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Effects of Amomum villosum essential oil on growth, digestion, intestinal
antioxidant capacity and serum biochemical indexes of juvenile tilapia
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Abstract: To evaluate the gastrointestinal effects of Amomum villosum essential oil on promoting digestion and protecting
intestine tract in breeding of Oreochromis niloticus, we fed the juveniles [(20.34%2.08) g] with basic diets of 0 (Control group), 2
(Low-dose group), 4 (Medium-dose group) and 8 g-kg™' (High-dose group) of A. villosum essential oil for 8 weeks. The results
show that with the increase of essential oil concentration: 1) The final body mass, final body length, weight gain rate and specific
growth rate increased first and then decreased, but the feed conversion ratio (FCR) decreased first and then increased. The
growth indexes of the low dose group were better than those of the other groups (P<0.05). 2) The activities of pepsin, gastric
amylase, intestinal amylase and intestinal lipase in each group increased first and then decreased, and the activities of digestive
enzymes increased significantly in the low dose group (P<0.05). 3) The activities of total antioxidant capacity (T-AOC), supero-
xide dismutase (SOD), catalase (CAT), concentrations of glutathione (GSH) and malondialdehyde (MDA) in the intestine
increased first and then decreased, and the difference in the low-dose group was significant (P<0.05). 4) In serum, the concentra-
tions of total protein (TP), globulin (GLOB), total cholesterol (TC), triacylglycerol (TG), low density lipoprotein cholesterol
(LDL-CH) and high-density lipoprotein cholesterol (HDL-CH), as well as activities of alanine aminotransferase (ALP) and ala-
nine aminotransferase (ALT) decreased first and then increased. The concentrations of TP, GLOB, TC, LDL-CH and HDL-CH
in the low-dose group decreased significantly (P<0.05). To sum up, adding 2 g-kg™' A. villosum essential oil into basic diet can

improve the digestive capacity, intestinal antioxidant capacity and serum biochemical indexes of juvenile tilapia and promote

their growth performance.

Keywords: Tilapia; Essential oil of Amomum villosum; Growth performance; Intestinal health; Antioxidant
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B RBEHA BRA ) o B BRI AR BT 5 A
MK 2 15 mL I35 UL, TR AT )5 F i i
RN R 0, 2.0, 4.0 F1 8.0 g MYFIE A1
THEANARER I [RASKE (w)<11.0%], #E
B, B H R RTIEC I

®1 BFRCHEBLZERS

Table 1 Main chemical composition in essential oil of
A. villosum
75 % AR B ik
No. Compound Relative content/%
1 B-JR/ B-Pinene 44.670
2 a-JEM a-Pinene 29.160
3 F ) Sabinene 14.430
4 Fi6Hi Cinene 1.974
5 4-FAIHEE 4-Terpineol 1.179
6 Xt A AEHE 4-Cymene 1.012
7 B- A #:4 B-Myrcene 1.010
8 B-7K 74 B-Phellandrene 0.677
9 y-FATH y-Terpinene 0.606
10 ¥t Cineol 0.330
11 BEAIREE Myrtenal 0.327
12 AU 22 Edulan 0.250
13 # i Camphene 0.214
14 FAFER Pinocamphone 0.214
15 i1 Caryophyllene 0.214
16 5+ 7 Isocarvone 0.195
17 a-PATHIJA a-Terpinene 0.191
18 a- S a-Terpinolene 0.189
19 ¥AFF A Pmocatveme 0.175
20 BE 2 WRFEE Myrtenol 0.156
21 B-%/ ik B-Ocimene 0.130
22 a-Ef /i a-Fenchene 0.081
23 B-1i 75 B-Elemene 0.079
24 o-FEH M o-Caryophyllene 0.077
25 Xt A4 kR -8-15 Para-cymene-8-ol 0.041
S 7 18 Total content/% 97.581

1.2 EWigHE5FREEE

SR P AR A A RE . SRS T
R EAKAHBRAE (R #1725 2 4
J&, BENERUAR TG . S A RS 4]

1 480 J& [(20.34%2.08) g], 73k 4 ZH, HIXJHRZ
(0gkg™"). KHIE 2 gkg™). THIE 4gkg)
FHEd (8gkg™), B 4MEE, BIELE30RE
i, FNEZET 16 1~ 300 L BB GRM T, F75H
SR 8 A, A AR R R AR, H AR R
M1 UK (9:00) FFic s Mt (MR 30 min 538
50 [ 07 9 [ e g 7, 70 ¢ HET, AR AR
RBRIEIE, MR RRTBEYLAE 6 N TCHE 4%
B 1R AERE, 30 min J5 B, 70 °C HEF
BHEEGRE, HRFEN 4.29%), BT
SRR H ARG JE M, H K&K 30% (11:00),
FKHE (27+2) °C (A a] 38 Ao 152 RUHILAR 38 52 B i 32 90
), WIREREWE =45 mg L7 (KAHEA),
pH N 7.8+1, AAMEWRE <1 mgL™", LA5RER
JF I <0.02 mg L',
1.3 HEmRE

TE S5 58 52 90 45 0 I 5 R, A E T A
1d, BAELZABEYI 6 BSCsfa, £ 300 mgL™
MS-222 iR, AR iR Bl fiff
HH 1.5 mL JCR ST a8 AR DK EBUML (TR 4 M
FE 4 °C FHFE 1 h, fFILKS)Z, 3000 rrmin™
B0 10 min, YR T 1.5 mL B.04, —80 C
PRAF), T I A AT bR o AT S0 50 fi s vk it
EBCE MBI AT 2 mL B0, 80 °C
17, HTHALEE M GE SRR RE 15347 o
14 NEIEIHRRFTE
1.4.1 AKIg4R0E

IR LL T AR BT 4 % (Weight gain
rate, Ry, %) . FrEd KR (Specific growth rate,
Ry, %-d7") . BEE K (Feeding rate, Ry, %) . NEWHE
(Condition factor, CF, g-cm™) FITHK} R%4 (Feed con-

version ratio, FCR),

Rwe = (W, — Wy) / Wpx100% (1)
Ry = (InW, — InW,) /tx100% )
Re = F/ [(W: + Wy) /2] ®)
CF = (W,/L*) x100 (4)

FCR = F/ (W, — W,) ©)

Krf: W, il Wy 4300k B HE A0 %)) f0 i KR N 1R
KB ¢ g (56 d); LoAAK (cm);
FAEHEA R (g)-
1.4.2 i AT ARM T

Mg S E M (TP). BRET (GLOB). Bl tE#E
MRl (ALP) . WZRZAILEHE (ALT), KITA%H
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R B ILFERLEE (AST) . RHFEEE (TC). Hih =Mk
(TG). m% ENRHE A MEFEEE (HDL-CH) MMIK%
JEHE (A EEE (LDL-CH) %5485, RE kA &
(GILEE Y 7 LTI E BRA ) T4 H sk
1534 (BS200) A5
1.43 YA BN AR A E AL B0 M)
BEAHZVRER L 0.1 g 55 0.9 mL (Y PBS 2% i
IBAHSAIH, 3500 rmin™', 4 °C B> 10 min 5
B3 4 D e B R TR (Pep) . B IEMIER (G-
AMS) . IZVERIBE (I-AMS) FA RSN (LPS) 559K
fElEFabr, LLEPUEILRETT (T-AOC) . Ak H Ik
(GSH) . % L&MW (CAT) . AW B L
(SOD) FIN & (MDA) S fiafbicbs, i
FEBRY R FH RS s W) T AR S R & 5 IR Ut
AR T
1.5 #HESHSE
ST R L P £FRAE X (xxs)” R,

F SPSS 25.0 AT B K T 22381 (One-way
ANOVA), Tukey's it 25 b, MK
#Eh P<0.05,

2 4

21 HEWCBHETEUERSOH

K H GC-MS 5 WNAERP 25 MR i bl Ak
AWy 25 B (R 1), FEOMMEEEAE . B BIOM
A G, Hrh & B rE B-TRM (44.67%),
HUOR o- IR . 3. Ay .
22 FWM-EHXTIEELSEERKNEIE

mk 2 fin, SRR, SABAPEm
LRI | AR IRBT R ISKRRIREE
AR S, RO InR R, 2
SeFtIE RS, TR R RS T
e IR A A A KA hn s 35 T A
(P<0.05),

R2 BHWMCHEBNT ALY EE R

Table 2 Effect of A. villosum essential oil on growth performance of tilapia

TiH xR iwlires| e [pnlkeaec)

Item Control group Low-dose group Medium-dose group High-dose group
WA G i Initial body mass/g 20.18+1.83 20.3142.11 20.39+2.09 20.49+2.39
ZLR PRt Final body mass/g 186.746.50° 208.20+10.50° 194.60+7.40™ 190.0042.50°
ARARIK Final body length/cm 17.20%0.10° 17.90+0.20° 17.5040.30 17.5040.40™

MRS K% SGR/% 833.70£32.70° 941.20+52.30° 873.00+37.20% 849.80+12.50°
BEH FR/(%-d ™) 4.1240.15 3.9140.13 4.01+0.31 4.05+0.08
HEE KR SGR/% 3.1240.10° 3.3140.08"° 3.20+0.05™ 3.1240.02°
T BE CF/% 3.6140.08 3.64%0.11 3.66+0.08 3.67+0.16
THAL R %L FCR 1.41%0.05" 1.25%0.04° 1.3240.22% 1.40+0.07"

T RPBE Ny 4 DMEERFRIE; FTAR EARTRERORZE R B (P<0.05), JREFLL.
Note: Data are means of four replicates for each group. Different letters within the same line represent significant differences (P<0.05). The same case
in the following tables.

2.3 ERM-EHX T IEE BRI 2 3 T AL (P<0.05); MDA IR Rtk
mE 1 R, AEAP R AT AR R R, BRI B T
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ST T sk
24 FRM-IEMXI T IR EFER SN
WE 2 FroR, B B R R IS 0 550 = Y 1
i, LA g falpiE T T-AOC, SOD Al
CAT WM. GSH WEH R ERE B, B

MRZH (P<0.05); HARA&LH B bi A fLaabr 50 IR

HIE R E 25 (P>0.05),
25 FEWCHEHEMNFTIEaYEMFRIIEEMER
RigtIstRE9 00

st A I o 4645 AR 69 R
W 3 Fion, Bl AR 000K T ) 2 % 1
., FLBHP A EaLAMmE S TP, GLOB &
H . ALP Fl ALT 3G M3 55BN FHm a3,
Horr, R4 TP il GLOB & & i B T Ho Al 20
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Fig. 1 Effects of A. villosum essential oil on digestive enzymes of juvenile tilapia

Note: Values with different letters represent significant differences at the same time (P<0.05). The same case in the following figure.

(P<0.05), HAALFRAL M35 T DI REFE brJC i 5 1 25
5 (P>0.05).
2,52 xR AR AR R R

W 4 7w, Bl AR 00 A ORG TS ) 2 0 1
i, AL HE g i TG, TC. HDL-
CH il LDL-CH & &3 2 ek s THiy ke s, Hi,
R 4 TC M LDL-CH & F K T HAh 4
(P<0.05), HiE#&40 HDL-CH i 2 55 T Be 2
(P<0.05) . H:ft b 29 26 1L 3% 45 5 G B Pk 22 7
(P>0.05),

3 e

3.1 BWMCHEHEERRS SR

AL B AR LIRS, B AR E
W, Bige. 1. IRTS . BURRIRE ISR
B IE AT RS T S R AR 7 v AR 5 v ) T
R, AREERFRZEM-Rhie i 2oy
Br, HEZR R B-IkM . a-IRISAARIG TS, BOR
R A SRS il v B A B B SR
ARG CH A SRR AR o I R B IE R

W1, o-JREH B-IRM LA BUEE ML . bR . R4
Fais . PiaBUR AP E AL s 2 DY, Salas-
Oropeza %51V W58 & BH o- RIS BERS 4R w5 15 1 A &
TEVE, I f kA 1 G 0 A B RAFPUhIR
(IR . Santos ZE2V BFFEIERH B- Y Js XA bR s K
AT R IR . B A A VR R . BB SCER Y
M2 L A R A bUAL . DR E i
PR A AR A5 2 g
32 HFWCEHWIRATIEESEERKMELEESD
PRI A S DA RS T o O T R Y EDULAA
Mo A AI 10 gkg™ MEM FEOKEEYITE T 48
W45 25 F A AT R RABTT B 007 Jucd 2508 IR
1B o-JRMG A B-IR MG RERS e K FL B S22 P )
JiT (Substance P) 5 B iz BB, finsE K B E F/
J i HEZS o TS R 45 0 B ST 2 BRI gl AR
IKAGAME—3, B NMasahiE- . A&
FsTal L, KFE (2 gkg ") B4 B R %)
B Pep. AMS FlfiH LPS. AMS UG PEAH L
TS IR B35 T (P<0.05), TR (4 gkg™)
FIEn ) (8 g-kg™!) AbFRZH N W EME 2R, 300
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Fig. 2 Effects of A. villosum essential oil on intestinal antioxidant capacity of juvenile tilapia
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R3 BFRMCOHEBX T IEEY & MBI IR

Table 3 Effects of A. villosum essential oil on liver function index in serum of juvenile tilapia

TiH XfHR 2

Item Control group
BAEE TP/(gL™) 36.9342.12°
BRI GLOB/(gL ™) 28.23+0.97°
DM RERR N ALP/(U-LT) 25.00+7.53
R R EFEFE R/ ALT/(U-LT) 17.33%5.51
RITABRESSER N AST/(UL™) 40.33+10.60

R 40 R R [l
Low-dose group Medium-dose group High-dose group
29.98+3.03" 33.6342.47° 35.58+4.48"
22.68+1.73" 25.00%1.09™ 27.1343.62°
18.6749.87 24.67+4.93 23.5045.32
13.33+3.21 15.000.00 16.00+1.73
46.33+21.20 31.33+8.96 47.33+4.51

F4 BUWCHEMX T B L) & i ERE R A SRR ST

Table 4 Effects of A. villosum essential oil on lipid metabolism index in serum of juvenile tilapia

e X e

Item Control group
Hih =5 TG/(mmol-L™") 0.87+0.21
JLEEE TC/(mmol-L™) 4.16+0.69*
o0 4 NS 2K 14 JIELFE . HDL-CH/ (mmol-L™") 1.83+0.13
R B2 1 2 1 B [ LDL-CH/(mmol-L™) 1.93+0.52°

islpeei: | Hhi 2 [eFile!
Low-dose group Medium-dose group High-dose group
0.67£0.24 0.81+0.22 0.66+0.10
3.08+0.50° 4.60+0.15" 4.67+0.75"
1.58+0.20° 1.98+0.23% 2.06+0.45"
1.19+0.34° 2.26+0.21° 2.1340.12°

2 BG4, SOD il CAT 2 A e iy
PrE AL, RANERRIEESE A LR, AR
ARG e KA SOD Fil CAT 6 PR A
IR SRR ISP P AL BRI, T-AOC
1 GSH 7P By T vl B H B g 4 /& 27 Al fa 4y 1 i
EPTACFERR H hJERE ) . BT R, ¥
HIS B S 5 5 I 2 A 25 PR U Ak =
I Er A | L un G PO . 5 d IV AS AR o e
LU ROS Fr i THim s AWFFE K] =41 MDA
WREEAR TR, MR AT BRI AR Sk T B i s 2
YR S EOLE B IE 414 ROS WIfE 1 Z IR,
1M AE MDA Y& J3 Bt 25 RS 10300 5 A 38 i FAIC, 4
I3 5 5 59 B I & 5 H 38 Bk ROS 1Y fE
F1H 5, HETT S B0 AR 5 A AR A R T AT
3.4 HWCBHETXETIEELSE MBI

FRANAG B X 516

F 2R I3 D) BEFE BR R S W0 R JE T A4 24 BRI
AR ERE L)) s TP A (ALB) A
GLOB 41k, ALB EZMFMEA S, GLOB W
B ik AnpE A AR, F R IGE
% 2035 /N BRI T F DD BEHE AR, BRAIK AST Al
ALT 35, BCERE RS0 FIEAG FEL R,
DGR 2 ) AR DO il T B SE A (i 2 i AR
D HERERR B R, R cGE IR . AR,
G2 2 A fa gl fa i v % TP F GLOB 3 i 4%

Xf REZH W A, ALP A ALT W PEEOW B2 T
Rk,

1M A 7K ST B e A 5 LA i 5 A5 BE 7 %5 DI AH
KW MYE TC MR EEETEMHLIANE AR RE 1 i &
BEFRPY, R R (1 (HDL) 7E MM h 45y R
B )5 2 B HDL-CH, i IV 1 AP i %, 2L
IRHLVIRERER) W3R, ek, HlAk
JIF [ s [l AP P R ki, AR B AR B
(LDL) Dul¥5 4 AR & B2 B LDL-CH, B Ak 1a] L
Bkt ARSI, IR AL HE 4 i
TC F1 LDL-CH 7K1 I L T HAth 4 (P<0.05),
H Bl A B ARG s in 55 & /3% fin, HDL-CH 1)
IKFZH T o 3% ZR B AP R s S A A il
FA R AR A TRk

4 ZEie

FEMGE ARSI RE W B R P R 4
AH AL E ST AALRE ), SRTHIRBUASIKF, Bk
MG T REFE bR, R HE = 2 AR 4y g AF K
Ao TEASSEERZRMFT, TR A B R
F2gkg s
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