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Volatile components and antioxidant properties of
Pogostemon cablin ( Blanco ) Benth.
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Abstract ; The oil fraction of the volatile components from Pogostemon cablin (Blanco) Benth was obtained through hydrodis-
tillation,, and ether was used as solvent to extract the water-soluble fraction of the volatile components from the distilled waste
liquid. The volatile components from P. cablin were analyzed by gas chromatography-mass spectrometry ( GC-MS). The major
constituents in the oil fraction were patchouli alcohol (34.72% ), pogostone (12.02% ) ,S-guaiene (7.53% ), and sey-
chellene (6.69% ). There were no terpenes in the water-soluble fraction in which pogostone (21.89% ) was the principal
constituents with the highest content. The antioxidant activity of the volatile components was tested by DPPH - scavenging
method and ABTS " - scavenging method. The results showed that the water-soluble fraction of the volatile components from
P. cablin possessed higher scavenging activities on DPPH - and ABTS free radicals than the oil fraction. The 1Cy,values scav-
enging on DPPH - of water-soluble fraction and oil fraction were 0. 187 0 and 6. 489 9 mg/mL, the ICy, scavenging on
ABTS* - were 4.662 x 107 and 0. 998 5 mg/mL, respectively.

Key words; Pogostemon cablin (Blanco) Benth ;volatile components ;oil fraction ; water-soluble fraction ;antioxidant activity

| #E T Pogostemon cablin (Blanco) Benth. /&
TERHRI S S m Ay, DL i 2y, 23R ]
57 A AR TR 2, R B, IV i =22, B
A5 T E IRIK R R B
FERVER 25 AN, W S IOy T 28 Bt il ik

Wk H 9 :2020-04-17 H% H 1 :2020-08-26
FETH : F K A RBF M 4 (21662003 ) ;)7 V5 [{ AR BE = A 4
(2017GXNSFAA198211)
« JHAEVEE Tel :86-013633078478 ; E-mail ; tianyuhonglz@ 163. com

Tz AT e SR A bk, A At
ST A FA S A TP S R 2R R
RS LY AR B — R T K 28 R
T R B R R 3 RO AR I, RS T
FERWE AR EA Y o ARSI A R D e TR
T TAEZR I A vh S K8 RS I TR 2 e, T
LR HR B BB A 53 7K P B 23 0 20 v ALK B
SR 0 K B P S A A O T K
FERNE Y SRR AL )2 T B A AR E A5



1710 KIRF=YIBF R 5T K

Vol. 32

G353 B Y, T ELIORS T /K 89X FR 4R i, B TR
(7K FE /IS K 4% T IS0 A A1 R R il v e
7 FE B AR S AT WL o RS A PO BT
b P B ORI L R BLE, BT
IR AE D TE R S IRE IR R £ . A SR
WU TR AR R L3 W IR 3 4 R PR 4, R
H GC-MS #4714k 153 3 # , I X HIE Br DPPH
HHZEFN ABTS [l B Re ) 34T T VFEMNY, MR G TT
RANAT BRI R 2K
1 SLIHERS
1.1 58|

TR N AR R T 25 RO AT R | 7
IV KA R AT 2015 R FE 2 ) — bR i
HE

2,2- T RS- AR U A il & (DPPH - )
(AR, 3£ Sigma 2y #]) 52,2"-BRE-M(3-Z FFRIF
WEMEIR-6-fii 2 ) ek A i 5L (ABTS ™ - ) (AR, 3¢
(€] Adamas 22 7)) s s BRREP (K,S05) (AR, PH PRl
JBAR A BRZA T ) 5 BUT B X 2K — W (tert-butylhydro-
quinone , TBHQ) (AR, 3¢ [ Sigma A H]) ; T HE ¥R 5
161 75 B ( butylated hydroxyanisole, BHA ) ( AR, & [#
Sigma /N ) )7 2 FF S ( patchouli alcohol) (97% , 1
TR PHEARUE S AR A R AT ) 5 )7 78 5 B ( pogos-
tone) (98% , LR PHESRER AR A RS A 5 &4k
9 (NaCl) (AR, " AOCARERHE R A R AR 5 LTk
(C,H,0) (AR, 4 I P4 B fb T A BR A F ) 5 & B
(C,H,0) (AR, &5 1T B R IR AW ) o

TRACE1300-18Q QD “SAH (A, 3i%- B i Bk FHAY ( 38
[E] Thermo Fisher Scientific /2] ) ; HP-5 44 FE 400
FEFE (30 m x0.25 mm x0.25 um) (3£ FHZHERR
FABRAF]) ;1788 #5 A i Ly G N o A A
PR 57228 BUAT ULAREEETH (LA BT X
A RAF) .
1.2 KEHNAE
1.2.1  J EHEE MR I

VRS AR R B A3 T AR R 3 A B B YA B
100 g S FEA) 77, HCE T 2 000 mL BN, fin
AR5 K G R OB O | R TKZE R
ZEIBIELAR I 6 h, 1k 43 )2 5 13 O I B AR B
1.34 mL, FREN 1.31 ¢ 42K 1.31% . iy
T REARTIN AR e TR

JRE T M LA K S T 3 ) K 2R R
JE BRI BT AR BRI U8, FRUCHEA T ZE AR OB

o B WO NaCl 47 5 FH K 2 BEAE B, 50
CORE I 2 T, AR BUELAT 55 U ) % 88 TR
WARED R KBS PEFE B A7, R E R 0. 68 g 4RI Ny
0.68%
1.2.2  GC-MS 447

K GC-MS S ™ 782 45 45 P 1840 (0 i A 8 3
TR B4 PR AT 5 M s e . R il 45
7 HP-5 BN (3% HE, LA 7 30 m x 0. 25 mm x
0.25 wm, HAREAEE, i 1.0 mL/min; HEFE
i1 L, it 1 150, JEFF R 280 °C L #2 HiiR
J#280 C, RABTFIU:60 CLAHF S5 min, Ft 5
260 °C (2 C/min) , F 260 CA£4% 5 min, KiE M
RGP FIZER 2 min, FUi% 4 0F EL g, 7
AEE 70 eV, FL PG aR HL R 1.5 KV, BTt 494 a
50 ~550 amu, 2434 2o RN & 04 BT %
B PEAT NIST17 AR U 2 iR 2R , {65 NIST17 #x
HETE R T LAY ST sk RS KT 850 (194 T i 47K
T, SR e R B o ik S A A At e LAk 22 A7
SE R VG T AUA — R 5 A A A X 40
T,
1.2.3 DPPH - &/ A el 2

PLIC/K AR5, Bic il 0. 02 mg/mL i) DP-
PH « 5, ®ECIRAE o A0 i SRR B A S
DPPH - ¥ 8531851, B INE I [H) R 1 h, 7E 517
nm AR E WO RE Ai, LLJC/K S B AR B A
Z P RYRE AW DPPH - 350000 i LW 6B o Ac
1 Aj, S d A = BCE4E™ . L TBHQ Al BHA
YE R BRPEXT B, DPPH - VEBREE S 1315 A=k

S=(1_A A

iA_(. _,-) x 100%

A, 2 mL BESR Y +2 mLDPPH - [y
FEREME ;A 4 2 mL BEFE W +2 mL JG/K 2 EERY
JEHEME A, A2 mL JCK 2B +2 mL DPPH - BYIR G
A
1.2.4 ABTS" - Frhak h ey 2

$ 7 mmol/L Y ABTS ™ « AV AN 2. 45 mmol/L
IR IR A, 165 IR T #EA7 24 h J5 155
ABTS® « BEWE, 3 F TG /K 2 W5 30 35 Houke Ji8 , 1 Ho A
734 nm KbIESEREH 0.70( £0.002) , 3545 ABTS* -
TAER . AR B FE SV S ABTS T - T
YEWIR S, 't 6 min J5 il HAE 734 nm Ab Wt
FE(E A, LATC/K Z AR R i 000 s L o'
Ay, S E S =R IBCEIME ), Ll TBHQ #1 BHA 15




Vol. 32 UL o) B O 2 V23 B E R RE 5 1711
S BHATEXT AR, ABTS® RET R AN 1 ETHAR BT K PR A R4 53 A, 45 21 2 R4
g —Ai < 1009% SrEE TG . A L PR, )T AR R

Ao IR BMAR A 7 2 AN T 29 AN 2H 2 B A2 g

Ay N2 mL OB +2 mLABTS™ - jWSe 43, ilAHY B & B0 84. 36% K IE PRI 4 4 4
JEAH A, 72 mL AR +2 mLABTS * - fIOL AR SERRIN T 28 DALY, KIS B

2 #HR5WRR WY 40.72% , G5 R 1, F b & W) BT BN
2.1 GC-MS SR HP-5 B0 (At vh i it Hh W HES
#1.2.27 GC-MS Mk 4% #Fxﬂ“ <A R A
A B 7 |
| \ | -
E |
l - ‘\‘
‘ M | \‘“ “ " i it ’ﬂ‘\}ﬂy\‘:‘]l‘,\,\‘ L
I JTERELERSHBEAES (A)FKBFEAS (B)HEBETFRE
Fig. 1  Total ion chromatogram of oil fraction of the volatile compounds( A) and water-soluble fraction of
the volatile compounds(B) from Pogostemon cablin(Blanco ) Benth.
Rl ITEENERELERS
Table 1  Chemical constituents of volatile compounds from Pogostemon cablin (Blanco) Benth.
AAXS T 32 i
. Reﬁﬂﬁ Bj IlH?me e R Relative percentage i % )
No. (min) Compound Molecular formula . A &ﬁ%ﬂii
Oi phase component 1" £

1 4.31 HERE Furfural CsH, 0, - 0.14
2 4.72 ZHE TR 3-Methyl-butanoic acid CsH,,0, - 0.33
3 4.85 HEfS 2-Furanmethanol CsHq 0, - 0.41
4 5.45 T HIE TR 2-Methyl-butanoic acid CsHy, 0, - 0.92
5 6.24 J%.i# Pentanoic acid CsH,, 0, - 0.43

6 7.74 a-JEH a-Pinene CioHye 0.10 -
7 8.85 K Benzaldehyde C;HgO 0.03 0.21
8 8.98 5-H L0 RS 5-Methyl furfural CsHgO, - 0.37

9 9.69 -4 B-Pinene CioHye 0.18 -
10 9.98 SECL#R 4-Methyl-pentanoic acid CoHp, 0, - 2.69

11 10.70 3-2F [ 3-Octanol CgH;30 0.01 -
12 11.82 . i Hexanoic acid CeH,, 0, - 2.09

13 12.47 D-#7%5 45 D-Limonene CioHyg 0.01 -
14 12.75 K H i Benzyl alcohol C,HgO - 0.27
s s S Byt 1) e -
16 13.25 K % Benzeneacetaldehyde CgHgO - 0.03
17 13.84 5-2. 3 " F 2 (3H) - IR 5-Ethyldihydro-2 (3H) -furanone Cs¢H40, - 0.07
18 14.57 2-Z LI 2-Acetylpyrrole CeH,NO - 0.12
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2:5% 1( Continued Tab. 1)

AR 235

2= 1R ER (1] oy STt Relative percentage( % )
N Retention time C d Molecalar formul T~ p
o. (min) ompoun olecular formula WAL ‘/Xj;ii‘%j%}i
0il phase component S
ingredient
19 16.04 4-H A FLIK ) 4-Methoxyphenol C,Hg O, - 0.11
20 16.83 F5 [ Linalool CioH ;30 0.02 -
21 17.55 7K T Phenylethyl alcohol CgH,,0 - 0.93
22 18.98 5 VRER ( + ) -Nopinone CoH,,O 0.01 -
23 19.11 WA I trans-Pinocarveol CoH;0O 0.03 -
24 22.58 a-PAHEE a-Terpineol CioH ;30 0.03 -
25 23.10 HE K Estragole CoH,0 0.01 -
26 23.71 L AT Verbenone CioH,0 - 0.10
27 24.62 2,3- A ZE IR 2 ,3-Dihydro-benzofuran CgHgO - 0.18
3-2, K4 K1 H-np g -2, 5-— i y
’ C,HyNO. -
28 25.51 3-Ethyl4-methyl-1H-pyrrole-2 ,5-dione TR 0.27
29 26.57 4-H A PR H B 4-Methoxybenzaldehyde CgHg O, - 0.09
30 30.53 2-H & Fe4- 2 I35 FE PR 2-Methoxy<4-vinylphenol CoH,,0, - 0.31
31 34.84 B-T %M B-Patchoulene CisHyy 2.66 -
32 35.61 B 7 M B-Elemene CysHyy 0.82 -
33 35.79 FEEE Vanillin CgHg O - 0.46
34 36.42 (-)-FPEZERS (-) -Cycloseychellene CsHy, 0.53 -
35 37.21 Tt # Caryophyllene Cy5Hy, 1.77 -
36 35.58 VG745 Seychellene CisHyy 6.69 -
37 38.66 a—j@ﬁﬂ/]\‘}fﬁ a—Guaiene C]5 H24 1.81 -
38 39.39 o) FEF M a-Patchoulene CsHy, 3.20 -
39 39.62 WE 154 Cyclosativene CisHyy 2.04 -
40 41.43 vl 22 y-Gurjunene CisHy, 0.37 -
41 42. 14 B2 X FERKS Aciphyllene CsHy, 1.68 -
42 42.76 8- AAME 6-Guaiene CysHy 7.53 -
43 43.17 a- WK a-Maaliene CisHyy 0.16 -
5,6,7,7a-PUE 4,4, Ta- = HI3-2-(4H) I -0 I
,6,7, 4, C. H.O _
a4 43.49 5,6,7,7a-Tetrahydro4 ,4 ,7a-trimethyl-2-(4 H) -benzofuranone 117716 =2 0.47
(1R,4aS,6R,8aS)-8a,9,9-—H %t-1,2 ,4a,5,6,
7,8, 8a-/\E-1,6-1F H JL25-1 -2
. ’ C,,H,0 -
4 45.22 (1R ,4aS,6R,8aS)-8a,9,9-Trimethyl-1,2 ,4a,5,6, e 2.31
7,8 ,8a-octahydro-1 ,6-methanonaphthalen-1-ol
46 46.96 E AL A T4 Caryophyllene oxide CisH,, 0 2.33 -
9-¥#234 7-H & 453 2-Cyclohexen-1-one ,4-
’ ’ C,3Hy O -
41 30.53 [ (1E,3R) -3-hydroxy-1-buten-1-yl ] -3,5 ,5-trimethyl-, (4R) - 1372072 0. 14
48 50. 83 I 7275 Patchouli alcohol Ci5Hy O 34.72 0.99
49 54.08 (-)-VHELA (-) -Rotundone CisHy, O 2.62 -
50 54.71 I Pogostone C,His04 12.02 21.89
6-[ 1-(FEH L) LHiHE4 8a-— -3 ,5.6,
7,8,8a-7NA-2(1H) -Z5 6-
o C,5sHy, O -
3 39.57 [ 1-( Hydroxymethyl ) vinyl ] 4 ,8a-dimethyl-3,5 ,6, 152 0.86
7,8 ,8a-hexahydro-2 (1H) -naphthalenone
52 62.76 425 Corymbolone Cy5H,, 0, 0.14 5.76

53 67.24 +7NKEfE n-Hexadecanoic acid CisH;3, 0, 0.53 -
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Fig.2  DPPH - radical scavenging rate of essential oils at different concentration
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fi¥, FIdl, Note:A. Oil fraction of the volatile compounds from P. cablin ; B. Water-soluble fraction of the volatile compounds from P. cablin;

C. Patchouli alcohol ; D. Pogostone ; E. tert-Butylhydroquinone ; F. Butylated hydroxyanisole,the same below.
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TERCE BN, T HARAEAE B Bl AR
TR NE AT WA LAy s & T AR, O
HE A A (21, 89% ) 1Y & Ht = TImAH S %
I (12.02% ) W&, | F D EE R B2 K
H AR BURE, VR 22 7RG i 0 T 24 B 4y, A —
SEMPTEAAE T, DR TE At S A T b A B (A i
BRULZ AN A FE 2 B PR PR PR R
B U R
2.2 TEFELMR S DPPH - BRI E
DPPH - 5 HLHLF, 7F 517 nm A 5 i, H s
B EERO, YA BRI, TS H
P B~ X T R o 5, L e AR P S L 7
(PR B R, B2 HARRRE T #EE
R AT B 2 KPSy )RR R
T LA S W 470 4 46 57 TBHQ #1 BHA X DPPH -
TR R 2 AT, BE 2 RE S e R G 3 R X
DPPH - & BRAG AR 2 158 R RMR R 78 i
S IR B A3 FK 5 2 B 43 X DPPH. - (143 Bk
BOREIEBOCR, 82 Pim, LRAMT , RO
[ 1 h B, ) 28 7 44 % B0 T R B 0 K s
A3 BR DPPH - (1 1C,, {53514 6. 489 9 #10. 187 0
mg/mL, ] EREE ) A B DPPH - 1) IC,, (&
4y 8.318 3 F15.491 7 mg/mlL,
2.3 [TEFEEMRS I ABTS' - HiERYRE
ABTS ™ - J&—Fh HLAT Rk 5 a0 FLM: AE X AR
SERYK A E B 3, il K,S,04 A fk ABTS™ -
AT, H5 BA PR RE 1 BURE S SR T (YA
OB AR I B I0 60, HLAR (0 10 R R Il ) H g 4R
LA i, RO (N T B 3 AR

VRIE TR T 254 5 A L3I 80 A R A 1 %
ABTS™ - (iEERA . W 3 WA, A 45 A e
SRIRAR BT FI KB ME 40 % ABTS ™+ (15 BR324
BERE i e BE B 3G TG K, 3R 2 R, SRE R T
JRE T M G T R 3 R K U R A T R
ABTS™ -+ %) ICy, {43 5124 0. 998 5 Fi1 4. 662 x 107
mg/mL, JTEEEE EFENER ABTS® - 1 IC, i
AR 2,126 5 F116.283 8 mg/mL, FW| | FEFE
MRS P K TR I3 B ABTS ™ - Y RE ) i i
95 TMAR R 2) , ELIMAH 8020 R 8 1 1 23 i A A e
J1iR TRy ) AR AR

AHOCHIFFEA A I, AE W 2 P WL 53 R 7K T
SrEIHE A AL E 7708 T I A B 43, Rania 250 5% A
DPPH - JEBRIEF -5 % b 2L BT B AL L g 45
FW] 4 B AE K AR 1 o B BT B AL R ) R R
FAMA AL Y o Sanja 25 16 5206 45 AR IE 52 MK A%
ZEZEAIH T SR IR KIS VA% & 853 T R DPPH -
(Y RE 7L T IAE 5% o Shen 45" % A A1
THAE . 25 MR 09 7K ¥ 1 4% & 8 4 %) DPPH - Al
ABTS ™ - 47 RUFRYTHBRIE A, 23045 2R s K i
PV R T TR RE ) 5 5 1Y & B 3 UTAH G, 13
YT R, PUELRE R . 7RSS E R A
(T R A PR o Hh S A 4= SR R % A
2-H A - OB By AP I 2 i, AR & R
106 AEAE B A I P bl AR 25 32 B4 202 T
TET REAFE A 3 AR B v AN 55 26 9 o
PRI ZE A /K #E & 43 % DPPH « Rl ABTS ™ -
(R R BE R iR T I AH 20, X5 AH G Y T 5T 4
TAHFF

R2 JTERERMNSHRSLESE

Table 2 Antioxidant activity of volatile components of Pogostemon cablin ( Blanco) Benth.

IC5y (mg/mL)

K

Sample DPPH - ABTS* -
JRERR R A AT I AR R 43
Oil fraction of the volatile compounds from P. cablin 64899 0.9985
JREE R AT R R 4 2
Water-soluble fraction of the volatile compounds from P. cablin 0. 1870 4.662 %10
] FEFF I Patchouli alcohol 8.3183 2. 1265
I FEF ] Pogostone 5.4917 16.2838
AT FEEXF IR 1 tert-Butylhydroquinone 2.154 x107 1.910 x 107
T I Tk Butylated hydroxyanisole 6.184 x107 1.802 x 107

&

3 455
ORI T )RR A A AN L3 A A 23 K

MRS , 43 IR AT GC-MS B L AT T 8 PR B
IrMT e MR R R A R A R BT AR S R A
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