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Abstract: Objective The chemical compositions and antibacterial activities of the wood vinegar of Cornus officinalis fruit core with
different pyrolysis temperatures were evaluated, and the optimal pyrolysis temperature was screen out, so as to provide theoretical basis
for the development and utilization of sC. officinalis fruit core resources. Methods The dry distillation method (306—600 ‘C) was
used to prepare wood vinegar from C. officinalis fruit core, and the vinegar samples were collected every time the temperature rises by
50 ‘C. Gas chromatography-mass spectrometry (GC-MS) was used for qualitative and quantitative analysis their compositions. The

inhibition effect of C. officinalis fruits core wood vinegar on Escherichia coli, Shigella dysentery and Staphylococcus aureus was
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determined by filter paper method. The minimum inhibitory concentration (MIC) of wood vinegar obtained with optimal temperature
was determined by broth dilution method. Results A total of 62 compounds in the wood vinegar were identified by GC-MS analysis.
Among them, 10 compounds (acetic acid, furfural, propionic acid, isobutyric acid, n-butyric acid, isovaleric acid, n-valeric acid,
guaiacol, cyclotene, 2,6-dimethoxyphenol) with relatively high content were quantitatively analyzed. The results showed that the
contents of 10 compounds except furfural were the highest in wood vinegar (Wsos—ss6) collected at 506—556 °C, and the content of
propionic acid was up to 45.07 mg/mL; The results of bacteriostatic test showed that Wsos—ss¢ had the best bacteriostatic effect on E.
coli, S. dysentery and S. aureus, and the MICs were 0.781 25%, 0.781 25% and 1.562 50%, respectively. Correlation analysis showed
that the antibacterial activity of C. officinalis fruit core wood vinegar was closely related to the contents of organic acids and phenols.
Conclusion There were differences in chemical composition and content of C. officinalis fruit core wood vinegar pyrolyzed at
different temperatures. The wood vinegar obtained at 506—556 “C had better antibacterial activity. The wood vinegar can be used as a
new way of resource utilization for C. officinalis fruit core.

Key words: Corni Fructus; Cornus officinalis fruit core; wood vinegar; chemical constituents; content determination antimicrobial
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officinalis fruit core at different temperatures

R/ C - e FaEHI15-22/%
306~356 6.27 5.89 93.94
356~406 29.85 27.41 91.83
406~456 53.27 4427 83.10
456~506 59.16 44.17 74.66
506~556 59.44 40.18 67.60
556~600 47.84 33.75 70.55
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1 AREAMEE LFRERZAB R GC-MS BB FRE
Fig. 1 GC-MS total ion chromatogram of wood vinegar

from Cornus officinalis fruit core at different temperatures
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Table 2 Results of GC-MS analysis of wood vinegar from Cornus officinalis fruit core

e ORIORE HADGH e e
U E A B C D E
1 s — 34-TEIE-1-T W C4Hs02 856 — 016 021 016 027
2 1132 1006 3-FJE-3- T -2l CsHsO 894 — 0.11 0.12 012 012
30 1192 1091 I 1 gt CsHsO 766 — 0.48 0.64 0.48 0.63
4 1227 1243 2-F gL CeHN 920 — — — 0.11 0.24
5 1290 1281 3-53E-0-T fi C4Hs02 939 — 024 029 022 024
6 1308 — LA NG C2HsNO» 884 1.12 1.93 1.81 1.16 111
71325 — ZLTE CsH1404 723 — 009 005 004 004
8 1334 1398 (EE)-2,4-C )58 CeHsO 794 — — — 004 005
9 1345 — 1,2- Z R e CsH1O» 796 — — 0.09 007  0.08
10 1360 1372 2-FR A CsHeO 967 0.28 121 1.60 1.22 1.63
1 1371 1381 2-FEE-2- R H- 1-F CeHsO 961 — — 0.51 0.44 0.50
12 1379 — 2-CECRRAUT Be Ci2H2402 837 0.96 1.17 0.92 0.57 0.62
13 1393 — I-HER R TE CsH100s 785 — — 0.14 0.09 0.10
14 1411 1439 U & -2 H-P R -3 CsHsO2 955 — — 0.14 0.10 0.13
15 1447 — 25 RR CsHs0s 906 — 0.27 0.30 0.19 0.19
16 1455 1452 71 C2H402 909 431 794 817 1213 11.09
17 1473 1473 g CsH402 975  63.05 2228 1035 3.60 1.98
18 1476  — W BT CsHsOs 919 4.67 3.11 2.18 1.34 1.51
19 1510 1505 2,5-C. CsHi1002 939 024 020 023 021 0.19
20 1511 — 2- ¢ F-5-FR LRI C7H100 871 — 0.72 0.76 059 052
21 1520 1513 3- 23R I M- 1 CsHsO 878 — 0.35 0.66 0.58 0.69
2 1539 — 1-ABE: LR B C7H1203 793 0.37 0.92 0.96 0.75 0.81
23 1543 1553 - T R R CeH1003 953 — 0.59 0.71 0.44 0.56
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24 1546 1547 PiRR C3He02 995 133 329 504 717 625
25 1571 1571 RTR C4Hz02 986 136 356 3.67 575 546
26 1580 1582 S-FIEERMRIHEE CeHeO2 928 172 119 088 114 082
27 1588  — 4-HE L e CsH/NO 907 — 017 031 032 012
28 1632 1628 TR C4Hs02 970 551 1205 1181 1279  14.94
29 1653 — 5-BEf-2-1 C7/HiO 768 027 052 039 029 040
30 1670 1666 R CsHe02 979 132 224 163 078 129
31 1672 1667  RIEER CsH1002 986 489 1132 11.85 1227 1284
32 1685 — 2,5- T FHE-2,3- A kI CeH100 805 — 043 067 046 055
33 1724 1726 3-HFE-2(5H)-BRIREH CsHe0> 863 — 017 005 018 021
34 1742 1733 IENER CsH1002 992 557 1109 1247 13.83 1535
35 1763 — 2-FEL - T Mk CsHsO 828 026 053 061 035 038
36 1787 1788 ZFEHE C:HsNO 880 — — 023 026 025
37 1809 1809  4-HIFEKMR CsH1202 918 — 041 048 052 044
38 1835 1830  HESIRIMAEERH CeHs02 977 — 174 260 212 213
39 1866 1867  FLBIAEH C7Hs0: 988 087 305 438 334 283
40 1915 1910  N-FASEET bR CsH/NO, 894 — — 020 024 037
41 1962 1960  4-FILAGIAH CsH1002 983 — 045 106 093 044
42 2013 2008 CeHeO 980 082 077 137 190 454
43 2055 2048  2-MEELEER CsHNO 958 — 020 031 024 0.8
44 2090 2089  4-HIEEE C7HsO 941 — — 016 030 038
45 2097 2053 AFHIE C7Hs0 896 — 008 016 031 052
46 2280 2276  2,6- WA CsH1003 981 — 162 345 267 155
47 2340 — 6- AR MR N C3H3N302 908 — — 010 014 0.3
48 2365 — 4-FE - 0- T B R i C7HsN203 902 — 018 061 054 0.14
49 2382 — 3-F 32 4- Tt — CeH1002 787 042 031 028 027 027
50 2411 — 1,4:3,6- —fit 7K -o-D-PH I 4 2 CeHzO4 935 — 028 051 058 062
51 2433 — 3-F 3Lt CsHsNO 959 — 032 056 059 054
52 2460 @ — 2,6~ FA B -4- it IR C7Hs0: 793 028 024 016 021 0.8
53 2498  — 5-(FRE H ) — Wk IRg -2 (3 )i CsHs03 910 — — 008 010  0.09
54 2521 2528 S-RREALBEREE CeHeO3 797 035 041 027 038 0.8
55 2670 @ — 4-T -0 AT C11Hi602 906 — 064 087 070 025
56 2720 2661 AR W CeHe02 971 — — — 123 032
57 3005 2980  “AMMHEE C1oH1403 831 — 027 038 032 0.10
58 3034 — 3,5- "R EEHE C7H;02 929 — — 035 044 020
59 3046 — 1-(4-F23E-3,5- — B R LT 7 -2- C11H1404 814 — 027 039 023 —
60 3064 — Py i CeHe02 814 — 044 081 095 106
61 3108 — 2-HEET 5 LS C7H1402 947 — — — 016 —
62 3141 — LT - CsHO2 879 — — — 036 049
“—7 FORTCERIEME]  A-Wioe-a06 B-Waos—as6 C-Wiass—s06 D-Wsog—ss6  E-Wsse—s00

“—" indicates none or not detected A-Wios-406 B-Waos4s6 C-Wase—s06 D-Wsos-s556 E-Wisse—600



FED 20224E3 8 $53% B5H  Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

* 1377 ¢

LR M. N, RTRR. ETR. RIXR. E
IR AR . HERIA G R . 2,6- — H AL
KW, LAZ 10 B4 S 2 B oy 5o A IRl i AL P
Ll 2K 8 SRR B3 AT 78 B AT

231 WHREEIE  FEBUKZER R 20.80
mg, &1 10 mL SHF, DB CREE R 2
ZIRE, RIS,

2.3.2 LRI BRI R B IR IR B
1 mL T 5 mL HEFRAEH, BEMA 2 mL
BEWR CBEIRIEZEE, 4 CHENR, B EERKRC
BRAEHU, B AS S VA

2.3.3 XTI E S & BOEEX IR, SRR
&, BT 10mL 2, INBSE CEVE IR 2
ZIRE, WCH RO IR EE 08 £ 54.29 mg/mL.
TR 46.27 mg/mL. 5 T 18 54.87 mg/mL. T % 50.38
mg/mL. 1E/Z R 42.02 mg/mL. 5% 41.36 mg/mL.
FEME 25.81 mg/mL. @AM 4.65 mg/mL. H LR

IR 8.47 mg/mL Al 2,6- — HEILIER 4.54
mg/mL (1G0T Rl i A 4k AR TR 2188 73 ) 55
ELRifE 2. 4. 8. 164 32, 64. 128 1%, RIS AN[E R
TR TR A R A

24 FHEFER

241 ZMRRFEE ilkEEIUE RS-
WA, BT 10 mL B, 2SI AFRIE TR
1 mL, FEIIBSER Z B 2405, $85). DARFRIIfL
EE WARIETTA LLE AR ), BRI S
VI RIR R AR (x), HEATZRNMERNA, SR
o SUEMENRRFELE, GiRNE 3. ZEW
R*1F 0.9923~0.999 3, FHLM: RIF.

242 FEHPERL  HU “2.3.37 TR AR
HXT IR, B 6 IR, %R “2.2.17 I
FEE 3 FEEE TR, SREH, 10 Fify
W53 ot & 3 % RSD {33 /N T 1.48%, Ul AN &%
(R 2 5 R

R3 LMEXRAMMELRRERER

Table 3 Linear relationship and recovery results of 10 results of targeted standards

FERBT

2 P IEEEER (n=6)

I > T
fa (m/z) T ke (mg-mL™) THE/%  RSD/%
LR 43 y=0.123 5x—0.149 7 0.9990  0.8483~27.1450 98.12 1.46
[S]i% 74 y=0.046 2 x—0.098 5 0.9923  1.4453~23.1250 99.43 0.88
TR 43 $=0.192 9 x—0.628 0 0.9953  1.7147~27.4350 99.22 0.72
T 60 y=0.2012x—0.276 2 0.9957  0.7872~25.190 0 99.60 1.39
IER R 60 »=0.209 5 x—0.126 1 0.9993  0.656 6~21.010 0 98.24 2.14
IR R 60 y=0.3182x—0.3029 0.9980  0.646 3~20.680 0 102.13 0.97
FR A 132 0 et ) 112 y=0.368 1 x+0.006 6 0.9952  0.0650~4.2400 101.14 1.68
e 95 y=0.417 9 x+0.156 6 0.9965  0.201 6~12.905 0 97.65 1.53
gelpN 124 y=0.6312 x+0.030 7 0.9980  0.0363~2.3250 99.08 0.52
2,6- — ALK 154 »=0.923 4 x—0.027 5 0.9964  0.0355~2.2688 97.39 1.62
243 HEMRE 1% “2327 PSR AH ISP ECRAE 97.39%~102.13%, RSD {E)

SRR 6 0, H 2217 TRk, FRES At
HERE, SEREN], $%E 3 PEEE T, 10
b5 W0 9 7 B0 3 RSD E /N T 1.36%, £ W
T E A AT .

244 FaEMRLE BRI, Kl “2227
TN (il SRS AR 00 14 24 44 64 8 h BURE
£, S5HRM, 10 FhRFINE /T & 500 RSD {H
BN 1.78%, RIAPHRFIETRAE 8 h WA E
2.45 JIAERICRIRTE S 5E A RORE
I3 BN S0 R, BRI, THER S B
BRI I IORE [EIYS AN RSD {1, 45 WL 3, 10 Flitf

INT2.14%, R TTVE I HERR BT -
24.6 FERMEENE  BCEEHGREAE 3 0,
% “2.3.27 TR 7 i A A S VA, B 100 pL £t
B 100 pL ARSI, TRAT, $& RS
SAEHEATINE, BERERE N 0.5 uL, N 30 ¢ 1.
TR HE i KRR ) GC-MS B TR I LA 2. 98
SRUETIAR, LA YS ARG TR LU AE 12 A AR
PAtEFEREIRE, R IE 4.

M3 4 AT51, BRERESAL, FLR 9 Fhpksr Rk
JE Y51l AR AU FEE () T e S T v S PR AR IR s, T
T ot Bk P B L RS T e 2 PR . 9 Rl 3
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5 5 20 25 30 35 40 45
t/min
1-Z08 2-fiRE 3-HER 4-R TR 5-TH 6K 7-1EK
B 8- KMEEHEE (W) O-FEIFRGEEE  10- @0 ARH
11-2,6- = HI 4 22
l-acetic acid 2-furfural  3-propionic acid 4-isobutyric acid
S-butyric acid

6-isovaleric acid  7-valeric acid  8-methyl

salicylate  9-cyclotene 10-guaiacol 11-2,6-dimethoxyphenol
B 2 REEXMEBSE (A) XS (Wse-sse, B) B9 GC-MS
BETRE
Fig. 2 GC-MS TIC chromatograms of mixed reference
substances (A) and Wsos—ss6 (B)

TE Wsos-sse TIA R, 6 FAHLERISW I & &
WM 209.14 mg/mL, 29 5 ZAES R 5 A 5T 1
20%, HANRBEERE RS, X 45.07 mg/mL.
25 HEIEMRAEXRMES

251 F0EEEAARKNE SR IELR EN A E
IR P TS Ll 2R AL AR BE O KT 18 R AT
] AR 0 B8 € AT BR B ) S T B ELAR . 0 ol T R R
B ST PR AT . RIS O 4
PR PR YR, AT Luria-Bertani (LB) JRAKE; F7
Fe, F 37 CIRGHETE 12 h, BEIETOEE (A
B, FHTCHE /Kl R B i 208 1 X100 CFU/mL (1)1 &
o LB [ERES 7R KH 5 WUEI7E A4S 90 mm [1)3;
FRMLA,  IREC ) 4 (P B AR 100 ul, M LB [#]
REEFRE S, RPN ) . B R K
WG EAE 6 mm 2 AN, 23 20 uL
F AR EARBERRR, 2 X IRAUINA 20 pL &
K, PHMEZGAINN 20 uL Z0AZ s e K it
KRB A 23R W T R e IR 7R AR T, &34

x4 FRBEURERBGABAEEUFHARERE

Table 4 Content of 10 compounds in wood vinegar from Cornus officinalis fruit core at different temperatures

JER IR/ (mg-mL )

: AN
== 2 W306-406 Wao6-456 Wase-506 Wis06-556 Wss6-600
LR 4.92 11.02 17.42 40.65 18.61
] 9.37 14.60 18.19 45.07 22.07
ST 13.15 15.91 18.70 27.37 18.27
TR 5.57 11.09 18.20 37.01 16.61
SRR 3.84 7.80 12.66 21.30 9.59
IEE 3.64 8.95 16.70 37.74 17.04
T 6.67 6.02 3.06 1.72 0.90
gl N — 0.25 0.76 1.27 0.34
FF 5 2 D307 1 — 0.28 0.69 1.12 0.29
2,6-— HE LKW — 0.17 0.54 0.86 0.19

“—7 FORARHMF

“—" indicates no detection

fiiR BERTE W% 3 NEE . HME-FREIE T
37 CHALIEIRAS, 5597 24 h, 728 LI
B, ZRAYBURRIFIErAE (R 5, FilT
ARG E L 2 B SRAZR I A R VS PR SS » &5
W 6.

H1%% 5. 6 A1, 406~600 C FIARES BN i
PR ARSI — i A OR , BUR B h R e
6], 3 Bl BT T A7 ORI BRI 2y 91
P B > KA e > e VB & 3R AR i
JE 1 2R B AL ARG B B B 40 i S8R i 5
I 9 Wso6-~556=> Wase~s06 > Wisse-600=> Waos-4560 X

TR B ATRIEAT B, Wsos—sse B R 5 H
At A PR FE AR IR AN £ A% I v e i AH 3 B W 2
PEZESR, WT AR EERE, Wsoe-sso FIFIEERL
RE Wsse-600 Fl Waos-ase HEAMEEMEZEF.
Abs Wase—so6 5 Wsos—sse MIF= AR AK, FHHME
XA B (R 3 R AR, SRR TELUE I Tk AR
FEHRELRE 2 BE AR . iz s ORI AR
X 22 B B A SR LT S PR B, PR
B B4 FH Aotk o

252 g /b B W B ( minimum  inhibitory
concentration, MIC) FJMllE 23 [F Il PR bR #E B
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®5 HYHYRGRIEFIERE

Table 5 Criteria for determining drug sensitivity tests

42> (CLSDD MO07-A9 T & Kz R0, i B
WOR BB 1T Wsos—sse BEAT MIC M 5E o 7EHB L

1% 18] E14%/mm U fE& I EL 100 uL MH AR KB 96 FLAR 15
>20 G 1. 2. 34T RESRALE 2~12 i, %5 4. 5. 6 1T
15~20 UK FHPEZG2H 1) 2~ 12 ZiH, 26 7.8 47 2 X HEAHL ) 1~
10~14 U 12 B WREUREE 100 pL IS 1. 2. 3 4710
<10 fRABUR 15U, IREHSEHREL 100 puL I EIE 1,
<6 PNt 2. 34THIEE 2 A4l TREISIE FEIEL 100 uL
*6 WMEBMELR (x+s,n=3)
Table 6 Measurement result of bacteriostatic zone (X +s ,n = 3)
28 53] 17 Pl EL4%/mm
i KIghr SRR 8 SR OV A R
W306~406 — _ _
Wao6-456 11.60+£0.97¢ 12.2340.754 10.8240.46°
Was6-506 14.9340.82° 17.10£0.54° 14.48+0.91°
Wio6-556 16.8340.75° 18.8040.65° 14.87+1.62¢
Wss6-600 11.93+£1.02¢ 12.90+1.16¢ 11.73+1.51°
A% AT Ve 12.63+1.27¢ 15.75+0.92¢ 13.75+1.56°
H — _ _

—RORNTEIE AR RS A RS R R 22 R (P<0.01)

—means no bacteriostatic effect; Different letters in the same column indicate extremely significant differences (P < 0.01)

BIFATH 3 FL, R UEEAT A FERR RS, 550 J5 TR 100 pL
il 24 LF B BRI 96 FLAR T, TRAI5], fARHE
TR BN 25%~0.048 83%. PR XTI, 25 (68
HE . BT 37 CHURFRMEFE 24 h, HRIR
WLEZE] 100% 640 0 A IR B MIC. SR
53R, DAL BRI E AP TERT R, o R K AR
N AN, 4558 3R 7. Wsos—sse BF K @A 2 A9
PR TR I MIC 2y 0.781 25%, 4> 8 10,7381 %) 3K 14 1)
MIC 4 1.562 50%.
253 AHRVE T 35 AN [F) RV FE AR I AR X
SEEEN 10 FiEsy (ERR. TR, FIRR. 4
fR. IR TR M. @AIKm. 2,6- —HHAHE
IRy FESEIA AN, K SPSS 22.0 #fF, LA
MEBEEANETE (), e NEEE (XD
HATHIS M, EEST 10 MR TR S5 H 25305
] Pearson FHR 5%, WK 8.

F 8 on, 12 BT FAZ AT b AR SR o
EIREE RO, HHAL 9 FhEksr 2 IEFSC, 3 kR

R7 MICELER

Table 7 Results of minimum inhibitory concentration

*8 FEUERSRERESINEEE Pearson HHXRE
Table 8 Pearson correlation coefficient between contents of

10 principal components and bacteriostatic zone diameter

Pearson 1% 241
i &%) -
Kt REHE  SROHERE

1 2R 0.761 0.769 0.710
2 AR 0.703 0.708 0.646
3 RTR 0.783 0.792 0.733
4 TR 0.780 0.791 0.730
5 RN 0.826 0.840 0.780
6 IESm 0.771 0.780 0.722
7 R -0.657 -0.659 ~0.676
8 mAAm 0.790 0.813 0.746
9 FHILARR 0.697 0.722 0.647
10 26-—FEERE  0.645 0.671 0.606

.y MIC/%
Y MR RIRRE SROEERE
Ws06~556 0.781 25 0.781 25 1.562 50
AR N1 1.562 50 1.562 50 1.562 50

B O P LA S5 T 10 b sl JoR B9 FE RO AH 5%
PESIRRAE G, 6 FIER ISR 7) v o IR AH G 1t fe
e NP ND 7 EPS S 74 = TS NI - F N V¥ N
T O P00 B Vi 12 5 L BRSNS I P [ A P 5 1)
FHK
3 it

BEE & &AL “2E T, i BURMH &,
T T RAR B 75 R B E G AES R
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IEER I, O ZHTRBMEFITR. A
URGLZH AT RS T ORI TE SRR LS, $RH
T EET R RACAAR 1 245 B R A IR SR
e R AR FH SR 13, R 2411 2 B R R R
Zittz—, RO T AR o A K& 1 A% B
] B3 A0 R B Ry 1 2R B 7 Ml ik AR AR D T
e T M IR BERAZ BRI, b 2450 A i
FEA IR SR AR, AN FU R F B i R A A £
TR RAZARBNR, 5T AR g B2 1L 2R B
FAZARBEER LS8 BRI EE,  FExs HE R
JARF B« AT TR R <6 B €00 80 267 R BT P4 T i P
17 TV, SR B IR AL AR B B R
FVBETE, PRI AT I A L 2R B R AZ B
) — it

MTAEAR, [ A A7 38 R AR B A4 B Vs P 1Y
e ST TR, ERFARGRMA . AT
FEW, REHRA VRN S &5 ANV B
RB-61; A I TR WIRTER T By S Jo o HA B v
PR JLE AR FHUT181, R WA 1L 2 BRI Hh R A5
FIBEVE VI FE EE i A, AR ST IR B B R
U () Wsoe-sse X He EBE AL 7313047 17 04, Ll
R CERAEHUR P35 62 Pk &4, AR A — 4L
Pt AR S B AR RO A PR, b 66.98%,
UMW WIS . AR
W % 35 P &0, FERAT BRI %
SEH 33 Bk &2, 0o A R A ORI
F S G RBFEAAL, EENAHIRIE. Bk,
WS WS, MERFIRERSE, UMK A %
7, HATRE SRR IFEARL, IR 2 ROk 7 5
ANFEH K WA, K IR 2R 8 FAZ AR B
)10 AR BT TS RIE, 10 A iR
HRIE AN TE Wisos—ss6 T B FEAR B 5 157, Wiso6-s56
A LR & BTk 20% A b o T8 AN [ A P BE
AREEBRE G 10 Tl 3 2220 BT Bk R AN T 0 1 ik
ATHHIRIE T, &5 R R DA B ROR 5 A MR o &k
JERAR R A, T SRR PR R UG, B
AWTFTARIE, R TR A, A RIR
WEHIER, (BT R, Rt R ARSI 3
FEUEYNER T . PRGARSER, BT HA YR
FERTASARTER, Wsos—sse £ FAT R AFHI BT Y [RI
PR

Zx BT, Il 2R B SR A REE AR N R SR 77
BABUF IR T1. ARBFFEE RN 201 A% AR

BEBAE 9 DT AR g T PR IEGE, HOh 2R
RISt 17 Frreie. thdh, fEfl%&
L1 2 B RAZ AR B0 [F) I B B T A2, HAE+

R AR YR B AT A A R S A

fisi 5 4 T IR B b, AT a8

RZBWEMARCE, BT LR RS IEE A

GhrEE, (R R SRR R
FIBAR AN N RA LA B K

5% 3k
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