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Abstract ; In order to provide a reference for the preparation of rapeseed oil rich in nervonic acid products
that are easily absorbed by human body in the actual production and processing, the rapeseed oil rich in
nervonic acid was prepared by enzymatic transesterification with nervonic acid ethyl ester and rapeseed oil
as materials. The enzymatic transesterification reaction conditions were optimized by single factor
experiment with the nervonic acid content in the product and transesterification rate as indicators. The
change of total and sn —2 fatty acid composition, acid value, peroxide value, K,;,, K, , and phytosterol
and squalene contents of the rapeseed oil before and after transesterification were determined. The results

showed that the optimal transeseterification conditions were as follows: mass ratio of nervonic acid ethyl

ester to rapeseed oil 1: 10, Novozym 435 lipase
W im B HA:2024 - 03 — 14 ;f&[E B #7:2024 - 11 - 08

ESWHE:PEE E A& — W H (2024NC - YBXM -
135) ;[ 75 24 Rk 6138 41 BA (2024RS — CXTD -70)

TEZRA M (1998) 1 EE M1 FF9E 77 161 T B 24 h. Under the optimal conditions, the nervonic
JHINE B %2 4K ( E-mail ) zhujiabin7254@ 163. com, acid content in the prepared rapeseed oil was up
BE1ER : T, 23% (E-mail) xiuzhuyu@ nwafu. edu. cn, to 11.11% , the nervonic acid content in sn — 2

dosage 8% ( on the basis of substrates mass),

reaction temperature 60 °C, and reaction time
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position was up to 8. 92% , and the transesterification yield reached 96. 61%.

After the

transesterification , the values of K,;, , K, of rapeseed oil increased significantly. However, the acid value

and peroxide value met the requirement of GB/T 1536 —2021. Moreover, except for stigmasterol, the

contents of campesterol, brassicasterol, B — sitosterol, and squalene decreased significantly. In

conclusion, it is feasible to prepare rapeseed oil rich in nervonic acid through enzymatic

transesterification, but it is necessary to closely monitor the changes in oil quality indicators during the

reaction process.
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Table 2  Relative content of main fatty acids in substrate rapeseed oil and product rapeseed oil
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ist7/)ris gna

1:10 3.84 +0.03¢ 1.73+£0.00°  53.35+0.17" 17.48+0.08'  8.03£0.06"  10.56 £0.01"

1:20 4.01 +0.08" 1.82+0.06"°  54.82+0.05"  18.01 £0.38" 8.39 +0.49" 6.23 +0.03"

1:30 4.09+0.01" 1.85+0.01*  55.82+0.13° 17.78 +0.12°  8.10£0.10" 4.57 £0.31°
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Note: Different letters in the same column for the same factor represent significant difference (p <0.05). The same below
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Table 3 Relative content of main fatty acids on sn —2 position in substrate rapeseed oil and product rapeseed oil
5 AEXT & 7/ %
FEAE IR T fE TR VR SV VH R T JRRIR TR
SERFIH 4.53 £0.01 3.68 £0.03 58.12 +0.25 22.39 +0.05 10.02 0. 12 ND
ist7/lrigrigng
1:10 5.72 +0.13¢ 2.08 £0.06"  47.89 x£0.57°  23.54+0.06"  9.51 +0.01" 8.92 +0.12°
1:20 6.21 £0.01™  3.00 +0.03" 52.15+0.22"  23.89 +0.32" 9.40 £0.03"  4.00 +0.05"
1:30 6.02 £0.01" 2.40 £0.06"  50.14 +0.22"  25.31 =0.03" 9.81+0.04°  3.57+0.13°
1:40 6.09 £0.02" 2.24 £0.08"  52.11+0.16" 24.06£0.07"  10.01 £0.02" 1.37 0. 10°
1:50 6.30 +0.08" 2.44 £0.16" 52,40 £0.57"  23.14 £0.46°  10.44 0. 15" 1.02+0.11°
SN E]/h
12 6.65+0.11"  2.64£0.06"  45.15+0.23"  20.68 £0.48" 9.45+0.17"  8.46 +0.30"
18 7.22 £0.15" 2.42+0.11"  43.83+0.05°  20.67 +0.47*  10.27 £0.21"  8.50 £0.54*
24 6.58 £0.41° 2.44 +0.62"  45.62+0.56"  20.56+0.78" 11.10 £0.16*  8.64 £0.35"
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&R3
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For e 1 fl g i VR RIATHTIA KPR U2
30 6.97 £0.07™  2.13+0.30"  46.05+0.09° 21.06+0.37°  9.55+0.50" 8.75 +0.33"
36 7.16 £0. 11" 2.98 £0.05"  45.71 +2.45"  19.26+0.38"  7.45+0.54° 8.66 +0.44"
i o Tt 2 Jon £/ %o
4 6.34 £0.57" 2.03 +0.05" 48.97 £1.31"  22.80 +0.37" 8.86 +0.57" 7.78 0. 15"
6 7.52 £0.43" 2.18 £0.22"  49.28 £0.41"  23.52 £0.68" 9.0l +0.12° 7.48 £0.62"
8 6.24 £0.34" 1.93+0.11*  47.73 +0.46"  23.93 £0.26" 8.99 +0.06" 8.73 0. 40"
10 5.98 £0.79" 2.01 £0.19"  49.06 =£0.08"  24.02 +0.32" 9.37 0. 18" 8.31 +0.44"
12 6.74 £0.39" 2.41 +£0.55°  48.38 £0.55"  23.84+0.23"  9.34 +0.48" 8.35 £0.44"
RN iR /C
50 6.40 £0.17" 2.06£0.09"  49.51+0.83"  23.48 +0.59"  8.79 +0.07" 7.40 0. 54"
60 6.17 £0.35" 2.15+0.35"  49.44+0.80"  24.00 +0.13" 8.53 +0.57" 8.20 +0. 28"
70 5.97 £0.06° 2.19£0.03"  51.90 £1.43"  23.33£0.49"  9.4510.76" 7.86 £0.24"
80 6.95+0.11" 2.97 +0. 08" 49.55 +0.66"  22.16 +1.02" 9.00 0. 14" 7.98 +0.01°
90 7.65 £0.52° 3.26 £0.31" 49.25 +0.46"  22.51+0.72*"  8.00 +0.24" 7.47 0. 66"

1 ND R ARA
Note:ND. Not detected
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Table 4 Physicochemical indexes of rapeseed oil before and

after transesterification

T H B AC i BRzs 4 f5
FA{E (KOH) /(mg/g ) 0.23 +0.01 2.79 £0.04°
A AR(E/ (27100 g) 0.26 +0.01  0.01+0.00"
LT B (Ko, ) 4.72+0.13  5.15+0.04"
A8 =I5 (H ( Kogs ) 1.04 +0.01 1.91+0.02"

o FURFEATEOE A B EMEZE R (p <0.05) . TF
Note: # p <0.05. The same below

2.3.2 BRACHNTAAFH P A W E A ) S5 ) R
HELD) 5 RIS 80 e SR o ) R ) 1
Yoo, HATTEBR B 2 P08 A ik 45 22 i A B
TRE T W T S U R S A T o A
R AR S A RS SR RS



2025 4 55 50 45 55 5 1] T

i >

Wi S4TSR T TR LG B R AR S
x5 WMERXKIEXRFHPENETEIRESENETN
Table 5 Variations of bioactive compounds in rapeseed

oil before and after transesterification mg/kg

I ) T i) A e
ST £ 2332.17+6.59  2031.98+71.68"
SR 771.83 £3.98 707.00 +8.68
B - 4§ 3282.97 £25.61 3 107.38£32.27"
SR 37.85 £0.01 36.65 +0.79
i 77.14 £0.79 73.32£0.90"

H1e 5 W], BRACHR IS, R 521 B A, SEkF v
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WA BT SR _E R S
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W >B — 4 HBE > SOFF B > Sl . R, 1E
SR TR S SR AR 77 o 5 1o 28 R SR ST I, 5 2
G TR B A T B AR AL it A R R A
3 & #®

AHIFEH A Novozym 435 5[5 B AL 2208 &
P L SERF I A 7 P 52 30 S L ] 98 25 i 2 R SHFiil
7 o 8 B PR AR I B o 3 RSN AR I IR
LR SSFFM TR LG 1010 JR R4S N & 8% (S
I I) 24 h SRR 60 °C, 7R I 25 A il 45 1 B 8
Pl TR SHF it Hh A 2 IR S i I s T GA 1L 1%,
sn = 2 PR IR 5 i i i i 8. 92% , T A i A8 ik B
96.61% . BRACH Sz L S KF AR 17 12 2H i
BERIRW] MR C R e 75 5y 5 T PR R 15 66 &2 A i
SRS AR B o i 5 s — 2 5 R A i S H J
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PV ot R TR (ELIT )45 ) BT 55 ol 22 BR SR KT i R
IRBRAE PR AT & GB/T 1536—2021 B 25K, £5 I,
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M LA 18 25 P 28 R SR K P A 8, 7 S Bl e v
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