5 44 % 5 14 4 B Tk BHE Vol. 44 No. 14
2023 4% 7 H Science and Technology of Food Industry Jul. 2023
L BRE PNVER B SRR RS I A A X 2 X B R RS (7). Bk Tl R4, 2023, 44(14): 46-52. doi:
10.13386/j.issn1002-0306.2022080013

GAO Qi, XU Yang, SUN Mingyang, et al. Effects of Adding Shiitake Stipe to Diets on Egg Quality of Hy-Line Brown Hens[J].
Science and Technology of Food Industry, 2023, 44(14): 46—52. (in Chinese with English abstract). doi: 10.13386/j.issn1002-
0306.2022080013

. BFE SR -

H RS I T 22 AR WS B AT R

= L% OELIMERR L E B EBMRE, XIRGE', & ERN
(1iT T RFEA F L F%, 13T %M 110036;
2. T TR RS, LTI 110161;
3T RFHLFFR, T T M 1100365
433 T 2Ok A RG] AT 30 114000)

# EARBRIEAREEAHTEZBER R RAGRERRSOR 0. BIE —MR T ERKMEE 40 B
HBZARHEA 1121, ML A 448, STRAEREMAR, FRAFINR %, 10%. 15% 69 F 3. R
0 ABHTERRAME. REY, FRAGENET AR IHREESTEA (P<0.05) , BEGEEEF
£ E (P<0.05) , HEEAMECTR, L4 (P<0.05) , 15% AmERALE; FHABENTAMARTRBALS
5% AAmBA R, AFYRAFPERESE, RN PIAESE, FTRREGLEAILEZTHRA (P<0.05) ,
& F P BB AN 2 FIKTRE (P<0.05) ; &% P T-SOD g4y E A& A4 DPPH A A Frkse ) £
B REFTRBRERTPFTERBEADRSELS, EATAAND G ELY), ERXTHSERPRALS, KEF
PN ERE, MitE P EREHMGBZ, AHRE L @R ERP KRR, iE, SRR, LhatRtT
SR, 15% RAntLE R S R Al A 7 W& ILESF, 5% R ETRERMR . RERELEL LT,

KHEIR): A3 Am, 5 28, B B, BSRA, TR g

FE5r2ES:TS253.2 SCRRFRINAD: A NEHZ:1002-0306(2023)14-0046—07 LETEL AT
DOI: 10.13386/j.issn11002-0306.2022080013 AT RT: A

Effects of Adding Shiitake Stipe to Diets on Egg Quality of Hy-Line
Brown Hens

GAO Qi'?, XU Yang', SUN Mingyang', JIAO Ao’, SHAO Zhenbo', LIU Shuangyuan', JIAO Long*,
XUE Youlin""

(1.Collage of Light Industry, Liaoning University, Shenyang 110036, China;
2.Party School of Liaoning Provincial Party Committee, Shenyang 110161 , China;
3.Sunwabh International Business School, Liaoning University, Shenyang 110036, China;

4 Liaoning Yanhai Animal Husbandry Co., Ltd., Anshan 114000, China)

Abstract: This experiment mainly studied the effect of shiitake stipe powder on the quality and nutritional composition of
eggs from Hy-Line brown hens. 112 healthy 40-week-old Hy-Line brown hens in the same batch were selected and were
randomly divided into 4 groups. The control group was fed the basic diet and the experimental groups were supplemented
with 5%, 10% and 15% of mushroom stalk powder, respectively. After 20 weeks of feeding, the egg quality was measured.
The results showed that the average egg weight and size of the experimental groups were significantly higher than those of
the control group (P<0.05). The eggshells from the experimental groups were heavier, darker and redder and the eggwhite
of the experimental groups were also heavier(P<0.05), the 15% addition group was the most significant. Furthermore, the
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nutrients in eggs of the experimental groups were higher than those in the control group, best results in the 5% addition

group. On one hand, the content of lysozyme in egg white, lecithin and yolk globulin in egg yolk were significantly higher

than those in the control group (P<0.05). On the other hand, the content of cholesterol in egg yolk was significantly lower

than that in the control group. Furthermore, the nutrients in eggs of the experimental groups were higher than those in the

control group (P<0.05), best results in the 5% addition group. On one hand, the content of lysozyme in egg white, lecithin

and yolk globulin in egg yolk were significantly higher than those in the control group (P<0.05). In the experimental

groups, the activity of egg yolk SOD and the DPPH free radical scavenging ability of egg white were higher. Furthermore,

higher contents of aromatic volatiles were detected in the boiled egg whites and egg yolks of the experimental groups with

lower nitrogen oxides in egg whites and higher umami and saltiness in egg yolks. According to sensory evaluation, the

evaluators preferred the eggs of the experimental groups, because the eggs were redder and plumper with richer and purer

flavor. Overall, the experimental group was generally better than the control group, with the 15% spiked group performing

better in terms of egg quality and antioxidant properties, and the 5% spiked group performing better in terms of nutritional

active substances and sensory characteristics.
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Table 1 Diets composition and nutritional level of laying hens

JEEL T (%) HFRIKT- it
/S 62 SRR (MI/kg) 11.65
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Hipz 4 5(%) 4
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Table 2 Basic ingredients of shiitake stipe
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Table 3  Standard for sensory evaluation of eggs
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Table 4 Effects of adding shiitake stipe to the diets on egg

5 HRT BTG A BE FE BE ) T 5 )
Table 5 Effects of adding shiitake stipe to the diets on egg

quality nutrition and active substances
. A i A
0% 5% 10% 15% 0% 5% 10% 15%
Hl(g) 57.68+0.94' 61.51+0.41° 63.27£0.36° 66.12+0.31° EIHEAT(%)  10.2240.62° 10.38+0.73* 9.92+1.38* 9.88+1.16"
KAl (mm) 5.6240.07° 5.70£0.10° 5.69+0.10°  5.92+0.07* WM (mg/g)  9.24£036° 11.01£0.02° 9.52+0.5™ 10.030.36°
Jg %l (mm) 4.28+0.05° 4.41£0.04° 4.4620.03" 4.48+0.04" EEOIBEE (mg/g)  5.2040.22°  5.91+£0.25" 5.75+0.18™ 5.39+0.19™
HILFREL 1.3140.03*  1.29+0.03* 1.28+0.03" 1.32+0.03° P ERE H (mg/g)  36.68+2.6° 41.65+0.91° 40.33+0.8" 40.92+0.26"
EeH () 6.09+0.51° 6.4620.33"  6.99+0.65*  7.20+0.51 FEWIH AR (mg/g) 13.68+1.49° 11.46+1.39° 12.59+1.2" 10.09+1.25°
FEAEE (mm)  0.3320.01°  0.34+0.02° 0.35+0.02°  0.35+0.03°
B (mm) 6344034 6.85£0.61" 7.20£0.34°  6.94+0.48" FLEAR AR & T XS P Y IR & &, UP
I G2, 79.6842.68° 81.65+4.04" 83.542.05° 81.16+£3.24° WENBVE N S5 R4 E R IFP I 58 =B R E NN
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BieE 0 o sor Timew omee 1L IXMALEK 137%. 10% I 15% i
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Table 6 Effect of adding shiitake stipe to the diets on fatty acid
composition in egg yolk

I
Jg iR

0% 5% 10% 15%
C14:0( FREMAR) 0.44 0.38 0.50 0.37
C16:0(FEhiR) 2595 2607 2776  271.37
C16:1(AFHTMAR ) 3.35 2.90 4.62 3.14
C17:0(-EheiR) - 0.18 - 0.16
C18:0(F# f5HiR ) 6.03 5.90 5.52 6.56
C18:1t(JL-9- | /\ e — IR ) - 0.10 - 0.11
C18:1n9c(THIR) 40.12 3765 3683 3848
C18:2n6¢ (MR ) 2075  23.04 2128  20.10
C18:3n6(y-VJFRAR) - 0.10 - 0.11
C20: 1 (fbA—IRmR ) - 0.13 - 0.15
C18:3n3 (LJRMAR ) 0.47 0.65 0.64 0.51
C20:2({EH IR ) - 0.16 - 0.15

C20:3n6(JIF, JIii, -8, 11,
14— B B - 0B
C20:4( RV ER ) 2.36 2.15 231 2.06
C22:6( — /IR 0.53 0.58 0.55 0.60

T BRTRR A B R AR — 1L TE 2T o

(B2 A e H IR S8 A i (GSH-PXO) SR U, 75 4%
R T EAT RIS (P>0.05) o X Fg I sC A
FOBITFE AR, IS R TE XS I AR T S in—g vk
JBE XA 2 BT AT AR N 3 SOD Bl i 4,
IS Y LH FE b A e H IR S AR Y & Rt i =25
B4, Giannenas £8P% & B 1% F1 2% XA 45 TS24
AT ARG M3 A e H MG I . A5 DEH G 4R
TP FIAS DEH K S FeRE Ml 0 5 s BRI Z AMTEXS
A8 FUOR TR S ek TR R BEvR 4 40 A L =BT h igik
AEARHP A T DL R S XS LS T e R 72
R T HARH AN G X FE AT A P R 5 )
Table 7 Effect of adding shiitake stipe to the diets on the
antioxidant activities of eggs

NS
JiA
0% 5% 10% 15%
FEIHT-SOD(Ulg) 442.4848.38° 563.93+4.84° 563.93+6.59" 624.12+9.15"
#GSH-

HAGSHPX 50 S56 414744.04° 37.0647.00° 46.2329.63"
(U/mg protein)

HFDPPH .

S A .13+0. 1940.01*  0.20+0.01*  0.17+0.02°
ey () 0-1320.02°  0.19:0.01°  0.20£0.01  0.17:0.02
HIF R A 2 N . .

NEE /Y .53+0. .56+0. 5740.01%  2.61+0.01°
ey () 253:0.05 256£0.01°  2.57£0.01°  2.610.01

HIFEES  0.09£0.00"  0.10£0.00°  0.11x0.00°  0.100.00°

th 2 7 AT, S2864H DPPH [ i FEIERAE )1
2 T B4 (P<0.05), 43 3 i 1 46.2%. 53.8%.
30.8%. FiIk [ IEIE BRAE 7 B AN S I 1
ST EE TN, 15% WS N4l fe v, 3 T X B4l (P<
0.05), T £ S 3 JiE 7 J7 T PU2H 2 (8] £29 JC b 35 25 5+
(P>0.05) . B4tk 008 2k 20N BA BRI
PUAEMAER N, Fah et & i S HYUEILRE /1 B 1E
DG, gk 2 PHREA ROH R DPPH A i3k, 3L A

FLFHE A A 2, DRLHHED PT BB 2 il &4 20500 A
PRI IR HE JTkEE T E SR P EAIRAS, BIELAE
FHEAZ BN REE R, T T SIS XS S BRI 19 H
rh 3LVEBREE 7T -
24 RREYFM

I AR S IEALE AN E 1A PR, B8N
RN R N O R .2 7/ BTl o = i RO O W E2E
(P<0.05), X 2 WS 86 20 WY 257 HoA B0 Z A6 N3

o AR E AN VITHEZ, AR SEE A A

FAY) ) BT X R (P<0.05), TR HIE 5%
BSINZE L XT BRZH /D T 59%. AN ANk, X FE2H 2
25 IR R Y St F S 4H B/ (P<0.05), T
Xt HELH A & e 2, W T SE804H (P<0.05) -
AR B A A NSRS, T AR A
] DA 08 A IR i e A

TSRS AN 1B R, 5EEN
FEL TS S RIS, SO 2H 3 B i 5 A MR o & B
TXFRELH, Hip 10% BNl <&, LbXT g
i 19.7%(P<0.05) . XTHRA RIS &b
Hofth = 2H i, JuHIE 5% F1 10% B8 fng, 43 5>
T 13.4% Fl1 23.5%(P<0.05) . FEasig i AT & A&A
. 225 ke FL 55 Fm Sy kA AT B
AW SRR K (P>0.05) o B4, 15% ERANH A
SIS B ot AR N 2 A8 1 2 K

BEVE P H T E S SR AN K] 2A iR, Bk
FELEAR I IIAST F G R H o A RZ I AN TR, 7R IR

A A o
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