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[ Abstract | Objective: To discuss the effect of herbal compatibility on the components of volatile oils in
Menthae Haplocalycix Herba and Schizonepetae Herba, and the comparison of the anti-bacterial effects in vitro, in
order to provide the experimental basis for investigating the effective material basis of their herb-pair. Method ;

Steam distillation was used to extract volatile oils of Menthae Haplocalycix Herba, Schizonepetae Herba, and their
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combination. GC-MS was employed to analyze their volatile oils, and the anti-bacterial effects in vitro were
compared. Result; Totally 50 compounds were identified from the volatile oils of Menthae Haplocalycix Herba; 41
compounds were identified from the volatile oils of Schizonepetae Herba; and 60 compounds were identified from
the volatile oils of their herbal pairs. A total of 27 common compounds were found in the samples of three volatile
oils. Totally 5 new compounds were detected in the volatile oils of their herbal pairs, and 9 compounds were not
detected. In vitro, volatile oils of both their herbal pairs and individual herbs had bacteriostatic effects on dung
Enterococcus ( ATCC2922) , Staphylococcus aureus ( ATCC2923), Escherichia coli ( ATCC35218), and E. coli
(ATCC25922 ). Among them, volatile oils of their herbal pairs had stronger bacteriostatic effects on dung
enterococcus ( ATCC2922 ) and staphylococcus aureus ( ATCC2923 ) than volatile oils of individual herbs.
Moreover, the order of the inhibitory effects of volatile oils on E. coli ( ATCC35218 and ATCC25922) were
“herbal pairs = peppermint > herba schizonepetae”. Conclusion: There were some changes between the volatile

oils of individual herbs and the volatile oils of their herbal pairs. These phenomena may be caused by the

occurrence of certain chemical reactions and physical changes in compatibility of decocting process. The

antibacterial effects of volatile oils of their herbal pairs were better than those of individual herbs in wvitro.
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F1 HE-FAFANRET FTERAERELFZRSH GC-MS 5Hi(n=3)
Table 1 Analysis of chemical constituents of volatile oils in Menthae Haplocalycix Herba, Schizonepetae Herba,and this couplet medicines by
GC-MS(n=3)
. WA FIFF WA R T
Ay 44 B
it/
No. prst ERT e BEORNR BB MR RE AR
. . Bt W RS IR RAEC N R H
x RX /min /% /min /% /min /%
1 FC®E hexanal CgH,,0 100. 089 66-25-1 - - - - 5.503 0.027
2 (R)-( +)-3-H H3IFR (R )-( + )- C¢H,,0 98.073 6672-30-6 - - 6.234 0.066 6.233 0.028
S TR 3-methylcyclopentanone
30 (18)-( =) -a-TER (1R )2, 6, 6- C,H, 136. 125 7785264  7.374 0.068 - ~ 7.374 0.080
trimethylbicyclo
[3.1.1]hept-2-ene
4 -3l 1-octen-3-ol CgH,0 128.120 3391-86-4 - - 7.602 1.521 7.607 0.729
5 1-BEk-3-H 1-hepten-3-one C,H,,0 112.089 2918-13-0 - - 7.705 0.066 7.708 0.057
6 o i 3-octanol CgH ;0 130. 136 589-98-0 7.879 0.615 - - - -
7 RHEE benzaldehyde C,H,0 106. 042 100-52-7 8.156 0.065 8.150 0.145 8.151 0.169
8  B-IRMAE B-pinene CioHg 136.125 127-91-3 8.314 0.131 - - 8.306 0.200
9 (3E,5E)-2,6-_H 2,6-dimethyl-1,3,5, C, H,, 134.110 460-01-5 - - 7.879 0.072 11.591 0.031
FH-1,3,5,7-3F DU 7-octatetraene , K, E-
10 (+)-FrEH D-limonene CioHyg 136. 125 5989-27-5 9.130 1.826 9.127 3.426 9.130 3.159
11 3-5 N #-6- H %~ B-phellandrene CioHyg 136. 125 555-10-2 - - 9.323 0.104 9.325 0.096
- C M
12 Kgerd bz eucalyptol CioH; 50 154. 136  470-82-6 9.445 0.188 - - 9.443 0.118
13 y-iil o y-terpinene CioHg 136.125 99-854 9.752 0.049 9.750 0.016 9.754 0.038
14 R benzeneacetaldehyde CgH O 120. 058 122-78-1 9.911 0.089 9.927 0.220 9.913 0. 141
15 1-2F K -3-% O TR TR 1-octen-3-yl-acetate CioH;50, 170. 131  2442-10-6 - - 10.338 0.422 10.340 0.252
16 J5FiEE 1, 6-octadien-3-0l,3, G, H,;0 154.136 78-70-6 10.515 0.197 10.511 0.101 10.515 0.118
7-dimethyl-
17 - 3E4-(1-H 2 benzene, 1-methyl-4- C  H,, 132.094 1195-32-0 10.806 0.044 10.816 0.122 10.814 0.091
) 4 (1-methylethenyl) -
18 K -1-F 5 4-(1- 2-cyclohexen-1-ol, 1- C,,H,,0 152.120 7212-40-0 12.011 0.064 12.010 0.661 12.013 0.393
L Z M5 5) 3 & 2-  methyl4-( 1-methyle-
-1 -t thenyl) -trans-
19 (1R,4S)-1-H Ft-4- cis-p-mentha-2, 8- C,,H,;O 152.120 3886-78-0 12.548 0.041 12.543 0.615 12.543 0.337
(1-RWMEH) A O M- dien-1-ol
2T A1 -
20 S-HJE2-(1-H 2 4 4-hexen-1-0ol, 5- C,(H, {0 154.136 58461-27-1 13.046 0.742 - - 13.042 0.399
) -4-2 -1 - methyl-2-( 1-methyle-
the-nyl) -
21 S isopulegol CioH;50 154.136 89-79-2 13.199 0.444 13.199 0.079 13.199 0.218
22 WA TR cyclohexanone, 5- C,,H;;0 154.136 89-80-5 13.614 5.598 13.642 28.377 13.633 19.591
methyl-2-( 1-methyle-
thyl) - trans-
23 i gy W benzofuran,4,5,6,7- C,,H,,0 150. 104 494-90-6 - - 13.917 0.723 - -
tetrahydro-3 ,6-dimethyl-
24 S far B cyclohexanol, 5- C,yH,,0 156. 151 491-02-1 13.815 1.776 13.817 0.601 13.819 1.170

methyl-2-(
thyl) -, (1a,2,5) -

1-methyle-
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S4B AT I3+ WA -3 5T
I/
No. s T g REOMXR REOEAR R MR
. ey & RERLCRESMEC REED BSPEC MR
RX /min /% /min / % /min /%
25 DL-78 fuf i 5-methyl-2-( 1- C,,H,,0 156. 151 15356-70-4 14.163 29.599 - - 14. 138 17. 891
methyle-thyl )-, ( la,
28, Sa) -(+/-)-
cyclohexanol
26 5-H F2-(1-H 2, l-menthone CoH; O 154.136 14073-97-3 - - 14.147 7.510 - -
) HEM
27 SR cyclohexanone, 5- C H O 152. 120 29606-79-9 - - 14.576 1.487 14.576 1.150
methyl-2-( 1-methyleth-
enyl) -, trans-
28 WA ki cyclohexanol, 2- G, Hy 154. 136  18675-33-7 - - - - 15.153 2.051
methyl-5-( 1-methyle-
thenyl) -, (1a,20,58) -
29 AR B neodihydrocarveol CioH;50 154. 136 18675-34-8  15.164 4.942 - - - -
30 L-o-AN I T L-a-terpineol CpH;0 154. 136 10482-56-1 - - 15.053 0.193 - -
31 W2 ,4-— HER R cyclohexanone, 2- C,,H; O 152.120 5848-4-9 15.667 1.542 - - 15.635 1.093
methyl-5-( 1-methyleth-
enyl) -, trans-
32 FIE 2-cyclohexen-1-ol, 2- C,(H,(O 152.120 1197-06-4 16.345 1.681 - - 16.350 1.361
methyl-5-( 1 -methyle-th-
enyl) -cis-
33 S-HJE-2-(1-H 3 cyclohexanone, 5- C,H, O 152.120 15932-80-6  18.156 4.117 18.214 32.041 18.187 19.374
H) A methyl-2-( 1-methylethy-
lide-ne) -
34 D-FF T D-carvone CoH,,0 150. 104 2244-16-8 18.429 21.178 18.391 1.302 18.408 10.231
35 3,5- " HEKFH K 3,5-dimethoxytoluene CyH,,0, 152. 084 4179-19-5 - - - - 18.937 0.279
36 WA 2-cyclohexen-1-one, C, H, 0  152.120 89-81-6 19.204 1.846 19.199 1.088 19.202 1.219
3-methyl-6-( 1-methyle-
thyl) -
37 HHEB thymol CoH,,0 150. 104 89-83-8 19.661 0.456 - - 19.660 0.239
38 (1R,3S5,68)-3,7,7- bicyclo [ 4.1.0 ] C, Hy 138. 141 18968-23-5  20.103 0.434 - - 20.101 0.336
FE[4.1.0] PFike heptane, 3, 7, 7-
trimethyl-, ( la, 3a,
6a) -
39 KT A 1-cyclohexene-1- G, H (O 152. 120 21391-98-0 - - - - 20.851 0.074
carboxaldehyde, 4-( 1-
methylethyl) -
40 HEREER safrole CioH,, 0, 162. 068 94-59-7 21.222 0.137 - - 21.190 0.397
41 -5 H6-( R - 2-cyclohexen-1-one, C,H,(0, 168. 115 490-03-9 21.899 0.192 - - 21.899 0.102
3-HIL IR O 2475 -1 - T 2-hydroxy-3-methyl-6-
(1-methylethyl) -
42 Jji-2-F Fe-5-( 1-H 2-cyclohexen-1-ol, 2- C,H,0, 194. 131 120542-1 - - 23.054 0.046 23.049 0.050
F ) 2-H 2 Fi-  methyl-5-( 1-methyle-
1 -1 2, iR i then-yl) -acetate , cis-
43 2-F 5 1N FE-3-H1 5 2-isopropylidene-3- C,,H,, O 150. 104 1000191-76-5 23.894 0.027 - - - -

-3 ,5-

methylhexa-3 ,5-dienal

.10 -
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xRl
. A I T A 5T
BT 4 TR
I/
No. s T s BE MR B MXE R MR
. ey i RERLCRESMEC REED BSPEC MR
RX /min /% /min / % /min /%
44 3-F R-6-(1-H 2L 2-cyclohexen-1-one, C, H,,0 150. 104 491-09-8 25.707 1.434 - - - -
oK) 2-3F 2 M -1 - 3-methyl-6-( 1-methyle-
thylidene) -
45 1,7,7-= H 3£-2-  2-methylenebornane G, Hyg 150. 141 27538-47-2 - - 25.712 2.812 25.710 2.006
Y - ik oK R e
46  a-JEME copaene CsHy, 204.188 3856-25-5 - - 27.327 0.156 - -
47 B-H K cyclohexane, 1-etheny C sH,, 204.188 515-139 28.157 0.115 28.156 0.064 28.155 0.079
I-1-methyl-2, 4-bis ( 1-
methylethenyl )-, [ 1S-
(1a,28,4B) -
48 B-PE M (- ) -B-bourbonene CysH,y 204.188 5208-59-3 28.487 0.837 28.471 0.159 28.471 0.547
49 oI a-bourbonene CsH,, 204. 188 1000293019 - - - - 28.833 0.031
50 SRR 2-cyclopenten-1-one, C, H; O 164. 120 488-10-8 29.543 0.185 29.528 0.131 29.509 0.190
3-methyl-2-( 2-penten-
yD-,(Z)-
51 B-M=M B-ylangene CysHy, 204.188 1000374-19-1 31.512 0.128 31.508 0.023 31.510 0.062
52 ATk caryophyllene CysHyy 204.188 87-44-5 32.008 2.138 32.003 0.912 32.005 1.421
53 03 A 5, 9-undecadien-2- C;H,,0 194.167 3796-70-1 32.331 0.076 - - 32.335 0.042
one, 6, 10-dimethyl-,
(E)-
54 p-n] B4 B-copaene CysHyy 204.188 1000374-18-9 32.580 0.119 32.557 0.025 32.571 0.075
55 (1E, 6E, 8S)-1-/ 1, 6-cyclodecadiene, C,5H,, 204.188 23986-74-5  33.965 0.174 36.954 0.231 33.965 0.072
H5- B OKL-8-( 1-H 1-methyl-5-methylene-8-
B 2 #)-1, 6-3F +  ( 1-methylethyl )-, [ S-
- (E,E)]-
56  a-frELE humulene CysH,y 204.188 6753-98-6 35.093 0.225 35.090 0.139 35.097 0.189
57 RUFRAE K K ( + )-epi-bicyclose- C,sH,, 204. 188 54274-73-6 35.628 0.242 - - 35.628 0.128
squi-phellandrene
58 1,2,4a,5,6,8a-7% naphthalene, 1,2 ,4a, C5H,, 204.188 483-75-0 36.059 0.126 36.054 0.029 36.057 0.084
A4, 7-7H K-1-(1- 5,6, 8a-hexahydro4,7-
FE 2 36 ) 2% dimethyl-1-(  1-methy-
lethyl) -
59 FH A alloaromadendrene CsHy, 204. 188 25246-279 37.662 0.096 - - 37.531 0.143
60 ( +)-FiEH aromandendrene CsHy, 204. 188 489-394 37.598 0.191 - - 37.944 0.112
61 (1S, 8aR)-1-5%% N naphthalene, 1,2,3, C,sH,, 204.188 483-76-1 38.666 0.359 38.922 0.125 38.924 0.236
Fe4 7-—H 3-1,2,3, 5,6, 8a-hexahydro4,7-
5,6,8a- A% dimethyl-1-( 1-methyle-
thyl) -, (1S-cis) -
62 B 4-isopropyl-1, 6- C,5H,, 202.340 6617-49-8 39.444 0.343 - - 39.432 0.223
dimethyl-1, 2, 3, 4-
tetra-hydronaphthalene
63 5,6,7,7a-lU%-3,6- 2 (4H ) -benzofuran- C,,H,,0, 166.099 13341-72-5 - - 39.434 0.120 - -

O E2 (4H) -k
Wi A

one, 5, 6, 7, T7a-
tetrahydro-3 ,6-dimethyl-

<11 -
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AN
No. FETO LR CAS W MXRE R MR R AR
i s o it (D1 5 G 1= S G T 53
* /min /%  /min /%  /min /%

64 (+)-a-iKk LM naphthalene, 1,2, 4a, C,sH,, 204.188 17627246  40.076 0.070  — ~ 40.078 0.029

5,6, 8a-hexahydro-4,7-

dimethyl-1-( 1-methyle-

thyl)-, [ 1R-(1a, 4aa,

8aw) |-
65 B A s R B3, guaia-3,9-diene CsHy, 204. 188 489-83-8 40.396 0.068 39.591 0.080 40.398 0.127

9 iy

66 oA E R a-calacorene €, Hyy 200.157 21391.99-1  40.745 0.077 - ~ 40.756 0.056
67 i EE 1H-cycloprop [ e ] C;5sH,, 0 220. 183 6750-60-3 42.920 0.428 42.918 0.191 42.920 0.290

azulen-7-ol, decahydro-

1, 1, 7-trimethyl-4-

methylene-, [ lar-( laa,

4aa,78,7aB,7ba) ] -
68 FHE caryophyllene oxide CsH, 0 220,183 113930-6  43.457 0.768 43.455 0.977 43.457 0.811
69 o-TETE i a-cadinol CsHy O 222,198 481345 46.507 0.305 - —  46.503 0.172
F2 HEE-AITHINERKAELR M MIC
Table 2 MIC value of volatile oils in Menthae Haplocalycix Herba, Schizonepetae Herba,and this couplet medicines mL-L ™!

25 KIG B A (ATCC35218) KA (ATCC25922) 3EJHERE (ATCC2922) 4 # (4 45 BR 1 (ATCC2923)
IR T 45 1.95 .95 0.98 3.91
AT T 0.98 0.98 0.98 0.49
AT -0 T 25 0 45 & il 0.98 0.98 0.24 0.24

(7.51% ) ,( +)-FFEERS (3.426% ) ,1,7,7-= Hl 3-
2-WF HORE-RE UK R ke (2.812% ), 1-3F J-3-JE
(1.521%), 5 1% B ( 1.487%), D-F& 1& A
(1.302% ) , & HUFER (1. 088% ) , 9 Fft ji 43 o5 30 o1 5
PR KM 79. 564% . T far -5 IF 245 X 45 & 1
FE WA 5 (19.591% ), 5-H F&-2-(1-H
Wz ) ¥ O B (19.374% ), DL- fif BE
(17.891% ) , D-F FE MR (10.231% ), ( + )47 #E 4
(3.159% ) , 7 ff B2 (2.051% ) ,1,7,7-= H J2-iF
HH L -FE VK R &2 (2. 006% ) , A AT 4 (1. 421% ) , KA
fid (1.361% ), % M B ( 1.219% ), # f P
(1.170% ), S 1% (1.150% ) , 22 4-— R4k
Bk (1.093% ) , 13 Fft 5l 43 7 5 4o - 300 I 245 0 5 4 U3
K 81.717% .

ST 45 R WK, Aar IR BC AT HAE i Ak 2
BT M YA — . T far -9 O 245 6 5 kT
o, 19 FifbE B4 AT BE SR H AT 5 53 9 B Ak 2= oy
AT REE FIRIIT W IR T B R 24 5 2 X AR U R

.12 -

WY 3 FEE S 27 Bk W A s (BRI RTRE W
IF R 8 AT IR T B oA 27 Bl LR 1), HE 4
TERWARKES . Hob, -0 I 245 X5 7 & rh
LTS R IR T LR 2 T B R Ak 2 A
53,43 R IE O 53,5 - AR R s - U 55 0 K
T 7 T 50 SR Wy AT - T 24 X 4 R il v R
A B Y, LA BCHAT RIS PR 24 44 D it b B
A& W AE i 5 BT 5 T Y 25 55 AT R R T far 3R T 24 %)
TEZG 20 A 0 T far R T B IR 2 i W B R 2
XoF 48 R T R Ak A B S B AT R R TR R
KA B K AR I TR AT AR A AR AL S N B 3
W B A ERAE LR o Ak R AT L AR
A 1oy Wy BRAE AT A I S A 2 i o) 9 — 20 4
AR S e WA IR T B0k 2545 & i
P T B AR AR R R I 2 i) S 4 R M Ry, &
3 Ao R 2 X A T B, S g D] A R R T
i i o

WAL B 5T 38 e B AT JRIIT 2 AR 25 LS
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BRNELMP A 9 Ml &Y AR R, 5500k 3-
FHAE-6-(1-P W & B8 ) -2-30 & Js-1-1,5,6,7, 7TA-
PU-3,6-— F JE-2 (4H) -8 Wk MR i, 5-H1 JE-2-(1-H
CHE) IR, o B T 17 UK I, L-a-A Y B, 2- 30 57
PIE-3-F B O e -3, 5- 1 B, o-JR I, A AR AR
B, X B R o Al BEAE AT AT G G R R T,
Toudk R BE S G WA EZER, kAT
2z SO A Ak 22 45 4 kAR T AR b AT BB 2 A
o -300 I 24 X6 A S R B o B ) S A T R

TEAR SN B AR L, 8 Aoy 300 7 245 %o B HE Bk 24
FE AT 3 7 3K B (ATCC2922) , 4 B (5 ) 7 3K 14
(ATCC2923) , K7 ¥ 7 (ATCC35218) , KGR 7
P (ATCC25922) 4 M & /E H, H b 28 I 5k &
(ATCC2922) , 4 T (0 4 45 BR 1 ( ATCC2923 ) fi 0 1
A P 5 T ar ) 7 BRLBR 25 45 i, R R W 3R A TR
(ATCC35218, ATCC25922) {141 41 1 Fi] 3 31y 25 %
FERM = WA 7 0 > T FE K B IE AT I
o 300 I 24 X6 44 % il ) 44 A1 400 R A I P T LR 24
I S — ] F & R T AR B 2508, A T
E— BRI o AH AT IR T 2 B R BR 2 7E B A
AP R By R AR B R A T B Ak SN T
Al N R AL B VIR 2530 B R A WAVER L 34
B P — 20 IR R IR AW

[1]

[8]

[9]

[ &% 30k ]

Bogs R BG4 LB P - L 2 BRI DR B
bR R TR0 O T S I L R L L S
2016,41(21) :3919-3926.
SHU Y C,CHEN Y J,QIN K M, et al. Effect of different
drying methods on the essential oils in mint ( Mentha
haplocalyx Briq. ) [J]. NPC,2013,8(10) :1479-1480.
ERAAMEG 2 hEARILMEL M. —[M].
Je b [ BE 25 BB AL ,2015:232-233.
W ¥ T, 0 TE 3K v 2 4R K il A T O A Y T Y 0 R
[J]. R EZF,2016,27(14) :2011-2013.
A A IR 5y i, . 5 il B A WA 4 i o GC-
MS 38 [T ] i [ 52 36 J7 0] 2% ¢ 5, 2013,19(23 )«
143-146.
E R M 5 2. iR IR E 25 8. pu g M].
AE 5T A B 25 B A, 2015:203-204.
XU, XA, FL 2K, % HPLC 3 I & & 735 #0R
I RV v 7 30 O T R B 7 o T 1 5 0 AR S B A
FAHEEEE[T]. 259 o3 fr 22,2014 ,34(6) :1006-1010.
Marongiu B, Piras A, Porcedda S, et al. Chemical
composition of the essential oil and supercritical CO,
extract of Commiphora myrrha ( Nees) Engl. and of
Acorus calamus L[J].] Agr Food Chem,2005,53(20) .
7939-7943.
BRAA Ve R B JOC, PN B S AT SR S AR 2 X 4 A 3
I3 GC-MS 34 [J]. v [ SE 3 J5 771 2 4% 3K, 2015, 21
(11):50-54.

[REHRE MEM]

<13 -





