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Effects of A Chinese Herbal Extract on Gut Microbiota, Meat Production, and
Immune Organ Indices of Squabs
CHEN Zhixuan', CHEN Huiru’, CHEN Danxin', LIN Youjun’
(1. Quanzhou Institute of Agricultural Science, Quanzhou, Fujian 362212, China; 2. Quanzhou FECO Cityherbs Medicinal
Technology Co., Ltd., Quanzhou, Fujian 362104, China)
Abstract: [ Objective]l Effects dietary inclusion of Chinese herbal extract, Compound T, on Escherchia coli and gut
microbiota populations, meat productivity, and immune organ indices of squabs were studied. [Method] Based on a liquid
medium inhibition assay, the inhibition rates on E. coli of Compound T (containing mainly the effective compounds of
tricaprilin, myrtenol, isopropyl myristate, menthol, and camphor) in the volume percentages of 1.0000%, 0.5000%,
0.2500%, 0.1250%, 0.0625%, 0.0313%, 0.0156%, and 0.0078%, along with 100 mg-L™" and 50 mg-L™" of ampicillin as
control, were determined. One-hundred-eighty 10-d-old white Carneau squabs raised by their parent pigeons were randomly
divided into 3 groups with 5 replicates of 12 birds each. The squabs in Group CT were fed on a basal diet as control, while

those in Group T1 and Group T2 on the basal diet with 313 mg~kg71 and 625 mg~kg71 Compound T, respectively, by
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introgastric oral feeding till they were 30-d-old. Gut microbiota population, muscle buildup, immune organ indices, meat
quality, and serum biochemistry of the birds were measured. [Result] (1) The inhibition of Compound T on E. coli declined
after 0.0625% with reducing dosage. Nonetheless, the rate was significantly higher than those of the two antibiotic control
groups so long as the dosage was greater than 0.0313% (P<<0.05). The half inhibitory concentrations, /Cs,, of Compound T at
12 h and 24 h were 0.0632% and 0.0426%, respectively. (2) The gut microbiota in the squabs of Group T2 had significantly
more Bifidobacteria than the other groups (P<<0.05) and significantly more Lactobacillus than CT (P<<0.05). (3) The average
feed-to-weight gain ratio of the squabs in Group T2 was significantly lower and the Fabricii index and breast muscle proportion
significantly higher than those in Group CT (P<<0.05). (4) There were no significant differences among the groups on pH,
water loss, and breast meat shear measurement, nor on the serum aspartate aminotransferase, creatinine, urea nitrogen, and uric
acid indices (P>0.05). [Conclusion] Compound T displayed a significant inhibitory effect on E. coli. It also improved the

probiotic population in the guts, meat quality and productivity, as well as immune functions of the squabs fed with the

supplementation at a rate of 625 mg<kg71.

Key words: Tricaprilin; myrtenol; isopropyl myristate; menthol; camphor; squab; introgastric oral feeding
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Table | Nutritional composition of basal diet (air-dry basis)
%

JER} e EHHRKT e
Ingredients Content Nutrient levels® Content

T2k Corn 59.85 | | HLAE M CP 18.95

T Soybean meal 32.00 || fRisHHE MEAMI kg ) 12.26

YK Wheat middling 150 || EAFAERELIL PE(@MIT) 1546

IH Soybean oil 240 || AR AP 0.35
£i¥ Limestone 1.60 || %5 Ca 0.97
BT CaHPO, 1.40 || B’ Lys 0.94
£k NaCl 0.25 || EE Met 0.36
T Premix” 1.00 || EAFEBAR Met+Cys  0.67
41t Total 100.00

OFURE NS T wiaiRiedt: VA 6 750 IU, VD 2 000 1U, VE 19.50
mg, VK;1.50 mg, VB, 1.50 mg, VB, 5.50 mg, VB¢ 3.50 mg, VB,
0.05 mg, ™ 0.80 mg, MAELNE 14 mg, ZM& 9 mg, Fe 100 mg, Cu 12
mg, Mn72mg, Zn65.5mg, Se0.3mg, I1.5mg. @WETRKT AN
.

(DPer kg premix forage provided 6 750 IU VA, 2 000 IU VD, 19.50 mg VE,
1.50 mg VK3, 1.50 mg VB, 5.50 mg VB,, 3.50 mg VB, 0.05 mg VB, 0.80
mg folic acid, 14 mg nicotinic acid, 9 mg pantothenic acid, 100 mg Fe (as
ferrous sulfate), 12 mg Cu (as copper sulfate), 72 mg Mn (as manganese
sulfate), 65.5 mg Zn (as zinc sulfate), 0.3 mg Se (as sodium selenite), and 1.5

mg I (as potassium iodide). @Dietary nutrient levels were calculated.

F2 HEIABATERFERE

Table 2 Standard for introgastric oral feeding squabs

A WEMRE PRMEAE H #% WEMRE hRdEfRE
Days of Feeding Body Days of Feeding Body

age amount/mL  weight/g age amount/mL  weight/g
10 90 280 20 120 380
11 90 290 21 120 390
12 90 300 22 130 400
13 100 310 23 130 410
14 100 320 24 130 420
15 100 330 25 140 430
16 110 340 26 140 440
17 110 350 27 140 450
18 110 360 28 150 460
19 120 370 29 150 470

144 BEWaeamz BRI NY/T 823—2020 (F
BRI AREMERITE M) MEN T
e, MEFSER, R 2dmbER . BWIER,
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ORI R34 2 s T A4S A AR HCH 0.062 5%
FiR, B T X RIAT B R 30 6 25 b6 R L 5
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Table 3 Inhibition on E. coli by Compound T in different concentrations %
oy
. AMP100 AMP50 Cl Cl12 Cl/4 Cl1/8 Cl/16 C1/32 Cl/64 C1/128
Time/h
1 471+1.77¢ 234+152¢ 31151122 2841%061ab 2233+£1.52d  26.05+145bc  23.85+2.19cd  11.19%2.71e 8.351+548f 517£5.02¢
2 7.56+4.62 f 3.18+2.67f 52.85%2.18ab 48.75t1.70bc 44.87+257c¢  51.84+8.88b 56.88+4.40a 2695+334d  1526+5.19¢ 7.83£6.81f
3 22.94+744¢ 6.19+441d 61.11£228a  5740%235a 5231+751a 5881+9.98a 53.83+1335a  32.08%1146b 21.23+8.59¢ 6.48+831d
4 19.55+7.61cd  13.37£6.65d 627712962  60.68%2.77ab 5429+9.38ab 50.23+12.10b  5480%£13.95ab 27.84%12.77¢ 25.57£12.60¢  691+9.68¢

6 27.39£15.11b

8 43.78%16.67b

12 75.19%6.72a

16 61.78+18.94bc 31.57£2098de 77.51t1.84a 76.84+2.39a  76.01+2.42ab

20 4126%14.16¢

24 3827£11.22¢

8260+12.63¢ 66014192 66451246a 60.88+8.81a

6.86£1546d 6890t582a 6855+243a  59.73+1293a

39.48+2055¢  75.06£1.62a  73.44%£221a  68.921925a

1824%16.77d  7851£290a 784412202  77.51%3.68a

16.34£1584d  80.06£2.35a  7932+1.83a  79.00£1.99a

55.124+10.02a  59.55+13.84a  35.13+1248b 2920+1842b  6.74£10.69 ¢

5435%1250ab 59.78+18.59a  44.61+18.88b 28.08+1596c  8.60£6.79d

66.23+1248ab  74.99t4.36a 5554+1921b 32.15+1592¢  17.99£7.92d

66.7718.81abc  75.181£4.92ab  58.18%2044c¢ 44.0612147d 18.69+8.72¢

73.541+9.13a 79.23+2.55a 5723+2097b 4420£23.92¢  13.64£9.24d

75531975 a 80.40+120a 61.12+21.86b 43.72+24.17¢ 12.80£9.11d

FAT R fE AR NS PR R A AR R 2% (P<0.05). FT&H.

Data with different small letter superscripts on same row mean significant difference among different treatments (P<<0.05). Same for below.

E12h fil 24 h, EEWY T X KIBFFE K ICs, 1
THEAE 43 A 0.063 2% A1 0.042 6%, R I L ik &4
B, RSN ILAS MRS b, R 5l
0.062 5% F10.031 3% MG Y T VER AL 5.
22 EEAYT XA SHEMENNZNE

WK 4 Fros, T RBFE, T1HM T2 HPA

2 A Y(E Y /N X IR, (045 2 =22 8] G 3 1
257 (P>005); MFXUEME, 248E&ST
CTZ 1 T1 20 (P<<0.05), 1M CT A1 T1 0 Z [H]JC
WEMEER (P>005); X TIRE, 248 Em
FCTH4 (P<0.05), M TI4HS CTHZIE T EE
P25 (P>0.05).
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Table 4 Effect of Compound T on gut

microflora of squabs 1gCFU-g '

847 Items CT Tl T2
KWakF1# Escherchia coli 790033 a 7.62+0.32a 7.4440.65a
ST Bifidobacteria  9.424036b 9.5140.15b  10.05+0.13 a
FLER B Lactobacillus 9.24+0.14b 9.33+0.08ab 9.53%£0.17a

23 EAYTHABEKMEENTN

WS FR, F412Z 00 10 H ik AR I 8%
PEZES (P>0.05), ik 2T 4 56 A A% 18 88 1) 2
Ky T2 4109 30 HIRAE B &5 T CT 4l (P<0.05),
MTIAHS CTHZE TR EZESR (P>0.05); T24]
M HMERES T CT4 (P<0.05), 1M T14
HCTHZMILREER (P>005); T2 4HK &
W EE T CT4 (P<0.05), 1 TI4H 5 CTHZ
IR E2ZS (P>0.05); 54 RAFHE R0 E
Z5% (P>0.05),

x5 EAYTNABEKMERENTN
Table 5 Effect of Compound T on growth of squabs

FRHAE Items CT T1 T2

10H iR E

279.85+3.83a 279.69+2.18a 280.73+4.35
BW at 10 days of age/g a a a
30 H Ak E

471.85+£3.54b 477.35+6.10 ab 484.99+539a
BW at 30 days of age/g

PR H Y

§ 60%0.2 9.884+0.26ab 10.2140.32
ADGI(g-d") 9 7b ab a
K H F/G 44610122  433£0.12ab  4.19£0.13b
TFiEZ Surviving rate/% ~ 96.67+£4.56a  96.67+£745a  96.67+4.56a

24 EAYMTHABERESREIRBNZ M
mEHI~, RAMBERKRBEEHLEES T
CTH4 (P<005), MTIHE CTHZ KA D =E
Z5 (P>0.05); XFF BN +5 Ko f i f 5 %, T2 4
®6 EAYTHALGERERBNTM

Table 6 Effect of Compound T on immune organ indices of

squabs %0
FEHx Ttems CT Tl T2
BEAESEL Thymus index  0.75+£0.06a  1.19£0.39a  1.24£0.30a
Jia R 454k Spleen index 326+1.92a 197+1.11a 3.39+0.64a
N . 1
IARIEIEH 0.96+024b 1.38+034ab 1.63%+0.19a

Bursa of Fabricii index

MBERK, BEHAZRIEABEEZR (P>
0.05).
25 EAYTXHABEEZMHENTN
w7, BAR L, MXF CT4, T4
T2 A B PERe R Horb, T2 M LR B35 5
T CTH4 (P<0.05), TIHM K ULFR B ST CT
4, EMFHEZRITREZER (P>005); X FES%
ROCRgRR . iR EIRREMRIE, £4
ZIAH IR EZER (P>0.05),

x7 EAMT NI EEEHENRM
Table 7 Effect of Compound T on slaughter performance of
squabs %

T8 F% Ttems CT Tl T2

J& 323 Slaughter rate 82.75+0.44284.18+1.43a 84.51£1.09a

F 15 3R Semi-eviscerated rate 69.67+0.94a 71.83+2.17a 71.76+0.97 a

4214 i % Eviscerated rate
fi8/lE % Abdominal fat rate
L% Breast muscle rate

JEWLZ Leg muscle rate

54.59+1.86a5584+2.11a 54.27+296a

1.224+0.51a 1.35+0.25a 0.96+0.29a

25.03+1.38b27.98+1.69 ab 28.84+2.73 a

8.05+0.84a 855+0.82a 9.50+0.65a

26 EEYT NI BARRAFME

M 8, XFTF pHys min M pHogp, #54LH9EY
A IR, TR FEZES (P>0.05); T1HRK
R MHERER, HEHZMY TR EEESR (P>
0.05); TLABTY) S BME /N, (A& Z ¥
EMEESR (P>0.05),

#8 EAMT L ASMAN P & RAIFE
Table 8§ Effect of Compound T on breast meat quality of

squabs
645 Ttems CT Tl T
PHas min 6.52+0.05a 6.57£0.08a 6.46%0.11a
pHay, 6.394+0.09a 641+0.08a 637+0.11a

JIKZ Water loss rate/%  31.26+£5.43a 3542+2.15a 34.16+224a

8941 77 Shear force/kgf 245+1.15a 1.14%£0.32a 2.20%0.55a

27 EE61T NI BIESE KIEFREI SN
mEIPI/R, T2HBEBAMYERK, H
BHZEIH TR FEZES (P>0.05); T2 40 iE N
BFEE R/, AEHZEBI LR EZESR (P>0.05);
T1 HIRFE R BAME IR, (HA&HZ AT W 3% 2% 7
(P>0.05); #HIRIRMIEAMIT, I HAT B F
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Table 9 Effect of Compound T on serum biochemical indices of squabs

F5 4% Items CcT Tl T2

> 5% Jil§ Aspartate aminotransferase/(umol-L )
ML WUEF Serum creatinine/(umol L)
R 2R, Urea nitrogen/(mg-L ")

J#8 Uric acid/(mg-L™)

37.49+19.85a 54.95+£16.77 a 65.93+26.71a

363.35+125.12a 374.86+167.31a 268.12+58.10 a
0.99t1.10a 2.08t1.55a 0.71£0.74 a
0.081+0.04 a 0.10+0.03 a 0.094+0.03 a

Z5 (P>0.05),
3 itk

3.1 ATEEILASERRIE IR

FLAYTENE G BB R RS, SRR EL, BRI
KETF, Wik, 7EARKET, AASHERHEE
SEASHOARYTR 30 Ak I ] phy R ) R R
PR ABE 5 0 A LA LI . E Rk E L
X R 30d, AT IE M LBEIR
I 25 T 1B 4 0, 352 A 30 45 0 A DL 5 RS LI 1L
R B, N O d FFUAEHEAR Sy 28 A V0 112 1
A Ak A0 T A W TR A Y, 25 d U 3% A kM R
A, TEIAFLAS AT R A . AR 50 A A L S A e
(LR, 4 10 H i 1 LAY 1 A T i 7 2t
WEFEZE 30 HR, 6 FLAY SR £ AT LIRS B M 45
L 0 AR G SR 4 A B B UM
32 E4Y T HMEMNEN

R AT B ST SR, AR T AN A=
BRI . PE AR B . P R NS . A
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