ﬁm;memwf” .
83045 2022 1F 55311 c SBASHIT

DOI: 10.16210/j.cnki.1007-7561.2022.03.008

TRAENE, EI%, FRER. BEUE ARG TLIM AL A& IRoT R SOE R BRI Al & R, 2022, 30(3): 75-80.

XU C H, WANG Y, DU J M. Preparation of low erucic acid glycerol from Xanthoceras sorbifolia Bunge by immobilized lipase TLIM[J].
Science and Technology of Cereals, Oils and Foods, 2022, 30(3): 75-80.

1815 AL G il TLIM HEAE ) 7%
K FF IR SC5eE YL H s

(LBHFEHKRY PHEALIEFR, LB T+ 030619)

B OE. BRI TLIM AE AR, A B R A R SEAT KRB ) BRI B2 SR R H
By, @i P WA RRERTEHRAMeE ., FLRE BB RE, KibE R RS R, FRA
B S e 3 B KRR S AT T A, R AW B AL B TLIM 1B ) &R B2 SUE R H b
SO RAER B S AR ME (REIH) 5%, RLEE 45 °C. FZBE Sh, KibERKL30: 1,
EZEHTXART HE PR AEAT 4.86%., £ T LER MO INBR,>H £ R =8 13145k,
MRBRETRIFE 1 %EL,

KPR LARM; B, ERXRE; RRWEE; AWZRKR

RESZES: TS201.2 XEAFRIRED: A XEHE: 1007-7561(2022)03-0075-06

Preparation of Low Erucic Acid Glycerol from Xanthoceras
sorbifolia Bunge by Immobilized Lipase TLIM
XU Chun-hui, WANG Yao, DU Jun-minP<

(College of pharmaceutical and food engineering, Shanxi University of Traditional
Chinese Medicine, Jinzhong, Shanxi 030619, China)

Abstract: Lipase TLIM was used as catalyst to prepare low erucic acid glyceride from Xanthoceras
sorbifolia Bunge oil. The effects of enzyme addition amount, reaction time, reaction temperature and water/oil
molar ratio on hydrolysis reaction were investigated by single factor test, and the hydrolysis reaction
conditions were optimized by orthogonal test. The results showed that the optimal reaction conditions for the
preparation of low erucic acid triglyceride from Xanthoceras sorbifolia Bunge catalyzed by immobilized
lipase TLIM were as follows: enzyme dosage of 5%, reaction temperature of 45 °C, reaction time of 5 h,
water/oil ratio of 30 : 1. Under these conditions, the content of erucic acid in Xanthoceras sorbifolia Bunge
triglyceride reached 4.86%. It was proved that erucic acid of Xanthoceras sorbifolia Bunge oil was
distributed in position 1 and 3 of triglyceride, and the content of nervonic acid was kept at about 1%.
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BEE IR 2B, 5HRA K2R
AT P B A R 3k, AT /R 2 1 BRAE ( Alzheimer’s
disease, AD ) J&: & AE ABE P B0 WL g i, o
ISR B, 2R ZE 5 000 7T NEA
BT 7R Vg BRORE Bl HL A 2 B ) SRR RE , S A 4 EK
H 3500 7N, R ABATRER AD, BN S
SEUE X LR IR B R R T A BT
ot 22 Ji7 2T 24 200 235 1A S i DX 306 5P o 28 T R 5 fik
FRP BREIER, H R REAEIK A ph 2 KR I
P, R KRR T, GBI R IR
9 B ] SR 2% i B BN L SCE R ( Xanthoceras
sorbifolia Bunge ), £ COEA | SCEHR . AKX,
AN, BT, HTHETE (Sapindaceae ) 3¢
R B SO R AR M SR, RAKRAE S
WY IR . SO R R TR
55%~65%, & RY 95% M H M =s, BA
TR RN 1o L | L4505 Ak 4500 1t A5 A V6 A
5K AR S TR B SO SR IT R A N 8.41%, B
Prids R RS/ A SRR, CIES 2+
B E AT BCONLA b R O LIRS
SR ERLE, KB AR AIRES R i 3¢
6k SR 5 R 28 R 1190 IS T 2 B AN, [ PR
il T SO A R o A I R A i D) i 1 2R
HXT AR AFE, B OR AT, 50
PN LA SR A B, IFRBU T, B
A R A 4 20 % A B T A 2H 20 R RE S B R A T
PR & RN T 5%,

H AT AT 32 223 1 5L R A R R B AR OT R AR
Y, IRBIEITER M B A, XA R SR,
BREELR G, AFTF TkfbA =, i EiekfH
IR R SO SR ) o AH G SCIRIT SR R, i
A R T R AR S v v A A e B Y T R 2
BT H M =FEgAY Sn-1. Sn-3 fii, ifi Sn-2 fiJF
MR R, ARSI T Sn-1,3 Bl —
i 5 i TLIM® 5 30 5 50 3 47 R 07, G U g
TLIM AlEH B 2209 Sn-1,3 43 i 5 iR /K fif by
T BRI o Wi fiE A v BT AL RSO L RO A%
PRIRAN . RIS 7 i BT A SR s S
AU, SOE R A T AR D R T R T 2L IF ST AL R WL
1A .

ARSCLASCER A R, LAIT IR & 5 PP

$6h7, SRAIIEMIEG TLIM %GR T 25 & 4748
b, AREARSCE R TR & AR S
1 #MR5FZE
1.1 #FR5RF

SCHEE AR S I EE AT

FHEE4MYA M (0.1 mol/L) . ZFRIEWK (10%
RBA ) | R EES W (0.1 mol/L) | IEC
Bi . AEE . oK. REALE . Bk T
AT al s [ E RS TS Lipozyme TLIM: Jb 5t
En AR A R A
12 ME5EE

7890A S AH (%X : 35 [E Agilent 24 F] ;800-1
BOHL: EEAOK (dbst) BHE R A RA R ; 85-
2B U IR G PR AS . RN EUR SE 5 A
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1.3 XWHE

R B FR R SO0, A [ o 114 181 72 TR B
Wil TLIM Ak, 1821, BAT Oih . AFEE
JEEAMET, O —Berfia], BOb e, O
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D SC eSS H IR B I R B i o
1.3.1 R A9

KT AR LR AN PV W R I o K
WARRILZ) SO0 5 g, WERAE 50 mL A3 ik Al
95%Z W (AR 1: 1) WIRAEWT, i
0.15 mL AYBABEEFE /557 (10 g/L, 10 g ByBkiA i 7E
1 L95%M L EEE W ), 0.1 mol/L ( SEPrifk
4 0.098 mol/L ) A E A AL B & BEbm v 7 W kA v
N . AP T, —h s Aax i, 1
T A2 T S B AR TR ) -2, S5 R LUT
NaTHE

56.1-V-C
m

A m—FRPGHAER &, mg; V% E T
AR R RAIART, mL; C—2EfLHE TR
f SR R B, mol/L; 56.1—& A ALAI Y
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F i TR A I T ER AR A (R KT 3.0) 5
AW BN (0.1 mol/L ) il 4 IR ER i HF s 1k
e (RN 3.0) o #85, =i 30 min,
A 5 W LRRIFI (10% KB4 |, BRA& R
RN, A 5~10 MIEC ke, #8451, ##E 15 min.
1.3.3  TLIM Jiff 75 /1082 % 5 R &5 2 1Y 5% i

B 10 g SCRESLTM, A2 535050 1%
3%. 5%. 7%. 9%TLIM [iff, 45 /KIMEEIR A
40 : 1 MAIK, 7£50 °CF, J2hi 0.5 h,

1.3.4 I BEXT TR & o 15

B0 g SOERh, AT RS 7% TLIM
fiti , AR IS K IHEE R Lol 40 = 1 ImAUK, 43 BIHE 40
45, 50, 55, 60 °C'F, JZJi 0.5 h,

1.3.5 0 B[R] R 75tk Y 52 1)

B 10 g SRR, AR A EE /R 2R 40 1
IMAIK, A FBUERSTE 7%TLIM [, 7E 45 °CF
YR 2, 3. 4, 5, 6h,

1.3.6 7K IHIEE /R HLXT IR IR F 2 1) 5%

B 10 g SCOREA T, A BT 3 4341 7% TLIM i,
AT EE R He A s g 10 : 1, 20: 1, 30 = 1,
40 : 1, 50 : 1, 7E45 °C'F, N 5h,

1.3.7 IEZCSEE:

HRAE TLIM A s T e 2 07 1 5 DR 3R U0 7 25
R, MEEAINE (4). R (B). SV EE]
(C). KIME/RL (D) 4 MHESBIEFF 3 A4
K, AT Lo(3HIEASSLE, HRIN R KK,
1,

F1 EXXBERKTER

Tablel Thefactorsand levelsof orthogonal experiment

%
K , . o
ABFRIER/Y% B RMIREESC C RN R/ D KIMEER L
1 5 40 4 20 1
2 7 45 5 30: 1
3 9 50 6 40 : 1

1.3.8 AR @G TF R & i i (i 2 1F

Gt . 300 mx320 um LA, HEE
0.25um, W 1 mL/min, f45: ®HIEEN

180 °C, ¥4 1 min, LA 20 °C/min BJHRAERS
4min, i£f7 4 min, DL 10 °C/min [ LA EF
8 min. i&1T 15 min; KllES: AL 250 °C,
KA — i E & .

1.4 HIESH

AR A R AT, BRI
Origin2018 #EATAbH, TEAZITBIF LA V3.1
T e ¢ £ RBON B8 8 R A7 0 AT o
2 ZHRERWH
2.1 KIRETRERM HILLER

MRAEE 1 SOER MR A 1.12 mgKOH/g
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Fig.1 Changes of acid valuein the hydrolysis
reaction of Xanthoceras sorbifolia Bunge oil

22 AEREEHFEILE

BEYH R H M =8 Hh . SR ERE
S SR m MR R BT, AES R, Eor
REWTRR L A& i, TR e T T AR Ak, T4
RS =i s AR, B ASNY AR SR
P 1o B P AN [R] A R R A i, X St SR T
BT A AR

20
18 O HEE P ER i 1
16k = Gm A AL nh
ER
L 4 < <
S 14 I 1:1:1
121 TeleT LN
]]m EEE) F)
10+ £ £ <%
@ T ?i?i? {’{?i
*% 8 B is :1:1: 1:-{:{
6 P 3
<2 e LI
4r Tete? 22
or o2 -
2 B ?‘?‘? ‘?‘?‘
< < 4 < <
0 PRI P
SRS ERE T

B2 WHMBELAELR
Fig.2 Comparison of two methyl esterification methods
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MNIEL 2 T LU H i 17 8 K i SC et SR 5 H T = e
HIT IR O s R, UER AR R B ST IR i
. SCEEFRIM A ER M M 1.12 mgKOH/g Tt 3]
126.06 mgKOH/g, i B LAH i =gk 2 A9 SO 1
AR R LU BRI 20 £, IR R A eI Xk
A BT [RS8 35 B R rh T R %k Pl K R
12.31 %8I0 B 7K 5 19 17.51%, AT AR A6 Wt e 57
M2 N H i = FE FOK AR ROk, AR NIFR TR . T
7 i B R Y 2O H i = BRI RAARSE
IR AR R A, AT AE AL
23 AETLIM BBRMEXFERESEMN M
TEK fiff (3 A rpole 5 AR VE Y TLIM iR
HOE L —, BERRSF MK AE W =R Sn-1,3 {u
LRRIRR , ARSI T RIA] TLIM B N &
Xof Tt i SCORE SR I R B B s, S5 R UL 3.
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Fig.3 Effect of TLIM enzyme addition on
erucic acid content
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Fig.4 Effect of enzymolysistemperature on
erucic acid content
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Fig.5 Effect of enzymatic hydrolysistime
on erucic acid content
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Fig.6 Effects of molar ratio of water to oil
on erucic acid content
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07 Tl 0 M AR AR — A o BRBERY “HE T 4
FRT A R, M AE DR R T oK s B e, B
B> T RS & AR AR o IR 3T
19, fEferb.O SR Y e, KM, 4
KB R FLARET , SRS S TLIM B i il i
Befb K EBUIR G 0 16 1 o R R R
N HRA 5 B A EE R LB I, TLIM B
U7 Tt 55 SRt SR T R LA SR e, g D T 1 PO
FOT R, KRS, R T,
A ERPEESEE, L E%E, Rk R
i 30 : 1,

27 EXLWHER

FRAE PR R L5, MR mE (4). )
N BE (B). RWESE] (C). KIMEE/RLEL (D) 4
M EFATIER TR, 45 R 0% 2,

H1 3 2 I A1, Ra>Rg>Rp>Re AI45 H BRIt
S K RO IR S E R R, &£
BT B 7K A 1 AT R % it 1) 5% T DA iR 1) 55 4R T
s VSN > RN R > 7K B O L > B B ]
DIGTIR & e B 548, S e ot AR R f =
HARVAF BN B AAF RN 41B,CoDs: BN A
( Bt 3 40) 5% . SO IR BE 45 °C . SOW A TE] 5 h
IKIEE IR EL A 30 = 1, FREIFFER & K 4.86%.

K2 EXIHRENR L3
Table2 Intuitive Table of orthogonal experiment Lo(3%)

L Iri
e ABRRIN BN CRIM DIAKME sy
/% WESC BE/M RIE
1 1 1 1 1 6.61
2 1 2 2 2 4.89
3 1 3 3 3 4.90
4 2 1 3 2 6.88
5 2 2 1 3 6.92
6 2 3 2 1 6.22
7 3 1 2 3 6.23
8 3 2 3 1 4.94
9 3 3 1 2 6.45
K, 5.02 6.57 5.83 6.66
K, 6.67 5.14 5.73 5.43
K; 5.78 5.75 5.91 5.37
R 1.66 1.44 0.19 1.29

2.8 XERmEEHEIGHEHEREK

M1 3 AIAL,  SCorE SR ) 322 i 17 1R A A
e, RENSTR . TR . WIMFR . —TARIGER . JFIR .
PR, B 7 Sk SCouE SR T g A S A X Ee
K, A RIGERMETEE, B MR M %
P EE IR . TE R E BRI TLIM 1 oK fif
T =R EITRR S B AR TR 8.04% AR
fRIGE]T 4.86%, HMAmETEASEE 1%AN
( WS h 0.98% ). B Tl = 1,3 £ EArYgr
K e e ST R, FERMTE e, Wik I B R
J& AR BRI IR SO, BARRR T 20 %
IEAEDRFE

*3 ERREIEERiMER RS
Table3 Components of Xanthoceras sorbifolia Bunge

oil before and after enzymatic hydrolysis %
5 RV R REfRTAERT B & B S AR i
1 TR R 2.30 4.96
2 T f iR 6.37 1.87
3 iz 35.14 33.46
4 DALz 46.2 52.98
5 iy 925 0.43 0.68
6 IR 8.04 4.86
7 PRZTR 1.50 0.98
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Fig.7 Gaschromatogram of Xanthoceras sorbifolia
Bunge oil and its hydrolysates

3 #it

I B 107 %ok SC et SR 3l TP T R AT K AR AE
Fg A Ml (Fiss40) 5%, RV RE 45 °C.
JCERFIE] S h KIMEE R LR 30 ¢ 1 fRAE T2 4
PEF, SORES 0 H I =R TR i B A
8.04%[F Kt )5 21 T 4.86%, JFR & RIRMK T4
—e GRE] T EA ERA AL R AR ALY
A, [P R 1 & AR 1% 2540, e iE
ok JE R B R W] A B A A AR R SR R, 5
WIAAEN] T IF R 43 AT AE 3OS M 1Y Sn-1, 3 £,
[ AL AR G TLIM B8 ) /K A SC5e 5 30 1Y) %
MR, SCI 45 SR Al R T R S Rl 1 & R T2
R ) B T T AR Y S

SE Lk

[1] LIW,LUQL,LIX, et al. Anti-Alzheimer’s disease activity of
secondary metabolites from Xanthoceras sorbifolia Bunge[J].
Food & function, 2020, 11(3): 2067-2079.

[2]1 CKRHUER® - YUAUR, FIREW, $E05, 55 PURSGEBNRY A
TRHLA] S ARSI FERE R[], A 2405, 2021, 43(3): 276-281.
MIJENISA K, YAN C H, GUO H F, et al. The pathogenesis and
related research progress of Alzheimer’s disease[J]. Anatomy
Research, 2021, 43(3): 276-281.

[3] HE X, LI D Z, TIAN B. Diversity in seed oil content and fatty
acid composition in Acer species with potential as sources of
nervonic acid[J]. Plant Diversity, 2021, 43(1): 86-92.

[4] X, FPCAL, Ihie, 55, MRERR IR K ARAl T Aot ik
JE[IN. MG, 2019, 44(10): 142-146.

LIU S S, ZHOU Q L, SUN H, et al. Advance in function and

[3]

(6]

(7]

(8]

]

[10]

[11]

[12]

[13]

purification technology of nervonic acid[J]. China Oils And Fats,
2019, 44(10): 142-146.

fLgEs, BRE, DIES¥ A SGERMBTIT R P E
K, 2011, 36(11): 67-72.

KONG W B, LIANG J Y, MA Z X, et al. Research advance of
Xanthoceras sorbifolia Bunge oil[J]. China Oils And Fats, 2011,
36(11): 67-72.

SKAR, BEHESK, BeEsiE SOERMIRIIIR . Hih =Rl SO
ARSI FEL]. T Eihlg, 2017, 42(2): 26-29.

ZHANG D, XUE Y L, DUAN Z Q. Study on the composition
and correlation of fatty acid and triglyceride of Xanthocera
xanthocera oil[J]. China Oils And Fats, 2017, 42(2): 26-29.
KNUTSEN H K, ALEXANDER J, et al. Erucic acid in feed and
food[J]. EFSA Journal, 2016, 14(11): e04593.

FEFR, FoE, BAF HlAmsRmem 12 fhrrhE gt
W =R A ] A (0] R R BHE B 2 i, 2021, 43(2):
338-345.

DU Z L, GUO L, Lu S P. Distribution of triacylglycerol
containing erucic acid in seed of Brassica napus cv Wanyou 12[J].
Chinese Journal of Oil Crop Sciences, 2021, 43(2): 338-345.
P, WREE. sn-1,3 i L —ENENREE R s D).
FEUIAEA, 2012, 27(2): 122-128.

WEI W, FENG F Q. Application of sn-1,3 specific lipase in
food[J]. Journal of the Chinese Cereals and Oils Association,
2012, 27(2): 122-128.

T, #he, . AR IR R 20 BT AL BE P AL 5 Y
L], B A, 2021(10): 196-198.

WANG Y C, DONG H, GAO J. Study of fatty acid analysis in
oils and fats by pretreatment ester exchange method[J]. Modern
Food, 2021(10): 196-198.

. B MR BT & &N [D]L dEnt dEnt TR,
2016.

ZHANG H. The development and appliaction of radish seed
oil[D]. Beijing: Beijing University of Chemical Technology,
2016.

R, T, ROKAR. TR L e SN FAE D RE
SR H I = BR A B TR EE R L], B R Tk, 2020,
46(11): 295-301.

CAO Q, WANG D, YUAN Y J. Advances in lipase
regioselectivity and its applications in synthesis of functional
structured triacylglycerols[J]. Food and Fermentation Industries,
2020, 46(11): 295-301.

ZRIGEaN. I U7 B I K S A B K A AR HLELN (D).
KIEG IPER=E, 2020.

LI X R. Lipase configuration changes at the oil-water interface
and application of its catalytic mechanism[D]. Taiyuan: Shanxi

University, 2020. &




