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Study on Steam Distillation Combined With Microwave Extraction and Anti-microbial
Activities of Essential Oils From the Leaves of Elsholtzia rugulosa

LI Li, LI Xiaojiao, XIONG Yanhua, YANG Xiaofang
(Department of Resource and Environment,Baoshan College,Baoshan, Yunnan 678000)

Abstract: Taking the leaves of Elsholtzia rugulosa as test materials,and distilled water as extractant, the technology of
extraction of the essential oils from the leaves of Elsholtzia rugulosa was studied to provide a reference for further study
and utilization, the effect of solid-1liquid ratio, NaCl concentration,extracting time and microwave power on the extracttion
of the essential oils from the leaves of Elsholtzia rugulosai was investigated using the methods of single factor test and
orthogonal design test of L, (3*). Meanwhile, the bacteriostatic test of resulting extract was further emulated to
Escherichia coli ,Bacillus subtilis and Staphylococcus aureus by filter paper method and two times dilution method. The
results showed that highest extraction rate (2. 01%) of the essential oils in the leaves of Elsholtzia rugulosa could be
obtained under conditions of 1 : 20 g/mL,the NaCl was 1% (wt%),microwave power was 350 W,and extracting time
was 30 seconds. In addition,the essential oil had certain antibacterial activity to the tested microbial.
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140

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ & 201522):140~143

s PESREEINT -

SRS ) IR XA 5 2R FE. B RE%H
RN T B T2 S N R B E PR
RE RN R A R ES . 1-F AR
A-MCPYR UM I 2 R854 R ZmZ R E YR
TE R i 20645 5 4% T 52 B, AT 410 1 2475 2 BRAE F 9
RAENT, 1-MCP #E R4 A REE SRR P EA KB/
WRFTFINL A (EL B 2= SR SE 1 0 T JBUE L S L X A1
J5 1-MCP ma i (1) RILIE ARG, F R AR E 1-MCP
Ab BT B 2R SR S A R A R A R, X K
ZEAR AN, D R AR e R DR X 2 RS N AR B
B,
1 #Rl5H*®
L1 K5eshk

BERAT R BB 2T 2014 4F 8 AR HRME, Phik
SR TOR BUE AR RN A R U SR S
HFiLL .
L2 Rk

WRLFENL A 5 A, ERBE X TGO RETF
AR, B 0.5.1.0.1.5.2.0 uL/L ¥ B
1-MCP4b B8, B 0 wL/L Yyt 18, i & 20 h J§ F % &
QOCOYTI#E 7 do BRI 1 K, BB FEALHCR 5L
30 A, M £ T bR, R 3 K.
1.3 THWE

PR B8R B F 00 52 SR P B B vED s 2 S BRI SOM
B (H A GC-2010), i %E J7 #:5 IR F 2R 464 41
P s B0 SR GY-1 BURE B AE s v M R & B R
FAF- R B AN RE 5 PV 8 R 2 R FH R Bl g o
B, LIERBFRMES T AR CHERA 2,66 —&
el R R (Vo) =R/ sz B4o< 100,
L4 BAESr

BE R Excel #1 DPS #4347 047
2 HRESW
2.1 KRR 1-MCP b BEX i B 2R 5 5 R R
2.1.1 ARFEIWE 1-MCP AbFEXT R SCEEREm N
P 1R 50, I T s [ ) S, SR S8 B R 8 I g, %o
HEF P 5 B i A AR T, 7 d S X R R S B
AN R 4.2 kg/em®, 1.5 pL/L A4b BB BE E R, N
4.7 kg/cm® ; 5XFHRAH EL , AS R AL B 22 (R0 55T ok s 3
Ak 37.3%,36.2%,32.6%,27.5% H1 30.3%., F B
1-MCPX} RE SR B T Bt A & BRARAVE A, % 0~1.5 pL/L
T RPN, Pl VR P 3 R R B T PR R i B, Hop
1.5 pL/L 3R EAT .
2.1.2 RIRIHEE 1-MCP ZbBEXT 0] E BR 2 & Y &2 H
A E BRI 2 R L OB XK EER R, A 2
A LLE Y, B E R AT [B] 9 IE < AT B R & B2 T R
¥ ZEIRG 7 d WifA], 253 1-MCP AbF (i) 52 52 7 3 52 1R
FRER TR, & AR A E R A & T R X R

~ 15 ---o-- 0.0 uL/L
£ 170 —a— 0.5 ul/L

2 65 —e— 1.0 ul/L

= 0.

S —s— 1.5ul/L
H'i(g 6.0 —x— 2.0 uL/L
Bz ss

250

Sl e

E 45 Nk

40 .

1 2 3 4 5 6 7
I3 K%K Storage days/d

1 A 1-MCP iR B34 8 B B %

Fig.1 The effect of different 1-MCP

concentration on firmness
LGN, TE0~2.0 pL/L WREETE I, & AL 3R SE T
TR T MR 908 18.0%,12.3%,12.1%,11. 1%,
11.4%, 1.5 pL/L A3 0] 8 BR T M i B fe /N, 1B 5
2.0 uL/L AbBE2E FOR 2%,

1.05 -=so+=+ 0.0 uL/L

—a— 0.5ul/L
e —e— 1.0 ul/L
1z 095 —s— 1.5 uL/L
s —%— 2.0 uL/L
15 : !
g s 1 TTolN
EL 085
FTe “on.
to
0.75 :

l‘ 2‘ 3 l 4 I 5 ‘ 6 ‘7
W5 K4 Storage days/d
2 AERE 1-MCP XMW i#ER S BN
Fig. 2 The effect of different 1-MCP concentration on TA content
2.1.3 R[F¥EE 1-MCP 43 Al T 4 & B
W FESRSE ARG R PR S B WD, T TV R
R BEEIN, RSL KR Bk BT, FTYA TR Y & B
PRI N = phy T TG A e DA W 8, T P 2 A, 2 Y AR
gy fHR TR R R . I 3 /LI, A A FRAE
7 d R A R AT T Y S B R AE ETHE S Xt
AT E Y & s T AL HERA R,
135

13.0 g
125

1%

MUES

RE

RE 120 -eoe- 0.0 pL/L
S NsErT— e 0.5 uL/L
%8 110 —— 1.0 uL/L
f_\—") ' —=— 1.5ul/L
= 105 —x— 2.0 uL/L

10.0
1 2 3 4 5 6 7

I K%Y Storage days/d
B3 AE -MCPREXAAEERYKENRM

Fig. 3 The effect of different 1-MCP concentration on SSC content
2.1.4 R[AWE 1-MCP AR 44 R C & BRI
AR C AR AT E TR B, 2 R e
ErPHi R E RIS bR, K 4 AT, ZE R
PR IR R AL P X IR, 7ERT 4 d 44 R C & Bl
TR 4 RIG4ER CRLILE e HA/NRET R
P, B 1I-MCP BRI AR C S REILIRE

141

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

s PESREEIT -

F @ & 201522):140~143

SEWs g, 01 1-MCP TR % C T [HERR
B, 7E0~2.0 uL/LYREERIA L 5 L/ L K91-MCPb

HALRCERES 7T REM.
214 “=-0+ 0.0 uL/L
% 1.3 —a— 0.5 ul/L
1 2 H —o— 1.0 uL/L
IS 1) —=— 15 uL/L
&5 0o —x— 2.0 uL/L
mE 08
&5 07
2 06 =
205 S S R
£ 04 S U
= 1 2 3 4 5 6 7

I3 K%K Storage days/d

4 AE 1-MCPRE%ER CEEBHFM
Fig. 4 The effect of different 1-MCP concentration on

vitamin C content

2.1.5 RFEHEE 1-MCP AbBEXT R85 2R A 50

S R B VEH SR SIS B B 5 i, B 5 7
0, B TR ] R RS e SRR R A, 25 1-MCP
A PR ZEIR ST R T XTI, 7E5E 7 KA, X FR A
RAREIE 22.3% R REALAE 1.5 wL/L 9 1-MCP
AbFR, K 12.1%, 0.5.1.0.,2.0 pL/L AbBRR Sz R AR5
I 14.4%.13.1%,20. 0%, REIRTESE 4 RIFEHH B,
X5 24 B IR R BRI &, 2065 R R GEE B
RREBERER, B L5 pL/L A, 755 7 3 /Y
1-MCPALFEH1,2. 0 L/ L b B B R AR

[ov]
[oY

553
(=1
T

W
T

--o--0.0uL/L
—a—0.5ul/L
—o—1.0 uL/L
—=— | 5ul/L
| —X—2.0pul/L

1 2 3 4 ; g 7
I8¢ KA Storage days/d
5 A[E 1-MCP 2R ERM
Fig. 5 The effect of different 1-MCP
concentration on rotten percentage
2.2 AFWE 1-MCP AbFEXS SR IE MRl 2 A1 05 2
FRAHIR W]

WP R e BB A AR AR A, I 0 g 0 1 B 2
RELAMIPRR . AR 6 T, IR 32 3R i 2 Ak 2 B
SelEIE T H . BEE IR ] B E 4, XoF B 0. 5,
1.0 pl/L 1-MCP AbBERFI S RTESE 1.2 RAEMFAR 56
2 RIFIAWFIE AR B I 725 5 K PR e, B /S T
M, A2 1.5.2.0 pL/L 4bFHAYSRSE, FERT 3 d PR R
AN T RS MG EIH TS 6 RBCA I ILE(E , IF
W AR ARG T (05 6.7 K B FHIEEE RIEBE %, 1k
BTN 7 d B ] P, A [ R BE 1-MICP Ak 2L i F i 3
HRIGMET XA, 1-MCP 1] LR VR 035 B, HE 3R W I 125

142

REHR
Rotten fruit percengtage/%

s

w
T

=}
¥
%

DA ) B, DT A8 SR R FE R R AR . SR Y
1-MCP S B0z 53 R fEAE 2= 5, 1-MCP 7 0~2. 0 p.L/ L
T 1B P, PP 58 2R 2 G B 1 8 R ek /DN, 3 L S g
W =3 0 HH AR [

~ 24 --e- 0.0 pL/L

= 0 s —a— 0.5 puL/L

R S —— 1.0 uL/L
B b e —=— 1.5uL/L
§§ o —x— 20 uL/L
= ©

=

&

10

1 2 3 4 5 6 7
I K% Storage days/d
B 6 AE 1-MCP iR B FEIR & R f R0
Fig. 6 The effect of different 1-MCP

concentration on respiration

W AR f0 3% 208 AR B, 0. 1 L/ L [ Z 4 &R
SR RBGEET L WY, IR AR A N TE
WE. WE 7 TLEN, MR E ARt & TTis 2
1-MCP Ab3EiE 2 %f R 2 AR R 4. et 2 d J5,
AR R F A, HA,0.0.5.1.0 pL/L fy 1-MCP
SEPRTESE 4 K B &4 B T80 94, 439 A 0..70.,0. 67,
0.63 L+ kg™ « h™",Tfj 1.5 pL/L F1 2.0 puL/L Zb B
WE(E N BLTESS 5 K, 0908 0.52,0.49 uL « kg™' < h',
1-MCP Ab3 AT DARSAR 2 M B e, 1. 5 /L A1 2.0 /L
AbFRA IR Z AR W IRAE SR 5 K, U B v Wk FE A Ak
HIER T ZMmE 3. 20t 1-MCP Ab3 4 F R A0 38
IR 2 IR S R e P U T 0 D A g U
A (R A B B0, 2 M v 06 ) 00 i P O e 06 L IO G, 30
BH TC 1 Ak 3R I R P I R B2 2475 5 W), I K 2 i g
A — R A [, PRI Okt e R g e e B S 5 1-MICP 3% i i A
] A A T B — AR .

0.8
it
T 06 S

ﬂﬂ&ﬂ;ﬂ 0s —— 1.0 uL/L

g&é 0'4 —=— 1.5ul/L

E3 —x— 2.0 uL/L

g5 03
=02
=
D 0.1

0

1 2 3 4 5 6 7

i K% Storage days/d
7 AE 1-MCP REN ZHRHERR M
Fig. 7 The effect of different 1-MCP

concentration on ethylene
3 itig
AR G S BT AR B, BB A
& INERIF R , R I R A LA B SRR, TR
WP SR 7 R ST st 2 0 B o AUk, 1-MCP b 3R]
LASI ) 2056 F0 o WAV 8 R IR R M, B e S5

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

F @ & 201522):140~143

s PESREEINT -

EVENEZE R BN, FER ] 1-MCP Ab30F ik 3
AR T XF R, B 06 {5 L X BRAK. REMFR R,
1-MCP3A R84 %5 R 25 5 ST R v et B A s TR, 3%
REWBE S ERHGERMMLEE R, 1-MCP 7] & &M
il “BiE "2 0 SRR, LA 15w/ L1 2.0 pul/L Ab 38
B, X557 ‘Tegan Blue’ ZE19 F1 ¢ Royal Zee’ 2507 |
K RYIE .

1-MCP GBS FEZIF Z MK TR R B S =
B, PR RS S T R, IR AT,
1-MCP X§Z= R LA AIHER U K EER CH R
FSESE FREMIVERT, Horh 1.5 pL/L 1 2.0 pL/L ZbFERE
KRR . A, 1.5 pL/L ¥ B 1-MCP 4t 338 7] B
BB KA, 1-MCP X ¢ Hanita’ 25 | ¢ Laetitia’
2018 1 ¢ Blackamber "™ 2 () W] 3 12 BR & & B 1 5 13K
U4 R —B0 i 7E ¢ Hanita” 25" |, 1-MCP i 0] 5 %8 BR &
BHITCHH B, X RES MfPERA X, 1-MCP X rl¥%
PR IS e P SR 5. L= 2 1-MCP
Ab PR, SR SE AT E T R & B AR T X B {E 1-MCP 4k
FEXT “Hanita’Z2=F0 ‘ Elena’ 22 () /] ¥4 B 91 & &3+ T
S, 1-MCP AbFE X 55208 B 1 F B 0176 . B
RAEF I T 25 52 FUNE B R g A0 2F 4 R BT 1, R
SR R 3 A0 R TR D L BT

S 1-MCP 18 FISCR /9 R B AR L0, infp 26, 5
P SRSCE MRS . BRBLE AR 1-MCP RS2
WA R R R A R A E S . Wik, LR
N 1-MCP 33 2 7 2% R 2 ZF0 R R i,

S 3k
(1] KRB, R4, BER . b EZEp R Y], o E B A4 %
W ,2004,23(4) :1-4,
[2] FRmE, B, 4R, 5. s ERM & « 226 0M. LR P ERRL
M#t,1998.
[3] EHF, B0, ZHW, 5. FACTS A BN 22 RS R | KB R
SRR BT, &R, 2011,36(1)  40-44.

(4] FERF,Br/INE, ZEMHE, 45, 1-FF REBR P I 5t 22 SR S0 i B 02 2R 0 -l
R AR R LT, Rk, 2012,33(4) - 301-307.

(51 B3, TSLHTEaER, 4. TR B A 1-F L3R P 6 X U )1 75 fie 2=
WA R LT, & Tk Rk, 2014(2) :312-316.

(6] Ktk X, KT, %, 1-MCP. ¥ IR 4 356 i 29 W O 3s i © 22 BF
ZER VA TR ) S R AR AR B R A LT, SRARE 2442, 2012, 29(3) :404-408.
(7] REZ, EER,EHL. 1-MCP 4B X2 550 R J5 A B8 5 R
R[], [k T /2, 2015,36(1) :97-100.

(8] EIZRAE,FFigH, STREIF. ¥R A T 1-MCP 4 B xf B #1235 7
e J5 A B e ik R R A LT ). Jb el 25, 2013(13) - 156-158.

(9] BBE, % =ik, MRE Y, %, 1-MCP b3 A1 R B X B A2 A
WA LT AL MU A, 2013,41(3) : 128-133.

[10] ZRIE , L HIE,. BT ZR. 1-MCP Xt L& M 2= AR a0 (1],
[ R4 ,2007(4) 1 15-17.

[11] ZEE,HH, N, 5. 2O RIRIG i S A R AL RHELT .
FM AR ,2012,40(8) :55-57.

[12] MBeEs, EA04E , MG, 1-FF BL 30 P9 MR 2 28 2R 5 3 2 1) B FA W9 ik
FELT]. -8 5 T, 2012,12(2) :46-50.

[13] BB, RH, N EM. REREABAEAZRE RIM]L LR+
BTt AL, 2007

(147 SREE, XTS5 BEWNWH. AN R v B 4% b T %o 25 - T 5400 SR 52 ot o A 5 i
0. deJ5 [ ¥:,2013(18) :118-121.

[15] RAE(Z, 5008, J7 Kok, 5. ZEF IR AR SR R AT 0] P E
'Y 5E5,2011,17(9) :51-55.

[16] KHAN A S,SINGH Z. 1-MCP regulate ethylene biosynthesis and fruit
softening during ripening of ‘Tegan Blue’ plum[]]. Postharvest Biology and
Technologe ,2007,43 :298-306.

[17] LID,LURIE S,ZHOU H W. Effect of 1-Methylcy-clorpropene on ripe-
ning of ‘Canino’ apricots and ‘Royal Zee’ plums[]]. Postharvest Biology and
Technologe ,2002(24) :135-145.

[18] ARGENTA L C,KRAMMES J G,MEGGUER C A, et al. Ripening
and quality of*Laetitia’ plums following harvest and cold storage as affected by
inhibition of ethylene action[J]. Brazilian Agricultural Research, 2003, 38
(10):1139-1148.

[19] CANDAN A P, GRAELL J, CRISOSTO C, et al. Improvement of
storability and shelf-life of ¢Blackamber’ plums treated with 1-Methylcyclo-
propene[ J . Food Science and Technology International, 2006 (12);436-
443,

Effect of 1-MCP on Ripening and Quality of Postharvested
‘Tuogu’ Plum at Room Temperature

NIU Xinyu,LIU Lin,ZHANG Liangying
(Agricultural and Animal Husbandry, Tibet University, Linzhi, Tibet 860000)

Abstract; ‘Tuogu’ plum was used as test material ,and storaged at the room temperature,the effect of different concentration
of 1-MCP on quality and postharvest physiological of ‘Tuogu’ plum was studied. The results showed that 1-MCP could
reduce the respiration rate and the respiration peak,and inhibit the releasing of ethylene of the fruits. Moreover,1-MCP could
delay the decline values of titratable acid,firmness and vitamin C,reduce the rotten percentage of fruits to prolong shelf life,
but the effect on the soluble solids was not obvious. The effect of different concentration of 1-MCP was varied,at the range of
0—2.0 pL/L,the effect of inhibiting respiration and ethylene release in the fruits treated with 1.5 pl/L and 2.0 pL/L
1-MCP was more obvious than the control. But the rotten fruit percentage was higher than treated with 2.0 pL/L 1-MCP.
Taking together,the effect of 1.5 uL/L 1-MCP treatment was the best among all treatments.

Keywords : 1-MCP; ¢ Tuogu ” plum; postharvest ; physiological change
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