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ABSTRACT: Objective To investigate the residual and elimination rules of Ocimum basilicum L. essencial oil in
the live transportation of Pearl Gentian Grouper (Epinephelus fuscoguttatusQxE. lanceolatus3). Methods The
composition of volatile substances in Ocimum basilicum L. essencial oil was analyzed by gas chromatography-mass
spectrometry (GC-MS). Pearl Gentian Grouper were immersed in fresh seawater containing different mass to volume
ratios (0, 5, 10, 15, 20, 40, 60 mg/L) of Ocimum basilicum L. essencial oil in acclimation expertiments, and fishes
were induced dormancy with 10 mg/L of Ocimum basilicum L. essencial oil. Then fishes were transport to fresh
seawater for live preservation and elimination experiments. The metabolic change of the main components of
Ocimum basilicum L. essencial oil in acclimation, dormancy and living preservation were analyzed with the content
of eugenol. Results The main components of Ocimum basilicum L. essencial oil were eugenol (67.45%) and
p-caryophyllene (31.44%). When the mass concentration of Ocimum basilicum L. essencial oil was 10 mg/L, the
median lethal time of Pearl Gentian Grouper was the longest, reaching 79 h. The main component of Ocimum
basilicum L. essencial oil, f-caryophyllene, was below the limit of detection during acclimation, dormancy and living
preservation. During 72 h acclimation with 10 mg/L Ocimum basilicum L. essencial oil, eugenol reached its
maximum of 9.43 mg/kg at 48 h and then decreased significantly (P<0.05). It could be metabolically eliminated to
0.05 mg/kg within 72 h in fresh seawater at 22°C. After 20 mg/L Ocimum basilicum L. essencial oil induced grouper
dormancy, the eugenol residue level of grouper decreased to 0.06 mg/kg after 24 h of resuscitation in fresh seawater.
Moreover, it decreased significantly to 0.10 mg/kg after 72 h under cold live transportation condition. This result
showed that the residue of eugenol can be eliminated by metabolism during cold live preservation for 72 h after
acclimation and dormancy with basil essential oil. Conclusion 10-20 mg/kg Ocimum basilicum L. essencial oil can
be safely used in the live transportation of Pearl Gentian Grouper.

KEY WORDS: Pearl Gentian Grouper (Epinephelus fuscoguttatusQ@XE. lanceolatus?d); Ocimum basilicum L.

essencial oil; residue; live transportation; security

ORI, AESLAP RN (L5 R LA T

0 3| B PRI % 751 S5 R 2 1 S 2 Sk, ELR TR i £ 28 1 it 32

T S8 35 7K™ il B DR T 08 TR, K™ 52 B 4% A A
WE, WoKBUEA . PREEMEE | 1R sz %/ | JEES AU |
VA SR A R A, X R 3 BOUK T R DY 1 1 3
K BT, TSR BRI Y BTIHAE . A7 I )5 A
A UPA it S35 JXUBR T B A TR REL Ay 0 ik /K 7™ it % A 2
b AR A R T, N AR IR AR 5 BRI R A5 2 32
FHEY, S GEARIRARIRAR b, JRRIFEIR) (4 5 FFT B 200t 2 M1
DL, PR ReR . (ERRIERITEAK ™ it b i ok B R At
FE I A — B A 32 TR A AR AR UL A G T
TR, AERE . 2RI AR TR RN G A
Bt Hrp N FHAR T2 B T AR, T A o
AR £ F) AU PE T 5 S LRI, 258 2o 4l R 3R
W, e 2P T FBYREAE 48 h R,

B (Ocimum basilicum LYK B T2 88 42
By, FEROMA TR ARAA . FHEE, UEA
BHIHAPR . Bl . IR 2R E N el fa
(Lophiosilurus alexandri)f)iziurh, % ¥ i B A BIHAE
USSR R 5 e Q= 3 SR e R e S AT (3
(AR5 o 2B A T AN A I A ) 2 2 v 0 e ok

REJI & AAHIF], 2 SRS I e K 7 32 i A9 S B 5 SRR I
I, FAE AP 1 T BR B AR FIALEDE A R e

¥ 2k Jv 10 f1 Bt f (Epinephelus fuscoguttatusQxE.
lanceolatus3) &=—F i K PEME R 2 P28, AR prsR e
25 0% I SR T LA R A B VR LS, RO A e
A A5 B ST R BRI ARV AR . ARBIF S X B IR T AR AR
PRI A2 i AR P B2 IR A B A PN B 8RS T R A T 40
Br, LU 2 Sipk i 2 4 i RIS 2 1 di
1 #MR55EE
1.1 MR5{EE
L11 SERbE

2 %k b 0 G 3 a1 (Epinephelus  fuscoguttatus*E.
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1.2.4 ¥ $bhibih 5 55 S RIRJE LR P T $)ob b 6y 0k
PR o7

B IR B Tt KPS 24 h 5, HREE
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B S5 AR SR
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HAEPR ., yi5fb. PESEZSFEN:, &2 nHFK™
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)& Ocimum tenuiflorum L. EZ K45y, HAPEMA TR
ik 2 B EIR VR HIEY, O GB 2760—2014 (fih%
A GEARUE RS IR PR ) e v o 0 £ s
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Table 1 Composition analysis table of basil essential oil

IR 2R CAS & AHXS % 1/ %
T 97-53-0 67.45
BT 87-44-5 31.44
o~ AT 6753-98-6 0.80
A AT 1139-30-6 0.18
o-JRIF 3856-25-5 0.13

22 FTEREHNEREZBARE FEENNZMN
I T B 2 SR 0 22 BR O R 7 B £ A BE ) RS
M WL 178 0~10 mg/L Z50F R, A1 BE I A3 A< 6 4 I 1]
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BRI T R, 1 B A 2 BB 6] (median lethal times,
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5 0 mg/L A5 A B 0 AAE B ] 0 b 25 22 5 (P>0.05),
W 5~10 mg/L (92 $pRG I 4 BT o e BE AR ERE I, W
THERE I TC AR, 245 kG i BT ==k B 4E (15~60 mg/L)
BF, A X 7 5 ) I R TR SO W B %) b T R
(P<0.05), MLTs 2} 46~90 min(/& 1B). 7% ks i o & 1k Ji
&1 60 mg/L B, 40 min J& HBLEE —FIFE T, MLT 24 46 min.
10 mg/L % ¥k M4 7E 56 h J5 PSR —BIFETS, MLT 4 79 h.,
45 R F W] A B0 BRI I T 32 1k B 1 2 ks i, > 5 )
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PN A FAN B S F, IS SR FR A H 0 . 7EARTS
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i, KPGHEAERE 10 min PIAYFET B KIE_ LT, 76 60 mg/L
BT BB R EE T 10 min SET- R E F)iE 60%. S5AWF5E
IR RS . BB p I BT 70 2 R I i = R B
60 mg/L FYEHL T, 40 min 5 H B —FIBET, XAl REEmH
FE G T HFB R &5 67.45%MEHEE oA X, ik
HHOR R 2800 T A B 1 TS 32 e I AN T), BB BR R IR A B
X T A 52 BE T B R

A
100
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5i6k

10 mg/L %' Sk 7622 Bk R A7 B 6 87 3R 1L B vp (14 5%
SRR AN 2 PR . TER SRR b R b T A R AR
FTE 24~48 h I E TG, 7R 5% 48 h 55 9.43 mg/kg
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T A BAE A BE A A BT LU RIS bR, XS T FEBE K
1R P 5% B RLEAR IR, BT5% 72 h RAERTERE K
B T2 h G T &R HE RN 0.05 mg/kg, 5% T HAME
(5% BA B FRIE(0.05 mg/kg)?”, KW T Ay SEATS I . i
FER SRR R P T O B RS R b AT
R BT R . AEAEIIREPS B o TR BN, -4 10
T BRI IFIEEA, RN 8 h JSRESE2THBR,
ARG P TEARNLA PR R, ATRE Y -A T IR
PR E D E R A 6, ATRRAISE . I, 10 mg/L %
SRR RGBS, ol # I iEEK 72 h af
SELTHRR T A AGREE, FREmfa AR 477G AE
24 FESRREEHEBAM&INAS T BB
BBt

AR N 1) 275 24 5 v AR B R o 2 25 I3 R T 59 e 1
WL PR 257 R AR PR S A R IR, B )
FEIZE 20 mg/L 5 TR ER b A B (R AR5 JULIA A T 75
SO E AL 2R 3. BB IRIRA B 28 Sk
BRIRISE LA P T HFB Y& RN 5.61 mgke, KIREHE
Bk P IR 24 h INFR B KOEE E 0.06 me/kg, AT
WS R RS . ] 10 mg/L YT 7k Vi R 1 2 £
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0.1 mg/kg!', SGAMFFELE FAMIEL,

100 15 mg/L
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: A: 0~10 mg/L; B: 15~60 mg/L,
B1 ORI e B2 2 ks il T B3RO R A B 0 A A7 i £ (n=10)

Fig.1

Survival curves of Pearl Gentian Grouper under different concentration of basil essential oil (n=10)
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*2 BHRS5EHFEEPBHRLBARENASTT EEHS
BNHEETN(N=3)
Table 2 Changes of eugenol and chrene in Pearl Gentian Grouper
muscle during acclimation and recovery stages (n=3)

25 THE frar/(mg/kg) AN S/ (mg/kg)

X RRZH ND ND
B3 24h 7.71£0.07° ND
¥ 48 h 9.43+0.05 ND
I 72h 0.29+0.00° ND
YFRIEHE I 2410 0.170.00° ND
YFRIEHE I 48h 0.070.00° ND
BIELEIR 12N 0.05+0.00° ND

T FPIARE/ NG FREORANLR 325 57(P<0.05), ND £oR Ak
H, TR

TR W AR 2 DR R S PR A RN TR
¢ 7 PO E o B T A A B B T BRARAE O 5T op,
IR B T 5 1 % 55 A0 B A AT RS R, 25 SRR
TE 8 mg/L I T HBFS IR R 10 h)5, FOMAaN b TH
Py i w AL B T WA, JREREE KT TR 48 h JRiAEI<
0.1 mg/kg MBI . AWF5EP 10 mg/L 19 % ki xi 2
BRNRAE BE AT BT ] 57, 48 h BFIABIUE(E, 7t
KPR IR 72 h 5355 0.05 mg/kg. 7EMT 65 £ {4 P 3 9
HH AR TR f 3450

B A B TE 20 mg/L 92 ikt 3 min fEE
ARBRARES, MR T F il & iR A B0 {H (5.61 mg/ke),
1H 4 AR AR I B ek )9 5 4 R ROV B (9.43 mg/kg), R
WA TR (R 25 205 3K, 5 SR e %)k 8 45 ks 1] ] Bt 5 g
R T B, X5 A B g 45 R —80.
K, 20 mg/L % §pRii e TR 75 S 2 2k e IR A1 BRI,
FAEH B K 24 h SE2THER .

Fx3 KRREEHLEARENAGT EEHRS
BNHEETN(N=3)
Table 3 Changes of eugenol and chrene in Pearl Gentian
Grouper muscle after dormancy (n=3)

20 5| T B & i/ (mg/kg) AT S (mg/kg)
X HE2H ND ND
PR 2 5.61£0.04" ND
5240 0.06+0.00" ND
5 48 h 0.05+0.00° ND

25 REFREZWERATEHREBAREGNASTS
5 A IHRR A

R A K P i R rp B B I B A UL T A 1
SOHRRRE AR 4. 2B RN IR 5 SRR

T A0 &R [(5.1240.11) mg/ke] 5 R4 B Wk I 55
175 R HR 2H [(5.6120.04) mg/kg] 4l [ 5B 35 B 11X (P<0.05),
A RE B BRI R A T fa R A IR A R A S AR
T 24 hisP A BEA LA rp T & & A 3 7.31 mg/kg MIE(H,
535 48 hJ5 BF FHEE 0.72 mg/kg, 7EARIE 72 h
0.10 mg/kg, A VTIEIIRBAEH

BRI LA B 25 Sk A S KIR)G, 7E(22+1)°C.
ta K B 1:10 ., I R4 6.0~7.0 mg/L (135 8 58 < K o,
THE SR POE B, 24 h BEE)] 0.06 mg/kg; MrEA K
PG s R (15°C K Brit b 1:2 5 f#4 6.0~7.0 mg/L
R 0 70 SE K ), A BRE A AR P A B R T e R e R
W BT, HAEORTE 24 h KB 5 OKME, (RIS 48 h BHIKT ADI
8, 3% 72 h U 0.10 mg/kg, FEHIRZM AR/ QA PR
P2 Ak« faK L 55 )t 25 B BRI 2 kG T 7E fa A g
AR R SR . R B8 (Hapalogenys nitens)P' )
WHoEh, TR, R T E AR R IR R A | ik
WA TR TV PR A K IR AR g, T BRI, S A
PR AR, T & B AT B B AR T 5 TR K 1 45
R—F Hit, BEBIRG B2 T FREME IR . 55K
RS ARIEA KRG 72 h )5S, PR T &B k%] 0.1 mg/ke, A
PSRy i

*4 RERFLRETBHRLEAREEASTTEHRS
AMBEELNRN=3)
Table 4 Changes of eugenol and chryophyl in Pearl Gentian
Grouper muscle during low temperature preservation (N=3)

2H 5 THB S i (mg/kg) AT B (mg/kg)
Xif iR 41 ND ND
¥ 24 h 7.71£0.07* ND
N 5.1240.11° ND
{35 12 h 4.69+0.08¢ ND
{35 24 h 7.3120.08° ND
{75 48 h 0.72+0.01¢ ND
f#3% 72 h 0.100.00" ND
3 &

A FE 8 S A ES BRI I A B £ A (RS s i R,
Wr B EkE i (T & 67.45%F1-8 A7 31.44%)EAIRNLA
FH SR R S TBR LA . BRI IB A BEfATE 10 mg/L B #Ih
BFE 48 h LA T A o R IR B (E(9.43 mg/kg), Lt
WP EEEK 72 h AT SR AR T FBGRE, HAR A
ARG e S . BER BRI BEATE 10 mg/L 2 8RS E 7%
24 h, # 20 mg/L &' #E i P AERE 3 min GBS FIRIR, 7E4K
A KLEQSC, KR 1:2) FERTERTIAE] 72 h,
HULAS T HFB &80 0.1 mg/kg, 15T HA EH 4L
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