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AR B ERSMOC SRR I AR - W EREENRE - EnERET (EEHHEER) e opE -
90 & VBRI B A INIIMAC SRRy 2 A eI IR - AR I IRAHERSNARN 1% K 3% Mt &Rk 4E 3
4 B 30 & RERIFEEE - T8 | & - SEBTHE 23 £ 30 B - WIRWEENHEZRE - EF - EEENE
HEEZERRERE - 130 BiRUURSHEHBESTELE - §EREURS > AREIREIINRIN 1% =22 3% Mfc Zi i
23 £ 30 MRV ER I IGE - FIRHRER - EHESEXR - EEY - £F - B8 30 BikfEEPEE - ZRE
fir ~ MR - ERSUEAESEHOESRFEYE > HEPNSENERETE - B ERnain &8s
PREIE - HURINEE 3% RBEENRE - EwEMETN 2GRS TE -

BRI - MRCEAR, - R - o -

i

HEREEIEFEEENRREDE R » TR 2021 FHEZE S48 83 [Efk - EEEH 230 (RTHEN (1T
PEEsEZAE - 2021) - EXEAEDE DGR SRS - BININERETREY S 60 — 80% ( Gabarrou et al., 1998;
Becker, 2008; Gupta er al., 2020; (FEUSRLIEZHET  2021) - PG (CHEATRIER « 2035 B AR AIRHAZE « WD
HEEAITINEE A MRS - DA ETE B B i f W AR A A K 2 B 22 = [ B AR -

e (Lycium chinense Miller.) F#iif}l (Solanaceae) Ffc/E (Lycium ) WY HEATEEEHER - BB T AE
GiH | LEL T HERMICE - BRKEE S BERIC ) BRAR S ICRT - BT ARIR > BE e, o BRI REE
RAER - T+ - tF FEEMGREMACHE - 16 RE - i REEHHESEAHEESIR (Chang
and So, 2008 ) » JEEE By \FIREAE T EER > Fr&IFafc 2% (Lycium barbarum polysaccharides ) /5y 88 SEAY 4915
YRy 2 — » BRI {LEEER (stress kinases ) JZ{E/H T {97 (pro-apoptotic signaling pathways ) HJZ5 ( Chang
and So, 2008) - A[RI{RFELL streptozotocin &7 L E A ME PR P Y K BR Bk e B g aH 4% e 2 8 (Li, 2007 ) - fafCAE
PREVESFRAN DB E 50 AZ L AR iR B IR & A2 E S — S L8N EaR 0 TTEE RFNVESRR (Gil
et al., 2017) - tfCHERAVIR 2 AAPUS B ~ B84 ~ BUBEEIEA - DABSZ6ME (lipopolysaccharide ) 5AZRHYE 3% 2
JEsEE Tt - RO RAR K2 AT 2 HY Kukoamine A FTHIIF (4% % /& (proinflammatory mediators ) Fz 58 {LEE (oxidative
stress) » ]G MESESE (reactive oxygen species) ~ —Z% b % (nitric oxide) ~ JHEEGIEEIEN T -a (tumor necrosis
factor- &, TNF- ) ~/rHZ-1 B (interleukin-1 3, IL-1 8 ) 4} % -6 (interleukin-6, IL-6 ) ~Hij¥([if 2% E2 ( prostaglandin
E2) FEE KIRE(LEG (cyclooxygenase-2) J&lE: » BAZETF(RLIREFAGSERE (carrageenan ) 573K BRI /K Rl 3% 2
[ (Wang et al., 2020) - {§ I EUEAHAOEHE MO AR BT /KZERIE H 0 2 500 1 g/mL HY7BAE RIERIUSE M - 8
TRIEZKEZEY Al 4 E NG AHREAY 0E M - BRI R AR K ey (innate immunity ) HYRSER (Kim ef al., 2020) < £
FCHEMRAVEE T2 A SN HTER] » A6 B R &8 rfE i S IREME B indY7E /) (Thiruvengadam er al., 2020) - &HE

|

(1) e E R B P e 5 56 2760 5% -
() BENEESEATILE YA -

(3) A E E SR AT R & S Al

4 e EER AT e g -

(5) BENHRIEEEN R -

(6) #EA/ES » E-mail: ssyn@mail.tlri.gov.tw °



11 AR T Ry 0D B E MR R B 2 8

i

BHVEERN Y R TENEY) T2 WA (selenium ) ¥f ABTS H HEEREME (2,20-azino-bis-3-ethylbenzthiazoline-6-
sulphonic acid radical scavenging activity ) EAHHE FFHE (r=0.998, P=0.05) - EYE{EE&YRIES A R A
HERFNIIE(EM (Thiruvengadam e al., 2020) - £ % XAV EFE S HARCEERS (flavonol glycosides )
K ZniBCHERS (diterpenes glycosides ) RIS AJHE B4R E A IS L AEM (PR E > 2017) - MICHERIVEE T
HEGREE Ry B g KRR (Yang et al, 2021) » BINJNE®E A ~ BSH ESEIEZ D B (RkE
2017) - BENHFEEREENES (LUTRHEINE) 1 2020 F8RWEE —(EEAMCAE T HE 15 - 28,
FE BB MR T B < BN R [\ B FR T BRLGR 3 A A 12 4

MFCHE R AR B LR RO S B RIEY) - N CAREE Ry - BB RIS EEIR R ES
A BAREAERFEREIR LAV EE - it - Al 5 ERE iR R B LSRN AR Ee s SR =
EMERERE:  ShpllET 2 8L EEST -

MR TR

L sEaEhedEs
M E RESEZSN 2020 4£ 3 A 17 HHSEAED (ISA) fREEHEENR FEHEEN - 65 3.68 m £ x 2.2
mE o PIERTR E(EREENETE - HHIEE 34 cm £ x 45 cm E x 40 cm 5 » ZEEE 2 SIS By 22.0 £ 0.6 3 -
HEZNIRALMEH 16 /NFF 10 2 20 lux HERA - GRIEARKITR B R e - e 2 (FH IS TE R EZ A
GEEABPTCEE R EESEREYIRE R/ NMEE I EE (FEUEE) 75 HUATIACUCL0912 5R[EE®E ) -
EHARERE ZSB/REHSS NRC (1994) B EHFEREEH M (2020) EEHHEEFKERAL > £
FZ e SR8 HE SOG4 - SERERERINAIT 1% B¢ 3% M i i 7 =TT - EAREREH AR E
Rl B CERIR A EE RS (AR E LS E T 1-:009-110310) - AR R 5 37T
HMHEAFEARAE (AHBEREATE 106-1113-00008 5% ) -
IL SAEgpm i
BEI G E 2 /D ERE 90 &K B ANRIIIIC IR 2 AHEEE (Condll) ~ AHEEIESFINAIIMIILE
PR 1% (LeMI1&H) B03% (LeM3 4H) 55 3 4 ~ 940 30 & > £R(ERI5EesE - T8E | & - B 23 2 30 86 -
AU E i & 2 B EE ~ EE - EERNSHEZ HEARDHERETREE HESER » 11 30 AiRiE S HAE
SELE RETEE
(i) HEPHEE (egg shape index ) : DI FEALFE-R R RONEEZ Kl S ds - ERHEE = (100 x (FHEHE /
Ei#if) ] (Romanoff and Romanoff, 1949 ) -
(i) EFMR - DIEFE RS (Model HT-8116, Hung Ta Instrument Co., LTD. ) SHIE&#IRE » JHIE % HUER
FIEEA ~ MERE > FIPEEERLE R o /80 FHK EREEET (Ozaki Manufacturing, Japan ) &5 H] 3
E%: » EHSPERFAEE EREE -
(i) ZEREAL - WEREER DIEREED ST » BEEF AGTEZHKSS (Silversides, 1994) - Z[LEH
fir=100-log (H-1.7W"7+7.57) H=FHASE (mm) - W=%&H (g) -
(iv) ZEFBHE - SRAERESILER (Roche Color Fan) JHIE » HHMAHIEESHNE » WIKESEBHEBHESR
FEEET 1 B 15 47 o 53BEA Lyon et al. (1980) 7574 > LAEa7=ET (Super color SP-80, Tokyo Denshoku Co.,
Japan) JHI7E E =B o
(v) EHEER (%) = (EAEEER / e/ A5 HE) x 100 -
(vi) EFiEE - NEH S ES 24 10 SEE S RS - B3 WNBEEZEARES RS M 1 ik
B RS & FHE TS E S (iCAP Q, Thermo Fisher, Waltham, MA, USA) 7rif&EHifiz & (AOAC
Method 990.08) -
L 485t
BT S EIE R SAS E4E#H8 (SAS, 2002) T4 T o DL—MEER B FEF (general linear model
procedure ) HETTE 4347 > 550N LSMEANS (least squares means ) FLiz —4HA HaRIIER 2 22 BEEE M - BRE /K
By P < 0.05 -
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KA E T ZEREARIORBE AR A GHRN - fiEEHEGEE 80% » IFFaIBIE AR EE R
O ENHEL (MENEA TP IREES > 2022) - MR DL TETE 198 - 2 R TERNE(LFRER (&)
FFEER ) 4K 50°C ~ 48 /NERHERZ IR I R LY - HEZEL (dry matter) 4HBR Ry fHEE H'E 9.56% ~ FHEAEAE 45.96% ~ #HIK Y
3.09% ~ FHASHG 1.2% ~ Y 35.7% ~ BEE8R4E 51.54% ~ thei4: 65.49% ~ 447} (total phenols) 9.94 mg/g -
4% 5% (chlorogenic acid) 6.68 mg/g ~ 2= (rutin) 4.87 mg/g ~ W& & 0.38 ppm (i » 2020) - =fEAHaTk
HpFIRER 1 ffEHE R E &8 18.46 2 18.56% - fifi& & 0.34 2 0.37 ppm » Hi&aalEE R4~ SR AR A T8

21 30.9 7 - MAEIC R AT A T ER 40 7T -

® L U EHARETIRLE R

Table 1. Composition of experimental organic diets in ISA brown laying hens.

Ingredients Con* LcM1* LcM3*
Organic corn, ground 52.0 52.0 52.0
Organic soybean meal 31.0 31.0 31.0
LcM steam powder! - 1.0 3.0
Wheat bran 2.5 2.5 2.5
Rice bran 2.5 2.5 2.5
Alfalfa meal 2.0 2.0 2.0
Salt 0.5 0.5 0.5
Dicalcium phosphate 1.5 1.5 1.5
Limestone 7.0 7.0 7.0
Vitamin premix’ 0.2 0.2 0.2
Mineral premix’ 0.2 0.2 0.2
L-lysine 0.3 0.3 0.3
DL-methionine 0.3 0.3 0.3
Total 100.0 101.0 103.0
Cost’, N.T. $/kg 30.9 31.3 32.1
Calculated value
Crude protein, % 16.0 16.0 16.0
Metabolizable energy, kcal/kg 2,894 2,894 2,894
Analyzed value
Crude protein, % 18.46 18.56 18.50
Calcium, % 3.08 3.16 3.00
Phosphorus, % 0.60 0.56 0.58
Selenium, ppm 0.34 0.37 0.37

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LeM3)

stem powder of Lycium chinense Miller.
" Lycium chinense Miller stem powder, ingredient cost 40 N.T. $/kg.

* Supplied per kilogram of diet: Vitamin A, 10,000 IU; Vitamin D,, 1,000 IU; Vitamin E, 25 IU; Vitamin K, 3 mg; thiamin 3
mg; riboflavin, 5 mg; pyridoxine, 3 mg; Vitamin B,,, 0.03 mg; Ca-pantothenate, 10 mg; niacin, 50 mg; biotin (1.0%), 0.1

mg; folic acid, 3 mg.

* Supplied per kilogram of diet: Mn (MnSO, - H,0), 60 mg; Zn (ZnO), 60 mg; Cu (CuSO, - 5H,0), 5 mg; Fe (FeSO, -

7H,0), 70 mg; Se (Na,Se0,), 0.1 mg.
* Based on raw material prices in August 2020.

BINEREDIFEAREUR - RUEMCHREDLE \Re B BfaficHE - MmNy (R - M=l - HEHEE)

KMHEESENERRNZER - DM - RO EEEEE RS (K

W) HYE R EIEAHERE (Liu

etal.,2016) - Yang et al. (2021) Sy BOAL ~ JTPG ~ L~ VS ~ IR~ EREEEMICENEERD - HEE
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MRS ~ (GHEY) > &SRB EERTHEEER T B 2R EIMIE ~ RES - REZREFE > e HFEEIgRE
IR 2 B EMRRE MR 2 S IEAERE o i (2018) F3 s BE M B2 bIIm EE FI A AT R B R T Bl dn 2 Sl &
& (§ZEE) 7750/ 0.61 — 1.27 ppm Jz 0.62 — 0.91 ppm » 83 HEiSE 2 V& & (F2EHE ) 0.295 ppm (25 -
2010) @S2 — 4 £% 5 TARTER B RN 2 BERAACTY 7 B AR AR R EES D IS TCR - MRCHR R
T REN R LA 8 A T AIEAT I - aaFE LB - 28 Ek - ERhE R e Ry
BN TE AT RSB B AR B IR AR BH0VEAR FoR s B E 2 2 A i E B - R ER
MERN RS AR - FEY B ARBE LR SARERIOTIE - 260 - F S RE RS ER A S%EENE
oresE -~ JEENEE > DHEREIRSEIIEE -

22 GERBUR =GV ERER 23 ~ 30 JHH SIS E T RI Y 1,540 21,592 ~ 1,528 % 1,565 g 4 23 2 30 /4
Hes AR 2 B E S BRI A -1.0 £ 40.5% » $iat FIgMeEE =R - R 3 ERER  AREIEAEBEEEINI 1% ~ 3%
FACEEARND - ¥ 23 2 30 BRIV EHRCEHEES - EEH - &5 - EEEERFECE - AR EE S
DA E R EEMAR SRR & ERERE BRI Tl 4T - R4 G5 RBUR 30 Bl VB E - & - EPEHE -
ZECEAL ~ SRR - EE S IL R ESE IR Z R A RETREEEINRT 1% 3 3% MR SR 2 - B ESH
fAE B (2020) FHEAERILE - Al IARTEEEERES (52.2 & 54.3 glegg vs. 23 HHie 56.4 glegg K 30
B 61.5 glegg) ~ ZEHL/D (26.7 2 30.0 vs. 47 eggs/hen) (% 3) ZalBnshis » #OHELwtastEn (23 Al ) ~ &%
B S (1,540 2 1,592 vs. 1,740 glhen) -~ 455 50ER (30 4885 ) JREgES (1,528 & 1,565 vs. 1,828 glhen) (F£2) >
st EEHART B 2 AR H iR B (87.0 £ 93.3 vs. 112.0 g/d/hen) (323) AR B aEBHNER (F
) PEEL > AR E T B H ARG B L R BB AR E MR RIA -

2. AREIRENA T SR E 23 2 30 Bt ERGE 228
Table 2. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on body
weight changes in ISA brown laying hens at 23 to 30 weeks of age.

Item Con* LcM1T* LcM3* SE

Body weight, g/hen

Initial, 23 weeks of age 1,592 + 124 1,540 £ 87 1,569 £ 117 110.0

Final, 30 weeks of age 1,540 £ 175 1,565 + 104 1,528 £ 137 139.0
Changes of body weight, % -1.0£3.7 05+2.38 -0.8%2.1 29
n = 30.

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)

stem powder of Lycium chinense Miller.

3 ARERE NG B T 23 2 30 BV ERE SR E
Table 3. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on laying

performances in ISA brown layers at 23 to 30 weeks of age.

Item Con* LcM1* LcM3* SE
Laid egg number, eggs/hen 26.71£5.7 29.416.6 30.0+4.7 5.0
Hen-day egg production, % 534115 589+13.2 599194 11.4
Egg weight, g/egg 543122 522123 536133 3.1
Egg mass, g/d/hen 289159 30.6+6.5 32.014.7 6.3
Feed intake, g/d/hen 933 87.0 88.1

Feed conversion ratio, feed/egg 3.1£0.7 3.0£0.6 28104 0.6

n = 30.

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)

stem powder of Lycium chinense Miller.
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Table 4. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on egg laid
qualities in ISA brown layers at 30 weeks of age.

Item Con* LcM1* LcM3* SE
Egg weight, g/egg 533178 51946 56.5+52 5.9
Egg shape index 79.5+1.9 785122 793129 2.3
Haugh Unit 854136 844148 83.8%2.1 35
Egg Shell
Weight, g/egg 63%1.0 6.11£0.6 6.3%0.8 0.8
Thickness, mm 0.35%0.03 0.40+0.04 0.38+0.27 0.11
Strength, kg/cm’ 45+1.0 44+1.1 44+11.1 1.1
Egg yolk
Yolk/Egg, % 23.9%2.0 238% 1.7 235123 2.0
Color 70112 72113 74%1.0 1.2
L value 56.0+4.7 479%59 48.6+8.2 6.3
a value 10.1+1.5 94%19 9.7%1.6 1.7
b value 42.0*4.6 35.0%10.5 38.0£83 7.8
n=9.

*Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)
stem powder of Lycium chinense Miller.

SV 7E 8 e KR TP {50 A R B E I BUE Y MR Y S IE ARG VTR S S 5 2 > 40 7.5% =A{EEEE (Artemisia
annua ) (Baghban-Kanani et al., 2019) ~ 3% {t4= 7 (Toomer et al., 2021 ) ~ 4% HfE F7 (Saki et al., 2019) ~ 10%
g7lelE K (Ahmed et al., 2022) > 0.5% 5% (Foeniculum vulgare Mill. ) ~ 0.5% 4LEEM ( Capsicum annuum L.)
5 0.5% BIAT- (Nigella sativa L.) ( Abou-Elkhair er al., 2018 ) < M iT: I F 75 25 2R N Y NTF9% S A TR
FrRI R EAC SRR T H » 0% (2020) BHFE4ESREUR » BHYME T 0 G S USRI ACE MR THEF B | g Rl 4G Ea &=
HY 14.9% fFEFLE - BURETIE TRIARIN 5% ML SRR - SR 22 12 ARIE S 4 RIMAE - MURAELE LMmF gLy

(antioxidants ) ~ #EE LG HF (catalase) ~ BEALWIELEES (superoxide dismutase ) ZF& g oG M o #8E5E (2020)
J> 23 JEie R ZEERRE SR 5.0% B 7.5% MACA Rl B PR A B R G R R R TN 2.5% B 5.0% FayiciE Al
HEQEEEET - 15 (2018) JAIN0.2 o/ & HEMGIC S HE R AR Stk S FE R - PARINEE 7 HEDAT42
SEEE T IgA ~ IgM ~ 1gG ZFEHifs & & & [L-2 ~ [L-13 ~ IL-9 ~ [L-17 ~ IFN- ¢ ~ TNF- 8 Z4R T4 » = (2012)
7~ 56 S EFE RN 2% MFCK) - TTEE SRR ESRS 20.36% - BERAE HEER 18.20% - BEERME
HEREE B AR E SRR E O EERE 2 & - A5 5 RS e N E A RERIVAER - SRS RERINE
TREARREES NI 1% B 3% FfC SR8y » ¥ 23 2 30 Bl (/0 E 2 B ~ fikHRESR - EHEER - EEH - EH
EE K30 ERFVHE B ER - ZEREA - SRR - EE S - EREEEREETE > BT ERE,
AR (7% > 2020 5 #8855 > 2020) K HEREREAVER (15> 20125 F55 > 2018 5 #§55 > 2020) AR -

F 5 GEIREUR - ATRETIREEINAN 1% ~ 3% TSR - 30 BRIV ER BTN E EREE TR - A

Ep AR EEEEINANN 1% ~ 3% TSRl - R¥ 30 HE /D B E & 2SR EEE %2 - Surai and Kochish

(2019) f5HHERHFER AT 280G T 2 UARIIRRF T - Ea88 A A H T HAZEEEEEME - HEIVMK
MEFESHNMEBERER - ARIMOVAEY oA A NS (Delezie ef al., 2014) o ARt A IR
{BR T (o FH AT SRR LRUS AR A BV RCR. - 15 B0 ERm i & R s B E R e &
L ETEN A IREEERINAIT 1% 50 3% » ZAeEnss ST 30 B ME S EMAAZE A < Im er al. (2021)
BT s atny 20 (EE 40 mg/kg) ANINFS 32 HE /R (Hyline) fREEMEIRIVIER - GERBURNEREIE
RUNHD15.0 — 22.5 ghkg MRS AEER ~ HH - &ER08E - EREESFLEERE > &1 (8EAMES) HaEH
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5. AREREYNRIIMCE R 30 Bl ERETINE B 2P
Table 5. Effect of additionally supplementing the stem powder of Lycium chinense Miller into the organic diet on the
contents of selenium in eggs in ISA brown layers at 30 weeks of age.

Item Con* LcM1* LcM3* SE
Selenium, ppb 2942194 293.6£13.9 29891 13.6 1.9
n=_8.

* Con, LcM1, LeM3: basal organic diet (Con), basal organic diet additionally supplemented with 1% (LcM1) or 3% (LcM3)
stem powder of Lycium chinense Miller.
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Bap 107 FEREGTEFERE -
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Abstract

The purpose of this experiment was to investigate the effects of supplementing the stem powder of Lycium chinense
Miller (LcM) into the organic laying hen diet on the laying performance, egg quality and the contents of selenium in egg
(including egg white and egg yolk). Ninety ISA brown laying hens were divided into 3 groups, with organic diet or organic
diet additionally supplementing with 1% or 3% of LcM stem powder. In each group, 30 laying hens were housed in 30
individual cages with one hen one cage. The experimental period was from 23 to 30 weeks of age. The data of body weight,
egg weight, number of eggs laid and feed consumption of each group were collected. Eggs at 30 weeks of age in each group
were collected to analyze egg quality. The results showed that supplementing the stem powder of Lycium chinense Miller into
the organic diet with 1% or 3% did not result in a significant effect on body weight, hen-day egg production, laid egg number,
egg weight and egg mass. Egg shape index, Haugh unit, eggshell trait, yolk ratio, yolk color and the contents of selenium
in eggs also had no significant effects among the three groups. It can be concluded that supplementing the stem powder of
Lycium chinense Miller into the organic diet, the amounts up to 3% has no significant impact on laying performance and egg
quality of laying hens.

Key Words: Lycium chinense Miller stem powder, Laying hen, Egg quality.
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