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Effects of Lingzhi (Ganoderma Ilucidum) Extract and Red Holy Basil Powder
Supplementation in Laying Hen Diet with Black Soldier Fly Larvae on Production
Performance, Egg Quality, Antioxidant Activity, and Egg Yolk Fatty Acid Composition
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Abstract: Production performance, egg quality, antioxidant activity and egg yolk fatty acid composition
improvement by black soldier fly larvae with lingzhi extract or red holy basil powder in diet were conducted
in a total of 144 Hy-Line Brown at 30 week-old. The hens were randomly divided into 3 groups with
4 replicates and 12 laying hens per replicate in a completely randomized design. Group 1; The control diet.
Group 2 and 3; The 1.00% black soldier fly larvae diet supplemented by lingzhi extract 0.01% (BSFL) or
red holy basil powder 0.50% (BSFR) respectively. The experiment was conducted for 12 weeks. The result
showed that egg production performance, egg quality, egg yolk antioxidant concentration and the egg yolk
fatty acids in overall of all groups had no significantly different (P>0.05), except the red/green value (a*)
of BSFL group was higher than CON and BSFR groups (P<0.01). The omega 6 of BSFL group was lower
than that of CON and BSFR groups. Therefore, the using of the black soldier fly larvae with lingzhi extract
or red holy basil powder supplementation in diet had no adverse effect on egg production performance, egg
quality, antioxidant activity and saturated and unsaturated fatty acids and the black soldier fly larvae with

lingzhi extract supplementation can increase the egg yolk red/green value (a*) and decrease the omega 6.
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Table 1. Ingredients and nutrient composition of Black soldier fly larvae and experiment diets

Control (T1)

The black soldier fly with
additive groups (T2 or T3)

Ingredients (%)

Corn 58.29 60.00
Rice bran 7.10 5.91
Full fat soybean (>30% CP) 2.47 2.40
Soybean meal (>44% CP) 18.97 18.69
Meat meal (50% CP) 3.47 3.00
Limestone Flour 4.80 3.50
Limestone 2.53 3.90
Dicalcium phosphate (14% P) 1.77 1.00
Salt 0.20 0.20
Premix’ 0.25 0.25
Methionine 0.15 0.15
Black soldier fly larvae 0.00 1.00
Lingzhi extract or red holy basil 0.00 0.01 or 0.50
Calculated chemical composition (% dry matter basis)
Protein 17.00 17.05
Fiber 3.86 3.81
Ether extract 4.42 4.60
Calcium 3.52 3.40
Available phosphorus 0.58 0.50
Metabolizable energy (kcal/kg) 2,816.20 2,876.29

'Premix = Mono Mix 201 1.00 kg. include vitamin A 5.60 MIU, vitamin D 1.12 MIU, vitamin E 2,400 MIU, vitamin K 0.40 g.,

vitamin B1 0.40 g., vitamin B2 1.20 g., vitamin B6 0.80 g., vitamin B12 0.008 mg., pantothenic acid 1.80 g., probiotic

0.006 g., nicotinic acid 8.00 g., choline chloride 120 g., folic acid 0.20 g., copper 2.00 g., manganese 47.00 g.
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Table 2. Effects of black soldier fly larvae with lingzhi (Ganoderma lucidum) extract or red holy basil powder

supplementation in laying hen diet on egg performance and egg quality

Groups Control BSFL BSFR SEM P-value
Egg production (%) 60.81 59.70 59.08 1.45 0.90
Feed intake (g/day) 111.38 111.13 111.36 0.33 0.95
Feed conversion ratio 2.85 2.91 2.94 0.06 0.83
Egg weight (g) 59.38 59.15 59.69 0.53 0.93
Shell color 15.91 18.44 15.58 0.64 0.13
Shell strength (kg/cm?) 4.71 4.83 4.68 0.07 0.43
Shell thickness (mm) 0.39 0.40 0.39 <0.01 0.33
Yolk color 8.40 8.70 8.70 0.06 0.07
Yolk index 0.47 0.47 0.46 <0.01 0.15
Haugh unit 102.63 102.66 103.42 0.34 0.62
L 59.44 59.05 59.11 0.16 0.59
a 4.98° 5.49° 5.23° 0.07 <0.01
b 37.35 37.29 37.69 0.24 0.79

*"° Means within the same row with different letters are significantly different (P<0.05); BSFL = 1.00% black soldier fly larvae

with lingzhi extract 0.01%; BSFR = 1.00% black soldier fly larvae with red holy basil 0.50%; SEM = standard error of the mean
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Auaadu1nie 769.1 mg/100 g Feansfanann
fanasTiluntsdueysyadasy wenanidedians
nguunlsiiuans wazlaladuiliduansldduaz
AMANLTR lWNIFAWANI81 AR AT U (Yegenoglu
et al., 2011; Kolniak-Ostek et al., 2022) ua
dlesaindnsinidudndfilaseainen uaz
WRuNseFteuLeneananawilngduds v
IWhileudlifuamssaniainisazanansfiu
auyadaszuteinifiululdiielignliaiunsa
vl s laTaesiuseld uazunnidu Geans
FrueuyadassRananRazane i lulofuieiuds
wululduaaiingu (Zhu et at., 2021) Aqifluimg 1
woanssuauyadasyluliunslunguiieuanaiio
vauRe i Wannnannguau
Tudouzefunansaladululdunssiugn
(Table 4) U31ng31 nslduueuiuasiuaesaniy
NIFLASHANTANTALTANAUAD TINNINELNT LAY
(BSFL %32 BSFR) vl T unnunaalasiuian
S CDUEIT.C (Saturated fatty acid) wazlidusm

Table 3. Effects of black soldier fly larvae with lingzhi (Ganoderma lucidum) extract or red holy basil powder

supplementation in laying hen diet on antioxidant activity and on egg yolk

Groups Control BSFL BSFR SEM P-value
Antioxidant (umol eqi./g sample) 0.11 0.13 0.10 1.75 0.05
DPPH radical-scavenging active (%) 38.06 43.28 33.60 0.01 0.16

BSFL = 1.00% black soldier fly larvae with lingzhi extract 0.01%; BSFR = 1.00% black soldier fly larvae with red holy basil

0.50%; SEM = standard error of the mean
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(monounsaturated fatty acid @< polyunsaturated
fatty acid) anduBunavensa el sl
UNNNN-alulain dan-aluaiin lalpgsiandsalu-
an uazlaiuin 6 m@mzﬁuﬁ’lﬁuu@uumﬁmw
sanfumsiiuansataiavauaeiideaniingunld
PUBULNAITUANL TINALNILETNHINEINIIULAS LAY
NANAIUAN (P<0.01) a8AAADINY Bejaei and
Cheng (2020) fimganudnns e uLL asiuane
Taduifinluanwsinld valdd3ununsaladuly
Suiiedaungunanlaulew 3 uaz 6 dasndn
NANAILIAN FaanaflunaniannuueuLnasfiant
Usznaudaensalasiudusasnanans 1y nsmtla-
A0 waznsanesn udu dadunsalasuaiaild
wasuldinandinsnladuausaanasng viels
Bua (Kim et al., 2020) ¥ l9iinnsazaslesdusiia
Tawrn 3 uaz 6 Tulduastaandinguasuau uas
WinnauaaNans ergosterol peroxide %Qﬁqmmmﬁ
1umiilv‘1_|§'mi:mumiLﬂgﬂuLLﬂmmﬂ preadipocyte
3T3-L1 cells T1/iflu mature adipocyte fiiwhiaia
inlasTu (fat droplets) Tunnslulaaguaziinns-
grane9l1ii (Jeong and Park, 2020) aalinga
flFvueunuasiuaiasanfunsas a1 saTALiA
vaude T B unsaladulaidusiGetautasndn
nqudu uanFTuNNTI NS UNZIN AT
ARNNUANFAISALNANAILAN saiteaiilunannann
nslduusuunasduaraiuunaslilsiulugns
ANMIIFINNLNITATNRINZLNT LA

dgUnan1snaaag

Nl uUaULNAITUAEIEAY 1.00 %
FaNfUNETNATANALTANAURS 0.01% WTBKY
NZNTILAS 0.50 % Tugmsarmislnldiduinan 12
Auanof lallinaAasioanssnNINNITHARLALATUNN
Taf snfaffunuansfiueLyasasy ANAINAINIID
lunnesuayyadase DPPH waziSunmunsalasiu
Wldunaiufindusiualsidus andudndudung
WIaALA89 (a*) AfARduiu naznislduuan

LNASTUANEFINALNNTLAFNANTEN AL AN ALA N T
1Funaunsaludurialawmsi 6 anaq

nAnRAnssNUsznA

2AVALAMNUNITANE (VULTUUR) AN
Tudininendy unana1duudls n1sdne
2565 TusNAweLn1uNTaTY 36 ﬁmﬁmgunu%’ﬂ
2990 UAMAUETRRUIIANAURaUATITIAANWINS
e asunls andamaslud wazAueimw
unauazuNenlun a111311e1inaNG AMENER
NITUNNNNEAT NNINEAuNTY Sandades i
ﬁ@ﬁumwﬁwau%LL@wu@uLLmﬁumﬂ
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