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Study on antiviral activity and characteristic spectrum of phenolic fraction of
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Abstract: Objective To explore the anti-influenza virus effect of phenolic fraction of Mentha haplocalyx in vitro, and to establish the
HPLC characteristic spectrum of phenolic fraction of M. haplocalyx for its quality evaluation. Methods MTT method was used to
detect the inhibitory effect of phenolic fraction of M. haplocalyx on influenza virus PR8 infecting MDCK cells in three ways, including
adding drug firstly, adding drug and virus simultaneously and adding virus firstly. The characteristic spectrum of phenolic fraction
samples of 12 batches of M. haplocalyx was established by HPLC method. The similarity of which was analyzed with Similarity
Evaluation System for Chromatographic Fingerprint of Chinese Materia Medica (2.0 version). Results The phenolic fraction at
0.31—10 pg/mL showed antivirus PR8 activities in different degrees under three adding drug ways. Phenolic fraction of M. haplocalyx at
six dilution concentrations displayed obvious antivirus PR8 effect under two adding drug ways including adding drug firstly and adding
virus firstly, and virus inhibition rates of which were 14.17%—41.31% and 45.64%—87.48%, respectively. Total of 11 peaks were
chosen as the common characteristic peaks of spectrum with the similarity degrees more than 0.9 of 12 batches of samples, which
illustrated that different batches of phenolic fraction of M. haplocalyx were of high similarity. Conclusion Phenolic fraction of M.
haplocalyx had better antiviral effect in vitro. The characteristic spectrum method established in this paper was simple, stable and
reproducible, which could reflect the whole profile of phenolic fraction of M. haplocalyx and provide reference for quality control and
efficacy stability of phenolic fraction of M. haplocalyx.

Key words: Mentha haplocalyx Briq.; phenolic fraction; antivirus; HPLC; characteristic spectrum; influenza virus

s EHEA: 2017-07-05

HEEeWB: EXRARRERERHIBE (81173520)

TEE BN FRFIBH (1990—), 5, 7E =+, B 78 05 11 A 24 (05O A B0y (453 ) K 3. Tel: (010)84738629  E-mail: chenxiangyang92@163.com
HEEEE 0 w1967, B, R, RO RIN AR 2 () A R0 (L) KIS 2581 . Tel: (010)84738629  E-mail: liubinyn67@163.com



23

Chinese Traditional and Herbal Drugs 25 494 25 3 #1 201842 A ° 641«

WATHEIRE GRBO WREREUR 158 5 5 kA4
B, MEEHFANRAMLEED. BHAl, FUERGT
TR B 3 B T A e R v, FAL R T 3 M DA
Kbl RIEAERR, W R 2G7E R BT T R A 1A
75 S RN R G I AR 2. 2009 4, WHO Kok
MRAIR 25 v T4 B A G s R 15 Th e AT 25 (1)
2NN B T T A SR TAE R . B2 B
WEFER I, TG E U R 07 T R SR L
HP & By 2K 1 A R PUw B 1 F LU A IR — 2R
BB Rk, AR 2 FHRAN I R B P
SR ERE P B SR TURURZ Y AL i 2 —

il 215 ARIF AR R R 25 )5 VR LR L i 2
— B, R E R R IR R AR —, A
BEERH ERELH . EBBER, HTHTR
B RAEE . SE. KB, DR, #F5R
XKW, MATEA e RPuRTEERT. AT A
J7 KB BRI R IR T2, A 2
Ty 2 555 22 P I 2 1 7 2 S A K B ) TR 1) 32 Ak 2
B8, B FEAE R I AR A 00, Xk A oy 2%
BT AT & AR TR I S AL (R B B A s
NPV A B A R, SR 12 T
B AT 2 ST T AT I A HPLC Rk
1 M8
1.1 {435

TU-1810 AL 4b-R] W43 FE T (A 50 Arid
HAEBRAT]D; Sartorius BT25S i 170 &~ (db
L R A FRA 7)) KQ-500DE AU 75 i i
Vers CRALFEFE AR AT CO 4Nt -4 (L
Thermo A @ TAEG (FRMEFFLESE
FRAFD; TS-8 BRI AR g HAR DURAY
AHIEAR AT D; KPR L (ARt E L
I BEFRY CBHLF] Tecan A F)); Y62 Eiss (H
A Olympus A 7)o
1.2 KT 5%

RIEF TR, B2 R E R A R A
"], #it5 MUST-14020115, Ji &5 %>98%; FIE
FoMRESI, LT EEKRI AR AR, g 100
mg/mL, #t5 1504026411; DMEM #5775, SEH
HyClone A 7] ; —HEEIEAK (DMSO), 3 E Amresco
Al fR4MiE (FBS), £ Corning AF]; MTT
A, Fi1 Geneva Bioinformatics SA A& 4y
3¢ PBS ¥R, dbmHEESMAEMEARGIRAH;
. BEHERBR, AR ZFEEREARAF: 0.25%

EDTA-JEH A1, £ Gibco AH]; J& EDTA [k
Hll, bR RRERARAR: Ak o, %
Fisher A wl; HARWEGAI N4l

12 it AT 296 W K T b AR 2508, &
A6 3 Hh R 245 K 5 v 24 2 e X A A R S E N T
fif Mentha haplocalyx Briq. i _F 4y, HAKKIE
W 1.

®1 12 HCERAMRIR
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*x2 WHRSHNESER (X £s,n=4)
Table 2 Determination of cell cytotoxicity (X s, n=4)
ZH pl(ug-mL™) AfH 2H ) pl(ug-mL™) AfH
o HE — 2.03010.056 PaRiGS — 1.693£0.065
VAT My S R AL 5 2.038+0.025 A EF 1.57 1.763+0.109
10 2.10540.020 3.13 1.609+0.091
20 1.694£0.068" 6.25 1.068+£0.103"
40 0.446+0.068" 12.50 0.860£0.064"
80 0.239+0.066" 25.00 0.826+0.070"
160 0.173£0.039" 50.00 0.801£0.064"

LXTHRALERL: *P<<0.05
“P < 0.05 vs control group
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L2 MDCK 4% aRtih, 37 'C. 5% CO. 4
MR FRA I E 2 hy WFHZW, I 100 pL 100
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R 3 HEEAEEIAIIAIML PR HETLWMER (X ks, n=23)
Table 3 Antiviral effect of phenolic fraction on virus PR8 in vitro (X £s, n =3)

pl X RE AN BT X RE K B KR AR X5 2 NI £

415

(ngmL™) AfH PEEIRE% A G R 1% AfH 93 EEH 2%
of HE —  1.7324+0.099 — 1.748+0.035 — 1.866+0.081 —
I 7 —  0.615+0.036" — 0.631+0.031" — 0.777+0.079" —
WAL 031 0.77340.035° 14.17 0.521+0.035 0 1.27440.064" 45.64

0.63 0.920+0.055" 26.93 0.553+0.021 0 1.383+0.059" 55.65
1.25  0.950+0.004" 29.94 0.569-+0.105 0 1.381+0.070% 55.43
250 1.07740.022* 41.31 0.598+0.023 0 1.368+0.062" 54.27
5.00 1.0594-0.116" 39.70 0.694-+0.101 5.60 1.449+0.099" 61.68
10.00 1.03740.067* 37.74 1.1194-0.086" 4354 1.730+0.055" 87.48
FIELF K 0.10 0.760+0.060" 12.95 0.604+0.058 0 0.983+0.067% 18.92
0.20 0.74740.077* 11.79 0.618+0.025 0 1.072+0.115" 27.12
0.39 0.76240.037* 13.16 0.717+0.061% 7.68 1.123+0.072% 31.80
0.78  0.74740.056" 11.79 0.722+0.055" 8.10 1.400+0.084% 57.18
1.57 1.145+0.061" 47.05 0.678+0.050 4.23 1.481+0.072% 64.65
3.13  1.20240.057* 52.41 0.692+0.042 5.45 1.479+0.087% 64.46

LA TP<0.05; LERdlEE: P<0.05
“P < 0.05 vs control group; “P < 0.05 vs virus group
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4 CEEERESAHFIEEIRERIE
Table 4 Relative retention time of common peaks of phenolic fraction of M. haplocalyx

s S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 RSD/%
1 0.185 0.185 0.184 0.184 0.183 0.183 0.183 0.182 0.182 0.182 0.182 0.184 0.586
2 0.301 0.300 0.300 0.299 0.298 0.297 0.297 0.296 0.295 0.296 0296 0.299 0.608
3 0.877 0.877 0.877 0877 0877 0.876 0.876 0.877 0.876 0.877 0.876 0.877 0.056
4 0911 0911 0912 0911 0911 0911 0911 0910 0908 0910 0910 0911 0.091
5 0943 0942 0943 0943 0943 0942 0943 0942 0942 0942 0942 0.942 0.047

6 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0
7 1.122 1.121 1122 1122 1.122  1.123 1.122  1.123 1125 1.123 1.123 1.123 0.078
8 1.165 1.165 1.166 1.166 1.167 1.167 1.167 1.167 1.169 1.167 1.167 1.167 0.088
9 1.204 1.204 1205 1.204 1206 1.205 1.205 1204 1.207 1206 1.205 1.205 0.080
10 1.336 1339 1.339 1339 1341 1342 1.341 1.341 1345 1341 1340 1.339 0.152
11 1.515 1.521  1.522 1.522 1.527 1527 1.527 1.528 1.536 1.529 1526 1.521 0.326

x5 HEERAERI I BIEMERTIEEFR
Table S Relative peak areas of common peaks of phenolic fraction of M. haplocalyx

s S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 RSD/%
1 0.135 0.080 0.111  0.131 0.082 0.138 0.164 0.108 0.112 0.175 0.124 0.082 24.563
2 0.517 0.284 0.383 0449 0.269 0476 0.380 0.339 0309 0.598 0.420 0.263 25.880
3 0.183 0.182 0.198 0.329 0.186 0.272 0.124 0.111 0.135 0379 0.201 0.160 38.281
4 0.878 0.171 1215 1576 1.021 1478 1.697 1.224 1535 2216 1.655 0.967 38.001
5 0.266  0.047 0.093 0.169 0.036 0.234 0.185 0.120 0.125 0.235 0.156 0.053 51.988

6 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0
7 0.067 0.253 0.225 0277 0.169 0243 0.156 0.264 0.106 0274 0214 0.120 34.865
8 0.070  0.085 0.113 0.073 0.064 0.083 0.065 0.131 0.048 0.074 0.090 0.060 27.763
9 0.080 0.067 0.066 0.157 0.069 0.126 0.180 0.218 0.079 0.109 0.163 0.064 44.300
10 0.537 0.891 0.766 1.022 0377 0947 0.595 0.520 1.156 1.465 0.943 0.436 38.809
11 0.246  0.515 0.501 0.535 0484 0449 0472 0.546 0445 0474 0573 0.448 16.735
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