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Stability of Immunoglobulin G(IgG) by Heat Treatment
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Abstract

This study was carried out to obtain fundamental data when developing new colostrum component fortified milk products.
Residual immunoglobulin G (IgG) activities of both IgG fortified milk products under different pasteurization conditions and
colostrum fortified milk powder products under different dissolving temperatures were measured. In the study, residual IgG
activities of raw milk and IgG (50 mg and 250 mg) fortified milk products were sharply reduced upon increasing the
temperature of heat treatment. After the low temperature long time (LTLT) treatment, residual IgG activities of raw milk,
IgG 50 mg and 250 mg fortified milk products decreased to 79%, 30% and 21.6%, as compared to those before heat
treatment, respectively. However, almost no residual IgG activities were detected when IgG fortified milk was heated at 95T
for 15 sec. There was no significant change in the residual IgG activities of IgG fortified milk powder products upon

different dissolving temperatures (30°C, 40T, 50T and 60T).
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Table 1. Physical characteristics and compositions of colostrum
and whole milk®

Colostnam (No. of postpartum mitking)

fem I 2 3 4 5 ¢ Mk
Specific gravity 105 1040 1035 1033 1038 1032
H 632 632 63 6% 633 650
Total solids(%) B9 179 141 139 13§ 129
Fat(%) 67 54 39 44 4% 40
Solids-not-fat(%) 67 122 98 94 95 88
Total protein(%) 140 84 51 42 4P 31
Cascin(%) 48 43 38 32 29 29 25
Alburin(%) 09 11 09 07 04 04 0S5
Immumoglobulins(%) 60 42 24 - - - 009
TeGig/100 mL) 32 25 15 - - - 006
NPN(% of total N) 80 70 83 41 39 40 49
Lactose{%) 2739 44 46 4T 50
Ash(%) L1 095 087 082 08 074
Ca(%) 026 015 0IS 0I5 015 018 0B
Mg(%) 004 001 001 001 001 00 001
K(%) 014 013 014 015 014 017 015
Na(%) 007 005 005 005 005 007 004
Ci(%) 012 010 010 010 010 010 007
Zn(mg/100 mL) 12 062 - 04 - 0%
Mn{mg/100 mL) 02 - 001 - 001 - 00M
Fe(mg/100 mL) 020f - - 00
Cufmg/100 mL) 006 - -
Co(g/100 mL) 05° - -0l

* Analyses are primarily those of Holstein colostrum and milk.
® Composite of fifth and sixth postpartum mitkings.

¢ Composite of first through fourth postpartum milkings.

* trace

Source : Foley and Otterby (1978)
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A9} Trizma® pre-set crystals(pH 9.0), phosphate buffered
saline with Tween 20(PBST, pH 7.4), phosphate-citrate buffer
tabletsPCB, pH 50), 33’55 -tetramethyl  benzidine
dihydrochloride(TMB), anti-bovine IgG(in rabbit), standard

bovine IgG, anti-bovine IgG peroxidase conjugate(in rabbit)-S
Sigma Chemical Co.(St. Louis, US.A)ZRE F43tgch

NuncAKRaskilde, Denmark)2] Microtiter plate from Maxisorp™
(#446612)} THERMOmax™ Molecular DevicesAKSunnyvale,
CA, US.A)9] Microplate reader® A}2-3}%ch.
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Sandwich ELISA

HEF bovine IgG F=o U TFJHE T3 7 AR
9 IgG ¥ & golrr}l 935+ Sandwich ELISAE 21A)3}
Ao} &, microplate wellol] 13} 8H3(anti-bovine 1gG)E 2 pg
/mL %57} A coating buffer(0.0SM TRIS-HCIH )2 3]
atad 100 pLA 33t 4ToA a2 Wxste IAE
coating3}$4T}. PBST washing buffer2 A A)H3 &
standard bovine IgGel ¥&TE 1, 03, 0.1, 0.03, 0.01, 0.003,
0001 pgmLE 3A38 oL 100 xL¥ Y1, & A8 X
= H)] T F PBST btuffer2 3|48t 100 yLH
I Al foil2 Y& F A20A 1A T whgA|ZIh o]
S washing bufferZ AW AF ¥ 23 A ZALEAHA
(anti-bovine IgG peroxidase conjugate)E 1/400,0005 3}4135}o]
100 LA Y3 Al foll2 G2 F 4204 12]3F WA]AZ0
T2, 7 welle] TMB 714 4(PCB W)L 100 p#LA ¥
o] 308 B¢ EARHS wAlg A|Zich 2 M HyS0s £9 50
pLAE 7} welle] Wol aut-g-& HAA|7)3 450 nmoj A
ELISA plate reader(Molecular DevicesAl, US.A)E o] &3l
F3=E AU

7} A|8% Table 29} o] PBSTHHE 3A3kd 371
HHrea 33 w2 A¥sgon Ig6 FELE standard
bovine IgGell ]38 AH EFF Ao} o8] FaH5irh(14-18)
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IgG FEE(%) = ATF 1gG FE=X100/4FH 713t

IgG 5%

Table 2. Dilution factors of each sample used this experiment

Dilution factor
1:1000
1:10000
1:100000

Sample

Raw milk

1:100
1:1000
1:10000

Market milk 200 mL

1:100000
1:1000000
1:10000000

Colostrum powder

1:100
1:1000
1:10000

IgG 50 mg and 250 mg
fortified milk

1:100000
1:1000000
1:10000000

A product

1:100000
1:1000000
1:10000000

B product

C product
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Fig. 1. Standard curve for bovine IgG as determined by
Sandwich ELISA.

Sandwich ELISA was performed as follows; 100 L of anti-bovine
IgG(2 pg/mL) in coating buffer was dispensed into the wells of the
microplate and bovine IgG was added up to 1 pug/mL as a standard.
Then 100 L of the diluted antibodies-HRP conjugate was added into
the wells and the coloring reaction was carried out.

2ol FFF4 A AAALANA AKe A7
IgG &bzt ME9-f 3304 A A4 200 mLe] IgG
e 243 29, dFddMe 024 mgmlyt HEHAUAL
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%&3}04 AR Al 200 mLE IgG BEE 042%2
ol 84S A 3¢ ¢ 4 Utk 28 4R
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mg/mL7} AEHY 125% €82 FAHU
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9, B 4 AL 4759 G L o] F(20)9]
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Table 3. Residual activity of IgG fortified milk heated at

different pasteurization conditions (unit : %)
Pasteurization conditions
Sample LILT HIST UHT
(650 se0) (TS s59) D2 (130072 o)
Raw milk 790 550 072 0.67
IgG 50 mg fortified 300 240 0.15 0.08
12G 250 mg fortified 216 167 007 005

IgG concentration of raw milk before heat treatment is 0.24 mg/mL

A Fo 4 FELL AP 2x)t 2858 343
AaEP oY, &9 B4 A& S0 G AVTRY B
o} 250 mg HF7}FE 50 mg A7) W 4 BELo)
oS gttt

LTLT AaAeA 1gG 84 &L 94, 50 mg, 250
mg A7VE7F 22 9%, 30%, 21.6% ek 2 95°C/15%
AgAEA 1gG BA BELL 74 072%, 0.15%, 007%2
3 oo dxeele IgG E40] A HuEe ¢ 5+
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Chen3} Chang(19)2 $ollA chromatography®] 0.2 &2}
o FAURT G £, 27F9 g6 1831 F359
IgGE dAez AAAF B3 A (protectants)ol] gt AFH
7E @ n e, o AHN IgGE pH 4 o]} £ pH
10 ool Al Btk sFFom, 95T o)ide] el
Ae diFee 840 aEdn 9t IgGe pH7L 4
Al FAAFE BQAANAL Ao e, ol dy
o] FHASE ¥A7)7] gEoz 99 pH 129 73
H3e A3 o 1gG ¥4 Fa3 Yde] "Hrh23).

Chen?} Chang(19)& ¥e]& %39 G/t 279 #3%
9 gGRY H& e 2EAXFE 84 57| Al
At sk & 95C/15% AN Eeld BUE G
© WEE s 9o, 3% 2859 G 84
AELL 42 2%, 9%E E}Th

T gAY 34 AT G| B RES A B
AT wAg ), s%e % Al AWl dned
fructose, maltose, sucrose, lactose, glucose, galactose 0.2 H
ZEH7) YAk o) E 04% glutamic acid, 2% glycine,
glycerol, sorbitol $% B3 37} Qe AoE FAHYch
T W7 108 B Eske WU A gRe 254
A% 3712 G T2E IFAAA SAIA WAL oA
Foh(18,24). &, Tiido] dig B TEFY HsAde
hydroxy groups®] <=9} hydroxy groups®] £xhY T2 719
ZHTH(25).

MR

ZRMES B2 1gG M XEE

Algo SiER Qe 2HTd EUAE 371Ae Bl
o Wig IgG AL LolR A} 30T, 40T, 50C, 60CE
S E 2esty 1gGY A4S ZFHT. ol IgGY
S 2xo] A AL BI)Fo) dP AELE HAS
Aok

Table 40 VJEPA ule} o] IgGel B4 AELL 3L
o #Aglel 2 AolE YEhA &tk 30T~60Te] &
T2 AFS Y 9 k2] AF BT &ds] faENeH
IgG 84 AELL AAE 45%~51%, BAZ 47%~56%, CA|
F 26%~34% At 3712 AFF CAHFS B s &
30%9] A FAEES Ho A BAZED 22 FAEFAHS
Yeldck o33 Axe AT HERVISAE wiFA
A7VEE EAEAT FEAZFTIY LAl 1gGe] 84
o] Astd AoZ AzHT)

s

O

e

Table 4. Residual activity against marked on packaging
label of IgG fortified colostrum products dissolved at

different temperatures (unit : %)
Dissolution temperatures
Sample 5 20T 50T 60T
A product 45 51 51 45
B product 56 47 48 53
C product 34 26 32 30
2 o
ZRAEE ol FAFY MEA NZARE G837
Al 1gG A3H-f-o) kol 0 g 84 A&:e3
2438 EUAEY &30 WE g6 F4 JEFLE



240

FFHFAZFEEIA A108 A23 (2003)
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