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Development on Bovine Colostrum Powder

ZHAO Cun-chao', ZHAO Ying-ping', TAO Liang’,
GAO Hang’, YANG Yang’, HUANG ai-xiang',*

(1.College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China)
(2.College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China)

Abstract: By the using of bovine colostrum as raw material, the optimum process conditions of
bovine colostrum powder were optimized by quadratic general rotary design,the physicochemical, health
indicators of bovine colostrum were measured and the protein molecular weight were analysised by SDS-
PAGE gel electrophoresis. The results showed that dilution (water add fold 1,2.5% malt dextrin); protein
74.70% (which contains 8 protein, molecular weight in 170 ~ 10 kDa), immunoglobulin (IgG) 31.90%,
35.49%, fat 1.10%, 2.34% of water; the mineral content: calcium 7962 mg / kg, 3024 mg / kg of sodium,
potassium 4451 mg / kg, bovine colostrum powder indicators are in accord with national standards, its
immune globulin IgG content is high, have a higher value for development.

Key words: Bovine colostrum, processing technology, quadratic general rotary, immunoglobulin,
milk protein
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Figure 1 Effect of the addition of water in multiples of colostrum
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Table 5 Different additives and adding amount
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Table 7 Experimental design and results of quadratic
general rotary design

sy | VORI X AR |y
s |
1 1.5 4 74.12
2 1.5 2 73.25
3 0.5 4 76.88
4 0.5 2 77.92
5 0.293 3 74.23
6 1.707 3 78.91
7 1 1.586 76.44
8 1 4.414 76.69
9 1 3 83.23
10 1 3 81.06
11 1 3 85.33
12 1 3 82.96
13 1 3 84.37

WYE 2B AT, %8 13 MRS A

ZERRR

MR S5 AT I 220007, MR8 AT, %
[ P A5 AR 3k 1) B 27K F- (P < 0.05), U BH 7 i 5 51
PRAGOLALE RAF, BRRE I WUSE PE 43 5K s A%
B Z IR INEOCR

2243 AR EHEI

FRAE S P FE— 1414 < X, < 1.414
(i=1.2) JuHHN, BPHHEERES DK (1414,
1. 0), Xt 5°=25 N EHTGET T, FER
B A AT A B B PP o0 B S (ER 83.39, I 2% PR 3R B
s X, =0, X=0, X KAEINAEEC L, 22
AIA I &N 3%

2.2.4.4 WS R etk

XA RN K200 B9 4L & AT AL G
DIYIMH 78.88 il FHH , KA K TIMFHER 7% 51>,
2570 e U AR 3 A DL 9,

x99 MUREF RSP Xi BEMES R

Table 9 Frequency distribution of Xi in the extraction
optimization scheme

WAL R [ R A TR R, WA EIa Ry | BEKSE | X KRB | X, 2P
TR MIHAEA . ¥=83.39000 —3.66625X,’-3.66875X, /%14 kS UKL BN
2242 HEFE ~1.4142 0 0 0 0
IR AE T 2 L3R 8. -1 ! 0.2 1 0.2
_ 0 3 0.6 3 0.6
*x8 HEERAENTE | | 02 | 02
Table 8 Analysis of variance of regression model : :
&R o 1.4142 0 0 0 0
s | TR | | R RE o| . .
X, | 00823 | 1 [0.0823| -0.047 |0.01550.9044 Rl A 0.283 0.283
95% [/
X, | 00042 | 1 00042 00106 |0.0008 0.9783 %ﬁ[zﬂﬁmﬁ 0554 - 0554 0554 - 0.554
X7 1935053 | 1 [93.5053| —-0.8459 |17.6097|0.0041 !
) HfETZ 0.723 ~ 1.277 2.446 ~ 3.554
X7 1936329 | 1 (93.6329| -0.8461 [17.6338| 0.004 ST LA E ENBERETE
AL , % B E AT X )R CE
XX | 0912 | 10912 01548 |0.1718 0691 | " o i% ’ " | N "E
W9 |166.5439| 5 [33.3088| F,=6.27300 oosor| TFOTR T 7888 B AL AL T S ¢ K HY S A R
F4 | 37.1690 | 7 | 5.3099 0.723 ~ 1277, ZZFWIREHG N 2.446 ~ 3.554,
Jefl | 26.8056 | 3 | 8.9352 | F,=3.44876 0.0804 KT WE S BR R AR, AREARAR T R E R - KIS
P2 1103634 | 4 |2.5909 IEECH 1A% . 22 ds N 2.5%.
A (203.7129] 12 23 FmRE
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Table 10 Physical chemical and hygienic indexes

"RR

49 4 X {4 Dairy Sky

950 ° TR EFR. i DAESEARAORCIN AT, BRTE
BOBIERT™, AR R s i i 12 ] o

=11 TYREE
Table 11 Mineral content

T H R A SR
B (LAPIF), % | NY/T 1653—2008 | 0.800 + 0.021
B (LA Znit), mgkg | NY/T 1653—2008 | 60.4 +3.213
B (LA Fe il ), mgkeg | NY/T 1653—2008 | 2.97 +0.120
i (LA MniT), mg/kg| NY/T 1653—2008 | 0.110+0.010

B (L Mg it ), mgkg| NY/T 1653—2008 1326 + 20
#5 (L)L Cail), mgke | NY/T 1653—2008 | 7962 + 103
B (LA Cuil), mgkg| NY/T 1653—2008 | 1.06 +0.200

£ (L Nail ), mg/kg| NY/T 1653—2008 | 3024 + 87
(LK), mgkg | NY/T 1653—2008 | 4451 +206

T H S i
AT, % 74.70 = 40.0
REWi % 1.10 <50
KIF % 2.34 <50
RIRFRE ° T 18.6 <50
HMNHEHFE ML, pe 0.5 <5
L (Pbit), melkg 0.028 < 0.5
HILL (Cuidt), mgke 0.878 <10
TERERIEE A, cfulg 5 < 50
PV E cfu/g 6000 < 30000
KA #E MPN/100g A <90
FE ( ;ﬂfﬁf;gﬁ@%nﬁ ko Rk

Hi 3% 10 W1, A 250 AR 7 1 4 40 Lok B4 AN
TA 48 FRFF A RHB 602-2005 Fr i, Hib & B 5
SEAWIF B EEE IRy, A AR B
75%, st TR AT E SFUR S T
5.0%, ANIE G FURENTREAE FOBE RS R B, T4
WIFLh SR, 205 2.7%, T ARAEE A
FLEURHA RO U O R & T 5 ML I A
T 1.10%, BEHRHAA-RIFLA ™ e s O e
REFBNENG 5 K 2.34%, AR TAT AV bRifE SR
(5% ); ZIRFME R 168 ° T, MKTIHlbrifERE

WIFL R ZLB AE O R E RV, R
B . AR FLh S 23 B, A TR AL,
FET YA, B B N, B Bk L &Y
S, NIRRT EFROCER 5 0BRGN
WHEIS A, 25 NMERNLARES), 4ERp A
il £ R BT 7, 2 I P 2 B A 22— o,
WSO R Rk IR, S 5 a R nU R, AR
2. WAL RE AT, il 2 UL P WA Fi sk 28 2%
A NS5 ZMEERBOEEM . maR 11 AT, K
S E A AR I FL B % i A 7962 + 103mg/ke,
PR HEIA 4451 206 mg/kg, #3024 + 87 mg/kg,
B ik 1326 + 20 mg/kg.

233 fEEKEH S E
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®12 GRRIKEAQE

Table12 Immune globulin content

igE| FE &
Gk | Sl S2 S3 | M + FrdEm 2
H(1gG )/%| 31.90 | 35.49 | 33.67 33.69 + 1.80%

PPERREE FUR A W LA FL o BAT e i ey
HEM Iy, B REAPURE AL S Pk
FRIRIBRE 1, RIRRE . 40 S L v R B 1Y
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Figure 3 Electrophoresis

A FLH B KRBT LA S . R R R
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BEEE ), FLEEACMEIEEN . B - FBREN . a-
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JEAR M T ) — Rk T, ALE 583 MRk,
4y Fi R 66.43 kDa, MHLIKEIZHF 1 AT LAE 2410
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gyl

ZERRR

W R R T AR BT, B RE S S bR
WEAE B X b, Bk SR 2 R AR FL R
SRR EAA, AXT AT KRAAE 58 kDa, 25 kDa,
15 kDa.

3 %FHig

3.1 ASLEAGEIHIEAWIFLG B AE T 208
AR 1o UERR 24— B B — R B — TR I 22 280
K- B RAE - B ERA > BB BT B
I W e e il Ak K i S AR S I A 50 4+
PIFUATRRY 1.0 15, 22 2PWRE i B AR TR I S s e J
FRNFRFRN 2.5% 5 A= 7= 10 AR U BRALITHE b5
KAy 2.34% 5 F A 74.70%, B&IT 1.10% 5 §4) Fi
TR, PSS 7962 me/ke.

3.2 F|H SDS-PAGE HLIK/> & T 4F 415 3
P EZE T, AR ERZYTE 58 kDa, 25 kDa,
15 kDa ; FPEERE SN 33.69% + 1.80% ; iH Xt
AWIFLB I T T2 R FR AL . DA bR A SN A= 4
FLITF LR HER B TR0
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