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Study on volatile oil of Citri Reticulatae Pericarpium and Citri Reticulatae
Pericarpium Viride solidified by silica 350FCP
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Abstract: Objective To reveal the volatile oil (VO) volatilization law, explore the stability of volatile oil of Chenpi (Citri
Reticulatae Pericarpium, CRP) and Qingpi (Citri Reticulatae Pericarpium Viride, CRPV) solidified by silicon dioxide 350FCP
carrier material. Methods The adsorption capacity of silica carrier materials to volatile oil was investigated, the difference of
retention rate and volatilization rate between the volatile oil and the carrier materials with different proportions was analyzed, and the
best curing ratio was optimized. The volatilization curve of the chemical constituents of volatile oil with time was drawn, and the
chemical constituents were clustered to analyze their volatilization rule. Results According to many factors such as adsorption rate
and volatilization rate, the optimum ratio of silica 350FCP to essential oil (3 : 5) was optimized. According to the volatilization rule of
volatile components, 34 chemical components in the volatile oil were clustered into A and B. The A components volatilized quickly,
while the B components volatilized slowly. After curing by carrier material, the release of volatile oil becomed stable and slow.
Conclusion The volatile oil cured by silica 35S0FCP has the effect of stable and slow release. The preparation technology is simple
and convenient with good application prospect.

Key words: Citri Reticulatae Pericarpium; Citri Reticulatae Pericarpium Viride; volatile oil; silicon dioxide 350FCP; carrier material;

ks HEA: 2020-10-15

ESWB: /LI HERRHEIIR O P2 B BoR 5 d &7 B T 7t 2=kl (20194ABC28009); 74 e &AL K AL BT H <
RGP RIS B B AP R A4 R i R RV IR T (2020ZRQNA032)

TEH @M A, &, Wt WERZHHESHE AT . Tel: 18010618161 E-mail: renguilinl 8@126.com

*BEEE: B W, 9, WL, NFPAHRNSHEART . E-mail: yangmingl6@126.com



* 1324 -

FED 20214E3 8 $52% H5W  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

GC-MS; volatile regularity; stability; adsorption capacity; retention rate; evaporation rate; head fragrance; base fragrance; body

fragrance

MRECFIE BB N “— 7 IRk, HELR
M Cvolatile oil, VO) [Ifb2psr HAMIE, 3
MBI a- TR y-E SRS R,
WA I B B i, AHO R 80% LA B, R AL
IR MANEAL RS MRS, DI RS
B @ MR BAR A 254 R 7E %5 A
He s EERER, (B2 H TR MR IR ]
FATHER, WS . AIHRUR R PR A T 3
IR, e R i AR e M 7 SR ARy E R,
HAl, SeEERmmfet r A EEOREaE. W
RSB . HOKR JTRAARI-OISE , (EX e AR 1) 8 P A ik A
TEAENUAFER R . AR, RoEtEz, Xl T
SARRER, AFT TR A =014,

K 2 FLER AR R 3 TR, 7B —
FEEE b n] DLER s i A e P . Hoh sk PR i S5 05
I FH A8 W S A T ] A PR T, o145 LA R A A
eV T, FRoE e . HARIRSEU IR F A AL
TAAAEERE RS R, SRR, AL
REVE N AR AR R, B SRAER, Mg
SEPERI B U RS e TR AR 3 . T FUTRIH 2 5LiE
Ky WAL R A, 45 SRR A L fe , 2
A E IR . HUCRAMILIER . 9PKFR R K
A A SRR R AT L, P
T R )RR e pEDS210

E Prafi f N AL 2= 2 (IUPAC) RIEFLIE
KANIAE, HZHME RN 3 25 /N 2 nm )
NS R AT 2~50 nm AN FLMEL KT
50 nm N KFLA R, A LRE 350FCP 1E A 1L
MORLEAAVE RO R AR R FLIE S5 A 7
My FLAE AT B — TR AT T A FLIRIR Z AR
XL RE A LR B 2 B, Tolkfigfh, AREe .
R SR A AN EERER. mTHAR
B I EE R AR RO P FLARAR,  #ivEe e Pk R 4T,
A DAVE N 25 8k A B FH 1 = 2 A 22231,

NT SRS R MR, RER SRR
o ASSZIG R A ARE R AN RIME ki, Bt
VBRI PR SR AR R AL ) B B o [ B T o
B T B R A S A 2 B B4 R A
AT TS . 1% 1 2080 a7 B i e B b i 5 4
RIMRA 5], 7 — e R E i mda R Aa e vk,

FEAE M AR AL DU T 28 25 PRI AL, B L2
(T N N s 11 0 [ I e S S W = 5
B B S T
1 (5K

RWS0 BB, sl ARIRA
X YP2002 TR, LilEKIEETIESERA
A]; Agilent 7890A/5975C S AHERE G, %
H 2B RHE A ], MS2000 HOGKL Y, HED
IR AL AR AT PR A 7] ; Tristar 11 Plus 2.02 BET 4R/}
B, SEEZFE W AT, BSA224S-CW T KT, 3§
ZRWER A bR BIRAR; KR, it
5190905, PHBERFEBRAA R AR AR, it
5 H1824116, iR+ T AR 0 A IR A
AL ALHE 350FCP (350FCP, flt'5 TE-1361).
AL %Ak E 770FCP (770FCP, fit'5 SE-1180),
HAE LR 2R st
2 7k
2.1 EHAMRAMERE

P A ARE. 350FCP. 770FCP #1EME AWK
B R I B B . S Rk ARG R, 18
I IR ST ERLFE G 52 RiA%  CAZS SAE N2 B
RN RN 70%, iS4 200 kPa (2.00 Bar),
ME B BRI RAR 39l B & (1) 3R R
BFREN, £ 60 CHEARBHEERE. EH
EU 2 AR R A 53 0 52 AR AR R TR L FLBR
LA
22 SHEGIE-RIE (GC-MS) £#

GC %f: HP-5MS B4IATEEFE (30 mX0.25
mm X 0.25 um); HAAAA; HEAEBRE 1.0
mL/min; HFEE 1.0 pL; kA 40 ¢ 1; #EFE D
B 250 'C, FIRFEF: 40 CHREF 2 min, LA
10 ‘C/min FHiEZE 220 C, PL 20 ‘C/min FHEZE
300 C, f*¥F S min.

JRREZAF: BN Bl FTFRER 70 eV B
FURIRE 230 Cs PURATIRSE 150 C; R
m/z 30~650.

23 BAHNEAFERER

S AU R R B . T AR, SRR
VER MG HH TR A . BOE R R E T3
H, £ 25 CHI60 C Rl T ASEIA] S, %



FED 20214E3 8 $52% H5W  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

* 1325

F GC-MS il 4% & i 22 o .- BA D-FriG i
FFEFR, LL O h WG K &G 1 D-Ar g A T
BUOARUE, 2B A H S RIS (8] s 4% & D-
R GHIE LY

R R DAFREIE IOFE R R = (WIh DR Ve Thi A —
AR RN 1] 25 D-FA5 05 VE T AR /AT 4 D-HyA 5 Ve T A
24 AV REE LMD RBHIE

Iy AR BUE B (N EAAM R E T A8, %
FERH (mL) H#EEME (g) H1:5.2:5,3:
5. 415,505 B, MKREESEHE GREEAFRIM
LK B 58 77 AN 1R B il & R BB B AR FD . 200
t/min 24N, AHADEINFE R M, B 8 min,
S R I B AR R IR SOIFIR B 45), Hil454E
RIMEMER AR, BT, &H.
2.5 HAMREWIZE L R RRMENTE

¥ B HE &M 100 uL T 10 mL K,
RTKEEESS, #2, F0.22 pm FFLIEREE,
S8, R GC-MS %18 “2.27 TR 2440 &
RSy o DA R BRI R 1.5 ¢, FEEFRE,
BHI T, REIMANTKZEE 25 mL, FREfiE,
AL EE 10 min, A, FFCEFE, HIEKOE
R, A, E, JEWA 022 pum By
FLUEMEEE, BXEE, R GC-MS 1% “2.2”7
T 2% A0 72 A2 1

A b R AR AR 42 AN 5] LU AP 1) 2% B[S AR AR
FIF GC-MS 0 72 [ AR R A4 5 T R 27 B
a5, DAFE R D-F A6 I (1 W T AR b I T A
F R AT B ] LA ) 46 7R [ AR A H 2 il 1)
W B 2

1 0% R B % = 1 LoBy o o D-He 8 R /4% 2% b o D-
P R
2.6 HAEMHENIZEL B RIZE MR

3 )24 R -5 AR A REAS [R] LA PR [l K
K, HGHE AR E A R T A, R
FEZ1M 0.5 ecm, T 25 CRE, AR SHEE,
K GC-MS 4% 08 “2.27 TiT A4 5 FeAk 2 ik
55 . UL D-FriER TErR, DU A & A 1)
D-Frg MW A bR, THEAS R [A] 25 [ AR R
R RO IR B 2, DR BRI THE A XS R
5 S/ Vi N i i = O N R TN T K 7 o7 N 2B
RMFE R

L A o PR 50 9 R R = (DA TR B R — TR TR ]
FLI B ) T R B

25 A S AR A RLAS [ A7) [ Ak A i
I 1) AR A0 PR O B AR e R it 2, AR AR AR
B RER. FRCRERR, Mk H B R L
R R A LB
2.7 ERMENHR

BUEEHERMITE T 25 CF, A A A E
B, RH GC-MS g HAb 2oy« Kl %
B 7 B W IR [ AR AL PR U T AR AT B B, St
BB 34 Ml oo e AR BE I 18] AR AL R B dls » iz
H Python 211 34 AN RSy AU [T ARl I (7]
AR i 22, B A By B RR T I 26 . 32 1) Python
BRAE X P A S B R W T AR BEAT A ZE AR AL AL
B, 0F 34 MR O RAEEAT IR K . AR E
TR 34 MEZERTVAGN Y 2 KK, WX 2 KK
F5 73 R Ak B 16 e L P T AR 4K il e AT 4
K, BEFRREIR

X IE 348 ) e A1 PO B AR AR 1 46 8 R ity R
25 'CF 34 MLEE R BEI TA) 32 A4 o UE T AR AT 3
B, 3T A _EREE R h h 34 AN ST
%, 2B A R PR TSOM R S B A A4 R
XHE AR R
2.8 ZRMRAITMN

LA D-F70 025 S48 bR, 15 25 C R AR
) R RO [ ARy R oh DAT BRI R R, x4
RERCHIZL, PP HLGEREROR o RIS 243 it S AS
[ S A A R ED [ AR R rf D-F A0 0 4 2 B 70
JRHIER, o D-Fr B KT AR, Al D it 1]
I BAE MRS R R, 153 D-FH IR &
SEE, HREER A ET R A EE R, PF
W HEREIROR
3 £R
3.0 AR RAE
3.1 KiARHE HuEEREEM R, EH 5
IRSCHOCRLFEAL, SR F A RAR 12500 8 B4 A R
FIRifE, PR IR 1o dors doss doo KR
RLEE BT (0~1) o 10%. 50%. 90%JTx

R1 TEBEMEREZEDS (X+s,n=3)
Table 1 Particle sizes of different carrier materials (X + s,
n=3)

ESR LN p R do.1/um do.s/um do.o/pm

TEALEE 0.919£0.017  1.534£0.032  2.496+0.036
350FCP 1.269+0.005 2.475+0.017 4.566+0.043
770FCP 0.703£0.003 4.21540.121 11.293+0.088




* 1326

FED 20214E3 8 $52% H5W  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

EAR. ARSI AR L, 3 FAPRIRRLAR 2
AR, U BIRLAR N AR AR B B 7 RIS AN K
3.1.2 R, ALBRARARE LR IE R
FH G 2 TH AR I 5 A3 43 ) I s — 484 fE . 350FCP
770FCP HIELRIEA . fLERARFRFN- 38 L1E, 455
W 2. 3. MR IR E 2R KE, —AiaEm
% ri BET LERHAN (3.4504+0.001) m¥g, 5

Hofth 2 PR L E AR R 2 8, X5 AL
T ZE R & o INFLBRAR AR AP 38 LA I e 25 R
K&, 350FCP HIFLERMAFR ik (1.28140.003)
cm¥/g, W FFLEN (18.17640.002) nm, i
KT AL EER 770FCP, B8] 350FCP LR A
RIS 9LAR K, mT AR B B8 2 A4 R, 1X 0N
350FCP 1 J et () [ A0 i A A4 R L BR R AR AR

FT2 HUEMBEMEERER (Xts,n=3)

Table 2 Specific surface area of carrier materials (X £ s, n=3)

Lb R mH AR/ (m2g™")

AR R o L R T % 55 BET Langmuir t-plot % t-plot 7% BJH b5l BIH fEM L
T HEmEM b A LT AR SR SRKEE  BRK@EE
AR 3.1861+0.003 3.45010.001 3.39010.035 2.01610.001 1.4354+0.009 2.812+0.010 2.98940.008

350FCP 255.426+0.178 281.975+0.135 305.853+£0.206 57.923+0.047 224.052+0.153 256.383+0.207 359.233+0.367

770FCP  472.593+0.278 525.723+0.356 583.744£0.317 506.970£0.289

18.754£0.037 173.829£0.103 176.598£0.127

R3 HEMROFLRARMENILE (X£s,n=3)

Table 3 Pore volume and pore size of carrier materials (X + s,n =3)

FLBRARF (cm3-g ™) “FFLE/Mm
AR B SR B AL B t-plot 2 BJH FLEEW  BIH FLBRfR BET Wi BIH T BIH 2T
SAEFA TALAARR M EBUET R BUARR
“HEAMRE S 0.008+0.000  0.001£0.000 0.005+0.000 0.005+0.000 6.347+0.001 7.0161+0.002  6.580£0.001
350FCP 1.2814£0.003  0.02340.001 1.284£0.002 1.28540.004 18.176£0.002 20.0324+0.006 14.31020.008
770FCP 0.268+0.001  0.240%0.001 0.122£0.000 0.122%0.001 2.040£0.001 2.814%0.001 2.76940.001

3.2 BAMRIELE A B RIS 8

3201 HEAEEEER M ARIIUELE K
etk A2 R DR A A 1 s, AR R
5 TR 105 B, BERAR. ERMS
RGN 2 D5, 2RI, RhEE. A,
SEAANBEMHE R, M A AN REE N — R
BRHE R P FAR AR o

3.2.2 350FCP [H{t4% & (350FCP-VO-SCP)
KAMIEEL  350FCP-VO-SCP ¥y RIs i tn & 2
Yy Ny . -

L%

a-—EAMEE bR A (105 cfERIN- AL (205
a-silicon dioxide b-volatile oil-silicon dioxide (1:5) c-volatile oil-silicon
dioxide (2:5)

E1 Z—SHEEEL BRI
Fig. 1 Powder appearance of volatile oil cured by silicon
dioxide

ffios, 8RS 350FCP (FLLBIFE 1 : 5~8 1 SHY,
PRI e B AR S R i, A R R T T3, TR ghEE
HHl. GEHREEII% . 350FCP VEA—Fi LA R,
A] LR IR B A ) — P A kL
3.2.3 770FCP [ {45 & (770FCP-VO-SCP) #;
KAMIEEL  T70FCP-VO-SCP ¥y R 4M & 3
ffion, 8RS 770FCP (FLLBIFE 1 : 5~2 1 S|,
PRI AP BB ARG IR, Ry R RT3 #5 i
5 770FCP LIy 3 0 5B, SMHPIR, ZhEE, B
W, ToiEAksE HE R, i 770FCP tHANRE/E R
ARG AR B A
3.3 HAMRIEIE L R R IR M 3 5

AR AN T3] P 234 A Rk ] A 42 A ek o R A W T
DA S T i A A R 0o 422 et W B £ e R e 0, LA
PR A, HE— DS AN [ P A7) P [ A R A X 4 i
(I B 8 T IEATINGE o P45 RIS BRI R R AN
IF) (14 Ll A3 o &6 e B AR A, THAREAN ) B A8 11 ] Ak A
RAPER MBI P 2, SRR 4. WTLUEH,
350FCP fZiX 3 Mgt bl o [ 4b 808 LR (1) 4%



FED 20214E3 8 $52% H5W  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

» 1327 -

a-350FCP  b-f£ & M-350FCP (1:5)  c-#EKM-350FCP (2 : 5)

d-#% /& -350FCP (3 : 5)

e-FE R M-350FCP (4:5) 45K M-350FCP

(5:5)  g¥ERM-350FCP (6:5) h-#KM-350FCP (7:5)  i-#Kil-350FCP (8 :5)
a-350FCP  b-volatile 0il-350FCP (1:5) c-volatile 0il-350FCP (2:5) d-volatile 0il-350FCP (3:5) e-volatile 0il-350FCP (4:5) f-volatile
0il-350FCP (5:5)  g-volatile 0il-350FCP (6:5) h-volatile 0il-350FCP (7:5) i-volatile 0il-350FCP (8:5)
2 350FCP-VO-SCP #5R5M
Fig.2 Powder appearance of 350FCP-VO-SCP
a-770FCP  b-#£&i-770FCP (1 :5)  c#EKM-770FCP (2 :5)  d-¥ERih-770FCP (3 :5)
a-770FCP  b-volatile 0il-770FCP (1:5) c-volatile 0il-770FCP (2:5) d-volatile 0il-770FCP (3:5)
3 770FCP-VO-SCP #R5N
Fig.3 Powder appearance of 770FCP-VO-SCP
R4 TEEEMEFELHRME (X+s5,n=3)
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770FCP 35.890+0.83 4425+1.45 55.02+1.57 - - - - -
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Fig. 4 Retention curves and volatilization rate curves of essential oil in 350FCP-VO-SCP with different proportions at 25 C
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