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Effects of Dietary Activated Charcoal Mixed with Wood Vinegar
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ABSTRACT

This experiment was conducted to investigate the effects of dietary supplementation of activated charcoal
(AC) mixed with wood vinegar on performance and egg quality in laying hens. A total of one hundred
ninety two, 56-wk-old Lohmann brown laying hens were divided into four groups, consisting four
replicates of 12 birds each and fed one of the four experimental diets containing AC 0%, AC 0.5%, AC
1%, AC 2% for 5 wks. The blood profiles and contents of total lipid and cholesterol, fatty acid profiles
in egg yolk were determined. There were no significant differences in laying performance, feed intake and
vitelline membrane strength among the treatments. The eggshell breaking strength and Haugh unit were
significantly increased in 2% AC group compared to the other groups (P<0.05). Egg yolk index in 2% AC
group was significantly higher (P<0.05) than those of the control and 0.5% AC group and yolk color was
significantly improved by the dietary AC (P<0.05). The levels of serum total cholesterol, HDL-cholesterol
and enzyme activities were not influenced by feeding AC. Total lipid of egg yolk in 1 % and 2% AC
groups was significantly decreased (P<0.05) compared to that of the control, although there was no
significant difference in yolk cholesterol. In conclusion, the addition of activated charcoal with wood
vinegar in layer diet resulted in improving egg quality by means of enhancing eggshell breaking strength,
Haugh unit, yolk index and yolk color.

(Key words : Activated charcoal, Wood vinegar, Performance, Eggshell breaking strength, Haugh unit, Laying
hens)
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Table 1. Composition of the experimental diets”

Items AC 0% AC 0.5% AC 1% AC 2%
Yellow corn 58.26 58.16 57.76 57.40
Soybean meal 16.18 15.98 15.88 15.24
Hulled lupin 3.00 3.00 3.00 3.00
Wheat meal 2.00 2.00 2.00 2.00
Corn gluten meal 2.00 2.00 2.00 2.00
Wheat bran 2.50 2.50 2.50 2.50
Canola meal 3.20 3.00 3.00 3.00
Tallow 1.60 1.60 1.60 1.60
Molasses 0.50 0.50 0.50 0.50
Limestone, coarse 9.40 9.40 9.40 9.40
Dicalcium phosphate 0.64 0.64 0.64 0.64
Salt 0.30 0.30 0.30 0.30
DL-Methionine 0.03 0.03 0.03 0.03
Choline-chloride (50%) 0.05 0.05 0.05 0.05
Mineral mix® 0.15 0.15 0.15 0.15
Vitamin mix® 0.13 0.13 0.13 0.13
Mycotoxin binder 0.03 0.03 0.03 0.03
Natuphos 0.03 0.03 0.03 0.03
Vital Force Powder® 0 0.50 1.00 2.00
Total 100.00 100.00 100.00 100.00
Calculated values of experimental diets

Dry matter, % 89.12 89.11 89.08 89.04
Crude protein, % 16.00 15.97 15.94 15.91
Ether Extract, % 4.45 443 441 4.39
Crude Fiber, % 3.69 3.68 3.67 3.66
Ash, % 12.77 13.27 13.77 14.77
Available P, % 0.21 0.21 0.21 0.21
Ca, % 3.86 3.87 3.90 3.92
TMERn, kcal/kg 2,750 2.740 2,725 2,700

Y Abbreviation used : AC, activated charcoal.

2 Mineral mixture provided following nutrients per kg of diet : Fe, 70 mg; Zn, 60 mg; Mn, 8 mg; Cu, 7.5mg;
I, 1 mg; Se, 0.2mg; Co, 0.13mg

9 Vitamin mixture provided following nutrients per kg of diet : vitamin A, 10,000 IU; vitamin Ds, 2,300 IU;
vitamin E, 20 IU; vitamin Ks, 2mg; vitamin B;, 2 mg; vitamin Bz, 5mg; vitamin Bs, 3.5mg; vitamin Bay,
0.02 mg; biotin, 0.12 mg; niacin, 30 mg; pantothenic acid, 10 mg; folic acid, 0.7 mg.

3) ¢+ 75 &H =4l g

2 e glutamic-oxaloacetic transaminase
(GOT) % glutamic-pyruvic transaminase (GPT)
24 GOT-GPT kit (BCS GOT-GPT S4-&
kit, Bio Clinical System Corporation)& A}-&-3}¢
Hlabg o 2 S4agc

T, A E2 8
gaol A 13]-8 FAL

= T A (1500 rpm x
15min)stel A5 Fefstion, Mg =4
2HE kit (Fd2=H = E kit, HDL-Zd| ~H =
kit, 95AhE AH&ste] vl o R F &
d2EE 2 HDL-ZYU2HE FEE5 SA3) 4) A L LA

Aot

>,

a

S
>
Uy
]l
)
o 1
=2
N
)
2
)
X
(
oiN
o



Kim et al. ;

HA G Algs st 3 A
wzh FA 2 GEAS, Haugh unit 5 Al#e]
U3 g 9 Gl 3 35S SAS
W7t ArE W AEAFHK SRR, =

+RETERLRETS o83t AT fu}T
4% F 4HS ke
S =A3k9r). H__;p

45 fold 2l 15

i?I%HEﬁ@Ti) -zt
ﬂ«l ZO“:‘ w7zt 2hEE A S st =
A(FHK Peacock, ‘H1+-FIL¥HAam)s &
4%k T HAAR Tt ST
Ao ~s 8ol wolek AAS F4T
Sauter 5(1951)2] ol olale] Wate] =
5 d3ke] Aoz o] ALkt
= ALkel ARt F Aol Sﬁﬂé}b
&S st AzolA HESSITh AF
o} 554 19 A4S AR 79 4 149 ?ﬁ%}

_4

g Aol vt ArE SAsqivh et
== Texture Analyzer (TX-XT2i, Stable Micro

System, USA)E ©]8-3}%1aL, o] ] probe: 2
7 5cm (NHK Corporation)= Load Cell- 5kg
= AH&sklth

1996) 2 Folch W(Folch %, 1957)°l uwle} % 1
AS FE3th 73t 9 derivatization 78S
3] dojzxl AlZi+= 30m x 0.25mm id x 0.25um
film thickness (SACTM-5, Supelco) fused silica
capillary column¥} detector FIDS &3l GC

Activated Charcoal and Egg Quality

(Hewlett packard 5890 series II; Hewlett packard
6890 series injecton)E ©]-&3te] FASSITh
Carrier=+ heliums o] &8}, 27| 2=
% 251 280C, detector 2= 300CE 4
xqg}oﬂ\;]_
ol FE3 THA T AFE AL
49 HAs A
ylation?} F3HE3-S Fa HEHom dojx
A EE GC (Hewlett packard 6890 series)ell
injection 353t} Omegawa 320 capillary column
(30x0.32mm D)= ©]83}%l3L, column %7]

<5+ 180C= 3lgler, #% 25TH A
A HE LEE 20CE 3F9Th  Detecter}

injection port®] *%+= Z}7b 250C= &F3iT
Carrier gas=+% helium< A-8-3}5iTh

M
~

5 &

Hr

BE Aol
(SAS, 2002)¢] GLM Z&1a1< o
SFIAL FAHEA ol SAAQ felx
= v Duncan®] T A4S o]-&3}o] ﬂﬂﬂ/]
21438 714549 tHDuncan, 1955).

A g ) 24 ehactivated charcoal, AC)S
0%, 0.5%, 1.0% = 2.0% G305 A7late]
e W A ARV Fo Har Ak, o
= 9 A AEAF T v Gl g
AIE Table 29 YeERHSIH AC 1% % 2%

Table 2. Effects of dietary activated charcoal on laying performances and feed intake in

laying hens® ?
AC 0% AC 0.5% AC 1% AC 2%
Egg production rate, % 71.37+1.75 71.52+0.86 75.02 £2.55 74.08 £0.91
Egg weight, g/egg 64.07 £0.35 62.89+0.34 63.80 £0.23 64.42 £0.13
Feed intake, g/hen/day 118.0 +0.82 1184 +1.68 1212 £3.77 1236 £1.83

Y Abbreviation used : AC, activated charcoal.
2 Means + SE.
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Table 3. Effects of dietary activated charcoal on egg and eggshell qualities in laying

hens® 2
AC 0% AC 0.5% AC 1% AC 2%
Eggshell breaking strength, kg/cm®  3.06 +0.05° 3.6 +0.07° 319 +006° 3.42 +0.06°
Eggshell thickness, mm 036 +0.02 036 +002 036 +002 036 +0.01
Egg yolk color 74 +01° 76 =*0.1° 76 =*0.1° 76 =*0.1°
Egg yolk index, mm 0429+0.00° 0429+0.00° 0.432+0.01® 0.438+0.00°
Haugh unit 7290 +0.95° 7295 +107° 7352 +104° 77.35 +101°

Y Abbreviation used : AC, activated charcoal.
2 Means + SE.

% Values with different superscripts differ significantly (P<0.05).
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Table 4. Effect of dietary activated charcoal on egg yolk membrane strength in laying hens® 2
Storage time AC 0% AC 0.5% AC 1% AC 2%
................................................ g R L L L R R R R R
3 weeks
1d 160.1 = 6.9 151.1 + 8.0 169.0 £ 7.9 1635 + 6.0
7d 1176 = 6.8 1279 £ 9.1 139.2 + 8.0 137.8 £10.0
14 d 98.80+ 7.0 102.8 + 3.3 1194 £ 65 1228 + 8.1
5 weeks
1d 1769 + 4.6 176.3 £ 75 185.1 £ 9.2 1771 £ 95
7d 136.1 + 5.1 138.0 £ 1451 £ 59 140.2 £ 8.0
14 d 1138 + 3.8 126.5 + 6.0 131.9 + 4.7 1283 £+ 6.5

Y Abbreviation used : AC, activated charcoal.
2 Means + SE.
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Table 5. Effect of dietary activated charcoal on enzyme activities and cholesterol concentrations

of serum in laying hens® ?

Treatments AC 0% AC 0.5% AC 1% AC 2%

GOT, U/l 151.76+8.35 148.64+ 7.32 140.63+ 8.26 117.78+12.06
GPT, U/1 22.67+6.90 33.54+10.61 28.83+ 4.75 25.67+ 7.40
Total-C, mg/dl 129.46+7.73 120.25+ 8.40 11397+ 15.11 113.81+14.50
HDL-C, mg/dl 75.08+ 4.88 78.80+ 10.86 87.00+ 13.79 67.66+ 8.54

Y Abbreviation used: AC, activated charcoal; GOT, glutamic-oxaloacetic transaminase; GPT, glutamic-pyruvic
transaminase; Total-C, total cholesterol; HDL-C, high density lipoprotein-cholesterol.

2 Means + SE.
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Table 6. Effect of dietary activated charcoal on cholesterol, total lipid contents and fatty acid

composition of egg yolk in laying hens” " 2
AC 0% AC 0.5% AC 1% AC 2%
Egg yolk cholesterol, mg/g 13.22+0.48 13.21+£0.52 13.19+0.42 13.09+£0.43
Egg yolk total lipid, % 3303+034°  32.96+099°  27.99+078 2594+ 104"
C14:.0 0.32£0.04 0.37+0.01 0.37£0.02 0.32£0.03
Cl14:1 w5 0.07+£0.01 0.07£0.01 0.09+£0.01 0.08+0.01
C16:0 24.65+0.22 24.40+0.31 25.01+0.42 24.50£0.33
C16:1 w7 243+0.11 2.55+0.13 2.88+0.22 2.80+0.17
C18:0 8.99+ 0.58 8.22+£0.17 7.98+£0.22 8.08£0.21
C18:1 09 42.22+0.55 43.25+0.65 42.39+0.61 43.39+0.40
C18:2 wb 13.29+£0.65 12.95+0.89 13.21+£0.77 12.67+0.62
C18:3 w3 0.25£0.01 0.29+0.02 0.26+0.01 0.24£0.01
C20:1 w9 0.26+0.01 0.28+£0.01 0.45+£0.19 0.26+0.01
C20:2 w6 0.17£0.01 0.19+0.02 0.16+0.01 0.18£0.01
C20:4 w6 1.89+0.05 1.74+0.03 1.73£0.04 1.81+£0.07
C22:6 03 0.52£0.02 0.48+0.01 0.48x0.01 0.46£0.02
SFA 33.96+0.62 33.00+£0.34 33.37+£0.51 32.90+0.28
MUFA 4499+ 0.59 46.15+0.73 45.81+0.73 46.53+0.52
PUFA 16.26 £ 0.67 15.81£0.95 16.00£0.79 15.51+0.71
Total ®3 0.76£0.02 0.77+0.03 0.74+0.02 0.70£0.03
Total w6 15.50£ 0.66 15.04£0.93 15.27+£0.80 14.81+0.69
06/w3 20.42+0.94 19.47+0.91 20.83+1.23 21.04+0.51

Y Abbreviation used

PUFA, polyunsaturated fatty acid.

2 Means + SE.

* values with different superscripts differ significantly (P<0.05).
¥ Number of carbon atoms: number of double bonds, followed by the position of the first double bond related

to the methyl end.
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