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32 B BB BAE -

R SO MRFALEER LROMEFFRE L TZERTT 20
1 5R4L IR D

o 2 el o
% 3 5L &
4% B B '

A BB HBEBUESL—ERICHY 400 c.o. oK IN~BRERERIE L FHET L 2 VT A D T
& RITTHAUSEN Rkic AT 283 ¢ LK E Ii~T 500 c.c. > 7z LI U IBK D> — 5 8 ¥ FEE
ﬂﬂ@ TG Y YRR & e Lk 2 HEER(E$ % BERTRAND K#kiC X O TilllsE L BERTRAND
RECIIVABELHH L.

B. JKEiET RS0 KBE TN 2D BEckmann EHE L U444 O0ce &
Fdeo MiLTZOBRIEKE 4.10 Ytz ik TR L. .

C. mep Besk=g] 50c.c. ¥R 0 SoxHLET-HENKEL [RiElc kO THIE L.

D. [ 4695 Rx Madic Bk Loskig RItB L TRSOKES & B\ etk 100°C.
T SwyMiER FRLTThE RO,

I A OB R K

BIFEo HHBIC KD THBR 1587 1 74ERMIc NG 2 8343l T2 ,;tﬁ*mag: ERTDL
B 1 EOM Th oo MBFEL LTIEH &8 (GErBER #) RUFLMGHC & 5 Hlix fhid
T2 0 fiA3EICRT SOXHLET-HENKEL OEEREE 7° iIcH T2 b o ic 8 L KB F 4. 1000
& BURR (4) 3R Lc FEEEIBHELOBRE 7° Dl ko & 2EZERE 1° o 0.8 el X
DL ZALIC R LEREE 7° UF A2 & 2@ 1° wo# 08 ZEiicin~7enTh 5.

Z 1 %
% 1 5% 5L
KB BT
#ER4 ‘ —_——
B B HpHh oL F R E S-HOBET JLRgOE B B
oo WEE THTLLO
[SHREL T
B om (EMI2E) % % (S—H)H Al A 107 15°C. %
1 3. I 11.06 413 6.9 51.3 51.4 286 3.20

2 10. [T 1111 4.36 6.9 50.9 51.0 29.6 3.17
3 16. 1. 11.56 3.95 7.0 52.8 52.8 29.6 3.49
I

4 26. 11.52 4.11 6.8 55.4 55.6 294 3.43
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B o# O E SR F-H
36 2. X 10.98 4.25 6.3 53.4 54.0 277 3.28
37 6. K. 10.97 3.95 6.4 54.0 54.5 27.7 3.10
38- 9. K 10.94 4.03 6.4 55.5 56.0 28.6 317
39 14 K. 11.13 4.06 6.3 56.0 56.6 284 3.30
40 16. XK. 11.40 4.03 6.4 60.9 61.4 282 3.42
41 20. K. 11.32 3.96 6.3 58.0 58.6 282 3.40
42 24. K. 11.26 3.95 6.6 52.3 52.6 284 3.30
43 27. K 11.18 391 6.8 55.5 55.7 28.2 3.31
44 1. X. 1141 4.02 6.7 54.5 54.7 28.6 3.44
45 12. X. 11.58 4.18 _ 6.7 56.5 56.7 29.6 3.63
46 15. X. 11.49 414 6.4 56.0 56.5 29.4 3.50
47 19. X. 11.75 4.01 6.6 53.8 54.1 29.6 3.61
48 22. X. 11.76 4.09 7.0 52.3 52.3 28.8 3.79
49 5 Y. 11.90 4.24 6.8 52.3 52.5 29.2 4.03
50 9. X. 11.63 4.35 6.6 51.5 51.8 28.6 3.90
51 13. Y. 11.43 4.02 6.6 51.5 51.8 27.8 3.86
52 17. ¥ 11.69 3.88 6.7 51.5 51.7 276 4.10
53 19. X 11.16 4.00 6.8 53.4 53.6 27.2 3.60
54 22. |- 1112 3.85 6.8 52.5 52.7 26.5 3.66
55 26. M. 11.27 3.75 6.7 53.5 53.7 279 3.74
56 1. Xi 11.36 3.79 6.6 52.7 53.0 28.2 3.54
57 3. X 11.36 3.86 6.6 52.0 52.3 27.8 3.62
58 6. X 1.132 4.01 6.8 53.2 53.4 28.6 3.50
59 9. Y. 11.45 4.01 7.2 51.8 51.6 29.2 3.59
60 13. XL 11.31 3.93 7.1 54.3 54.2 28.7 3.36
61 16. X 11.36 3.82 7.0 55.5 55.5 29.0 3.51
62 21. X 11.12 3.85 7.0 58.5 58.5 28.8 3.19
63 24. X 11.31 3.94 7.0 58.3 58.3 29.2 331
CIgF134)
64 10. I 11.68 4.01 6.8 59.5 59.7 284 3.79
65 18, I 11.26 391 7.3 52.1 51.9 30.6 3.40
66 17. . 10.69 3.80 71 519 51.8 28.5 3.00
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67 24. . 111.09 3.46 7.6 55.7 55.2 29.5 3.06
68 27. I 10.96 ‘ 3.94 7.3 54.6 54.4 29.3 3.00
69 28. [ 11.33 4.02 75 55.2 54.8 29.3 3.30
70 4. I 10.70 4.04 71 52.1 52.0 29.7 2.87
71 7. L 10.43 4.02 7.4 54.7 54.4 29.5 2.62
72 9. I 10.57 3.87 6.8 53.1 53.3 28.4 2.84
73 16. . 10.80 3.99 7.3 50.4 50.2 29.0 2.90
74 2. [. 11.07 4.11 7.5 56.2 55.8 29.5 3.04
75 25 I 11.01 4.11 7.6 58.7 58.2 29.7 2.93
# 2 % 4
: X B B T
#RE —
H A BE®m %LOE B E S-HoERE” JMitok K B
{2 ' WEE HBI»LD
F OB (BERHL2E) % % (S.—H.) A10° liﬁ%}a;f:'ﬁﬁ 15°C. %
1 1. I 11.51 4.19 6.7 53.2 53.4 30.6 3.49
2 4. I 11.07 4.33 6.3 50.2 50.8 29.8 3.08
3 11. ]]I 11.40 4.39 6.4 52.1 52.6 29.4 3.30
4 17. [T 11.46 3.81 6.6 52.1 52.4 29.2 3.64
5 30. I 11.40 4.11 6.9 55.6 55.7 29.6 3.46
6 7. 1IV. 11.14 4.14 6.5 52.7 53.1 28.4 3.19
7 14. V. 11.19 4.22 6.6 54.0 543 29.4 3.55
8 21. 1IV. 10.99 4.13 6.2 52.1 52.7 29.4 3.07
9 28. IV. 10.95 4.09 6.5 56.4 56.8 30.6 297
10 6. V. 11.07 4.37 6.1 54.7 55.4 30.4 3.00
11 12. V. 11.76 4.52 6.4 54.3 54.8 32.0 3.21
12 15. ¥ 11.02 4.13 6.3 56.7 573 - 29.6 3.00
13 19. V 11.14 4.48 6.3 53.7 543 31.9 2.96
14 25 V. 11.62 4.22 6.0 55.5 56.3 30.2 3.50
15 28. ¥ 11.42 4.30 6.4 55.5 56.0 30.2 3.30
16 1. VT 11.48 4.02 6.4 60.7 61.2 30.6 3.20

17 8 I 11.30 4.37 6.4 57.0 57.5 30.6 3.18
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57.1
55.3
60.9
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53.2
54.8
56.6
55.9
60.2
56.3
52.5
55.5

52.7

30.4
30.9
29.9
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30.0
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29.0
28.6
28.2
29.7
30.8
28.6
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30.3
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294
29.9
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284
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3.11
3.03
3.09
3.22
3.30
3.28
3.30
3.30
2.99
2.70
3.33
2.82
3.68
3.64
3.70
318
3.00
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49 2. X. 1L24 388 5.7 512 52.2 28.8 3.50
50 2. X. 1127 410 5.9 52.0 529 30.4 3.10
51 4. Y. 1106 406 62 515 52.1 29.9 3.09
52 8. Y. 1148 434 6.0 54.4 55.2 29.2 3.50
53 1. Y. 1096 405 5.6 535 54.6 284 3.20
54 15. Y. 1138 422 6.4 585 59.0 304 321
55 18. . 1073 4.02 5.2 52.8 54.2 28.6 3.12
56 24 Y. 1107 418 58 56.3 57.3 29.2 3.22
57 27. ‘Y. 1127 3.89 5.6 56.1 57.2 29.8 3.14
58 2. I 1136 394 5.9 54.5 55.4 20.4 334
59 7. W 1180 421 71 547 54.6 29.7 3.50
60 10. - 1192 420 6.9 525 52.6 30.0 3.59
61 4. I 1217 406 7.6 59.0 58.5 29.8 3.7
62 17. W 1158 404 7.0 555 55.5 31.0 3.28
63 22. X 1135  3.89 5.7 60.1 61.1 29.6 3.20
CEERIL34)
64 1. [ 1196  4.09 5.9 58.3 59.2 30.1 3.80
6 1 [ 1149 418 8.4 59.1 58.0 312 321
66 18 [ 1156 409 7.9 52.9 52.2 30.4 3.50
67 2. [ 1129 409 7.0 52.9 52.9 20.8 3.38
68 25 [ 1172 404 7.6 58.1 57.6 30.4 347
69 20, [ 1212 422 6.9 58.6 58.7 315 381
70 3. [ 1125 401 7.0 56.5 56.5 30.1 3.21
71 3 [ 1139 422 7.7 574 56.8 30.3 3.28
72 10. [ 1104 404 6.7 57.7 57.9 29.2. 3.10
73 17. L 1145 421 7.6 56.7 56.2 30.4 3.30
74 22. [ 1105 402 6.4 54.0 545 29.6 321
75 24. [ 1151 408 6.9 57.3 57.4 295 3.55
% 3 | A .
X B ok T
gk - -
B EHBw 3L O B OE S-H.oEE” MgtoE I B
2 WeEE 1HITsL0

% 3 (EHI2ZE % %  (S—H) AP m%.'foz‘ﬁ 15°C. %
1 2. I 1063 383 7.1 53.2 53.1 28.6 2.86
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40 2 % B R B8 g-R
(@R HEES
64 2. I 11.26  4.04 83 55.7 54.7 29.8 3.11
65 15, . 1121 399 8.2 54.3 53.3 29.8 3.14
66 19. . 1115 4.00 8.2 54.7 53.7 310 2.86
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ON THE COMPOSITION OF THE FUKUOKA CITY
MARKET MILK. (IV).

(THE SEASONAL VARIATIONS OF THE PERCENTAGE
OF LACTOSE AND FREEZING POINT DEPRESSION ;
THE RELATION OF TOTAL SOLIDS TO LACTOSE,
AND A COMPARISON OF THE SEASONAL
VARIATIONS OF EACH OF THE CHIEF
CONSTITUENTS OF MILK)

(Résumeé)
Harutoshi NisHIYAMA

1. The author had previously reported on the seasonal variations of
the specific gravity, the percentages of total proteins and casein, and the
relations of solids to proteins and to casein, and fat to proteins and to
casein, in milk from the Fukuoka city market. This paper reports the
results obtained in studying (I) the seasonal variations of the percentage of
lactose and the freezing point depression, (II) the relation of total solids to
lactose, and (III) the comparison of the seasonal variations of each of the
chief constituents of milk in 3 samples of the morning’s whole milk
(pasteurized) from the Fukuoka city market, taken over a period of one
year from March 1937 to February 1938.

2. The record of seasonal variations of the percentage of lactose for each
month in 3 samples of the milk shows that the highest average percentage
of lactose are found in July, May and June for samples No. 1, No. 2 and
No. 3 respectively, and the lowes‘t values in January, October and March.
All samples reached a maximum in the summer, but 2 samples of the milk
(No. 1 and No. 3) reached their minimum in the winter and the other
sample (No. 2) in the autumn. A comparison of the results of these in-
vestigations with those carried out by LYTHGOE and SHERMAN on the
monthly and four seasonal variations of the average percentage of lactose,
shows different phenomena, in the various investigations, and these differences
carry over, similarly, in the comparison of the other milk constituents;
namely, fat, ash, total proteins and casein. The detailes of these varying
phenomena are summarized in the following table :
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. . Month in which show | Month in which show
Milk constituents a max. percentage a min. percentage
Fat October April
Ash November May
Total proteins December June
Casein January July

February August

May October
Lactose June January

July March

3. The record of seasonal variations of the freezing point depression,
in 3 samples of the milk, shows that the all samples reached a maximum in
the summer, as was found to be true in the case of lactose, and the
minimum value appeared in the spring. The record of seasonal variations
of the freezing point depression for each month, in 3 samples of the milk,
shows that the highest average freezing point depression of all samples was
found in June, but the lowest average values occurred November (No. 1)
and March (No. 2 and No. 3), this being in general similar to the facts
found in the case of lactose.

4. According to LYTHGOE, the relation between the total solids and
the lactose, that is to say, the percentage of lactose in the solids is like that
of the ash, the lactose being nearly constant and the percentage of lactose
in the solids increasing as the solids decrease. The author’s results did not
indicate such a relation between the total solids to the lactose.

5. The greater variation of each of the chief constituents of milk was
found in the fat, and the smaller variation was shown in the ash, hence
the variations ranking may be shown as follows:

Ash < Protein = Casein < Lactose <_ Fat

6. According to LYTHGOE, the seasonal variation of lactose is like that
of ash, the lactose being nearly constant, but the author’s results shows
that the seasonal variation of the percentage of lactose was greater than
that for ash.



