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Research on correlation among “four natures” drug properties, penetration
enhancement abilities and chemical components of essential oils from pungent
Chinese herbs based on stepwise discrimination analysis method
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Abstract: Objective To investigate the correlation among the “four natures” drug properties, the abilities of penetration enhancement
and chemical components of the essential oils (EOs) from pungent Chinese herbs. Methods A total of 20 kinds of EOs with different
“four natures” drug properties were selected for pair comparison. EOs were extracted by steam distillation and analyzed by GC-MS, the
skin resistance kinetic technology was used to investigate the abilities of penetration enhancement. Based on the research results, the
factors were selected by stepwise discrimination analysis method and variance analysis method and the prediction model was
established. Results The order of the abilities of penetration enhancement of EOs was: hot > warm > cold and cool. The higher the
content of sesquiterpenoids was, the warmer the property tended to be. On the contrary, it did not contain sesquiterpenes, or its content
was low, and its property tended to be cold and cool, and the abilities of penetration enhancement were weak. Conclusion There was
a correlation among the “four natures” drug properties, the abilities of penetration enhancement and chemical components of EOs from
pungent Chinese herbs. And the sesquiterpenoids from EOs may be the most correlated chemical components with the “four natures”

drug properties and the abilities of penetration enhancement.

¥ HHA: 2019-05-21

EEWHE: LHETATEP AL R R PO E A H (ZDXMHT-1-15); {LI548 FEZEEHAL I (ZX2016D1); ILHE 2%
RS 2 A VEVEAN RSB = I H  (JKLPSE201808); VLMW L AR EHTTHRITH (KYCXI18_1591); VLIRE KA GH I ZRit
RIS H (2018103150272): LA MR FEREE R TREBITH (2014); B IR 2 KSR 25 2 4R B 1018 E B 4 T
H (2017)

EFRIN: BCE (1977—), @ZEER, ML, FENFEERGEES. BRI . Tel: (025)85811335  E-mail: ywgl977@sina.com

«BEEE B 7 (1975, %, #HL, mLAERN, FEMNFPAELEAHIFITIF. Tel: (02585811769 E-mail: chenjun75@163.com



4220

¢ £ % Chinese Traditional and Herbal Drugs 38 50 % %8 17 3§ 201949 A

Key words: essential oils (EOs) from pungent Chinese herbs; hot; the abilities of penetration enhancement; sesquiterpenoids; stepwise

discrimination analysis method

HHEJERT “ AN IR 7, B 2R TP 2R IR
AN E RS Aigke —, 25088 T248
IR AES2, T B RRDRRE T REC s, K
Gy LI FRAR M, R T SR IRIS,  ReE F )
073 Bk & B E B W U {2 123 7 C penetration
enhancers, PE).

T2 e — RS PE R R PEN L, R
YLRTIIRT 78 R B 2545 & PE 25k B kb 2y,
FFEr i R ER N SE R A, il “SE N, J7E
Wb i 7 “ s MG, K2 BHE, HAeIT B Sud il
o, LLEREEAS ., R A FR T T 2
TE B T 2545 Sl PE BF 78 7 .

IR A AR O AR, AR SEER IR T
20 FE R Hp 2545 R, F A RRECRT, e E A )
2 Mrh g Rk B A —2h 2y GRELZ. R
2y I AR GBS 25D, BRIUSAGMEATFRSL,
R ZGTEAFAE CAnFR . VA R & 1 24 B A
FEAAF . B ELE IR H i ik B 2 4 R 1)
HIDYS 2451 CGARNE. IRFNFERD ek 253K
W R ARB R IR, FREmIR T S BUX —
(1)) Joi =it o
1 #MR5AEZE
1.1 48§

PTHW R AR L AAE Rl Ty J8 i H A e
I, HERMPERA (M BRI ARAFD,
TGL-16B BUEnd & Ol (B 2 R2EAEE) ),
BAS-1248 B3 #1 K. BT-528 B4 M1 R-F (fE[E
T2 R B BRAF]D, Millicell-ERS02 7 441 ffd fi5%
FL R 524X (32 Millipore A7), Agilent7890A-
5975C BUSAR GBS B (G2 EZRER A D,
1.2 #M5iH

R ERZE. T2, B 285 (D). 16
W \ATEE . NEE. I BB, RAE.
HIT. W TH. FARE. AE. e, B4
WH TN TR R P GR A FR AR, #5558
171208 180117, 171224, 180102, 171122, 171217+
171209+ 170920+ 171227 170620 180127, 171218
170711 180206, 180112 171216+ 171119; H&
AT R AR A A RAF, #t5 16010500,
IR IR G R B R R 2R S A R R S

B5 (25 80) 2015 AERR— BB 2K A (W
BRI RAR, T 1503260, 5
NI BERR ORI B K2R GLI5) AR
A, 5509 20170214, 20171102,
1.3 ¥

M SD KR, #AE (2204200 g, TR
LT XE RS EIEY, VFaliES SCXK
(75) 2017-0001,
1.4 PIHELHAH&E

B A i ELIR W B A, FAx 19 R 2535 A 4
BOTEIS : FREC—E BRI, B — ek
BE, INIE SR B, A — & 15 2 2540
K, EBHE RTINS . W, BB Lamin
ZRVRK A v R A SR BRR SC 1  IRIE—E I T
I CRAR b — 2 I 18], Z2 4% A v ) AN PG 0
fEabm#. =IE FCE 1 h, AR OB RERER
ML NG ETOKERBRNIE K, 4 CTREDEE B R
M. BARFAEIE 1.

F1 KESEFBRERDPLGELHMHOSHESEER
Table 1 Factors and yield efficiency of EOs extracted by
steam distillation method

VR R

e s B ok S b
Ziptatr REVE SRS RiERE/ i 2,
P 24 8 1 7.0 021
Bi A 24 5 1 70 0.04
SEH 50 6 1 6.5 0.23
Ak 10 14 0 40 1.17
BET 10 7 12 7.0 0.08
AE 50 6 1 7.0 047
EAE 50 6 2 7.0 022
AFK 24 (Fik 5 1 6.0 2.02

7 24h)
i 24 10 2 7.0 0.1
HEE 4 6 1 5.0 1.04
TE JRZitt 5 0 40 407
T 10 12 0 6.0 1.46
T% JR 25kt 12 1 6.0 13.80
WE 24 6 2 7.0 1.82
JAEE 10 5 0 4.0 493
REHE 50 8 2 6.0 020
NEF 24 5 0 6.0 171
R 24 5 0 4.0 2.13
EE 24 8 2 6.0 4.00
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1.5 HAEL M GC-MS 747

1.5.1 ARl BRI 0.10 g, FEEFRE,
BT 10 mL &, INESIR LB R E B 2 X

BUi&E £ 12 000 r/min 20> 10 min, B_EEWR, 00,
1.5.2 GC-MS %ff HP-5MS {ailik: (5% H %
REEA A TEBAE, 30 mX 0.25 mm, 0.25 pm);
HBANRS, BRRE | mL/min; 575~ ELJE,
HEAERE 70 eV, BEFIRIRE 230 C; S OEE

250 C, HEFEARL 1 pL, SREUMRBERE T AT 50
Bro BARRIN A K 2.
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Table 2 Parameters of EOs by GC-MS analysis

FEI M I TR FREHE (m/z)
YT VT 50:1 50 ‘CH&KF 6 min, 3 “C/min E] 70 C{R#F 20 min, 5 ‘C/min %] 180 ‘C{#KF 6 min 40~400
Sl paii 50:1 90 ‘CH#%F 8 min, 5 ‘C/min %] 160 C{fFF 6 min, 20 ‘C/min | 250 ‘C{##F 10 min 30~500
S 50:1 60°C, 6 C/min F| 100 C{R£F 2 min, 2 ‘C/min F| 150 C{#£F 2 min, 30 C/min 30~500
2] 250 CHRFF 3 min

g Wi 5001 50 ‘CA##F 2 min, 2 ‘C/min ] 180 ‘C#¥F 3 min, 10 C/min 3| 250 °C 30~500

B 50:1 60 C{f4F 1 min, 4 °C/min F| 180 °C, 10 ‘C/min ¥ 230 'C 30~500

T 50:1 60 ‘CH#KF 3 min, 15 ‘C/min £ 150 ‘C{#¥%F 2 min, 0.5 C/min %] 180 ‘C{E¥#} 2 30~500
min, 15 ‘C/min 3] 250 ‘C{#4F 2 min

H AR 50:1 50°C,5 C/min | 120 CHEEF 10 min,3 C/min £ 150 ‘C £ 10 min, 10 “C/min 30~500
% 250 ‘CHRFF 1 min

AR 40:1 50°C, 5°C/min 3| 100 C{##F 3 min, 1 ‘C/min FJ 150 ‘C{#FF 5 min, 5 C/min 30~500
#1250 C

LEiIgli 50:1 40°C,7 C/min F] 110 ‘C{##F 5 min, 0.5 ‘C/min £ 120 C, 1 “C/min | 150 C, 30~500
7 ‘C/min F| 250 C

FLA&M 5011 60 ‘C{f#F 3 min, 5 C/min ¥ 220 C 30~500

e R 2 50:1 50°C, 2 °C/min#]90 C, 7 °C/min %] 145 ‘C{£¥} 6 min, 10 ‘C/min £ 250 'C 30~500
{R¥E 5 min

TEARH 50:1 50 CH#%f2min, 5 C/min ¥ 150 ‘C {44F 2 min, 10 ‘C/min ¥ 250 C{#HF 30~500
5 min

T2l 5011 45 C{#FF 2 min, 5 C/min 2 180 CHEEF 10 min, 10 'C/min £ 250 C{RHF 5 min 30~500

TR 501 100 C{#EF 3 min, 6 ‘C/min200 ‘C, 30 C/min ¥ 250 “C{44F 5 min 35~500

ALz 40:1 100 CAR4F 1 min, 5 "C/min ] 120 ‘CH#£F 3 min, 2 ‘C/min #] 130 °C, 20 °C/min 50~650
F 150 ‘CA#FF 5 min, 20 ‘C/min ] 200 C{£4F 5 min

J\AERM 5011 50 CLRFF 3 min, 5 C/min | 180 C{RFF 2 min, 7 C/min F 250 ‘CLREF 10 min 30~550

S 3N 50:1 50°C, 2 °C/min %] 90 CHEEF 0 min, 10 ‘C/min ] 120 ‘C{#£$F 5 min, 2 ‘C/min 40~550
2] 150 ‘CHR%F 10 min

ZIN T I 501 80 ‘C{#FF 2 min, 5 C/min £ 120 CHEEF 5 min, 1 “C/min | 130 C{#4F 2 min, 30~500
50 “C/min %] 250 ‘C#¥f 5 min

EAARGH 50:1 50 ‘CH&%F 3 min, 3 C/min 90 ‘C, 10 ‘C/min %] 220 ‘C{&¥F 5 min 30~550

EEWR 50:1 60 ‘C{#Kf 2 min, 6 C/min #| 180 C{##F 6 min, 2 ‘C/min %] 100 ‘C, 6 C/min 30~550

F) 170 CH£FF 5 min, 20 C/min F| 250 CH£F 5 min
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Table 3 Results of evaluation of penetration enhancement effect of EOs from pungent Chinese herbs

YER FF/min' (n=15) ER &R F#%/min! (n=5) ER
FIFFh GRD 0.156 0+0.044 8 6.85 WA () 0.141 6+0.021 6 6.22
b7 R GO 0.152140.032 7 6.68 SetR (58 0.150 34+0.049 1 6.60
A (B 0.146 8+0.046 4 6.44 ST G 0.118 6+0.035 6 5.20
AREFH GRD 0.190 240.024 7 8.35 HAEMW (J8) 0.138 4+0.018 7 6.08
FLEMW GRD 0.152 140.022 4 6.68 Al (58 0.131440.057 3 5.77
R ZE (O 0.216240.0357 9.49 temit GiD 0.133 940.050 7 5.88
T2 (FO 0.153 7£0.040 2 6.75 T&w GRD 0.022 9£0.007 7 1.00
WEEM (RO 0.182240.049 6 8.00 AR GRD 0.1529+0.073 4 6.71
RHH (FO 0.173 8+0.089 0 7.63 ANEENED) 0.142 5+0.064 7 6.26
EHROE (FO 0.170 4£0.065 0 7.48 EEVE A GRD 0.1313£0.023 7 5.76

AT 2 MR RO AL GRANZER. #FED

Comparison of matched pairs of EOs in same line (warm vs cold or cool, hot vs warm)
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Table 4 Drug property characteristics and chemical components of EOs
JRE 0%
R ATE MR B RPRERR fRREE R MRMERRMENT  EERE RESERE RS HE
ey Al ke A "2l RERED WaEY  EEAEN RE AL
Bitpali B 019 9872 0.80 0.15 0.00 0.14 0.00 0.00 0.00
Bl A Hoo8433 1321 0.00 0.00 0.00 0.00 0.20 143 0.83
B B 5.76 0.88 0.00 0.17 0.00 0.86 9223 0.10 0.00
el HoO1960 7712 1.64 0.24 0.00 1.25 0.00 0.14 0.00
LI FS 5.29 1.79 10.74 0.43 0.00 70.20 8.19 021 3.14
ST FS 0.06 1.87 6.59 3.73 11.46 19.54 48.63 8.12 0.00
BHAREM FS 7.15 1576 4812 1250 0.00 0.75 8.87 0.09 6.76
ARE B 4.97 433 2841 7.87 0.00 51.23 1.56 0.68 0.93
4 FS 7.10 9.67 2992 4220 0.00 1.4 9.67 0.00 0.00
b il B 539 5.01 0.38 0.60 12.65 67.93 8.04 0.00 0.00
AERL B 8257 1390 L1 0.00 0.00 0.32 0.1 1.99 0.00
THl B 0.00 0.18 1.55 0.20 0.00 0.00 98.07 0.00 0.00
JUnEEE R 0.77 0.00 0.33 0.00 0.00 0.00 98.90 0.00 0.00
ANl Bo1202 2.49 0.00 0.00 0.00 0.00 85.12 0.37 0.00
BRI B 4775 49.61 1.21 0.18 0.00 1.25 0.00 0.00 0.00
HRZEM B 1833 5740 22.07 0.00 0.00 1.40 0.41 0.39 0.00
T B 2157 7.33 64.32 2.30 0.00 0.98 0.00 0.00 3.50
P #H 0.00 0.36 41.07 0.58 0.00 0.00 57.57 0.00 0.43
RICH o 5526 8.20 2243 7.93 1.67 435 0.00 0.16 0.00
B #7689 0.11 17.90 1.68 0.00 0.08 035 2.98 0.00

1E#f. FIRIRECN f=-8.460 240.047 2 xx33+0.001 1
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100%AERFI0 . FIA KBS [ (x) = —11.722 5+
1.240 4 u+0.213 1 x3, £ (x)>0 FAH, £(x)<0 H)
N VLR SR, AMEET
W, [BIBRE T .

(2) ZRFG: s =k 2 WA A B E
TPERIRAE ux3s XX33% XX13% XXj6n X1~ XX7g, KPR
FRE uxyy xx32 NMEE, BELRTEL 100%1E#
5 R BE f(x) =—16.52740.204 ux3—0.014 xx33,
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PERISZI AN T2

FIR R EOZ Fi = —3.860—0.040 x;+0.102 x;+
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