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Table 1 Determination results of Zanthoxylum bungeanum seed components

GES &8 Fi/(g/100 g) fg R 1(g/100 g) K451(g/100 g) BRER LY/ (/100 g)
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Fig.1 Zanthoxylum bungeanum seed oil fatty acid methyl ester gas chromatography—mass spectrometry

total ion flow chromatogram
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Table 2 Relative content of fatty acid components in Zanthoxylum bungeanum seed oil

A5 A% % B 18] /min Ji§ W BR PR, > 2F X Ha5-AE %

1 26.210 + SRR ER (FRARER ) CH:0, 12.09

2 26.789 O—+ B BR (AR A BR ) C;H3,0, 5.80

3 33.468 O—+ N\BEH bR (R ) CsH3.0, 21.66

4 35.278 9, 12—+ A\BE =W Bk (I kR ) CH3,0, 21.61

5 38.046 9,12, 15—+ 8% = M B (o— & BRER ) Ci1oH0, 23.39
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T 2 S ENGIISE SRR B CT A O C b 15y L L 20 8 E
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Fig.2 Effect of extraction temperature on oil yield

and a-linolenic acid content
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THPREEARTE AL, PRI AT DA A 242 R B GA 3]

3 KIS, FEABURFIh L 4R B 3 7257
PERRENT a7 JBR IR $ R 1 52 AR K, 40

[EANEA B EEZ 5 (P>0.05),

24 EXRWERSHT

241 ISR PLAERFIIRILT . a- TR

PR CR Y LR 2R S B0 25 S o, SR BURLEE  $EHK
i TR HE T o= PR IR B2 B35 Wi ey (i 385
PR BE Ve 50,60,70 °C, HEHUAE]E$E 40,50,
60 min, BHR HESE 1:5,1:4,1:3, IFASIRE4E R
SR HTE L ILER 3,

R3 EXMRURBEARRER

Table 3 Orthogonal optimization experimental plan and results

Y s A(REGRE) B(42 R ) C(HHR L) a— T FRERFLIRE /%
1 1(50 °C) 1(40 min) 1(1:5) 22.7333
2 1 2(50 min) 2(1:4) 23.2167
3 1 3(60 min) 3(1:3) 22.6033
4 2(60 °C) 1 2 23.1700
5 2 2 3 23.3200
6 2 3 1 22.8267
7 3(70 °C) 1 3 22.6733
8 3 2 1 23.0600
9 3 3 2 22.7333
K, 68.5533 68.5766 68.6200
K, 69.3167 69.5967 69.1200
K, 68.4666 68.1633 68.5966
ky 22.8511 22.8589 22.8733
ks 23.1056 23.1989 23.0400
s 22.8222 227211 22.8655
r 0.2834 0.4778 0.1745

X R B>ASC; AR LA ALB,Cy

R 3 R, X3 SRR ZEE r #1740
LRl . IR B RIER IR ()X AL AURFIH o= E R R
PEPCRA T K, A E R FCR IR A B
BBGRRE, RGRNE C R, BRiEREKF
(a1 R R 2 BOR e KAF ) AR B & R
AB,Cs, BRAEAURE R o7 IR IR ) e B B E1F H

FEBCRE 60 °C, FEHUHTTE] 50 min, BHE L 1:3,
& 4 220 R PERTAL, R A 1
BURE N C BRI X oV RRIR (4R BURA W
E52 0 (P<0.05) , N2 B $EEUE )X o= BRI 1Y
%Eﬁﬁ?ﬁ e E R (P<0.01) , (Rt TEASTR 6
133 AR BUR A AT T

x4 BERMFEIWER

Table 4 Analysis of variance results of various factors

LSRR - 7 e B E B FAA Pk B M
A 0.146 2 0.073 63.544 0.015 *
B 0.363 2 0.181 158.067 0.006 o
c 0.058 2 0.029 25384 0.038 *
®E 0.002 2 0.001

F0.05(2,2):19;F0.01(2’2):99

e TR BN E R (P<0.01) , * FoREA W50 (P<0.05) .
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Components Identification of Zanthoxylum bungeanum Seed Qil and Optimization

of Extraction Process

XU Qin,

WU Mengxia,

XU Baocai,

WANG Ying’

(College of Food and Biological Engineering, Hefei University of Technology, Hefei 230601)

Abstract Objectives: This study aimed to optimize the extraction process of Zanthoxylum bungeanum seed oil to enhance

the comprehensive utilization value of its by-products. Methods: The fatty acid composition of Zanthoxylum bungeanum

seed oil was analyzed using gas chromatography -mass spectrometry. With the oil yield and the relative content of the

main fatty acids as evaluation indices, the optimal extraction conditions were determined through single—factor experiments

and orthogonal array design. Results: The main faity acid in the oil was a-linolenic acid (relative content 23.39%). The

optimal extraction conditions were as follows: Extraction temperature 60 °C, extraction time 50 min, solid to liquid ratio

1:3, ethanol volume fraction 90%, and exiraction repeated three times. Under these conditions, the a-linolenic acid con-

tent reached 23.32%. Conclusions: This study clarifies the fatty acid profile of Zanthoxylum bungeanum seed oil and pro-

vides an important basis for its efficient extraction and for the resource utilization of Zanthoxylum bungeanum by—products.
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Zanthoxylum bungeanum by —products; Zanthoxylum bungeanum seed oil; o-linolenic acid; extraction rate;



