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Abstract

Objective: This study aims to investigate the effects of Cation Adsorbing Activated Carbon (CAAC)
on egg quality and nutritional composition, providing a scientific basis for the rational development
and application of feed additives in laying hens. Methods: A total of 400 18-week-old Jinghong No.1
laying hens were randomly divided into four treatment groups. The control group was fed a basal
diet, the CAAC group was fed a basal diet supplemented with 0.3% CAAC, the Zn + Se group was fed
a basal diet supplemented with 0.3 mg/kg sodium selenite and 80 mg/kg zinc oxide, and the CAAC
+ Zn + Se group was fed a basal diet supplemented with 0.3% CAAC, 0.3 mg/kg sodium selenite, and
80 mg/kg zinc oxide. Egg quality indicators (egg weight, yolk weight, Haugh unit, etc.) and nutri-
tional components (zinc, selenium, cholesterol, lecithin, etc.) were then measured. Results: Com-
pared with the control group, the CAAC group showed significant increases in yolk weight and
Haugh unit, as well as significant increases in zinc and selenium content in the yolk. In contrast to
the Zn + Se group, the CAAC + Zn + Se group showed a significant increase in egg weight, but a sig-
nificant decrease in selenium content in the yolk. Conclusions: CAAC can significantly improve egg
quality and nutritional composition. However, potential interactions may occur when CAAC is used
in combination with other additives. Further research is needed to explore its mechanisms of action
to optimize feed additives for laying hens.
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AWFFCIEE T 400 H 18 IR R 1 SRS, IXEEXSARN K aF = BRI . BSR4 4
WHA, MHRE S AMER, BAESEE 20 HEN, BASHM T XHIRAEMEER HAE; CAAC
AR EMEIRAIN T 0.3% CAAC [F3EREH R Zn + Se AFAHIAMEZIN T 0.3 mg/kg WARELENFT 80 mg/kg
FACER IR HRR s CAAC + Zn + Se AbFEZH I [R50 T 0.3% CAAC. 0.3 mg/kg WANFRENFI 80 mg/kg
AL B EA IR .

RIXG R 4 2L, A9 3 HEX, HHESREMYOK, WIS ERIEE S N T
J6(16 h/d), AR EEAEHRFE 50%~60%, K H B AR K5 1) 47 538 RAH 25 & 1 77 e R TR R 37 1
TERIGEEIRGSE 2 Ik, WJEAT 2 PO RS g, RN 42 B FURE P AT B B A S o 58 43 A TG A 1
W, POy 2 B, IRy 8 J, T P BT S XS B PR MR A KR DU N SEER PR A AR

2.2. EEtAR

2% NRC (1994) & 21075 bn i, PAECK - SRBONFERE HAR, FRhnbAdcst . AR50 XS i L fl H AR
LEANE FR KL 1,

Table 1. Composition and nutrient levels of the basal diet (dry-mass basis)

1. BAERE R R EFR KT (FHRER)

Fic. Lk (%)
BN 60
T 25
Ak 10
X 3
PR A 1.3
ik 0.3
TR 0.4
Mt 100

T TURBOVEEER. METRS.

2.3. MrEEHRATTE

2.3.1. BEPEMWSENE

TERIGHIEE 8 AR, WEABELHFPENEI 5 MG EIE A . MRS EHAITHRES, KK
25, I HEN S EE SEE S E MEENNESE T (ERTeEERME &5 eE) (GB
5009.93-2017), TiEEE 2 HIENKTE T (B £amhErilE) (GB 5009.14-2017).
2.3.2. EAKRAIE

FERIEHIEE 8 AR, MEAELHETFEHMI 5 BOSEME A, JHTIE N Ebr: EHE. &E
HEDUIE RPAL, Hod, SEP Il T 5 B s R H 0 PR E
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24. BEGHE SR

K HI SPSS13.0 $i% /0 M i 06 Il s 45 SRk 4707 2 4301, SR A Tukey HSD 73T 2 H LLA 0T
3. TG R
3.1. CAAC MSFERRHIR M

T2 ERER, SXRAMEL, CAAC Kb PR 414 R o B AN B A7 7 T R L B E R TP < 0.05),
X CAAC 7E X035 8 P 3 it 53 5 T LA AR R R

AN, CAAC 5%, Wi E AACFEAELEE. flACER, (NAE R 5 TH P AL B 3 52 (P < 0.05), TMXt e
g H PR A (0 5 A 1k B 2 B KT (P > 0.05), H B S ALFRL (S IC BRI AIC T8, MiALSRZ, (A2

FALEEP>0.05), XEEERRY, CAAC RS ERREZERAEN, MESE. MK
R, HAR TR R —E R, $EoRTE bR i RN 2 e FA BAER .

Table 2. Comparison of egg quality between the experimental and control groups

F 2. A S REBERRELR

AL THZH
i H payie|
CAAC Zn+ Se CAAC +Zn+Se
HH(g) 61.02 £2.51%® 61.00 + 2.64% 60.18 + 1.23% 63.76 £4.132
EHE(g) 14.34 + 0.95° 15.68 + 0.86% 15.82 + 1.00% 17.15 + 1.40°
(%) 23.49 +1.20° 25.72 +£1.31% 26.30+1.712 26.99 +2.842
e I 63.45 + 1.62¢ 65.91 + 1.46° 71.06 + 4.812 68.72 +2.29%

W FATEIRBRARNG ERE R R EREEP<0.05), BRI FEEERERANEEP>0.05).

3.2. CAAC ¥MEFE PN S 2RI

RIER 3 458, SXAMLIL, CAAC BE{RE 7 EE P EFMP & 2P < 0.05), {EHEEHEEFI6
TR M AIER R ZKTFP>0.05). XM CAAC X8 3 8 77 A RS S T RE 77

BBME, S8, WACFRAMLL, CAAC S, Wil E & AH 3% K T &5 il & 2 (P < 0.05),
T} 2 B PP e B R DR R R R R 5 B () R M AR B B 25 KCF(P > 0.05). X — 45 IR, CAAC Wl
T I I B SRR SR« BIEE B XS A A ) S AT AN, BRI A Rk — AR T

Table 3. Comparison of zinc and selenium content in eggs between the experimental and control groups

3. A S REGERIFFIIN S BELIL

L
i H o 21
CAAC Zn+ Se CAAC +Zn + Se
EH Zn (mg/kg) 34.75 £ 1.70° 39.58 +1.93% 40.38 +1.53¢ 38.8+2.51°
% Se (mg/kg) 0.64 +0.11¢ 0.75 + 0.02¢ 1.27 £0.17 1.07 +0.08d
HiF Zn (mg/kg) 0.12 +0.03% 0.12 + 0.04° 0.16 +0.022 0.18 £ 0.042
i Se (mg/kg) 0.11 +0.02° 0.12+0.01° 0.15+0.012 0.13 £ 0.01%

W FAATEIEEAR/NS FRERREZEREEP<0.05), BIsHRERATRESEFRERANEEP>0.05).
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RIER 4 4558, SXTHRAAMEL, CAAC AbFHAH 1) IH [ERE 5 & W E AT 2, 1y SRl & &) 2 2%
T XTIBZ(P < 0.05). XK CAAC 1] Besd it 15 S ik A AR R, eSCE XS E (17E 77 i

5Ee B ARG, CAAC 8¢ Al 1) 5 G b BEAS fg I 325 508 2 o o IH [T 55 ORI 75 &2(P > 0.05)
K UESE T CAAC TEATISEE FRRsr 7 I 26V, FERTESCPR M R B LR & H B 2 MR 1
AL

Table 4. Comparison of cholesterol and lecithin content in yolk between experimental and control groups.

4. RIA S RAFRTIBE RIS EBELE

AbFEZH
i H X HEZH
CAAC Zn + Se CAAC +Zn+ Se
RE[E B (mg/g) 17.50 £1.612 16.04 + 1.64° 14.02 £2.17¢ 15.11 £ 1.65%
SRR (%) 10.54 £0.93b 12.93 + 1.64° 1343 £1.132 13.38 £0.632
 FEATEAR B AR RNS EREE RN ER R EP <0.05), BRAHESAREERRERAEEP>0.05).
4. g

B TR T CAAC X S H b 5T S8 TR R W52, 4873 1 LA NS IR FE P AR 9 £ 82
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REE[T] (8] BEAL, 25 R B PR AT R B SRR 85 rh (Pl o 1) B < S T5 e[ 91, AR TaDR) oh s I 1
BT A EN AR N I L SRR, SR AE TR A AR IX AT REERE T CAAC FESR T BB A
BTy R

T, S8 AL, CAAC SHE. WHE G AL 2 AR 7 s il & &, (B a3
AR R DL SR TR R R 5 B B ORI B KT . XS5 RRIR CAAC AT RE BN R S5 AL 5
B ANAE XS URN I AIR . CAAC A By BRI @ B 1 IORE /), X AT RE TS e oo 3R Ao
AA[10]. BBk, CAAC 5% W2 18] FAH AR A 5 2t — bR, AR AR B IR i R

FE A TP IR B AT RS S B0 T, CAAC R PRAR 7 AHE RS & &, (RN &35 5w 1 OpeEE & &
XA S K N i E R R . T AT AOE AT %, O TR R, Gl A s a1 5 W] LAk /D 54
PR IR B G R,  [RI R EBRBEAR (M & e SRR R [11] [12]. Behbh, DRBENRRIIINATAE S CAAC & E
MR FACHE R, XA BT IRTIS B E TR IME

ST, AWEFCSE RERY] CAAC FEFRTHXS B A NS I/ 70 U7 TR AT S5 18 70, (e 5 HeAhdsn
T A P e 7 TR R TR AE AR ELAE LA o RSR W FE Bt — SRR CAAC 5 HA I AN A LA
FAMLEL,  DARAG EERGTARIAC 77, 7850 A% CAAC TEFE TG K it o FIVE 7 Loy 5 T (R 7)
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