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Studies on Electrophoretic Characteristics of Proteins
in Cheju Native Mare's Milk

Chang-Wan Ko, Hyun-Jong Lee and Hi-Seok Park

Summary

This study was carried cut to determined the physico-chemical properties of milk protein of Cheju

native mare milk using polyacrylamide gel and sodium dodecy! sulfate -polyacrylamide gel electroporesis and

to obtain fundamental information for the preservation of Cheju native horse,
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The results obtained are summarized as follows;

Whey protein of Cheju native mare’s milk were separated on polyacrylamide gel electrophoresis into

immunoglobulin, serum albumin, a—lactalbumin, f—lactoglobulin, wheyl protein,
The whey; protein showed four variable bands which were considered to be different types (A, B,
C and D).
Seven whey; phenotypes (AA, BB, AB, AC, BD, BC and CD) were observed, The distribution of
AA, AB and BB was 13.49%, 40% and 13.4%, respectively, and that of the. other individual

phenotypes was less than 109%.

Casein of Cheju native mare’s milk was separated into three major components dag—, ,3— and K-casein

on polyacrylamide gel electrophoresis,

ag—casein zone was found in a short distance with 4-7 zones,
The ratio of ag—casein to f—casein was 1:1,3 and similar to that reported on thorughbred mare
milk (1:1.6) but higher than that B -casein found in Holstein cow’s mikk(1:0.6),

K—casein was found the form of a polymer held together by intermolecular disulfide bond.

Whey protein of Cheju native mare’s milk were separated on sodium dodecyl sulfate—polyacrylamide

gel electrophoresis into 7 bands. The molecular weights of correspond to approximately 66,500,

66,000, 65,000, 59,500, 19,500, 16,500, 12,000 daitons, respectively,
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Fig.1, Polyacrylamide gel electrophoretic patterns comparison among Cheju
native mare, Holstein cow and Thoroughbred mare whey. Lanes:1;
Cheju native mare, 2; Holstein cow, 3; Thoroughbred mare,
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@el| band Z A,B,C,D7 FHEIHE Hus
A R £R9 QAT & KRR AdAE
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Fig.2. Polyacrylamide gel electrophoretic patterns of whey proteins from
individuals Cheju native mare. Ig; Immunoglobulin, SA; serum
albumlin, a-La; a-Lactalbumin, B-Lg; B-Lactoglobulin, Wh,;whey,

protein.
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Fig.3. Schematic diagrams of whey, protein types in Cheju native mare

Table 1, Phenotypic distribution of whey, protein polymorphism in Cheju native mares,

Wheyl phenotypes

breed No, of animals -
AA BB CC DD AB AC AD BC BD CD

Cheju 15 2 2 - - 6 1 - 1 2 1

native mare

Table 2, Observed distribution of the utilized subjects and presence of one or two bands in the
whey protein

breed No. of animals 1 band ( homo) 2 bands (hetero)
Anglo—Arab 34 20 14
Totter 10 10 -
Cheju native mare 15 4 11

Table 3, Percent of whey protein bands caiculated on densitometric reading

Whey bands

breed -

Wh, pl.g a—La SA Ig

Cheju native mare 4 42 12 32 10
Thoroughbred mare 5 37 13 33 12
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Fig.5. Comparison of mobility of Cheju native mare, Holstein cow and
Thoroughbred mare casein. Lanes: 1; Cheju native mare, 2, Holstein

cow, 3; Thoroughbred mare.
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Fig.6. Polyacrylamide gel electrophoretic patterns of Cheju native mare
K-casein with and without addition of 2-mercaptoethanol, Lanes:1;
casein with 2-mercaptoethanol, 2; casein without 2-mercaptoethanol.

B —casein

Fig.7. Polyacrylamide gel electrophoretic patterns of casein from individual

Cheju native mare.

£ 3 AR okn sHglch (Beeby, 1964).
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43 AABEEAES lg 160,000 daltons, SA 66,000
daltons, S—Lg 18,400 daltons, a—La 14,300 daltons
qld] (Basch et al, 1985) A HES] &2 Jd2 M
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Fig.8. Mobility of whey protein from Cheju native mare during SDS - polyac-
rylamide gel electrophoresis, Denaturing polyacrylamide gel! electropho-
resis (10% acrylamide, 1 9% SDS) with several reference of known
molecular weights was carried out to determine the molecular size of
each whey protein as described in methods. Lanes: 1; Holstein cow,

2, 3, 4; Cheju native mare S;reference protein, bovine serum albu -
min (66,000), egg albumin(45,000), pepsin(34,700), trypsinogen(24,000),
B-lactoglobulin(18,400), lysozyme(14,300).
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Fig.9. Plot of migration rates of whey protein against molecular weights for
proteins. Molecular weights of subunits were determined from plots
of relative migration rates (%) of reference proteins to bromophenol
blue dye maker on denaturing gel vs. Log molecular weights for each
reference as described in methods. The migration rate for bromophe-
nol blue was set as 100%. BSA; bovine serum albumin, EA; egg alb-
umin, PEP; pepsin, 8-Lg; B~ lactoglobulin, TRY; trypsinogen, LYS;
lysozyme,
_o] —
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1. MHERE AFEEABS immunoglobulin, serum
albumin, @—Lactalbumin, S—Lactoglobulin, whey, pro-
tein © 2 g slo] A3 whey, proteino} & A,B,C,
D 47t#] ¥efe] band 7} HFESIY ol 5o RBRS
AA ,AB, BB, AC,BC, BD, CDRiog 9% 7T}

2, WHAEKE casein® ag — , f—, K—casein ©
2 Wslo] A2 as — casein o fcasein o GRH
< EXE7F 111322 HRE 1:1.6 3 FAkskA
o 439 1:0.60 vla] p—casein Sol Edoh
1228] 3 ag —casein2 4~7702] band 2 A=,
k—caseinol] oA = A9 o] ol33lE BE
£ #Rstz Ak

3. SDS—PAGE & MM#EXRE AFHEAES 7%
S B 7S BEE band 2 el 66,000
daltons Yol -4782] band 2 14,300 ~ 18,400
daltons 9o 3709 band 2 HME A} & KA
B band 8] HFBL ol g 66,500, 66,000, 65,000,
59,500, 19,500, 16,000 =] 3 12,000 daltons o|g]
o},
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