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Effects of Dietary of By Products for Seaweed (Eucheuma spinosum) Ethanol
Production process on growth performance, Carcass Characteristics and
Immune Activity of Broiler Chicken

Ki Soo Kim', Suk Kyung Lee, Young Sun Choi, Chang Ho Ha and Won Ho Kim
Livestock Institute, Jeollanamdo Agricultural Research and Extension Services, Kangjin 527-822, Korea

ABSTRACT The present study was performed to assess the worth of using the by products for seaweed (Eucheuma
spinosum) ethanol production process (SEPPB) as broiler feeds. For this purpose, 225 broiler chicks (white mini broilers)
were used as experimental animals. The control (Control group) was fed with the broiler feeds. 5% mixture (5% SEPPB
group) was fed with a 5% SEPPB mixture feeds, and the 10% mixture (10% SEPPB group) was fed with a 10% SEPPB
group mixture feeds. The experiment was repeated for five times and 15 birds were assigned in each experiment and the
experimental period was five weeks. There was no difference in the rate of weight gain until the second week of the 5%
SEPPB group and 10% SEPPB group. However, the weight gain rate was increased to 6.2% for the 5% SEPPB group and
11.4% for the 10% SEPPB group as compared to the Control group at the third weeks of the experimental period. There
was no statistical significant difference in terms of feed FCR and feed intake. Analyses of the quality of chicken breasts
showed that pH was 2.5% higher in the 5% SEPPB group and 2.3% higher in the 10% SEPPB group. Shearing force was
31.3% lower in the 5% SEPPB group and 14.7% lower in the 10% SEPPB group, while heating loss was 14.4% lower for
5% SEPPB group and 10% SEPPB group when compared to the Control group. No significant differences were observed
in terms of moisture, protein, and crude ash components in chicken breast analyses. However, crude fat was 36.8% higher
in the 5% SEPPB group when compared to the Control group (P<0.05). Analyses of fatty acid in chicken breast meat showed
that stearic acid was significantly higher in the 10% SEPPB group (P<0.05) and linolenic acid was significantly higher in
5% SEPPB group and 10% SEPPB group in comparison to the Control group (P<0.05). Interleukin-2 (IL-2) in blood serum
was 44% higher in the 5% SEPPB group and 36% higher in the 10% SEPPB group (P<0.05). Interleukin-6 (IL-6) was similar
in both the Control and the 5% SEPPB group, but it was 62% higher in the 10% SEPPB group in comparison to the Control
group (P<0.05). Analyses of serum chemical values revealed that albumin was the highest in the 5% SEPPB group, followed
by the Control group and then 10% SEPPB group.

(Key words : seaweed, broiler feeds)
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Table 1. Chemical composition of by products for seaweeds
(Eucheuma spinosum) ethanol production process (SEPPB) (%)

Crude Ether Crude Crude

. 1) 2)
Moisture protein  extract fiber ash NFE

10 7.24 0.94 48.96 14.44 18.42
D All values were expressed on a dry matter basis.
Y NFE : Nitrogen free extract.
A 3| ZF(Eucheuma spinosum)2| F2VE-S 7A3sle] FA
atieh dRAI A FakEo] 7|5 gde] HolAE As B
7] glete] RABS Az Ao B 28] AHslk] HAr
Sol SR AL AR FAALT, YA
EL Table 1649} LT} HARS Augy wAe

AOAC(Association of Official Analytical Chemists,
o R Ak FAMEY] dE 7.24%, %
0.94%, 2 48.96%, NFE 18.42%= Zthze] ¢
Sog B FEelgon, 2ARE WS
(Table 1).

Al = SAALECE
dlo] &A]| 28l = A] of et

FEPAIR)E 7| AR R Sl )
o QAL .C,%H A5 E AFEE )

He2 7] EALR |

Zehil A o]

A N Z=F (Eucheuma spinosum)e] H-4t
AHES 5% 10%E E318te] SAI7F 878k
20.0%E A5 MiPHE 24 ste] AFEAI Rl Fo
3T} (Table 2).
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Table 2. Formula composition of basal diet and mixture By
products for seaweed (Eucheuma spinosum) ethanol
production process (SEPPB) diet

Ingredients (%) Control 5% SEPPB 10% SEPPB
Corn grain 46.32 43.10 41.23
Wheat grain - 10.0 5.0
Wheat 7.0 2.0 2.0
Tapioca (P) 3.85 - -
Rapeseedmeal india 4.0 - -
Palm meal (IMP) 2.0 - -
Soybean meal (Lo) - 9.15 10.17
Soybean meal (IMP) 25.0 17.34 17.56
(C()%iz)glutemneal ; 3.85 3.85
Comn germmeal (Lo) - - 0.30
DDG/S 5.0 0.9 1.0
Soybean (EXT) - 25 2.5
SEPPB" - 5.0 10.0
Animal fat 3.50 1.55 2.00
Limestone fine 142 1.25 1.22
Other 19.1 3.35 32

Total 100 100 100

USEPPB: By products for seaweed (Eucheuma spinosum) ethanol
production process

2ARISIEE 87 S Aake BA/1E B4 AEFUN
DRI-CHEM SLIDE, Japan)E ©|-83}] GOT, GPT, Albu-
min, Creatinine, BUN, T-bilirubin, T-cholesterol®] 105& %
Alslon, g3 WL gAHARo s I3 W Interleu-
kin-2(IL2)$} Interleukin-6(1L6)= ELIZA Kit(Uscn Life Sci-
ence Inc. Wuhan)E ©]-8-3to] EA315Th

3) S| UetME U FEEN 24

AN2FH dehe T HAE Alg Fold wE iR
9 54 54 ¥3E AP flet A1d T A+
A2 sukEo 2 Al = Qe S TAS riseitel
TG, At 2 SHEAS AR dukdiEo s
8, Tl Zuk 2 3R (%) AOACHH(1995)0l 3}
of BAson, A 9 +F FFS CEM Abs5E7A

(Labwave 9000/FAS 9001, CEM Corp., Matthews, NC, USA)

£ ol&3st] Sttt DAL Kjeltec System(Kjeltec
Auto 2400/2460, Foss Tecator AB, Hoganas, Sweden)= ©]
&3ato] A3 o, E-2 FJEEA7|(MAS 7000, CEM
Corp., Matthews, NC, USA)E o]-&35to] =4 3lic) R4t
220 Foch et al.(1957)2] Wl uke} A& 50 g3} chloro-
form : methanol(2 : 1) < 250 mLE- homogenizer 3,000 ppm
tAste] AdE F53 v FrMUEES &3t
oﬂ e AlAskL AFH S 50~55TANA 553 F 1 mL
tricosanic acid& WA H718FTE 1| mL 0.5N NaOHE 3
7Fskal 100CellA 2083 71dst & 3083 s o
BE;E 2 mL 37}t 203%7} 7}%‘& 3037t st
heptane®} 4 mL NaCl 37}t FSol S 3] GColl Y
sl Skt £4 EH—E pH‘:‘ A5 10 gl %‘-IETZF
90 mLE 7}8}aL, homogenizerZ 10,000 rpmoi|A] 1
33t & pH meter2 S oH, AGHLS AgE 0°C
water-bathol] ¥ 11 40%-7F 743 & 3057 WHiA|7] & A
S5 7IExHZx E0|E 21 1 x2x 1 e} H =S 7%‘?}
3} Rheo meter(Model Compac-100, SUN SCIENTIFIC
Co., LTD.)9] Shearing, Cutting Test= Max weightE &7 3}
Sk ARe =232 R.D.S(Rheology Data System) Ver
2,018 ©| 83t} Table speed= 110 mm/min, Graph In-
terval-= 20 msec, Load cell(max)= 10 kg®] 2712 2 3%
o 7HE RS 3 em 7Y AS Eetol~E dE(FH
150+5 g)o& gt &, Polypropylene bagel] ¥ 3l
J70*01—01] 80T water-bathoﬂ S 4083 71E e T 30%
WA F, 7k A FAE 2R T
(%)= S8t Bege dAReg s o
A AR 0.5+0.05 g% LA Ee e *Jf% filter Frol] &
80C water-bathel] ¥
o} A filter °J*]v‘:_"3]% o]
10323t YA Zelsioitt YA Ee @ £

AlBFA vlER FASHI T

4) SHHZ|

Ao doJr BE AgEe] FA F4L2 SAS Statical
Package Program (2005)°l] &3l E4HEA S AA|5)aL, A
2 bl Hgke] 2l %2 Duncan's multiple range-
test (Duncan, 1955)E °©]&3lo] 5% oA A4 3
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Table 3. Effect of dietary by products for seaweeds (Eucheuma spinosum) ethanol production process (SEPPB) on the growth
performance of broiler chicken

Items Control 5% SEPPB 10% SEPPB
0~7 days
Initial body weight (g/bird) 448+ 1.14 453+1.34 44.6+1.07
Final body weight (g/bird) 104.5+5.23 103.8+3.01 100.7 +7.35
Weight gain (g/d/bird) 8.52+0.74 8.35+0.46 8.01+1.14
Feed intake (g/d/bird) 18.21 +£0.03 17.6 £0.05 17.23+£0.06
Feed conversion (d) 2.14+0.17 2.11+0.12 2.15+0.39
8§~14 days
Final body weight (g/bird) 2163 + 1647 215.8+17.64 209.1+11.84
Weight gain (g/d/bird) 15.97+2.82 15.25+2.22 15.23+1.27
Feed intake (g/d/bird) 31.14+£0.56 30.86 £1.34 31.43+0.54
Feed conversion (d) 1.95+0.36 2.02+0.31 2.06+0.17
15~21 days
Final body weight (g/bird) 403.2 + 18.08 409.1 +14.53 384.9 £ 14.65
Weight gain (g/d/bird) 26.70 +2.90° 27.98 +£2.82° 25.11£2.70°
Feed intake (g/d/bird) 56.64 £0.29 56.10+0.73 5543 +0.51
Feed conversion (d) 2.12+0.27 2.01+0.19 221+0.26
22~28 days
Final body weight (g/bird) 631.5+56.72 645.0 +39.30 618.0£36.38
Weight gain (g/d/bird) 32.61 £7.55 35.08 £4.35 33.30+£6.22
Feed intake (g/d/bird) 5533+1.21 5543 +042 55.24+0.87
Feed conversion (d) 1.70 +0.46 1.58 +£0.24 1.66 +0.32
29~35 days
Final body weight (g/bird) 885.5+79.28 935.5+75.07 883.5+7341
Weight gain (g/d/bird) 3491 +8.36° 46.27 +10.88° 4224 +10.48%
Feed intake (g/d/bird) 66.24+0.23 66.43 +0.03 66.33+0.11
Feed conversion (d) 1.90 £ 0.54 1.44 +0.49° 1.57+0.41®
0~35 days
Initial body weight (g/bird) 448+1.14 453+1.34 44.6 +1.07
Final body weight (g/bird) 885.5+79.28 935.5+75.07 883.5+73.41
Weight gain (g/d/bird) 24.02£10.75 2543+10.2 23.97+9.94
Feed intake (g/d/bird) 45.29+0.27 4529+041 45.13+£0.31
Feed conversion (d) 1.86+0.17 1.78 £ 0.14 1.88+0.15

*® Values with different superscripts in the same column differ significantly (P<0.05).
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A Z2FolM oereS Aieta Fe §
o 5%} 10%E vgste] 5573 goista A& SA, AL
SAHYT D AR Q782 Table 3o|4 B vlel 2o 1~
279 dsAH, dIAEEH T © AR TES X e
T Zholl Aol 7t glolen, 355 2] 10% 3ol 49 &
A Zo] FoJA o' IPTHP<0.05). T 55| AlB QT
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Table 4. Effect of dietary by products for seaweeds (Eucheuma
spinosum) ethanol production process (SEPPB) on the
proximate composition of broiler chicken breast meat

Ttems Control 5% SEPPB  10% SEPPB
Moisture (%)  75.014029  74.95t024  75.08+0.25
Crude fat (%)  0.38+0.16°  0.52+0.27° 0.24+0.03°
(CO;‘;de POIEIN 53131026 23042041 23212020

0
Ash (%) 1.01+0.04 1.02+0.04 0.98+0.03

* Values with different superscripts in the same column differ
significantly (P<0.05).

Table 5. Effect of dietary by products for seaweed (Eucheuma
spinosum) ethanol production process (SEPPB) on the
carcass characteristic of broiler chicken breast meat

Items Control 5% SEPPB 10% SEPPB
pH 5.90:0.04° 6.05+0.08 6.04+0.10°
Shear force test

) 2.18+0.30° 1.66+0.17° 1.90+0.26™
(kg/0.5inch?)
Cooking loss (%) 21.60£0.94*  18.88+0.98"  18.89+1.85°
Water holding [\ 1o, 00 grsseles 61334128

capacity (%)

*® Values with different superscripts in the same column differ
significantly (P<0.05).
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L- glutamic acid, X]%4+2] oleic acid 2 linoleic acid &-&©]
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5. 2008).
[e]
= =
7443}, linoleic acid, arachidonic acid, EPA, DHA 5
A =

L

Q]
= 0
€]
o] 3} gtel whe} palmitoleic acid, oleic acid, linolenic acid
SR

gae wapt

FesA =A vehA R
(p<0.05)1 H st ST
4. F7|eo| XEat =
2F TS 3593 & Fol3 & =Alsk] Ha
7] 7}“‘4 A $AG AIE Table 6914 B vh
o} 2}, 7 Foll 7P Bol /5= Oleic acide F4HE
£ 8ol Soddl e feldes oton, wAd
o] A2kl Linolenic acid®] ek FAke E3ho] S7F A Bauslen,
A el oe s =959 K (P<0.05), Eicosapentaenoic acid S-S Husoiaay %, 2012).
(EPA)$} Docosahexaenoic acid(DHA)= 7 X 2] gtollA A=
A stk e Bl e tes &%t 5. #HY &y
Hol el Eole BEFe Bilon, 53] 10% 37 27 FAES 359U £ Feld F Aot 9F
Table 6. Effect of dietary by products for seaweed (Eucheuma spinosum) ethanol production process (SEPPB) on the composition
fatty acid of broiler chicken breast meat
Items Control 5% SEPPB 10% SEPPB
Myristic acid (C14:0) 1.1240.06° 0.80+0.11° 0.79+0.02°
Palmitic acid (C16:0) 22.30+0.59 22.36+1.17 22.12+0.48
Palmitoleic acid (C16:In7) 4.57+0.35 4.4140.51 3.96+0.47
Stearic acid (C18:0) 6.96+0.58° 7.50+0.51° 8.79+0.41°
Oleic acid (C18:1n9) 45.55+1.10a 42.05+1.15° 39.65+0.47°
Vaccenic acid (C18:In7) 0.00+0.00 0.00£0.00 0.00+0.00
Linoleic acid (C18:2n6) 17.2120.89° 19.69+1.70° 21.07+0.27"
y-Linoleic acid (C18:3n6) 0.1240.02 0.13+0.02 0.15+0.03
Linolenic acid (C18:3n3) 0.56+0.05° 0.88+0.13* 0.80+0.03"
Eicosenoic acid (C20:In9) 0.47+0.14 0.43+0.06 0.42+0.08
Arachidonic acid (C20:4n6) 1.14+0.00° 1.75+0.64" 2.26+0.44°
Eicosapentaenoic acid (EPA)(C20:5n3) 0.00+0.00 0.00+0.00 0.00+0.00
Docosatetraenoic acid (C22:4n6) 0.00+0.00 0.00£0.00 0.00+0.00
Docosahexaenoic acid (DHA)(C22:6n3) 0.00+0.00 0.00+0.00 0.00+0.00
Total 100 100 100
30.38+0.48° 30.66+0.85 31.70+0.46°
50.59+1.20* 46.89+1.45° 44.0240.66°
19.03+1.00° 22.45+2.15° 24.28+0.60%

Poly unsaturated fatty acid (PUFA)

Saturated fatty acid (SFA)
Mono unsaturated fatty acid (MUFA)
¢ Values with different superscripts in the same row differ significantly (P<0.05)
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Table 7. Effect of dietary by products for seaweed (Eucheuma
spinosum) ethanol production process (SEPPB) on the
immune activity of broiler chicken

Items Control 5% SEPPB 10% SEPPB

Interleukin-2

360.99+46.29°  519.09+95.19°  490.82:74.89"

(pg/ml)
Interleukin-6 b b a
182.34+23.96° 184.66+15.42° 299.25+50.06

(pg/ml)

2D IL-120] BHSE 25 Z/MAGD Basisic

S| FAMES 3597 &3 g & Adste] dH
322 243 A3 Table 8ollA] HE vlel 2t} A

bumin (ALB)2] & 5% oA Fe]doz %;9}0
H(P<0.05), TF& o2 2T, 10% 3T o2 bt
Al& el 4] Blood urea nitrogen(BUN), Glutamic-pyruvic
transaminase(GPT), Glutamic oxaloacetic transaminase(GOT),
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Table 8. Effect of dietary by products for seaweed (Eucheuma
spinosum) ethanol production process (SEPPB) on the
blood chemical composition of broiler chicken

Items Control 5% SEPPB 10% SEPPB
ALB (g/dL) 2.56+037°  2.7240.28° 2.20+0.14°
BUN (mg/dL)  2.08+0.15 2.00+£0.12 2204022
GPT (U/L) 7.80+0.84 8.40+0.89 7.20+0.84
GOT (U/L) 201.40+19.26  208.20+32.55  180.60+12.42
TBIL (mg/dL)  2.10£0.79 2.14+0.55 1.92+0.49
CRE (mg/dL) 0.400.07 0.400.00 0.36+0.05
CHO (mg/dL) 182.40+16.89  187.2+12.58  178.00+21.83
IP (mg/dL) 15.0020.00 15.00+0.00 14.74+0.58
TG (mg/dl)  164.80£31.67 124.00434.66  141.60+29.26
HDLC (mg/dL) 107.2043.90  109.00:2.24  107.00+4.24
Mg (mg/dL) 4.10£0.64 4.00+£0.48 4.18+0.78
GLU (mg/dL) 346.00+1131 339.60+2.41  335.20+11.30
TP (g/dL) 5.34+0.66 5.64+0.57 5.400.44
Na (mEq/L)  145.00£2.24°  139.00£3.00°  136.20+1.64°
Cl (mEq/L) 109.2042.03*  103.20+£1.30°  101.40+2.97°

" Values with different superscripts in the same column differ
significantly (P<0.05).

** Values with different superscripts in the same column differ
significantly (P<0.05).
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