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Effect of perilla seeds on fatty acid variety and content in quail meat

ZHANG Ai-wu',JU Gui-chun',ZUO Lu-ya',DONG Bin®
(1 Chinese Medicin Materials College, Jilin Agricultural University ,Changchun, Jilin 130118,China;
2 Xinyulong Feedstuff Co. Ltd. ,Shengyang.Liaoning 110144 ,China)

Abstract: [Objective) Study on the effect of perilla seeds on w-3 polyunsaturated fatty acid (PUFA)
variety and content enrichment in quail meat was carried out. [Method) 150 one-day-old quails were divived
into 5 groups at random, each group consisted of 3 cages with 10 quails per cage. Group 1 was control group
and fed basal diet,groups 2—5 were experimental groups and fed increasing levels of perilla seeds at 8%,
10%,12% and 15% respectively. Samples collected at 35 and 50 d were used to determine the basal nutri-
tives content and fatty acids content. [Result] 10% perilla seeds could obviously increase the content of
crude fat content of 35-d and 50-d quails (P<C0. 05).12% perilla seeds significantly increased crude fat con-
tent of 35-d quails (P<C0. 05). The content of C18 : 3 was significantly increased in 35-d and 50-d quails fed
perilla seeds (P<C0. 05). Polyunsaturated fatty acid (PUFA) content and w-3 PUFA content were signifi-
cantly increased in quail meat (P<C0. 05) and the ratio of w6 PUFA/w-3 PUFA was significantly decreased
in quail meat (P<C0. 05). [Conclusion) Perilla seeds had a better promoting effect on the accumulation of
PUFA and w3 PUFA at earlier time than that at later time in quail feeding,10% was the best level to fed
quails.
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Table 1  Composition and concentration of nutrients in basal diet

AL o L o o~2 Il 3~7HE

Ingredient 02 week 37 week Nutrient level 0—2 week  3—7 week
%k Corn 540.0 510.0 e/ (M] « kg™ ') Metabolism energy 12.05 11.98
K1 Soybean meal 270.0 260.0 M/ (g« kg™!) Crude protein 243.8 229.4
iF 0 K Fish meal 100. 0 90. 0 H45 /(g kg™ ') Total calcium 13.3 12.3
KM Rice bran 50.0 100. 0 B/ (g« kg™ ') Total phosphorus 7.4 7.3
¥ Bone meal 15.0 15.0 A/ (g« kg ') Available phosphorous 4.5 4.3
24k Multivits 2.5 2.5 MG/ (g« kg™') Ether extract 146. 3 153.7
k& JCZE Trace element 2.5 2.5 FLF4E/ (g » kg™ ') Crude fiber 34.3 25.3
i & R Lysine 6.0 6.0 MKy /(g + kg™ ') Ash 61.0 69. 1
EZ R Methionine 1.0 1.0 i@ W2/ (g » kg™ ') Lysine 11.2 8.7
frih Sodium chloride 1.0 1.0 HEHMR/(g+ kg™') Methionine 4.7 3.8
£1 ¥} Stone meal 12.0 12.0

AR AR AN 99 %0 U RR B S AU R 99 06 5 SR T K 1 Al HOR AR AL 46 90 mg/kg. B 100 mg/kg. 4 7 mg/kg. Bl 0. 3 mg/kg,
B 80 mg/kg. Z4km BEAl HRME AL 443 A7 750 000 TU 443 Dy .1 250 000 TU ZEAE 3 E.7 750 TUs 4E A% Ky, 2 000 mg; 2
AR B1 250 mg; % H .3 500 mg; IZ R .4 000 mg; 4EAEZ Bs o1 000 mg; AR Bio, 7.5 mg; MR .750 mg; 5 AR . 15 000 mg., L
MEL0.2 go MM RS RBE A SO0 LR DT RLER 2k R B 43 o B D S DN AE L AR OB RE AR LR R o i T .

Note: Methionine and lysine purity were 99%. Trace element content in basal diet was as follow: Mn 90 mg/kg.Zn 100 mg/kg, Cu 7

mg/kg,1 0.3 mg/kg,Fe 80 mg/kg. Multivits supplied per kg: Vitamin A,7 750 000 1U; Cholecalciferol, 1 250 000 1U; Vitamin E,

7 750 TU; Menadione, 2 000 mg; Thiamin, 250 mg;Riboflavin,3 500 mg; D-pantothenic acid,4 000 mg;Pyridoxine,1 000 mg; Vitamin

Bi2,7.5 mg;Folic acid, 750 mg; Niacin, 15 000 mg; Ethoxyquin, 0. 2 g. Content of crude protein, total calcium, total phosphorus,avail-

able phosphorus,ether extract and crude ash were determined values, metabolism energy,content of lysine and methionine were calcu-

lated values.
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Table 2 Effect of perilla seeds on basal nutritives content of 35-d quails g/kg

LI TR % R 53 HLAR Wi HEA
Perilla seeds content Ash Ether extract Crude protein

0 14.6+4.0 31.8%3.4 b 207.44+11.2 a

8 16.2+2.4 36.946.2 ab 179.4+11.7 be

10 16.74+1.6 45.4+4.9 a 176.2+17.6 ¢

12 15.24+1.4 42.1£8.3 a 192.8+9. 8 abc

15 16.7£1.6 40,14£0. 8 ab 198.5+8.5 ab

TE < [ 50 B 5 bn AN RN 5 B 35 3R 28 5 W 35 (P<C0. 05) . 3R,

Note; Different lowercase letters in a column mean significant difference (P<Z0. 05). The same as below.

HiE% 3 Al 0,50 H %A, 1096 28 95k 15 I 20 48
SRR LI BT B T R4 (P<C0.05);
AR RS IS 3 A AR R (S e O R TR

MRZH L H 22 57 2 R GK 3 i /K F (P>>0.05) 512060 %8
FRAE IR0 AL 5 A BRI o 5 A A T X R
(P<<0.05),
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Table 3 Effect of perilla seeds on basal nutriment content of 50-d quails g/kg

IR % AR 53 HLAR 7 HEA
Perilla seeds content Ash Ether extract Crude protein

0 15.3+4.1b 37.8+4.6 b 204.3+16.4

8 16.74+1.5b 34.0£6.7 b 216.145.5

10 17.8+1.9 ab 49.2+7.7 a 231.2+30.1

12 21.0£2.9a 44,942, 4 ab 223.7%£9.0

15 17.7+1.1b 38.37£9.7 ab 204.6410.6
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MM E 25 R WL 4 A 5. fik 4 W] J0.35 H B,
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H(P<<0.05);C16 : 0 ¢ C22 : 6 S HAHMER
AREP>0.05); KN BAMB AR Cl6 : 1 F&

50 BEZHAH L 34 BT R R AR A 12 %6 580K I
2B ER TR R ZH (P<<0.05);C18 = 0 &L 8%
LTI B T A (P<C0. 05); &t 5
FCI8: 1 X MAMIL2ZRY AL E (P>
0.05) . H 10V LA A INA B & H T SU LM TR
N4 (P<<0.05) ; #5 I USRI C18 = 2 F ik
Xof B ZE AR 34 S ) AR R 0 T (H LA 10 26 58 9
KON N 4H 3 3% 8 T4 BB 4 (P <<0. 05) 5 5 %t HR 41 AH
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Table 4 Effect of perilla seeds on fatty acids composition and content of 35-d quail meat mg/g

iiffﬁﬁﬁéﬁ Cl4:0 Cl6:0 Cl6: 1 C18:0 C18:1

0 1.2240.24 a 25.534+2.63 8.99+0.93 a 7.39£0.85b 45.7843. 40 ab

8 1.03+0.17 ab 27.03=+3.30 7.3041.52 ab 10.04+1.00 a 40.974+4.78 b

10 1.0640. 04 ab 26.61+1.22 8.04+0.06 ab 8.65+0.57 ab 48.56+1.58 a

12 0.99-0.08 ab 25.34+1.38 6.83+0.62 b 8.83+0.88 ab 45.1641. 25 ab

15 0.8240.05b 23.6442.28 8.01+1.05 ab 7.18+£1.02 b 45.0341.70 ab
ifiltrffs%fzt/:ft Cl18: 2 C18: 3 C20: 5 C22:5 C22:6

0 19.24+4.10 b 1.1140.21 ¢ 0.84740.19 a 0.30%+0.07 b 0.88+0. 24

8 19.52+1.90 b 16.43+3.60 b 0.83+0.12 a 0.52+0.05 a 1.1040. 31

10 27.44+1.53 a 25.32+0.31 a 0.727+0.06 ab 0.42+0.04 ab 0.89+0.01

12 23.9940.70 ab 24.60+1.39 a 0.4940.06 b 0.294+0.10 b 0.692£0.03

15 21.9741.73 ab 26.1642.89 a 0.59-£0.08 ab 0.48+0.04 a 0.83+0.17

HH 2 5 A 1,50 H . 5 X AT L, 58 0507
AN 40 A 2 by Cl4 2 0,C16 ¢ 0,C18 = 0,
C18: 1,C20 + 5 FI C22 = 6 &4 fr K[, 02
SEHRIEF B E K (P=>0.05); & £ 0 H IR

WEAPR C18 « 3 KR H & T X4 (P<
0.05),MiC16 + 1,C18 = 2 Ml C22 : 5 FwIPE LI
500 1) 39 o 2 S AR 18 I AR ) ST I B R
AR A # H . HLAF AL 22 57 298 B35 (P>>0. 05).,
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Table 5 Effect of perilla seeds on fatty acids composition and content of 50-d quail meat mg/g
Iﬁilﬁffiséiﬁ{/e?l Cl4:0 C16 : 0 C16 : 1 Cl18:0 C18: 1
0 0.91+0. 26 24.5043.82 6.06+0. 74 12.69+3.41 38.1743.90
8 0.79+0.12 19.58+3. 65 5.5440. 89 8.80+1.01 31.4046.40
10 0.84+0.03 19.6740. 47 6.4240. 26 9.7740.76 37.3540.53
12 0.86-+0.08 23.854+1.30 3.56+0.15 12.34+0.51 37.6240.76
15 0.67+0.12 19.02+1.25 4,19+1.18 9.26+3.01 30.9643. 05
fﬁ?ﬁififjﬁfiffﬁii Cl8:2 Cl8:3 C20:5 C22:5 C22:6
0 19.90+4.58 0.80£0.26 a 3.12+1.74 0.97+0. 31 2.634+0.97
8 18.45+1.03 12.66+4.12 b 0.99+0.01 0.82+0.16 1.3740. 10
10 25.32+1.12 25.10£3.25 ¢ 1.3840. 27 1.0540.05 2.16%0. 46
12 25.69+2.53 21.34+5.08 ¢ 1.1940.17 1.0540. 16 1.6240.24
15 18.67+3.54 9.70£3.41 b 1.3540.51 0.81+0.33 1.4240.59
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FFA AL (P<<0. 05) s R B 4149 35 Y P 1Y w6 PU-
FA/w-3 PUFA (¥ i K T B 41 (P<<0. 05)

e 7 AT, 50 H O, 4% 3 56 4148 38 1 Y
SFA Ml w6 PUFA & 5 %) IR 4L AH 1 % S 3 R 1
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Table 6 Effect of perilla seeds on fatty acids categories and content of 35-d quail meat

Ijiﬁllﬁ%f%ff{eﬁ SEA/(mg « g1 MUFA/(mg + g~ ") PUFA/(mg + g ")
0 34,1443.39 54, 7644.26 ab 22.3744.53 ¢
8 38.1044. 48 48.274+6.31 b 38.41%+5.99 b
10 36.33+1.84 56.59+1.64 a 54.79+1.33 a
12 35.1642.34 51.9941.87 ab 50.0542.22 a
15 31.644+3.25 53.03740.65 ab 50.0244.42 a

izlﬂ;}f}eﬁi@%ﬁgfr o3 PUFA /(mg+ g™ ") w6 PUFA /(mg+g 1) w6 PUFA/w-3 PUFA
0 3.13+0.45 ¢ 19.24+4.09 b 6.11+0.45 a
8 18.88+4.09 b 19.52+1.90 b 1.054£0.13 b
10 27.3640.20 a 27.44+1.53 a 1.0040.06 b
12 26.06+1.52 a 23.9940.70 ab 0.9240.03 b
15 28.05+2.68 a 21.9741.73 ab 0.7840.01 b

1 SFAL AR 7 R s MUFA. AN F AR B R s PUFA. Z R FIIR TR . & 7 ).
Note:SFA. Saturated fatty acid; MUFA. Monounsaturated fatty acid; PUFA. Polyunsaturated fatty acid. The same as table 7.
K7 AEFRMELEHF S0 AREEAFERBMEARESENF M

Table 7 Effect of perilla seeds on fatty acids categories and content of 50-d quail meat

ifili}iﬁe\e%jifft/etft SFA/(mg g ") MUFA/(mg+ g™ ") PUFA/(mg-+g 1)
0 38.10+7.32 44.24+4.01 a 27.42+6.50 b
8 29.17+4.77 36.94+7.29 ab 34.28+5.43 b
10 30.2941. 20 43.7840.79 ab 55.01£1.33 a
12 37.05+0. 87 41.18+0. 92 ab 50.89+8.19 a
15 28.95+4. 14 35.17+1.86 b 31.94+8.39 b

izlt}i%ﬁﬁéﬁ w3 PUFA/(mg + g~ 1) w6 PUFA/(mg + g™ !) w6 PUFA/w-3 PUFA
0 7.5242.92 ¢ 19.90+4.58 2.81%0.79 a
8 15. 8444, 40 be 18.454+1.03 1.2040.27 b
10 29.69+2.45 a 25.32+1.12 0.86+0.11 ¢
12 25.20+5. 66 ab 25.69+2.53 1.0340.13 be
15 13.28+4.85 ¢ 18.67+3.54 1.45+0.26 b
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