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Flow Injection Analysis of Milk Samples
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A general review is presented concerning the need for milk analysis and
the application of flow injection analysis (FIA) for the determination of milk
components such as lactose, lipid, short-chain fatty acids, protein and so on
and the microbial and somatic cell counting.
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Fig. 2 Schematic diagram of the flow system for lipid determination. POT, potentio-
stat; REC, recorder; S, three-way switching valve. Redrawn from Higuchi et al. (10).
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Fig. 5 Relationship between the response obtained by the microbial sensor and the
protein content (a) and the fat content (b) in raw milk samples (n=150). The sensor
response was represented as a butyric acid-equivalent concentration using a
calibration curve of butyric acid. (Ukeda et al. unpublised data)
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Fig. 6 Relationship between the somatic cell count (SCC) and the lactose content
() and the sensor response (b). (Ukeda et al. unpublished data)
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Fig. 7 Schematic diagram of the flow system for the individual spectrophotometric
determination of Ca®* and PO,>. R,, o-cresolphthalein complexone for Ca* and
molybdate solution for PO,*; R,, 2-amino-2-methylpropan-1-ol and 4-amino-3-
hydroxynaphthalene-1-sulfonic acid, respectively. Redrawn from Herreno et al. (26).

7 FOMDOES

FERUANCFIAICE AP REESN T B FIARTEILTORTE LT
i, ALY BB P UKY | SO Fau—RtV ENEL, ZOH
T2 Fad—AEBEHAOFIACODWTHEBIZHNITB E/-w,

S7Fau—AREHLOBETRICBWT, MBMEICE Y ERT B
HEOHEETH L, HE, 20T 7 Fa2u—RBEIEIFILOMBUARDORE
FiRt~—A— L LTHERATHBILIFEHEN, Z2OREIORINNS

- 150 —



M AR TEER A THELELZLNTWS, F7F 20— R
LA, B-FF7 7V F—COERAESRJ. ¥9 7 bv—RETNVT
— ANMAKFHREND, 2T, MayerG @ FOEL TV I P—A% T
VI b —=XAFe FulFr—EeAFH 7 VBEEI/IIDZERAT 4 Z—F —
ELTERIEFENICER Uiz, FBHUETIE, FAFICERZHLESE DY
BHREELITD, BNELTHAVWET Y SA4A YERMBEFHVLNT, 1 K4
DA ETLIHMI6TEETHY ., HROBEMINE (12BMEE)
LU THRBRICONEMZEMTAZ EDTETDH - 72235, BRETED
REBERTHERELRVEITH S,

8 Bbhiz

Uk, iﬂ@m%ﬁﬁﬁvk¢ﬂ®Iﬁﬁﬂkﬁm156t%xana
FIAVAT AZEBMALTER, .

4+ 3. Eﬂ@%ﬁﬂu#mkﬁﬁagﬁﬁ%#%véb\%&ﬁmxﬁm
IZHEZ TR LA V., B2 FERELZER LTS, &5, BLOZIF
ANIZBIT 2 MEBREORIC, &’ﬁo)ﬁsﬁ%ﬁﬁﬂifﬁ&ﬂ'@"é VML LIE
LIZEL 220, ZO8WMECIIER-BIREL 12, BO CHVAR
BWHRERENDL, LICRLEW2POALLIBEL2LZ LI, TDED
BERIZNLT. FIARZEBRZ SN FTEO—DOThHbLEILNE, &
iz, TV FAVBRNBEDOARAIVATFAIHARAANDEZ LT, BEWHD
BEOBREZXLHNETARSOHMY, S HICIBYL2EBEEHRA~NOEBORH
RET2. BB IEZ S DELELEVWIYATFAOEBELTETH S, &
B, STTRHRNALAESDACH LTS, FIAPEBRYICHIHESIR, £0F
EXERREERSCERESNEL LTRASR TV I L2 H#HT S,

pa

1) HEHREG. SAE=E BB “BEKEHR” (1990) (F—v1=>) .

2) K. Matsumoto, O. Hamada, H. Ukeda andY Osajima, Agric. Biol. Chem 49,
2131 (1985).

3) T. Yao, R. Akasaka and T. Wasa, Electroanalysis, 1, 413 (1989). :

4) J. Abdul Hamid, G.J. Moody and J.D.R. Thomas, Analyst, 114, 1587 (1989). :

~ 5) R. Puchades, A. Maquieira and L. Torro, Analyst, 118, 855 (1993).

6) R. Pilloton, M. Mascini, I.G. Casella, M.R. Festa and E Bottan Anal. Lett
20,1803 (1987).

— 151 —



7) D. Narinesingh, V.A. Stoute, G. Davis and T.T. Ngo,- Anal. Biochem., 194, 16
(1991). |

8) H. Lundback and B. Olsson, Anal. Lett., 18, 871 (1985).

9) D. Narinesingh, V.A. Stoute, G. Davis, D. Persad and T.T. Ngo, Anal. Chim.
Acta, 258, 141 (1992).

10) S. Higuchi, K. Matsumoto and Y. Osajima, J. Flow Injection Anal., 8, 136
(1991). :

11) P. Walstra and R. Jenness, “Dairy Chemistry and Physics” , p.350 (1984),
(John Wiley & Sons).

12) H. Ukeda, G. Wagner, U. Bilitewski and R.D. Schmid, J. Agric. Food Chem.,
40, 2324 (1992).

13) H. Ukeda, G. Wagner, G. Weis, M. Miller, H. Klostermeyer and R.D. Sr‘hmld Z
Lebensm. Unters. Forsch., 195, 1 (1992).

. 14) H. Ukeda, E. Miyazaki, K. Matsumoto and Y. Osajima, Anal. Chem., 58, 2975

- (1986).

15) H. Ukeda, S. Tanaka, K. Matsumoto and Y. Osajima, Agric. Biol. Chem., 51,
2835 (1987).

16) L. Lemieux, R. Puchades and R.E. Simard, Lebensm. -Wiss. u.-Technol., 24,
189 (1991).

17) W. Heeschen, H. Wernery, G. Suhren and A. Tolle, Milchwissenschaft, 29, 394
(1974).

- 18) J.W. Moran and L.D. Witter, J Food Sci., 41, 165 (19786).

19) WEHWE. FER—. BE—A. BkEHR. HHSEG, F4LsE. 38,
T183 (1989).

20)ikEFR, BHETF. J Flow Injection Anal., 7, 87 (1990).

21) H. Ukeda, Y. Fujita, M. Sawamura and H. Kusunose, Anal. Sci., 10, 683 (1994).

22) W. Heeschen, A. Tolle, J. Flelchmuth and H. Zeidler, Milchwissenschaft, 27,
745 (1972).

23) C.H. Fitz-Gerald, H.C. Deeth and B.J. Kitchen, J. Dairy Res., 48, 253 (1981).

24) F. Atroshi, A. Rizzo, T. Osterman and J. Parantainen, J. Vet. Med., A36, 321
(1989).

25) %M #2Z. R.D.Schmid. Ez:;%z:/ftiAEﬁEﬁiiﬁkAa’gs?s@%ﬁA
BEEEHE. p.52(1992).

26) M.A. Herrero, J. Atienza, A. Maquieira and R. Puchades, Analyst, 117, 1019

- (1992). '
 27) B.A.A. Dremel, G. Trott-Kreigeskorte, B.P.H. Schatffar and R.D. Schmid, GBF

- 152 —



Monogr. Ser., 13, 225 (1989).
28) P. Marstorp, T. Anfalt and L. Andersson, Anal. Chim. Acta, 149, 281 (1983).
29) M. Mayer, M. Genrich, W..Kunnecke and U. Bilitewski, Abstracts Book of 6th
International Conference on Flow Analysis, p. 200 (1994).

— 153 —





