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Influence of phospholipids composition in crude soybean oil on
phospholipase A1 deep degumming

YU Le, HUANG Jianhua, WANG Xingguo, JIN Qingzhe
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China)

Abstract;In order to ensure a smooth operation for following refining, the phosphorus content in crude
soybean oil should be reduced below 10 mg/kg by degumming. The deep degumming effect of 22 kinds of
crude soybean oils from different origins with phospholipase A1 (PLA1) was studied. The results showed
that the phospholipids composition in crude soybean oil had influences on the effect of PLA1 deep degum-
ming. The phosphatidic acid (PA) ratio had a remarkable and positive correlation with phosphorus con-
tent in PLA1 deep degummed o0il(p <0.01). The phosphatidylcholine( PC) ratio had a negative correla-
tion with phosphorus content in PLA1 deep degummed oil (p <0.05). The ratio of PA to PC had a
remarkable and positive correlation with phosphorus content in PLA1 deep degummed oil(p <0.01). The
degumming effect of the crude soybean oil with higher content of PA and lower content of PC was relatively

poor. However, the phosphorus contents in PLA1 deep degummed oil were ordinarily below 10 mg/kg to
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satisfy the requirements of following refining.

Key words : crude soybean oil; phospholipids composition; phospholipase Al; degumming

LR G MR B K Z Bl — RS A
1.1% ~3.5% (NG o WIS 07718 X 2308 T A
TP aE A R, 17 5 Sk B TF i, K9 B
TS R K S i F% 2 10 mg/kg DATF .

W s HHA:2018 - 03 - 27 ;{& B H HA:2018 - 08 —23

E&WH =1 EKE AP (2016 YFD0401405 - 01)
EEE A SR(1990), 2, FEBE L, BFSE 7 [l Sy il
24 AR (E-mail ) lyhappyfish@ 126. com,,

TEIEE & 15 07, SO, 1 50 ( E-mail) jqzwud @
163. com,

S B GEIIE Jr A B T I I B A SN SR A
TR RIS FE > IR R E AR o BRIR MG A
2 T O A v 0 PR AR 2 i R e 2 — L

R AL(PLAL) 2—FMEHI THENR Sn - 1 (LHRIR
P 7K itk Tt , 7K A A= 0TS LW I, 17 0 Ay it 5 0 I
2. PLAL BEAT R /K ALY Bl b iy 4 Fb 32 20k
NE——WEARMEAR R (PC) WEASEE £ Ml (PE) (Wil
EEMLEE(PL) RIS AEER (PA) ™ HAG, T
7 BT 4L PLAL J& A/S Novozymes JT % i Lecitase
Novo® Fll Lecitase Ultra® [ B WFZE £ W, IS




2018 4F 2 43 % 56 12 1) el

iR 19

WATRIREE O B8 8 B B T AR B R 2% A F L R
FH PLAL X Z2 b ) =6 ity 0 A 58, M6 52 ot 25
R 10 mg/kg IR O H i T o ARG 2
F S TR0 A S (o R N il 724 3R NG|
ZEFANT], KAk A BT 22 521, B i A B 4L
FTREXT PLAT B B8ORS0

ASCHE PLAL ( Lecitase Ultra®) %f 22 Fp A 6] 3k
VRR LB AR B W B ROCR HEAT T 058, R Wi AIg
ZLRRT PLAT T2 B RCR A 520, DL O 52 B AR
PR R P R T 2 R R S
1 #MR57E%

1.1 3

22 PR R T i P R A B At 5 SRS
99.5% —KEAE A4, iy Aldrich Chemical Company
Pk, PLAL (Lecitase Ultra® ) g 4E(E (WP ED) 44
PORA PR F s HoAth a0 24 2 04 4l

Bruker Ascend 400 U T A% i HE 4R P 154, F
A v e = A FR /A ] ; Heraeus Multifuge X3
200 ML B0 AL, FE R KA R B 4 5 Carousel 6
Plus BIS-47 )2 W 4% , 92 [E] Radleys 23 &) ; IKA T25 %l
BT UIRL, 8 TKA 3],

1.2 %37k
12,1 RGBT o IR

PRI 80 ~90 mg AL (CKFHAE] | mg) ,MAS pL
WA = H T (TPP) 5805 i B (IR R EE 1:50) S A
Fro UTIMAGTA AT, HEE, pH Jy 8.5 kK JE N
0.2 mol/L & " Jik VI £ 1% - 4 (EDTA - Cs) 4% 600
pL, RS E ARG IR .

SrT A" P NMR AR % 600 MHaz; Rl £
3524 PABBO NMR ;3 25 °C 5 ko S5 1.2 s ik
MR ] 2 ss AL 165 7P NMR Y 3 58
64 102 Hz; %AF 5% 65 536,

K HIWARIEE BRI P BEIR 2 41701 &

DL S & NG 2H 70 A5 Bl B S I Y o
1.2.2 PLAl1 R e

HERAARI 30 g A, TN 55 °C . SIS
FEAM ) fe i IO A, TS 42. 6 L 50% 1Y — K&
PP R T W 4 5 25 R 4 R B AT TR R
10 000 r/min B§4J 1.5 min, #RJ57E 55 °C 400 r/min
ZF RV 30 min

A 37,5 L 16% ) S A AL W, 71 A
PLAL,PLAT (S & N 50 mg/kg, d5cfa #hin 255
FOK K BB 0 AR 2. 5% , 10 000 1/min
BT 1.5 min, FYISERUG , A R 1E 55 C 400 r/min
AT RN 4 by JSOVZERE, THE % 85 C 457 10
min, FfJE AR AR EGE L 10 000 ¢ 2.0 10 min, B EJZ
HE RIS Bl
1.2.3  SukaiE

Z I EPR GB/T 5537—2008 I 7E & Wi .
1.2.4 Hdlasbsg

K JH Mintab16. 2. 3 547 W& A OCHE B 3 2 57
PO, ARSI R T Person 434 (p <0.05) , 22
SR A ANOVA 7304 (p <0.05)
2 FERE5H
2.1 22 RELMABIRARAE T

KRB HIBENR AR KGRl A KPR
il 2 A i#IE S5 2 R R S . A S
WEN 22 B, TR A 4 DARIER K
o, sl RN EAL T 2 E AR M XA 8 KL
feftto

MG KA RE 1 1Y 22 5, HE ) B il b B9 B S 7T 43
HIRACHERG FHE K AL BENE , AE K AL BN 2% th PA
OEGEERRALAL " o KA g P 6 o 2 s T A
(X s T 7E , AEKAL BN R 225 16 YRRVt TE i
W kB, £ 1N 4 AAREEZRK G HBRE
T #ENE & i DL e 2 Ao

®1 4N ARERKXZHEEHABEESEURBIEEMN

v , o BERRZE A 5 b/ %
FEHL AR Wi &/ (mg/100 g) oA PE - PC
i 10 1 741.68 +389.25" 30.52 +£5.44°  25.99£9.45"  20.74 +3.77"  22.75%5.25"
2H 4 1 750. 50 +335. 09" 17.36 £5.78"  23.50 £2.65"  21.32+4.39"  37.829.76"
HE 4 2 016.89 £244.41° 23.46 £3.12"  25.54+5.84"  17.91 £4.92°  33.09 +10.46™
BT 42 2 1 769.61 +488.91° 18.22 +3.12"  29.07 £5.06" 19.02 +1.81"  33.69 +6.37"
BE 2 1 538.98 +182. 84" 26.41 £2.57"  34.021.66" 18.66+5.92"  20.90 +1.70"

T RIS E] AR AN R 76 B (] BAT BB P22 57 (p <0.05) .

H1e 1R, 4 A AN T 5K i ) 6 i )
BN 5 0 22 5%, {5 PA R PC 7EBENIR i
AP E—E 25 5 HARAE AL, (TP K E

A B, PA £ SBEE B0 A7 B i PC AR B
AR 18 o5 L 1 o 5% 0 B AR A A )
Bill, PA 7E BWRAR B o FU ORI o S IR R S



20 CHINA OILS AND FATS

2018 Vol. 43 No. 12

I B PC AE BB T Y & b AR & . 3R
IKALBERE E2E i PA IS BEEh AL, PA & A 1
Bl BB S T RE R R . PR, LY
KRG B, AR KA B B9 & AT RE T At
7 MR S B B

ARSI R 22 A FES A 4 R T
Hh R S o OOk, e 2 SRR A T
[F] — LU TE B AR B 2 K o kL, TR R
TR B IR & /4 1 721,63 mg/100 g, PA 4
HoA 22, 67% 5 A8 T K 32 4l B B il B g & &
2 237. 14 mg/100 g,PA [ H Ky 28.00% . AF A
SIBCE N BERE & EA PA (N EL BB S TR
KRG B, X ] Bt oy K S AR g
HRER IR, 5 BN B K A A e B PR A4, fi
WG S A PA & HLTHE
2.2 KEEHBRE AT PLAL IE E BLIE 89 % 0

XF 22 F R G BIMSE T PLAL UREERE , 45 2R &
IR ZHNE BT PLAT TR B R 114 1 e 5808 R4
22 ANHFETR A 18 ANV AE L PLAL IR 5 , &
BEEEFE R 10 mg/kg LATT, o 14 A4 25 i 52
25 mg/kg IR 4 EBER AT 10 mg/kg [FIHAE
oA 3 ANFESME R TR A B R R R, 5 —
AR R R B R E AR ROR B
2.2.1  WEAREAR S L S PA & REXT PLAT R B B i
)5 ]

WA B S RETE A A S AR & A O . AR
WERE AR B 5 RS [R) , 7K A0 28 358 B e o 1) 3k B LA
e S F52 TR P8 A T 2 S, DR T 9 2R 28] 7K Sk A% 1T 170 e
GRREEWA X, Bl 4 Fh 32 SEHENE I K Ak
MR YK Ay PCPTPE PA™ | sk Ak i 5 45
e A S TR 2 28I, 7K AL T R AR B i g
TR R o Bl BN 2 RS R, W] BEXT
PLAT W B AR I — o 52 - AN R B A
7 F 5 PLAT R EE IS & i A AH G RBULER 2.

F2 AEMEREFERN SIS PLAL RE

R B BRI X R
PA PE PI PC
0.585" 0.175 0.078 -0.511"

T = e 7E 0. 01 K- (RULAR ) A E ARG, = 75 0. 05 7K
P (RULKEE) BEME . FF.

HIZR 2 A KB IMBENGE  PA F1 PC 5 HE
Xt PLAT R BE I BORATAE — RE LM . PA B 5 HE
5 PLAT R 5 il 25 i 22 A o IE AR R &R
MR HCH 0.585(p <0.01) o KAl A AR i 5
JEEARC TR B e 1) PA ol By, MO IS i 55 Tl e 1y

IR AR B 22 . PC Y (5 s PLAT I B I e it &5
Bl 52 W AR OGO &R MG R B - 0,511 (p <
0.05) o KA ARB i FL AR B BAR Y PC Y
Pl 50 P v 5l B AT, ISR

FEKATE NG T2 1 PA RS EEER L, PG PA
TEB N P A4 ) Bt AT BE XS PLAT B2 it K 0CR
RS . REBIH PA & &5 PLAT 3R B
MEBEROCRILIE 1,

20

15¢ -

10

Ewih/(mg/kg)

"
| ’..
n" & faunm - |
0 200 400 600 800
PAT; H/(mg/100 g)
E1 XEFE#+$ PASES5PLAL
REBRBRHMEHENXR

XTI Hp PA B 5 R BE I e vt 2 e i 2R T A
KAES AT, KK G B PA &t 54 PLAL IR
JIBE S i O JS 9 8 o [ A ZE A S 3 IR AR DG OC R
FFEZRECH0.710(p <0.01) , PA &5, PLAL
TR 0 G ok 5 e o B vy, PRI B P PA S B
A REAFI T T
2.2.2 R LT PLAT YR 2 I K2 (1) 5% il

Kanamoto 25" 3 1 5256 % UL, s SR J5C o e 35
AR A7 E B A (o 1 e R vk B2 A e i i i
SRS AR B AT, LR 5 B SR K L. PR
KE BB LB AT BEXT PLAT PR B I e R4 SR
W —E M. PA 5 HAMBEAR 4019 L 5] 5 PLAL
TR EE IR 5 e 1 ) AH DG R AL 3R 3.

*=3 PA SHMBEARASRIELG S PLAL R E R H

EHENHEXRH

PA/PC  PA/PE PA/PI PA/(PC+PI) PA/(PC+PI+PE)
0.728" 0.389 0.426" 0.664 " 0.577""

H1 3 m] 1, PA B JH A 8 i 24 73 2 18 EE 103
PLAT JRBE 0B ith 3% W A7 AL — € 52 M. Horh PA
15 PC Y LLAIS PLAT TS M e il 5 i o2 i) A5 AR
SR AR MR 3 TEAH S (p <0.01) , PA/PL Y
WRIRZ , PA 5 PE [ L5 PLAT TR I il 35
W A7 5 I, 3 AT RE R T Il B IRk
JEfc AR Y PCREAS fr MR B MR AR PA 19l 5 e R
YRR 7 PA BT D) BESR B K B 1h0 5 A A
B PLERCRIRZ ,PE JLFBEARCR
3 & it

WFFER LB BENE 4RO W B AL TR EE R




2018 4F 2 43 % 56 12 1)

FoH

iR 21

HIRZIR . SRR PA [ EHE5 PLAT BB &
PR AR 3 IE A (p <0.01) ,PC (5 5 PLAL
TR T I 5 Wi 22 30k 35 A5G (p < 0.05) ,PA 55
PC B L5155 PLAT T4 52 M8 J5C T 5 W S A A 385 1
R (p<0.01) . REXAFILT , PLAL HREE i 2 e
i 4% R 5L B il 10 3 W B 2 10 mg/kg, B E
5 mg/kg DIR,  2 J5 SR R T2 M 25K . (HXFF
#8I> PA S AR B0 PA FE B BENE o5 HLE R
M, 28 PLAL IR , /it b A7 ik — 2 Ab 3
A HEM AW % 10 mg/kg ARG HRER

S 3k

CL] SR WA X B I i J5 9 52 W) B Ik 3t JE 52 A 1)
fF5El D], VLI8 Jo8s - YL R, 2015.

[2] DAYTON C L G, STALLER K P, BERKSHIRE T L.
Process for improving enzymatic degumming of vegetable
oils and reducing fouling of downstream processing equip-
ment; US 7713727 P]. 2010 - 05 - 11.

[3] DAYTON C L. G, GALHARDO F. Enzymatic degumming
utilizing a mixture of PLA and PLC phospholipases: US
8956853[ P]. 2015 -02 -17.

[4] BOJSEN K, SVENDSEN A, FUGLSANG C C,et al. Lipo-
Iytic enzyme variants; US8679774 [P]. 2014 - 03 -25.

[5] JIANG X F, CHANG M, JIN Q Z, et al. Application of

phospholipase Al and phospholipase C in the degumming

process of different kinds of crude oils[ J]. Process Bio-

chem, 2015, 50(3) . 432 -437.
[6] GOFFERJE G, MOTULEWICZ J, STABLER A, et al. En-
zymatic degumming of crude jatropha oil ; evaluation of im-
pact factors on the removal of phospholipids[J]. J Am Oil
Chem Soc, 2014, 91(12) . 2135 -2141.
[7] DIJKSTRA A J. Enzymatic degumming[] 1. EurJ Lipid
Sci Technol, 2010, 112(11); 1178 —1189.
[8] GUPTA A K. Micellar structures and their implication in
the chemistry and technology of fats and other lipids[J].
Eur J Lipid Sci Technol, 1988, 90(7) : 251 -256.
(9] ATlk, MAJ5, EXE, 5. AFPRFER B MBI
PRZ RGN K W IR & = LB (U], P E AR, 2017,
42(1). 130 -133.
[10] S0, 7E 55 AR b A AR K AL i i B R B 25 B3k 5 12
MIERLI]. g, 2001, 26(1): 29 -31.

[11] HVOLBY A. Removal of nonhydratable phospholipids
from soybean oil[ J]. J Am Oil Chem Soc, 1971, 48(9) .
503 -509.

[12] KANAMOTO R, WADA Y, MIYAJIMA G, et al. Phos-
pholipid — phospholipid interaction in soybean oil[ J]. J
Am Oil Chem Soc, 1981, 58(12) . 1050 —1053.

(LE#8 W)

3 & i
TEZKFN SR AR v, pH 52 0 2 R A 2 RR

B ARPCR N e R R R nk R SR T M 2

IR AR R ADAT 525 R ), (EX 2 R A P SR R R

A2 IR 20 %l Bl K 5 3 £ B R ol A2 R

HEAMBAET M0 pH 11 CBRE L 1:6 232

8] 30 min 2 FEEE 50 C il 20 W& 1% ,7E 8L

T2 55 F #0475 UE 52 56, 22 R I 1Y 3 BCER

(60.97 +2.43) % , 2 JFRE M B4R BUR Jy (63.53 =

1.79) % ., BEiE 20 7] D)5 3545 2 2 BRI S UK

SE K

[1] XE2%, F2FlE, DEE, % WmigHRSn T T2
[M]. 2 j. dtat: Bhegdi i, 2009.

(2] HRWE. ZRRAE R LR ENELT]. PEEYS
HIE, 2006(7) : 51 -52.

(3] 2400, 228, MYEALSTLSRAIM]. dt
50 PR Tl R, 1998.

(4] &y =, Qe faYRmRl s A FIRIM]. b hE
2Tl H MR, 2001

[5] B/, AR, BRE). iR R 18 A4 8k A o ek
SR T ]. SCIl B4R 2010, 23(3) « 132 - 134,

(6] JERECE. Bbykmmi )] praEfc BB, 1984(2) :62.

(7] w45, B, WIF, 4% KGRI S OAE A il A 1
FUBTFELT ] Al pg ol R2f a4 ( B 8RR ) , 2010,
31(5): 1-5.
BB, BARA. KEE R BCE R BETE[T].
E R 4%, 2010, 25(2) ; 71 -73.
(97 FBXEIR, BRAEMNI, #hax4x, 55 JKEEE 32 B R ik
[J]. kenL, 2007(5): 70 -72.
[10] HAGENMAIER R D. Aqueous processing of full fat sun-
flowerseeds ; yields of oil and protein[ J]. J Am Oil Chem
Soc, 1974, 51(10) . 470 -471.
[11] Bt E, skaeag, Mc, 55 ANFIERIEE G PEA S
FIBE IR R [T ], R R4, 2013, 35(6)
63 - 64.
[12] ZHANG S B, WANG T. Destabilization of emulsion

[8

[

formed during aqueous extraction of peanut oil ; synergistic
effect of Tween 20 and pH[J]. J Am Oil Chem Soc,
2016,93(11) .1551 - 1561.

[13] H AR, BRICHE, R BHTE, 55, ZKOR) kR 25 S O B 2
HSMIER T2 )] MESilE, 2016 ,29(4)
58 -61.

[14] WILDE P, MACKIE A, HUSBAND F, et al. Proteins
and emulsifiers at liquid interface[ J]. Adv Colloid Inter-
face Sci, 2004, 108(10) : 63 -71.



