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Effects of Increasing Supplementation of Lycii fructus and Glycyrrhiza uralensis Mixture

in Diets on Growth Performance, Blood Parameter, Immune Response
and Intestinal Microflora in Broilers

Chan Ho Kim'", Ji-Hyuk Kim'", In Kee Paik’ and Hwan Ku Kang”

!Poultry Science Division, National Institute of Animal Science, RDA, Seonghwan 330-808, Korea
ZDevelopment of Animal Science and Technology, Chung-Ang University, Seoul, 156-756, Korea

ABSTRACT The objective of this experiment was to investigate the effects of dietary supplementation of Lycii fructus (LF)
and Glycyrrhiza uralensis (GU) mixture on growth performance, blood parameter, immune response and intestinal microflora
in broiler. A total 750 1-d old ROSS 308 was randomly allotted to 1 of 3 dietary treatments with 5 replicates during d 35
of the feeding trial. Two additional diets were prepared by adding 0.5 or 1.0% of LF and GU mixture to the basal diet. The
experimental diets were fed on an ad libitum basis to the birds during 35 d. Results indicated that increasing inclusion level
of LF and GU mixture in diets improved BW gain (quadratic, P<0.05) and improved feed conversion ratio (quadratic, P<0.05)
of birds during to 0 to 21 d. Increasing inclusion level of LF and GU mixture in diets improved BW gain (linear and quadratic,
P<0.05) of birds during to 0 to 35 d. The leukocyte concentrations were not affected by increasing inclusion level of LF
and GU mixture in diets. Plasma IgG concentration was increased (linear, P<0.05) as the concentrations of LF and GU mixture
in diets increased. The concentrations of Lactobacillus spp. in the ileal content of birds increased (linear, P<0.05), but those
of Escherichia coli decreased (quadratic, P<0.01). These results suggest that dietary LF and GU mixture may be used as a

functional ingredient to improve growth performance, plasma IgG and intestinal health of birds.
(Key words : broiler, broiler growth performance, Glycyrrhiza uralensis, immue response, Lycii fructus)

M E o] YA o] glu wEegt V&g 7HAa lon, A7,

o, 97w 2Agsl= AR delA JUtiKang et al.,, 2001).

T Tl A AEd di B4 S7F= b ER HEE o9 flavonoid2 7] e, S dnt
Ak 237 ZAES A5 ko] FrlkEa Qo) uh < W& glycyrrhizin(Hanato et al., 2000)°] 1.0, o]£]d
2hA| _bdsta, 27 ARl Abge] N FAAE o % Hispaglabridin A, Hispaglabridin B, Glabridin 4-O-me-
Aste] 71&e] 2764, AL 1A 2 HYdTE Ao thylglabridin, isoprenylchalcone derivative, isoliquiritigenin,
T e MEE H7HAIY] o] a7wo] gt 53], &M formononetin 5] A& 4L FF3ta UTHVaya et
Al Al HAER A 142 & Uz, Aol v al, 1997). oF2]4 Fgo 2= W 7, Ty, a5 2
g kA E 9 AE FEEC Ui #T A7t Sk &, AL, 1 B A, SY2EHE E X A S
1 9 th(Hernandez et al., 2004). 7+Z(Glycyrrhiza uralensis) 37 vk EeE A lth(Kakegawa et al., 1992; Kumagai
= A E A& Zalo)] &3l thdy 2EAER vt et al.,, 1967). T71 2K Lycii fructus)'= 7FA1 3l &8t= 9
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Table 1. Composition and nutrient content of experimental diets

Starter diet Grower diet

ltems 01021 d) (22 to 35 d)
Ingredients (%)

Corn, US No. 3 51.92 54.67
Soybean meal-44% CP 28.10 23.00
Wheat meal 5.00 10.00
Corn gluten 3.84 2.01
Fish meal 4.00 3.50
Tallow 3.50 3.50
Dicalcium phosphate 1.86 1.59
Limestone 1.00 1.00
Sodium chloride 0.22 0.25
Choline-50% 0.06 0.04
Methionine-99% 0.11 0.11
Lysine-78% 0.14 0.11
Vitamin and mineral premix’ 0.24 0.22

Total 100.00 100.00

Nutrient content®

ME, (kcal/kg) 3,100 3,150
CP (%) 22.00 19.00
Ca (%) 1.00 0.92
Avaiable P (%) 0.51 0.45
Lys (%) 1.20 1.02
Mettcys (%) 0.87 0.75

! Provided per kilogram of the complete diet: vitamin A (from
vitamin A acetate), 12,500 IU; vitamin D;, 2,500 IU; vitamin
E (from DL-a-tocopheryl acetate), 20 IU; vitamin Kj, 2 mg;
vitamin B;, 2 mg; vitamin B,, 5 mg; vitamin B, 3 mg; vita-
min By, 18 pg; calcium pantothenate, 8 mg; folic acid, 1 mg;
biotin, 50 pg; niacin, 24 mg.

' Provided per kilogram of com- plete diet: Fe (as FeSO; - 7H,0),
40 mg; Cu (as CuSOy - HO), 8 mg; Zn (as ZnSOy - HO), 60
mg; Mn (as MnSO; * H,0) 90 mg; Mg (MgO) as 1,500 mg.

? Calcaulated value.

1) AHAEM AL

ZA = Alg AH TS A7)0 to 21 d), 7122 to 35
d)= vro] Al R Sl om, Al 8782 (MFR
AR HEA o7 Atk
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o A B W HE ) Bl B2 5
q ER A% A 85U 05 Aol &
A el el sk BAaEE
= APAZ F AFelA dellS A3 skl e, EDTAZE A
E FH(vacutainer)ol] 5 mLA ol o] s
WA EFA T, 24417 <tell &+ E27|(HEMAVET, Drew Sci-
entific Inc., Oxford, CT)E ©|83}>] WBC(white blood cell),
HE(heterophils), LY (lymphocytes), MO(monocytes), EO (eo-
sinophils), BA(basophils), SIHE:LY)E #413}91 12, 1,500 rpm
O 2 203 YA S F S R Rt W=
B B4 A7 WE Btk €4 Ul 1gG, 1gM 2 IgA
X+ Mancini et al.(1965)°l ]3] 7I&E single immune
diffusion test(RID test) Wl s=3}°] ELISA reader(BIO-Rad.
#model-680, Hercules, California)oll A &3 450 nm=z =7
Atk 1gG, IgM 2 IgA standard reference #t-2 Chicken
IgG ¥ IgA(KOMA Biotech Co. Ltd): ELISA chicken IgG,
IgM 2 IgA core kitE 1,000, 200, 100, 50, 25, 12.5, 6.25,
3.12 ng/mLE Zt7}; gAste] B8 a1, B4 Alnit} 2
o) 571 WAAE B RS AN

3) & o|d=

ArE AR FEAF gl o6 A" HY ileo-
cecal junction®] 45 10 cm?® L7gsAl Arlsle] 1 <o
JE B WEES B &7 "ol B4 A7 -50
Coll Bastich A JH8E 1 g& ¥ 15 mL test
tubedl] B, B E =FF 9 mLE H7Iste] 32410 HA|
21 F1072~10 70 DAH 22 sM38kth Al Rl A
& wj=] P o] 3 A H sample | mL¥ HFA7| 1, 7]
A (Gaspak System, BBL Microbiology System, Becton Dic-
kinson & Co., Cockeysville, MD 2130, USA) X+ 7|42
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Table 2. Media and culturing condition of microorganism
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(CFU)L.2 A4t & log o2 $Htalgdnt

4. EA 24
A&l A Aoz A7e] EA A 9lele] 72 whEg =
F H YIS SAS(2004)2] GLM options ©]-8-8H] One-

way ANOVAS] JEjE o] §3te] P<0.059] SFA Fel4
ARE sy 1AL, 2 B Arlere
3to] Linear % quadratic effectS Orthogonal polynomial con-
trasts AH&-Ste] UERH AT

main effect=

Zup 9 nE

—_

ALk
B AT A, Als AHE, Als 8782 Table 39
2okt Stater 599717H0 to 21d) BtollE SAFHLS
AFE Wl LF and GU mixture 7}l <J8l Z71815 2.m(qua-
dratic, P<0.05), At8 87& AA] 74313 th(quadratic, P<
0.05). AHE 421 FE AT kol Fel29l Aol i
¥k} Finisher 591717H22 to 35 d)oll&= A, Al& A
HAF B AR 87E BE FRoA AT 3ol el
zfol= WEhA] estth A 71ZK0 to 35 d)dlxle SAHF
2 At& W LF and GU mixture 7}l 23] 57183 2 H(li-
near and quadratic, P<0.05), At& AF &3} AlR 2782 A
2] holl FrolAQl Afol= YERA] 23k Lee et al. (2013)
= FAlol 22 H7F wol Al SAFH AlR a-Ee] A
Aoty Husislon, A& 39, ek &, om|A), AT
o7 FAH e Y FEJAE SA L AR, A=
Al H7F 7ol Al Arbdel ke Azbel AR 8 THLee
and Paik, 2007; Woo et al., 2007; Kim and Paik, 2008; Kim
1., 2014). Hernandez et al.(2004) GA| 25F2] A& F
Al FAgE AlelA] FA o] FFEHATL B
o1, Wang et al.(1998) HAE| EAlet= el

ol
ok
32 mlo

Microorganism Selective media

Incubating condition Incubation time (hrs)

Lactobacillus spp. MRS agar'

Escherichia coli MacConkey agar®

Clostridium perfringens TSC agar’

Aerobic 43
Aerobic 24
Gaspak System 24

' Lactobacillus spp. selective agar (DIFICO, USA).
2 Escherichia coli selective agar (DIFICO, USA).
* Tryptose sulfite cycloserine agar (Scharlau, EU).
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Table 3. Growth performance of broiler fed the diet containing herbal mixture'

Dietary treatments P-value
Items SEM
LF+GU 0.0 LF+GU 0.5 LF+GU 1.0 Linear Quadratic
BW gain (g/bird) 701.9 763.9 723.0 16.29 0.38 0.02
0to 21 d Feed intake (g/bird) 1,233.8 1,110.5 1,232.8 38.93 0.99 0.85
Feed conversion ratio’ 1.76 1.45 1.71 0.06 0.54 0.01
BW gain (g/bird) 1,018.8 1,067.2 1,094.0 24.41 0.05 0.72
22 to 35 d Feed intake (g/bird) 2,458.9 2,360.1 2,210.5 98.51 0.09 0.84
Feed conversion ratio’ 242 2.12 2.04 0.11 0.04 0.91
BW gain (g/bird) 1,720.7 1,831.1 1,817.0 22.29 0.01 0.05
0 to 35 d  Feed intake (g/bird) 3,692.7 3,460.6 3,4433 103.12 0.11 0.41
Feed conversion ratio’ 2.15 1.89 1.90 0.068 0.02 0.14

! Data are least squares means of 5 observations per treatments.
2 Feed conversion ratio = F: G.

3 BAL tdsta Bt et 287142 e AR white blood cell(WBC) 12~30 K/pL, heterophil(HE) 3~6
Skot, gt, Mo A3l 9 2Ew s A T oy & K/uL, lymphocytes(LY) 7~15 K/uL, monocyte(MO) 0.2~
= 7ML o] 71 AAtell AR dgS n1E = 9 2.0 K/uL, eosinophil(EO) 0.0~1.0 K/uL, basophil(BA) 0.0~
v Bast o|¢} o] ghekx] FEE e v 0.3 K/uLetar aFSAth Leukocyte®t #&ddte] 27] AF Al
S| Barw]o %ttﬂ olgfg Fd= Aok AR FF Vet Aoz gl ME(WBC), F - T 95 Al &
oF H7F ol webd gk s AR Aztdr. 7}6}~ Ao deixl TFTHHE), 95, 24 I Al 7
she SHHMO), 718% Aoy W Anl g Al &

2. EHMM EA 7}5—}: Aoz defxl SAHEO), TAH FEE A
A " MY 79 £ A 5= Table 49 & &k WS Hol= SHTFBA), 48 AEF g5 St
kel Tl Melvin(1984)°l] ]84 leukocytee] 3= e AEZHLY) BF AFE U LF and GU mixture 3 7}l

Table 4. The level of leukocytes of broilers fed the diet containing herbal mixture'

Dietary treatments P-value
Items SEM
LF+GU 0.0 LF+GU 0.5 LF+GU 1.0 Linear Quadratic
WBC (K/uL) 4.01 4.21 7.35 2.26 0.37 0.63
HE (K/uL) 0.45 0.29 0.43 0.33 0.97 0.73
LY (K/uL) 3.20 3.63 6.42 1.79 0.29 0.63
Leukocyte’ S (HE:LY) 0.15 0.06 0.05 0.08 0.46 0.72
MO (K/uL) 0.26 0.20 0.49 0.20 0.48 0.53
EO (K/uL) 0.09 0.07 0.01 0.06 0.40 0.79
BA (K/puL) 0.01 0.02 0.01 0.001 0.40 0.49

! Data are least squares means of 10 observations per treatments.
? Leukocytes: WBC = white blood cells; HE = heterophils; LY = lymphocytes; EOQ = eosinophils; BA = basophils; HE:LY
= heterophil:lymphocytes.
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Table 5. Immunoglobulin of broilers fed the diet containing herbal mixture'
Dietary treatments P-value
Items SEM
LF+GU 0.0 LF+GU 0.5 LF+GU 1.0 Linear Quadratic
IgG (mg/mL) 7.97 8.61 8.15 0.21 0.56 0.04
IgM (mg/mL) 2.44 2.83 2.97 0.26 0.19 0.72
IgA (mg/mL) 0.85 0.89 0.80 0.09 0.69 0.57
! Data are least squares means of 10 observations per treatments.
Table 6. Intestinal microflor of broilers fed the diet containing herbal mixture'
Dietary treatments P-value
Ttems (logiocfu/g) SEM
LF+GU 0.0 LF+GU 0.5 LF+GU 1.0 Linear Quadratic
Lactobacillus spp. 7.63 8.48 8.35 0.21 0.04 0.09
Clostridium perfringens 2.81 2.46 2.60 0.26 0.59 0.46
Escherichia coli 5.84 4.55 5.33 0.19 0.09 <0.01

' Data are least squares means of 10 observations per treatments.
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F01717K0 to 21d) E<tel= ZH| 2 A2 U] LF and GU
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P<0.05), At 278 A frelshAl H4asksltHquadratic,
P<0.05). A 71ZK0 to 35 d)elIM &= SAFS Al U HM &
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