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2 1. FLELE B LS AHR
Table 1. Correlation coefficients between milk specific gravity and milk composition

Item Fat Protein Trué Lactose Solids- Total solids s;l)\;lé?f(“lc

protein not-fat gravity

Fat - - - - - - -
Protein 0.67° - - - - - -
True protein 0.66* 0.99* - - - - -
Lactose -028°  -0.20° -0.21°¢ - - - -
Solids-not-fat 0.39° 0.78* 0.66" 0.67° - - -
Total solids 0.94° 0.03 0.80° -0.03 0.73* - -
Milk specific gravity 0.36° 0.63% 0.64? 0.21° 0.57% 0.55% -

40¢ 1 P<0.001, P<0.01, P<0.05.
Bulk milk samples was tested by Hsinchu Branch, Livestock Research Institute, Council of Agriculture.
Sample number was 100.

#* 2. HA R FLIEEC AT

Table 2. Equations of estimated milk specific gravity calculated with different milk composition

Formula Equation R?
A SP= (1.2 x Fat%—TS %) /0.25 0.98
B SP= (0.2 x Fat %—SNF %) /0.25 0.98
C SP= (2.95 x Fat %—Protein %) /0.25 0.97

SP : Milk specific gravity.
SNF : Solids-not-fat.
TS : Total solids.

F3. MEA S ZEMLERAK A B~ CiRZILE
Table 3. Realistic milk specific gravity (D) and estimated milk specific gravity (E) calculated with formula A,
B and C from bulk milk samples S

Realistic milk specific Estimated

gravity (D) Formula milk specific gravity (E) D)—(E)
A 1.03167 +0.00013

1.03180 B 1.03167 +0.00013
C 1.03146 +0.00036

Bulk milk samples S was tested by Hsinchu Branch, Livestock Research Institute, Council of Agriculture.
Sample number was 1,760.
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T4 AT CEUILHEBAINA B~ CHEZILE
Table 4. Realistic milk specific gravity (D) and estimated milk specific gravity (E) calculated with formula A,

B and C from bulk milk samples T

Realistic milk specific Formula . EsFimated . (D)—(E)
gravity (D) milk specific gravity (E)

A 1.03150 —0.00050

1.03100 B 1.03150 —0.00050

C 1.03167 —0.00067

Bulk milk sample T was tested by dairy company L.
Sample number was 4,143.

5. MEA U ZEHIEEREAKA B CHEZIE
Table 5. Realistic milk specific gravity (D) and estimated milk specific gravity (E) calculated with formula A,

B and C from bulk milk samples U

Realistic milk specific Formula . EsFimated . (D)—(E)
gravity (D) milk specific gravity (E)
A 1.03176 —0.00056
1.03120 B 1.03176 —0.00056
C 1.03210 —0.00090

Bulk milk sample U was tested by dairy company M.
Sample number was 4,026.

Fo. #EFA V ZENEEANA B CHEZILE
Table 6. Realistic milk specific gravity (D) and estimated milk specific gravity (E) calculated with formula A,

B and C from bulk milk samples V

Realistic milk specific Formula ‘ EsTimated . (D)—(E)
gravity (D) milk specific gravity (E)
1.03080 A 1.03143 —0.00063
1.03080 1.03143 —0.00063
1.03080° C 1.03263° —0.00183

Bulk milk sample V was tested by dairy company N.

Sample number was 3,291.
%5 Means in the same row with different letters were significant different (P<0.05) .
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7. A W HHLE A EEAK A FELECAE AT
Table 7. Monthly average of realistic milk price D and estimated milk price E calculated with formula A from
bulk milk samples W

Milk
Realistic  Realistic  Estimated . . .
milk milk milk Estimated price D

Fat Protein SNF TS . . . milk price E Milk
Year/Month specific price D specific (Dollars/kg) price E

(%) (%) (%) (%) ravi .
avit Dollars/k gravity
& v« &) (Dollars/%)

2004/04  3.64 325 881 1245 1.03150 21.49 1.03234 21.87 0.38/1.77
2004/05  3.58 3.25 880 12.38 1.03170 21.49 1.03234 21.87 0.38/1.77
2004/06  3.50 3.24 8.82 1232 1.03170 21.30 1.03246 21.68 0.38/1.77
2004/07  3.47 321 877 1224 1.03150 21.30 1.03231 21.68 0.38/1.77
2004/08  3.56  3.27 8.74 1230 1.03140 21.49 1.03210 21.87 0.38/1.77
2004/09  3.46 323 882 1227 1.03150 21.30 1.03246 21.68 0.38/1.77
2004/10 329 326 9.04 1233 1.03230 20.95 1.03353 21.23 0.28/1.34
2004/11 335 3.11 880 12.15 1.03180 21.11 1.03253 21.49 0.38/1.80
2004/12 335 322 8.72 12.08 1.03190 21.11 1.03223 21.49 0.38/1.80
2005/01  3.46 336 8.89 1235 1.03220 14.54 1.03278 14.54 0/0
2005/02  3.72 339 887 12.59 1.03200 15.00 1.03250 15.00 0/0
Mean 349 325 8.83 1231 1.03180 20.10 1.03251 20.40 0.30/1.41

SNF : Solids-not-fat.
TS : Total solids.
Bulk milk samples W was from one of dairy farmer’s samples in Taiwan.

F8. MEFL T~ A U KAEZL V HMILEZIEEAKX A ~ B~ C{EELEZAME
Table 8. Realistic milk price D and estimated milk price E calculated with formula A, B and C from bulk milk
samples T, U and V

. Milk
Riililns(tlc Realistic EStm.ll?(ted Ejﬁ(ﬁiﬁiﬂ price D—

Bulk Fat Protein SNF TS specific milk price D Formula sr::léific E Milk
mik (%) (%) (%) (%) © (Dollars/kg) P Price E

gravity gravity  (Dollars/kg)

(Dollars/%)

1.03145 23.87 -0.38/1.62
T 377 321 8.63 12.40 1.0300 23.49 103150 23.87 -0.38/1.62
1.03167 23.87 -0.38/1.62
1.03143 23.87 0/0
1.03143 23.87 0/0

U 3.82 321 8.63 12.44 1.0311 23.87
1.03221 24.25 -0.38/1.62

1.03143 23.87 -0.38/1.62
1.03143 23.87 -0.38/1.62
1.03263 23.87 -0.38/1.62

vV 380 320 876 12.60 1.0308 23.49

OwW>0Ow>»>Qw>

SNF : Solids-not-fat.

TS : Total solids.

Bulk milk sample T (n=4.,143) was tested by dairy company L.

Bulk milk sample U (n=4.206) was tested by dairy company M.
Bulk milk sample V (n=3,291) was tested by dairy company N.
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22 9-1. ZLIENT b LB B E ARSIV S SRR ST
Table 9-1. Corresponding total solids and solids-not-fat, which were calculated according to milk fat and milk
specific gravity

Milk specific 1.0280~1.0289 1.0290~1.0299 1.0300~1.0309

gravity

Milk fat Total solids  Solid-not-fat ~ Total solids ~ Solid-not-fat ~ Total solids  Solid-not-fat
(%) (%) (%) (%) (%) (%) (%)
2.8 10.47 7.67 10.72 7.92 10.97 8.17
2.9 10.59 7.69 10.84 7.94 11.09 8.19
3.0 10.71 7.71 10.96 7.96 11.21 8.21
3.1 10.83 7.73 11.08 7.98 11.33 8.23
3.2 10.95 7.75 11.20 8.00 11.45 8.25
33 11.07 7.77 11.32 8.02 11.57 8.27
34 11.19 7.79 11.44 8.04 11.69 8.29
3.5 11.31 7.81 11.56 8.06 11.81 8.31
3.6 11.43 7.83 11.68 8.08 11.93 8.33
3.7 11.55 7.85 11.80 8.10 12.05 8.35
3.8 11.67 7.87 11.92 8.12 12.17 8.37
3.9 11.79 7.89 12.04 8.14 12.29 8.39
4.0 11.91 7.91 12.16 8.16 12.41 8.41

22 9-2. FLIEN B LB E ARSIV S SRR SR Y)
Table 9-2. Corresponding total solids and solids-not-fat, which were calculated according to milk fat and milk
specific gravity

Milk

specific 1.0310~1.0319 1.0320~1.0329 1.0330~1.0339

gravity

Milk fat Total solids  Solid-not-fat  Total solids  Solid-not-fat ~ Total solids  Solid-not-fat
(%) (%) (%) (%) (%) (%) (%)
2.8 11.22 8.42 11.47 8.67 11.72 8.92
2.9 11.34 8.44 11.59 8.69 11.84 8.94
3.0 11.46 8.46 11.71 8.71 11.96 8.96
3.1 11.58 8.48 11.83 8.73 12.08 8.98
3.2 11.70 8.50 11.95 8.75 12.20 9.00
33 11.82 8.52 12.07 8.77 12.32 9.02
34 11.94 8.54 12.19 8.79 12.44 9.04
3.5 12.06 8.56 12.31 8.81 12.56 9.06
3.6 12.18 8.58 12.43 8.83 12.68 9.08
3.7 12.30 8.60 12.55 8.85 12.80 9.10
3.8 12.42 8.62 12.67 8.87 12.92 9.12
3.9 12.54 8.64 12.79 8.89 13.04 9.14

4.0 12.66 8.66 12.91 8.91 13.16 9.16
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The study on the feasibility of using milk composi-
tion to substitute milk specific gravity to fit into
raw milk payment system (!
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Abstract

The purpose of this study was to assess the feasibility of using milk composition to replace milk specific
gravity in the raw milk payment system. Dairy farmer's bulk milk has been sampled monthly from Wen-chun,
Kuang-chuan and President dairy companies since January 2005. We tested milk specific gravity, fat, protein,
true protein, lactose, solids-not-fat and total solids. The results showed that milk specific gravity had a highly
positive correlation coefficients with fat, protein, true protein, lactose, solids-not-fat and total solids (P < 0.
001~0.05). After calculating by computer, we got 3 formulas to estimate milk specific gravity, including fat
and total solids (formula A ), fat and solids-not-fat (formula B ) as well as fat and protein (formula C),
respectively. The estimated specific gravity was the same for formula A and B. The disparity of realistic
specific gravity and estimated specific gravity was the same for formula A and B. The difference range was from
—0.00063 to +0.00013 for formula A and B, and the difference range was from —0.00183 to +0.00036 for
formula C. The disparity of realistic specific gravity and estimated specific gravity was greater for formula C
than formula A and B. There was no significant difference between estimated milk specific gravity and realistic
specific gravity for formula A and B. However, it was significant for formula C by dairy company N (P <0.
05 ). Milk prices were different from realistic specific gravity and estimated specific gravity were from O to 0.
38 dollars per kg. It means milk prices difference could range from 0O to 1.8 %. Corresponding total solids and
solids-not-fat were calculated with formula A and B according to current raw milk payment system. The

synopsis would provide for a new payment system in the future.

Key words : Milk composition, Raw milk payment system, Milk specific gravity.

(1) Contribution to No. 1331 From Livestock Research Institute, Council of Agriculture, Executive Yuan.
(2) Hsinchu Branch, COA-LRI, Hsinchu, Taiwan, R.O.C.
(3) Corresponding author, E-mail : sjlee @mail.tlri.gov.tw
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