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MR, SR bR 77 vk D e FL [k DPPH. F R 1Y fig
J1, EHE 3K, AKX (2) IEERk DPPH H H
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Fig. 1 Free radical scavenging assays of the 1-butanol (A), ethyl acetate (B), and petroleum ether (C) extraction from the
crude methanol extract of the fructus of 1. cornuta var fortunei against ABTS
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Fig. 2 Free radical scavenging assays of the 1-butanol (A), ethyl acetate (B), and petroleum ether (C) extraction from the
crude methanol extract of of the fructus of I. cornuta var fortunei against DPPH
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Fig. 3 Antibacterial activity of the solvent extraction of the

fructus of 1. cornuta var fortunei against the
different tested bacteria
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Fig. 4 The total ion chromatogram of the 1-butanol

30

extraction from the crude methanol extract of the
fructus of I. cornuta var fortunei by GC-MS
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BT, A 06 T FRUH — 75 3 A 45 4 A IR AR G 5 1
(F1) o MK 4RI 1 ATHT: JORI R SR 52
FH 2 I 1 1E T B 2K ) b 3R 03 B e ik 0 35
A, RUEERAH14MEEY (K1), HIET
B AL B B 1Y 83.15%, HARXT & EE T 1.00%
A A KR R NL-GBUT 56 )-2-2-[2-[(BL T 2k

) BRI AL 1 DESE 1 23 ) WE-1-6R R AL I
(48.63% ) . THE_THOHME (2553%) . 1-T
AR 22 F-1-28 (237%) . TR T B
(1.67%) FNAEEPNET (1.04%) , X 5 Fhdl s
hi B A 79.24%

1 ZHRMERILFEHERYMANETEZEYH GC-MS £ELER
Table 1 The chemical constituents of the 1-butanol extraction from the crude methanol extract of the
fructus of I. cornuta var fortunei by GC-MS

S 4 =)

éﬁ% E;%ﬂl?l e Mjglii:ar ﬁaZIaz\fA

o time/min Compound formula content/%
1 5.261 2-FJE-1-T % 2-Methyl-1-butanol CsH,0 0.84
2 8.602 H§¥% Furfural CsH,0, 0.25
3 9.266 3-BfE 3-Heptanol C,H,;0 0.12
4 9.891 5+ TR T I Butyl isobutyrate CgH,60, 0.20
5 10.075 T2 5+ T I Isobutyl butyrate CsH, 40, 0.52
6 10.603 2-Z, O\ 2-Ethylhexanal CgH,60 0.94
7 11.552 TR T I Butyl butyrate CgH,60, 1.67
8 12.753 2-ZHE Ol 2-Ethylhexenal CgH 4,0 0.38
9 16.745 AT B Di-tert-butyl ether CgH,40 0.21
10 17.938 1- T4 2E-2-2.%-1- % 1-Butoxy-2-ethyl-1-hexene C,H,,0 2.37
11 18.503 AL %E NI y-Decalactone CioH,;50, 1.04
12 19.664 Tl =T 2 245 Butyraldehyde dibutyl acetal C,Hy60, 25.53
13 25.771 1,1,3,3-PU T 482 -2-T5 R 1,1,3,3-tetrabutoxy-2-propanone C9H3505 0.45
" T NI-GEUT 26)-2-(2-[2-[ (BT ZE 2 5L ) BB IE L | 2, 38) - 1- BB L i CHuNGS,  48.63

N1-(tert-Butyl)-2-(2-[2-[(tert-butylamino)carbothioylJhydrazono]ethylidene)hydrazine-1-carbothioamide
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Fig.5 The total ion chromatogram of the 1-butanol

extraction from the crude methanol extract of the fructus of
I. cornuta var fortunei by UPLC-Q-TOF/MS
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*2 ZHWBRIPEERRYHNETEZINYH UPLC-Q-TOF/MS £E4£ R
Table 2 The chemical constituents of the 1-butanol extraction from the crude methanol extract of the
fructus of I. cornuta var fortunei by UPLC-Q-TOF/MS

S ) A SEAE VM L s LN
L RABT g AT et
Retention  Measured Theoretical g 3 Molecular .
No. . . Fragment ion Error/x10 Chemical compound
time /min value value formula
2-((4R,5S,6S)-4,5- ¥4 H-6-(((2R, 3R, 4S,55,6R)-3,4,5- =%
FE-6-(F2 H 2L ) PU A -2H-MLE IR -2-28) & AR 3 2 -2-J- 1 -
312.107 9, 168.065 0, %)géﬁ?ﬂgi)mg R E 2R
1 2.09 330.1187 330.118 9 152.061%;1,0132233043 5, 0.2 C,4H,0NOg (4R, 55, 65)-4,5-dihydroxy-6-((2R, 3R, 45,55, 6R)-3 4,5
: trihydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-
yl)oxy)cyclohex-2-en-1-ylidene)acetonitrile
314.123 6, 296.112 8, (3,4,5- =2 FE-6-¥% F JE- DU S -nL i -2-368)- &0 FF R HH 6 g
2 4.51 314.1231 3141240 152.070 8, 135.043 8, 0.9 C14H;0NO;  (3,4,5-Trihydroxy-6-hydroxymethyl-tetrahydro-pyran-2-yl)-
107.047 9 carbamic acid benzyl ester
-3-((3- _ TR HIE A AL)- .
3551020, 164.041 6, g;gggfﬁéggi ((3-(3.,4- —FRFEAHIL) I HE) A 1R)- 1,4.5
3 5.77 355.1019 355.1029 145.027 7,135.043 1, 1.0 Ci6H1909 (18, 3R 4R, 5R)-3-((3-(3,4-dihydroxyphenyl)acryloyl)oxy)-
117.032 6 . AN
1,4,5-trihydroxycyclohexanecarboxylic acid
(R)-2-(4-F2 37K 3)-2-(((2R, 3R, 4S,5S,6R)-3,4,5- = ¥2 3-6-
312.107 7, 192.064, (2 HY k) DY -2 H- MLk R -2-28) S AR) Z Bt
4 6.06 312.1076 312.108 3 151.057 0, 145.049 0, 0.7 C4H;7;NO; (R)-2-(4-hydroxyphenyl)-2-(((2R,3R,4S,5S,6R)-3,4,5-
123.043 2 trihydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-
yl)oxy)acetonitrile
6-((2S,3R,4R,5S,6R)-3,4- —J3 F5-6-(F% Fi 5)-5- 48 2 DU & -
305.096 4, 179.063 7, 2H-ME -2 4 JE )-8 - F2 k-3 - FI k- 1H- 53t £ 0 - 1 - i
5 18.62 369.1176 369.1186 177.053 8, 163.038 5, 1.0 Ci7H,,09  6-((2S,3R,4R,5S,6R)-3,4-dihydroxy-6-(hydroxymethyl)-5-
145.027 3 methoxytetrahydro-2H-pyran-2-yloxy)-8-hydroxy-3-methyl-
1H-isochromen-1-one
2-(3,4- R IE-FFE)-5,7- " HE-3-[(IR, 58, 65)-4-(S)- £ 5k
3-(R)-2%:-6- 1 3:-5-((25,3R, 4R, 5R, 6R)-3,4,5- = J2 H-6-2
611.162 5,465.102 3, FP - 1 2 - P - 2 - 4 i ) - Y - MLk P -2 S - €0 0-4- P
6 20.34 611.1620 611.1612 303.053 6,293.101 7, 0.8 C,7H3,016  2-(3,4-Dihydroxy-phenyl)-5,7-dihydroxy-3-[(/R,5S, 6S)-4-
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Study on Constituents of Ilex cornuta var. fortunei Fruit and Their
Antioxidant and Bacteriostatic Activity

SHE Xin-song, ZHAI Da-cai, HU Zong-hao, TENG Yun-yun, ZHU Wen-pei, LI Shi-zhuang, BAI Xiao-hui

(College of Life and Environment Science, Huangshan University, Huangshan 245041, Anhui, China)

Abstract: [Objective] To explore the chemical composition and function of the fruit of Ilex cornuta var. fortunei for
the purpose of development and utilization. [Method] Firstly, 1-butanol, ethyl acetate and petroleum ether were used
to extract the active components from the fruit of I. cornuta var. fortunei. Then the free radical scavenging assays
against 2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) and 1,1-diphenyl-2-picrylhydrazine (DPPH)
coupled with the filter paper slice bacteriostasis were used to evaluate their antioxidant and bacteriostatic activities.
Meanwhile, the chemical components of 1-butanol extraction were identified by gas chromatography-mass spectro-
metry (GC-MS). [Result] The 1-butanol, ethyl acetate and petroleum ether extracts from the crude methanol extract
of the fruits of /. cornuta var. fortunei had significant scavenging effects on ABTS and DPPH free radicals, and the
scavenging rate was positively correlated with the extract concentration. The results of antibacterial test showed that
the 1-butanol extraction had the best antibacterial effect among all strains tested, and had the strongest bacteriostatic
effect among the three extractants. The ethyl acetate extraction and the petroleum ether extract had the best antibac-
terial effect on Bacillus subtilis, Salmonella typhimurium, and Proteusbacillus vulgaris. Combining with GC-MS and
UPLC-Q-TOF/MS technology, it was reported for the first time that the fruits of . cornuta var. fortunei contains
chlorogenic acid, a medicinal ingredient with antioxidant and antibacterial activity. [Conclusion] In this study, a
variety of extractants were used for the first time to extract and identify the components of the fruits of /. cornuta var.
fortunei, and the results show that the extracts have significant antioxidant and antibacterial activities..

Keywords: Ilex cornuta var. fortunei; extraction; chemical constituents; antioxidant activities; bacteriostatic

activities
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