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Abstract

Objective: To identify the major chemical constituents of volatile oil from Nardostachys Chinensis
Batal, and to investigate its antimicrobial activities and MICs. Method: The volatile oils were ex-
tracted by steam distillation, whose chemical constituents were analyzed by GC-MS. The antimi-
crobial activities were studied by filter paper disk method and plate streak towards four different
bacteria. Then, minimal inhibitory concentrations (MICs) were detected against four bacteria
strains by micro dilution method. Results: Thirty constituents, accounting for 95.23% of the total
volatile oil in weight, were identified in volatile oil. The results showed that the volatile oil had no
inhibition on Shigella flexneri, but had a strong inhibitory effect on Staphylococcus aureus, Salmo-
nella, and Salmonella Paratyphi B with the MIC were 32, 25, 50 mg/mL. Conclusion: The experi-
ment provides a scientific basis for further development and utilization of plants of Patrinia.
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1. 3]

HA R MCE RHE Y H ¥ (Nardostachys jatamansi DO)WTIEMR AR ZE, FHoM: 2. H. &, T, HM.
H. 0%, HRAEREGEEAMBAZLE, hET CRRERE) , FHN QEmARE) Ml FFEAK) ,
X (P EZ ) WO T VEDFORIL, AR A TR IR E . O B BAE.
ORGSR  BER LI SR 1]s RAME ISR MR . PUI R, IR B R 2] EH .

P AR T 0¥ J (patrinia) 2 MO A 35 A AL 272 B2 OWE E CA HRAE[3] [4], AERS LA A il 00 i 3 1k
M FL WARIE . NITFRFI X — Y BIR, 70 R B, ARSI F H ba 3 R i 2 22
oy S A B i

2. MN57E
2.1. (UBEHH

HP-GC-5890-5970BMSD A1 {13 - Ji i i H X (52 [ Hewlett Packard A]); YXQ-LS-30SII A4 375
AR BB LRSI AT IR A RS Y B4 ). SR BT FRAS H A TS, FI K RS . 2 TR
FEFT i (Salmonella Paratyphi B). 48 [ G 5% [K i (Shigella flexneri)~ &3 M &I BRI (Staphylococcus aureus).
V1V R (Salmonella) UM 2155 DE 26 547 5 52 SIS AR OE. HHHA QW THM B L5122 5
FHA2 B K TS P B2 ) -

2.2. HiRE A& mATHREL

FRIUEY B B HARFE A 50 g JEON 1000 mL [, ARSI — & B i) e 2l 2K 1K (K B 2 i)
WA, FHE AR B R AR 7 h ERIFERMA TN, SRS EuRAE, ARk,

][l
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SIKBRERAN TG E R, TATERAE 3 Ik, THIER 2.17%, HSAHGNE - Fik TAE%ME, 25
BNl #ATIE .

23. SHEEIE - FESHFES

A E AT DB-5MS i FE(30 m x 0.25 mm, 0.25 pm)#itE A BGOSR THERER: ¥
BiRFE 45°C, fRFF 2 min, LA 5°C/min 2% 300°C, fR¥F 5 min; NS L 1:50; ZEFEN
IR 240°C,

JRRE M S B TURIEE 230°C; HLESHLIE 70 eV, FFTETEE 20~550 amu; $3# 7 2 EL I
ARG 0.5 s AERTE 49 kPa; 0= KA A5 6% 124 280°C .

2.4. HEL MR EENE

il % 2 VB B RS R AL IS, DA 0 TR I 1S BV, 121°C N R Z8VK B 20 min 7% A .
PR FIEAC T TN A R R . R GH TR 7E 37 CEEFR4E Th 598 24 h, HIAHE R A — W AT
XA T BC K B A 125 mg/mL. 100 mg/mL. 75 mg/mL. 50 mg/mL. 25 mg/mL 3t 5 MK AR, W
J 4 0.05 mg/mL F75 55 2 NI AE P MEX IR, ) = F L BN E A A T, R o P AR, S
BREE 3, SRICPIE.

2.5. HMEAME MIC AlE

FH = R B S A H A 44 T T AN [RIAR B2 B B, 430009 50 mg/mL. 45 mg/mL. 40 mg/mL. 35
mg/mL.30 mg/mL.25 mg/mL.20 mg/mL 3t 7 AN L, SR = B I AR VR Ak B 1A et B, R 229 0.05 mg/mL
75 5 RNV VRAE NP XS R, SR SN R IR ML P 40 18 AR L, B RSV, T8 I R 7 A
R HH WOE I TC B VR AR R, B8 A B T A K I S AR B D R I R P S AR B R B

3. BFR5WiL
3.0. HRBEL BRI EBEMSTER

ARG, AR AT B, DIEARE — ik S R S i B o & &, %00
W AR R AR RO AT b, ST ENEIE RSk R, N Tk KT, & i n ik Ry 55
BRAZ XS, BN UE SCER[S], AR o AT L RAE R =5 B 46 75 T AT B LG, 40 i) 28-S Bt e in LA
W BB NTSE, WE T HAAER M 85 30 F, R 1.

AR VR SEHG: %558 1 30 ASEA o5 HE R I S A 95.23%, H ALY NIE K, HUCHBAAEESS, 1Ak,
WEEDERG. . FEMAREE. 1-(1,5- R4 CHE)4- PR, EFE. aFTH. a
ARG 4-FAHEE. BEERG. - i 2=, RS, HhSEiT 5%MaE HEE18.99%)-
IEEMIARLE(13.74%) 1-(1,5- = H HE-4- O )-4-FH L DR (13.49%) | & 1E(6.95%) - H5EREE, XIEAL,
BEIER[61F NIBE AR AT T I, RIFE B A E, (AEEAF, SE—LEE 7 FH—E%E
K XA, R4 T B AR 7] 5 1 21 B AT 4k 25 1 o N5 AN

SIS HE 11 22 Fh 4 2 R4 E AT — 5 B NP AR B o ) A I A ) 1 5 B 41 i DU14S 40 AR )
WABE[7], XPATGEATREE R R A A A RO B R AR, TR R R 2 R e A, M
2T H RS [8]. & s 1 H FEMS, (R A BN 24 p R R 7 TR R BB R, R
BN AP B HMHEE. BAEREA SRR SE9]. NEMARGE A —MEm & &R,
ZRHTEK FE B RS F R b A [10]. PAEAHT RN T H A R St T
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Table 1. The chemical compositions from Nardostachys Chinensis Batal

=L BHMEBELMEFERS TIER

ETRs R B B ) AP AFR ¥ Pansae s "o
1 6.42 T HEHF LS Cyclobutanecarboxylic acid chloride CsH5CIO 119 1.00
2 12.51 2 2,1% Hyacinthin C3H;0 120 1.02
3 12.90 a-BIAKM a-Guaiene CioHs 128 3.93
4 13.01 o-J%#% a-Pincne CioHis 136 2.38
5 13.22 H H:4i myrcene CioHs 136 18.99
6 13.38 BT EF W p-patchouzene CioHao 140 3.64
7 13.56 a-FAVHEE o-Terpineol CioH;50 154 222
8 13.68 2-Z% HIfiE 2-Naphthalenemethanol C1H100 158 0.15
9 13.78 B A HEE Thymylmethylether C;iH,;0 164 2.83
10 13.96 4% =] B-lonone C13Hy0 192 2.10
11 14.03 -2 %' a-lonone C13Hy0 192 0.78
12 14.06 H HEBE 2R 1S Myrtenylacetate C1oH 150, 194 0.56

-
13 1425 6—(1—ethf})ﬁéﬁ)%z\]:ﬁ:tttzr;il’idlr%])ﬁj;hthalene Cistln 202 082
14 14.72 IS, -Jlji- & 7 1 445 1S,-cis-Calamenene CisHa 202 131
15 14.90 Jiit & % 18 )% Dehydroaromadendrene CisHa 202 3.64
16 15.01 o-15 T H a-Selinene CisHas 204 2.94
17 15.09 WM\ 4% Ledene CisHas 204 1.84
18 15.33 P-23: 113 p-Patchoulene CisHa 204 1.31
19 15.57 P-ThHiH% p-Maaliene CisHa 204 0.80
20 15.69 LY Airstolene CisHas 204 2.49
21 15.88 o-TH =0 o-Gurjunene CisHay 204 1.64
22 16.08 Benzlen(;,jls—(Ifﬁn:th%lﬁ%gxinjﬁ—ﬁethyl Cistl 204 1349
23 16.49 K47 longifolene CisHys 204 0.94
24 16.76 A MIASE Alpha-Cedrene Epoxide Ci5H2,0 220 13.74
25 16.95 (+)-147 B % (+)-Spathulenol Ci5H0 220 0.36
26 17.19 ] 7& %W Patchoulialcohol C15Hz60 222 6.95
27 17.29 1% A T2 RE Viridiflorol Ci5H0 222 0.81
28 17.41 Zji-2-¥ P& Fluorenone-2-carboxylic acid Ci4H50; 224 1.28
29 17.50 3,5- T R -A-FR B R g Ci5sHy,0, 234 0.38
30 17.62 d-JHiER Oleicaci C15H340; 282 0.89
— & FI B AR .

3.2. HME &% ma M EEM LIRS R o4

3.2.1. HMEL MO IERSSEER

SRR IR G P i3 R TR Sl 232 R H R A T (4 g Pl B AR, IR I T Al R FEE BRI TR
MR HARRN L B EATHINR T, SR JrRE & R B H A 1% i A B 2R I 0t T e A o U0 240 7 ) Bt
HE A b, HARE R IR 4R R, IR SGE MR . SERE Rk 2. 1 For.
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M2 T LA 2 HARE R IR B /N F 125 mg/mL I, S48 P65 G X040 74 Pl EL A28/ 9 mm,
HHFAE AR 125 mg/mL I, $0ER B EARAUANCN 9.36 mm, T FAFE AR AR RSB FR IR JE W 241
HIVER o HRAE RN S 3 VB B KT . VDI TIRE . YRI5 FEAF T (1 400 81 ROCR B AR 55 T PR X R4,
B AE LI RV I A B HE T B S O

ME T TR W, BEE H AR AR BN, X s R A ERE . W ITIRE . LRI FE R
W ACR AW B3 55, ERAEAFREZEEAAZXIR, ZRF AT ERMAFKRER, XA FEHE
A BRI KE R AR, G H R R MK ST 70 mg/mL I, IRy WITRE > SEEHEE
KA > CHEGTERE, AIERMREAKRT 70 mg/mL B, 61 R: SEOMERE > WK
> CHRLREIFERT

3.2.2. HMELRME MIC SRR
M REIE 1 HAAE R B MIC, MIC S5 ] F T 5E 80470 e 245 9000 2 — 40 B ) AR 1 i

Table 2. The antimicrobial activity of the chemical compositions from Nardostachys Chinensis Batal

= 2. HWME L MEEIE M

Dilg:fgjglli;ion Staphylococcus aureus (mm) Sal(rzﬁ:tl;zlla Salmonel(lgnlzlz;ratyp hi B Shigella flexneri (mm)
125 17.38 £ 0.06 15.06 +0.04 12.59+0.11 9.36 £0.02
100 15.26 +0.03 13.65 +0.03 11.81 +£0.09 8.01 +£0.06
75 13.17 +0.09 12.21+£0.11 10.45+0.10 7.19+0.10
50 10.41 +0.07 11.39+0.10 9.08 +0.06 6.51+0.05
25 8.56 +0.05 9.47+0.07 7.89+£0.12 5.29+0.07
positive control 23.56+0.07 20.14 +0.05 22.03 +0.09 19.41 +0.06
negative ontrol — — —
Ee 7 ONTERAK, SCIREHE Y 3 RS RT I £ AR .
18 +
—a—E
—e—D
16 —a—C

1 —wv—B
14 -

12—- /o/

10

MEBER( mm)

4 T T T T T T T T T T T T 1
20 40 60 80 100 120 140

¥R W E( mg/mL)
E: BRKEWIKE, C ZREIGRENE, DWITKE, E&REamaRE.

Figure 1. The antimicrobial activity of the chemical compositions from Nardostachys
Chinensis Batal
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Table 3. MIC of the chemical compositions from Nardostachys Chinensis Batal

% 3. BRELHNSEIEREMIC)

Dilute solution (mg/mL) Staphylococcus aureus Salmonella Salmonella Paratyphi B Shigella flexneri
50 — — — NN
45 — — + 4+
40 — — ++ -+
35 — — ++ -+
30 + — +++ 4+
25 ++ — A o+
20 4+ ++ - -+

positive control — — — _

negative ontrol - - 4 -+

e RREERATAR, o+ REOREE, e R K.

PE, MICAE#N, HUE A FHBReE . SEISE RUNE 3 fos.

MEE 3 XA S A SR AT AR Y, A AR IR IE R, FESCIQIR L VE IR A, H AR A A RS
RE A MHEER, MNEmOEERE. WITRE. SR T EAEARIH TR rRMsER, X
— MR Pl ST ) 4510 — B AN SRER 45 BRI DA HHH R R i oxe <5 B €00 0 26 BR AT PR B /NI TR IR B A 35
mg/mL, X017 RE A&/ NIE W EE A 25 mg/mL, X 2 7Y 845 FE 4+ B B BN E N 50 mg/mL.

4. g

AR T UK ARSI Fa b B4 Aot WEFTH RA Th 3 A0 B £ AL o, JREEE T
30 MEEARIY s 5RO I 95.23%, T UB AR B P V2 RIST A Rl 2 s 418 B4 6 i i AT 41 8 S
HRA RO AR FCE B IR W A E R, X g R A BRI VD TTIRE . SRR 5 FEAT T AR T
LR BB A . H R AR T B IAME SN, ST BUH T s i ngn) . SRR A it S 2%
TAEE LM . HERMEZ LR KRG, EIrRIH N, 22— ffER, &)L
SR FRIER, BT RSB A 45, XA A AR ANRERR O, AR T P SRR AT

E&WE

7R 78 B AR 34 (No. ZR 2016BLOT); K2R AT AV IR KI5 H (No. 201710448021).
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