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Studies on Properties of Juku-so and Daigo- Reproduced
on the Basis of “Honzoukoumoku”

By Hideko Ariga, Atoko Ohtani and Masumi Takeuchi

{Laboratory of Dairy Chemistry, Obihiro University of Agriculture and
Veterinary Medicine, Obihiro-shi, 080) :

Summary

Daigo reproduced based on the discription found in HONZQUKOUMOKU was an oily matter similar
to butter oil. This investigation was undertaken to define various properties of Daigo such as triacylg-
Iycerole levels, fatty acid composition, and all trans retinol content. Furthermore, studies of recovery ratio
of Daigo from Juku-so were also conducted. In three samples of Juku-so from which Daigo was derived
were first heated to 83°C, 85°C and 887, respectively for 120 minutes, the recovery ratio was dependent on
the fat content versus the protein content ratio (F/P). '

A correlation between F/P and the heat condition used in the first step during Juku-so making was
observed. As a resuli of improvements in-preparation procedures of Juku-so, the recovery ratio of Daigo
from raw milk increased from 1.2 to about 2%. Daigo derived from Juku-so at 38°C was 60~80% of the
total yield. i ) -

General composition of Daigo was 99.6%4 crude fat and 0.4% of moisture. ‘When Daigo was extracted
at 38°C, triacylglycerol composition was the same as two triacylglycerol groups ; carbon numbers 34~42
and over 44. These two triacylglycero! groups were predominate in the total acylglycerol. The fatty acid
composition of Daigo was high in palmitic acid, oleic acid and myristic acid, and were about 65% of the ‘
total fatty acid. In the case where the Daigo was extracted under low temperatures, oleic acid ratio to
total fatty acid increased. The S/P of Daigo was about 0.04, and short and medium chain fatty acids
accounted for 10 percent of all fatty acids. Daigo contained high levels of all trans retinol, therefore it
seems that among all other Japanese food-stuffs, with some exceptions, one of the most valuable source,
of vitamin A in ancienttimes was Daigo. -
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Table 1l Heat treatment condition at the first step of Juku-so making and F/P of Juku

-so, and yields of Daigo

Treatment Yield of F/P of Yield of* Yield of**
condition Juku-so Juku-so Daigo Daigo
CC)  (min) (%) (%) %>
83 120 4.8+0 8.1+0.4 27.84+0.4 1.33+0.02
85 120 11.7+1.2 2.8+0.3 13.4£2.3 1.49+0.13
88 120 12.7£1.6 2.240.2 12.7+1.9 1.5940.10

. *: Values on Juku-so basis. **: Values on raw milk basis.
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Table 2 Effect of preparation procedure of Juku-so and extract temperature on yield of .-

Daigo-1
Extract temperature (C)
Treatment  Condition -
28 30 33 35 38 40 43
") {min) - (€3]
83 120 7.8 24.9 55.5 11.8
(32.7) (88.2) (100.03
85 ’ 120 3.0 18.0 50.4 27.8
: (21.8} {72.2) {100.02
88 120 5.8 30.1 64.1
. ’ (35.9) (100.0)

Numbers in parentheses are accumulative values.

. Table3 Effect of preparation procedure of Juku-se¢ and extract temperature on yield of

Daigo-2
. : Extract temperature (°C)
s Yield of Yield of
Treatment Condition Juku-so Daigo < i3

co (min) (%) (%) %> - (%
. 88 120 12.7+1.6 2.1840.50 63.1%4.7* 36.9+4.7*
94 80 13.5:41.8 2.13+0.42 60.2+6.7% - _39.8i6.7*
98 B 4] 14.4+1.3 2.13+0.40 71.6+£0.1* 28.446.1%

Values on raw milk basis.

*: Values per 100 g Daigo.
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Tabled’ Relationship between triacylglycerol
composition and extract temperature
during Daigo making process

Extract temperature (°C)
Carbon number
28 33 38 43
22 0.1 ! 0.1 — 1 01
24 0.2 | 02| 06| 02
26 0.2 | 03| 04| 0.2
28 051 05| 0.6 0.5
30 1.0 1.0 | 09| 0.9
32 23| 21! 19| 2.2
Sub total @3 Q.2 .| @D
34 6.4 | 63| 6.0/ 5.9
36 12.3 | 11.7 | 114 | 11.3
38 14.2 | 13.5 | i3.1 | 13.0
40 1.9 | 10.3 | 10.0 | 9:9
42 73| 72| 72| 71
Sub total (51.1) | (49.0) | (47.7) | (47.2)
44 6.4 | 6.6 | 68| 6.8
46 66 | 7.1 75| 7.7
48 8.1 88| 92| 95
50 10.0 | 10.4 | 10.9 | 11.0
52 86 | 88 | 88| 88
54 | 49| 49| 46| 46
Sub total (44.6) |.(46.7) | (47.9) | (48.6)

Values are represented the ratio of each triacyl-
glycerol to total triacylglycerol.
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Table5 Fatty acid composition of Daigo extracted with several temperatures and commer-
cial butters (%)
Extract _ Commercial butter
temperature 28 33 38 13 :
ce
Fatty acid M K T

C4:0 3.8 3.6 3.4 3.8 3.5 3.6 3.6
C6:0 2.4 2.2 2.2 - 2.4 2.1 2.3 2.3*
(sub total} (6.2) .8 _(5,6) (6.2) (5.6) (.9) (5.9
C8:0 1.3 1.2 1.2 1.3 1.2 1.4 1.4
C10:0 2.8 2.6 2.5 2.8 2.5 3.0 2.8
Clo:-1 .- 0.3 6.3 0.4 0.3 0.3 0.3
{sub total) “.D 4.1 “4.0) (4.5 (3.7 4.7 (4.9
Cl2:0 3.0 2.9 3.0 3.3 2.8 3.4 3.1
Clz:1 0.2 0.1 0.3 0.3 0.1 0.1 0.1
Cl3:0 0.1 0.1 0.2 0.2 0.1 0.1 g.1
Cl4:0 11.2 11.3 11.5 12.3 9.8 11.2 16.7
Cia:1 1.2 1.2 1.2 1.3 0.9 2.0 2.1
Cl15:0 1.2 1.2 1.4 1.5 1.3 1.1 1.2
Cl6:0 30.2 32.8 32.6 29.7 25.2 31.5 28.1
Cl6:1 2.3 1.8 1.4 2.1 1.7 2.1 2.3
Cl17:0 . 0.9 0.7 0.7 1.0 0.7 0.7 0.7
Cl7:1 4.5 0.5 0.6 0.7 0.4 0.6 0.8
Ci8:0 8.1 3.8 8.0 3.8 12.9 9.3 9.9
Cl8:1 23.8 22.8 21.4 20.0 "26.5 2220 24.9
C18:2 2.8 2.4 3.3 3.0 2.9 2.1 2.1
C20:0 1.2 1.0 1.8 0.6 1.9 — —
C20:1 0.2 0.1 0.4- 1.4 0.2 "oz 0.3
Others 2.8 2.4 2.6 3.1 2.7 2.4 2.8
Saturated )
fatty acid (%) 68.7 70.9 71.5 70.8 66.7 67.3 63.7
Unsaturated
fatty acid (%)

Mono- 28.2 26.8 26.1 | 26.2 30.1 28.1 31.4

Poly- 2.7 2.6 2.3 2.7 2.7 2.1 2.1
P/S 0.039 0.037 0.032 0.038 0.029 0.019 0.028

Values are represented the ratio of each fatty acid to total fatty acid
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Table 6 All-trans retinol concentrations of Daigo and its recovery from

Juku-so
Extract temperature ("'C) Recovery of
Treatment * Daigo from
=38 38~43 raw milk
¢C)  (min) Cueg/100 g (ug/1008) (%>
- 88 120 919.8+32.5 994.4+17.7 37.6+1.4
94 = 80 1,021.0456.6 997.1+53.0 42.0+3.6
98 65 992.7+77.6 1,056.8+84.9 40.2x+0.7
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