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I. Introduction:

We have already published the report ¢‘Chemical study of human
milk (1)’ in Ochanomizu Science Report Vol. 5, No. 2, 1955, in which
we have researched many factors which have influence on pH of human
milk in the city, but we have got only few results.

So we have continued follow-up the study on pH of breast milk of
five wives, who live in a rural district and take mnot only the poor
proteins and poor fats in their food, but live in the bad conditions of
general hygiene and are disturbed by bad customs or superstitions,
therefore the body conditions of these wives are different from those
of the town wives. :

Indeed, we have confronted with more difficulty to get the human
milk from wives in rural district than we expected, because they have
refused it often. But we have caught the hapiness to get five wives
who have cooperated with us.

II. Method of the Research:
(1) Date:

1st research.

K.M. the Febr. 1955, from 2nd to 21st
K.T. v ” ” r r w» 20th

Y.T. » ” ” ” VR

2nd research.

I.T. the March 1955, from 2nd to 21st

K.M. ” s 4 4 V4 n 7

(2) Place of Object:
In Imaizumi, Hatano-city, Kanagawa prefecture.

(8) Object of Study:
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Mother Infant Occupation
‘ - f
Delivery| Infant age s At birth 0

Name | Age 'number| (month) Nutrition body weight! father
only railway

K. M. 28 2 2 human milk 3.075 kg. officer

Ist | gy | 34 3 2 v » | 2.960ke. | farmer
Y.T. 26 1 4 ” ” 3.110 kg. officer

ond LM. 217 2 7 ¥ ” 0.110 kg. officer

ol .

K.M. 28 i 2 2 » ” 3. 075 kg. rgflé?;‘y

(4) Measuring instrument:
“DG Type Glass Electrode pH Measuring ”’
made by Denkishiki Kagakukeiki Co.
(5) Methods of mllkmg
After that we have cleand with cotton dipped distilled water
the mamilla, we have placed a test tube directly on her breast, which
has been sterilized in the dry-heat method, and have milked it.
(6) Items which we have selected:
1. Follow up studies diary.
2, The variation of milk pH.
3. Differences of milk pH between right breast and left breast.
4. Differences of milk pH by interval from the sucking to the
next sucking. _
5. Relation between milk pH and sleeping hours of the mother.
6. Relation between milk pH and frequency of sucking.
7. Relation between milk pH and the protein, the fat, the food
calories of food which the mother took in the day before.

TI. Results: \ |
(1) The distribution of milk pH by each individual cases.

JEb- - cmmem o
10

K.M. pH="17.557+0.156
K.Y. pH=7.52740.443
Y.T. pH=7.57240.123

o, 0| 70 71 72 73' 74'—75._76. 77 78
709719 129 739 749 759 769 759 7o
(Fig. 1)
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(2) The distribution of milk pH.
QO -~ e mmem e s e

30 U I

23] N X

o/} N oI oo oo Average milk"pH=7.5524-0.24 -
: — (etheZhighestz’('.SS ) ‘

L "the*lowest="7.09 ;/
[ SRR

' /0_____.___..._,-__; I ‘ 7] 1 I S I

Average (pH=7.552) is higher
e than the results which has
H been studied before.

No/\ 70 71 72 73 74 /5 % 77 78
¢ 709 719 729 739 749 T59 769 779 789

~ (Fig. 2)

(8) The distribution of milk pH from -right-and left breasts.
(1) |

Case> KM o

—_———

ﬂ.‘
N’o.P 70 7/ 7273 74 75 T6 77 T8
/L9 e 709 739 749 9 9 7 Ts9

(Fig. 3)

Right breast pH=7.49+0.171
Lett breast pH=7.60-+0.135
t=2.4564>
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Case K.Y.

- e i -, =

R e T e

Z %

Mo. 70 ZI 72 7§ ’7.'4 5 ’7.|6 77 7’8
709 719 729 739 149 759 769 779 789
(Fig. 4)

Right breast pH=7.54+0.132
Left breast pH=7.4140.159

t=3.1663<
P=5%
Case Y.T.
10 T s s e o
] s \ O ETEREEE
3 U 0 B

R T TP pe P

T e T ————
0 N ]
Wo/\70 71 72 73 74 75 76 77 78
P\ 709 719 729 739 Tha 759 79 779 789
(Fig. 5)
Right breast pH=7.59::0.111

Left breast pH=7.54-+0.114

t=1.1427>
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Case 1.T.

(right) .

TS et

789

t

77 78

6
769 779

l
9 759

7 74757,
4

B9 T

!

70 7.'1 72
709 719 729

/2 T LU

(Fig. 6)

Right breast pH:

7.563-0.18

7.45+-0.12
3.385<
525

Left breast pH

t

P

Case K.M.

-, e mmn. - mwn ... —— -~

right
O (lefe)

i

7,‘2 73 74 75

i

70 71

12

)

I
V709 719 .T29 739 T49 759 269 779

No. A
H

(Fig. 7)

Right breast pH

7.43--0.61

7.42+0.13
0.293>

Left breast pH

t
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We ﬁnd in 2 cases of 5 that milk pH from right breast has

higher value than left.
(ii) Among pH value of milk which has been sucked from right and
left breasts at the same time, there are difference as followed.

Table 1. Case K.M. Table 2. Case K.T. Table 3. Case Y.T.
Right ’Differencej Left Right [Difference[ Left Right iDiﬂ"erence Left
7.41 | —0.02 | 7.43 - 7.41 | +0.04 | 7.87 | | 7.67 | +0.07 | 17.60
7.50 | —0.06 | 17.56 7.31 | —0.14 | 7.45 7.74 | +0.24 | 17.50
7.59 | +0.27 | 7.82 7.84 | .—-0.3 7.64 7.51 | —0.34 | 7.85
7.25 | —0.31 | 17.56 7.64 | —0.1 7.74 7.46 | —0.19 | 7.65
7.70 | —0.06 | 7.76 751 | —0.16 | 7.67 7.76 | +0.1 7.66
7.44 | —0.14 | 7.58 7.564 | —0.06 | 7.60 7.74 | —0.02 | 7.76
7.66 | —0.04 | 7.70 7.70 | +0.24 | 7.4 7.51 | +0.07 | 7.44
7.28 | —0.36 | 7.64 7.54 | +0.03 | 7.51 7.51 | +0.12 | 7.39

~7.43 | —0.06 | 7.49 7.54 | +0.18 | 7.86 7.56 | +0.09 | 7.47
7.61 | —0.02 | 7.63 7.56 | +0.18 | 7.38 7.68 | +0.81 | 7.37
7.46 | —0.36 | 7.82 7.54 | +0.01 | 7.53 7.48 | —0.16 | 7.64
7.54 | —0.18 | 7.72 777 | +0.81 | 7.46 7.00 | +0.24 | 7.46
7.60 | —0.01 | 7.61 7.57 |- +0.06 | 7.51 7.57 0 7.57
7.77 | +0.18 | 7.9 7.46 | —0.37 | 7.83 7.76 | +0.32 | 7.4
7.74 | —0.08 | 7.82 7.62 | +0.09 | 7.53 7.48 | +0.04 | 7.44
7.69 0 7.69 7.79 | +0.15 | 7.64 7.64 | —0.06 | 7.70
7.43 | —0.1 7.53 7.81 | +0.43 | 7.38 7.55 | -+0.05 | 7.50
7.55 | —0.22 | 7.77 7.54 | +0.34 | 7.20 7.68 | —0.05 | 7.58
7.63 | ~0.13 | 7.76 7.54 | +0.22 | 7.82 7.7 | +0.8 7.47
7.36 | —0.18 | 7.54 7.59 —0.09 | 7.68 7.52 | +0.08 | 7.44
7.29 | —-0.13 | 7.42 7.50 | —0.26 | 7.76 7.64 0 7.64
7.28 | -0.39 | 7.67 7.46 | +0.19 | 7.27 7.36 | —0.2 7.56
7.55 | +0.12 | 7.43 7.82 | —0.13 | 7.45 7.50 | +0.13 | 7.3
7.09 -0.4 7.49 Average Average

751 | =+ 0 7.51 7.60 | +0.01 | 7.59
7.44 | —0.25 | 7.69

Average
7.49 | -0.12 | 7.61

Right breast pH=17.48+-0.185 pH=7.54+0.133 pH=7.49+0.111

Left breast pH=7.57-+0.135 pH=7.53+0.156 pH=7.54+0.134

t=2.19< t=0.22> t=1.12>
p=5% ‘

In case K.M., milk average pH rate from left breast shows higher
than right.

From above mentioned two results, we have not found the re-
markable tendencies among the five cases.
(4) Milk pH in the morning and in the afternoon.
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(i) Total average of the five cases.
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=7.5440.150

P.M. pH

=7.52+0.143
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(ii) Individual cases.
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Case K.Y.

4 A g - —-—
e e e e e
N
Al ‘

N Y [
. \ y \ S
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HE
v

measured

L 3
Feh., o " " u 4 V] n “

4567 815161813

date

. .
Feb. » a 2 o N e 4

4567815161819

(Fig. 10)

A.M. pH=7.504-0.114 -
t=0.957>

P.M. pH=7.5--0.142

Case Y.T.

‘79 fr e o o i At e =t T e e o v e o ——n -

(right breast)

78

77

76
75

74

73r
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71
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b o= o e e e e — i m e e — =
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(Fig.

A.M. pH="7.55--0.119
£=0.783>

Feb. « u w oy v w n 4 e

4567 81516171819

11)
P.M. pH=7.59-40.149
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} No significant relation between milk pH suckled in the morning
and milk pH in the afternoon was recognized, but it shows a tendency
which milk pH suckled in the morning is lower than that in the
afternoon. ' ,

(5) Relation between milk pH and sucking interval (See Table 4~8).

No general inclination among them are recognized, but we presume
that the milk pH has a inclination which its value lowers as sucking
interval get longer. ,

(6) Relation between milk pH and the sleeping hours of the mother

(See Table 9~13). '

It is not recognized on any relation between them.

(7) Relation between milk pH and the suckling frequency the day
before (See Table 14~18).

Although we counted pH average in the morning, it is not shown
that sucking frequency have influence on the milk pH in the next
morning. ) ‘

(8) Relation between milk pH and the proteins in foods which the
mother took in the day before (See Table 19~-23).

We have recognized no tendency among them.

- (9) Relation between milk pH and the fat in foods which the mother
took in the day before (See Table 24~28).
(10) Relation between milk pH and the calorie of food which the
mother took the day before (See Table 29~33).

Although we thought in the beginning-that the calorie of food
which the mother took the day before has influencies on the milk pH
in the next morning and we compared with milk pH in the morning
and in the afternoon, we had no intention.

1V. Summary:

As above mentioned, we must say that the pH of human milk
shows the remarkable differences in five mothers. Though we cannot
find regular tendency distinetly in those cases, yet, there remains some
~possibility of finding ont some tendency in the case of no. 4 as well as
of no. 5. We will continue our works to clarify these points.

(Recetved Aug. 31, 1955)
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Table 4. Case K.M.

0 B8lm LOIEL

{
30

311:2.0102.311:3,012:3.312:4.011:4.317:5,010:5.312:6.012:6.311
) ; : ; ; ;

[ .
7.89

SRR SR (SRS T NS SN RS S A JSE G A OO Y QU SO0 O ¢
30m. 1n1.30h° 2h2.30hi 8hig.30h  4hi4.30hi 5h5.30n  6h6.30h TR

7.63 7.67/7.61 7.49 7.46 7.49 7.44 7.55 7.09:7.63]

7.28

Table 5. Case K.Y.

0

31w 11.012:1.318:2,010:2.312 8,012 3.310:4.015 4.3125.018:5.312 6.012:6.31k} -

v
30

7.89

LR SR T U 0 OE N O R U S SN S AU S SRS O (SRS Y UL (OO B
30m 1hi1.30h1 2h2.30h 3h3.30h 4h4.30h° Bh5.30R  6h6.300 7h

Average |7.59:7.49 7.54|7.58 7.50 7.59 7.36 7.87,
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Table 6. Case Y.T.

129

30

0 :31m 1.01Ri1.31h:2.0122.318:3.017:3.31R 4.018:4.3125.0112:5.31016.011 6.31%

{

!

il
30hi 7h

SR ST G N SR (N T NI SN Y S S Y SR SOE S
mi 1hi 30hi 2h230h 3hi3.30h 4n4.30h’ 5hi5 30k 6h6,

7.6

7.4517.4517.4717.47 7.4

07.55 7.64.7.54.7.56.7.66

Table 7. Case 1.T.

0

!
30

l
4

{

Lo L
‘ 30

Vool oo g
.30m  1b :1.30hi 2h 2 30h ho 4,

316 1.018 1.31% i2.018 2.31% 3.01% 3.816 4.01% 4.31k 5.014

N I
hi  phip.30h

3h 1 3.30h

Average

. 7.26

747

7.50  7.56 | 7.48 7.51 7.53 7.43 7.51 7.40
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Table 8. Case K.M.

Inter{ 0 :31m [1.01% 1.31% 2.01% 2,31% 3.01% 3.315 4.016 4,31 5.01B
NGRSO TR S SO (SRR N U DU (SO N SR DU O Y RS SO (SO A GU S
H 30mi 1k {1.30h; 2hi2.30hi 3hi3.30h] 4hi4,30h b5k 65.30h

Average | 7.48 | | 7.58 {7.48 | 7.35 17.30 | 1 7.3717.32

Table 9. Case K.M.

PH[7.0 71 7.2 7.3 74 7.5 7.6 7.1 7.8

Sleep- 50 0 T T D T 0 DO OO
ing bours~| 7:09 719 7.20 7.39 7.d9 7.59 7.6 7.78 7.79

Average
(A M Total
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Table 10. Case K.Y.
PH {70 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8
Sleep- 0% T O T 0 T O 0 O Y O A Vs B!
ing hours™| 7-09 7T.19 7.29 7.39 7.49 7.9 7.60 7.79 7.89

9.
e S e s S S e e e
Total 2 6 5 1. 7. 5 2 42
Table 11. Case K.T.
PH 7.0 71 7.2 7.3 74 75 7.6 1.7 1.8
m 7209 7219 7229 7239 7’49 7159 7269 7279 72.89%511%6 fotal
I e e e s e e e
__________ s s e e e
_________ T
e e e = R S e -
________ e S e e S R
L e I S TP deros o e R T
........ e St S MO WA T Rt s
B I x| 750 | 12
......... O e G R SR RSO S S S
Total 4 8 10 5 3 30
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Table 12. Case 1.T.

NSR, 0.U, Vol. 6

Sleeping
hours
P.H

5 580 6 630 7

7.89

Average

(AM)

| 7.46 | 7.61 ; 7.58 |  7.43

Table 18. Case KM

5 530 6 6.3 7 (7.8 8

- Sleeping
w
P.H

I
7.89

Average

(A M)

7.26 | 747 744 7421 7.29
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Table 14; Case K.M.

133 -

PHF.0 7.1 7.2 7.3 7.4 75 7.6 1.7 1.8
m loo 19 Fo dae das dee Tes A 72.89Avmlge toral
fredgency i o’ S M Wi s
: —_—
,,,,,,,,,,,,,, e S s o e
7 * ><>.<>< ‘.>: X . x 14
8 . ‘ X y ;( Pxox >'< 10
B e A L B e X e -
T e e S e e R e
Total 1 3. 1 8 510 3 1 32
Table 15. Case K.Y.
PH[7.0 7.1 7.2 7.3 74 75 7.6 7.7 7.8
g 7109 72.192 7?.29:% 73.395 7{49; 71.59§ ’72.695 "}79 7.9 otal
e B e A S e R
............... 7XXXXXX -
............... _— XX -
S B - [ o
Total 2 5 4 183 61 4 2 36
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Table 16. Case Y.T.

PH[.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8
w 205 21§ 7129‘; 23 l4§ Y U N SO B A(‘le‘&%e'rotal
e 7.09 7.19 7.29 7.89 7.49 7.59 7.6 7.79 7.89 |

; T e | e | w
.................................................... TR 03 e I S T N R

6

34

Total

Average

7.41

(A.M)
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Table 18. Case K.M.

Suckling
frequency
PH

Total

Average
(A.M)

7.41

7.42 | 7.43 | 46

Table 19. Case K.M.

g
P.H

50
L
59 :

170 180 :90

Lo
79| 89

100 1110
SR |

120 130

-

l
129: 139

(A.M)

Average 7.45

[ 7.46 1 7.6417.49 |

P 7.57 |

135
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‘Table 20. Case K.Y.

_ Protein
g
k

50 60 (70 80 90 100 (110 120 130
GSNE T SO S T JUNE S NN SR SO SRR ST SO B
590 69 79 89

7.0

99 | 1090 1190 1290 139

Average
(A.M.)

| 7.277.627.47 7.39  7.69 | 7.61 |

Table 21. Case Y.T.

: Protein
N
P.H

50 60 (70 80 90 100 110 120 130
R S S S N U T IR SN SN A AU A |

7.0

59 69: T9:i 89: 99: 109 119 129: 139

Average

7.56

(A.M))

7811 1750 7.46 | 7.56
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~Table 22. Case I.T.

Protein| 40 : 50 60 70 80 90 100 .110 120 v
N ool L L i i i | Total
P.H 49: 59: 69: 79 8 : 99: 109 1199 129
7.0I : : : : :
00 e
...... 5y i S S
I . 1
_____________ 00 OSSR SOURNRITS WOPPoooooo SOSSA SURUOIRE HOSOUSUS SO SOOI SRS O
i e R e e B
| . . 2
_____________ 7.29 . ST SOOI SUSN: S
7.3] ..................................................................
o . o o 5
B X ;
OV N ... """""""""" ' """""""""""""""""""""""""""""""""""""
]7.49 XX T X . % X X X 15
...... R [ S S
s ° X . y . x 10
............ 7.59 . R |
e S e e
! X . X . X 5
............. 7.69 : | S P
B
e o x 4
SRR, 3L 00 NSRS TSNS N SOV SO SOV SO N
T B e s R S S
. 2
7.89 , : : : . :
Average : ; i : : :
(A.M) 7.52 ; : 7.45 ;: 7.33 ? 7.69 5 Total
Table 23. Case K.M.
: Protein| 40 50 60 :70 ;80 190 glOO -+ 110 120
P.H ' 491 59 69: T9: 8 99i 109 119 129
7.0 ; : o : : : g :
|
100
""" T .
] . X 4
AAAAAA TA9 | i
TR h . """""""""
l7 29 T ixxx 8 s
73} .................................................... ,... ........................................................................
: X XX 11
__________ 189 |
e 7'4} S S e
X iX'X ° . 12
_____ TAD Gk
...... .7‘51 SO SRR . :
X X ° . 5
S0 N F SO N
""""7’:6[ ......................... e e e
X 4 . ° 6
7.69 X
,,,,,,, B T e e e
. 1
............. T8 .
e e
| X 1
7.89 H : . H N N
Average : : : § : ;
(A.M) : 7.53 : 7.33 : 7.40 : 7.51 5, § 7.50 § 7.58 | 48
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Table 24. Case K.M.

Fat g 0 (10 ;20 30 140 (50 60 (70 ;8 (90 00;
\rz:zzzgz;zsz;z;z;zgz;z
P.H 9! 19 20 39! 49 59 69 79 8P 991 109

Average | - —
(A.M) i 7.46 7.45 ; 7.64 |

Table 25. Case K.Y.

Fat gl 0 ;10 §20 180 140 50 ;60 F70 180 ;90 100
\z;l;lzzézézzlilélzlél
P.H 9! 19{ 29! 39! 49 59i 69 7T9: 8 99: 109

i o
........... T\ X
1.5 o o : : e e °
I7 59| X XX ox X ixx :

7.89

Average
(A.M) 7.45 i 7.72 : ; 7.44 : 7.65 5 7.47 ? 5 ? § 7.71
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‘Table 26. Case Y.T.

P10 ; i
O SRR SN S |
49 + 59

120 30 40 50

60 | :
R R
69 i 89

0 70

19 29 39

79

Average
(A.M)

. 7.47 17.48 1 7.52 |

| 7.53 | 7.56 |

Table 27. Case I.T.

%
P.H

:30 140 50

SRR RN

160 170
S SN Y SRR Y |
690 79 89

7.0

7.89

39 ;

Average

(A.M)

| 7.59 | 7.44 | 7.47 1 7.39 |

1

9
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Table 28. Case K.M.

I
7.89

Fat g 0 10720 [80 (40 (50 60 70 80
\zz‘z'z'zzz‘z;zTotal
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Table 29. Case K.M.
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Table 30. Case K.Y.
Cal 2000 2200 2400 2600 2800 530020 8200 :3400 :3600 :3800 - §4000 4200
(SR TS N SO T SRR A S NS SO S N AUUE N S A |
PO 21990 2399 2599 2799: 2999 3199 3399 3599: 3799 3999 4199: 4399
7.0I : ; : ; : : : H : : : ‘
e
|
- 7.19
e
] ° L]
___________ 7.29 . ‘ .
e e e e
, X X ° .
SURRCS: : SO WSS SIS N SO N N 8 . :
L e B
I ° ° e X
,,,,,,,,,, 049 i F NSRRI S ST S SO A
0 T o o 0!
] oixx x X X .
__________ (128 NS NN NV N RO SR M XX
O R [ R
! y . X .
___________ T8 ~ L e .
S e
| . ; x
B N SRS DU NN S S )
e S
| P .

7.89 : : : : : : : :
s 772 7.87 7531 (755 7.890 | 7.58
Table 81. Case Y.T.
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Table 32. Case 1.T.
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Table 33. Case K.M. .
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