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Effect of Dietary Live or Killed Kimchi Lactic Acid Bacteria on Growth Performance,
Nutrient Utilization, Gut Microbiota and Meat Characteristics in Broiler Chicken

Jeong Heon Lee?, Sang Yun Kim®, Jun Yeop Lee’, Musabbir Ahammed' and Sang Jip Ohh"'

ICollege of Animal Life Sciences, Kangwon National University, Chuncheon 200-701, Korea
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ABSTRACT This study was conducted to evaluate the effect of dietary Weissella koreensis (Wk), a prominent kimchi lactic
acid bacteria supplementation on growth performance, nutrients utilization, gut microbiota and meat characteristics in broiler
chicken. Both live and killed Wk was compared to know which could be more efficacious as a feed probiotics. Three Wk
supplemented groups and no Wk supplemented group were designated according to supplementation levels and cell status.
Those were; Control (no Wk), 0.1 % live Wk (LWk 0.1), 0.5% live Wk (LWk 0.5) and 0.5% killed Wk (KWk 0.5). Body
weight gain and feed conversion efficiency were improved (P<0.05) by dietary LWk supplementation. KWk did not exert any
benefit on growth performance. Crude protein utilizability of KWk supplemented diet was lower (P<0.05) than that of other
diets. However, there were no differences among treatments in other nutrients utilization. Serum IgG concentration and relative
weight of bursa of Fabricius was highest (P<0.05) in broiler chicken fed KWk 0.5 diet. Cecal anaerobic lactic acid bacteria
count of LWk groups were higher (P<0.05) than those of control and KWk 0.5 groups. Dietary Wk supplementation failed
to lower the count of cecal and fecal E. coli. There was no effect of dietary Wk on TBARS values and fatty acids profile
of broiler leg meat. However, the dietary supplementation of Wk exerted characteristic difference on electronic nose flavor
of broiler meat. This study showed that dietary supplementation of LWk was able to improve body weight gain, feed con-
version efficiency and cecal lactic acid bacterial count in broiler chicken. Further, the result of this study implemented that
a live kimchi lactic acid bacteria, LWk, but not killed Wk, could be used as a probiotic feed supplement for broiler.

(Key words : broiler, growth performance, gut microbiota, meat quality, Weissella koreensis (Wk))

M E SAA Aol elap et o] FF Akl

SPU7 Weissella koreensis(Wk)Q) A2 B 1E A TH(Lee et

A Eg A2 tiAA 24 thekat probiotics7} 9T al., 2002; Park et al., 2010). Wk2] 542 A Lol = 2 A
o] gkot H2 fEvbet AR digh #Ekd A7) o] Fof 73k (Cho et al., 2006), E} frakatoll Blste] 4t A d &ho]

AA
A AR faHEFY) FFU QAL 1 & - AR o Ao = Be Ao R(Lee et al., 2010) L&A Ut w3
gk AT A st ok ol EE oA HA| fAk Wk7t 25 Z7¢ 2 v)9tk o dKPark et al., 2012), B9lE =
S A4 probioticsZ 283 = & AL ik 7 dgs ddete LEYURS A F e e
& ojugrtel tigh #4lo] Al71= ATk B 31(Yu et al, 2009)E B} Aok wheba] wkrt W 2k A
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Table 1. Formula and nutrients composition of basal starter and
finisher broiler diets

Formula and nutrients Starter diets Finisher diets

compositions (d4~17) (d18~31)
Formula(%)

Corn 60.70 62.74
Soy bean meal 25.28 23.20
Meat meal 3.00 3.00
Feather meal 2.00 2.00
Chicken meal 1.00 1.00
Limestone 0.55 0.61
DCP(29/19) 1.54 1.26
Salt 0.21 0.21
Beef tallow 4.52 4.80
Glucose 0.00 0.20
Choline chloride 0.14 0.16
DL-Methionine(99%) 0.25 0.22
L-Lysine(98.5%) 0.20 0.25
Lysine HCI(98%) 0.23 0.00
Threonine 0.03 0.00
Vit. premix” 0.15 0.15
Min. premix” 0.12 0.12
Salinomycin 0.00 0.05
Clinacox 0.05 0.00
Oxister 0.03 0.03

Total 100.0 100.0

Nutrients, calculated (%)

Dry matter 88.2 88.2
Crude protein 21.0 20.0
Crude fat 7.6 7.9
Crude fiber 33 32
Crude ash 5.1 4.8
Ca 0.9 0.9
P 0.7 0.7
Available P 0.5 0.4
ME(kcal/kg) 3,150 3,200

The vitamin premix contains the followings per kg of diet:
vit.A, 18.000 IU; vit.Ds, 4.500IU; vit.E, 31.5 IU; menadione,
3.6 mg; thiamin, 1.8 mg riboflavin, 4.8 mg; pyridoxine, 3.6
mg; cobalamin, 0.03 mg; niacin, 22.5 mg; panthothenic acid,
15mg; folic acid, 0.45 mg.

? The mineral premix contains the followings per kg of diet: Mn,
86.4 mg; Zn, 72 mg; Fe, 74.6 mg; Cu, 6 mg; I, 1.5 mg; Co,
0.288 mg; Se, 0.216 mg.

Abbreviations: DCP(29/19): Dicalcium phosphate containing 29%

Ca and 19% P, ME: Metabolizable energy.

o2 AFS MEES oA 72412F A=A
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Table 2. Effect of dietary live and killed Weissella koreensis
supplementation on growth performance in broiler

Age Items Control LWK0.1 LWK0.5 KWKk0.5 SEM

Weight
gain 587 597 592 600  16.70
(g/bird)
Feed
intake  1,091° 972  993®  950°  54.88
(g/bird)
E/G 186 1.63* 1.68™ 158  0.09

Starter
(d4~17)

Weight
gain 1242 1264 1271° 1,178° 46.68
Finisher (gbird)
(d18~31) Feed
intake 2,157 2,163 2,151 2169 99.36
(g/bird)
F/IG  1.74% 1.71*  1.69° 184 007

Weight
gain 1,829 1861° 1,863" 1,778 5231
(g/bird)
eed
intake 3,248 3,135 3,145 3,119 12598
(g/bird)
F/G 178 1.69°  1.69° 1.76°  0.05

Overall
(d4~31)

n = 648 with average initial body weight, 75 g.

*» Values with different superscripts within the same row differ
(P<0.05).

SEM: Standard error of means.

Control: No Wk supplementation, LWkO.1: Live Weissella kore-
ensis (Wk) 0.1%, LWk0.5: Live Wk 0.5%, KWk0.5: Killed (tyn-
dalized) Wk 0.5% supplementation to broiler diet.
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Table 3. Effect of dietary live and killed Weissella koreensis
supplementation on nutrients utilizability in broiler

Nutrients ~ Control ~ LWK0.1  LWK0.5 KWk0.5 SEM
Dry matter 79.2 78.8 71.6 76.0 297
srr;‘ifn 644" 642 4 561" 328
Crude fat 92.0 91.0 85.4 90.4 5.64
Ash 382 40.1 31.7 32.1 7.93
Energy 80.0 79.7 78.6 77.6 3.05
Total CHO 84.9 84.4 83.9 83.0 1.88

¢ Values with different superscripts within the same row differ
(P<0.05).

Control: No Wk supplementation, LWk0.1: Live Weissella kore-
ensis (Wk) 0.1%, LWk0.5: Live Wk 0.5%, KWk0.5: Killed (tyn-
dalized) Wk 0.5% supplementation to broiler diet.
Abbreviations: SEM: standard error of means, CHO: carbohydra-
tes.
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Table 4. Effect of dietary live and killed Weissella koreensis
supplementation on serum total IgG and total IgM
contents and relative immune organ weights in broiler

Table 5. Effect of dietary live and killed Weissella koreensis
supplementation on cecal microbial and fecal E. coli
populations in broiler

Items Control LWk0.1 LWKk0.S KWk0.5 SEM Microorganisms ~ Control LWk0.1 LWk0.5 KWk0.5 SEM
Total IgG b be . . Anaerobic
(mg/ml) 26.38 24.15 21.79 29.61 6.51 C(;:cal lactic acid 9.25° 9.04? 9.85° 9.74¢ 0.05
og .
Total IgM i) bacteria
2.16 213 21 212 0.15 E coli 710 738 770 730 032
(mg/ml)
Fecal E. coli
Thymus a al al 0.43 0.44 0.48 0.45 0.05
o 0.36 028" 023" 028"  0.06 (log cfu/g)
(%)
a»d . . . . . .
Spleen Values with different superscripts within the same row differ
%) 0.09 0.08 0.09 0.08 0.01 (P<0.05).
Bursa of SEM: standard error of means.

Fabricius ~ 0.18% 0.16° 0.16° 0.23° 0.03
(%)

¥7¢ Values with different superscripts within the same row differ
(P<0.05).

SEM: standard error of means.

Control: No Wk supplementation, LWk0.1: Live Weissella kore-
ensis (Wk) 0.1%, LWk0.5: Live Wk 0.5%, KWk0.5: Killed (tyn-
dalized) Wk 0.5% supplementation to broiler diet.
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Control: No Wk supplementation, LWk0.1: Live Weissella kore-
ensis (Wk) 0.1%, LWk0.5: Live Wk 0.5%, KWk0.5: Killed (tyn-
dalized) Wk 0.5% supplementation to broiler diet.

HER FA19] 75l Salmonella®l S7} Fo] a7l H]
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Ao 2 YEPsTHHiggins et al., 2010; Menconi et al., 2011).
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Table 6. Effect of dietary live and killed Weissella koreensis
supplementation on TBARS in broiler thigh at 4C
during storage

iﬁgﬁ;’ Control LWKO.I LWK0.5 KWKk0.5 SEM
1 0.1985°  0.1946™  0.1854°  0.1985*  0.0100
4 03314 03228 03236 03338  0.0256
7 05260 05115 05025 05109  0.0174
10 0.6034™  0.5937°  0.6054°  0.5896"  0.0146

*7¢ Values with different superscripts within the same row differ
(P<0.05).

SEM: standard error of means.

Control: No Wk supplementation, LWkO.1: Live Weissella kore-
ensis (Wk) 0.1%, LWKO.5: Live Wk 0.5%, KWk0.5: Killed (tyn-
dalized) Wk 0.5% supplementation to broiler diet.
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Table 7. Effect of dietary live and killed Weissella koreensis
supplementation on fatty acids in broiler leg meats (%
of total fatty acid)

Fatty acids Control LWk0.1 LWk0.5 KWk0.5 SEM
Cl14:0 0.46 0.43 0.41 0.44 0.03
C16:0 23.02 22.61 22.56 23.01 0.34
C16:1n7 0.55 0.55 0.36 0.49 0.01
C18:0 7.62 8.02 7.46 7.61 0.11

C18:1n9 35.79 3535 35.26 35.78 2.45
C18:2n6 29.73 30.22 31.31 30.02 1.37

C18:3n3 0.65 0.55 0.56 0.55 0.01
C20:1n9 0.51 0.55 0.54 0.53 0.04
C20:4n6 0.97 0.88 0.87 0.88 0.09
C20:5n3 0.55 0.57 0.54 0.55 0.03
C22:6n3 0.15 0.13 0.13 0.14 0.02
SFA 30.12 30.22 29.99 30.01 1.33
USFA 69.88 69.78 70.01 69.99 3.27
MUFA 35.14 3643 35.77 34.77 3.15
PUFA 60.16 61.22 60.79 62.17 4.39

USFA/SFA 2.32 2.31 233 2.33 0.08

Values with different superscripts within the same row differ
(P<0.05).

Control: No Wk supplementation, LWk0.1: Live Weissella kore-
ensis (Wk) 0.1%, LWk0.5: Live Wk 0.5%, KWk0.5: Killed (tyn-
dalized) W k 0.5% supplementation to broiler diet.
Abbreviations: SEM: standard error of means, SFA: saturated fatty
acids, USFA: unsaturated fatty acids, MUFA: medium unsa-
turated fatty acids, PUFA: polyunsaturated fatty acids.
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Fig 1. Effect of dietary live and killed Weissella koreensis
supplementation on electronic nose flavor differentiation
of broiler leg meats.

Where, Control stands for No Weissella koreensis (Wk) supple-

mented, LWk 0.1 for live Wk 0.1%, LWk 0.5 for live Wk 0.5%,

and TWK 0.5 for killed(tyndalized) Wk 0.5% supplemented groups.
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