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III.  Cereals other than Rice and Soybean.

Some cereals taken as food by Japanese were dietetically examined and the biolo-
gical value of their protein contents, determined by Yamamoto®® according to Barnes
and confirmed in part by Hayashi®®, is shown in Table 43. The amino acid com-
position of the protein isolated from each of those cereals, from potatoes and from
gingko seeds was determined respectively by Kimura®*, Ono®’ and Nagase’® with
the result shown in Table 44. Gingko seeds, though eaten very rarely by Japanese,
are unique as a foodstuff in that they are eaten exclussively in East Asia, and our
analytical data on their amino acid composition may be of some biological interest.

Table. 43. The biological value of some cereal proteins.

) Comparative nutritive value Biological value
Whole eggs 100 100 99 77 ] 2
Buck-wheat 47 84 45 46 54
Wheat 36 70 35 35 ' 65
Barley 34 68 35 34 | 66
Corn 33 59 29 29 i 71

IV. Foods of marine origin

The biological value of certain Japanese foods of marine origin was estimated by
Sakata®® and is given in the following table, Table 45:

Mackerel was examined as an example of the fish eaten abundantly by the Japa-
nese. It was found to have a higher biological value when eaten raw than when
taken broiled at 105° or 150°—a fact of no small importance from the dietetic point
of view of the Japanese.

V. The Digestibility and Absorption rate Japanese
Foodstuffs other than Rice.

5 or more human subjects were fed on certain Japanese foods most of them for
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Table 44. Amino acid composition of protein isolated from some vegetable foods of Japan.

Buck: ' arleys | Wheat Gingko S::d51 i White | Sweet |

whea Globulin ‘ Glutelin [ gﬁ:g{ﬂsi?l‘iAlbumin potato®| potato
Asp | 1031 4.47] 480| 1225 | 1233 | 1201 | 12.98] 1.9 | 13.1
Thr 50 | 3.64| 3.52| a9 5.05 6.76 | 7.61| 54 | 4.6
Ser 4.37| 8o01| 635| 471 4.81 3.94 | 7.590 6.0 | 5.5
Glu | 15.67| 26.19| 31.49| 19.43 | 18.09 | 1577 | 14.16 122 | 11.8
Pro 4.66 | 11.49 | 11.60| 4.77 4.08 419 | 310, 4.5 | 4.3
Gly 6.30| 48| a12| 558 5.64 541 | 5480 4.8 | 26
Ala 7.21| 407| 3.74| 7.00 6.58 508 | 660 51 | 6.1
Cys .53 1.79| 1.67| 0.35 0.35 262 | 1L72| 13| 16
Val 6.3, 6.35| 4.96| 4.80 4.93 7.76 | 7.27| 5.4 | 7.9
Met | 2.08| 1.58| 2.10| 2.36 2.63 2.83 | 208 3.4 | 25
Hew | 5.35| 4.74| 48| 3.79 5.07 4.61 | 3.69 54 | 5.3
Leu 7.41 | 6.83| 7.59| 9.57 8.94 860 | 671 7.5 | 87
Tyr 412 3.73| 418] 294 3.17 475 | 527 42| 3.6
Phe 419 4.25| 5.36| 3.35 3.53 3.41 | 511 7.4 | 6.0
His 297 2.66| 257 1.51 1.52 .79 | 2.44| 3.7 | 4.2
Lys 572 4.05| 29| 3.10 2.96 3.94 | 89| 83 | 6.5
Arg | 7.86| 4.58| 3.93| 13.93 | 13.76 | 11.83 | 6.20| 6.6 | 6.4
Try .25 125| 0.78| 10.3 1.32 .39 | 098 20 | 18
HN, | 3.53| 3.90| 555| 3.05 2.97 249 | 2.97| 3.4 | 3.9
Total | 104.90 ’ 107.62 r 110.19 | 108. 49 ( 107.73 ' 108. 18 t 110. 84 ‘ 108.5 ‘ 106. 4

Table 45. The biological value of the protein in some kinds of marine products®.

Comparative nutritive value Biological value
e | For maimenance | BO0g: | Parts parifouing | Pars g
Whole egg 100 100 99 79 22
Mackerel (raw) 52 96 42 52 48
” (105°) 50 85 34 49 51
” (150°) 50 85 31 47 53
Herring roe 56 99 46 51 49
Top shell 52 97 42 43 57
Ark shell 47 62 37 28 72
Opyster 37 42 29 32 68
Jelly-fish 29 15 19 38 62
Sea-slug 27 | 14 17 24 76

3 days and a few for 2 days, and their faeces and urine were examined respectively
by Nakamura®®, Kimura®, Onishi®*, Fujii®®, Ichiki®®, Sakata®, Yamamoto®" and
Nagase®. The real absorption rate of the food taken was computed using either
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Table 46. The Absorption rate of Japanese foodstuffs other than rice (%, M=6)

7 Crude protein Crude fat CC;E)%%;%};% Crude fibre
Food P T

Content} A}l;stgt. Content Art;slgt Content% Arzstgt' Content tilc:;gc;;t- o
ey oz o | ) v | TR s | 8] a3
Barley (pressed) 9.61 | 8127\ 099 50 72.46 ‘ ey 134 +3—227§
Sweet potatoe 129 | B89 01| % §§ 30.48 ‘i9§: o0 s 3
Mungbean 22.08 | 748 168 | 51651 sa20| %283 300, %02
Mungbean (malt) 2.61 igg: g? ‘ 0.17 i9é]3: g; | 1.31 iggég (;.60 +8§' ;%
CHyacinhbean | 23,70 | 82| 11| 298] sesp| 9424 5g| T8
Cowpea 2413 |, %5381 218 | 5078 s0.48 | 500 as0 53]
Peanut 26.07 ;g:?gi 48.03 |, %3 | 1665 T4 | 149 5503
 Adzukibean 242 M08 10| 83291 sp00| 98300 430 3370
Green peas 58] e ) we Y 22
Broad bean (fresh) | 9.60 | 9% o ifg:gz 6 56?%: A 23 ;6?32
Glycine hispida 32.85 | 88801 17.65 ;78: & 2508 001 4w Y
ouenetiits [ ost [ 50 ot 3% nel St o 2%
Indian lotus 336 0313 oss | ig‘l‘:fﬁ; 10.70 :Z:ggi 0.91 | %2
Edible burdock 277 2% | o068 ;g:g} 23.96 ;8:3?[ Lo4| 728
Bamboo-shoot 3.49 | 89361 055 | 8681 35| 99T o.ss | 8206
*Squash N ez 543 1 H_LS‘O‘:%? 8.86 | 0 s 1.70;)773;3§
Carrot 40 Va0 0.8 Jfg:gg; a.57 0% 13| 6158
Taro | 2 | e oss | 3 | 2036 s ! 0.68 ;+5g: I
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Table 46 (continued)

. 96. 81 64. 82 91.28 | 64.25
Spinach 2.31 + 1.79 0.45 + 416 2.45 + 502 0.33 ‘i 9.40
. 95. 96 88. 51 99. 56 27.19
Gingko 5.46 |, 0 a0 144 0075 | 3071 70y | 0.63 ‘i 7
95.13 49,36 89. 51 75.66

Konnyaku 0.12 + 0.8 0.01 + 239 2.02 + 1.97 0. 11 [i 9. 06

Armilaria Matsutake| 1.62 | “0" o¢ 1320,.75 7 5.98 1, 7131 2 3.3 16

1 }
92.18 1.9 67.05 | 61.21 94. 06 4.48 | 47.70

Cortinellus Shiitake | 14.31 | %% 18 L670 o408 |10 o8
Herring roe 22.94 igggg 2.52 ig%gi 0.51 igig 0 7 0 -
Seacslug a2 %8 w0 003 %2 o | o
Jellyfish 7 ’ 2.58 99.71’ 0.24 98.11\ 0 | 0 } o 0
Top-shell 62| 0% os| 00| 39| 0T Sl 0 0
Ark-shell 144 [0S 14 f 90 s L5 o 0
Oyster 9.44 ;g@ 136 |, %38 343 001 o oo
7 Laminaria (Konbw) | 7.25 | %031 | 1.40 ’ e asen | B28 430 1 7 }2‘
ﬂijndaria (Wakame) | 12.10 igg:%% 2.00 87700 arsa | T8 350 l;; i
| - . o i
Porphyra (Nori) 33.10 |, %08 130 ol a0 73 ggg 0.62 ngj 3
. - |
Bread 7.02| %5120 oso | 35801 ssas) 00| 027 ‘;g:gg
BUCk-Wh(%lérmicelli) 3.42 iS% 2? 063 i8§(§g 28.73 ;—u-gg: gé 0.41 i% gg
Milk (dried) 1689 |, %18 5
Sea bream (boiled) | 19.47 ;98: Bo2es % 2(2’ ‘!

the data of Okuda'® on metabolic N and fat, and the data of real absorption rate of
white rice described in the Report 1. The result reached is given in the following
table, Table 46:
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SUMMARY OF REPORT 4

Certain cereal foods were examined and compared as to the biological value of
their protein contents, and buck-wheat, barley, wheat and corn were found to vary
in declining order of biological value.

Certain marine products taken as food were also examined as to the biological
value of their protein contents, and fish taken raw in the form of ‘“sashimi”, for
which most Japanese have a great liking, was found to be of higher biological value
than broiled or boiled fish.

The absorption rate of many Japanese foods was determined on humans.
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