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Feed and water intake

1.2 C : R=9 :1 *
1.0F v777777) Concentrate
0.8

Roughage
v |

Water intake 2.2 liter

& H o[l
0.0y 5 3 4 5 7 hr.
kg C:R=523:5
1.0}
0.8F [ Water intake 1.5 liter
-
0.6
hr.

Water intake 1.3 liter

] | 1
3 4 5 7 9 hr.

Time after feeding

Fig. 2=-1-1-2, Change of feed and water intake.
*C---concentrate, R---roughage.



Table 2-1-1-2, Chemical component and fatty acid
composition of diets used in the experiment

Item Concentrate* Roughage**

Moisture 13.7% 12.3%
C.protein 13.0 6.6

C.fat
N.
C
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t
.
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wWoNBY bW B BRIV W
> W b

oo n

component
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Chemical
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0 0
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Remainders

UeSeF A ***

Fatty acid composition
0
s
e

mv

~
(0]
[
>
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*Concentrate was formula feed (Beef Deluxe) made

by Nihon Nosan Kogyo Co., Ltd. ) _ .
**Roughage was mainly grass hay mixed with timothy.

***Unsaturated fatty acid.

/3



mg/100ml
80v

B gT—T———§
C:R=9:1 *
®
70 - e
\& C:R=5:5
607" - o--ron-0
o"/ .§: /'\ C:R=1:9
50'??' * \::: .—t—_—=§ ® \.
: Sve e @----e"” ° “~e
407+ .-
i Feeding P(0.0l**\\\\\.
§ Q= Time NQS.***
; 30
2 ob
8 20
o)
B 109
0 ! | | | { | | 1 1
mg/100mL  © 3 6 9 12 15 18 21 24 hr.
5001
a0l AT e
= i IS
® o ® PY S~
300 | T 0\._:
n Feeding PLO.Q5**** ¢
oo 200 Time P<0.05
o o
08 100
% 00
<
0 L L i i | L | 1 I
mg/100ml  ° 3 6 9 12 15 18 21 24 hr.
300 Feeding P<0,01
Time N.S.
6] /.\ -
.g 200 [ /. .-.\
3.-0 ® . .——.‘.'-— PY . ™ ”
orf or | o \.~.\ . ° . \./ ————
gg 00 .VA.\‘.eo"."‘~:-—"’.---‘__.\"*“o-----~-.>"~“‘\‘~:'
a 0 L | | 1 | 1 { 1 .
mg/100ml  ° 3 6 9 12 15 18 21 24 hr.
200 | Feeding P{0,01
Time N.S.
O 100 o o _
;: ) .::;-‘«'I.\.—;—_—.\qe;—ﬂ_—‘ _ ---- —3 :-___ : _______ §>—- ~ ....... F 4 -\:4
3‘"'! 0 ) 9--$285=T8 777 @—-~—--- g - ¢
é,’% 0 3 6 s 12 15 18 21 24 hr.

Time after feeding

Fig. 2-1-1-3, Change in concentration of VFA in rumen liquor.

*C ---concentrate, R==~-roughage. **Significant at 1 % level of
probability, ***Not significant, ****Significant at 5 % level
of probability.
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acids to total fatty acids in rumen liquor.
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Table 3-1-1. Comparison of feed utilzation and carcass constitution

C:R=T7:3 C:R=5:5 C:R=3:1
Feed utilization
Initial body weight (kg) 39.9+3.6 38.7+2.5 38.7+3.6
Final body weight (kg) 63.0+2.8%" 58 1%1.38 52.4+5.58
Daily energy
intake (kcal/day) 4938+ 473 4297+ 242 4073+ 504
Daily gain (g/day) 175+ 54 144+ 97 102+ 29¢
Feed conversion ratio 10.6+0, 84 1.7+ 1. 448 16.1+4.45
Carcass constitution
Dressed carcass (kg) 29.1+2.04 25.0x0.9% 20.8+3.2°¢
(% (46.0%0.8)72) (43.0+0.5%2  (39.7+1.8)C
Digestive organ (kg) 12.7x1.2 14.0+0.8 14.4%1.9
(% (20. 1% 2.4 (24.1:1.8)4¢  (27.7%4.40)7
Internal depot fat (kg) 3.7+0.579 2.7£0.1A8 1.8%0.3¢
(%) (5.7+0.6)4 (4.6+0.2)48 (3.5+0.7)¢

1) Means with same superscript or without superscript are not significantly
different at the 0.05 probability level,
2) Figures in parenthesis are given percentage of live weight.
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Table 3-1-2. Comparison of apparent digestibilities

C.protein C. fat NFE C. fiber
%) &) %) &)
3

C:R=7:3 63.2+ 2.6 76.4 £14.7 78.5 +£0.1 58.3 +10.1
C:R=5:5 62.5+ 4.9 77.7 £ 7.6 74.3 4.0 68.2 =+ 3.3
C:R=3:7 62.5%+11.2 68.0 +10.2 75.0 £5.4 69.6 £10.8

DCP TDN B

%) %)
C:R=7:3 7.2 £0.6 60.1+£2.5
C:R=5:5 6.5 1.0 57.9+4.8
C:R=3:7 5.8 £1.5 59.3%5.9
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Table 3-1-3. Comparison of Coastitution

composition of carcass muscle

of left side carcass aand chemical

C:R=7:3 C:R=5:5 C:R=3:T
Constitution of lTeft side carcass
Muscle (kg) 7.1 0.6 6.2 +0.4 5.8 +0.8
(%) (50.0 £2.8)”  (52.2 *1.4) (56.9 +4.8)
Fat (kg) 4.1 +0.54 2.9 £0.18 1.7 +0.9¢
(%) (29.1 +0.6 )  (24.5 £2.0)7  (15.7 +6.1)8
Bone (kg) 2.5 £0.5 2.4 *0.1 2.4 0.3
(%) (17.9 £1.3)A  (20.3 £0.7)%  (23.6 *1.5)¢
Chemical compoesition of carcass muscle (%)
Moisture 72.0+1.8 A 74.0+1.18 75.2+0.7€C
Crude protein 20.0x1.2 20.4+1.1 20.0%+0.9
Crude fat 5.9+1.84 3.5£1.078 2.9+1.48
Crude ash 1.1%0.1 1.2+0.1 1.2+0.1

|) Figures 1in parenthesis are percentage of carcass.

VM



SHANEHIARR Y OUERTLVRICTESZZLAALATVS
Tr&kY. BESAHYEKRTIECEEERESETCVWE I L R EMT
Twa,
REZRXNVX-PORBRBEZLIVEIRV¥-PEEDOEZDDIE
BRTRI¥— I3 MH. Armstrong and Blaxtef)l:tdxiﬁwﬂzﬁkla‘wv
¥-ABBOZHhIVELS R2HBHC. MERKSERRILELDTX
WX -8B, B HTCRBLEIIRMAIARVWILIAORER
AELETHILRERHITTVS. B, HHE. VFAL00 kcal®d
KM RIVE— DS Bheat incrementd ULTRDh 3R ISEEREET%. 7
nezymu%‘ﬂ&w%aﬁnmﬁ%iﬁﬁﬁaﬁéa&ﬁbrnéo
Zhit. ~RICHAN:2ZERITZLE-FHFAOVFAHBRKE W TR
AToEAVBIYVBETI0T. AFARSKRTCIIHGARBRICES R
BHROEALALVFA#RDEWII X Bheat increment®d ER R M D E
EOEDODERIRXANX-DRBESTELHFEXLHN B .E K. Lofgreen

and Garret‘ﬁiﬁ& OEBOEKRTIRNVF— (Mcal/kgd) DD H. Jv—
BUBEET070. I-VEETLR2LABABTELL B 2> T3 Z
EERLULTVWS. ZFERTHLRESEHLHAROKRSEHEDEVWHFTD
NERKEZABELRSALRVWT., HARSKREOHABREREN L -S> T
i, ThHooHEL2ENITIRRERS E.

wiIC, KEBEBHOBITRER. IvERESLIUVBEOREICHIE
EEE3—-1—-2~F3—-1-3ikxd. ZOKRE. C.. gL H

B 7BRFABEIRIXBRREZR L BEFCASBANELRRIELAY



3
.

0O
fatty acid

Cle

o)
-
3]
@
Q>
oe 1J
0
- o
O+
10 | 1 1 1 i}
% 0 5 10 15 20
Week
50
-
40
o] B ()
8 .<.\\\. ® °
© 30 - == | S — T
- > @
% o
o 20
U W
| | 1 4
1?4 0 5 10 15 20
10 Week
o
-
2 a
0 0 5
O-A
T ¢ 0
'g z. fU 0 [l ] 1 [ J
g o jj’ 0 5 10 15 20
sz 4‘-; Time of fattening Week
m + 4

Fig.3-1=-2.Change in composition of C16:0, C18:0, C18:1
and branched chain + normal odd number C fatty acids of
omental adipose tissue during fattening.* C----concentrate,
R----roughage.

&0



60
50r

g'g 40r o P

P

© 0 30| NSt Fee S — $

3 3*

oD

g o 5

D‘“ | |

1 i L.

105 5 10 15 20
50 Week

o -

a

o 401

4

: ool i——t

o

o]

|9| 20 1 | ] ] i}
© 0 5 10 15 20
60 - Week
55|

4

4 sof e — PU—— -

2 — | © .

° 88—

o 45F

o4

3 1 1 1 1 —J

4 40 5 10 15 20

= Time of fattening Week
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Table 3-1-4. Comparison of fatty acid composition, iodine value and melting
point of different adipose tissues at slaughter time
C:R=7:3 C:R=5:5 C:R=3:17
Fatty acid composition (%)
Subcutaneous 25.7x2.17 23.3x2.1 25.3+0.8
C16:0 Intramuscular 21.6% 2. 4A8 21.3x1.64 24.3x2.2R
fatty acid perinephric 23.1x1.4 22.8+1.8 23.0x1.3
Omental 23.4%x2.3 22.420.1 22.7x12.12
Subcutaneous 21.6+3. 44 27.4+2.34R 30.5+1.98
C18:0 Intramuscular 18.8+2.84 21.8+1.98 25.5+3.3¢
fatty acid Perinephric 36.1+3.14 41. 0= 1.648 43.6*x1.4 8
Omental 34.4%5.9 38.3*+1.3 39.1+2.1
Subcutanecous 42.9+1.74 39.6+0.2% 34.3+3.18
C18:1 Intramuscular 51.0%t2.54 48.3+2.04 41.7%x3.38
fatty acid Perinephric 31.6+3.8A 28.5x1.74 23.9*+1.2R8
Omental 31.8%+5.3 30.0x2.4 27.2%2.9
B.C.+ Subcutaneous 3.6x0.4A 3.8+0.14 4.8+0.58
N.0.N. C. Intramuscular 3.0+0.4 2.7x0.5 2.8 1.6
fatty acids” Perinephric 4.2+0.35A 3.3+0.7A 4.8+0.88
Omental 5.0%x1.3 4.5+0.35 5.9%£0.3
Subcutaneous 46.5+2. 1A 42.7+0.9% 37.0%3.68
Unsaturated Intramuscular 55.8+2.2A 52.81+2.448 46.1%3.4¢
fatty acids Perinephric 34.9+3.9A 31.1£1.74 26.6+t1.34
Omental 35.1%6.0 32.9+2.2 30.5*+2.8
lodine value
Subcutaneous 42.8+4. 1A 38.2+0.6BA 34.6+4.98
Intramuscular 50.4+2.94 48.2%0.94 42.0+2.18
Perinephric 32.9+2.8 30.1%1.6 28.0+1.17
Omental 34.9%3.1 33.4*1.4 31.4%1.3
Meltimg point ©)
Subcutaneous 44.0F1.44 45.7+1.54 49.0+1.08
Intramuscular 39.8+2.0A4 42.0+1.88 44.51.0¢€
Perinephric 49.5*+1.74 51.7+1.24R 52.7+0.68
Omental 47.7x1.5 49.7%0.6 50.0%1.0

1) Branched chaio + normal odd number C fatty acids.
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Tabie 3-2-1. Comparison of feed utilization and carcass constitution

+Propionate t+Acetate Control

Feed utilization

Initial body weight (kg) 47.0x0.2 44.5%06.4 38.7x2.5
Finai body weignt  (kg) 66.2+9.2 62.9%8.4 98.1%x1.3
Daily energy
intake (kcal/day) 4636+ 395 4613569 4297242
Daily gain (g/day) 144 70 138+ 16 144 9
Feed conversion ratio 12.5+3.17 13.2x0.2 11.7x1.4
Carcass constitution
Dressed carcass (kg) 32.0*6.4 30.3x3.2 25.0x0.9
) (48.3+3.1 )P (48.2+1.4)7  (43.0%0.5 )9
Digestive organ (kg) 12.4%£1.5 10.6£2.0 14.0+0.8
(% (18.70.4 )% (16.8%£0.9)” (24.1%1.8 )8
Internal depot fat (kg) 3.8 £0.84 4.3 £0.24 2.7 £0.1 »
(%) (5.7+0.4 )7 (6.8%0.6 )" (4.6%0.2 )8

1) Means with same superscript or witheut superscript are not siganificantly
different at the 0.05 probability Ievel.

Z) Figures in parenthesis are percentages of live weight.



Table 3-2-2.

Comparison of apparent digestibilities

C.protein C. fat NFE C. fiber
*%) *) *) *)

+Propionate 62.2+0.1 76.0+0.3 75.2%1.1 70.6+0.5
+tAcetate 62.5+0.6 77.3*1.2 73.8+1.8 68.1+2.8
Control 62.5+4.9 77.7x7.6 74.3+4.0 69.2+3.3

DCP TDN

*) %)
+Propionate 6.8 £0.1 58.4+0.7
+Acetate 6.9 £0.1 57.3%x1.3
Control 6.5 1.0 57.9+1.3
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Table 3-2-3. Comparison of constitution of left side carcass

composition of carcass muscle

and chemical

+Propionate +Acetate Control
Constitution of left side carcass
Muscle (kg) 7.8 1.1 7.3 0.5 6.2 £0.4
(%) (52.5 £2.1) (53.3 0.5 (52.2 *1.4)
Fat (kg) 3.8 £1.3 3.8 £0.7 2.9 £0.1
(%) (25.1 *4.6) (27.9 *2.8) (24.5 £2.0)
Bone (kg) 3.0 £0.4 2.3 0.8 2.4 0.1
(%) (20.5 *=0.6) (17.0 £1.9 (20.3 £0.7)
Chemical composition of carcass muscle ( %)
Moisture 71.0%x2.14 71.9%0.64 74.0£1.18
Crude protein 18.6+0.54 19.2£1.048 20.4+1.18
Crude fat / 8.5+2.44 /6.8%£1.1A S 3.5%1.08
Crude ash 0.9+0.14 1.0£0.14 1.2+0.1%

1)Figures in parenthesis are percentages of carcass.
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Table 3-72-4. Comparison of fatty acid compositioen,

iodine value and melting
point of different adipose tissues at slaughter time

+Propionate tAcetate Control
Fatty acid composition (%)
Subcutaneous 23.6%0.3 27.3%3.3 23.3x2.1
C16:0 Intramuscular 23.1x1.24 25.0+2.04 21.3x1.67
fatty acid Perinephric 22.1%0.17 24.0%x2.3 22.8x1.8
Omental 22.3%12.4 26.2%0.4 22.420.17
Subcutaneous 13.9+3.84 23.4+2.948 27.4%+2.38
C18:0 Intramuscular 14.1+£0.94 20.4*+2.58 21.8+1.98
fatty acid Perinephric 34.5%5.4 37.0*x1.9 41.0X1.6
Omental 32.9%4.3 31.8+1.3 38.3%1.3
Subcutaneous 46.9%0.54 38.1%0.74 39.6x0.2¢
C18:1 Intramuscular 50.3x2.74 45.8+3.24 48.3+2.01
fatty acid Perinephric 30.8+3.1 29.4%0.3 28.5%1.17
Omental 32.5%0.6 32.9%1.4 30.0%2.4
B.C. + Subcutaneous 8.1 =1.34 5.2 £0.448 3.8 £0.18
N. 0. N. C. Intramuscular 5.1 £1.14 2.7 £0.9% 2.7 £0.5%
fatty acids” Perinephric 5.8 +0.24 3.9 +0.1R 3.3 +0.78
Omental 6.0 £1.5 4.0 0.4 4.5 0.5
Subcutaneous 53.8+2.54 42.3%0.0% 42.7+0.98
Unsaturated Intramuscular 56.5+1. 1A 50.6*x3.14R 52.8x2.4 8
fatty acids Perinephric 35.6%4.2 32.8+0.0 31.1x1.17
Omental 36.5%0.2 35.4X0.6 32.9%2.2
ITodine value
Subcutaneous 52.6+2.84 39.5+2.1R 38.2+0.68
Intramuscular 49.5+0.84 44.6%2.18 48.2+0.9 4
Perinephric 36.2x2.1 34.1+2.8 30.1x1.6
Omental 34.7x0.5 33.3*x1.3 33.4%1.4
Melting point (t)
Subcutaneous 40.0%1.44A 45.0+1.448 45.7+1.58
Intramuscular 40.3%0.5A 42.3+0.98 42.0%1.88
Perinephric 48.0%1.44 48.5%0.74 51.7+x1.28
Omental 48.0x0.0 48.5x0.17 49.7%0.6

1) Branched chain + pormal odd number

C fatty acids.
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Table 4-1-1. Comparison of feed utilization and carcass composition
of sheep fed propionate and acetate.

Control period Propionate period Acetate period

(5 heads) Supplement Infusion Supplement Infusion

Age (month) 13 15 15 ) 15
Initial body weight 48. 2 56.6 95.0 54. 4 36.0
(kg)
Final body weight 51.8 11.2 64. 4 64.2 45.2
(kg)
Amount of propionate 18.% 22.4
(% of TDN)
Amount of acetate 17.1 21.5
(% of TDN)
Daily gain(g/day) 180 152 85 102 110
Feed conversion ratio 9.1 10.9 12.9 15. 4 1.9
Carcass composition
Dressed carcass (kg) 37.95 31.95 33.0 19.7
(%) (52. x (48.9) (51. ) (43.8)
Digestive organ (kg) 11.8 13.9 10. 6 8.5
%) (16. 6) (21.5) (16.5) (18.8)
Internal depot (kg) 4.1 2.8 3.3 2.5
fat (%) (6.6) (4. 9 (5.D (5.5

X : Figures in parenthesis are percentages of body weight.
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Table 4-1-2. Comparison of carcass composition and chemical
composition of carcass muscle of sheep fed propionate and

acetate.

Supply of propionate Supply of acetate
Supplement Infusion .Supplement Infusion
Carcass composition
Muscle ( kg ) 16. 0 16.0 17.3 9.2
(%) (46. ) x (87. 5) (56. 1) (49.7)
Fat (kg ) 12.1 b. 8 1.3 5.6
(%) (36.8) (24. ) (20. %) (20. 1D
Bone  ( kg ) 5.8 5.0 6.4 3.1
(%) (16. 8) (18.0) (20. 5 (20. 1)
Chemical composition of carcass muscle (%)
Moisture 68. 1 66. 5 11.3 10. 8
Crude protein 18.1 19.2 19.0 19. 7
Crude fat V11,6 /11.3 V1.4 v 1.4
Crude ash 1.0 1.0 1.1 1.1

X : Figures in parenthesis are percentages of carcass.
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Fig. 4-1-1, Change in composition of C16:0, C17:0, C18:0
and C18:1 fatty acids of adipose tissues during fattening
by VFA salts feeding.
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Fig. 4-2-1. Change in feed and water intake in the VFA
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Table 4-3-1. Comparison of feed utilization by supplying VFA salts to hamster

t+Propionate tAcetate Control
Initial body weight (g) 49.5 +7.4 V° 48.9 *+10.1 48.0+6.7
Final body weight (g) 110.8 9.2 » 2> 92.8 +£12.8® 92.2+15.5"
Body weight gain (g) 61.3 +8.4 ¢ 43.8 +5.4 8 44,2+9.3 °®
Daily gain (g) 1.3 0.2 * 0.9 £0.1 °® 0.9+0.2 ®
Feed intake (g
Basal fodder 343.1 *£27.6° 308.0 £35.0° 328.4+%35.2°
VFA calcium 29.7 2.5 36.0 *3.7
Total 372.8 +30.1° 343.9 +38.4° 328.4%35.2°
Feed conversion ratio 6.15 +0.76" 7.88 +0.66° 7.60x1.09°
Dry matter digestibility(¥) 83.0 1.3 83.1 1.9 84.7x1.2

1) Mean *standard deviation.

2) Means with the same superscript or without superscript are
different at the 0.05 probability level.

2

not significantly
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Table 4-3- 2. Comparison of chemical composition and

slaughter time by supplying VFA salts to hamster

energy of whole body at

+P?:pionate t+Acetate Control
Chemical compositiion (%)
Moisture 56.8+1.7 ¢ 59.2 1.2 ° 60.3+3.0 ®
C.protein 17.1+0.8 17.1 0.7 17.0+£0.7
C. fat 20.7£2.5 17.9 £2.1 17.4%4.2
C. ash 3.4+0.4 3.7 £0.3 3.7+x0.4
Others 2.0+0.5 2.1 0.4 .6+0.7
Chemical composition (g)
Moisture 62.9+4.8 54.8 *6. 55.2+6.9
C.protein 18.9+1.2 15.9 £2.5 ® 15.6x2.1 ¢
C. fat 23.0+4.1 ° 16.7 £3.5 ® 16.5+6.4 ®
C. ash 3.8+0.6 3.5 £0. 3.4+0.
Others 2.2+0.6 1.8 +0. 1.4+0.
Energy (kcal)
C.protein 108.7+£7.2 * 89.6 +14.1° 88.3+11. 8°
C. fat 215.9+38. 8¢ 157.0 +32.8" 155. 3+60. 5°
Others 9.0+2.3 7.6 £1.9 5.7+2.2
Total 333. 6+48. 3% 254. 2 *+48.8"° 249.3+74.5°
Energy gain (kcal)
C.protein 61.9+8.3 *° 45.4 £7.3 ® 44,9+6.3 ®
C. fat 163.3+35.1° 105.1 +24.7° 104.4+53.7°
Others 5.2+2.0 2.9 1.8 2.9%+1.8
Total 230.4+45.5° 153.4 +33.8" 152. 2+61. 8®
Productive energy (kcal/100g)
VFA calcium or
basal fodder 256. 0+90. 0* 64.0 *16.8° 44,7+13. 4°
VFA 321.7+114.2 * 83.7 £22.1°
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Table 5-1-1. variation of unsaturated and saturated fatty
acids duruing 24 hours

ar——

—_—

Rumen ligquor from

the sheep fed with: C:R=8:2 C:R=5.5:4.5 C:R=3:7

Added substance to incubation %

fluid: formula feed
Cp:s fatty acid 0.0 -1.1 -1.6
Cu:» fatty acid =13.6 -26.1 -33.7
Cis:y fatty acid -2.2 +6.0 +9.8
Cup:g fatty acid +16.6 +23.8 +24.5

Total unsaturated
fatty acids -15.8 -21.2 -25.5

Added substance to incubation

fluid: grass hay

Cu:;s fatty acid -5.6 -8.6 -11.8
Cy:» fatty acid -11.6 -18.0 -21.9
Cw:1 fatty acid +5.6 +5.0 +14.6
Cu:0 fatty acid +10.4 +20.9 +21.3
Total unsaturated

fatty acids ~11.6 —21.6 -19.1
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Table 5-1-2. VFA production during 24 hours

Rumen ligquor from

the sheep fed with: C:R=8:2 C:R=5.5:4.5 C:R=3:7
Added substance to incubation ——g/DM 100g
fluid: formula feed
Acetic acid 12.5 19.1 14.8
Propionic acid 12.5 l6.1 10.9
Butyric acid 3.0 4.5 3.0
Total VFA 28.0 39.7 28.7

Added substance to incubation

fluid: grass hay

Acetic acid 12.3 13.4 11.7
Propionic acid 11.6 13.5 9.2
Butyric acid 3.8 3.8 2.5
Total VFA 27.7 30.7 23.4
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Table 5-2-1. Variation of unsaturated and saturated fatty
acids during 24 hours

Rumen liquor from

the sheep fed with: +Propionate +Acetate Control

Added substance to incubation %

fluid: formula feed
Ci:s fatty acid +0.0 -1.2 -1.1
Cis:z fatty acid —-29.6 -29.3 —-26.1
Ci:y fatty acid +15.4 +7.6 +6.0
Ci:c fatty acid +13.3 +20.5 +23.8

Total unsaturated
fatty acids -14.2 ~22.9 -21.2

Added substance to incubation

fluid: grass hay

Cu:3 fatty acid -7.5 -10.2 -8.6
Cw:; fatty acid -20.7 -21.6 -18.0
Cu: fatty acid +15.0 +13.0 +5.0
Ci.e fatty acid +14.8 +18.8 +20.9
Total unsaturated

fatty acids -13.2 -18.8 -21.6
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