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OB E EY BOET R RER
(L IL7E RN K F R F B, KA 030801;2. B ¥Rl 5, B2 033000)

W OE, KRB FAEIHE EH LR RSN E P et B4 F0) 7 %, SHAF R AR P B
PR AR BREETHHR,AR LA AEDF RS TRASE T ENE, KRBT A ])
A FHARMEEFZ LR ERAM B fF e n B, WL F HE BREFIRRG &k
B B0 AT Bk v R AR A 69 R v R E R AR A R 2) IR 30 A TR A 648 R AL
5K 6 W FHLOANATE, BEANAEE N8 R, 5 A RAERMBR T R O(AFRA) 1.3.6,12 F
24 mg/kg *HER 69X Ie 4 K Ie M 35 d, Rk A F F M R AR P RE TR ME, 3)IKE
i ER 16 000 R &AL 10 AW & T 20.21,22 .23 .24.25.27.29 .33 .37 .41 .46 .50,
55.60 F#n b Bt i S E, AR AN 1) RARMN B ERfZ ERAKT F M0 %
e RS EE & T RN B (P<0.01), SHERFA S 5 min+ 5RO KR ZTREZ
KM {E 2 3% % T4 F 5 mint+8 it fe 35 3 +85 A1 (P<0.05) , 0 7 &5 AA F 5 min & 90 C
KIS 5 min FRI R AW B AR oM E B AL ey A 3T AR R £ (RSD) 51 A 2.15% A=
0.57% , B FF35 % 98.01% ., 2)6 #2 12 mg/kg LA F vt B 43 M B X & T2 B 2842 1 mg/kg
20 (P<0.01),5 3 #4224 mg/kg AL 2 F £ 57 (P>0.05), WA R AR BRINES 2%
AT AEMEF ZRBMEARXREZ(REZEE=0.679;P<0.001), 3)20~60 3 &4 "R H im
7.5 mg/kgrtBR 69 AR, Bt R A A 23 AR A T f, 20~33 A, A K TRAZT M
36.9 png/KZHTIEmEB] 87.7 pg/A, X IE AR R 5 LA 1) AKX IR R AL BB 69 A 28
PR A T F R R, AR D Rk, 2) A 20 AR E T LR FAR PR m
7.5 mg/kgrt B2 ,23 Al E R A TR EBZRIFES ng/g X E 33 AR EL R TR ZRFL
85 wg/# vk k)
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H 0 AR AT i ) R R B A 7 A SR B A 7
X0 I PR 2 e ) R v e TR A 0 e ) 1S 0 T
T AH I AR S LM G A R AR A G F
TRURY ) R R T R VR NN 2~ 16 mg/kg Y, R
[T N 51 48 B9 0 B R & 45 R 22 R IROR,
T XS FE R A 17.5~35.0 we/ A, & MR
BN A1 ~75 ng/ K, H R B SR UE, & i R 2 o
R & N E A ) 2~ 3 500 X b R
AT RES IR B ROk 5 S i b e H % Az Oy
A, R RSt R 3 ~ 14 AP i
FEXG = A A IAE 50 JE DL L I E R R g R £
PLSAS R BT 28 R /N R 4 2 R % it A AR
SEM PR R A A I R R B A
TTEoe.
XA R 1Y 32 2 5 - WY R I A R
( 5-methyltetrahydrofolate, 5-MTHF ) , /& A\ 1 5 ¥
WHNEEEIE, B F S E TEE, AP ILF
AN BRI ) B AR R R, R
R R B IBCR FH v R K o e e T vk R
Tk R WA AN EDTHES d
AFIA]  AR 2 HD 2 1 T 0 A0 T 55 0 i T A
28 it v R i ke, RS R R BRU ML 9 A R 2 R R
P 7 3 T ARG T ) A R ks A A R 2R
it e b B I AN 2 X6 T AR T 8 T R 2 %t
ekt SN A R - L g = Wi =3
SRR, P AL 3RT I H R A 1 R A 3R TH
AR L T R O R B B R 4 4 B
Peo SR B A5 AT BB XF MR 45 M A — & 1Y il
RO TRk e ], SRR B R
FBRES A0 i n] LA 2R A s A e, ATl
R BT TR BT T SR e T T R A R R AR
P, TRIRINAEAE R C ST ok P
DL A T AR B, bV s, A M 22
IR REAER PR S R ER A B T e AR A
T G D 25 SROKG W, o3 i R P, B 2D BR
By B AR AR AT R O Y R T
BN R R G, 8 A B RSOk
G s 207 A i AEL T Xk P i A 4 R
SEE N
AR G0 o L A A ) 2 R 58 A1 A T 2 1Y
RIS PSR L | T A S R IO R R AR et
SR I 52, B R O Ak R R T R RO A

Tk

fig
/ﬁ\

T 1 D00 S A A P R e A 7 ik, e o e S B
i, 0 2 20 7 T I X R e v R 93 R
AN B O R R A SR R U AR E M,
S X T I TR 5 i B A e A A I [ B AR E A, O 2R
X1 AR AR A R AR E Y R Y R R
PG RIS AR

1 #MR5FZE
1.1 #E5RF

5-MTHF ( #5 #fE i ) 14 A & K TRC 28w 5 H
st (f5,35:4% ) W [ 26 [E Fisher 23 & 3 HT U0 002 ( 46 )3
99.0% ) FiI ZWE( 4l FF 99.0% ) . % [ ( pepsin,
1:3000) K EMLE W ALt REFERH A RA
Al a—JER G B 15 BAL =B AR A R A
b T 53 25 a0 38 R [ 7 3 A 4k 5 7Kl 4.5 LR
Fs B W I 25K
1.2 UFE5iE%

1260 125 RCRORH € T ASCIE 1 2 Y6 AG I 25 A1 48 411
Kl %% L M Poroshell 120 EC-C18 {4, i ¥
(4.6 mmx150 mm,4 pm) ( € FEZ LR A R
NED) AR TERNL (36 E GOLD-SIM /A F)) e i
KU (VLIRS 4 35 T SR AR AL RSl i A IR A A |
R (R L R S AR A R A ) R R
B (CERIR T 25 L AL AR A PR A ] ) (85
AL (IKA T10 basic, i [ KA 4 7) L FKF
(BSA224S-CW , 1[5 F¢ Z F| i £ 4] )

1.3 SREHEEEEZRNEERHERST ERK
1.3.1  FRofEF W

YE B FREL 10 mg 5-MTHF Fg #E &, 32 B2
WM (0.1 mol/L B R 3RV W, & 1% PR MR |
0.1%%i% OBE, pH 6.1) i J5 25 %] 100 mL, i
i BT B R BE N 0.1 mg/mL AR HE S BE %W,
—-20 CHRAF, 4 br 1 6 25 W A6 B 5] 0.10,0.25,
0.50.0.75.1.00.5.00 .10.00 pg/mL J5fE TH5 075
s IECELA T mAn el 2k
1.3.2  ERORAH S S % &0

FE . 35 Ty i FE K B 20 pL; U B
0.4 mL/min; i3 AH A B BE; i s 4H B pH 4.5,
0.03 mol/ L B& £k 2% vh i 5 R B B v i,
TR, PR S ¥R I K 290 nm, & 4
Pk 360 nm'* ;L HMG I 4 1F :280 . 290 nm ' *!
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Table 1 Gradient elution program
s} (1] i AR T80 Volume fractions of mobile phases/%
Time/min Flow rate/( mL/min) A0 A Mobile phase A s B Mobile phase B
0 0.4 6 94
5 0.4 6 94
20 0.4 25 75
25 0.4 25 75
30 0.4 94
35 0.4 6 94

1.3.3  FERUMER

G T 4% 22 A g il FH AL 38 3 21— 5 0 2 Y 2
TR, BiRhy EEsEn, HIRA/N O TR
T 1R AT, T-80 CUWKFGRAE 1 dJa, EHLR TR
T4 48 h( B BFIRE H-60 T, EH25 N 10 Pa) ,
T=20 CUKFEIRAA
1.3.4  $REO7

HEMRPRHL 0.5 g 247 [/l — SR 3 R TR A i T
15 mL B0, 6 mL 20K, A% . Z )R L
TS R AR A Tk S LA A R AT R SR IR
AP IEAT 6 IRE A, DLk P38 B U
A TR AR L AR T R

R L 40 C 80 Hz,

EIRAREC.90 C/KI 5 min J5EVKOK FEA1,

it e P BBOCR FH =L #SCHR [ 12,15, 30 ]
PEAER Ty WA S, BAA LR L 20 mg/mL 2
FIE§AMR 1 mL,37 C/KB 3 h(EW1 h#ES1
W), WK 10 min J5 UK K & = E R,
20 mg/mLJE By fF i W 1 mL, K B ¥ 0.3 mL,
37 TR 22 h, ¥ K ¥ 10 min 5 VKK & E
Eil

K2 PR AL B S AR BORE 245 3] 10 mL,
12 000X g. 4 C & .0 25 min J5 B 3 W&, o
0.22 wmPE I, B LA I, A R T 2 On
BAE,
1.3.5 JrikEr

MR AT X8 T W 3K 1 58 R o¢ A 76 X 2,
G0 AF AN R 2R RIS FE A 10 A, B RO R 1 B
BOr B, o BV AR R Ak vk R e AR ot
R AT AR
1.4 MEREEMEIXEIEIT

T AE KA X% RBO A R " 4T, B

FINT R (4l BE 99.8% ) il db A= MR+ B
2 S

TR I 7 Ay 2 5 P X R A o AR
R 3 HAXS AW B R ERYOK, & H O
M8 16 h, 58 B ADF 15 Ix/m?,
141 35BS I i i U 5

R B 200 T, PRBE R 4G 1R T — 2
fat e 30 S i — S EX 648 H BEPL M 6 41,
Bl e NEE,BINEL 18 K X R4 fa 3L
TAAR (% 2) , 50 2 7F L Atb AR o 43 S0 s i 1.3
6.12 .24 mg/kg MR, 5 5 MG 1 R ER
BEALEL 10 #0824 H AR H IR S T-80 TIKFEMR
FE, AT IR B A

®2 ERiARAMREFRKTE(RTEM)
Table 2 Composition and nutrient levels of the

basal diet ( air-dry basis) %

i H Items % & Content

JE Bl Ingredients

EK Corn 64.50
THH Soybean meal 21.00
¥k Cottonseed meal 1.00
W FR{~Df Linseed meal 2.00
%) Limestone 9.66
S AkH NaCl 0.30
DL-H %R DL-Met 0.14
L& R iR L-Lys + H,SO, 0.04
%L JIHBE Choline chloride 0.10
WM A 45 CaHPO, 1.00
FHPREE Phytase (5 000 U/g) 0.02
Z 4 Multi-vitamins" 0.04
%1 Multi-Minerals® 0.20
4A11 Total 100.00
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s H K & 5 22 43 1 ( one-way ANOVA) il Duncan

Wi H Items I Content G PEA T4 1) £ 6 Lo F 22 5 i kv e, T ik

KT Nutient lovels” ALK LA 2508 R b o 25 o, I R & 42 409

R8T 8E ME/ (MJ/kg) 11.08 Uﬂzi@{ﬁfﬂ,éﬁﬂﬁﬂﬁﬁ%%ﬁ?o 51 15 53 B LA i R 8

HIZE (1% CP 16.46 I AR AR o AR e, AT AR

448 CF 3.00 TR EWRE LA, P<0.05 N ERSBE P<

HLAE M EE 2.89 0.01 K 2 5 #% .3 . | GraphPad Prism 8 ik f7

HLJK 4y Ash 12.61 N

5 Ca 3.51

S TP 0.50

AR AP 0.22 2 HRESH

AR Lys 0.78 21 KR EELEREIERE

HE MR Met 0.39 DA ME R 2 5 e SRR AR R (X)), X I 2Ok

L LA et Cys 0.66 e S SR B B TR A0 BE 3 U K0 2

i Pt (ke o D) ANA (1) SR BIEAT A . s e

1) Z 4 8 5 T v iA L 32 4 Multi-vitamins provided the
following per kg of the diet: VA 14 400 IU, VD, 5 400 IU,
VK, 3.2 mg, VE 32 mg, VB, 2.4 mg, VB, 10 mg, VB, 4 mg,
VB,, 0.025 mg, #HFR nicotinic acid 48 mg, D—iZ k%5 D-cal-
cium pantothenate 14 mg, 4 #J 2% biotin 0.16 mg,

2) 2 4T F 4 M 424t Multi-minerals provided the
following per kg of the diet;Cu ( as copper sulfate) 8 mg,Fe
(as ferrous sulfate) 50 mg, Mn ( as manganese sulfate )
100 mg,Zn (as zinc sulfate) 90 mg,I (as potassium iodide)
0.4 mg, Se (as sodium selenite) 0.36 mg,Co (as cobaltous
sulfate) 0.26 mg,

3) KLEE 11T KL 43 KELZF 4 MR D5 45 | S | it 1R
hSE , HeAx Wi FAE . CP, Ash, CF, EE, Ca, TP and
folate were measured values, while the others were calculated

values.

1.4.2 & MRS 8 IR 7 i i A IR MRS
MR 1.4.1 2550 3E#% 16 000 FIEXS A, M 20
JEIE L, 7 FEXG TAR HHA N 7.5 mg/kg MR, & 60
Y TERG R AR EE 10 AN WA, FRBAY 4 I
L HT 5, AEEE 43T 20 .21 .22 .23 2425,
27.29 33 .37.41.46 .50, 55,60 J& # 09. 00—
10:00 , BN KE I A5 B 10 #W E FRE G, B &
WHEW, EEREIRS G W7 R A
iRl
1.5 HIEBS5HH
AR E ] SPSS 26.0 K Fi# T &t b, R

9 0.10 pg/mL AIFRHER TR, #2 1.3.2 i a3k 5%
PRI 3 Yk, 5 M L 1001 B A8 4H 1 v B2 Ry o
FR(LOQ) ,(5Me 1y 3.1 I AH 7 ¥ B g 46t B
(LOD) , #&M 1.3.2 hEgk a0, 1%L 10 d, B K
R 1K 1 we/mL bR ER, G0 SR 0 TR v L2
WA, U A ARG T 7 A T 5 SR G R e M, I 3E 3 BT
IRo GEREIR,TE0~10 pg/mL, ¢GRI AR 5L Ah
Kl #8 280 nm FIEEZMG I 28 290 nm X = 4 Frf5%
Frof il 26 09 A 5C R A IE 5] 0.999, 2 H I £%
g T AR 0 v B AR W 3 R TR AN I B (P <
0.01) , 22 LM IR 1Y) 3.5 %, 58 M6 I 2% 7
290 nm W 1 R M W 3 & FA7E 280 nm B ( P<
0.01) , i 1§ & JC I E 27 (P>0.05), —#HF
W58 T0 3 22 57 (P>0.05) , 2&GHIAS A G PR
I 5 PR 1K T 58 G 4, 2% BH HG 52 o o
Je SR I 1 SRR
2.2 REVFEX KN LE R

% 4 AT, BE 5 A0 3K R AT AT AT Ak 2 AN
KH B IO AR EFIR, JXC~G i’
WO AT 08T, 45 R o o B R i R DU AEL
DL D $EUT e , C $E U TR IR B B $i
W7k F F G #2007 AR, C F1 D $2HU5%
ARG B 2 T F MG #2007 B (P<0.05)
Ja 8 g H D $& B0, BT 75 5 min 5 90 C
K 5 min JF 47 8 B IR B2 H, B S B R A,
5-MTHF#3 #E: i AL SR 5 an sl 1 s,



5842 g oW B K ¥ i 33 %
*3 WwNFEEEILE
Table 3 Comparison of detector performance

i H 7RI 45 LLHMGIN % 280 nm LLHMEIM R 290 nm P
Item Fluorescence detector UV detector 280 nm UV detector 290 nm P-value
FrufiEi £k Standard curve Y=265.1X+4.744 Y=142.3X+7.614 Y=146.8X+5.498
FH % 2% Correlation coefficient 0.999 6 0.999 9 0.999 7
6 HBR LOD/ ((ug/mL) 0.001 4 0.07 0.05
E R LOQ/ (wg/mL) 0.004 5 0.23 0.17
% T X Peak area/ (LU - s) 448.61+18.58" 120.01+4.14° 134.92+3.88° <0.001
47 Peak height/LU 14.52+1.914 4.07+0.48"" 4.54+0.53"° <0.001
K14 5% Half-peak breadth/min 0.223+0.022 0.212+0.024 0.213+0.023 0.667

[RIATE YR 8 A e T B s M R B R R C R E 2 (P>0.05) , ARV/NE FEFR A B EHE 2R (P<0.05) , A KEF

B RN 2R EE (P<0.01) ,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05),

tremely significant difference ( P<0.01).

%4

RN TT L X 46 45

A

Table 4 Effects of extraction method on detection result

and with different capital letter superscripts mean ex-

Fn I ER R HUJT 15 Extraction methods of folate from samples

PR % & Folate content/ ( pg/g)

A RALFE Untreated
B.# 7 10 min Sonicate for 10 min

C. =R (90 T/KH 5 min) Water bath at 90 C for 5 min

D:#875 5 min+E i Sonicate for 5 min followed by heat treatment
E.# 7™ 10 min+/ 75 Sonicate for 10 min followed by heat treatment
F.#7 5 min+ff%# Sonicate for 5 min followed by enzymolysis

G: iR +#f# Heat treatment followed by enzymolysis
P {8 P-value

4.304+0.199°
4.322+0.133°
3.892+0.278%
3.694+0.074°
3.744+0.333°
0.043

) 5 B5 s AN TR] /NG FRE R | 35 25 5 (P<0.05) AR KRS FBER R 25 7 i 3 (P<0.01) .

In the same column, values with different small letter superscripts mean significant difference ( P<0.05) ,

%‘%BIEJO

capital letter superscripts mean extremely significant difference ( P<0.01). The same as Table 8.

(A) FR#ER1.0 pg/mL

o

1754
1504
1254
1004
754
504
254

U 75 Peak height/LU

5— B DS H AR

24.436

0

=
i
hiid
b
Eo

1754
150
1254
100
754
50
254
04

U&7 Peak height/LU
6.353

15 20 25 30

1R B3 B[] Retention time/min

20.008

5- E’%Iilﬂ'ﬁ

24.492

T

5 10

0o

5 30

R 87 B[] Retentlon tlme/ min

B 1 S5-MTHF fREmMERFRBEE
Fig.1 Chromatogram of 5-MTHF standard and yolk sample

and with different
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23 REE EBREMBEHE

FH 2.0 F1 2.2 s g 1 5 i A I [R) — 2R R
TSRS, IJFAEES T pg
5-MTHFARE S, #6417 BISCR I € |, 85 00 E 8 Ik,

ZERANFE 5 FroR . AR LIRS 35 98.01% , A
SIFRENR 22 (RSD) K 4.42% , [7] —FE i K6 I 245
RSD N 2.15% . R4 53 B 1k B R I 7 1 kG
R N mN e Sk AP el

x5 BEESDUERLR

Table 5 Precision and recovery test

Wi oRIUN(ER X A 11 ff 22
Items Detection value RSD/ %

£ M2 & i Sample folate content/ ( ng/g) 3.979+0.086 2.15
JkRARE & AR & i Spiked sample folate content/( wg/g) 5.854+0.069 1.18

[B 3R Recovery/ % 98.01+4.33 4.42

T RE A A B 5K T AS i 58 4 ) 45 | Bifi e adF
7 RoEMRE, AR BUS S RV (0 d) LA
1.2 d(4 CHRAF) Gk, ik 3 MEXE,
H2 6 NI, Lk 3 d BRI 25 R 22 R0/ B g

*6 REMKRE
Table 6 Stability test

] AR R
Time/d Folate content/ ( pg/g)
0 4.185+0.006

1 4.186+0.051

2 4.176+0.008
HIXH bR 2% RSD/ % 0.571

2.4 FHEWIE
XT3 UL S T B B R B R b TR
W F g e kvl A bE g5 Rk 7 s,

2.5 WERMHBEEMNRE

M 2% 8 Al N, AR X R M P us o R 1~
24 mg/kg ] LA 5 3 3 R AR RN e R Y
(P<0.01) AH - I 5 ] R v 7582 % Jonn £ %) 384 Jonn i
HZ& LTF, 7E 6~12 mg/kg Hik B i & H 5, 78
24 mg/kgdl I T R G H AT, iR R
TE R 3 ~24 mg/kg B9 4 A4 A K B R M 4 2R
MRS HE LR EEZ S (P>0.05),/H 6 mg/kg 4H 4>
MRS 5 I 3 mg/kg 3R 8.5%,5 12 mg/kg
2H 22 AR/ 25 BB A P A ) s AR Fe EAL
A= 77 P TR R A A ) AR P TR BTN

X4 R S B R AT IR A Ar B, S AR AN SR o
FiR . S5 IR T7E 0~ 24 mg/kg MRS I 8 [
N, A B P TR 5 e R )RR I R S N e ) e 7 A
WM =R 25 ik, H = ih e py e g 2508 T
Tt g, R B = koth Ze i (] 0 A R B
P R A e e T 7 A X R I R S
L HE 7.5 mg/kg AIE BN

x7T BEREXMHERSE

Table 7 Content of folate in common eggs

A Ui SRR

Items Yolk folate content/( pg/g) Whole egg folate content/ ( ug/ ™)
5395 Silkie eggs 2.942+0.235 49.20+4.47

FH5eX9 2 White shell eggs 2.427+0.313 42.39+7.46

Fr5e 9 Pink shell eggs 2.977+0.663 49.48+7.34

#5395 Brown shell eggs 2.282+0.436 38.80£7.40

26 EMBRBEAEBFERHBRSERTENE
M 20 JEI 7= 2 A, A6 S A DR A s i o iR
7.5 mg/kg, 2 60 JEl Y, 7 WA X 2 R 7 i, T

FELERIE 2 iR, 458 BoR, BN S EE
23 ER A TR, 7F 25 JE S ik 2 & = i, 1F 25~
60 JE R & A B/NE B, HBEE H i
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I Y/

=

s AN R ERRR GRS AR 5 pe/g KLE, i
PR S Bl A W B B0 3G, £ 33 SR LU

x8 (AMARMHEBNBENBRS SN

Table 8 Effects of folic acid supplementation on folate content in eggs

A TR R R D A AR R R
s, B AGE aT $e it 85 wg DAL AIMR

IR 7R o IR R o Ulraen
Folate supplemental levels/( mg/kg) Yolk folate content/ ( pg/g) Whole egg folate content/ ( ug/1>)
0 1.589™ 27.63"
1 2.720" 44.44%
3 3.666° 57.925¢
6 4.030% 62.89
12 3.893% 63.55
24 3.296" 56.61°
SEM 0.154 2.502
P {8 P-value <0.001 <0.001
x99 EEMBRIESRMRMBERMER DR

Table 9 Regression models for folate content in whole eggs and dietary folic acid supplemental level
[m] ) 462 RIE REL P{H R 2 o
Regression models” Determinate coefficient R P-value Folic acid supplemental level/ ( mg/kg)?
Y=46.30+0.77X 0.185 0.009
Y=36.88+4.78X-0.17X" 0.564 <0.001 13.5~14.5
Y=31.02+10.83X—-0.96X>+0.023X’ 0.679 <0.001 7.5~8.5

1) Y AREMIRE & (ng/M) , X HIMH BRI INE (mg/kg) o Y indicated whole egg folate content (pg/egg); X indi-

cated dietary folic acid supplemental level.

2) M4 1 5 R T A (4 X 3 v R

B AOREF B BR AN N5l . The range of folic acid supplemental level in diet

was calculated according to the regression equation at the highest concentration of folate in eggs.

A B
80
%40 Egg weight
g 20 . BRE
Yolk weight
iz 15/.”/‘%—4—%
104
5
0
20 30 40 50 60

JE# Week of age

B2

M & & Folate content

100
80 LEMREE
60 + Whole egg folate
40 content/(ng/ 1)
20
6 HHEMHREE
4 ri + Yolk folate content/
2 (ng/e)
0
20 30 40 50 60

JA & Week of age

YA ENBRCEEE EEERMEIE

Fig.2 [Egg weight, yolk weight and folate content of folate enriched eggs during production cycle

3 9% 18
3.1 WNFHRERTENMAL

A B LA SORRE™ R 5 AR 2
o5 BT P e 0 245 A A0, 4 8 0

BRUST PR AT R AE 2R 4h 210 ~ 300 nm
P Wz, 16 2801 F1 200 nm !> g I B 4 Al
R AR b, SO 28 7R K 1 PR e =
B e R0 2 7 T B O TR AN I g, kg0 it AR
HEPCRE SR R & R AE 0.125 pwg/mL L
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e 32 R TR 0 e B T A K

X B BORE A L HEAT R A BRSO BB IR B A
B, 2 B 7 A B B AR RE 05 o 12 BUVR 45 R o T 47
M A, (R RERE O R . A g b, 5 10 min
Ji 1o kB P A D 25 A T 75 5 min, W
AT BE XTI R 45 A8 A — 2 A IR TR e
6 ) AR P D) R A P A R R R I R T AR
TR U6 I e A B S AR T 5 R R T R A
ORGSR TR A G, R A T A
Bl o) AR AT i 5 Ak BB (] g5 K Al R R 4R AL
WA G

Hoey 45 ) FH 1 25 9 2 00 45 39 26 v b 12 %
M 0.60 pg/g, TrEE 1 M E(EE50~70 g)
H 30 ~40 wg; Jastrebova 25 F F 5 S50ROH €6 3%
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Optimization of Method for Folate Content Determination in Eggs and
Study on Its Enrichment Rule

BAI Yan' WANG Rui'? YANG Yu'® LI Ruirui' WU Xiaotian'
(1. College of Animal Science, Shanxi Agricultural University, Taigu 030801, China; 2. Department of Life Sciences,
Lyuliang University, Lyuliang 033000, China)

Abstract.; This experiment aimed to develop a simple, accurate and relatively fast determination method for fo-
late in eggs, to study the effect of dietary folate supplementation on the folate content in eggs, and to study the
enrichment rules of folate in eggs during the period of egg-laying. Experimental methods: 1) The optimal de-
tection method was determined by comparing the performance of fluorescence detector and ultraviolet detector
of high-performance liquid chromatography, and comparing the detection value of folate in yolks extracted by
sonicate, heat treat ( water-bath at 90 ‘C ) , enzymatic hydrolysis and their combination. 2) The suitable dietary
folic acid supplemental level for folate-enriched eggs production was screened under the feeding experiment las-
ted for 35 days. Six hundred and forty-eight Jinghong laying hens (30 weeks of age) were randomly divided
into 6 groups with 6 replicates in each group and 18 hens in each replicate. Laying hens in one group ( control
group) was fed a basal diet, while those in the other five groups were fed the basal diet supplemented with 1,
3, 6, 12 and 24 mg/kg folic acid, respectively. 3) Given these results of screening test, a long-term experi-
ment was conducted by feeding 16 000 laying hens (20 to 60 weeks of age) with 7.5 mg/kg folic acid supple-
mentation in the diet, and detecting the content of folate in 10 egg monitoring points at 20, 21, 22, 23, 24,
25, 27, 29, 33, 37, 41, 46, 50, 55 and 60 weeks of age. The results showed as follows: 1) the limit of de-
tection (LOD) and the limit of quantitation (LOQ) of fluorescence detector were lower, and the peak area
and peak height of fluorescence detector were extremely significantly higher than those of ultraviolet (UV) de-
tector ( P<0.01). The detected value of folate content in yolk extracted by heat treatment and sonicate for 5
min-+theat treatment was significantly higher than that extracted by sonicate for 5 min+enzymolysis and heat
treat treatment+enzymolysis ( P<0.05). The best condition for extracting folate from yolk was 5 min of soni-
cate followed by 5 min of 90 C water bath, and the fluorescence detector had good detection performance. The
relative standard deviation (RSD) of precision and stability were 2.15% and 0.57% , respectively; the spiked
recoveries averaged 98.01%. 2) The folate content in eggs of 6 and 12 mg/kg groups were extremely signifi-
cantly higher than those of control group and 1 mg/kg group ( P<0.01), and there was no significant differ-
ence with 3 and 24 mg/kg groups ( P>0.05). Regression analysis showed that there was an extremely signifi-
cant cubic linear relationship between dietary folic acid supplemental level and whole egg folate content ( deter-
minate coefficient=0.679; P<0.001). 3) Adding 7.5 mg/kg folic acid to laying hen diet from 20 to 60 weeks
of age, the content of folate in yolk tended to be saturated at 23 weeks of age, and the content of folate in
whole egg gradually increased from 36.9 pg/egg at 20 weeks of age to 87.7 wg/egg at 33 weeks of age, then
remained stable. In conclusion: 1) the egg folate detection method determined in this experiment is simple to
operate , high accuracy accurate and rapid. 2) Due to add 7.5 mg/kg folic acid to diet from 20 weeks of age,
the folate content in yolk remains at more than 5 wg/g from 23 weeks of age, and the folate content in whole
egg remains at more than 85 pg/egg from 33 weeks of age.[ Chinese Journal of Animal Nutrition, 2021, 33
(10) :5838-5848 ]

Key words: yolk; 5-methyltetrahydrofolate; high performance liquid chromatography; folate enrichment
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