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Studies on the Relationship between the Diet and the
Composition of the Body Fats of Swines

Especially on the Several Chemical Properties of Fats

Katsuya Koca and Takao FUKUNAGA
(Laboratory of Animal Biochemistry)
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Table I. Composition of diets (per day, a swine)

H-division N S-division j Y-division
R R | . ) j kg % ] ) | ke %
Barley | 2. 17 61.8 | Rice barn 1 1.39 46.5 | Rice barn [0.79 28.3
Wheat bran 11.27 36.2 , Corn 1.33 44.5| Corn | 1.66 59.5
Soybean meal ‘ 0.0 2.0 \ Fish meal 0.27 9.0 | Silkworm pupae } 0.34 12.2
Total 3 51 lOO O Total ’ 2.99 100.0 Total | 2.79 100.0

Each of dlets was preparcd to be DCP 372 TDN 2310 respectlvely
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Table II. Changes in individual weight of swines with the passage of
the day in three trials

Day ! ¥ 1
Indivi- ‘ 0o 10 1 30 60
dual mark ) | ) ‘ o |
| ke | ke | ke | ke
H, 76 89 \ 101 ‘ 121
Ha 55 63 ] 87 | 104
S 76 ‘ 95 o107 \ 128
Se ‘ 67 * 74 1 88 | 109

Y s 70 8 | 103

Five littermate male swines which had passed seven months after birth
were fed for 60 days on diet H, S and Y represented in Table 1.
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Fig. 1. Absorption spectrum of the saponified J5& QJLMQ =L A4 7 — -k IN-KOH
solution of acetylated fats. 40 ml # JCTRL L IR 20 ml 2 nz T

Fats were acetylated by common method and the e T/ L LSRR+ 5. o X

acetylated fats Sgm. were saponified by methanolic y e e e T e

IN-KOH with reflux, cooled and then 20 of b osml AP0 10 s L Hni EPU-2A

water added. 5ml were taken from the solution, SRR TN R~ 7 b VAR TIEL T, T

diluted 10 times and the absorption spectrum of e TR 1 orl oy o =

the solution was measured by Hitachi EPU-2A et 1 o T e < 370 mp i shoulder

spectrophotometer. BT,
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Table III.  Acid values of the fat of swines fed H, S and Y diets

R Parts } | Loin Loin ‘l } \

Indivi- i Shoulder | ’upper) <under) ; Bacon | Ham i Leaf

_dual mark I 7 (layer ! \layer | e [ o
Hi 05 | oss 1 06 | 058 072 | os
H: 0.51 : 0. 88 i 0.79 ‘ 0.58 | 0. 56 ©0.30
S1 0. 66 0. 86 0.61 | 0.57 i 0.55 F0.24
Sa i 0. 56 0.76 i 0.67 ; 0.62 ; 0.54 i 0.35
Y 050 | 064 071 0.4 | 046 = 0.39

Table IV. Saponification values of the fat of swines fed H, S and Y diets
Parts i I Loin ‘ Loin { f ‘
Indivi- | Shoulder | (upper) | <under) J Bacon J Ham ‘ Leaf
dual mark layer / ‘ layer | I | o
H, 1926 199 | 1929 | 192.0 ‘ 191.9 | 193.8
H: ‘ 193. 4 193.0 | 194.0 193.0 193.2 194.7
Si ! 191.2 190.8 193.3 192.0 | 191. 5 193.6
Se J 191. 8 192.9 | 192.8 | 192. 8 193.0 193.1
Y ‘ 193.0 ‘; 192.0 192.3 ‘ 192. 8 192. 4 193.2
Table V. Ester values of the fat of swines fed H, S and Y diets
R Parts ! [ Loin Loin [ !
Indivi- | Shoulder | (upper) | (under) ! Bacon g Ham Leaf
dual mark ; , | \ayer /) | \layer f R

H; Co1920 0 193 | 1922 L4 1912 | 193.2
H i 192.9 | 192.1 193.2 | 192.4 ’ 192.6 194.4
St ‘ 190. 5 } 189.9 ‘ 192.7 | 191.4 | 191.0 193. 4
Sa j 191.2 | 192.1 192. 1 192.2 ‘ 192.5 192. 8
Y ‘ 192. 5 f 191 4 ‘ 191. 6 192. 3 191.9 192.8
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Table VI. Todine values of the fat of swines fed H, S and Y diets

' Parts | \ foin | Loin | l ‘
Indivi- \ Shoulder | (upper) \ (under> | Bacon | Ham 1 Leaf

__dual mark | I \layer | \layer | } ;
H, | ss7 | ses | sa4 | sa2 | 558 | 555
Hs ‘ 57.5 | 53.9 i 53.2 l 59.9 f 55.0 1 54.6
S, S92 | s sa4 | ®3 | 569 | 560
Sz ‘ 58.3 ‘ 52.8 ! 54.9 ‘ 58.0 | 56.5 ) 56.2

8

Y 6.0 = 566 1 594 | 55

| 58.6 l 55.8
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Table VII. Acetyl values of the fat of swines fed H, S and Y diets

- Parts I | Loin ‘ Loin ‘
Indivi- | Shoulder | (upper | (under) | Bacon Ham Leaf
dual mark ] i © \layer ; | \layer | B ‘ - i B
H: 23 o230 23 1 24 23 | 2.3
S > |31 . 28 | 24 26 | 24
Y 28 0 3s 2.7 3.3 25

33

5) 7EFIEEFOBIELEROBFEE AhALCD "y & T LB OBREROERE H, Sl
E@%@u%ﬁ%@m,YE@%@@@LLHE?%_cﬁmbanﬁ DT 370 mp T BRIEE
CEFOEMERE L. FOMERE VIO TH 5.

6%@@%W®%NTKOMTﬁt&iYH@%@Mh%k%<WTSE,HE@@T%%.7
e F LIS O & AR D J5EE T v A v LD T T ) YEREEILL fo X & ARTE LI
é&%ﬂm1%ém%§ﬁm_hﬁbﬁuJ¢%&ﬁvﬁ;'EMB“mWﬁﬁWMkiv{y%mﬂiﬁ@%ﬁ%



JR o i kb & N5 W5 AL B BI 3 2 BT 111

Table VIII. Colour intensities of the saponified solution of acetylated fats

. Parts | Loin Loin ‘ ]
Indivi- . Shoulder (upper) (under) | Bacon Ham Leaf
~dual mark } layer layer e i
H. 0. 240 0.282 0.250 . 0.262 0.307 0.288
S 0. 307 0. 325 0.497 | 0.437 0. 360 0. 367
Y 0. 629 0. 594 0.573 | 0.641 | 0.545 | 0.438

Colour intensities were represented by optical density at 370 m«. Procedure for the measure-

ment was same as marginal note of Fig. 1.
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Table IX. Melting points of the fat of swines fed H, S and Y diets

Parts —— Loin Loin ‘
Indivi- Shoulder <upper) (under) Bacon | Ham Leaf
dual mark - e | \layer/ layer , o P

H; ! 43.5°C 46.0°C 46.4°C 44.5°C 1 44.5°C 48. 8°C
H: ; 44,2 45.5 46.7 } 44.4 i 44.3 48. 5
S: ‘ 41.4 44.2 44.2 ; 41.3 : 42.0 48.2
Se 1 41.4 44,2 43.5 | 41.2 i 41.2 48.2
Y 1 40.8 43.0 43.0 ! 41. 5 ’ 41. 8 47.2

Capillary method was used for measuring.
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Summary

Three trials were conducted to study the influences of the three diets upon the property
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of the depot fat in swine. Littermate male swines, seven months after birth, were separately
fed during a 60-day period on diet H, S and Y represented in Table I; especially Y-diet con-
tained the silkworm pupae meal. The swine fed Y-diet did not get steatitis (the yellow fat di-
sease of the swine).

Nevertheless, as will be mentioned later, some differences in chemical properties could be
observed in the swine fats treated in the three trials.

Fats for the analysis were taken from the shoulder, loin (upper and under layer), bacon,
ham and leaf parts.

(1) The taken fats were observed to be white in colour, odorless and tasteless, respecti-
vely.

(2) Acid value (A. V.), saponification value (S. V.) and ester value (E. V.) showed no
differences worth noticing through the three divisions H, S and Y. In general, each A. V.
of the depot fats was ascertained to be comparatively small, that of the leaf fat being espe-
cially so. S. V. and E. V. of the leaf fat were slightly larger than those of the five parts.

(3) Among the three trials, iodine values of the shoulder, loin (under layer) and ham
fats of the swines fed Y-diet were slightly larger than those of the ones fed the other two
diets.

(4) Tt was found that through the three trials, acetyl value of each fat in the six parts
of the swines fed Y-diet is the largest, that in those fed S-diet is middle and that in H-diet
is the smallest.

(5) As regards the colour intensity of the saponified solution of acetylated fat, marked
differences were observed among the three trials. The tendency of the change of the colour
intensity was ascertained to be the same as that of acetyl value mentioned above.

(6) Excepting the fats of bacon and ham part in Y division, the melting points of the
fats in H division were fixed to be the highest, those in S division, middle and Y division,
the lowest.



