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HE Iy A XN S R VR T 2R A, AR
SR 19.5 ~ 22 °C, AEH4RRK R 1250 mm, HIRFTE .
1.3 EFEMHFE AT -FE KX (7890B-
5977, FE LA E]); HP-5 MS 354 (30 m x
0.25 mm x 0.25 um, EEZHEL A F); BT RF
(CP2202C, FifF RS {AFA FRA W ); Z I REtE
YA Ok ) A2 P= L2 (ST-HX001, 4 20 1
g M A SR A BRA A o

14 F8 RAMVLXABEIT, 80058 L
PEHL 3 AMRIR/NX (12 m?), B4/ NX AR B 35 ~ 38
Mo Geit/N™ 6, AR /N D™ B A 3 A b i,
SERPCE A . WeEIR R A FEAERII (6 H 26 H
9 H 18 HAI 12 7 10 H), BRI FEZY 80 d, /= it
W3 Rz SR, B /NXBEHLI 10 #R i A
FARR T L | AR AR IR A PR

1.5 #BEMRE RAVKESEBERT &S
SR . MERRARIBURBE T 7 2 RS 3 000 g,
SR 3 Ay (BEY 1000 g), BEEBTHE G A
KM PEEES T, RO FES A 5 000 mL 281K, B&
KPEHL 2.5 h, ZEIBASHG, BHE 2R, 41 2
WA T2 HPREAAR (B A ) o % 3 1y 45 R
G I5], FREE, I T TR R .

YRR IS = (5 & E 5 & /3 000) X 100%, (1)
o, R ISR BTN Yo, 44 T ST HE G PR
Bk go

FIARHE R IR B, B LT F iy Et
UKo BRI LR AR OIS, T 4 °C vKAH

WA, 25

1.6 GC-MS % GC 44 A TR 230 C;
7S M Al AR (99.999%), fH E i & 0.8
mL-min'; 437 b 50 ¢ 1; % 5 SER B 3] 0.5 min,
TR . NPT 4R IR B 45 °C, R FF 2 min, D
20 C-min”' F+Z 280°C, f£+F 3 min, BT 16.75
min, MS 544 TUFFREE 150 °C, B FJE°4 El,
BRI BE 250 C, T REE 70 eV, iV
50 ~ 600 m-z '; SR X SCAN Hfi, THY )
YE R IMAS A 20t GC-MS 4385, R B 2 Gk
F N NIST 2014 Bl BTk BB 22 LLxt, 2 A ¢
SCHRYY, SR FH U T AR — Ak R AT R o B, AR
B AT AR B i

1.7 HUEAIE % H Microsoft Excel 2010 4K
4} SPSS v27.0 #AFHAT 8T

2 HRE5HM
21 ARRERTES HRERKZSHERILR

M 1 AT LB H, 3 R 8V B 2R )
1T B 5 | B v, AR 9 A K BRI —
FEZE 5. WTLIY MR I & [(0.87£0.07)kg]. #R
[(132.91£2.64)cm] FIK I [(60.40£1.85)cm] HI{H
e T HAL P . A TR A 2 AR e Bt (o
PRETEIGIN 17.5 %, BREHEN 2.2 %, RIEHEN 5.9 %),
A ZR(CV)IIET 8 % (FARIE R CV=8.0 %, tk
i CV=2.0 %, tRiE CV=3.1 %), I AR I A #1855
W NE S AE KRR E M. R R T G R
ik 62.30 %, FREFHEI R K7 9.00%, %5085 Y B U

®1 AERKESIREE ER T ESBHRZER

Tab. 1 Agronomic traits of Ocimum gratissimum at different experimental sites and harvest time

izt JALhdE EHE R IERE e 22 (Be/IME. ~ R AH) /% 855 ZEU %

Indicator Experiment site M= SD Range(Mini ~ Max) Growth rate cV
BT 0.87£0.07 0.80 ~ 0.94 17.50 8.00

BRI L /kg (2573 0.77+0.20 0.61 ~0.99 62.30 26.00
YR 0.73+0.10 0.63 ~0.83 31.70 13.70

BIL 132.91+2.64 130.19 ~ 135.46 2.20 2.00

Pi/em W% 130.08+4.35 125.50 ~ 134.15 4.10 3.30
LR 123.04+2.61 120.15 ~ 125.21 -2.90 2.10

BIL 60.40£1.85 59.03 ~ 62.51 5.90 3.10

Pl /cm % 59.58+2.65 57.33 ~ 62.50 9.00 4.40
L 58.55+1.12 57.60 ~ 59.79 3.80 1.90
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K, RUVERF R R g, HILZT, %
BT H 2 A K2 BRSOk &
LA G (-2.90 %), HUBR BT & (0.73£0.10 kg 5
PRI (58.55+1.12) cm HIIL T HABIX I . 275K F,
TR R R B AR, YRR %

22 AEARKRTESTHE. BEMEELEE
TS 2 T 3 ANET I T B R R AR 255
Ty R 6.53 ~ 6.87 mL-kg !, AL 4.91 ~ 5.55

mL kg™, ZE K] 0.11 ~ 0.15 mL kg™, il P # 1 &
T, F B SR EL A D5 AR s RO AL
WA R T R MR 3 M0 B AR R i A
Rz, BRI RIAN, RURIBON GF1E
I A A THE RS ., RO R & T
X W KA R 5 [(6.87£0.01) mL-kg], &
F R TSI [(6.79+0.03) mL-kg '] FI&E iR [(6.53+
0.01) mL-kg'].

x2 ARAERTETHHTENELBFER

Tab. 2 Yield and volatile oil yield of Ocimum gratissimum at different experimental sites

¥E R IR Volatile oil yield/(mL-kg™)

ﬁtgﬁﬁ‘ : 77 & Yield/(kg-hm™)
Experiment site gl 4 Harvesting stage AEI Full-bloom stage H: K Growth stage
I 6.79+0.03 5.31+0.02° 0.150.05° 80 554.35°
B 6.87+0.01* 4.91+0.00° 0.11+0.01* 75 894.45°
YR 6.53+0.01° 5.55+0.01* 0.12+0.02° 70 211.10°

LE: RIS [l B A [ ki A7 2 22 57 (P<0.05)

Note: Different letters in the same column indicate significant differences between different experimental sites (P < 0.05).

FEFE R, LA E i E RN
(P=0.05), WEMKIL, L2 RFHEZETBE
(P<0.05); ¥ V1™ & 75, 15 80 554.35 kg-hm 2, H.
ERER KBS F 2 7 5 75 894.45 kg-hm ™,
853 YCRIUT R ik 33 116.55 kgrhm % 2% 07
H AR (70 211.10 kg-hm2), HI K5 RF2%

23 TEHFHELZBMRSDT EH GC-MS &
BT AN T 75 2 1R MO R A2 3 A 442 % Tl i 5

+EI TIC ¥4 THZ #1-2-16 D
8.741

x102
1.0f A
0.9}
0.8
0.7
0.6} 9.599
0.5}
04+
03¢ 9204

0.2 7.390

0.1} ‘ 0.257 14.743

0 il 180813.135
4 5 6 7 8 9101112131415 16

Hif 5] Time/min
SR IYIRE Tl Harvesting stage essential oil

“FJ& Abundance

AT GBS T TIC, B 1), 2435 H 46 4>
U, F11 A X B < 0.15%., JC B fh 2 45 4
g AR A, 58] 27 MEEW, b
Lt 99.65% Fi1 98.96%; 1b 2% 2H Wit S AHXT 75 1 UL 3% 3,
FEEH T EHH(69.49%. 62.90%) . KA FE MM
(10.81%. 10.79%). p—a 1T 5 (3.99%. 4.40%) .
AT I (2.43% ., 2.52%) . FEAAEE(1.38%. 1.28%)
13— (0.85%., 2.54%) % . EZ AR

“10°| LBy TIC $94t T %% #)-3-16 D
10t o |
09}
o 081
€07}
o
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O
<05/
N

jusa

# 0.4+
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\ [

O b Lo ey ".,\LU‘.\,_J.\JU o
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A is the Harvesting stage; B is the full-bloom stage.

B1 TEHEFHERMEETFRE

Fig.1 Total ion chromatogram (TIC) of the essential oil of Ocimum gratissimum
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FUBAE AR S A AL, F oA &) & AP e 2
5, RO T W = R AE I 6.59%, BRAEHA 3—15
T o B TR 1.69%; H1 3 4 PR, By b &
YR T A1 1A, 7P I 9138 o 4 e 3
i AL A WA 144, 7E B 6 0] g A7 3 hn
(22.59%. 27.15%), Hrh 3-8 H . PR S YR8 |
B—A AT S AR THR A B R A WA 10 4,
BrR/NE FTH(7.51%. 8.42%); Hifti2s 4k &4 sy
A

24 AEFEHTETHELZBEILR 465X
HR A0 R[] T 7 2 A T o 25 S
B(ES), FEES T HHERESFDE, fEREM
(62.90% ~ 69.49%) . Wi T4 4E (69.08%) . E[
i (63.36% ) 1 7 R A, 1 RHE LE T (43.20%) il
VLV 5 1 (51.85%) WA . LAk, RAR I
(10.79% ~ 10.81% ) 75 S M AE i b & 8 v, (EL7E
Hofth 7= b AR (CUNATIT A2 4.61 %) o VTP ZHE

mi HP R (17.13 %) AR 9B (7.92 %) 7 5 58 1,
RS EE AR iy A R I B (12.80 % ) 7 B 548 i, B
BERE S 2 I (9.11 %) R4 A Wk (2.78 %)

3 3t i

ABIFFE I X SR N X 3 AN A L B

L TR T BB AR 7 A KA
A HLHR, SRR B, W VIR TR AR L R &
BRI T IR BRI, HAS S R BRI, 15
HEA BRSNS A KA ENE . MK
56 i FRTE PR o 4 R T T R B SR H, (H B dl
B BOR, S8 Bl e i R . &
G A K I B R RAR F, ST
FAR IR T AR i, — 2P U A 2R 1
B T 2 A R A BN R A AR R
7T, MO 5 AL B0 4 A iih S USR8 v

R3 TEZTPERBMUZERSREENSE

Tab.3 Chemical composition and relative content of volatile oil from Ocimum gratissimum

g5 AR A1) /min Nyl WS e o FEX 1% & Relative Content/%
Code Retention time Compound CAS. No. SRS Harvesting stage #%4¢ 1] Full-bloom stage

1 6.057 o-Cymene £ {842 527-84-4 - 0.16
2 6.143 3-Carene 3— 54 13466-78-9 0.85 2.54
3 6.698 Linalool J5 ¥/ 78-70-6 - 0.44
4 6.932 sabinene hydrate /K5 A% 15537-55-0 - 0.17
5 7.390 Terpinen-4-ol 4-ifi /i i 562-74-3 2.43 2.52
6 7.493 a-Terpineol o—FA 98-55-5 0.28 0.29
7 7.568 cis-Chrysanthenol JIT =X 4 i 55722-60-6 0.21 0.23
8 8.660 o-Cubebene(-)-A—EEE il 17699-14-8 - 0.16
9 8.746 Eugenol T 7} 97-53-0 69.49 62.90
10 8.884 a-Copaene a—IH{U 1000360-33-0 1.29 2.06
11 8.964 (-)-Germacrene-D S KARE MM 317819-80-0 1.01 1.49
12 9.204 (-)-p-Caryophyllene f—41 114 87-44-5 3.99 4.40
13 9.250 S-Copaene f—HIHUA 18252-44-3 0.19 0.27
14 9.427 Humulene %/ 6753-98-6 0.43 0.51
15 9.536 y-Muurolene y—f 2%l 30021-74-0 0.43 0.56
16 9.599 Germacrene M 14 28387-44-2 10.81 10.79
17 9.673 Cubebol FE & il 23445-02-5 0.66 0.71
18 9.811 d-Cadinene FHAAMS 483-76-1 1.78 1.99
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i3k 3 Tab. 3 Continued

445 (LRI ] fmin fetrty eSS el T MRt Relative Content/%
CodeRetention time Compound CAS. No. KUY Harvesting stage B4£] Full-bloom stage
19 10.257  Caryophyllene oxide & ft.f1 7745 1139-30-6 1.23 1.12
20 10.314  Aristolene epoxide P48 Hh Y44 M 1000151-48-9 0.24 0.93
21 10.388  Germacratrien-1-ol KARFE I =4H—1-H%  81968-62-9 0.58 0.83
22 10.480  Epicubenol ¥E 78 fiiiksi 19912-67-5 0.27 0.23
23 10.577  Muurolol 4<% JH % 19912-62-0 1.10 1.02
24 10.635  Cadinol FlFARE: 5937-11-1 1.38 1.28
25 10.789  cis-Thujopsene JIizX—% U 470-40-6 - 0.16
26 10.835  Ylangenol ffK £ 41610-69-9 0.60 0.87
27 11.808  Longifolenaldehyde M7 19890-84-7 0.40 0.33
it Total 99.65 98.96
" IR AR B < 0.15%
Note: "—" indicates not detected or relative content < 0.15%.

x4 TEFTHYRWHAMBLBIEL BN EZRS

Tab.4 The main components of the volatile oils from Ocimum gratissimum during harvest stage and full-bloom stage

B3 Stage 32 Phenols/ % M2 Terpenes/ % fi¥35 Alcohols/ % HiAth Others/ %
SR Harvesting stage 69.49 22.25 7.51 0.40
BXAEI] Full-bloom stage 62.90 27.15 8.42 0.49

RS5 AREFHMTETHERBMEERSRENSE

Tab. 5 Major constituents and relative content of Ocimum gratissimum essential oil from different places of origin

e 1oy 7=} Growing region
Code  Compound s3I Quanzhou JIPG7% Ji'an, Jiangxi WYL 4:%€ Jinhua, Zhejiang EPJ¥ India EHE L IF Colombia
1 T & 62.90 ~ 69.49 51.85 69.08 63.36 43.20
2 KREFME 1079 ~10.81 461 8.84 3.90
3 BT 3.99 ~ 4.40 3.48 3.89
4 4 2.43~2.52
5 AR /N 1.78 ~ 1.99 1.06
6 oAU 1.29 ~2.06 1.61 1.39
7 R/NIES 1.28 ~1.38
8 Hfbatrim 1.12~1.23 8.52 1.86

9 A 22 il A 1.02~1.10
10 FARIWEFMTE  1.01~1.49

11 3B 0.85 ~2.54
12 e 2 34 0.60 ~ 0.87
13 B 0.43 ~0.51 1.70

14 W 17.13
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ZF&R 5 Tab. 5 Continued

i o 7741 Growing region
Code  Compound s j Quanzhou JT.P§7% Ji'an, Jiangxi WH/T.4:#E Jinhua, Zhejiang [ India EFELLIF Colombia
15 & e 3.52 6.79 9.11
16 BT ENR 5.85
17 PP 1.14
18 EpiN 7.92
19 @EWH 2.78
20 UM 2.40
21 HEMhEE 12.80
22 ] 1.20
T RAFIN AR i = 1.00% A9 8053
Note: Only components =1.00% are listed.
TR, YRR R M R B BRI

E o BRI s e SR WO A 5 & T AR R A e
Al RE5 Y AR T R ) A S
FREA G, 77 o 7 T, ¥ VLIR30 A5 8™ ey HL
R AR, LRSS 3 UCRILES F it i 2 4T, )
Al 55 SRS 1) B ok B 4 BHA O, T 22 1 TR B 5%
WEFHEGEE R, B, Ty, RS AR S
Bl BT, T/ P 8n] sSeal &= e 54 &
PR3 IR TTONEGE BT & % R ) XK, 55 1 4F
AEAERR, AEISCE] 3 2E, PP IA 80 554.35 kg-hm 2,
2AERTISCHED 4 2, BUTH ™ AT 97 500 kghm 2, it
A, G B AR AR U, 45 ] A2 B 39 000 ~
45 000 FRAFPRLZE E, I FLE T IO, 6434k,
IRy Ve~
K GC-MS B4 AR X T 7 2 #0145 % 1 i
Oy PEAT AT, W0 M 27 SRSy, A
TH . KRG AT ARSI, 454
BESE . T HE R T &% W) EE s, H
FE RSO & 1 8 TR, B SRS S R T T
A R B RIS &b T & & ik
69.49 %, = T [E 25 ) (2020 iR O)FL E /Y
65.0 %ol AN[R]F= M i A 25 S B, SR
THEPZ YT HFW S KA & &8, ML
T RS L AR BERE b ) 3 S DA B | A
I JHh P RN 2 80 A5 B A3k 2, Ul B b R VR 5 4R
BB KA R A Y Xk
TR DA AR S 4 T R AR R T

T R MO 0¥ R IMAS R T A B
HH I v A 0, HAth il 43 22 S AR, BRI, SRl
FI ] 174 1040 AR ), 7 SR AR ] 7 7 ok e A
70 ~ 80 d B FF AL I SR S I Ml | 25 -5 B 20
cm A AT, ATA AR e sh AR R, AR AE T3
PRI 2 i B 5 25 2 /NI RS, BB T
F B RN 6.53 ~ 6.87 mL-kg!, PR T
AP B P R e AR 15 %P0, T4 i) e
R R IMZ 450 kg

TR PR T T A A
S, BAPUEL. PUE. LR PURE . A AT
B SR 102N, BB A% 175 5 98 AH 6 B 2T 24 40 it i) O
TP RARF M X4 Sl . REEAR LG, B
AR FU B . AR IR A ZE R, JE—Fh E B
b A, EEAT AW N A
ETEA A EMRE R PUIE Y 2 —,
PR TG PR | AR VI BRI N AT
B2 W T 45 2 R A i R 3 7 Hp e
AT XA T B, AR, THK, BA4H
i MRy BUR L PR IR AT AR
TR, 3—E s B F AL R AR, WRUER
I, HA R PR AP ESEE R, Beak, #
i deis 308 o0 175 5 200 PR MAC 4 % o 5 A A R 24
SERLHIBON AR DY S a1

ZE LT, SR IS VTR G0 A5 R AR R Bk
PR i B = i R B, B T B E E
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FlodE X, # R H A # % A (39 000 ~ 45
000 #-hm™) 55 35 BT T00 25 it LA 4t v = o #E K
MARBCE TS 70 d ~ 80 d BT AE 41 k4T,
PEAT R R AR 2 5 T A & 3 m, /54 Ch E
2B )BRIE; GC-MS M HT R BH, #E & DL T &k
&, M HZF AW TE RSy, FLA AR 3 A7 sy
Wil o ASHIFGE R T A 20 ) i Rk B 5 4 A )
)R PR AL T H G 5 S BRI
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Analysis of volatile oil yield and composition of introduced

Ocimum gratissimum in Quanzhou Region

Chen Pinpin"*, Zhuang Weidong', Ma Xiaojuan', Liu Liang',
Cai Jinling', Chen Rizhong®, Jiang Yaling'
(1. Quanzhou Institute of Agricultural Sciences, Quanzhou, Fujian 362212, China; 2. Fujian Quanzhou Dongrunyuan Agricultural

Technology Development Company Limited, Quanzhou, Fujian 362018, China)

Abstract: To investigate the potential for large-scale cultivation of Ocimum gratissimum L. in Quanzhou, O. gratissimum L. was
introduced for trial planting to comprehensively evaluate its ecological adaptability. The agronomic traits, yield, and essential oil
yield and composition were systematically compared. The results indicated that O. gratissimum L. at the Luojiang experiment site
had the best performance in plant height, plant spread, individual plant weight, and yield, showing strong environmental
adaptability and growth stability. The essential oil yield was closely related to the phenological period, with the highest yield
(6.53 ~ 6.87 mL-kg™) and eugenol content (69.49%) being observed during the harvest period (early flowering stage), meeting the
standards of the Pharmacopoeia of the People's Republic of China. GC-MS analysis identified 27 compounds, with eugenol,
germacrene D, and f-caryophyllene as the main components. Phenolic compounds exhibited the highest relative abundance, while
terpenes and alcohols were the most diverse categories. Overall, Luojiang in Quanzhou is identified as a suitable cultivation area.
This trial planting with reasonable planting density (39 000 ~ 45 000 plants per hm?) in Luojiang, Quanchou, combined with
timely harvesting, provides a practical basis for achieving high yield and high-quality essential oil production.

Keywords: Ocimum gratissimum; eugenol; volatile oil; components; yield
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