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Abstract: Using Han Yuan Nan Jiao as raw material, the supercritical CO, extraction (SFE) process was optimized, and the
differences in physicochemical properties, sensory characteristics, volatile components, and numbing compound contents of
Zanthoxylum oleoresin prepared by SFE, ethanol solvent extraction method (SEM), and cold pressing method (CP) were
systematically compared. Results showed that the optimal SFE conditions were an extraction pressure of 30.4 MPa, temper-
ature of 38.7 °C, and time of 1.9 h, achieving a Zanthoxylum oleoresin yield of 12.72%. The SFE product exhibited pure and
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intense numbing sensation (8.3 points) with mild aromatic notes (rosin and citrus), achieving the highest comprehensive

sensory score. A total of 83 volatile components across 5 categories were detected in the Zanthoxylum oleoresin, with

limonene, myrcene, linalool, and linalyl acetate being the predominant compounds across all three methods. The total

numbing compound content of the SFE sample (597.75 mg/g) was significantly higher than those of SEM (438.60 mg/g)

and CP (384.52 mg/g) samples. Among the 10 numbing amides, hydroxyl-a-sanshool, hydroxyl-f-sanshool, and hydroxyl-

y-sanshool were the most abundant. This study provides technical support for the industrial production of high-quality Zan-

thoxylum oleoresin and confirms the comprehensive advantages of supercritical CO, extraction in flavor and functional

properties.

Key words: Zanthoxylum oleoresin; supercritical CO, extraction; physicochemical indices; sensory quality; volatile compo-

nents; numbing compounds
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Table 1 Response surface experimental design
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Table 3 Sensory scale of Zanthoxylum oleoresin
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Fig.1 Influence of extraction pressure on yield

of Zanthoxylum oleoresin
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Fig.2 Influence of extraction temperature on yield
of Zanthoxylum oleoresin
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Fig.3 Influence of extraction time on yield

of Zanthoxylum oleoresin
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5k B AERA (T AE R — 2 7RI B CO, $RE
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Table 4 Response surface test results

WS FERUEAX, FRREX, FRNEX, RO RY (%)

1 1 1 0 9.45
2 -1 1 0 10.31
3 1 -1 0 9.29
4 -1 -1 0 9.66
5 1 0 1 9.42
6 -1 0 1 10.39
7 1 0 -1 9.65
8 -1 0 -1 9.81
9 0 1 1 11.75
10 0 -1 1 11.25
11 0 1 -1 11.76
12 0 -1 -1 11.3
13 0 0 0 12.37
14 0 0 0 12.28
15 0 0 0 12.09
16 0 0 0 12.45
17 0 0 0 12.23

IR 5 HEA T LTS3 ATTAS B AH L A AEAR RS
JRASF 0 [ U 5 R

Y=12.28+0.2950X,-0.2212X,-0.0362X ,—
0.1225X,X,—0.2025X, X5+0.01X,X5—2.15X3—0.4045X2 —
0.3145X?

Fep AR FAE N 178.42, P<0.01, 2410 P {4
4 0.7354, R°=0.9957, R®,;=0.9901, HII iZ A5 74 4 2
25, O 7 AR AT A ST 5 T A EAR A A 532
Wi W AEL o AEEURE 7 o A& B BE X AEABGI AR IR A5 5A
e 8 2552 T (P<0.01) , ZEBUAT (a2 i AS i 2355 X2,
X3, X3 R H I X Xy XFAEABUH AR HE A5 552 ) ik 25
(P<0.05), BEHISZMLEARIIAR IR S38 i BRl 3R Lk
KFR, HERRZBAATEALEAEM . RIE4 B R
FAEIRIN, Bt a2 25 DRI 2 SE ML EARI A BRA S8 i) B2
INREN /Ny FEBUE T3 (X)) >FEBGRLEE (X,)>FE st
] (X5)
2.1.3 25 RFE S B AE XA AR R A5 3R (452 m)
PRl 4 AT, A5 i 2R E BB AS B 4 S WA [R) A8 22 [6]
AHEAE A0 322 55, Forh K] 4d SR IRDE, UEHH AL
B A BORE S HAE AN .35, €] d4e HAIRIE,
LR AE U 3 F2E ) (5] 95 R 28 22 [A) A7 AE 25 1 38
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Table 5 Variance analysis of response surface test for yield
of Zanthoxylum oleoresin

RE CFHM ARE B Ffi Pfig L
FRR 23.08 9 256 17842  <0.0001 L
X, 0.69 1 0.70 4845 0.0002 ok
X, 0.39 1 039 2725 0.0012 o
X, 0.01 1 0.01 0.73 0.4207
X, X, 0.06 1 0.06 418 0.0803
XX, 0.16 1 0.16 11.41 0.0118 *
XX, 0.001 1 0.001 0.03 0.8722
X2 19.50 1 19.50  1356.88  <0.0001 o
X2 0.87 1 0.87  60.52  0.0001 ok
X3 0.42 1 042 2898  0.0010 o
B 2E 0.10 7 0.01
REI - 0.03 3 0.01 0.44 0.7354 AE3E
B2 0.08 4 0.02

B 2318 16
R=0.9957, R, ;=0.9901

H * PR 35 (P<0.05), **FoR 22 340 B 3 (P<0.01) o

HAEF, & 4f n] 50, 38 H AR E Y BT, B A5
VR AR B B 38 BAE AN 38, 3X S )y 22530
HR S I b RS IR — 3K st IR A
B G S A AR AR B FEICEARA B 1 B T 5%
12 ZEHUE S8 30.400 MPa, ZEHUREE Sl 38.721 °C,
FEHLAF A 1.956 h, BERITIN 4 AEATIRAR S5 2R Sk
12.326%.

2.1.4 LT ZSECG WU g 9 PR

a b 12
hvjing hvjing
= =
= =
B B
= =

d AEHRIB AR (%) ¢
35 35

25
3536373839404142434445

FEREMB NIRRT (%) f

Xz ZEHURTA] (h)
K4 2% RS E AR X ARG R 15 5 A 520

Fig.4 Effect of interaction of various factors on yield of Zanthoxylum oleoresin

SRR AT R ETE, B IE AR T 2S5 FERUR 1R
30.4 MPa, Z5BUEE N 38.7 °C, ZEBUtE] N 1.9 h, 1E
BT T 3 tHEEE SL58, SEY LS RS . 46
MR AEIS-SR N 12.72%+0.24%, S48 5 [P (E AR
XHRZEE R 3.20%, Uid. AH W 37 T TR B4 FROIME 7T LA Bz BRAE
AR S 3
2.2 FEHEEHEERHER SR MRRELE
N RS A EEIIG A CO, ZEBU(SFE) . L FEHEH

(SEM) 5 ML (CP) = Fh T X AEMGH A f B Y
SEMR), AFFERT = LHRES AT TR T, e EE Ui
M2, FF CP ARS8 s, H 5 92002 F Y
SFE/SEM #f e JFRE R DA TEe—3, #r=5
] Be AR 32 21 JFBHL R 5 $R T 2053 WA Rl 22 Y52
WA SR, AEAGHIA B A O il BT AR AR (AR . o
SEAAE  FERMEAST . RRRA) BT 2H L5 ) F 222 R H
T M2 ANz . R . EALERED) Tl 29 .
AT HE O TE AR SR AR R 1Y R BE
P IERPEZE S, ISR T 2090045 -
2.2.1 AN[EIJ7 LA ARG AR I 4 B AL FE il w2

SRyt LU =P T 2 TS AEAG AR BB 1 L BT 22 R,
X SB 2 A AR I L CO, FEBUTTFSAEMGMA NS .
PR BUITASAEAGHART g -5 T 85 i A AEABLT AR g
HEHALFE bR L 2ZE 5307 T X tespr, a5 RNk 6
JIT, AR B 2 ARG R (4 BR A B AT 45k
FIEEN . CP AEMIAY IE T SFE FEAHA g 7K 43
R W& W E = T SEM AEMGHA AR (P<0.05) .
X AT RESE A S SEM AEATHAR BE FEHEZZ M 45 1y i it

kit

AEAEIAIRTE A (%)

Xy ZEHAE] (h)
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Table 6 Comparison of physicochemical properties
of different techniques of Zanthoxylum oleoresin

. KA BAERY TR M it A IE WYE
LA (%) (mg/g) (mmol/kg) (mmol/kg)
SFE 17.08+0.15°  5.59+0.49° 4.49+0.07" 42.18+1.57°
SEM 11.16£0.36°  7.50£0.41° 5.11+0.65" 44.77+0.75
CP 18.53+0.28"  3.54+0.11° 2.54+0.15° 33.69+1.12°

T SFE: FH81G i — S PR A% B U AR, SEM: 1 2, BRI
AL, CPAEHIRI.: 15 TR Fetk K TG G, Rl —
FERRAN R B 3775 2 5 B2 (P<0.05),, F67~30[] .
H, RFERT B M A Bl R — A ZE R i . b
S, AR R o P M e i R A —
FEFZM, W)t SFE BRI IG 7K 53 M35 & KT
CP FEMIHA BT =T SEM FEMGHA I g IR B3]
FHE 6 I, —Fh T 2 HIAR eI IR I R 1
1A B P22 55 (P<0.05), 1£(3.54~7.50) mg KOH/
g 2], i AL EAE (2.54~5.11) mmol/kg 2 [d], SEM
AEARGA AR PR Al SE A f i, CP AEARGIA
PR R SEA A G, 33X AT BB R S AE AR 252
THERIRME AL LM AE 50 °C 2B nhigdent, &
EACAGIATE T 2 AR RIS, DA KA E— SR
SR A Ak, G EIRE RS . 1A, 2R T
R Wy BEAE B Z2 (AR MR 5, 5 EAEARGIAR R 1
B A S AL =523 SFE ZH AL BRI T
SEM #H, {H 2 W35 T CP 2H(P<0.05), A fE2H N
2% T 2R BUI R E (30.4 MPa) S 25040 i i 2442 12F
Ak, IF HomRg oK o5 srgsss, S Hvh =Rs T 5
TS PP AR 2 MU S AR ITIREY . Bk —Fp T 25X
AEHIAR IR A e At A AT i, (H =R EAh
MBI G EARESR . —Fh T 2 A5 B ERGIA g
A L 7E (33.69~44.77) mmol/kg =2 8], SFE ZEHIH
BIIEAT SEM FEARGIA AE I ILE L. CP AEATIMA AR Y
55, IX156HH SFE BRI IR AN SEM ZEATIA AR Y
ANHFFREE R .
2.2.2 AEDJFE Gl I AERTMA IR S
AT FEE AP T2 A AEARGHART R 14 it BT 22 5, X2
52 [ Hl I A CO, ZEBUITAF B . 21
FEIBUITAFAEARIA N 5 T8 1 AL AR IR e €2
R 22 T T AT . 2R 7 a5 R AT, 4B
PRI AR ) AR LRI WAL . I . IR E 1
R o ANFEHRBOT 2 LERGIAR IS Y 3 D Fa bR i
FE2E 5 (P<0.05) . HULAT UL, ZEEAJE_E SEM FEH
THIRRT AR T LB B2 A i, B R ET R 32, S LA (0

7 AT ZAEHMBIAR (LI i By LA
Table 7 Comparison of color quality of different techniques
of Zanthoxylum oleoresin

FRHT L a b
SFE 55.05+0.81° 6.72+0.03" 54.3140.91°
SEM 28.66+0.18° 11.21+0.02° 11.52+0.18°
CcP 60.26+0.22° 3.46+0.01¢ 63.10+0.45°

CP fEHGI G EE ] LB B, Bt v o 32, 52

URTE (0,; SFE FEAGHAR I 14 200 60,00 52 45545 (L. SEM
AEABOHAN B S S LT A (0 0] BRSPS BRI M R 25

SRR T 2 B57557); SFE AEHRIRIE OB (0 S 4550

A A HESEAB IR I S ALBRFARXT AEARTH AR B A 725 A

PEEE IR €0, 22 2 T (s i A X /s CPAEAR
VAR I (0 S VR (0 T BB R S B i), K=

YR G VS TR A B R 2207,

2.2.3  AN[EIJT LA AR AR IS 8% B B A

SYRT R4 ERgsE =R T2 ATAS ARG A i B4 B

225, XSG E H a9 I A CO, ZEBUITAS BT

WG . B BUIT A AEAGIAR B 15 T B 18 R AEA

IRIEFEIRE 2253047 T X AT . F i)

431 5 AT 20, ek R AT L BOULRAE Y 3 FhAEREGm
WEIETEASFARFAE 1 25 SRR, SEM AERGIA AR 7E

O3 (8.2 43) KEFHEE (7.9 43) . BLZHHR (8.0 43) . ¥
JB%(7.4 43 FIBFR (6.8 43) 5 FFIE_EAS e, Rk
SEM FERRUHAR I HLAT 80 i B 24 A | ALK AN BT A,

KUK 52 2% . SFE B i 1% 6 17 AU 58 B 3 v (5 B

5.1 43, % 6.8 41 WK 6.0 43), T CP AEMHART
AR AE X 3 i XU 445 43 S IR (5 IR 3.6 43 . T Uk
4.8 51, HLZUR 4.0 51 ); TEAMGEMR 7 T, CP AEARHARS
BEASS53-Be =i i 8.3 41, FHAG MR MR, YR & SFE FEH)
WREAG, 1553 /DI SEM AEMGIRIIG; 7TEANT . AR

JEARFRRIE T 1T, SFE AEABTMAR Big 4553 f5e i, 53931

RATE(T.T 53 ARJFTIR (7.5 53) . BRI (8.3 43), MY
AT RHUARIA A 5 AR R, DU B i An == 3,

FRER A IE S Z, H R SEM FEMGA IE RN CP 7E
MM S . BT, CP 4B IS AE TR J7 T =

B2, SFE AEARMA IR RRIER 28BNz i, HL

TERR_E NS, i A5 3557 .

R
\ —u— SFEAEMUMII IE
—e— SEMAERUGIM G
—a— CPAEMUIMA g

Ak E
K5 AR T ZAEMRII A i 4 8 S S Aok A

Fig.5 Quantitative description and analysis for sensory evaluation

of Zanthoxylum oleoresin from different techniques

2.2.4 AIET7 il g5 B AERBGIAR IR B0 4% 2 P 1l -
FE AT A R L 2 TR AEAR AR s B i B 2
S, X SR A F I A IR S CO, AEBUITAR AR A
. LB BUITAF AR g -5 T AR A PR EARh
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WIS A A5 K M Ay L 22 S 30T T X AT,

22 8 AT A, 7 3 Fp L ZAEAGHMAR g Hh HaA i 5 R
J& 83 FhHE K M ali oy, s 43 FEIESE . 23 FRlESE .,
S FHMEE . 4 PSS HN S FPERE . ANIE] T2 AL
VA IS A 2 1 XU B 43 1) b 2 R 5 e A A7 Atk

2P 9% 5 (P<0.05) . SFE 5 SEM {&MUh A A5 14
YERANEY) R RAAXT I 2, 5351~ 66 FhAI 62 Fi,

CP FEM A 5 A (1 A IS AH X #5720, Sy 50 B, 7E
BRI, CP ABBIMR IS 145 & M 45 & B i s
(173.95 mg/g); SFE #£ihik2Z(163.37 mg/g); SEM Ff
A (91.97 mg/g) . WAL, DA 2SHE R PE LS 10 53
MK, WlEIY) JRAE CP Bt Hh & i, Hid D-
1’?*@‘%‘?(71 91 mg/g) A HEME(22.01 mg/g) & 3

HAPZH (P<0.05), iX 5 CP M SAAHERVE N

8 ANIAT ZAEHEMA IR A% AR Iy HUAE

Table 8 Comparison of volatile components in different techniques of Zanthoxylum oleoresin

PO =N
e oy & it (mg/g)
SFE SEM CP
1 D-tr5 M 40.69+1.74° 12.6240.29° 71.91+1.90°
2 AHAE 5.28+0.25" 2.18+0.08° 22.01+£0.67*
3 S-FAM 5.84+0.11° 3.39+0.09° 1.82+0.06°
4 DR /N i 3.730.06° 2.02+0.07° 0.62+0.02¢
5 KIRFEM4HD 3.37+0.06° 2.054+0.05° 2.64+0.07°
6 a-AK 2% i 2.1440.05° 1.38+0.09° ND
7 (-)-a-JRi 1.45+0.04° 0.87+0.04° 0.16+0.01¢
S 8 A 1.48+0.03" 0.84+0.03" 0.77+0.03°
9 P-4 24 I 1.1440.02° 0.66+0.04° 0.4140.02°
10 B 1.08+0.06° 0.75+0.06° 5.55+0.16°
11 oA 0.06+0.01° 0.05+0.01° 1.04+0.08*
12 a-JRN 0.11£0.01° ND 1.21£0.07*
13 e 0.82+0.04° 0.16£0.01° 16.7+0.47°
14 B-IRNG 0.13£0.03° ND 1.08+0.16°
15 a-7KFrdf 0.240.01° 0.13+0.02° 0.26+0.03*
16 o-F G 0.24+0.01° 0.11£0.01° 0.58+0.05"
17 B2 i 0.89+0.05" 0.49+0.05° 3.86+0.10°
18 P-RTH 0.37+0.02° 0.14+0.01° 1.110.06*
19 IRE AL IR 0.25+0.02° 0.22+0.01* ND
20 a-EEVE R 0.56+0.01° 0.39+0.01° ND
21 o-FAARG 0.62+0.01° 0.38+0.02° ND
22 (+)-F ek 0.10+0.01° 0.10+0.01° 0.16+0.01°
23 B-AAAS G 0.22+0.01° 0.11+0.01° ND
24 o~ P 0.92+0.02° 0.47+0.04° 0.37+0.01°
25 & 0.56£0.02° 0.34£0.01° 0.20£0.01°
26 o- TGN 0.28+0.01° 0.14+0.04° 0.10£0.02°
27 EEWN; 0.25+0.02° 0.14+0.04° 0.17+0.01°
28 SEBRIW S 0.08+0.01 ND ND
Jiok 29 Beyshnda 0.27+0.01° 0.16+0.01° 0.09+0.01°
- 30 a-FEF 0.59+0.01° 0.34+0.01° 0.21+0.01°
31 T REE 0.36+0.01° 0.22+0.01" 0.12+0.01°
32 PRI 0.61£0.03" 0.330.03° ND
33 fAbAaTTIE 0.5120.06° 0.16+0.01° ND
34 BRI 0.35+0.03" 0.15+0.04° ND
35 a- SR ND ND 0.67+0.03
36 T2 ND ND 0.49+0.03
37 (-)-a-T 250 0.06£0.01° 0.04+0.01° ND
38 P ND ND 0.10+0.02
39 A-TEENG ND ND 0.28+0.02
40 o e ND ND 0.18+0.02
41 (+) - RO RARA M ND ND 1.05+0.03
42 KARFF B ND ND 0.23+0.01
43 (+)-A-JRM ND 0.05+0.01 ND
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& (mg/g)
75 EY
SFE SEM CP
44 JFRRRE 22.93+0.73 16.23+0.64° 24.95+0.71°
45 eI 2.16+0.04° 1.88+0.11° ND
46 (Z)-F 0.99:£0.02° 0.63+0.03" ND
47 LeSliila i 1.05+0.07° 0.3740.11° ND
48 (B)-F i 0.710.02° 0.38+0.01° ND
49 (Z)-5F A DT R 0.47+0.04° 0.30+0.03° ND
50 (B)-F 71y 0.73+0.04° 0.45+0.03° ND
51 AT -4t 0.54+0.01° 0.27+0.01° 1.15+0.03"
52 o~y i 2.50£0.02° 0.29+0.02° 1.94+0.05"
53 KL 0.13+0.01° 0.17+0.01° 0.15+0.01°
54 i e 0.10+0.01° 0.06+0.01° ND
[i2S 55 (-)- 595 0.1120.01° 0.07£0.01° ND
56 Ly 0.16£0.01° 0.06+0.02° 0.19+0.02°
57 il 0.07+0.01 ND ND
58 R 0.17£0.01° 0.080.02" ND
59 A-EiliE 0.1240.03 ND ND
60 T-FARERE 0.57+0.02° 0.2040.08° 0.34+0.01°
61 PR 0.26£0.01° 0.17+0.05" ND
62 FAEARRE 0.27+0.02° 0.30+0.06* ND
63 liswidi ND ND 0.34+0.02
64 ST ND ND 0.14+0.01
65 o-FERS ND ND 0.63+0.03
66 PN ND 0.14+0.02 ND
67 LRI 47.13+0.80°" 34.54+1.09° 3.29+0.10°
68 LTRSS 2.48+0.04° 1.4740.05" 0.56:£0.02¢
69 LR LT 0.64+0.03° ND 0.5740.05°
70 ZTRFEALTR 0.43+0.01° 0.28+0.02° 0.91£0.03"
LiES 71 TS g 0.24+0.01° 0.070.01° ND
72 KRS TR 0.13+0.01° 0.08+0.01° ND
73 Qgg ZTE;PITEA 0.1320.01 ND ND
74 LR R ND ND 1.74+0.06
75 2,4-C W 0.24+0.02° 0.04+0.01° 0.15+0.01°
. 76 [T 0.10+0.02° 0.07+0.01° ND
ek 77 PNt 0.09+0.03" 0.09+0.01° ND
78 Me 4 I ND ND 0.09+0.01
79 7 2.01£0.05° 1.31£0.05° ND
80 oI ND ND 0.47+0.02
[{EES 81 ST TR 0.10+0.03* 0.08+0.01° ND
82 4-F PN HE-2-FF O I TR ND 0.31+0.01 ND
83 TR ND ND 0.19+0.02
B (mg/g) 163.37+0.83" 91.97+0.59° 173.95+1.36°

I ND: KA %

AHAR RIS 03B (8.3 43 U4 SRAH—2K . SFE st
O-FEARNF . p- AR S5 var ik AU M S T B AR,
2 e A I SRR v i UL 1) R A AR HRE TP
By ot b DA DS s i AR, 7E CP R & B &
(24.95 mg/g), SFE X = (22.93 mg/g), SEM #x Ik
(16.23 mg/g) . SFE F¢ i id ki B 2 A A 5 R
FATHFS-4- B A S Bk A SIS BT . X S T4 ke R o3
Mg FHABEMEAR . SR, 55 R IE [F] STk T
SFE eI N 0P 75 RUBRAEIE U B VP P AL

WRAS A3, 7.7 53 ) s BRISH T AE SFE AE i i 2R B
ROR AL, Forh 2R 75 R 1R 5 55 (47.13 mg/g) .35 =
T SEM(34.54 mg/g) Fll CP(3.29 mg/g) (P<0.05), 1
B I L CO, BeAT 250kE fr v Vi 54 791 b P S 30y
FRISIKAFEET, A RT3 I P B 5 TSR 2IE ) o
A, {HFE SFE F1 SEM H# HE Fh 2 2, 5 7 file]
(2.01 mg/g, WEFIE) . 2,4-C0 51 (0.24 mg/g, 75
) TSI AR = ) TR, RENEHE SR T A I 2
FZ YIRS, 3X AT GEJ: SFE A i 7 S 300 13 A =1
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HIEK Z—., L=z, CP L AREERF /> H AR
B — A RPN B i n] B AAAG RS, £ By
iR, SEM T HIBLZEHR (8.0 43) . HIE (7.4 43) Al fE
LS 2 I FARERZEIR B A 2%, 1 SFE T2/
PATEBR (7.7 43) FURRIER (8.3 43) e, DR T 5 s
(22.93 mg/g) FNRRBRBENEZZEY) 51 (597.75 mg/g) 1P
FVEM -
2.2.5 A[EIJ7 I HIES B A AN g 4 PR IR Bl 43I <2
A& Ta] ERAR =R T 25 IS AEARM AR g 1) T 25 5
XL A H A IG R CO, ZEBUITISAEUIMA AR |
SRS AL B 5 T B ) EARTEATH AR B
TERRIR 5 22 73047 T X b 4. 38 9 HAsIH]
TR HEAE i PRI i 532 S 45 SRR A, 3 Ff
T2 AR ARARE S PRI ) JB 20 . EAE RMEAE & &
A R ZE R (P<0.05) . BURRRY B & B s
M )& SFE EMUHMAREE S, S 597.75 mg/g; HIR &
SEM AEMIH A EHE &, A7 438.60 mg/g; 1fi CP AEH
T BERE S IS AR, A 384.52 mg/g, ixX S R
B RRIBITNAS 42 R — 2, BAURRR )T & =
R ELAT M i AU AR G . 10 FhBRBRBEIEZE Y IR b,
F-a-ILIIMER | FRIE-A-1IIHEE FIFR - IREE &
i A 3 BORERY R, 3 Rz Fgr sl s 3 SRR
R ERRR ) T S Y 90.47% . 93.11% 1 91.91%.
TE 10 PARBREEAEZS Y i, SFE A6 iR AR
T SEM AT AR FN CP AEMIAR AEEE i E R 2 BL
T R, B B M 22 S (P<0.05), T
SEM fEMUMB NEE L T -a- LA ER | FBEe-y-ILIE
FIAEMER X 3 FREEREZE Ao W i ke T CP 1E
A g (P<0.05) . SFE FEHUIA g T 3% R -a- 1L
WUEE (377.86 mg/g) 7 tbdr /&1 (63.2%) , Fom ZU YRR
HR R TTRR T “ BRIRALIE M Z (8.3 43 BB 4
AiE, T ¥R oo LM EE (48.73 mg/g) FFRIL-p- 1L HLEE
(114.19 mg/g) i@ &L PrEIWE HE— 158 T RIS RE
S JEYRIER, SFE 2B v RIBaR 1Y) 222 R v R
JEME G A CO, ZEMGHE B AR T #E47, R4S &
CO, TEMHIREE ] o 35U F 3 - o- L BUER S P 1
e Joa i B A AR AR 2R B2 SEM AEARGIA g v
BRI T 32 (438.60 mg/g) BT SFE, (H HEE3E-
a- 11 E (291.04 mg/g) FIAEER (4.44 mg/g) ¥k
FE T CP(P<0.05), -5 “ pRBSR (7.4 43) 7 {HI%
HI PR (R AE s CP FEMSHAR IS i BRI 49 ok 2.
IR (384.52 mg/g), Fadk-o-LLIHEE (243.05 mg/g)
E AN SFE 19 64.3%, SEURIEITS3(6.9 41) 3
IS, EREE NG . JFIANE o BE - R A 531
RE TR R E-o- LR AVE AZ ORI T,
i 5 RREEER T S 2R M 6 3R (SFE>SEM>CP), 164
R 5 R S R E R B4 (A0 SEM R ERER
4.44 mg/g) "] GEIE i IR L AR U E, (A3 T
PRI 2= 5, Had Bt 5 5| B R (SEM. 7 BR P43
6.8 531,

KO AT AL B BRI 3 UL
Table 9 Comparison of numbing ingredients in different
techniques of Zanthoxylum oleoresin

Frit(mg/g)
EY
SFE SEM CP

P de- I 9.670.61° 5.59+0.33° 8.02:+0.44°
BI-a-1IHER 377.86£3.34°  291.04+2.64°  243.05+3.24°
RIE-p- IR 48.73+1.78 31.03+0.61° 36.17+1.71°
RSy I 114.19+4.6" 86.3+0.81° 74.19+0.37°
Fsky- S 7.26+0.66" 4.7+0.11° 5.77+0.69"

e 9.37+0.34* 4.44+0.27° 3.31+0.12°
SAEME 7.04+0.63" 3.54+0.20° 2.94+0.16
S-ILHE 1.18+0.14* 0.1240.01° 0.2120.04°
- LA 2.57+0.37 1.11£0.05° 0.89:0.06
- 19.88+2.14° 10.73+0.30° 9.97+0.21°
pEN iy 597.75+13.58"  438.60+4.41°  384.52+0.37°

3 g

38 2L 0 N VA ARAS BB I 5L CO, ZEHAEARIH
MR A T A SO AEBUE J7 30.4 MPa., FEHUE
JF 38.7 °C. ZEHXAFE] 1.9 h, A Rl IR1E5h
12.72%. SFE & il £ B AL AR IS PR J 2l 1E e K1,
FRERM T S &5 (597.75 mg/g) W3 T SR ik
(438.60 mg/g) FEMEH: (384.52 mg/g), Hip ¥ IE-a-
LA 2S5 o e (377.86 mg/g) . o SRR R 4 5T 14
63.2%; HAFMRIE AN (AN . AR RRIE ) , JCER %
KA R IFAENE(22.93 mg/g) FIFF % (40.69 mg/g)
T A 5 SFE YA IR 4 & Mk 4y B 2 FE (66
), B 163.37 mg/g, BEZEY) B (U0 2R D5 K g
47.13 mg/g) PR B4, HRIJZWEE . HELZ T,
SEM JHIA R AEAE 1 77 % B S R (R | Yk . Rzl
R, CP AN T 4 vk al sy IR HERS) ik 4%
Ko GERFEW, BIGF CO, FHFY AR ML . Mk
(CO,) kg, AR T B BRI A 53 A 5 4 1
BRI, 7= i LA I RIS IR AN, S i T
AERGRAT G Tl A P it TR iR 758
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