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Abstract: Essential oils from the fresh rhizomes and the naturally aged rhizomes of Iris pallida Lam. were analyed by GC-MS,
respctively, and the relative contents of constituents were determined by area normalization method. The antimicrobial activity of
the essential oil was evaluated against 3 fungi and 12 bacteria including 7 clinical isolated strains. The results show that: twenty-
six volatile components were identified and determined in the oil of the fresh rhizomes, accounting for 92.09 % of the total area of
the peak, and the main compounds of the oil were tetradecanoic acid (31.77 % ), hexanoic acid(15.33 % ), 3-methyl-butanoic
acid(12.20 % ), pentanoic acid (9.29 % ), heptanoic acid (7.91 % ), 3-methyl pentanoic acid (7.25 % ), octanoic acid

’ ’

(2.44 % ) ,2',4'-dihydroxy-3'-methylacetophenone(1.04 % ). Forty-five volatile components were identified and determined in
the oil of the naturally aged rhizomes, accounting for 85.63 % of the total area of the peak, and the main compounds of the oil
were tetradecanoic acid(28.02 % ), tetradecanoic acid, ethyl ester(10.42 % ), 9,12-octadecadienoic acid (7.67 % ), dode-
canoic acid(6.41 % ), hexanoic acid(5.14 % ) , hexadecanoic acid(4.44 % ), dodecanoic acid ethyl ester(4.09 % ), linoleic
acid ethyl ester(3.87 % ), hexadecanoic acid ethyl ester(3.13 % ), ethyl oleate(2.85 % ), a-ionone, 6-methyl-(1.39 % ),
and decanoic acid(1.31 % ) ; the oil of the fresh rhizomes presented a broad antimicrobial spectrum, and the minimal inhibitory

concentration (MIC) value was 0.25 g/L and the minimal bactericidal concentration (MBC) value was 0.35 g/L; the oil of the
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naturally aged rhizomes presented a broad antimicrobial spectrum, and had better antimicrobial activity against gram-positive bac-
teria, MIC value was 0.05 g/L. and MBC value was 0.08 g/L.
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1.1.2 BXEM  FRERE : KB & ( Escherichia coli) . 1 FE U 11 R H (Salmonella typhi) . il 48 1
FF & ( Proteus vulgaris) . K 5 28 fFF & ( Bacillus subtilis) | 43 5 10,%5 %5 B3R & ( Staphylococcus aureus) | ¥
Wb i ( Hansenula anomala) | R 22 W+ ( Candida sp. ) . MU [ £ ( Saccharomy cescerevisiae) o i R 3
975 AR B A W 29 3R 1A (S, saprophyticus) | 257 BR & ( Enterococcus faecalis) | Jii 2 78 35 1A [K & ( Klebsiellap
neumoniae) | s 5 W ¥ % R #T B8 ( Citrobacter freundill) . FHVH a1 B ( Enterobacter cloacae) . K54 KB
(E. coli) | #F 5B YERT T ( Proteus mirabilis) o LA BRI H1 22 B K257 20 i Bk 27 27 Bt 5K DU Rl 2042 S At
1.1.3 3% % Thermo Finngon Trace GC + Trace MS™™ A A fa 1 — o 1 BE B AY, 2% & Thermo
Finngon /3 ] 5 DZF-6050 #4325 TR AR, b RS 25 S0 B & A PR 7 5 3R] ik H2-921 1K fH i 9k & 4%
KRAATHRHEARF T s GNP-9080 RIFg /K X AH il 55 F48 , LR Z L RikaARA R, FRAE N ZRK
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1.2 KBHE
1.2.1 A h3REC KRBT AR A5 AR 5 AR ZE A F SR BR AL i 7 AR 5 R AR 25 53 0 by 8 Jliby AR, 23 9i1)
B 100 g 7 A 500 mL (558 b i v, I HL BB N 34 266 8 7Y 55 — i iy B 25 mL S WV AE Y 100 mL [5 i 58
i, 72 60 C R KRN, Rl ZE A 03 h o G e AR SO ] JE K B R 4 T 48, B T 4 °C b i, ik
BV AR AR 4 Vigreux AR 48 229 1 mL, 0KFE R AT, fiEi .
1.2.2 GC-MS BB 54 &4 AEKM: A% (DB-5,30 m x0.25 mm x0.25 pm) #1758, #
SOMEA, W 1 mL/ming £ 3 S0 C LA 3 °C/min FR R E 250 °C, AR5 R HF 2 ming AL R E N
220 C;pEFERR 1 pL, 230k 40: 1,

Bl 24 - B 7 U LR, B 7~ PR E 200 °C 5 ¥ I SE R 2 min, it @ 2 50 ~ 500 u, R JHE
NIST98 % ¥fs J2E R4 & P U439 GC—MS i P JE o FL b A7 v s B A0 i o 48 R I 4 GC & it
B0 2 Sk T AR — A
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Table 1 Chemical constituents identified in the essential oil of I. pallida and their GC content

GCE®Y /%

A2 7 B8 5] ]/ min [(ase/]
No. retention time compounds GC content
A B
1 3.44 3-H 3 -2- T 2-butanal ,3-methyl- — 0.01
2 5.51 6- 1 £ -2- i fl] 2-heptanone ,6-methyl- 0.02 0.01
3 6.64 a-JRM a-pinene 0.39 0.13
4 10.56 SR B octanoic acid ethyl ester — 0.23
5 11.70 4-H L -2- L fil] 2-hexanone,4-methyl- 0.26 0.25
6 11.84 2-H -1 ,3-3F P& M 2-methyl-1,3-cycloheptadiene 0.11 —
7 11.92 2- -2 T Kl 2-butenal ,2-ethenyl- 0.57 0.02
8 11.94 (1,1-"H 32 3)-3-H I benzene, (1,1-dimethylethyl) -3-methyl- — 0.22
9 13.68 n—%$ 1% n-decanoic acid — 1.31
10 13.97 24K 2. ik decanoic acid ethyl ester — 0.88
11 14.05 (E)-2-T-#5® 2-nonenal, (E)- 0.20 0.12
12 14.18 2-H R -Z-4—+PUss Z-4-tetradecene,2-methyl- — 0.10
13 14.96 iR octanoic acid 2.44 —
14 15.32 1-JF-2- TN F IR I bE cyclopentane, 1 -pentyl-2-propyl- — 0.03
15 15.39 BEfR heptanoic acid 7.91 —
16 15.58 1-(4-F-3-H S 4 HL) £ ethanone,1-(4-hydroxy-3-methoxyphenyl) — 0.42
17 15.77 3-HHE TR butanoic acid,3-methyl- 12.20 0.06
18 15.99 2,4-3 (1,1 - P ZFE) ZK W phenol ,2,4-bis(1,1-dimethylethyl) — 0.14
19 16.07 .2 hexanoic acid 15.33 5.14
20 16.16 10— H 5+ —PR 1 fiE undecanoic acid, 10-methyl-, methyl ester — 0.15
21 16.60 6-H F—a-% % £l a-ionone,6-methyl- — 1.39
22 17.40 |- — & dodecanoic acid — 6.41
23 17.67 + ZR £ Bk dodecanoic acid ethyl ester — 4.09
24 19.27 4232 H F I Z [ 4-hydroxy-2-methylacetophenone 0.18 —
25 19.51 + =M LBk ethyl tridecanoate — 0.05
26 20.05 + Y2 H B methyl tetradecanoate — 0.46
27 21.24 J% 2 pentanoic acid 9.29 —
28 21.30 + PUPR . T8k tetradecanoic acid, ethyl ester — 10.42
29 22.18 Z-6-T- )i Z-6-nonenal 0.32 —
30 22.39 A8 R — T & dibutyl phthalate — 0.18
31 22.40 + DU tetradecanal 0.62 0.23
32 23.14 14-H 3+ 1R H i pentadecanoic acid,14-methyl-, methyl ester — 0.28
33 23.80 |75 1% n-hexadecanoic acid — 4.44
34 24.09 + NP8 £ BE hexadecanoic acid ethyl ester — 3.13
35 24.80 27,4 TR -3V LR 2 27,4 -dihydroxy-3'-methylacetophenone 1.04 —
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(% %)
A-enl)
R REE) min ot oo
No. retention time Cﬂmpounds

A B
36 25.50 8- )\ iR i 8-octadecenoic acid methyl ester 0.02 0.10
37 25.68 |- J\& octadecanoic acid — 0.27
38 26.03 (Z,72)-9 12—+ )\ Wk 4% 9,12-octadecadienoic acid (Z,7)- 0.07 7.67
39 26.21 WVl 2 £ g linoleic acid ethyl ester 0.41 3.87
40 26.27 IR LT ethyl oleate 0.12 2.85
41 26.36 a—48 % 22 i a-ionone 0.19 0.02
42 26.53 + AR £ liE octadecanoic acid ethyl ester 0.23 0.44
43 26.80 (Z)=-9,17-+ )\ % 9,17 -octadecadienal , ( Z) - 0.01 0.27
44 27.13 S35 2 campesterol — 0.22

45 27.49 3- L ik 3-methyl pentanoic acid 7.25 —
46 27.70 1,3-T s FE-2-URBERRA n-1,3-butadienyl-2-piperidone 0.36 0.02
47 29.39 5,225 f§ T -3-1 stigmasta-5,22-dien-3-ol — 0.14
48 29.42 5§ B stigmasterol — 0.21
49 30.20 2-FI L1 - H1 3L 2,47 FL 2R B 4t cycloheptane ,2-methyl-1-methylethenyl — 0.15
50 32.64 7% §§§ i y-sitosterol — 0.78
51 34.41 + PUPE tetradecanoic acid 31.77 28.02
52 34.80 ff1 3% M squalene — 0.29
53 36.76 SRR R - (2- % C 3 ) [ bis(2-ethylhexyl) phthalate 0.78 0.01

1) : A Nt & B {4 the compounds of fresh iris; B & [ SRk B4k &5 /43 compounds of naturally aged iris

HiE 1 AT, B A AR S R A il SR S 26 APy, of BT ALY 92.09 %, T E Ry T DUTR
(31.77% ) . B R (15.33 % ) 3-H I TR (12.20 % ) . R (9.29 % ) . BFR (7.91 % ) . 3-H FE R
(7.25 % )\ FPR(2.44 % ) \2',4- "R IL-3-HEILLHI(1.04 % ) . TEHEER) 26 ML G Y, LI K
MR R S A, b 1.72 % s BRAEE Y 6 45,5 2.05 % L& 2 4, 4 0.5 % TRk
&Y 8 4,15 86.26 % s FRFALEG M 5 A, 15 1.56 % . A RBRALEIR S R Kl %2 1 45 Fp sy,
S IR T FR) 85.63 %, BT UL (28.02 % ) T IUAR LR (10.42 % ) | (Z,Z)-9,12—+ )\ fk
THTR(7.67 %) . R (6.41 %)  OFR(5.14 %)\ FINTR(4.44 %)\ RO (4.09 % ) | M
MR CBR(3.87 % )« T/NTRAER(3.13 % ) MR LW (2.85 %) \ 6-H H—a- 5 F 221 (1.39 % ) |, n-%%
MR (1.31 % ) o FE%EEM 45 Frib- &b, LU A B2 it R G % 5 4, 5 0.65 % s kb &1 6
A2 11 %5 @S 6 A, i 0.92 % TR E W 8 A, 5 53.32 % le R L5 9 15 4, 5
27.14 % s BERALEW 4 4,04 1.35 % RS 1A, 4 0.14 % o AIRBRAL AR 5 R 45 J il i {2
T 535 8 B R R I AR P A AR A K 2 S, E MR LA R A AR R R I b R S E R R R
BRI 6-H -5 2 (SR ) , M AE 1 2R PR AL A MR 55 R 4% i o 28 5 1 X — 4 ik 7 R 040
X5 3CHRE 19 RGBT o
2.2 ERSEBELHNEMEREER

RS T SRR AE RS W, TR I T e A AR S R A A S AR R A AR 5 R A S i X T A 1S A
TR AR KA — 5 AYE I N B A R RE ), H MIC \MBC {5 i 18 DD {5 —2 (W3 2) .

M2 AT A AR S R AR S Tl Xt 1S Rl TR R T A S A AR R A AR 5 R A A I A 30 A T A
83 5 A 5 8 ST TR T 79 ol 4 22 o R0 7 e S S b B AT AR AR B i A AR 5 R A A i S R M T T £ 410 T
A% B P R, MIC \MBC 2351 0.25 1 0. 35 o/ L, H IRl 5528 JRAT 1 | 4 080 €0 4 4 BR 51 RS A= 4 4
BRTA, X 3 e B A7 v 45 50 B2 410 B8R R AE 7, T3l AL TR AT R K R A IR FE I Bk R A o 57
M R AT T M T S A A AT T U S A0 38 B Ay 555 400 T P, 7 S 6 e e A JBE OB B 5 4% i i o U 1] B PR
I 9 v B A1 B B8 JC 0 A VR 5 B R R 1k 7 MR 5 2 442 A dih oF Rl e 2 JRAT T ) 400 BT A A RO P A
MIC \MBC 73512 0.05 F1 0. 08 g/L, H U2 5 B (04 4 BRI KM AT 1 3 368 22 JE A 181 R 36 M Bk, X 3
o e B AT P S5 i 6 F) 9 88 490 T RS TR RE 0, T o 5% M AR R A 1R L B9 R T T A A A R T RO R A IR
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Table 2 Antimicrobial activity of essential oils of I. pallida

B ] Ak &5 2 4% % il i AR B
LS essential oil (fresh iris) essential oil (naturally aged iris) levofloxacin
microbial strains DD/ MIC/  MBC/ DD/ MIC/  MBC/ DD/ MIC/ MBC/

mm  (g-L7') (g-L7") mm  (mg+ L™ ) mg- L") mm (mg-L™") (mg-L7")

FRHE T B standard strain

A AT B. subtilis 20 0.45 0.48 28 0.05 0.08 38 0.48 0.46
SO A ERE S. aureus 13 1.86 1.86 18 0.21 0.25 40 0.24 0.24
YITIRE S. typhi NA NA NA 15 1.32 1.08 30 1.85 1.85
KIGFFH E. coli 25 0.23 0.35 18 0.24 0.86 28 3.95 3.95
W@l AR T A P. vulgaris 4 20 20 11 2 0.25 40 0.21 0.21
MRS J§% B S. cerevisiae 15 1.23 11 20 0.21 0.83 — — —
S DGR B, H. anomala 10 5 4 15 1.08 1.21 — — —
B 2B+t Candida sp. 8.5 5 18 7 8 20 — — —
IIfe R 3500 B Bk Pathogenic strains
fili & 75 S5 1A IS B K. pneumoniae NA NA NA NA NA NA 41 0.13 0.88
9 57 Mo M) K FR AT 1 C. freundii 11 5 20 12 3 20 18 30.5 30.5
BHE AT E. cloacae 7 7.85 20 8 2 18 22 7.58 7.58
Kin¥Aw [KHE E. coli 3 25 22 15 2 12 33 1.93 1.93
J6& A # % BR# S, saprophyticus 18 1.34 1.23 10 4.25 22.5 25 7.58 62.5
IR E. faecalis 7 8.32 22.5 6 0.48 1.25 30 3.91 3.91
& S AVERFE P. mirabilis 8 9 NA 11 11 NA 20 32.5 63.5

1) NA: FRIR TG PE noneffective

3 4%

3.1 R GC-MS $AR AT 1 MRS 44 A i i AL~ 4L nl, 80 72 25 ROl i AL 22 250 5 GC 5 & B it
B R R AL M 5 26 B, 7 B T R AY 92.09 % , F5 B K S (IR L ERE AL A A L,
AR BRAL AR 5 R 45 il S 485 1 45 FPalsr, o5 SO T FR Y 85. 63 % , 2 2 ph WEZE (R 2K IR 2K (IR (E
2K B 2R A WAL, OF BB SR BRAL T AR 5 R 4R i ) A i R e 0 R A A AR LU A AR R
25, BB BT e A AR S R AR A it v R AG I 5 R R AR A R A 6- T B - 2 (SR ,
TITE 98 B A A AR 5 R 42 24 il rh G 00 5 — AR AIE A R

3.2 CRAIEACR BREF-AR TBk 5 PR B AT 4 A T 1) 24 B 56 3R WA i 5 A A 9 X R
VRO AR Wy X B A AR G B B0 B AR, G e I B R B2 (MIC) O 0.25 g/, dR R % BV 2 (MBC) 2y
0.35 g/L, A SRWRAL 3 4F- 15 2 4 e 1l X RS 3 I A 0 249 HA AR S i HU s 4 T, MIC 2 0.05 g/L, MBC 24
0.08 /L, 3 i 7 AR 5 2 452 Kz b o 56 4 B0 B A B0 A S PR UL 1 e — TR L 259, AT A
KARVUE 259 T 4 0 — PR IR
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