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ABSTRACT

This study was conducted to investigate the influence of dietary w-fatty acids on fatty acids
composition and storage characteristics in meat samples of spent hens. Spent hens were randomly
assigned to one of the four dietary treatments : 1) Control (commercial feed), 2) T1 (commercial
feed supplemented with 10% olive oil, 3) T2 (commercial feed with 10% canola oil), and 4) T3
(commercial feed with 10% sardine oil). They were fed one of the experimental diets for three
weeks and slaughtered. The meat samples were stored at 4+1°C. The storage characteristics and
fatty acid contents were analyzed for meat samples stored over a period of 1, 3, 5, 7 and 9 days.
The pH of all treatments significantly increased during the storage periods(P<0.05). The per-
oxide values (POV) of all treatments were significantly increased up to 5 days; after that the
POV decreased significantly (P<0.05). The POV of treated groups were significantly higher than
those of the Control in the thigh meat(P<0.05). The T3 showed the highest POV among all
treatments. Although the breast meat tended to be lower in POV than the thigh meat, no signifi-
cant difference was detected between the two meats. The TBARS (thiobarbituric acid reactive
substances) of all treatments were significantly increased as the storage period extended(P<0.
05). After 3 days, the TBARS of oil-treated groups were significantly higher than that of the Con-
trol (P<0.05). The T3 showed the highest TBARS among all treatments (P<0.05). The TBARS
of the breast meat was lower than that of the thigh, but no statistical difference was found be-
tween them. The unsaturated fatty acid content of the breast and thigh meats in all treatments
were slightly decreased as the storage period extended. The oleic acid was higher in T1, and the
linoleic acid and linolenic acid were higher in T2 than the other treatments. The eicosapentaenoic
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Masan, Korea)
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acid and docosahexaenoic acid were higher in T3 than the other treatments. The unsaturated fatty

acid contents of the breast meat were slightly lower than those of the thigh meat. The n-6 fatty

acid contents of the breast and thigh meats were slightly increased as the storage periods ex-

tended. The n-3 fatty acid content of T3 was the highest among all treatments. The n-6 fatty acid

content of breast meat was lower than that of thigh meat. The n-6 fatty acid content of the breast

meat was slightly lower than that of the thigh meat,

(Key word : spent hen, olive oil, canola oil, sardine oil, breast, thigh)
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Table 1. Formula and chemical composition of the experimental diet for layers!

Ingredients Content Chemical composition

Corn 64.5% Crude protein 14.12%
Soybean oil meal 12.0% Crude fat 2.23%
Rapeseed oil meal 9.0% Crude fiber 5.4%
Ground limestone 8.9% Crude ash 13.75%
Animal fat 1.2% Calcium 2.52%
Others? 4.4% Phosphorus 0.46%

ME(kcal /kg) 2,850

1 Commercial formula feeds for laying hens,

2 Corn gluten, alfalfa, NaCl, vitamin mixtures, meat and bone meal and Ca-phosphate.
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Table 2. Fatty acids composition* of dietary oils
used

Olive 0il Canola oil Sardine oil

Cuo - - 8.82
Cie:o 14.84 8.84 19.79
Cis:1 1.97 0.15 9.70
Cis:o 1.01 5.38 3.72
Cis 71.07 35.96 18.25
Cis:2 10.56 45.49 1.36
Cis:3 0.55 3.75 0.63
Cao:o - 0.42 0.61
Ca04 - - 1.22
Co:s - - 20.41
Cas = = 2.37
Cass - - 13.12
SFA! 15.85 14.65 32.94
MUFA? 73.04 36.11 27.95
PUFAS3 11.11 49.24 39.11
n-3 PUFA 0.55 3.75 36.53
n-6 PUFA 10.56 45.49 2.58

* Fatty acids compoition was determined by
gas-liquid chromatography and is expressed as
mean average weight percent compositions on a
fatty acid basis.

! SFA : Saturated fatty acids.

2 MUFA : Monounsaturated fatty acids.

3 PUFA : Polyunsaturated fatty acids.

Olive oil, canola oil ¥ sardine o0il-& A4 7
ot AREAZEA] 4T BASHE BHslglon,
2t 7189] At AL Table 29 2t}

HAEFE AFEEl= AR TIES 1Y 120 g 7
TOE 1Y 28] AT, FFFS ABLHF
o] 2] Ax2 FEI) FFHYLH, A 2
dAY] AP 2w 16~24TS FASNG. £33
@9 Alo)R] 17H(27.27 cmx36.36 cm) ol 244 4=
£3tach
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Table 3. Experimental design

Storage(days)
1 3579

Control (feed 100%) O O O O O
T1 (feed 100% +

Region Treatment*

Breast olive ail 10%) OO0 OO0
and T2 (feed 100% -+
Thigh canolaoil10%) O O O O O

T3 (feed 100% +
sardine 0il 1025) O O O O O

B AR YT dAL Table 37 zon, A
E= 4 9 ERE ARSI 59 3% &
od AEE AMSdEle ASYoH, =AE INE
AL dEstd F2 L NEZE 71X (poly-
ethylene)dted WALE(4+1 C)IA 1, 3,5, 7, 9
Y2 AstEA 2 Aol g

2) dEEs

(1) pH

29, AL 5& AAT FAS 10 gl £/ 90
mL& ¥} homogenizer (MSE, USA)oA Fd3}
(14,000 rpm, 1 min) 3t =& 319}

(2) AlEH Peroxide value, POV)

A&(0.5 g)oll &9 (chloroform™ acetic acidE
2:322 E%) 35 mLE 7}stn E£E9] o] Aute
Ut 2 F KI 23189 0.5 mL 718tz 18 %
FFTE 30 mL 7}&F &, o]A2 0.1N sodium thio-
sulfate2 &3 3tA ),

(3) Thiobarbituric acid reactive substances
(TBARS)
Witte 5(1970) 2] gl A3 =3 3tch.

(4) Fatty acid analysis

Morrison# Smith(1964) ] W0l &3] 42395}
Jom, olul gas chromatography(GC)e] A&
Table 49} 2},
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Table 4. GC (Shimadzu GC-14A) conditions for
analysis of fatty acids composition

Item Condition
Column Allech AT - Silar capillary column
30m X 0.32mm X 0.25 uL.
Initial temp.; 140C
Final temp.; 230C,
Injector temp, : 240C
Detector temp. ; 250C
Programming rate : 2°C /min
Detector Flame ionization detector
Carrier gas He
Flow rate 50 mL /min

Split ratio  100:1

3. BAIEA

AgdA dojd 4AL SAS /PC system& ©)&
aled B3 Duncan(1955) 9] AtkEa4E 4
Alstett.

=z ¢ oE

1. pHe| 8
3259 7188 Aol Hoj A A 372 F

o3 & 2AEY F23 gERFE L= 4T)
AAsAA] pHel WslE wws ZAde Table 13
2k,

AR7)7ke) 7t wet pHE AT f
oA o 2 =7}t tH(P<0.05). o|# 3 A= Yang
7} Chen(1993)¢] S719] &-& EH35ted 3TAA 4
AR s < pHE F930z Freitte
B} SApElnh gutzos §o pHe AEZE
Zo| A3} Z7hetAl HEd, ole Ul oprjite]
B2 =o €714 7171 =29 A (Bartholmews}t Bl-
umer, 1977) 3, 4% owdel 43849 W3},
A g A 2 grdole] A4 Foll s
pH7} Z7}(Deymer$t Vandekerckhove, 1979)3t
= zzEn gk

Az Pl W& pHel Hske 7158 7k A+
Eo] gzl vE] B2 AU, 53] T34
pH7} elxje] ol vls) A vehtle Z3eldch A
ERoA] T377F A A7 B¢t fod¥ez w2
pHE YeERio W (P<0.05), F2olre dAHLS
2 =2 pHE JeriQh =3 F2dAe T13 T2
ol A7 3U-S AlYstA f-2lFHA ol A,
e A E AF 7Y o)F T2rk T1 B} felH e
2 & pHE VePIATHP <0.05).

Fox UER 7] viudME F29 pHYl tE

Table 5. The pH values of the breast and thigh meat samples, during 9-d storage period at 4%, of

spent hens fed different dietary oils

Region Treatment? Storage(days)
1 3 5 7 9
Control 5.428° 5.662° 5.76¢ 5.858° 5.93%
Breast Tl 5.5 5.68% 5.77° 5,874 5.944
T2 5.53% 5.74P 5.79¢ 5.8988 5.944
T3 5.54% 5.765 5.79% 5.90"2 5.96*
Control 5.52P° 5.80%® 5.83B¢® 5.9148¢ 5.9644
Thigh Tl 5.60"2 5.83¢% 5.85C 5.928¢ 6.05%¢
T2 5.63™ 5.87¢® 5.91¢% 6.015° 6.134°
T3 5.65% 5.91¢ 5.93% 6.108= 6.25%

ABCDE \eans with different superscripts in the same row are significantly different (P<0.05).
abed \Means with different superscripts in the same column are significantly different (P<0.05).

1 Treatments are the same as in Table 3.
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Table 6. The peroxide values of the breast and thigh meat samples, during 9-d storage period at 4C, of

spent hens fed different dietary oils

Region Treatment? - Storage(days)
1 3 5 7 9

Breast Control 10.40™ 11.47% 13.334¢ 12.80% 12.078¢
Tl 10.47" 12.40% 13.804¢ 13.13B% 12.60¢%
T2 10.60°° 12.60¢= 14.804° 13.4782b 13.105¢®
T3 10.93P: 12.83% 16.134 13.938= 13.7382

Thigh Control 10,5484 11.93™ 15.424¢ 14.00%4 12.60¢
Tl 10.73P¢ 12.70°® 16.534° 15.078¢ 13.13¢
T2 11.10%° 12.84™ 17.23%0 15.638° 13.75%%®
T3 11.6082 13.21%= 18.8742 16.4782 14.75%

ABCDE Means with different superscripts in the same row are significantly different (P <0.05).

abed Means with different superscripts in the same column are significantly different (P<0.05).

! Treatments are the same as in Table 3.

Ruo e 3RS Ul olee ke ol
& 2(1994) 0] SAE 0TAN AFHAL ) F2)
pH7} =) Beh Witk m 3o} LS

2. ISP HPOV)

AAG717v0] Al ©E POVE W3hks A A
g A 597k felFoR FrkEiey
(P<0.05), 5¢ olF fooz zAFAHPLO.
05). ©]213t ZAx= Koskas 5(1984)°] linoleic
acidz} A@717ke] Al wet 13+ AP EQ
hydroperoxides’} A% 18U 7R F718IA07F A4
Athe 119 fAFEH, ol 13} A ER] T}
AztEo] oA 2EF F Ao 23 dEgES £
A= A7) HEQD R (QAE, 1995) 2.2 AlREn.

Aol g POVel Hdle 7|EH7TEY
POV7E thxTol ws) ¥ AR, T3T4
POV7t Blxig 7ol via] fodoz A Jeixt
(P<0.05). °]o] t3l Gonzalez 5(1992)2 F71&
7} o] 2 Al FrIEIE W, o1f-< POV7L 37
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0.05).

Fo3 g o] vlne F29 POVZEH 32
velgted], ol F2¢] dE R gkl AL
W, g RdE e EE R Ete] g2 1AF 9]
gtako] 2] W Aoz Algdch dxHo| e
AR M Eube Ak, HolF4, 1l FIstE
A8} e ABERA ] de FAl S8R o
(Vladimirov 5, 1980) #itslel] =9 R1zksich
(Buege$} Aoust, 1978) 31 RS At}

3. Thiobarbituric acid reactive substances
(TBARS)

AA7)17k0] BH3tel] M2 TBARSS Wzl HA|
A2 FolA felH ez Frlskdch Lin 5(1989) 2
SA 2824 FAES F939E W, TBARSe
A A7|17re] Aol wiat AR Ml FellA S8
i BasledA] B Age] Auet fAFs AT

A7) W& TBARSS] Wiste 2@ HA A2+
7} A% 190E 28 Wst e, A% 2d
BE] Aot zTel vlste fojHem w2
TBARSE eI 2(P<0.05), 53] T377} 7M.
=& TBARSE JePAUH(P<0.05). °l&igt A=}
¥ Cherian 5(1996) ] Folf, obutelf, aiute}7]
F, BRE AR Frietd @AY 39395 o,
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Table 7. The thiobarbituric acid reactive substances values(TBARS) of the breast and thigh meat
samples, during 9-d storage days at 4%, of spent hens fed different dietary oils

Storage(days)
Region Treatment?
1 5 7 9
Breast Control 0.086P 0.101%> 0.129%¢ 0.179%¢ 0.277%
T1 0.095P 0.114CD 0.143% 0.2045® 0.3084®
T2 0.099® 0.1230=0 0.153¢% 0.214%° 0.3214°
T3 0.104® 0.133™ 0.177% 0.2438° 0.3614*
Thigh Control 0.097P 0.114%® 0.166% 0.2265¢ 0.31274
T1 0.103° 0.128P=> 0.182¢% 0.248%° 0.345%P
T2 0.105° 0.1330eb 0.191¢° 0.2628° 0.375%°
T3 0.106" 0.146™ 0.216% 0.295% 0.409%

ABCDE Means with different superscripts in the same row are significantly different({ P<0.05).

abed Means with different superscripts in the same column are significantly different(Px0.05).

1 Treatments are the same as in Table 3.

Holggo7rt BxElFEY ¥& TBARSE 4YE
d puel §A8lATh ol malonaldehydew 37)
EE O o4 o|3AHRE MIXE 1eEXIAWA
9] = W5 2SS (Dahle 5, 1962)0]7] ufof
Ao {7t F9R K37l olg AU 2 s
By s ate) o] ElxglTET ¥ gEd R
o2 Algdrh

F29 hER 9] HweMe F29 TBARSTH
Esa Be A YeEpich oA tE Rl
A RA3} AL < BEIE e 50| FU18IA
7] W& (Ajuyah %, 1993)°l2tz A}, Pikul F
(1984) & AA PJEL triacyl-glycerols®t} mal-
onaldehyde A4l 2A G&& vlAH, ol& JAAA
Wol] BEEE A At aFo] B7] Wil st
Aok, =3k 8heA] 5(1995)-2 F2ol vldte HHER
ol TBARS7} ¥/ Jehgtii s, ole
F2 R e, ANt 2, SN2 H E
&7 59 Aolof) 7l st

4. Fatty acid
1) X[ebal =M H3}

7712kl mEE Ak 249 Wshke WA A2
oA BEE A v go] ozt Aadhe B

AL, ETIA ALY H[ &S ozt FrEe Aol
t}. Moercke} Ball(1974)& $1718 4ColA 154
ZF Ashd Bx 3} 2ako] 25.5%001A4 13%2 4
ok s, A Fo) At sk BX 3 A
Aol zhiel 9dte] dojdtin Buste] B HEe
Aol AN 43S Rttt o9 e A
PUFA(polyunsaturated fatty acids)7} S=2u
o o] 2AT £ AA7|7t B olE TAEL 4
sloll W174317] wWE A (Pikul 5, 1985) 0.2 Al
€t

Aol wE Awak 249 WA TiTe B
2|79} vlaste] oleic acid®] W&ol 7 E%L,
T2+ linoleic acid$} linolenic acid®] ¥l&°] 713
=gron], T3F& eicosapentaenoic acid®} docos-
ahexaenoic acid®] ¥]&°] 71 A Jelstt) ol
g Aae AhdAl Holf, olv A, BF 2l 3
v 48 3939 S W F2 E R AL =
Ao] 47t e Aol At 24L TFEHA
Hoh= B3 (Cherian 5, 1996) 9} dX|gcta stA
o}, 53] T37¢ 2% n-3 Xg4te] AFAHE<Q] EPA
9} DHAY] v]&g 7Z3Ad + dg 22 Algd
=

29 g EEE vuste] B, FTo] e
Ex3X|aate] ghako] vl vhebtct. ol e AR S
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Table 8. Fatty acids composition of the breast and thigh meat samples, stored for 9 days at 4%¢C, of
spent hens fed different dietary oils

Re- Treat- Storage Fatty acids composition?
gion ments' (days) 14:0 16:0 16:1 18:0 18:1 18:2 183 20:0 204 20:5 22:6

Control 0.89 2273 292 679 4585 19.10 0.69 0.20 0.83 0.00 0.00

T1 1 0.80 19.39 252 6.60 51.30 17.52 057 0.35 095 0.00 0.00

T2 0.89 20.33 215 658 44.07 2347 110 029 112 0.00 0.00

T3 216 22.07 4.60 644 4254 1682 053 025 094 193 172
Control 090 2329 2.8 693 4551 1892 062 025 076 0.00 0.00

T1 3 0.85 19.69 244 666 51.12 17.49 055 0.28 092 0.00 0.00

T2 0.89 2058 214 668 43.95 2336 105 030 105 000 0.00

T3 2.23 2222 457 658 42.50 16.74 049 0.28 088 184 1.67
Control 0.94 2344 260 722 4514 17.96 051 0.27 0.62 0.00 0.00

Br- T1 5 0.90 19.81 242 683 51.09 17.34 049 0.30 0.82 0.00 0.00
east T2 0.94 2072 221 672 4391 2315 1.01 033 1.0l 0.00 0.00
T3 2.35 2244 449 675 4244 1663 045 0.32 075 180 1.58
Control 0.97 2464 256 7.52 4503 17.88 0.47 0.36 0.57 0.00 0.00

T1 7 095 20.25 238 7.03 50.68 17.23 0.45 0.34 0.69 0.00 0.00

T2 0.97 21.09 213 693 43.75 22.85 094 039 095 000 0.00

T3 245 2259 4.45 6.89 4237 1655 0.42 0.37 069 175 1.47
Control 1.01 2476 253 7.73 4484 17.78 044 038 053 0.00 0.00

T1 9 0.97 2046 225 7.34 50.50 17.11 0.43 0.36 058 0.00 0.00

T2 098 21.80 2.05 7.08 4364 2262 092 0.3¢ 057 0.00 0.00

T3 2.50 2294 437 696 4234 1640 040 0.40 063 165 141
Control 0.73 2240 331 6.70 46.03 19.15 0.70 0.15 0.83 0.00 0.00

T1 1 0.78 1915 245 6.46 51.81 1755 059 0.24 097 0.00 0.00

T2 0.70 20.24 232 6.30 44.24 2358 1.18 0.27 117 0.00 0.00

T3 2.08 21.57 4.65 6.35 4290 1692 059 0.25 099 194 1.76
Control 0.80 2250 321 766 4515 19.11 0.63 020 0.74 0.00 0.00

T1 3 079 19.22 240 6.91 5150 1749 056 0.26 087 0.00 0.00

T2 0.75 20.28 224 6.57 44.02 2351 1.12 0.29 1.22 0.00 0.00

T3 211 22.02 460 6.55 4278 16.80 053 0.27 087 181 1.66
Control 0.85 22.64 296 7.99 4507 18.98 058 025 0.68 000 0.00

Thi T 5 0.81 19.59 232 6.9 5131 1744 053 0.28 077 0.00 0.00
gh T2 0.78 20.60 221 6.93 43.77 2322 1.03 0.33 113 0.00 0.00
T3 2.20 2225 454 6.80 4267 16.60 050 0.29 0.82 175 1.58
Control 0.88 2277 293 8.06 44.97 18.95 054 0.28 062 000 0.00

T1 7 0.83 19.65 228 7.08 51.29 17.42 045 0.31 0.69 0.00 0.00

T2 0.82 20.85 216 6.97 4366 23.13 098 0.36 107 0.00 0.00

T3 2.23 2235 449 6.97 4259 1653 049 034 080 169 1.52
Control 0.92 2293 289 812 44.92 1882 049 0.33 058 0.00 0.00

T1 9 0.85 19.84 222 715 51.23 17.38 042 0.34 057 000 0.00

T2 0.85 2099 211 7.04 4360 23.07 095 0.36 1.03 0.00 0.00

T3 2.38 2240 442 717 4251 1645 046 0.38 077 1.65 1.41

! Treatments are the same as in Table 3.
? Trace fatty acids(less than 0.1) were Cys:q, Ci7:9 and Cyy.
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Table 9. The ratio of n-6 to n-3 fatty acids of the breast and thigh meat samples of spent hens fed dif-
ferent dietary oils

Region Treat- Storage SFA : MUFA : PUFA? n-6 : n-3
ment?! (days) (Ratio) (Ratio)
Control 30.61 : 48.77 : 20.62(1 : 1.59 : 0.67)  19.93 : 0.69(28.88 : 1)
T1 1 2714 : 53.82 : 19.04(1 : 1.98 : 0.70)  18.47 : 0.57(32.40 : 1)
T2 28.00 : 46.22 : 25.69(1 : 1.65 : 0.91)  24.59 : 1.10(22.35: 1)
T3 30.92 : 47.14 : 21.94(1 : 1.52 : 0.71)  17.76 : 4.18( 4.25: 1)
Control 31.37 : 48.33 : 20.30(1 : 1.54 : 0.65)  19.68 : 0.62(31.74 : 1)
T1 3 27 48 1 53.56 : 18.96(1 : 1.95 : 0.69)  18.41 : 0.55(33.47 : 1)
T2 98.45 : 46.09 : 25.46(1 : 1.62 : 0.89)  24.41 : 1.05(23.25 : 1)
T3 31.31 : 47.07 : 21.62(1 : 1.50 : 0.69)  17.62 : 4.00( 4.41 : 1)
Control 31.87 : 47.74 : 19.09(1 : 1.50 : 0.60)  18.58 : 0.51(36.43 : 1)
Breast T1 5 2784 : 53.51 : 18.65(1 : 1.92 : 0.67)  18.16 : 0.49(37.06 : 1)
T2 28.71 : 46.12 : 25.17(1 : 1.61 : 0.88)  24.16 : 1.01(23.92 : 1)
T3 31.86 : 46.93 : 21.21(1 : 1.47 : 0.67)  17.38 : 3.83( 4.54: 1)
Control 33.49 : 47.59 : 18.92(1 : 1.42 : 0.56)  18.45 : 0.47(39.26 : 1)
T1 7 2857 : 53.06 : 18.37(1 : 1.86 : 0.64)  17.92 : 0.45(39.82 : 1)
T2 20.38 : 45.88 : 24.74(1 : 1.56 : 0.84)  23.80 : 0.94(25.32 : 1)
T3 32.30 : 46.82 : 20.88(1 : 1.45 : 0.65) 17.24 : 3.64( 4.74 : 1)
Control 33.88 : 47.37 : 18.75(1 : 1.40 : 0.55) 18.31 : 0.44(41.61 : 1)
T1 9 29.13 : 52.75 : 18.12(1 : 1.81 : 0.62) 17.69 : 0.43(41.14 : 1)
T2 30.20 : 45.69 : 24.11(1 : 1.51 : 0.80)  23.19 : 0.92(25.21 : 1)
T3 32.80 : 46.71 : 20.49(1 : 1.42 : 0.62)  17.03 : 3.46( 4.92 : 1)
Control 20.98 : 49.34 : 20.68(1 : 1.65 : 0.69)  19.98 : 0.70(28.54 : 1)
T1 1 26.63 : 54.26 : 19.11(1 : 2.04 : 0.72)  18.52 : 0.59(31.39 : 1)
T2 2751 1 46.56 : 25.93(1 : 1.69 : 0.94)  24.75 : 1.18(20.97 : 1)
T3 30.25 : 47.55 : 22.20(1 : 1.57 : 0.73)  17.91 : 4.29( 4.17 : 1)
Control 31.16 : 48.36 : 20.48(1 : 1.55 : 0.66) 19.85 : 0.63(31.51 : 1)
T1 3 27.18 : 53.90 : 18.92(1 : 1.98 : 0.70)  18.36 : 0.56(32.79 : 1)
T2 27.89 : 46.26 : 25.85(1 : 1.66 : 0.93)  24.73 : 1.12(22.08 : 1)
Thich T3 30.95 : 47.38 : 21.67(1 : 1.53 : 0.70)  17.67 : 4.00( 4.42 : 1)
1
€ Control 3173 : 48.03 : 20.24(1 : 1.51 : 0.64)  19.66 : 0.58(33.90 : 1)
T1 5 27.63 : 53.63 : 18.74(1 : 1.94 : 0.68)  18.21 : 0.53(34.36 : 1)
T2 2874 : 45.98 : 25.38(1 : 1.60 : 0.88)  24.35:1.03(23.64 : 1)
T3 31.54 : 47.21 : 21.25(1 : 1.50 : 0.67)  17.42 : 3.83( 4.55 : 1)
Control 31.99 : 47.90 : 20.11(1 : 1.50 : 0.63)  19.57 : 0.54(36.24 : 1)
T1 7 27,87 : 53.57 : 18.56(1 : 1.92 : 0.67)  18.11 : 0.45(40.24 : 1)
T2 29.00 : 45.82 : 25.18(1 : 1.58 : 0.87)  24.20 : 0.98(24.69 : 1)
T3 31.89 : 47.08 : 21.03(1 : 1.48 : 0.66)  17.33 : 3.70( 4.68 : 1)
Control 32.30 : 47.81 : 19.89(1 : 1.48 : 0.62) 19.40 : 0.49(39.59 : 1)
T1 9 2818 : 53.45 : 18.37(1 : 1.90 : 0.65)  17.95 : 0.42(42.74 : 1)
T2 29.94 1 45.71 : 25.05(1 : 1.56 : 0.86)  24.10 : 0.95(25.37 : 1)
T3 3233 : 46.93 - 20.74(1 : 1.45 : 0.64)  17.22 :3.52( 4.89: 1)

1 Treatments are the same as in Table 3.
2 GFA:MUFA:PUFA = Saturated acids:Monounsaturated acids :Polyunsaturated acids.
SEFA:Cis0, Cis:0, Cis:0, Ci7:0, Cis:0 and Ca:o.
MUFA:Cue:1, Ci7:1 and Cugi1.
PUFA:Cig:2, Cis:3, Coqpug, Con:s and Copi
3 D-GZC18;2 and 020:4.
n-3:Cyg:3, Coo:s and Coze.
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