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Anti-alcoholism Effects of Corn Protein Hydrolysate
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Abstract: The enzymatic hydrolysate of extruded corn gluten produced by sequential hydrolysis with Alcalase and Protamex
was evaluated for its anti-alcoholism effect in mice. The results showed that the hydrolysate contained 87.76% peptides which
molecular weight is less than 1 000 u, and was richer in glutamic acid, leucine and alanine than corn gluten. Gavage administration of
the enzymatic hydrolysate resulted in a 59.43% reduction in blood alcohol concentrations in mice when compared with the model group.
Moreover, this hydrolysate increased alcohol dehydrogenase (ADH) activity in the stomach of mice, and enhanced superoxide dismutase
(SOD) activity and glutataione (GSH) content but reduced malondialdehyde (MDA) content in the liver within a certain time range.
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1.3.1  CGMMIHs b b 3

CGMiL80 Hifi, T HE/KESR16%, MELRIG
FADS32- 1T B XUEFH7 R AHBT R AL, AL T RS
B ENIEE160 'C, JE 711 MPa. Ktk )5 fICGM T
KR OREE, E80 HE, ENERMEH.
132  CGMHEGE

FH 2 A B Alcalase fllProtamex /) 5 B il i B3k EE N
5 g/mLIJCGM, LA 5B fig (500 HE . Alcalase il g &
N3%, JJNIEFER60 C, pH 8.5, BT A] 120 min;
Protamex JNEF & N1%, KNIREEN50 C, pH 7.0, BEEfE
1A 29180 min, 55 —Bh Bt (Alcalase) 2 )5, T
NEpHIE £7.0, I [ BEProtamex, Z%4EEERECGM.
IKARFEE 30 5 2R P pH-staty: !
1.3.3  CPHIM 3T )i &40 Al 2

K e i k0 E CPH I 4 T & 40 A0 -
FREC2 mg#f ¥ T 1 mL 0.02 mol/L g 2k 2% vl ¥
(pH 7.0) , FEW T4 C%4FF10 000 r/min & L
10 min, FFAH0.22 pmBFLIEME L JE . HL100 pLiE
1T Superdex peptide PE 10/300 GL (10 mm X300 mm,
13 um) B EIE, F4750.15 mol/L NaClff10.02 mol/L
MR £h 2 vh . (pH 7.00 ¥efit, @ 40.25 mL/min,
KK R214 nme EER S TREAAAED T EH
% K HE2000 (2 000 ku) . Aprotinine (6 511.51 u) .
@R (1422.69w) AR HIK (612.63uw) |
EERAEHBE (307.32u) o Ak A KR FSR
%] FERE2000 4758 o LR AR EYD 43 ot =0T H
(1gM) NPARR, R RE (K, AR
FrefEdZE, 153 m5 75 8 NlgM,=—3.503 4K,,+4.694 5
(R=0.983) .
1.3.4  CPHMZ IR R &

K &R B 3h 4 B A CPHEE AT % 5 BR 41 1k 4>
B, RASIEFRI BRI (0 RARFEM 1) 2 708,
HHEAXWR.

i_AO
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X ANCPHI S EER S & 5 BAERSENA
EU % AICOMIN S RAER &8 A AR ER O EN A
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1.3.5  CPHf@/E F sh# s

PR 220 gHIICR/N R B FRT dfs, BEAL N
44, FHI0 X, 4 H Rl BE., IREAA . PH
XTIEZHFICPHA, 4 5lF5id AB. M. PHIC,

CPHA $% /N B4 7T i 45 T8 mg/gifl i CPH,  FH X
A HNRAR R S T1.5 me/gFEHMEZY GET 4
), 7 B R RS A R 2H A B R s T AR R R
K, 30 minjm, BRASELL, HAR3 HIH%3.5 mL/kg 7
RENRS2°EW, JTUATHI

4 AR T RS, 150 300 45, 60,
75 minf BCIR BRI, SR SOM €5 VE N E 4 I 2
P ot B L [N O IR B AL R ORAE, H R e
AR ) TR AT P 56 A 23 v Z I AR Calcohol
dehydrogenase, ADH) F§iE /1. HE LY B LT
(superoxide dismutase, SOD) B§i% /1. & JE AR H K
(glutataione, GSH) M _fE (malondialdehyde,
MDA) & & HME o
1.4 K ib

S K I IBM SPSS Statistics 8 /F #E4T 48 114>
M, @RHx+sFIR, FIHDuncantl ZE 15 5 VEAN 1 & ~F
P e B 2R (P<0.05) , N Origin 8.64t12%
WA .
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Fig.1  Degree of hydrolysis (DH) of extruded CGM by

Alcalase and Protamex
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AlcalaselfifEH J5, 4% & H A T Protamex i 1 B 1) £if
mo FTCAKAREEA i, 1X5234.14%.
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1800 a 2.4  CPHIIf#I{EH
1500 ol : =
200 e 2410 /NRIMRH 28 TR 1 Ak
5 i
T 900+ %2 AROBPZEAE
600 Table2 Effect of CPH administration on blood ethanel
300 4 concentrations of mice
0 T T T T T T T T 1 mg/loo mL
0 3 6 9 12 15 18 21 24 27 —
VB BUmL 5 K JE)/min
5 15 30 4 60 75
600 - b B 0 0 0 0 0 0
M 1625422137 15403+16.16° 1350821627 115.6242278 76801122 51.60+25.11°
3 450 4 P 158804938 150.59£22.87 1220541537 135.13 21241 7943£756'  67.14£9.97°
£ 300 C 65.94£2559 85984+29.01° 90.01+22.05 86.65+28.09" 74531565 39.62+1990"
150 4 i AN P RAFRE R ZERBE (P <0.05. FFE.
0 T T T

0 3 6 9 12 15 18 21 24 27
Vel ABYmL
K2 #fE%EA (a) fICPH (b) B ik
Fig.2  Gelfiltration chromatograms of standard proteins (a) and CPH (b)
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Tablel Amino acid composition of CPH

[ FUERR 07 5%

IR gL ES ot Pl %
Thr 3.36 3.36 —0.02
Cys 0.76 0.61 —19.53
Glu 20.58 22.36 8.61
Ser 4.96 5.19 4.56
Tyr 5.29 5.17 —2.16

Ile 4.16 3.71 —10.96
Leu 16.93 16.63 —1.73
Met 2.39 2.28 —4.78
Phe 6.14 5.70 —17.15
Val 4.52 4.22 —6.62
Ala 8.54 8.77 2.71
Gly 2.54 2.51 —0.90
Pro 7.22 7.50 3.88
Lys 1.69 1.57 —6.97
Arg 1.97 2.76 39.90
His 3.08 1.74 —43.32
Asp 5.88 5.92 0.68

SERIE T CPHILT R R & &, 4RNEKL. 5
CGMAItL, CPHIMERFEB A &k A3Mk, Cys. HisHllle
ool Arg LB K,  BAAAE FH G 2 25 R 4 Rl fH) 52
JIfi 5 A His > Arg>Cys >Tle. M5 IEwE LA Frds i,
ol 2 S R L9 ), T TR ek S R T I B AR k. ARSI
B Al 20T 13 I CPHE A =1 LL 91 ) Glu, LeuflAla,
MCys. LysFlHis & &85 AK. WM, (PSR R
i, EERYLURIE— 2 EM, Hh, AlafiLeuff) K&
BENAE AR, IXBINAD A R4, #NAD'fE4h =
W, {2k ZFERUTHEN RIS RS, itk 2
FERACHHHERE" . [, |BAE S AlafliLeufICPHE A
P HE AR N TRRE A 1038 70

PR 2 WA, R AR A N BRI R 2B A
5 miniff Ay KAE, 1CPHALE30 minF)ik i KAE, A
W, CPHZH T — B[] SO B E K TR AL, &
THES minff CPHAH /N BRI B 7 5 5 0 R A 2 24
AHECFRA59.43%; 15~45 minZ [, CPHZH /NI EE 5
2 N R) AR A AN BE IR, T R AR R 2 )N BRI I A
BfIRGRGE R %, 60 minff, —#HSEBT 8, A
B3, XELERRY], CPHAEWSHEIR 2 B3k N\ I ik )3
R, (AR BN ML 2B R, X T RE 5 CPHEY I
B Wkt I IR 9%
242 /R ADHIE P

*3 /DB ADHEEN

Table3 Effect of CPH administration on ADH activities in mouse liver
U/mg pro

5 I [i)/min

15 30 45 60 75

B 540+ 1.66° 5.40+1.66" 540£1.66° 540+1.66° 540+1.66° 5.40+1.66"
M 570£0.88" 4.76+0.99" 540+0.69" 5.00+1.15" 4.48+0.67" 5.14£0.61"
P 570+0.88" 6.74+1.07 536L1.10" 5.66+024° 6.13+1.60° 4.50£0.99"
C 5.65E1.10° 5.68+1.06" 591+1.10° 5.11£1.22" 6.00£0.88" 5.06+0.99"

ADH 2 —F &ML, EEAAE T AWM+,
‘B LANAD i, (A BRI 2 18] () r o s N, e
Yok Py 3 B B B A oS Y /N BT IE Hh ADH
TR E A R LR 3. BR 15 minPHEXT R4, &)
F4 AN SR AN B IF P ADHIE AR A B3, 3
JFF Ik ADHE 1 AN 52 180k X CPH S & 520 o
243  /NEEHADHIENE

BB & ADH, Bt ADHIIFAE, £ 8
P LA E M ADHRBESARUHE RS, S5 ks, /s
BUE T ADHIE R E 45 R W K4, 5IR A4 L,
F%75 min%l, CPHAL/NER B W ADHIEME W& s, KW
CPHREW AT B h ADHIG MG 8, %45 K5 MR+ ORES
I E S BA— 5, RUCPHW AEJE T B M ke i 771
R A, E R E T ADHIE M, A B
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Table4 Effect of CPH administration on ADH activities in mouse stomach
U/mg pro
3 Ihf [l /min
5 15 30 4 60 75

B 1542094 1542094 1541094 1541094 1541094  1.54£094

M LIST0.66° 1474056 1442012 14950.69° 1672106  2.05+0.54'

P 1442083 1812079  174£126 549161 ST7E81T  232£067

C 1374052 280£028' 2004085 506%146" 2382092 1.730.50°

244 /NEAEHSODYE P

®5 /MEATHESSODERY 7y

Table 5 Effect of CPH administration on SOD activities in mouse liver
U/mg pro
i 1&)/min
ik
5 15 30 45 60 75

B I5773£15.63" 1577341563 1577341563 15773 £15.63° 157.73£15.63" 157.73%15.63"
M 12803£1191° 110.07£1535 10146+29.32" 121.77£18.07° 157374+25.18" 155.72+1837
P ISLE2E27.62° 17039£3696' 1544642545 165.42420.12" 167.88435.04° 174.59+49.54°
C 151482761 159781278 14891 £1176" 141.07424.72% 14534 £11.29° 137.05£24.24'

BRI R &= KR E mE, Wo,. < OH.
H,0,. CH,O 5%, XLt i m H B RN, A&l
FRERG SRR R AR B NS S R
SOD & A\ 15 B (135 5k B e, /N U - SODYE 14
ZERIKS, HEALMLL, PRI SODIE M & 3% %
K, K R P AS AR o 2R e 18] 7= H,0,,  HL0,RE 6
BEIRSODIE M O 4 B AL 3%, BlEEEZ 8, T3
TN, 5~60 minpy, AW FIEREBRLAL, FR60.
75 min4b, CPHZHFNBH % HE 20 35 T 52 28 42 =y FF i SOD
PR, M POEE bR B 2, e RS, RN
Ja A RAER .

SEZIG ) € CPHAT /1N BRFFIE Hh o S Ak AU R e
k-SE R R RIS CREREE , 458 E/RCPH
Ko} I 7R o R 340 T S 3 R
245 /NRAHIETMDAR &
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Table 6  Effect of CPH administration on MDA concentrations in mouse liver
nmol/mg pro
i} ]/min
ik
5 15 30 45 60 75

B 037£008"  037+008 0372008  037+008% 037+008°  0.37£0.08"
M 045H007 0455008 051H0.17°  044£007  044+010°  03620.06°
p 0431007 0482008 045009 0412007 0342006  0.39+0.13°
C 0303005 0391006" 0312005 0314007 0274002  029%0.10°

MDA J& 48 F H 5 0 A= W0 JEAS V0L R s 1 A A i ot
IS L A, e AR AT R A A

AHBENESE; MDASIIEEAM. ZRE4EmK
FFIRLERERS, BRI, Mo h ke
i AL A ) S R Y SRR S Y, NP MDA &
GEREKG. S AMMLEL, WA MDA BH Bt
¥, 30 minf, MDA EEEI . STREEIHM
Eb, CPHW] &2 FEACATIE P MDA & &, FRICPHAT LA
BREARP 5 7= A2 OMAD X AL [ e 5, 12485 S R) 2 3% 1
CPH AT B AFAE 58 H R & &

246  /PNRFNEHGSHE =

®7T /DRFEPGSHER

Table7 Effect of CPH administration on GSH concentrations in
mouse liver
nmol/mg pro
a5 fif i fmin
15 30 45 60 75
B 695067 6951067 695067  695£067 6951067  6.95+0.6T
M 4681081 507088 5791124° 7234092 4204054 601108
P S082068°  SI0EL02 4351047 4861057 567153 561145
C 649130°  5.59+028"  STIEL04 4391083 S20+157  662£081°

GSHM 4 M & — MER IS, S iia,
X—HER G AR N E I B R VR
JF R GSH S & 5E 45 S WK 7. 765 minff, CPHALHKE
FHERAGSHE EREm, RS dB U AEE, M
PEXT IR RE L R AR AR B 2 52 (AL,
TS 70 A BT A P GSHIS B 415~ 30 minZ 1] 2 3 FAIE,
KRBV, @A KEAmE, HHEREA
GSH, & E T, XTI ETA, CPHAGSH
FEAES~30 minZ [A A BEFHRE, KFHCPHX LB FEK
MIGSHE A FEm e, M RS 7= AR 1) i 2,
B AR o LA 1) fe 5

3 4

TEARSLI IR TN, WIRR /KM N34.14%,
B AR K BRI K ECPH, CPHAEWS A &0 4
R R R, BA RIFMMENEIER: {Emn
MU 7 TH ,  S256 %145 (0 CPHJE T B [ TR YAC 40 1) 7 284 fifd v
B, 0B B R RAER 9D I R 2R R
BIRAE, WO AR R, R B PR B
TEH.
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