I R 2 (p <
0.05 ) $2 /1 1L 7 A1 AT JUE H 59 SOD % 15 CP 1 CP-G
i rb v R H 2 B (p < 0.05) $2 i i 3 Y
GSH-Px %14 ; CP I . (Al B 41 A1 CP-G w57
RPN (p <0.05) $2 @ I E A 9 GSH-Px 7iF Pk
U] CP -G %52 CP i 75 Al DA S A7 35042 s AR
SOD Fll GSH-Px & &, s HLAA Y [l ZETE BRAE DT .
AN SR EEWFTE CP—G &AM 7 ) 4 M S ZE L ) $2 3L
BE SR S A o
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