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Abstract: The *C and 5'°N values of eggs was measured-using an isotope ratio mass spectrometer to trace the origin of pigments in eggs.
Atotal of 320 layer chickens were randomly divided into four groups that were fed diets containing different corn content and an additional four
groups that were fed diets containing different amounts of added artificial pigment. The values of Roche color fan (RCF), §°C, and 8N of
yolks were measured on Day 28 (early stage) and Day 56 (late stage)sThe results indicated that the RCF and 5°C values of egg yolk in each
group increased with an increasing corn-content, and significant differences were observed between groups fed diets with different corn content
(P < 0.01). In the late stage, when the feeds of the 10% corn and 70% corn groups were swapped, the RCF values and '°C values of egg yolk in
both groups were significantly different compared with their previous results (P < 0.01), while no significant differences were found in these
values for the two groups without feed swapping (P->:0.05). For the varying pigment groups, the RCF values increased significantly with an
increase in amount.of added artificial pigment (P < 0.05) in the early stage, whereas after the removal of pigment, the RCF values showed no
significant differences (P > 0.05). Additionally, no significant differences were found in 8°C values before and after pigment removal (P > 0.05).
In the varying cofn content.groups, a strong’ positive correlation (P < 0.01) was found between RCF and 5**C values, but no correlation was
found in‘the varying pigment grouips, When the RCF values were the same in two groups, 5°C values showed significant differences. Thus,
analysis of carbon stable isotope ratio (5'3C) in egg yolk can be used to trace the origin of pigment in eggs.
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Table 1 Composition and nutrient level of basic diets

1 2 3 4

HERI% 1000  30.00 5000  70.00
KA Y% 6320 3769 1222  0.00
N E % 1.48 3.79 5.98 0.00
K2 A81% 1165 1490 1818  13.21
sy (&) /% 250 2.50 2.50 2.50
B A% 8.29 8.38 8.39 8.07
BB 245 (% 1.43 1.29 1.27 1.74
HERELIY 0.00 0.00 0.00 2.94
FRFLI% 0.15 0.15 0.16 0.24
A2 /% 0.30 0.30 0.30 0.30
FRAH% 1.00 1.00 1.00 1.00

Sitv%(EFm%Y)  100.00 / 10000 10000  100.00
Rige/(MIkg) 1108 1108 1108  11.79

HLEE % 16.50 16.50 16.50 14.95
451% 3.50 3.50 3.50 3.49
BB % 0.73 0.66 0.60 0.61
H HFE Y% 0.33 0.33 0.35 0.43
EEN L) 0.77 0.78 0.78 0.73
BRFRIY% 0.36 0.36 0.36 0.36

7 2 IR
Table 2 Experimental design

07| 1~4 & (AT40) 5~8 Bl (&#)

W1 A L0%ERGEMAR 4 T70%E KA ek AR
W2 A 30NERGEMAAR 4 30%E KAk AR
I3 A S0%EKMEMAMRE A 50%E K64 AR
WA A TO%ERGEMAAR 4 10%E KA ek AR
475 Hah B AR Hoah B AR
4P 6 ek B AR+15mMg/kg AT E & Hmh B
AFE 7 Foek B AR+30mg/kg AT E Hab B AR
A3 8 Hsh B AR+60mg/kg An T & ¥ Ak A AR
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REAMEHE P ARL, T fLE 0.149 mm i, A
HARTEELE T
123 MBEA

FERIG S 28 d A1ZE 56 d, AFAIGAL % FE 2 45
B 3 Fine s, ENEEAMCHEA 12 B, JHE 4 CERHE
1. ACEERT, RBAgmEse, M B AR I e
B, AP R E R EBERE O (RCF HD), ids
Bl AREE R A 500 mL =/, InERE
K, FHIEESEERRE, MNEHEE (22D A 150
mL, JEREEFISEE, T 65 CIEE/KBHTHE 1h.
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Table 3 RCF values of egg yolk for groups provided feed with
varying pigment and corn content

Yoz RCF 1&
EE! V=2
22 1 3.00740.82 10.75%40.50
4] 5.00%40.82 5.508+1.00
22 3 8.75°40.50 9.00°40.82
438 4 10.50°40.58 3.00°+0.82
432 5 3.75"340 50 4,50°40.58
432 6 7.50%°+.00 4.75°40.50
232 7 8.00%°40.50 5.00°40.58
432 8 9.75%°30,50 5.00%4).82

A RPRBERTAFHEHTRMBE;, F—F2H RED
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Table 4 Values of $°C, "N for feed.provided to each group

8%Cl%o 3N/%o
205 203
AT J& ATHA =21
231 -22.3940.11 -12.8240.23 232 1 1.0940.08 3.1440.23
) -21.7540.15 -21.7440.13 S ) 1.2240.17 1.3340.02
432 3 -18.400.28 -18.5020.15 2723 2.1640.47 2.2940.29
432 4 -12.880.30 -22.4140.14 2324 3.050.10 1.1140.06
438 5 -21.5640.17 -21:6140,06 232 5 1.1940.13 1.2240.17
472 6 -21.230.14 -214540.17 232 6 1.2940.38 1.4240.21
238 7 <21.6240.08 -21.5640.10 232 7 1.0840.30 1.2740.10
472 8 -21.380.08 -21.4920.15 232 8 1.2340.19 1.1640.08
T EE -25.4020.03 T EE -

ROIABTEILEEKAEHEN 5°C. d"N{E
Table 5 Values of 5°C and 8°N of egg yolk for groups fed with different corn content

513C /%o SN/%o
283 — -
T4 J& 2 G| J& 2
R 3E 1 -21.47°40.25 -15.97°40.04 5.05%°40.18 4.87°40.13
40782 -20.49%40.23 -20.07%40.30 5.328¢P40 12 4.78°40.19
32 3 -18.555%40.31 -18.49%40.30 5.72"%40 13 5.14%40.25
432 4 -15.98"40.09 -21.51P40.22 5.508C%140 17 4.91°40.29

SUN R 2 SR B, BT 50% 5 K LA 235 v
THAL =4 (P<0.01), 155 70%F KL L2 FA 5.
Z (P>0.05); Jo BRI 4 Rt S A 2 [ 22 R AR
% (P>0.05); {HFTHS 5 HIME LGRS, BREE 1 HERA
BESN (P>0.05), HA4x 2. 3. 4 HZEREZFE (P<0.05),
% 2. SHEZIERE] T /KT (P<0.01). 4b3 5~8
A, REN SON (AL R L, ERT A 2
BIREZE (P>0.05), (HEHRIRTHIAGEIIMHL, 57

B FI R E KT (P<0.01). FURRZH R 43 1AS [F) AT
A EU™ A 8N A BTZER), (ERBGRT . 5 2.
3 AR R, (H 8 N IR ERKESR. 3
AR it T R R R KBRS R A R R A, 34
i AEEL BRI PSSR R R A R A
o A, RELTRLAG SN {E A2 IR, JAE.
YRR, e RHEY b T EIER, BAR
1M 8N AEM, A —ERIUKT A, HE RS &
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Table 6 Values of 5**C and 5*°N of egg yolk for groups provided feed with different pigment content

. 8%C/1%o 8N/%o
W & 4 T & 4
232 5 -20.71%40.23 -20.86%40.12 5.41%40.10 4.87%40.13
432 6 -20.72%40.20 -20.67°40.08 5.35%40.16 4.78%40.19
432 7 -20.59%40.20 -20.64%40.30 5.43%40.25 5.14%40.25
432 8 -20.47%40.11 -20.61%40.13 5.46%40.19 4.91%40.29
. 13 15 N HAIR RBUR S, (HRL/KFAREENEE (P>0.05),
24 EHER5C. SFNEHAL KRBT RCF T AEMFAm 1 5900 0N 1. ix
o Ry:g?;;;eg)s ) ﬂﬁf*ﬁfiﬁ@iﬁ%%;’ﬁiﬁ% TRV RCF {HH &, 1
s - R O “C AR 9% A kIR T N TR,
) | KA RSy TO%MAIAL, 7ERTHIR, RCF {84
A 2 4 6 8 10 12 10.50,, #hin 60mglkg I ER41 RCF {500 9.75, %
ol es13C (O LRORR IR (P>0.05), {H - HEHH05
y=0.67%-23.73 =0 13N BC HINEFHEE (P<0.01), FK41H-15.98%,
o w T 661, 2640 +20.47%
ol VR TCLE A, SIS I 5 AT LI
B WS C, Y (FERIK) Tt M,

E1 EREEEREES 0'C. 0"NKHR
Fig.1 Relationship between RCF and 6**C, 6"°N'valués of

groups provided feed with different corn'content
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10 R*=0.38(P>0.05)
st LR -—s =
0 . . . . ‘ .
2 4 6 8 10 12
5k
*513C
-101 =3 15N
“15F y=0.04x-20.88
R2=0.46(P>0.05)
20 —. -+
st o
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B2 ARAZEEEES 5°C. 0 NXR
Fig.2 Relationship between RCF and **C, §°Nvalues of

groups provided feed with different pigment content
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