% 34 B 2 )
201842 A

00D & MACHINERY

Vol.34,No.2
Feb. 2018

DOI:10.13652/.issn. 1003 —5788.2018.02.034

IREN T Z X BRAF i m B R B S B =2

Effect of preparation technology on quality and aroma components of chill seed ail

O &
ZHEN Run-ying"*
B =37 |
WANG Hai-feng'

v/ i

SHEN Wen-jiao"*

LIU Bin®

33"
HE Xin-yi'*
K e

FENG Chang-lu®

b

(I REAR B WA= 5 R TREAERE . R 30038452, RETA RN BN LHOAR TR L

K

300384 ;3. REH MR MARAR, K

301713)

(1. Department of Food Science and Biotechnology, Tianjin Agriculture University, Tianjin 300384, China ;

2. Tianjin Engineering and Technology Research Center of Agricultural Products Processing s Tianjin 300384, China ;
3. Tianjin Hong Lu Food co., LTD, Tianjin 301713, China)

WE ARBFREAMGFHHNEL L AR BN EF,
R oy B8 20 A%, A ROVE ) RS A AR AR . VL S B - O B A B ok Ao
LB BRI K 2 A & T L AT HRAT b S R A AR
dE e, ERRN MBI R RRRE 2
HELLHRARBITHY ZHEXE, BRMA< 4.0 mg/g. &
FACAL 12 meq/ke; ST b F AR FE S F 5 5 A 1.46,
0.54 mg/g, #& T LXMEHBRARF @R 2 F(P>0.05),
x4 Yo B3 (P<C0.05) s #ARAT iy 48 A s 5 B 4 & 5 3
A 14.89% F= 16.3% . % R 4o Ao i By Bk % 51 A 69.8% Ao
70.8706. T NHAAT I T 5 A0 A s by B4 F F L B AR
LB R T LRSI FE R E RS 2. B T8
Wk TR R BEL RS O6 A, 5T H BRI KN 52 4
Fo R B 09 42 A T L, B - O 8% 4R Bh ok AR AT R B
Rkm T AT RAUE SRR,

KB FRBUIT b 5 0b g on R R B R

Abstract; The oxidation value, acid value, color, fatty acid composi-
tion, volatile substances were measured to choose the optimum
process for the preparation of chilli seed oil. The effects of two kinds
of methods, enzymatic hydrolysis-ethanol-assisted and normal-tem-
perature extraction, on the quality and aroma components of chilli
seed oil were compared. The results showed that the chilli seed oil
obtained by two kinds of preparation methods was orange-yellow,
the acid value was less than 4.0 mg/g, the peroxide value was less

than 12 meq/kg. The capsaicin contents of chilli seed oil obtained by
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enzymatic hydrolysis-ethanol-assisted extraction and normal-temper-
ature extraction were 1.46,and 0.54 mg/g,respectively. The effect of
preparation process on fatty acid composition was not significant
(P>>0.05), but it was significant on fatty acid content (P<C0.05).
The contents of saturated fatty acids in the oil by enzymatic hydroly-
sis-ethanol-assisted and normal-temperature extraction were 14,89 %
and 16.3% , respectively, and that of the polyunsaturated fatty acids
were 69.8% and 70.87%, respectively. It can be seen that the
content of polyunsaturated fatty acids in chilli seed oil is rich, and the
enzymatic hydrolysis-ethanol-assisted process can significantly reduce
the content of saturated fatty acids. It was identified 56 kinds of vola-
tile substances in oil by enzymatic hydrolysis-ethanol-assisted
method, higher than the 52 kinds by normal-temperature extraction
method, and 42 species in commercial chili oil. It can be seen that the
enzymatic-ethanol-assisted method is helpful to the improvement of
the quality of chili oil.

Keywords: chilli seed oil; oil quality; volatile substances

FI X BROBURS 1 BF 7 R 22 B0 v T AR i $R I T 2
BRI b o R OB A0 I B B2 R T A
R RN LA I (60~90 °C) L E R 9
PR R IBOSRORE i 5 XU 2145 12 5% o U 0 Tl 52 4 15 4R T
10 h R AF 1 45 0 9 OBURF b B2 % . K 04 S50 g sr T R
i 10 3 R HOBURBURE Il ) — U BV E R . [ T B i I
JBT5 160 F4 SR v DL X SRR 28 i 07 R 2 119 41 T L 2 2R
TS AN T b IX. R ABUT) 5 £ SRRSO 31k IR U R AL I3 A7 3 4 5
TR BRI SE T BORURE i Pl R AL R R BT 34 A IR
07 2 » 22 W RABORE it — b SR AN ELAR s A B AL
T TR ARHT T O A R R BOBURF IR U5 18R 36 S 10 A

159



RIS E M

2018 % 2 &

g Wi R WEoE 45 SRR W] 9 AN W R BURURE g I B2 19 22 50 A6 T 42
BT,

TR #2 & M B4 5l s & T OUL % U0 4 ¢ SPEM-
GC/MS J5 ¥ 4538 3 T 2 oA 9 il 45 M B 43 1) 46 53]
58 AL HE TN R AE A AR BT T R e e R
PR (S N o NI W (D AR TARREE S o
BEDOT IR FH 002 i HE £k A I A R 26 R T 1 4 O KL
Yo, R AL G 5% 10 05 2846 K7 il EAT 43 89 4 L L 35
97 ML S W B R R AT HS-SPME-GC-MS #; R % 5
T 46 Pl BRI R M I 5 e /NI AT R AR T
156 FH 2 A X B8 8 I P 00 T TR A B A3 AT 4 e L 3R A B
67 ML G

VEB A L2058 © 19 BV 847 1) il - £ T o B 1l 4%
BRI 00 T 20 5% A0 7 126 3 I BIOARURE ol AN 75 22 5
BERG MR BA H B R 25 7 losb b i — S B ) . A BE
FEAUAE G B Al b AR o A R A € IR U R 2H L L B
KNP AR AT . AR W AR - £ B B i N 2 BE R LR PRk
I BRABURE I 19 0 BT B A A3 A Dy i 8 S BRIl 1Y
TF R S B .

1 MRSk
1.1 #RE5i&EE

BURE < — AR 390 R AUBAURF » & /K ik 826, = b W ¥ 5

T RO - R A BR A A

RN NS T N N N W R
WO el REETOCE R R A RA A
S E AN : Agilent7890A 5975C Y, 25 [H % #E 6 A A 5
A3 Eta 2240 . CM-5 B, ] J§ R 383K 48 7
M43 7 R FA22048 B9, | A B A8 AL R A R
e 78 % 2% - RE-2000 B, |1 3 2@ A AL AR )
1R 00 AH 3 A Agilent 1200 B, 22 48 BL 8 A BR
NEI
1.2 REAHZE
L.2.1 BOBURF b 1 1 4%

(1) iR~ 2 T 5 42 12 1 45 BROBORF aih < AR — & 1 60 H
FAOBORE 76 190 S -rb PR 2R L B LU 3 0 7 (g/) K
W18 (g/g) . pH {H 4, G IR 46.81 °C WFH] 3 h Z&fF
TR BAR SE UGS S TE 70 CRMA 4 R R AR 2 h,
e 2% 5] U 2 B 13 B - £ AR R ) A Y B RURE T
#=H

(2) T TR AR v w5 BOOR il - £ B 18 50, BRI

/A\A

Zl

—E 60 H B R L 107 (g/e) A 2B 75 5
35 ‘C TR 16 h, JiE 25 [0 0l £ W . 15 51 #5552 BMUR ih
sH.

1.2.2 BOBORF 0 B4k M 5 0 2

(1) R BB M B F IR @l A5 . 4% GB/T 5009.37
2003 0 5 BHABORT 31 1% TR B BoF . i S 2 5 R B Ll e BROS S7
B A Bk Iy i AT I A

(2) A AE : # GB/T 5538—2005 (3l ¥l Bg it &
AR AR 58 7 1 D IAT o
1.2.3  BUBE & 1 i I &

(1) HEFFRBOSABUR: I 2.50 ¢ F 100 mL 6. A
DU S BRI R F E QL DR A 20 mL. AR S ) L (il
B 75 S T e A AR B 30 min i 8 k4R L B I TE R B 4R E
HOMA 20 mL G HR G- 46 Z8 7 10 min, TH 2 K.
3 WUEIR A J5 We 4 (50 CHRER R &) RIGRIRARER 2
50 mL, 4 0.45 pm PRI U8 5 #EAT G35 9347

(2) B35 (3% 4 ECOSIL Cys (4.6 mm X 250 mm X
5 pm) s 3 AE g R BUEL 80 1 20 By HOEE-UK VA M. R E
1.0 mL/min, H iR 37 C, 54N I 25 3 K 280 nm, ik #f it
10 pL, 25 545 B E M5 p o ik 5
1.2.4  BBUFFMAS B B2 I & #2 R GB/T 17376—2008( 8}
Fe ik B g 1D B2 HY IR ) 4% D7 1 )R GB/T 17377—2008( 3 1
Wi B A 7 2 R 1A SRR €8 1% 2T T D0 RS [R] 2 BROBURT
TS B8 AU 38 AT B U R 43T
1.2.5  BBUFF I #2 & £ ) I3 )

(1) FEAHEEIZE A 40 I 5 mL BOBUFF i F 15 mL
B IARE T B TR L iR i 2 BCR A A
50 CF P 30 min, FAH 60355 1% Bk AU AT 3 min,
AT 5 HT

(2) GC %A : HP-5MS £ (30 mX0.25 mm X 0.25 pm) ; b
FERIRIEE 40 Cf£+F 1 min; F 6 °C/min F+ 3] 160 °C . fE4F
4 min;#RJ5 10 °C/min F+3] 220 °C ,f%4F 1 min, T 230 Cia {7
3 min; 24 He, Wi 1.0 mL/min; A3 FAERE

(3) MS &M B FEHE FI(ED B FRER 70 e V. &
FURTEEE 230 °C . & EEH . HHTER Gn/2)33~650,

2 HR G
2.1 HEIZXHMITHEBHIEIRNOZM

R VR 0k R £ WA B 45 5 0k A% 0 BURSURT il 3
ENEY NN S R N AR T R R
KU TFHMUT REEOREBERR DA X, R LITUES,
5T E SOOI AR L % LA BB I L (A A A 22 IR K

R 1 HETZIHRMIFHELISRE R0

Table 1 Physical and chemical indexes of different chilli seed oil
) 6% A/ i EAE/
T2
L~ a* b* (mgeg 1) (meq *» kg™ 1)
ORI 27.81 —0.38 —1.55 2.695 2.37
T fipp- 2 B4l Bl 1 29.16 —0.59 —1.39 2.882 2.28
i B B 28.44 —0.19 —1.63 2.720 2.32
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Table 2 The content of capsaicin in different chilli seed oil
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Table 3 Determination of fatty acids in chilli seed oil of different processes %
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Table 4 Analysis of volatile constituents of chilli seed oil under process conditions
YRV T B i/ V0
3l CAS & O 4 R oR— — - —
R - ORI T BRGIn

000071-43-2 F 0.32 — —
000106-42-3 Xt 0.28 — —
000535-77-3 i) S5 7 A FY 4 0.66 — —
000629-62-9 +H g 0.44 — —
000095-93-2 1.2.4,5— PYH2E 1.18 1.79 —
007045-71-8 2-H 3 — 0.16 — —
000091-20-3 % 0.56 2.32
000112-40-3 -t 0.62 1.32 0.69
000544-76-3 +t ke 0.60 0.11 —
000090-12-0 1-F g2 0.11 1.16 —
000629-59-4 + 0.66 0.69 -
000544-76-3 Nk 1.11 0.64 —
001921-70-6 2,6,10, 14 3%+ F k% 0.36 — —
000112-95-8 =tk 2.80 0.99 -

- 000629-92-5 |4jji,ie 1.11 — —
000629-50-5 + =k — 0.17 0.17
000630-02-4 iy VAN S — 0.13 —
001921-70-6 2,6,10, 144 3%+ k% — 0.08 —
000488-23-3 1,2,3,4-P4 3L — 1.90 —
035953-53-8 21 1Y i) s — 0.22 —
000475-20-7 K — 0.13 —
000108-38-3 1,3- T H B — — 0.50
028634-89-1 3 -6-(1-H R 2O O M — — 4.76
007785-70-8 Bi-2-I — — 0.41
000124-18-5 2% — — 0.63
000099-83-2 2-F HE-5-(1-F 3L 2801, 3- 3R 8 & - - 0.29
000554-61-0 TER[4.1.0]BE-2- 45,3, 7. 7- = gk — — 0.40
000099-87-6 Xof S P9 3 R - - 0.41
000502-99-8 3.7-TH 1,3, 7 =M — — 0.27
028634-89-1 TOR[3.1.0] 8 24 A-H HE-1-(1-H R 2 B - — — 2.50
000064-17-5 B 1.78 1.24 1.01
000111-27-3 =y 0.48 — —
003391-86-4 T g 0.88 — -
000100-51-6 m 0.37 — —
000513-85-9 2,3-T 0.15 — —
000077-53-2 A I 0.23 — —
020126-76-5 (=) -4-Th% 5 T 1.00 — —
000057-55-6 [y — 0.53 —
000627-82-7 —Huh — 2.15 —

- 000056-81-5 Hh B — 1.79 —
024347-58-8 (2R,3R)-(-)-2,3-T — 2.18 3.98
057803-73-3 (S)-(+)-5-F H-1-2 i — 0.12
006968-16-7 DL -3 4 it — 0.21
000470-82-6 Fe i
000078-70-6 R 14.32
000116-09-6 P ] 1.97
168920-36-3 3-F AR -1, 2-T9 0.78
000098-00-0 i 0.31
005989-33-3 M- + a-5- = Y -5~ 2 4 i DY & A 1k g -2- PP 2 - - 0.12
000071-41-0 1- 1% i — — 0.30
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000109-94-4 R 2 g 3.59 — —
1000222-86-6 H AL R R W R 0.45 — —
000123-66-0 1E &R Z g 2.34 — —
000106-30-9 R 2 TR 0.29 — —
000106-32-1 FR TR 0.32 — -
000131-16-8 AR — W iR — N fig 0.15 — —
000687-47-8 2- ¥R LN R 2, 18 — 0.37 —
002177-77-7 2- H1 3 1 i VY — 0.10 —
000096-48-0 4-¥3 BT R Y g — 0.34 —
003938-96-3 Lk = - 0.12 —

[LFES
019550-07-3 2, 5- 1 -3 — 0.67 —
000123-25-1 TR — 0.34 —
000101-97-3 KR LB — 0.28 —
000131-11-3 Pk iR — Y lis — 1.38 —
000126-73-8 WEMR = T MR — 0.64 —
000112-39-0 HE e 1% P i — 0.11 —
000084-74-2 SR W R T BR — 0.17 —
000104-61-0 B ik — 0.21 —
000687-47-8 L (-3 TR - — 0.27
003938-96-3 HEIL LR TR - — 0.25
000066-25-1 IECHE 3.75 - -
000098-01-1 1w g R 0.35 — 0.61
000110-12-3 5t PE 1 0.18 - -
000111-71-7 E BERE 0.63 — 0.27
000100-52-7 P ik 2.48 — —
000090-02-8 K 0.29 — —
000872-50-4 N - FF 3 b w6 e 0.18 — —
000098-86-2 HE 2T 0.57 — —
000124-19-6 T 0.64 — —
000112-31-2 PAg s 0.14 - -

[EES
000431-03-8 2,3-T — 0.44 —
000110-43-0 2- BT — — 0.12
000110-62-3 TR — — 2.05
000078-84-2 ST — — 0.74
000096-17-3 2-H L T — — 0.57
001576-87-0 2 -2- % T — — 0.31
000505-57-7 2-C M 1 - — 0.25
057266-86-1 (Z)-2- BEIs s — — 1.25
004313-03-5 S22, 4- P IR TR — — 0.11
001125-12-8 T — — 0.36
000142-62-1 R 1.08 — —
000064-19-7 R 6.98 0.20 21.12
000079-09-4 A 0.43 — 0.19
000503-74-2 -HE TR — 7.32 —
000116-53-0 2-H 3L TR — 0.59 —
000079-31-2 STk — 0.18 —
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BRI R &R/ %
%51 CAS & S 544 R — . o
WIRRIE - mEBhE: R UG
002103-88-0 2 He-A- A LW 0.40 — —
003777-69-3 2-1F J3G 35 1k Tl 0.73 — —
001758-88-9 2-Z X R 0.35 — —
000719-22-2 2,6- BT B AR 0.26 — —
005910-89-4 2,3- B BL i g — 0.09 —
— 014667-55-1 2,3.,5-= H L0 — 1.43 —
000095-16-9 HE — 0.92 —
288246-53-7 N-(2- = 980 B B8 -3- ik e B fre — 0.08 —
001139-30-6 AT IR — 0.09 —
000872-50-4 N - F B i i do il — 0.65 —
001124-11-4 23,5, 6- Py I g — 6.05 —
005989-27-5 5 THEE 0 0.85 0.68 13.97
018172-67-3 JE JE-beta-JR M - - 0.48
—_— 000099-85-4 i s — — 0.88
000586-62-9 i 5t A — — 0.37
000091-16-7 AR — H ik 0.11 — -
000104-46-1 ERd] 2.20 3.04 —
000627-50-9 K A7 T Tk - 0.18 —
. 010152-76-8 R TR 7 - 2.78 -
R 1000194-22-7 185 fik-6 — — —
036887-04-4 i - — 7.93
000625-51-4 N-CGZH 5 Z Bk - 1.24 —
- 078191-00-1 N-H 48 - N - 5L 2 1 e — 0.43 —
000067-71-0 TR 0.48 0.23 —
004282-42-2 1-B T4 0.65 — —
1000348-93-1 - % Je 0.19 — —
027458-90-8 Bty SR S, Y A 0.14 - —
000090-05-1 AAAm — 3.64 —
- 000108-95-2 A — 0.57 —
000096-76-4 2. 4- U T B — 0.27 —
000128-37-0 2,6- AT FEX H — 0.26 —
002440-60-0 O~ 3L 5 ik — — 0.50
017082-09-6 S TE S — — 0.40
000932-66-1 1-Z B3 2 - — 0.14
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Figure 1  The total ion chromatogram of chilli seed oil ex- Figure 2 The total ion chromatogram of chilli seed oil ex-
tracted at room temperature tracted by enzymolysis
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3 4 FTLUE R A % B (SPMED 43 31 5 3
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Figure 3 The total ion chromatogram of capsicol
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Table 5 Analysis of volatile compounds of chill seed oil under process conditions
i Se [[2ES ES M ORMRE RHEEK AR ik it e 55 it
it 7t - 2 T Al B v 14 7 12 1 4 7 1 3 0 56
R PR 15 7 6 10 4 1 0 6 52
T it U 11 8 2 11 2 0 0 4 0 42

O R FT LA R ) 482 Sk RUE 7 A S i, I B 0 B R
o HE X 3 IR A 1 R

2L THEERAEGY A 4.89%.8.21%, 7T I,
M- BB L s B R AL YR E BRI EM KR E
AURGEHT AN DT R R R WS R ORI RN T 2R
&4 di 9.21%,0.44% . A LR H 76 I8 32 5 B
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