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Compositional Analyses by GC-MS and Antioxidant Activities in Vitro of Petroleum Ether Extract of
Hypericum Patulum Thumb. Under Ultrasound Irradiation

ZHOU Fujia, LI Enchao, CHEN Wei, WANG Yongjian, DUAN Jingyu, ZHANG Chunping”(School of Pharmacy,
Jiangsu Key Laboratory New Drug Research and Clinical Pharmacy, Xuzhou Medical University, Xuzhou 221004, China)

ABSTRACT: OBJECTIVE To study the chemical constituents by GC-MS and antioxidant activities of petroleum ether extract
of Hypericum patulum Thumb. under ultrasound irradiation. METHODS The chemical constituents of Hypericum patulum
Thumb. were extracted with petroleum ether using the ultrasonic extraction method and analyzed by GC-MS. Furthermore, the
antioxidant activities of petroleum ether extract were measured by DPPH and ABTS'* radicals scavenging activity assays.
RESULTS The 24 compounds were identified from the petroleum ether extract of Hypericum patulum Thumb. under
ultrasound irradiation, 3-methyl heptane with relative content of 26.329% was the most among them. The types of detected
compounds were alkane(57.99%), terpenoids(17.22%), aromatics(7.78%) and others(17.01%). The DPPH radical scavenging
effect and ABTS"" radical scavenging effect were individually in logarithm relation with concentration in a certain range. The
ICso value of DPPH radical scavenging was >20 mg-mL~!, the TEAC value of ABTS" radical scavenging effect was
(3.71£0.1)umol-L~'. CONCLUSION The liposoluble constituents of Hypericum patulum Thumb. are abundant, and show
certain antioxidant activity, which offer a scientific basis for further chemical study and utilization of Hypericum patulum
Thumb..
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Fig. 1 Total ion chromatograms of petroleum ether extract of Hypericum patulum Thumb. under ultrasound irradiation
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Tab.1 Constituents detected from petroleum ether extract of Hypericum patulum Thumb. under ultrasound irradiation

No.  RE{M &)/min AEr/E s 5 Finsie s TR & /%
1 6.181 ZHEIR R St C7Hy, 98.11 1.382
2 6.229 33-ZHIHE O CsHis 114.14 5.213
3 6.547 23-ZHE O CsHis 114.14 4.320
4 6.624 2,5- T CsHis 114.14 9.212
5 6.659 4- KL B fe CsHis 114.14 1.185
6 6.783 3-F AL Peke CsHis 114.14 26.329
7 7.327 Fhi CsHig 114.14 10.250
8 9.788 AR CsHyo 106.08 1.101
9 10.981 (1R)-2,6,6-=H 3£ WIF[3.1.115E-2- % CioHis 136.13 1.240
10 12.280 (15)6,6-— F 3-2- 7 H JE XUFF[3.1. 1] BRIt CioHs 136.13 0.499
11 15.084 i -4 A 55 A9 CioH 130, 170.13 0.475
12 15.591 1-Fi B -4-(T5 -2-15)3F - 1-0 CioHys 136.13 0.300
13 22.665 2-HIHEZE CiiHio 204.19 6.778
14 26.524 AT CisHas 204.19 1.272
15 27.286 1,1,7- = F B4 B - | H- PR R e [e] B CisHas 204.19 0.514
16 27.404 = -B- 4B WM CisHoy 204.19 0.905
17 27.870 Ut BRI CisHa 204.19 2.756
18 28.620 R b CisHa 204.19 2.690
19 29.529 (1aS,3aR,7aS,7bS)-1,1,3a- = H £-7-7-0 B -+ &(- | H-FR A g [a] 25 CisHay 204.19 1.164
20 30.231 1-5 9 3E-4,7- 2 1 3-1,2,4a,5,6,8a- /N A 2% Ci5Hyy 204.19 2.122
21 30.527 (18,8aR)-1-5: R FE-4,7- ~FH3-12,3,5,6,8a- /N A 2% Ci5Hyy 204.19 1.425
22 33.378 1,4-ZF3E-3-2-F AL T -1-06-1-35)4- 2 3 PE-1-4 CisHas 204.19 0.788
23 34.529 (1R3E,7E,11R)-1,5,5,8-PU B B S A WA [9.1.0] + =-3,7- 0 CisH240 220.18 1.069
24 59.819 y-HEH B C2sHis0, 416.37 17.009
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Fig. 2 DPPH radical scavenging effect of petroleum ether
extract of Hypericum patulum Thumb. under ultrasound
irradiation
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Fig. 3 ABTS " radical scavenging effect of petroleum ether
extract of Hypericum patulum Thumb. Under ultrasound
irradiation
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Tab. 2 Antioxidant activity of petroleum ether extract of

Hypericum patulum Thumb. under ultrasound irradiation and Vc
DPPH H HHAEEIRETE  ABTS™ H G R M

F i ICso {f/mg-mL™" TEAC 1 /umol-L~!
LA 1 T >20 3.71+0.1
AR T
geER C 4.18+0.4 2.66+0.4

R 2 AT, & 22 Mg A Tk 7 4 LA ot
DPPH H M HIEFR 1Cso (>20 mg-mL~', 5FRAE
J1EH5, X ABTS™H B35 B AE ¥ TEAC {N
3.71 pmol-L~", JEFRAE I, W R SHEENS 2
it I RIS R AL A R 2%

3 it

FEGE IR U7 VR BB VL . R IR BUE AR
PC PR 25— BN H T A R85 B4R Y
B2, XU LR K, ERERZ, M,
X AR B I o0 25 5 A TR D), i 8 7 SR R
R 25 L I FH R S O 1) S A A e e 2 A
RS R -5 S4h, HUdRs. F1k.
B HCSEE B 7 U8 1D IR % 255 AR A, 27 2850 A, i 3ok 4
FEHUS A Y BBOR 2 R 5 FIRA
FIFHREOT, R SREEUE 2 N T R
Bor s ZREREGT . WG ZHAENEY).
BRI A IR . AT 58 K AR A S
PRI G 2 Mg P BRI Mgy, BRAETRT B, SRS
(B0, B T A B IR . s o — b
TF 90 42 22 M3 (9 Ak 2 1 o0 S T R R B T At

REFERENCES

(1] CosdrBEbeg. PR . BiiM]. b RigRl=
B AL, 2006: 837.

[2] ISHIGURO K, NAGAREYA N, SUITANI A, et al. A
prenylated xanthone from cell suspension cultures of
Hypericum patulum [J]. Phytochemistry, 1997, 44(6): 1065-
1066.

[3] ISHIGURO K, FUKUMOTO H, NAKAJIMA M, et al.
Xanthones in cell suspension cultures of H. Patulum [J].

Chin J Mod Appl Pharm, 2020 January, Vol.37 No.1 -33.



9]

[10]

[11]

.34.

Phytochemistry, 1993, 33(4): 839-840.

ISHIGURO K, NAKAJIMA M, FUKUMOTO H, et al. A
xanthone substituted with an irregular monoterpene in cell
suspension of Hypericum patulum [J]. Phytochemistry, 1995,
39(4): 903-905.

ISHIGURO K, NAGAREYA N, FUKUMOTO H. A
phloroglucinol derivative from cell suspension cultures of
Hypericum  patulum [J]. Phytochemistry, 1998, 47(6):
1041-1043.

ISHIGURO K, NAKAJIMA M, FUKUMOTO H, et al.
Co-occurrence of prenylated xanthones and their cyclization
products in cell suspension cultures of Hypericum patulum [J].
Phytochemistry, 1995, 38(4): 867-869.

ISHIGURO K, YAMAMOTO R, OKU H. Patulosides A and
B, novel xanthone glycosides from cell suspension cultures of
Hypericum patulum [J]. J Nat Prod, 1999(62): 906-908.
ISHIGURO K, FUKUMOTO H, SUITANI A, et al. Prenylated
xanthones from cell suspension cultures of Hypericum patulum
[J]. Phytochemistry, 1996, 42(2): 435-437.

SHIRSATH S R, SONAWANE S H, GOGATE P R.
Intensification of extraction of natural products using
ultrasonic irradiations-A review of current status [J]. Chem
Eng Process, 2012(53): 10-23.

FANG J, WU X N, JIANG J P, et al. Related analysis between
antioxidant activities and HPLC fingerprint of flavonoids in
Citrus Changshan-huyou Y. B. Peels [J]. Chin J Mod Appl
Pharm(H E AR 25%), 2018, 35(10): 1489-1493.

HE L X, DING K, XIE M H, et al. Study on enzymatic-

Chin J Mod Appl Pharm, 2020 January, Vol.37 No.1

[12]

[13]

[14]

[15]

[16]

[17]

ultrasonic assisted extraction of total flavonoids from
Polygonatum Sibirici and its antioxidant activities [J]. Chin J
Mod Appl Pharm( [ BAR R H 2 %), 2019, 36(9): 1075-
1080.

ZHANG H D, HUANG Y L, FAN Y Z. Study on DPPH
radical scavenging ability of raw betel nut extract [J]. Food
Sci(fr i FF2), 2008, 29(8): 74-77.

SAMAGA P V, RAI V R. Free radical scavenging activity and
active metabolite profiling of endophytic fungi from
Nothapodytes foetida and Hypericum mysorense [J]. Int J
Chem Anal Sci, 2013(4): 96-101.

YAGI S, DROUART N, BOURGAUD F, et al. Antioxidant
and antiglycation properties of Hydnora johannis roots [J]. S
AfrJ Bot, 2013(84): 124-127.

THAIPONG K, BOONPRAKOB U, CROSBY K, et al
Comparison of ABTS, DPPH, FRAP, and ORAC assays for
estimating antioxidant activity from guava fruit extracts [J]. J
Food Compos Anal, 2006(19): 669-675.

VINATORU M. An overview of the ultrasonically assisted
extraction of bioactive principles from herbs [J]. Ultrason
Sonochem, 2001(8): 303-313.
TABARAKI R, NATEGHI A.
ultrasonic-assisted extraction of natural antioxidants from rice

Ultrason

Optimization  of

bran using response surface methodology [J].
Sonochem, 2011(18): 1279-1286.

Wk H . 2018-12-19

(R3CTi5: HEE)

R E IR 255 2020 46 1 %5 37 55 1 )



