}’bﬁ% Guihaia Sept. 2022, 42(9); 1507-1513 http://www.guihaia—journal.com

DOI:; 10.11931/ guihaia.gxzw202011046
ZEVE, BRIE, MEEEE, 5. 25 SRR EAR R A ORI sy SOS HEREGT [J]. TPEAES, 2022, 42(9) : 1507-1513.

LI Y, CHEN B, SHI JL, et al. Components and activities of essential oils from peel of three endemic Citrus L. in Yunnan [J].
Guihaia, 2022, 42(9) . 1507-1513.

ZE =M EHEERESER T REET R
Ok, K OVC, AR, BeR, JHEN, 2 g

(1. BHERKRS: R2ABE, B 650101; 2. mpA 2 H.0, BB 650101; 3. B ERLK2E B RO,
] 6505005 4. = a4 022 6E, BB 650501 ; 5. BRUIERIRY: #&P#UI5E 0, BY 650500 )

W OE. ONER o E RO R VTSR YN S FE R O Tk B v 18 7 75 A S B RS T 43 B b R
TPE . ISR K 28 7R AR TR B UV SRR 40 2 B8 T Al JC VT 4 B2 OR35S B (R il B3 GC-
MS FF R M e it 3 o BT, 3Bk MITT 32 1 Jie S Bz A T 400 i o 9 14 i A 9, 285 R 6 B L 185 75 A SR O
TR R TOVLS% R VKBRS 5 R RG TR 22 P XURR 49 52 8 b At SR 5 s T S A1 5 A P BB 40 2 FE 08 A T
VLS PR FE2 5 Fr A SR B RG T 0 I 2 e 1 24 Fb 11 Bl 13 PPl oy, H RN (il s 2 = IR v i 2t
ARG o VOB 2 T e Al R TC VL SR Bz DOBRAE (4 SR KRS il v B8 5 A7 B-TR 0 (3, 7- 1 k-1, 6 o -3
Frig s - T | DA K T ARk I 0 £ TR — Y R D R — S SR AT 2 P 1, G v 7 U N 2 6 e Atk
TR O AR 72.097%  FE L ARG I D B A TR AT . RS T e 1 R A MKN-45 A EL
BRI ANME MCF-7 FI45 B AR 400 HCT-116 37 — & WPt Mg E M IF 2R ERBC R, AR LT H
P IR £ M ARG AR () T R RN AR R 2R AR AR

KR MR, R, R, SO EIE- T, W, vEme s

FESES: Q946 XERARIRED . A XEHE: 1000-3142(2022)09-1507-07

Components and activities of essential oils from
peel of three endemic Cifrus L. in Yunnan

LI Yu’, CHEN Bo®, SHI Jianlian*, MA Hailing', XI Yangyanbin®’, LIU Jia'"

(1. Kunming Medical University Haiyuan College, Kunming 650101, China; 2. Yunnan Drug Evaluation Center , Kunming 650101, China;
3. Science and Technology Achievement Incubation Center, Kunming Medical University, Kunming 650500, China; 4. Yunnan Xinxing
Occupations College, Kunming 650501, China; 5. Insititute of Neuroscience, Kunming Medical University, Kunming 650500, China )

Abstract; In order to investigate and analyze constituents of essential oils from peels and anti-tumor activities of Citrus

maxima cv. Mansailong from Xishuangbanna, C. sinensis Osbeck from Yuanjiang, and C. aurantiifolia from Dehong in

Wi B HA: 2021-04-27

BEEWA: MR ARFERESE (81560238) ; A FHLT I H (2018FE001-193) 5 25 1 4 K 9K 24490 245 I 53 S0 56 2 TF CAT 9 ik

(70120030508 ) [ Supported by National Natural Science Foundation of China ( 81560238) ; Project of Yunnan Science and Technology

Department (2018FE001-193) ; Open Research Foundation of Yunnan Provincial Key Laboratory of Pharmacology for Natural Products

(70120030508) ],

FE—1EH . 22U (1983-) i+, LN, 2N FZG AR BN W25 P 9T, (E-mail ) 87821038@ qq.com,
TEEEE . X, BT, B, BRG] AAFST, (E-mail) 1020674159@ qq.com,



1508 OO0 M W

Yunnan. Essential oils of peels of C. maxima cv. Mansailong from Xishuangbanna, C. sinensis Osbeck from Yuanjiang,
and C. aurantiifolia from Dehong were extracted by steam distillation, qualitative and quantitative component analysis
were carried out by GC-MS, and the inhibition of tumor proliferation by pericarp essential oil was studied by MTT
method. The results were as follows: the extraction rate of essential oil from C. aurantiifolia was the highest, followed by
that from C. sinensis Osbeck, and the lowest from C. maxima cv. Mansailong. And 24, 11 and 13 components were
identified from essential oils of peels of C. maxima cv. Mansailong from Xishuangbanna, C. sinensis Osbeck from
Yuanjiang, and C. aurantiifolia from Dehong, respectively. Myrcene and terpinene were the common components of the
three essential oils. Both C. maxima cv. Mansailong and C. sinensis Osbeck essential oil contained active monomers
compounds in B-pinene and 3, 7-dimethyl-1, 6-octadiene-3-alcohol, limonene, a-terpineol, and important spice
ingredients, dimethyl benzyl acetate and methyl dihydrojasmonate, C. maxima cv. Mansailong essential oil contained
limonene up to 72.097%, citral was the active ingredient in C. aurantiifolia from Dehong essential oil. Three essential
oils showed certain anti-tumor activities against MKN-45 cell line of gastric cancer, MCF-7 cell line of human breast

cancer and HCT-116 cell line of colorectal cancer in a dose-dependent manner. The results provide scientific reference

42 %

for the development and utilization of the three endemic Cirtus L. in Yunnnan.

Key words: Citrus L., peel, essential oil, GC-MS, activities, MTT
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Fig. 1 Total ion flow chromatogram of Citrus maxima cv. Mansailong peel essential oil samples
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Table 1 Component analysis of essential oil samples Table 2 Component analysis of essential oil
from Citrus maxima cv. Mansailong peel samples from Citrus sinensis Osbeck peel
PR B I i AHRT 5 i PN AHXS 5
Ea=3 Retention &4 R Relative JE2=3 PR 1] s/ P Relative
N . Retention time
o. time Compound name content No. (min) Compound name content
(' min) (%) e (%)
1 10.260 2-WJE-5-(1-H1 B 2 38) 2- B 2 0.228 1 9.897 2-MEE5-(1-H & 2 3E) 2-3F 0.129
2-Methyl-5-( 1-methylethyl) - 4
2-cyclohexene 2-Methyl-5 -( 1-methylethyl) -
2 13.633 H #E 4 Myrcene 1.004 ) 10,248 2_?:0;}1%;16 0,558
? 12749 BKIG B-Pinene 0:233 3 12.520 E_JZEEP ; 11%1“6141 W) 2 0.162
4 13.633  4-WEHIAE-1-(1-F 32 0E) -2- 0.083 ' ok (-HE )2 o
Y 4-Methylene-1-( 1-methylethyl ) -
;—Md]hyi(;ne-l—( 1-methylethyl) - 2-cyclohexane
-cycloethane
. -3 S1-(1-H 3 -0 .
5 14.488 R Octanal 0.735 4 12.741 48%;3% I-(1-F 32 3) 36 0.633
6 16.072 B Limonene 72.097 4—M§tilyl}?nlf;—l—( 1]— )
thylet -cye :
7 17.994 i i 4 Terpinene 0.095 et eyl reyelohexane
X 20,892 3.7 ] 6o -3 6,146 5 13.633 HH: 4% Myrcene 0.799
3, 7-Dimethyl-1, 6-octadiene- 6 15.739 FBL-2-(1-H 3k 20k 2% 1.131
3-alcohol 1-Methyl-2-( 1-methylethyl)
9 21.238 3,4- B3RO k- 1ML RS 0.132 benzene
3,4»?ir?ethyll;i3-Eyglohexane-1- 7 16.069 (S)-1-3k-4-(1-F AL 2 46) - 95.223
pyrrole formaldehyde e b
10 24.590 Z R Phenyl acetate 1.356 (S)l-ﬁ-methyl-ét-( 1-methylethyl) -
11 26.153  1-(R)-ETEE LM 1.046 crenenne
1-( R) -phenylmethyl acetate 8 17.982 il i1} Terpinene 0.996
12 26.408 a-FAIHEE a-Terpineol 0.498 9 20.884 ¥ Limonene 0.203
13 26.695 3-FSk-6-(1)-HF I H L H-3-3F  0.083 10 22.782 (E) -~ 7 I 0.085
Ok ( E) -sandalwood alcohol
3']\/{61”‘”'2'( : )l"}'l‘e‘hyl'e‘hyl 1 23.032 3,7-THI-1,6 M3 0.082
acelylene-J-cyclonexane 3, 7-Dimethyl-1,6-octadiene-
14 27.192 2 Capraldehyde 0.131 3-alcohol
15 32.524 LR W FE NI 5 g 0.586
Dimethyl benzyl acetate
e 33.350  4-BUTHIRC MO MR 2.364 BR§ AT 13 Fh, b b S W R 2 & R e R HE
4-tert-Butyl cyclohexyl acetate . e e
17 33433 T-RHIE-13,5- 23R 0.118 Tt > > (36 ) ek > o
Toppl 13, Sainc- AT 4 9L KRR M TG V5 v
-cyclooctane . . | . N . N R
18 33.637 1, 1-— 2RI 0.132 PRS00 Fr ORGS0 e e &2 4%, I H O H R &
1, 1-Dimethyl-2-allylbenz N “
ety e 1) 22 B o3 B A T B 245 1 1 R0 Ak 22 Tl A
P D TRCIRIRE R 00 b e 5 6T WA RS W A
1-Methyl-4-( 1-methyl vinyl) - NI . A e
1 Myl 4-(Lmethl vin) SRR, K MO AR 0 B AR (8
20 34117 SHIEPUSALZE 3.569 IS 2017) A T &R TR 75K, E bR -
5-Methyl tetrahyd hthalene N e e - . e
20 37206 4 SPGY ‘:agjzm(n;: ;E;MZ 0.192 T EAREE B-IR M A LA (T ZFR45,2019) 1 B-IR
. 59, 0-= <-2-( 232 - N — N N
TEk ) A 1 9755 76 VU AR 40 = B8 o Al FN JC VT 4% B2 VOB 18 2 B
4,5, 6-Trimethyl-2-( 2- 2- . e . . ]
cycl()—eth;r:eb;leene) —I?i);}(l)%fr?e— {H.:] EP{E’TE%%'J)@ 0255%%‘[] 0.558% o J&EF‘;E , H ﬁ
e BT T T L B B 2 A
22 40.725  2,6-=(1,1-"HIHZHE) - 4-H 3. 1.504 o ol o
S I R T R 21 T HE IR A5 4% 53 5 647 it A BILG 0 Tl (A7 B
2,6-Bis (1, 1-dimethylethyl) -4- NF D 2% b
m’ethvll—scegrbz;matt:m;}tle};lslt » % ) 2012 5 {ﬂé{ﬁl , 2012) o ﬁ%%ﬁﬁﬂ*&ﬁ , Tﬁlll: FII:IEI
24 46366 AEHITRL TS 6.392 I B R RARPUAA AT B ), A 5L T T

Methyl dihydrojasmonate

KA RYUA LY FORAE A, HESh, PERURN =



1512

L

®3I BERETREBHERAS SN

Table 3 Component analysis of essential oil

samples from Citrus aurantiifolia peel
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Fig. 4 Dose-effect relationship of Citrus maxima cv.

Mansailong peel essential oil on tumor cell inhibition
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