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Abstract ; Objective To analyze the chemical composition and contents of Zhishi( Aurantii Immaturus Fructus) — Baizhu( At-
ractylodis Macrocephalae Rhizoma) essential 0il(ZBEO) and explore the acute toxicity of different doses of chemical constituents
of ZBEO in mice. Methods GC —MS was used to analyze and identify the chemical composition. After oral administration of jojo-
ba oil and ZBEO, the activity, diet, water intake, body weight, mortality and other conditions of the mice were observed. The
values of median lethal dose (LDs,) and 95% confidence interval were calculated by using the weighted regression method
(Bliss). Results Through GC — MS analysis, a total of 10 chemical components were identified in ZBEO, accounting for
46.41% of the total oil content. The main components were curzerenone ,D — limonene, § — pinene,y — elemene , atractylenolide
Il ,B - elinene and trans — caryophyllene. The toxicity experiment of ZBEO on mice showed no significant effects on the diet,
water intake or body weight of the surviving mice. The value of LD, of ZBEO was calculated to be 1. 681 mL/kg by using the
Bliss method, indicating a certain level of toxicity. The 95% confidence interval for LDy, was 3.367 ~7.417 mL/kg. The re-
gression equation was Y (Probit) = —1.228 +7.612 IgD. Conclusion Curzerenone and D — limonene are the main components of
ZBEO. The essential oil exhibits a certain level of toxicity, mainly affecting the blood vessels as indicated by organ index and

pathological observations. The main affected organs are liver, spleen and kidney. The toxicity is dose — dependent, and within a

certain dosage range, it can be safely used.

Keywords : Zhishi ( Aurantii Immaturus Fructus ) ; Baizhu ( Atractylodis Macrocephalae Rhizoma ) ; essential oil; chemical

composition ;acute toxicity ; GC — MS

IR T (MR AR R 20) 1, 2020 48 R (A A\ R LA
FEl 24 ) B HG Oy 25 7 BB W) R A8 ( Citrus aurantium L. ) K
F B AR Fh ol FAG ( Citrus sinensis Osbeck) [ T4 ™2, 21
W TE ALV B &, IR I R IR R R R K '
RS B2 B W S B Y s shY o
O PUEARS U B R R PR I
Ne" A 25 /E . AR (Atractylodes macrocephala Koidz) %4
FHEYI AARD TR ZE . 250w i O, AL B 2, 3R
L AR, RN WA BESE R R B B
R 117 S 117 G117 2 X LA 111111 SR 2 S|
WHEATAE " LA, B9 PR ARG 25 7 R
Ui, A SRR (A B ) A N FHEE Y SR
TR A RS B R IMEAF] THIRLL E K K DTAE o

A SR AAH AT - S HHOAR (Gas chromatography —
mass spectrometer, GC — MS) 73 #7425 BUARKG il 4 A7 28016~ i
o3 R s WA ARWFFEARYE (b 25 R IR 25 ) 2 Ve REPE T 5T

RIS ) B SR, LLJC AR E i J5 A 3l ) ( Specific pathogen

free ,SPF) /BT FEXF G, B0 A [ ) s AR AR ol (ARS8
FIAKT ) X /N SR SRR PR A T 00 AUAOHS il > B e i
(Median lethaldose, LDy, ) , WLZLFL X /)N B4 55 M S g S %ok /)N B
O JHE LRI U P 5 A T, A — 25 AT R S 0 Y 7R
SRR SR AR B I BEAR HEARAE , Ay i R T 24542 4 $ AL 3
IR o
1 MREAE
L1 ##E0#H

RSN 5 AN I B 45 BH A R 2564 1 & A R
o CHEPNERI) | E Sk ( EERTh T AR AR R A R
23], E2105048 ) , i 47 U 71 (b 7 1 B2 1= 2 B AR B2 A
0000042245 ) , Jo 7K & Pt ([ 24 4 H Ak 2 3 50 A R A Al
100092683 ) , 1F. T B ( & 24 4L ML~ # 150 A BR A 7], 10005218 )
TIPSR (E 2GR A R A R FTL 10023418 ), F5R AR 3K (So-

larbio, H8070) , £ 5 H I [#] 7& X ( Solarbio ,22385182) , Z& /¥ /K .
SPF 2% KM /MR 180 H, BEMERS AT &= 18 ~22 g, 2B 771 7]
IE 5 SYXK (%) 2017 - 0004, 7 & & ¥ ik 5
110324231104470056 , F 7194 H 25 25 K24 b A7 S 56, & 345
JEMEFE, A SRR, B Bk,

A RS - B B AL (GC - MS: % {8 7890A FI
5975C, ZHERRHL ], 35 BN A AR JE WM 2 s hihir ) , HP -
S5MS A% (30 mx0.25 mm, 0.25 pum ), Bi/KHL(ERIAR A
HFARARLIT - 12)) W ALk R BHMAREARA
"], RM2016) , L (R ARBE FAERAR,IB-15) , IEH
BB (PR B2 ERS A RAF ,MDI000) .

1.2 GC-MS 2#f

1.2.1 a4 A% & S SRR IR S , A6 S5 50 Rk
PR AEAELE 4°C B rp, DUR R RS Tl fb 2 i o Fn 2 4
TEPER A AR Ak . RS B R BORE TS & 100 pL 2 10 mL 255
o HIECHEE S, 10,22 wm PFEALUE RS, A3 GC - MS 4
M FE i

1.2.2 o4 &e & T A OE M R Ag-
lent HP —5MS 4341 (0. 25 mm x 30 m,0.25 um) 445,
AR ZA(99.999% ) , R RN 1 L, A4ri, Wl A
1 ml/min, HEHECRIRBERE N 250 C, FHRFR/FINE 1 BT
TNo FIHESMFEL B TR, T RERE 70 eV, B T IR 230
°C,MS PUtR SR 150 °C, SR B 250 C, ¥R EiR 3.0
min, BTt AR A 24T, 3 Bl m/z 30 ~ 650,
FEAAE L S B AL A I LA A B T FR Y AR L (% ) R
TN, S W TR R A BT R AR 43 o 100%
1.3 MRAKHEEERH

1.3.1 Fi%kk 29Tl K AR S — AR b A faf 27l 43
W 7.50.5.00.2.50 1. 20 ,0. 60.,0. 30 mL/kg ¥k Bf , 1845
JE T2 ks PETEEs . B SPF 2 KM /MR 60 H, MERERf
R 18 ~22 g, WAL 6 41, A4l 10 H, &% 7.50.5. 00,
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2.50,1.20.,0.60.0.30 mL/kg 6 ~5I& 41, #% 20. 00 mL/kg #
W B2 AR 6 ~ 12 h, 25 W %% 14 d, H#i5E 5. 00
ml/ kg b R EES] i (LD, ) ,0. 60 mL/kg Sy fe/NECBE ) 1
(LDy) .

#1 GC-MSHETHEMF

S R/ b5 e i 1 [ A o i 1
i (°C - min~") (Cc) (min) ('min)
WIHE 40 0 1
1 5 220 18 0
BREEE 2 15 280 2.4 9

1.3.2 EX%EE  2GYRCHRARSE — EI AR il AN A i T 3
Sy MIEE A 5. 00.2.50 2,00 1. 20 F1 0. 60 ml/ke ¥ 185
JE T IERSEE . KM /NG 120, SPF 9%, BE#E#-2F , 14 5T
B 18 ~22g, BEHLAM 6 41,5541 20 H. % 5.00.2.50.2. 00
1.20 F10. 60 mL/kg 5 A>FI &2, 53 B B (o far 29 ) o AR
Mo HEGHTEEE 6 ~12 h, 4% 20. 00 ml/kg RRHEE 425, 45
25)5 2 h WARERARK, i0 sk B4/ BRI AT A FIFE T2 AR, JE
T FFISE T B Y E 5, XIS T B A T R AR 8 il
Fo 2 h 5 AHREYOK, ESE 14 d WELsh Ik E i ik
K — AT N

1.3.3 &l DRILTSARIE)E , oo I i
BRI I AR, H AR TR A ESR TS EV (%) = A/ B x
100% o b, A JIESR B (mg) s B AKBTH (g) o

1.3.4 MEBZMZREERE O JF MR 4% %
RPEEEE 24 ho AZIMKHUBIK , B85 S B2 K, — 2R3
B, TR AKS — D4 G4 8,35 ( Hematoxylin — Eosin staining, HE ) 4
T E R T B T,

1.3.5 it %% J SPSS 21. 0 K fF#E47 kb B AN B2 43
B, JLRBA N AL 0] 5 5 ( Weighted regression method , Bliss ) 31
P BB B (median lethal dose, LDy, ) & LDs, ) 95% {5 X
], FHRBRILL x £ s FIR, £ 4R 28 5 U B R 3R 07 22 03 7
(one —way ANO - VA) ,P <0.05 FRERE G5B L P<

S5e+07
4.5e+07
4e+07
3.5e+07
3e+07
2.5e+07
2e+07
1.5e+07
le+07

5000000

L! l,.lyl.,.,,.“. i

=t
5.00 10.00 1500  20.00

0.01 FR2ERA BEFITEE L,
2 #R
2.1 GC—MS 2 #7 4R A K 31 i 4~

28 GC — MS K, BRAHE il A o3 2284 11 A, AR i
I3k ORI Y 46. 41% , 55 i B 1 IR S A AR TR (At
ractylon) \B - JE 4 (B — Panasinsene) .y - #i & 4 (y - El-
emene) D — ¥ (D — limonene ) 43 51| 2 19.91% 7. 27% .
6.45% 5.71% , & & 1n] FAKIK A B — elinene 4. 32% | trans —
Caryophyllene 2.03% (& 2 fiE 1)

F2 P - AR AL R E R

J5 WA (L) ferst &5/ (%) CAS
1 Atractylon CysH00 19.91 006989 -21 -5
2 beta. - Panasinsene CigHa601p 727 1000159 -39 -0
3 gamma. - Elemene CisHoy 6.45 029873-99 -2
4 D - Limonene CioHis 5.71 005989 -27-5
5 beta - selinene CisHay 4.32 017066 -67 -0
6 trans - Caryophyllene CysHay 2.03 000087 -44 -5
7 3,4,5,6,7,8 - Hexahydro - 3a,8c - dim-  C;5H,,0 1.70 018374-76 -0

ethyl - 5a - (1 - methylethenyl ) azulene -

1(2H) - one

8 Cyperene CysHay 1.37 002387 -78 -2
9 Berkheyaradulene CysHas 1.24 065372-78 -3
10 (=) - spathulenol CysH,,0 1.08 077171 -55-2
11 Germacrene D G5ty 1.04 023986 -74 -5

2.2 BMASFmAH/NRAEFENE

2.2.1 —fleRZEARAE A - BN 5. 00 mL/kg 7
LA 255 29 20 min {E SN /N ELESST 5 20 50 min H B
HAAREE FE5E ;20 80 min BT ; 29 150 min H BRI AT 3
1S 5 24 600 min L ILHHIE SR 2R , 29 24 h B 5. 00 mL/kg 5
A TAE /N BB IE U E 2 SET- A R 4E H e 10 ~24 h, &4
ANBATRPEILEE 3, HoAthoR R, 2 14 d SRS A A7 T/
FRAS HBUAE T, oA I BH S8 PRRE AR o

2.2.2 pabReTHAL RTHERIE 4, KREE0N

25.00 30.00  35.00 40.00 45.00 50.00

K1 BSE - BANE A GC - MS &35
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#3 MRS EEE LR FAR TR K o
LT H 0.60 mL/kg /% 5.00 mL/kg 3|45 241 F BURE IR 2.2.4 BABHSDBRMAETHYh F£T . HES PHLEE
[ &% 5 RETE S EE SN R ,FESS 1.7 11 14 K, 1. 20 mL/kg 516 21 EPE /)N BRI 2E
WLz 5 R A EEETELR R 755 1,11 Fl 14 XK,2. 50 ml/kg 7| &40
ﬁﬁ fgiﬁﬁéfw W /N LA 0 5 T 0 R LA b B/ R B
Il IE TNV . N e
U X‘ ﬁﬁg b M 2 IE‘o
ST FoiL B 5 E/&ﬁﬁﬁiﬁ
— 2.2.5 RAMBADRRAEHH A KIRI0OHRE
H4 HAVNEIELINFISM e AR
RSB RALA L, 5. 00 mL/kg BEAE/N LS 1 K.0. 60
i/ <6h b 48h S-Md SRR gk ek RS 2.3 RPOKB . 5. 00 mi/ke B/ B
(mlike) W M M M M M MW OB M B PoRiS,2.00.,1.20 0. 60 ml/ke A HELHEYE/N RS
RAHIAL 1000000000000 0 0 g kiR HOR DK R S, BB T
5.00 10 1 1 7 8 2 1 0 0 100 100 /ﬁ\ij@ﬁﬂ‘/l\w @kﬂ(i {EI "?'\ﬁiﬁﬁﬂlﬂxj(
2.50 o0 o 7 6 2 1 0 0 9 70 s T ° ‘ o
2.00 0 0 0 6 5 1 1 0 0 70 60 2.2.6 %éﬂl]‘fﬁﬁ’\/ﬁ%&&;\ﬂf\ﬂ%’—\ﬂﬁ?\')'E%\)]E}}ﬁ:’@%éﬁi’l' Xd-
120 10 0 0 2 2 1 0 0 0 30 2 Y2505 24 h INFETS A 14 d J5 BOTETS /N R T A PR, I
060 10 0 o o0 0 0 06 o o0 0 0 PHEBEE R B R (K 2) , ST AL AR L, & 20 IR 2558

FRAEZ 25 24 h NIETS, DEAE 4524 24 ~48 h NBET-, JLase
14 d, fEFfE R 11 d PIRIEE SIS0, BB T30 1 R
BRI ST 0,

2.2.3 RAMEHDRAREZH 0 KSMME6RR, 5
SHZGRIA L ,0. 60 mL/kg 7] 5 2H MfEPE /N BRUAR DB AR5 3 K2z
FAGIEE X (P <0.001) ARG A MEME/NRAES 14 K
ZFBEGITFEE (P <0.001) o £735% 1Y ME A /) B 44 &=

HOER TG L (P>0.05) 51.20 mL/kg 7 KL I
SRR .22 5 (P <0..05) 52. 00 miL/kg ] L LI I 55
SEHE R (P <0.05) , FLIF W IE 285 5025 B A 02 1
SL(P <0.01) 52.50 mL/kg 7 LT I 4546 4025 547 5
HERE L (P <0.05) I 0E 5 95 4022 A B2 3 X (P <
0.001) ;5. 00 mL/keg 741 i UE 55 45§ B 47 G012 1
SL(P<0.01) . HL77 3ot B 6 RS T Al 20 PRI RS

WA AP . XR ARG A ARSI N .
K5 AN R BUE R AR (2 £ 5) L AT
A/ (ml/kg)  n ST H1K EIRIPS EONIPS B4R

VUL 10 22.77+0.71(10)  25.23=1.06(10)  28.78 +2.17(10) 29.16 £2.21(10) 36.29 £3.69(10)
5.00 10 22.91=1.57(10) 22.66+2.84(10) 23.30 0.00(1) — —
2.50 10 23.79+0.85(10) 22.00 +0.86(10) 20.86 +3.38(3) 21.17 £4.77(3) 33.06 £4.99(3) * " *
2.00 10 22.93+0.99(10) 21.49+1.06(10) 23.67 £2.71(4) 24.45 £5.19(4) 36.66 £2.63(4) * "
1.20 10 23.87+1.42(10) 23.47+1.80(10) 26.26 +2.20(8) 27.06 £2.66(8) * 39.12£3.47(8) * " *
0.60 10 24.01=1.08(10) 24.04 +1.47(10) 28.46+1.68(10) " ** 29.44+1.64(10)*** 38.75=3.56(10) " * *
W= FRADR AT« SRALRTHLE, P <0.05; + * « SR Z5ATHLE, P <0.001,
F6 BN/ EUA TR AR (v £ 5) B g
M/ (ml/kg) o YA 2T ERN ERPN TR %14 R
VEIEGHIRZAL 100 23.801.46(10)  25.64+1.64(10) 29.70 £1.88(10) ***  29.70 £2.23(10)***  36.29 +3.69(10) * * *
5.00 10 23.10+0.57(10) 24.04 +1.47(10) — — —
2.50 10 24.20+0.92(10) 25.28 +1.08(10) 28.02 +0.00(3) * * 32.43£0.00(1) ***  39.54+0.00(1)"**
2.00 10 24.22+1.63(10) 23.26 +1.42(10)  20.81 £2.19(4) ** 26.87 £1.04(4) * 38.71 £1.71(4) ***
1.20 10 23.900.74(10) 22.80=1.79(10) 28.14 £1.35(7)***  27.37=1.48(7)***  39.07+0.97(7) ***
0.60 10 23.60=1.07(10) 24.982.07(10) 30.22+1.94(10)*** 31.45+4.67(10)*** 39.78 +3.01(10) * **
H: =" FR MR T+ HRALHHE, P <0.05; + « H5FEMALHIHE,P <0.01; + * * FEAHLLLHTILEL, P <0.001,
T FSUAMMDNEIREREN(x £5) Hifiy g
A/ (ml/kg) By 1R %2 K 53K 57K CALES 914 %
UG 10 5.30 £0.68 5.32£0.03 5.59 +0.47 5.11+0.24 5.29 +0.68 5.31+0.24  5.29+0.01
5.00 10 4.61+0.18 4.55+0.07 — — — — —
2.50 10 5.60+0.57 6.33 +3.64 4.35+1.63 3.90 £1.56 5.25+0.49 5.78+0.95  5.80+0.42
2.00 10 4.62x0.40 3.65+0.92 2.49 £2.58 3.72£1.02 4.15+1.30 4.17+1.14  4.01x1.06
1.20 10 4.92+0.25 5.47 +0.47 2.17 +0.71 5.73+1.40 7.70 £2.07 7.67+1.79  7.53+1.79
0.60 10 4.77+0.01 4.29 +0.89 4.25+1.03 4.54+0.91 4.61 +0.86 5.06+1.33  5.01+0.07
=" RoR /R AR,
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8 HAMEM/NEURE R (x +5) WAL g
A/ (ml/kg)  n L 2T EBN 2K %3 K EHUPN EHRIPN %14 K
I IR 10 4.92 +0.25 5.52+0.20 5.06 +0.51 5.01 £0.30 5.26 +0.11 5.14 +£0.06 5.23+0.04
5.00 10 5.00 +0.08 3.35+0.21 — — — — —
2.50 10 5.67 +0.27 3.68 +0.18 3.56 +0.33 3.49 +0.16 3.42 +0.00 3.49 +0.00 3.53 +0.00
2.00 10 5.65 +0.89 3.46 +0.06 3.58 +0.88 4.53 £0.52 4.85 +£0.41 4.77 £0.19 4.61 £0.84
1.20 10 4.92 +0.03 2.68 +0.31 3.66 +1.55 4.16 +1.83 4.37+1.88 4.45+1.28 4.82+1.04
0. 60 10 4.92 +£0.03 4.22 £0.06 3.95+0.07 4.24 £0.25 4.76 £0.31 5.04 +0.37 5.03 +£0.24
=" Ron/ DR,
F9  FAMEMENEIKOK R IR (x £ 5) Hifii:g
At/ (ml/kg)  n LT ERIPN H2R EKIPN ®TR ERVIPN ¥ 14 K
VAT B2 10 4.70 £0.99 5.30+0.71 4.10£2.12 4.10£2.12 5.50+0.71 5.60 +0.57 5.80 +£0.85
5.00 10 3.47 +0.18 9.00 +0.00 — — — — —
2.50 10 4.80 £0.00 4.16 £1.19 3.75 +0.36 3.96 +0.06 4.19 £0.27 4.74 £0.12 5.44 £0.80
2.00 10 4.50 £0. 14 5.17+1.18 3.17+1.18 3.95+1.34 4.48£1.72 5.27 +1.46 5.33+1.23
1.20 10 4.70 £1.27 2.53+0.19 2.79 +0.18 3.26 +0.11 3.27 +0.34 4.08 £0.09 5.07 £0.54
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