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Abstract; Taking phospholipid content as index, single factor experiments on type and additive amount
of degumming agent, degumming time, water addition and degumming temperature during hydrated
degumming process of Chaenomeles sinensis ( Thouin) Koehne seed crude oil were carried out, and on
this basis, L,(3’) orthogonal experiment on degumming time, water addition and degumming temperature
was conducted. Taking acid value as index, single factor experiments and L,(3’) orthogonal experiment
on alkaline ( NaOH solution) concentration, alkali refining temperature and ultra-alkali addition during
alkali refining deacidification process were carried out. And changes of main physical-chemical indexes of
crude oil, degummed oil, deacidfication oil and refined oil were compared. The results of single factor
experiments and orthogonal experiment show that by means of different degumming agent types (including
citric acid, oxalic acid and distilled water) , degumming agent additive amounts ( mass fraction 0. 1% —
0.5% ), degumming times (10-70 min) , water additions ( mass fraction 1% —6% ) and degumming
temperatures (65 C -85 °C) during hydrated degumming process of C. sinensis seed crude oil, there is
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obvious difference in phospholipid content in crude oil. While by means of different alkaline
concentrations (mass fraction 6% —14% ) , alkali refining temperatures (40 °C -80 °C) and ultra-alkali
additions (mass fraction 0. 15% —0. 40% ) during alkali refining deacidification process, there is also
obvious difference in acid value of crude oil. Overall, the suitable condition for hydrated degumming of
C. sinensis seed crude oil is taking citric acid with mass fraction of 0. 2% as degumming agent,
degumming temperature 75 °C, water addition with mass fraction of 4% , degumming time 50 min; the
suitable condition for alkali refining deacidification is alkaline concentration with mass fraction of 12% ,
alkali refining temperature 80 °C, ultra-alkali addition with mass fraction of 0.30% . The determination
result of physical-chemical indexes shows that compared with crude oil, iodine values of degummed oil,
deacidfication oil and refined oil increase slightly but the difference is not obvious, peroxide value
increases obviously, phospholipid content and saponification value all decrease obviously, while acid
values of deacidfication oil and refined oil decrease obviously, too. It is suggested that physical-chemical
indexes of C. sinensis seed refined oil obtained after a sery of processes of degumming, deacidfication and
washing and drying are basically conformed to national hygienic standard of edible vegetable oil.

Key words: Chaenomeles sinensis ( Thouin) Koehne seed crude oil ; hydrated degumming; alkali refining

deacidification; physical-chemical index; single factor experiment; orthogonal experiment
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Table 1 Comparison on phospholipid content in Chaenomeles sinensis
( Thouin) Koehne seed crude oil after treated by different degumming
agents

il

Degumming agent

Bils & /mg - ¢!
Phospholipid content

FrEERR Citric acid 1.549
HER Oxalic acid 1.722
ZEIIK Distilled water 1.812
gD ck 1.868

D R AUTATHEH No using any degumming agent.

AR & B/mg-g?

1 1 1
10 20 30 40 50 60 70
B2 [8)/min- Degumming time

AR & 2/mg-g™

155 1 1 1 ]
65 70 75 80 85

R B /°C Degumming temperature

E1 BEEFFME(A) R E(B) JNKE(C) FBEERE (D) XA RFEMPBES SN
Fig. 1 Effects of additive amount of degumming agent (A), degumming time (B), water addition (C) and degumming temperature (D) on
phospholipid content in Chaenomeles sinensis ( Thouin) Koehne seed crude oil
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#£2,

H 3R 2 HIgHR 22 (R) 43 B4 R vl . E AR K&
KA R it R v B R (FrPAGEiR ) S it o ot
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TR ZE /IR YR Ay I i T B Tk a2 0 J B 1), AR AR
K AEHEM 3 3 /> P 3R 1 28 52 50 1) e fe AR K
A\B,C, TN 3 NP 3R TE A8 S5 1 S B e A K- A,
B, Cy, TEM KA S5 A ATRE B il T B i 5
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XoF JR JE T B K e G B 1] 3 A4~ PR 2R A E A8
SEEG PRSI AR A, B, C, | 1F 38 52 56 52 B d A K OF-
A,B, C IR RSB0 e K F A, B, C, 20 BIEAT 3 Ik
AL YRR SIS AT A TORE I eyt v B B s 75 1240
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F2  RJNFF R KL B B 72 Hh B AR BE | in 7k 2 70 Bt B B 1] B IE
Table 2 Result of orthogonal experiment on degumming temperature,

water addition and degumming time during hydrated degumming
process of Chaenomeles sinensis ( Thouin) Koehne seed crude oil

b FRZH [ﬁl?'ﬁﬂ(xle) Factor and level" @?H‘éé‘i/mg . g_l

Treatment Phospholipid

group A/C B/ % C/min content

1 70 2 30 1.812

2 70 3 40 1.812

3 70 4 50 1.811

4 75 2 40 1.752

5 75 3 50 1.753

6 75 4 30 1.724

7 80 2 50 1.607

8 80 3 30 1.809

9 80 4 40 1.754
K, 5.435 5.171 5.345
K, 5.229 5.374 5.318
K, 5.170 5.289 5.171
ky 1.812 1.724 1.782
k, 1.743 1.791 1.773
ks 1.723 1.763 1.724
R 0.089 0.067 0.058

DA BB Degumming temperature; B: fill 7K Water addition;
C: BEERTE] Degumming time.
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2.2.1 BRAFHRLER A B I ORI R L
PRIV B T H T ) 1 B PR 2 S G 2
W2,

R 2—-A AT L B8R ( NaOH VAT ) 9 BE ok A TURE
EMERAN A W A, SRR B TR A 6% ~
8% , AT T 7 B9 TR M T R V80 ¥ 2 12 s 17T 2, 4
TR B2 A o it 53 B8 8 %o W) I 28 S5 A1 5 B v e 3l ot
SITER 8% , T I 14 T A1 VO I R A T 1) R 4 v T
ANWiT R o PR A TR 6 T B MOt i 2o 8 v 3 R 1Y)
TR e A S it 43 B 8%
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Fig. 2 Effects of alkaline ( NaOH solution) concentration (A),
alkali refining temperature (B) and ultra-alkali addition (C) on acid
value of Chaenomeles sinensis ( Thouin) Koehne seed crude oil

JE o PRI AR TORE 6 R J50 19 3 A5 b 3 "B )
N S140.25%

2.2.2 EXFBRER R ELARKRNR LS

X A RS 7 T B e 58 92 3 R v ) B0V ( NaOH ¥ )
VR BRUMR TR RN R B B AT Ly (3°) IEAC 5L 5, 45
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Table 3 Result of orthogonal experiment on alkaline ( NaOH
solution) concentration, alkali refining temperature and ultra-alkali

addition during alkali refining deacidification process of Chaenomeles
sinensis ( Thouin) Koehne seed crude oil

bl W% KD

Factor and level”

Treatment Mm‘/mg 2!
group A% B/C C/% Acid value
1 8 60 0.25 1.65
2 8 70 0.30 1.62
3 8 80 0.35 1.29
4 10 60 0.30 1.39
5 10 70 0.35 1.56
6 10 80 0.25 1.34
7 12 60 0.35 1.23
8 12 70 0.25 1.40
9 12 80 0.30 1.18
K, 4.56 4.27 4.39
K, 4.29 4.58 4.19
K 3.81 3.81 4.08
ky 1.52 1.42 1.46
ky 1.43 1.53 1. 40
ks 1.27 1.27 1.36
R 0.25 0.26 0.10

DA Bl M ( NaOH A9 5 42 50 50)  Alkaline concentration ( mass
fraction of NaOH) ; B BRI Alkali refining temperature; C. i#f
B8 FH & Ultra-alkali addition.

3R 3 T2 (R) /AT SR ml 0. ik 3 A
TP A TORF 6 b 58 o 350 2% 1) 52 M 2880 DR 2 /MR IR
BRI B B v B R A i AR R KR DX
3AMHERIERZ LT IS KA A B, C,, 55
BRI R 3 AR R I A S 1 S PR R AR K
Foh AB,C, , TE B I R 2% 14 T A TCRE B il 19 iR
MEZE1.18 mg - ¢,

XTI VA B i f Tl N B FH et 3 A I 3R IE 5C
SIS YIRS KT A, B, C, FISERR K A,B,C,
S1HEAT 3 U S RS, AR A I AR IR B I 1Y R
BB 1,10 F10.95 mg - ¢ HEIIAN 3 PR
AR A B, G, , B TR B T B Ji 2 o) 72 v
BB I B2 B A8 12% B TRLEE 80 °C BT
TN $20.30% |,
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Table 4 Change of main physical-chemical indexes of Chaenomeles sinensis ( Thouin) Koehne during refining process seed oils

A lE/mg - g~! Rt /mg - ¢t AEIE/ mg - ¢! BElg &/ mg - g7 B/ mg - ¢!
Seed oil lodine value Acid value Peroxide value Phospholipid content Saponification value
FEiM Crude oil 1 090 3.30 0.74 1.868 197.7
i Degummed oil 1110 3.40 1.20 1.547 191.3
JBEAR I Deacidfication oil 1170 0.72 1.80 0.583 195.7

K5 H Il Refined oil 1 160 0.79 2.10 0.700 89.3
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