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Qualitative and quantitative analysis of characteristic components of Perillae
Folium from different regions by pattern recognition combined with
muti-component analysis
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Abstract: Objective To comparatively analyze the characteristic components of Perillae Folium from different origins. Methods
Twenty batches of Perillae Folium were obtained from three geographical regions. Comparative study on the characteristic components
of Perillae Folium from three geographical origins was conducted by Cluster analysis combined with UFLC-Q-TOF-MS and
muti-component quantification. Results The similarity of fingerprints of the 20 batches of herbs was above 0. 900, so it was hard to
distinguish the different origins of herbs by similarity. Then a total of 21 characteristic peak components were identified by
UFLC-Q-TOF-MS analysis coupled with standard compounds information. The content of the main components of six flavonoid
glycosides, two phenolic acids and one terpenoid was determinated by HPLC. The results showed that there was no significant
difference in the content of flavonoid glycosides among the three regions. However, the difference in the content of phenolic acids and
perilladehyde was significant. The content of two phenolic acids which came from Anhui Taihe’s samples was significantly higher than
those from Guangdong Yingde and Hebei Anguo. In addition, the content of perilladehyde of Guangdong Yingde was obviously higher

than the others. And the cluster analysis could be used to distinguish three geographical regions of Perillae Folium. Conclusion
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Qualitative and quantitative analysis of multi-index components could obtain the contents of ingredients and the quality of Perillae

Folium from different regions, which provides a reference for the quality control and preferred origin of Perillae Folium.

Key words: Perillae Folium; cluster analysis; UFLC-Q-TOF-MS; characteristic components; caffeic acid; scutellarein-7-O-

diglucuronide; luteolin-7-O-diglucuronide; apigenin-7-O-diglucoside; scutellarin; luteolin-7-O-B-D-glucuronide; apigenin-7-O-

glucuronide; rosmarinic acid; perilladehyde
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Table 1 Specific information of collected Perillae Folium

YT YT FEH fIt5 YT YT FEHL =5
1 2501 IR T 20180801 11 zs11 JTAR A T 20180814
2 2502 IR T 20180802 12 zs12 JTAR A T 20180815
3 2503 TR T 20180803 13 zs13 JTAR A 20180818
4 zs04 IR T 20180804 14 zs14 JTAR A T 20180819
5 2505 GRONFEL 20180807 15 zs15 ] AR T 20180820
6 2506 GRONFEL 20180808 16 2516 TG 22 1 T 20180816
7 2507 GARONFHEL 20180809 17 2817 AL 22 [ T 20180817
8 2508 Ak 22 [ T 20180901 18 zs18 GARONFIEL 20181109
9 zs09 T2 [ T 20180812 19 zs19 GO EL 20181110
10 zs10 b2z [E T 20180813 20 2820 LR E. 20181111
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2-CA 4-SD 5-LD 9-AD 11-SC 12-LG 15-AG 16-RA
21-PE
1 Z7FMRIELEE (A) REMRAMIELEIL (B)
Fig. 1 Standard fingerprint (A) and different batches of
Perillae Folium (B)

&2 Ry MIEQEERUE
Table 2 Similarity of 20 batches of Perillae Folium from
different regions

Gii 5 AL Gi AL
zs01 0.966 zsll 0.976
302 0.972 zs12 0.869
zs03 0.970 zs13 0.949
2504 0.953 zs14 0.979
zs05 0.989 zs15 0.958
2306 0.987 zs16 0.988
2507 0.992 zs17 0.986
2308 0.983 zs18 0.962
2309 0.986 zs19 0.964
10 0.986 2520 0.970
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FREUE S IR e 2y, % “2.3.17 R “2.3.27 T
R C AR A BT S R, SR HPLC-
MS/MS £ £ X il 20 A6 R, RE 58 3 m A i 1
WG T /M. (O3 WL 2.

i i ] i |
1 | 7
1 \H[F'Al 10 304 V7 (e20, LW

0 10 20 30 40 50 60
t/min

-

2-CA 4-SD 5-LD 9-AD 11-SC 12-LG 15-AG 16-RA
2 BAMEBES (A) RELHM (B) # UFLC-Q-TOF-MS
(-) B TIC
Fig.2 TIC of UFLC-Q-TOF-MS (-) of mixed standards (A)
and extract from Perillae Folium (B)
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Table 3 Identification of characteristic components in extract of Perillae Folium
K5 mmin  [M-HMAH 7K MSMSHHERFEE  #2/(X107 &Y R
1 4.6 197.045 6/- CoH;0s5 179.0, 135.0, 123.0 34 A 5 3 14
2 104 179.035 0/~ CoH,04 161.0, 135.0 3.2 CA
3106 593.150 4/~ CyHy0p5  353.1,473.1 -1.0 FE2-6,8- HATHAY 15
419 637.104 6/~ CyHyOps  351.1,285.0,193.0 -0.9 SD
55 133 637.104 6/- CyHyOps  351.1,285.0,193.0 -0.9 LD
6 147 195.103 4/- CH;40, 59.0, 160.8 3.0 S A R
7 156 -/773.192 9 CyHy7046"  287.1,449.1, 611.1 0 KAH % 3-0-WMHERE A BE-5-0- 4 B B 4
8 167 -1625.1399 CyHy0p;  285.0,301.1 -1.0 LI 2% Y- 3350 S - 7 1 14
9" 180 621.109 7/~ CyHy0p;  351.1,269.0,193.0 -0.9 AD
10 194 ~/757.198 CyHy0ps"  287.1,449.1, 595.1 -0.5 0N 4
1 218 461.072 6/- C,His0,  285.0 -1.5 LSy RSt
127 229 461.072 6/~ CyH;g0;,  285.0 -15 LG
13 247 373.186 1/~ Cy5H,;504 135.0, 175.0, 197.0 -12 PRAEF IR T 16
14 273 193.050 6/~ CyoH404 161.0, 133.0 33 B
157 300 445.077 6/~ CyH;g0  269.0 -3.2 AG
16 312 359.077 2/~ CysH;605 197.0, 161.0, 135.0 -1.6 RA
17 341 719.159 9/- CyHyp0y6 1970, 135.0 -1.9 R DU S 14
18 387 285.040 5/— CysH;906 133.0, 151.0, 175.0 0.2 AR E 16
19 395 299.055 8/- Cy6H 1206 137.0, 199.0, 299.1 -0.2 BERER
20 423 269.045 6/~ CysH,405 151.0, 117.0 0.4 A 16
5508 T ik R

*compared with control

T4 KRN MEERER D RLMERR
Table 4

compounds of Perillae Folium

D% b il 2 r

Linear relationships of nine characteristic

235 (ug mL ™)

CA Y=53205X1+95269 0.999 4 1.6~100.0
SD Y=11622 X426 669 0.999 0 3.2~205.8
LD Y=17063 X+13240 0.999 8 2.5~156.8
AD Y=21825X+90833 0.9990 4.6~294.0
SC Y=23339 X+52385 0.9997 4.3~275.1
LG Y=13264 X+7977 0.9998 2.3~150.0
AG Y=29297 X+15290 0.9997 1.6~100.0
RA Y=22547 X+93993 0.9993 5.5~353.0
PE Y=3590 X+8 447 0.999 7 13.8~843.7

1.44%. 1.04%. 2.66%.

2.65 AFFHIZ IR EREIE B 20 HEAEEH
I ZE, H% “2.327 WU TERIE AR AR
TP 10 pl, Y EABAREIEGE, JFLURR
AE I 73T R SR 254 9 A pldr 5
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IFEAT 6 ANBEETF . 2 NMER M 1 AN Hs 1) it
AT, IERTFIZE R o B AT FR N 35 2203040,
BEYELL P<0.01 %R,

SRR, KT REE TRy, TR e
KA EEFRI LD LG AG &8 T b2,
RAEARZEREANK RTINS, | AR et ik
ZEHX LI CAL RA A& & WA
TLBORFER TR 2588, s PE, WIZEHOK
FIPE G, | AREER &R S (R 5.
3 AR TR A TS s o 2 R AN
B, BRI BOFN > T AR el > b2z [ (1
RIS B AT o e e B2, SO
SR S BRI R T AR A ATk 2 [ )y
fR&E (P<0.01), XIT PE &, WHEASH
PRI AR A, | /0448 PE St 2
T2 bz (P<0.01). Wl 3 .

2.6.6 LM RMARGKIE, Ll 20 HLEIR
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Table S Content of nine characteristic compounds in Perillae Folium from different regions
_— SR (mg-g ) MRS /(mgg")  HilEd/(mgg)
=

SD LD AD SC

LG AG CA RA PE

IR 0424021 0921044 0.79+0.39 0.93+0.37 0.56+0.25 0.09+0.04 0.25+0.07 1.71+0.67
Wb E 0.65+0.04 0.69+0.15 0.80+0.15 1.33+0.17 0.11+0.03 0.06+0.05 0.22+0.05 2.33%0.50
LUK 0.35+0.16 0.954+0.11 0.8240.10 1.204-0.54 0.53+0.03 0.12+0.02 0.4040.06 3.7740.29

2.44+1.30
0.49+0.12
0.62+0.16

AT MRk pmE

AG = CAIPE
= LG = RA

sk

S = N W A W

J 534/ (mg g )

ez E
TRORFE B, P<0.01
"significant difference, P < 0.01
3 FREFHEFHAMPRREER S ZEE

Fig. 3 Total content of different types of components in

3wl

Perillae Folium from different regions
25 RA 1K) O AN & o0 A2 &, AT SPSS 19.0
Geit A, RALIAERS, X A4 Pearson AH K
P, XPASTR] P M 5 TR 25 R AT IR M, 2k
[AEE KT 12 W, 20 L5 I5Rm 244 o] DU B e 7y
N2 RIS, H 1SN IRGEIIX R IR, 5 2
FEN LRI b 22 (K XCEE TR 24 28 ) i
KT 4, ZZFORTIH X 5 5 b 22 [ 1 X
RO RS B ML X 2 T . BB T4 KW, 3
AT R 250 WY I e 22 S, T LUK Sy
N3, TURIEEIR BRI SR K]
b2z [FER Iy, T g5 o zs15 1) AR SEAE 5L R
28 R g AL ) AR Al P SRR TR R R, R
TR SR, Hixm AL g R L, 1%
% 5254411 SD. LD, LG. AG iX 4 Flipisr
TRBAG, TR FERBOUA A R, XA R
T 2815 ML ICE TR AR 5 1% AR HEUCE IR

TE SRR I S ]
3 it

AR D s s, BT BGSIE IR ME
RGN E . RIEF= 2, S 22 )
SRR E NS, BT 5T
USSR, P DA SR B A ey BEAT 4 T
ARG, AR IR 2R R PR A RN 2
%, [N ERIR I O I AR AL B

TEREETT i B A H = .

JE SR GUEIE 2 H ar 256 i 0 0w 7
%, AHNARBFP T VR, e dR A BB ATBLEE
3T HEASREBH 2 X 43 AN R 7= Hi 58 ) i o 22 5%
TR 22 1003 3 5 R FRFR (1) SR IS 73 Wi I e s A
DX 3 AN ] 7 M 28 IRt 20 i . AN [ = i 245 44
FRB S B LTRSS 3 AN M s 2R R
RS EX AR MIRERT S PE 0 22 R8N
W . SCHERERW], 2 rh AR AN S 244
PEML. PRBEL AR A, [ R 4 3
2R N T R AT AR R, TR R
PR (RA %) K RVERS): PE AL E
P 220, SECRHEFX Zib X 2 &
W, R B P IRA .

AHIE 5 3 1 2 GEAS[R] AR R o3 H I oK AT
PR, A [R) 9 B FR IR B K (Rl A 4 BO6S
(SRR L GE D RTE 3 IRIEEPINE S8 SR E 18] 7]
TR T, 50% I 45 B 45 20 ] 3 v 3= 2268
g (%) U AR AT, R 5 e 4 T S I 245 44
R R, T BB A R U S5 A B G
FREUEG (8 — PR, DRI DL 50% F I K
WEREATHREL .

BN AEBHREE, RES D SRR R A 2
FE, HARIGIR. Bl TSNz, B
P SAHIER ST E . (H AR = 2544 52 AN
HHEREL, AEWE N E RN AR, SN
PP I S 22 NS, B T 05 a5 (1) I A A
o DRI AN R W28 5 2 o AT 5850 HT, %)
THEEER - 2 i, (R A R R R
REEL . ACSZIGI L X6 AN [F] 7 Hi 58 5 T 22 g sE
PEL BRI, 133K 1L I 2R R o o 5
FrERGL, IR A R T 24K
PRk T2 I SRR R — 2D I A RAIH o
S 30k
[11 hEZid [S]. —#6. 2015.
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