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A FLEFRIE DR T A LA E - TEORFLAY S e B B R L 2 R A B S LA R -
SMEFLFLR T EHEEE » 1991 FEIEEFALZER DR (Internatioal Dairy Federation) 23 [gth - BLLIFLAR
BhEHEEAS 3.0% - DIZLGHAELE LB 3 HEH (G 65.2% » ABRIGRC & EIREEYEHEHEL 13.0 %
AR E LY ~ EASERYIEHEHE (L 8.7% (Bulletin of IDF, 1991) ° SR( % 2002 4F » FELHAL
SRR 19 BIvh > AR DIZLIRIAEHES - mCAZLIR A B VB EHEE A, 52.7% » IBIGRD & 2008 -
Mg EE Y S fEE T YL 47.3% (Bulletin of IDF, 2002) - 34 Federal Milk Marketing 2000 4=
I A B E N ENAAEAEWA AL FLGE - DHIA kA4 EtE 2000 4 5 HBHiGR
WHAHEEHENRIAELE (Tom, 2006) - FEHEBLAEEAENAAEDEWALAGE - /&
T R e s pa i I DAFL A B B AL R B RIREHE (20 2004a) - BV G HEHEE
Ko BB PR ALEHE 3 2 LAZLIE I, B U AL R AR G - P DA A S A e SO s A Y Bk
B > B AAEIEKIERE T - SR T RN LAEaY) - i S FL At o3 - DLRLES T B
e EHE 2 0 N IE AR B RS IR o AR R MR AR B P A A LA B B ~ B B s LB 53
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MEERTTIE
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() BEEASTHRARATL S LSRR [ 1999 7 6 FRE 2006 7 12 H » 5K
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1999 fFEHEAL A HHOEYY 2.8 B/mL - fEZE 2005 &4 1.3 &/mL > 2006 595 1.8 #/mL (1) -
BUR - B PR R BO SRR MERPAE ZKHE -

B 1999 4 6 HEAMR A HEIALEALGHE > [ —FER - M —REEREER 30 &
/mL i - BTSN 5 J0 > — AR 3 K 30 E/mL K - FLAHHEGE S S EORIR R AR
T R HEE 30 E/mL - FEHE 3 R FLAbBRAT T TR EELELR o E A B 10
H/mL I A2 EE HIEE S R0 (FLAnROlOR i R R0R A ALBR I R GHEZEEE - 1999) - ]
HAFEBHEER 10 &/mL K- 4 a[28EEARESE I - BIAE 1999 F/ERBALIL
FHE > EENEA 2.8 B/mL 0 B 2001 LI - AERBCPHIEMER 2.0 B/mL (£ 1) - HERHE
% (1987) iy 1986 -2 HE 1987 4 5 HE R L BRI 10 &/mL H#L 24.8%
g a R 2 #ESL -

1. 19994F 22200657 58 e 7L A R M L BT Bt B B8

Table 1. Average of viable bacteria count and somatic cell count of dairy farmer’s bulk milk from 1999 to

2006
Year Somatic c4e11 count Viable bacteria count
(X 10*/mL) (X 10*/mL)
1999 40.1 2.8
2000 33.6 2.1
2001 30.6 1.8
2002 28.4 1.9
2003 27.5 1.8
2004 24.1 1.5
2005 233 1.3
2006 24.0 1.8

Milk samples were sampled and tested by all members of Taiwan Regional Association of Dairy Processors.
Source: Taiwan Regional Association of Dairy Processors (2007).

2002 FFERERALERE 19 B > AFEEERE 10 E/mLIKAYBRIZ A R - B ~ R~ i
L~ PRHESF ~ ELFIRE ~ 08 - 5B~ ISR~ FEFE ~ SEREIRVERESRE - 4R K H AR 100 B
/mL RFEHY » SIRTARMEY R VU TLASERE - B0 — iR ARHERRFE /MR 50 B/mLAp - HAE 10 #/mLEk
10 E/mLEIRA > EEETRE/ N 2 8/mL > PR REE A/ NASEER 3 B/mL - AL S #/mL
BUA S #/mL > Bi /Nt 8 E/mL - SEE S RAERBETINE - s = SR AR RS
A > ARG EP A FBREINE - SEEEBEAEEA] (Bulletin of IDF, 2002) -« BRI —FHi%5
8 7L A T Bk e B 1 2L SR 2 B 2 A FLA T AR YE AR - R B e -

I1. 1999 42 2006 4% A 7L B A 2

FLAnHE 1999 £ 6 HEE 2006 4 12 H » AERUCFLIR s A ZL At gy - 1999 2
2005 £S5 40.1 @/mL B8Ry 23.3 HE/mL - 2006 4254150 24.0 B/mL (£ 1) » BUREEEEAR
B TRFAR R - MERPATE 7K HE -

ITEPE R T B & A BB ATHT T /3 BT 2004 45 3 HZ 20074 2 A » FH—XEHEE
JEIR Bffe— N Al B AR FL A I B - =5 P90 ks 25.90 B/mL ~ 25.39 #/mL )z 23.27 H/mL
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(£3) - Bl 1986 = 2 [ 1987 - 5 AL BEMNECPY 32.8 B/mL thig (55 > 1987)
BT B eI - (HfEBEAE 22 5 - 2004 £F 3 48 2005 £F 2 [ » 2005 £ 3 FJ& 2006 £ 2 A}
2006 £ 3 HZE 2007 42 2 H > =FEEIIREG AL gL (& 11) - B 1986 4 2 H = 1987
F 5 el B S A L - RE BRI 50 B/mL 2 [ R ER S (555 1987) -

B 1999 4 6 FGHaiiuBem A EALGHE - GHERAMED Ry A~ B~ C~ D PHik - A BBl
JBU N ESER 30 B/mL > AEREFR/IMR 10 #/mL ;B R BEHIIEORR 30 E/mLE/NAEEER
50 #/mL > AEFEFT/L 10 E/mL  C HRBEHIIEORR S0 #/mL E/NAEEER 80 B/mL - AR
B/ 10 #/mL ;D R R BT 808 /mL H/ MR EREER 100 E/mL - AR/ MY 10 &
/mL > ALfA— K E RS BORRY 100 #/mL K > RTINS JC > F—FE - —EHRA 3 X
i 100 &/mL Ff - ZLARREE VB S BORBS R RS - ZRAE(T—(E i 100 #/mL > FE15E 3
KIRF > FLARRRET AT B AL AR (FL AR I A Ok A FLBR IO AT RS - 1999) -

2002 FFBIERAZERE 19 Bl - DS BGEE 40 B/mL fA BRI A B ~ H0EL ~ Bt -
PHHLZSE ~ LEFIRE ~ 7l SefRPYniF R - R BRI IR 75 B/mL RHENC - 65 A] ~ HA K
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AT (F 5~ 10) - BE=4F7U0EN ~ EEE ~ BEPY DRI 1986 422 F 2 1987 4 5 F] (&
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7 2. 19994 2006 AR L FLEBRR A FLAG A FLe F o T e P

Table 2. Total raw milk production and percentage and quantity of grade A and B milk from 1999 to 2006

Ave. of grade  Ave. of grade  Ave.of grade A  Grade A plus grade B Total raw milk

Year A milk B milk plus grade B milk milk production production
(%) (%) (%) (metric tons) (metric tons)
1999 28.4 433 71.8 123,324 171,779
2000 425 46.7 89.2 314,587 352,771
2001 56.5 37.9 94.3 330,076 349,958
2002 67.3 30.4 97.6 356,891 365,845
2003 74.1 23.7 98.4 351,031 356,841
2004 86.1 13.0 99.1 324,246 327,084
2005 84.6 14.6 99.2 304,131 306,718
2006 86.3 12.6 98.9 312,759 316,238

Grade A milk: somatic cell count =30 ( X 10*mL) and viable bacteria count <10 ( X 10*mL).
Grade B milk: somatic cell count >30~ =<50( X 10%mL) and viable bacteria count <10( X 10*mL).
Source: Taiwan Regional Association of Dairy Processors (2007).

7 3. 2004413 H 2200742 A B R AL E 14T
Table 3. Year average of bulk milk components of dairy farmers from March 2004 to February 2007

Item L M N O
Fat (%) 3.61° 3.81° 3.82° 3.93°
Protein (%) 3.16 321 3.23 3.27
True protein (%) - 3.06 3.04 3.04
Lactose (%) - 4.72 4.70 4.77
Solids-not-fat (%) - 8.63 8.63 8.66
Total solids (%) 12.06 12.43° 12.45° 12.58°
Somatic cell count (X 10*/mL) 32.80 25.90 25.39 23.27

&% Data with different superscripts in the same row differ significantly (P <0.05).

L: Milks were sampled from February 1986 to May 1987, sample number was 9,807 (Lee et al., 1987).
M: Milks were sampled from March 2004 to February 2005, sample number was 5,500.

N: Milks were sampled from March 2005 to February 2006, sample number was 4,612.

O: Milks were sampled from March 2006 to February 2007, sample number was 5,175.

Milks were tested by Hsinchu Branch, Livestock Research Institute.

WAL FHIZERE (K 4) > BURABNE -SSR REFELEENETRES - X5
im0 BFEFHERE AR  BOERESFEFEE RN A - KPR NEEER
BF - AEOEE -FRMHERE AR > BUERE TR RATHE SR LM - 2LEE
HER —FESAMFEHENET NS 5B RS FE R R A - 2R
KEZFFEHHEERE AR > BoFEFEERREMEE > X3R5 - BEEPYE —-FE5FH
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FERNHMPBE - £Fm5  BFoELXFEERNEMEBE > BoFUFREFEERNES E
F > AFEE - MERYE - FUSRATHEEGRESES | BT =R RETEH

AR AR AT o BHRECE —F R A E R SR MR - B EE  MER
RFHERRES - RN  SE=FRAR AR - EEE - HEAE - A6 - EIEEP
~ MEPY M SR 2 IR - IRABENRETBRSL - HERFL o B3 L H A -
Fintm o BRI E T L AR - B 1986 4E 2 HE 1987 4F 5 A FHIEMEER (2
» 1987) © 2B Kuczaj (2001) f5H AN EA B RS AFTEE RN ES LS - &l
HEm ~ MR - KB Allore er al. (1997) ZHIFERERBURILIENT ~ HEH'H B g
SRR - R - EEHEESRIE - BlluBES RS - AL REE MRS SR AR
15 ~ A R R R 2 R BRI ST -

& 4y R §

2% 4. 20044F3 F 2200742 F BEEHE AL E T ET Y
Table 4. Seasonal average of bulk milk components of dairy farmers from March 2004 to February 2007

Item Year Spring Summer Autumn Winter
A 3.770 ¢ 3.746° 3.833° 3.865°¢
Fat
) B 3.754 ¢ 3.687° 3.920°¢ 3.947 ¢
0
C 3.853 ¢ 3.793° 3.823°¢ 3.890¢
A 3.126 3.138 3.244 3.270
Protein b b
B 3.203° 3.187°% 3.217 3.257
(%) , .
C 3.230° 3.173° 3.230° 3.250°
A 3.057 ¢ 3.010° 3.020° 3.067°
True protein . b a a
) B 3.023 2.997 3.050 3.067
0
C 3.023° 2.997° 3.050° 3.090°
A 4.683 4.730 4.756 4713
Lactose
B 4.683 4.720 4.697 4.737
(%) i
C 4.673° 4760 "° 4753° 4783 °¢
A 8.507 ° 8.560° 8.699 ¢ 8.7374
Solids-not-fat . . . b
) B 8.630 8.610 8.613 8.710
0
C 8.603 * 8.613 % 8.680° 8.723°¢
A 12.267 % 12.320° 12.537° 12.596°
Total solids . . b .
%) B 12.387 12.273 12.533 12.637
0
C 12.460 12.420° 12.507° 12.620°¢
Somatic cell A 237°¢ 294° 271°¢ 2214
count B 226° 274° 279" 266"
(X 10%mL) C 248 ° 269 ° 257° 241 °

ab.¢d Data with different superscripts in the same row differ significantly (P <0.05).
Spring: March to May. Summer: June to August. Autumn: September to November.
Winter: December to February of next year. Year A: March 2004 to February 2005.
Year B: March 2005 to February 2006. Year C: March 2006 to February 2007.
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7% 5. 200443 F 22200742 H BEFLIEHRIAE 7341

Table 5. Frequency distribution of dairy farmer’s bulk milk fat percentage from March 2004 to February 2007

Fat (%) =32 >3.2-3.4 >3.4-3.6 >3.6-3.8 >3.8-4.0 >4.0-4.2 >4.2
L 7.8 15.2 27.0 259 13.9 10.3*
M 0.3 2.5 12.8 352 34.9 10.8 35
N 1.3 3.9 14.9 324 28.8 10.5 8.0
(6] 0.8 1.5 8.1 31.7 37.7 16.3 3.6

*: Milk fat > 4.0%.
Footnote was the same as Table 3.

2 6. 2004413 F Z520074F-2 H H#EFLEE H B AL AT

Table 6. Frequency distribution of dairy farmer’s bulk milk protein percentage from March 2004 to February

2007
Protein (%) =2.8 >28-3.0 >3.0-3.1 >3.1-32 >32-33 >33-34 >3436 >3.6
L 4.7 14.1 18.2 21.8 19.2 12.1 9.1 0.9
M 0.2 6.0 16.0 24.8 16.3 17.3 9.0 0.4
N 0.2 2.9 9.9 28.4 35.1 18.1 5.4 1.0
(6] 0.1 1.4 10.2 30.5 344 17.7 5.6 0.2

Footnote was the same as Table 3.

2% 7. 2004473 H 2200742 A MFLHE A BRI 10

Table 7. Frequency distribution of dairy farmer’s bulk milk true protein (TP) percentage from March 2004 to

February 2007
TP (%) =28 >28-29 >29-3.0 >3.0-3.1 >3.1-32 >32-33 >33-34 >34
M 29 9.1 224 27.0 21.3 11.3 4.5 1.5
N 3.0 9.0 222 27.6 21.2 11.0 4.5 1.5
o 1.1 7.8 26.9 35.4 21.1 6.1 1.3 0.3

Footnote was the same as Table 3.

2 8. 200443 5 2007472 H #EALALRE R A7

Table 8. Frequency distribution of dairy farmer’s bulk milk lactose percentage from March 2004 to February

2007
Lactose (%) =44 >4.4-45 >45-46 >4.6-47 >47-48 >4849 >49-50 >5.0
M 1.6 2.6 8.8 26.6 38.6 17.9 3.7 0.2
N 1.9 3.7 11.6 28.9 36.6 15.6 1.6 0.0
(6] 1.5 2.9 9.4 223 325 232 7.5 0.6

Footnote was the same as Table 3.
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2 9. 2004473 F 222007472 F BEALIEAG VRS 73 A7

Table 9. Frequency distribution of dairy farmer’s bulk milk solids-not-fat (SNF) percentage from March 2004
to February 2006

SNF (%) =83 >83-84 >84-85 >85-86 >86-87 >87-88 >88-89 >89

M 5.8 6.9 12.8 17.1 20.0 18.5 11.5 7.4
N 3.6 5.1 12.2 19.9 254 20.4 9.4 39
O 2.5 4.5 10.7 17.8 23.7 214 12.4 7.0

Footnote was the same as Table 3.

2% 10. 2004473 H 22200742 H #EFLNEETE VIR AHE 345

Table 10. Frequency distribution of dairy farmer’s bulk milk total solids percentage from March 2004 to

February 2007
Total solids (%) =115 >11.5-12.0 >12.0-12.5 >12.5-13.0 >13.0
L 8.7 29.5 41.7 15.4 4.7
M 1.2 13.8 51.0 30.9 3.1
N 0.8 8.1 49.3 36.0 59
(0] 0.7 39 45.1 452 5.1

Footnote was the same as Table 3.

2 11. 2004413 H 200742 A8 ZL A BUA L /2 Ah

Table 11. Frequency distribution of content of dairy farmer’s bulk milk somatic cell count from March 2004

to February 2007
Somatic cell count
4 =10 >10-20 >20-30 >30-40 >40-50 >50
(X 10%/mL)

L 16.4 44 5% 20.8%%* 18.3
M 34 31.8 37.3 16.6 5.7 52
N 5.9 36.1 32.7 14.2 5.1 5.1
0 3.0 31.4 38.3 18.0 5.9 3.5

* and **: Means of somatic cell count were =10-30 (X 10*mL) and >30-50 (X 10*/mL), respectively.
Footnote was the same as Table 3.
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12, ZLR S TEIAHE

Table 12. Correlations between milk components

Items Fat (%)  Protein (%) True protein (%) Lactose (%)  SNF (%) TS (%)
Fat (%) - - - - - -
Protein (%) 0.67° - - - - -
True protein (%) 0.66*° 0.99* - - - -
Lactose (%) -0.28° -0.20°¢ -021°¢ - - -
SNF (%) 0.39° 0.78 * 0.66* 0.67° - -
TS (%) 0.94° 0.03 0.80° -0.03 0.73° -

4.¢ 1 Means P<0.001 ~ 0.01 and 0.05, respectively.
SNF: solids-not-fat ; TS: total solids.

REE P RERDMEEE R (2007) - 1971 5 2000 Fa# L ~ g~ B > AR H P
sy b ([E 1) B2 2006 & A P28 ERT (| 2) > 23 (678 ) &> &% (121>
2 1) &K - BURGEISEGRIL o FEE - BEIEM LR 20k - 2004 4 3 & 2007 £ 2
Ao B=FRSEEOE BT > SRR > VR 27 C > %KF (MR 25 £277TC
)~ BFF (ER25 C) Rz » XFRE (KR 20 °C)H (E 3) - BREGEPRER DM E R

(2007) - E=FREGEIL - | FEARSECRRHENRE Y ([E4) > BFREFMHE
BRI - PR 76% - AT RALEIEMTR 76%  ATATHTAL - 3T =FRIFTE FLE B AR AL
Il ~ ERE - HEBE - BI5EPY GEEP Y sl Bt E 2 Fae g (R4) -

¥ —e—North of —o— North of
S o Taiwan
e e 20 —— Central of
g2 20 E e Taiwan
g y \:I g 15 tﬂ \:I —a— South of
£ 15 ] Taiwan
a R T B P .
o — zZ@e >z 28 e 20Q
GEZE2%2228§5¢8¢% fE3%33=2=288243
Month Month
B1. 19715 220005 & 4 KABE A F34 - B 2. 20064 & B R AME A T3 -
Figure 1. Monthly average of atmosphric tempetature Figure 2. Monthly average of atmosphric tempetature in
during 1971-2000 in Taiwan . 2006 in Taiwan.

— i DR B HE 3 (temperature humidity index, THI) Z{E2K My &7 4-Fi . B
BISNT L R E R A RN THI B2 35 - MR R RECR R - HFHIAEIE - RO - A
=l THI {EER S » M THI {EEE @ AR AE RS - & 224 B o 2L = K Hg B 555 - A
Ravagnolo et al. (2000) Hf7Ta%st =fHZ15E THI HAZL » 1990 2 1997 FRFERE Georgia T
b - B THI B8 72 A= RANEN - OB R 5 1988 452 1997 4£+-4E /] » Bouraoui et
al. (2002) DL Kibler (1964) Z/AxEH THI {H » &3 THI {H¥k 68 » HFZ THI {H¥k
78 HEFEZAE - AN - EHESEFILESTR - isMe R EE LT BRESE (1996)
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& 1987 7 1990 £ » M =4 6 A% 10 ARtk - HR SRt & - B
P 2 REPE A S 23 i 2 BB (KR =S R R R SRR A - S 2 I B
1623 = 2 °C - MHENREHIFESITE 65~75%) MEE - BRI Ry B 7 0 30 =R 4 130 - 5k
RIRBRRFEE H = IME D) - BRI - PRELAH B A IR THI BP9y 73 B 84 » H5IR © FREIH
ELARGHAEZLIET ~ EE ~ 200 - SRIE BT Y B S T s SR 2 7 522 - Bt B R B TR -
Ravagnolo et al. (2000) Eil Bouraoui ef al. (2002) Fifmiits it EHAREEE T » RITEEREE I E iR
JE R RS o SRR - R R ARAMEE (1996) BRI H KK AL AR
TR BRI A3 - EERE THI ERSCOR » NMESREE L2057 - B R S
1K © SEEEZK - BAIERAE B R /KB & B PO K ~ 3 IR B Tt Ja, ~ SR B 5B i 5

WA SRR - AR AABEan T ST SR EES OB -

~ -~ &
ST A g — N

4 %; - ‘\ —— 2004 z B \:>('\ ——2004
g 3 o~ A\ —=—2005 E ;i TS 2005
o

E 10 § —— 2006 -;:, n \\e —a— 2006
g : 5 ‘

15 . 2 70
Spring Summer  Autumn Winter Spring Surmmer Auturm Winter
Season Season
B 3.2004 4 520064 A F8 A % 6 T o %] 4. 2004422006 -k F a4 /ﬂfiiﬁﬁ?—ﬁj o
Figure 3. Monthly average of atmosphric tempetature during Figure 4. Morthly average of atmosphric relative humidity during
2004 to 2006 in Taiwan. 2004 to 2006 in Taiwan

CLHIEF 2 KRG B AR ST - e RIKHEALEE ~ WL ~ BaR - $HILBRRSE - B RIKE
TH - IRERERIEE - B8 5K (FERAEAL) (DePeters and Ferguson, 1992 ; Everett,
1990) % - FF LW EfabR - RSB AR T A JE— AT K - B BV UCE LA Bim Bk -
TR A H 72 R R ST A AR 2 AR R B B R SRR A 0 HA
JE K - 2000 4F DHI BIREIERARE 41 &€ 5B (FF > 2004b) - H A {EEEGREA-HIEI%E

F1(3.31%) ~ FLEHT (3.31% ) FEZ ANER L HAMEE 2 S A4 BIR R IK - S
M AEOER > @EE - PR - Zefe v RPEaFEmakl - HAEE S Er (3.19%) ~ &
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Abstract

The purpose of this study was to understand the latest variations of viable bacteria count, somatic cell
count (SCC) and its components of raw bulk milk to frame a new pricing system for raw milk in Taiwan.
Dairy companies have been examining viable bacteria counts and SCCs each time while collecting bulk
milk on dairy farms from June 1999 to December 2006. The results were that the average of viable bacteria
counts had dropped from 2.8 (X 10*mL) in 1999 to 1.8 (X 10%/mL) in 2006, and that the SCCs had dropped
from 40.1 (X 10%mL) in 1999 to 24.0 (X 10*mL) in 2006. Average percentage of grade A milk increased
from 28.4% to 86.3% gradually, and grade B milk gradually dropped from 43.3% to 12.6%, and grade A and
grade B milk increased from 71.8% to 98.9% from 1999 to 2006. The Hsinchu Branch, Livestock Research
Institute had been collecting dairy farmer’s bulk milk samples monthly from Wen-chun, Kuang-chuan and
President dairy company and giving tests on the component which included milk fat, protein, true protein,
lactose, solids-not-fat, total solids and SCCs, etc from March 2004 to February 2007. Comparing the come-
out data of each component from March 2004 to February 2007, there wasn’t obvious difference between
each of the milk components. The frequency distribution of each milk component among these three years
was quite similar. There was close correlation between each milk components. Content of lactose was lower
in spring than in other seasons. However, content of fat, protein, true protein, solids-not-fat, and total solids
were lower in summer than in other seasons. SCCs was higher in summer than in other seasons. The results
indicated that the variations of milk components were quite small and sustainable in the past three years. The
hygienic quality index, which included viable bacteria counts and SCCs, were low and reached international
level. Each milk component was closely correlated and season had significant impact on milk components
and SCCs.

Key words: Raw milk, Viable bacteria count, Somatic cell count, Milk component, Season.
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