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Impact factors of acid reversion and color reversion of soybean oil
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b

Abstract; In order to provide reference for moderate refining and precise processing of soybean oil, the
degree of acid reversion and color reversion of soybean oil in different processes during refining production
and the influence of phospholipids, soap, unsaponifiables in first grade soybean oil on the degree of acid
reversion and color reversion were analyzed. The results showed that the crude soybean oil had the
highest acid reversion and color reversion, while neutral oil had the lowest. The higher the phospholipid
content in soybean oil, the deeper the acid reversion and color reversion of soybean oil. The higher the
content of unsaponifiables, the more beneficial to delay the acid reversion and color reversion of soybean
oil. The content of soap had no significant effect on the acid reversion of soybean oil, but it affected the
color reversion of soybean oil. In conclusion, during the production of soybean oil, the content of
phospholipid and soap should be controlled and the loss of unsaponifiables should be reduced in order to
delay the acid reversion and color reversion of soybean oil.

Key words : soybean oil ; acid reversion; color reversion; refining; phospholipid; unsaponifiables

DOI: 10.19902/j. enki. zgyz. 1003 —7969. 220107

AR, K C B TR E 28— K& AT
T P RAAE_E T, 2018—2020 4F K [ K o i 47 14 1
AN 1716, 3 J7 v, 5 & R0 R % a1
44.6% " o RARUE R o R 5 T, GB/T 1535—

7S H 8 :2022 — 02 — 25 , {5 H 88 :2023 — 02 — 05

PEZE AT 230l (1984) 55, R TR, W52 07 1) g i g
AL A P2 R R (E-mail ) wslee543@ 163. com,

BIEEE: S 7, B8 T &I ( E-mail ) 273108027 @

qq. com,

2017 Xof M 18 T R 0358 46 o i R A B Hh T B
TR RS R B T EE I A R A s
W RAERME T &, B AR TR B DL, 53 AR
“UMPEIRER” A MR R kR BRI T T
Fm BEAEA A7 R B A8 L AL, R IRZY 60% 1Y
MRS R AT AR, HAR it B (a8 1k
IR . BRI WL 4 A B, H % 3 A N
y - A E BRI AAL Y IR i B R
AR A5 9T S I — % K MR TR 45 OB il
SR R T2 DA R TRk i R (L %% VD AH O o 3 il e



100 CHINA OILS AND FATS

2023 Vol. 48 No. 5

25U BRI 5 W0 B 590 Fob 245 5 0 O € 3015
R R EFEEE . KRR R )5 H s B2 & AR
A5 B IR BR L R AT RE S AT T IR R
—EfEE . I, R GIHR R R AR
I, W85 R A 7 I e A, PR e R 3 5
BRHEE,

AT R SAHURG A 7 e 0 Dt antn L v A (R
A8 55 Bk RO R 1740 v A T B ) B € 3 ( ) = R o
JI5E 5 4 0 6 T B ) S iy (s R T i R T )
(IR IR R OFEEE AT T 4007, I ERSE TR R .
AN A EE XS K IR R R (R BE 1520, LU R
KEMAET I TS
1 #R5FZE
1.1 X34
L1 k5

DR R EE T B T PR I A
CHRR) A FRA T,

IECEE E A Tk D T K D R R
M s ERIR A AN O B TR AT TCK
BRBREN E AL EE AR IR L EH PR B R R B IR —
APAE, Y et
1L1.2 g 5K&

TU1810 284hA] W 43006 A 1, 1000 W HL 7
AEST,SX2 -5 — 12N 45 =CHLBH Y, Binder HLHGE XL T
P4 RE — 2000A 7% & %% 1K C - MAG HS 7
Jididkgs ,MODEL F RU3d F % 481 L it
1.2 RXEH&

1.2.1 GRER GR R BRI SEA BRAL S bR i I

IR PR AR BE BN 7E < X S0 g R G bl BT 100
mL BEARH HERR TN 0. 50 g ZE1E /K, 500 r/min 1
F£2 min J5HE T 105 CHETHAE , i 24 h 5 HL
MR HIFE 2, S 1 GB 5009. 229—2016 i 12 Hifig
8, - SHR FRAE AT EL 3, I3 1 25 (5 (AAV) BJ
IRMREE RS

IROFEEE I 5E - X 100 g R ELlAE A T 250
mL fE T, BT 105 °C HL PR T 1R A b #R
6 h J5EUH , B H ZERJG S GB/T 22460—2008

R A5, S0 ia I T AR, PR LA 1 2
{E(AR) B AR o g ;2
Z M GB/T 5537—2008 | 7 W g & it ; = MR
GB/T 5533—2008 | & & B & ; 2 M GB/T 5535. 1—
2008 ) i AN RALY)
1.2.2 BEARXT KGR IR IR (R 5
RGN T % — 2K Sm i IR & & i
BRM 0.03 mg/g 5 0. 26 mg/g, Ay T 4T 4h 43 By
WG 1Y R, 4 0. 03 ,0. 26 0. 50 mg/g B g &
S TIAE CF 2 (B) A P R = A B IR N I &
— G I R R R ) T R R R
FREE .
1.2.3  FREXT KGR R AR GRE R A5 0
RN LT X R K e ik e i BR 2R
100 mg/ kg, XJ B i1 25 12— MU A P R o AR
T AN TRIHE AR K Wk Tl LA B Bt i 1 5 e
Vet 11.32.19.75 .51. 86 mg/kg 5 HL 5 AL OBt
Fe (R Ay Ak e v A Y S I A — R S P
BCAHRE & ), I HLR R R (U FE
1.2.4  ANEALYNT KGR R AR (OFE R A5
HH 225 SCHR [ 9 ] AT 0K R it o 2 Ak -
BIgER0.3% , Z A EEZHETZ
AR, e 0. 23% 0. 29% 0. 45% 0. 52% A
ALY & R I AR CRARPE GB/T 5535. 1—2008 A
KOG PR A B ALY TR N 2 — R S P R
FHRE &), D HLR R R A FR B
1.2.5 ¥R
TR 50 8 3 WOFAT, U2 E . R A IBM
SPSS Statistics 20 #E R BA R £ 7 22434 Duncan ¥
B X 45 VEAT LM, LA p < 0. 05 58 B bF
FIbRHE
2 ZER5HH
2.1 RRIAEKZHAREAIGIR ER B ER
JE5HF
XiF 3 AN TRIHE U JEEI L AR e T L B
ERME & B BHIE & i R IRAR Y R (O FE T 454
FRaEFTI e, S5 RN 1 fk 2 PR .

®1 ARIFAEHEREBUERRERER

- R {H (KOH)/(mg/g) T/ (mg/kg) WIE &/ (mg/g) AAV/(mg/g)

" 1 2 3 1 2 1 2 3 1 2 3
JEL 2.26°  1.96*  2.16° - - 3.77"  5.79°  0.39°  0.19° 0.18°  0.15°
Rl 0.16°  0.16°  0.15°  42.79*  32.34* 21.84* 0.26" 0.20° 0.09° 0.03° 0.04° 0.03"
Wy o0.17° 0.15°  0.15°  18.94" 12.73" 10.85" 0.10° 0.05° 0.05° 0.06" 0.07° 0.02"
sk 0.08°  0.07°  0.08° 10.63°  8.56°  7.14°  0.05* 0.05° 0.05° 0.04° 0.04° 0.03"

1.2 3 AN 3 AL B R B 5 Al — 48 b AR AR 7R 257 B8 (p <0.05) . A



2023 4 55 48 45 55 5 1] T

i g 101

HIZR 1 Al 1, Bl R A S8 A %, R ik PR
{E o A BRIR R R BRI, TR R AR
W SR BRI e o MR R A S SO LR S ik
PR AR T A Fp 3R R 1) S A — Tl TR R H =
P A e 2 H R H — R T S R 2 e DT R,
BOMMERRE LT, 73 —J5 Wi b i 8 B USRI
DRI 2R A 52000, i i 0 M5 1R 4 A i i SR A W)
(ROOH) , ROOH i — 2 71 fiff A B R 2 ) it 5 2R
(R EFEO o T IR R B A v T A T A 3
i , 33k AT RE -5 HC vy 1) e R O TR DA B M A
Ko

R2 FRIFXEHEFREBER

e B (Y/R) AR

1 2 3 1 2 3
JF9h 38/3.8° 38/3.8" 38/3.8° 0.6° 0.8 0.7
rRANm 34/3.4" 36/3.6" 36/3.6" -0.3° -0.3° -0.4°
BiEam 25/2.5¢ 27/2.7° 18/1.7° -0.3°  0.0" -0.2°
MAtm 8/0.8 8/0.8' 8/0.8° 0.5 0.6" 0.6"

2R 2 WAL, ity st e AR € 7 R A ™
W R RO EES vy - A F W BHR &R
BT OREREA X B g S R
1o, e T BERE AR A o R A B, A
JRIAF 5EA R 4B S FEERA RS,
TIRR R AR R AR 56 B P
FARR, AT AR S Gt R v e R i AR AR A G, B
3 A R R R R ) B B A 4 R S T
E NS AN =R A )R ERE S bE P - B
BolhARD S EER, SRSy - A7 W
AL A B M 2L A A, 3 T I AR AR 4
Fpr e,
2.2 Epfigaf K kAR R B AL E 0w

I FEAS [l g 2 1 9 R LTMRE i IR R 1R
FRAEE, 45 R 03k 3 P

x3 BESEWAKERERIREBEENZI

WEIE & i/ (mg/g) AAV/(mg/g) AR
0.03 £0.01° 0.02 +0.01° 0.3+0.0°
0.26 £0.01" 0.05 0. 00" 0.8+0.0"
0.50 +0.01° 0.06 +0.01° 1.4+0.0°

IS 3 AT UL i o ey, R LR R LR (5
PR . R R TEME AR & b, BEIRVE TR
AT AR AL SEBOR NS A0 B TR R
R TRAER LA R A R T S U R TR
TERTEOL T WG 1 28 5 K T A4 RE A DL A A
FNBIVERT, T EAS S AT A 2 AR Sl v, i 12

AR o FEASIRER R R R L B
B IS AT e 5 W IR i 02 S AR A G, LA,
Wile oy KA A o i, 5 AR BOE A A i,
AR (=™ PR, 75 Rl Tt e
R A IS A0 T2 SR 18 m RIS ok
i ARVEI ] PR R R A, AT B K
S BEAE I, DABR PR ORI BT
2.3 AR KILHBR BERENTA

XPAN [A] 5 W i R I AR R IR B R FE R 7 45
B, 253 N3 4 PR o

x4 SEEVNAEHERJREBREENZMN

i/ (mg/kg) AAV/(mg/g) AR
11.32+0.22° 0.07 0. 00" 0.5+0.0"
19.75 0. 12" 0.06 +0. 00" 0.7 +0.0"
51.86 +0.34" 0.06 +0. 00" 0.7 +0.0"

% 4 AT, AN [F) 5 R R A R R R 132 TG
FH2EF ABLE—E B, R R TR (R
JUEE . RSB P AR I R A A, I Ah
WA —E RIS AR A%
Horb R SRR A AR 23 IR K Sl i R R LR (7
JE AR R IE & A S AT WYL T, T
HE S i SR A DT B AR K 2 TR R, 27 &5 1 oA
FH TR R A IR R R O 25 5. Bt
TEVHT R TR 58 PR o) e e g 2 ] Ay R A 2% 1, DT
(SNSRI AR=s = g 1527y NI A PSS
2.4 Rtk 2 kB R ERE AT

XPAS[RIAS SR A 5 o 1 R S YR PR O (R
AT, SR ANER S PR

x5 ABEUYMNAEHEERGRBEENZI

ALY E R P AAV/(mg/g) AR
0.23 +0.03" 0.03 +0.00" 0.6+0.0°
0.29 +0.03° 0.03 +0.00" 0.3+0.0"
0.45 +0.02" 0.02 +0.00" 0.2 +0.0°
0.52 +0.03" 0.02 +0.00" 0.1+0.0"

HH2% 5 AL, BEE A AR & B, KR
iR AR ERREEREAG . R E A B 3 Z A4
fE TR, Kb S ane, i A2
TR A40% ~50% HEE W b 10% , =k () BE
1% ~10% , i @5 4% i T8im Ed
Wy R e i S ) i Y A R BT A A TS 1, T DAAE
SR ELIMER AR T, N7 K iR IR IR (2
FEAK . AE RN Tad B rp , Bl B RS R B A g
ANBALY) E BRI, 2SI IR R R B
I, R RIS BN T, S AT RE AR BE 65 I A B 1 45



102 CHINA OILS AND FATS

2023 Vol. 48 No. 5

FEYIJIT , T AE 22 K SR R Rk (R S
3 &

U NIRRT P S U ol al R I S e N T )
TH BT R R IR AR B AT AT, R IR
TR R R R B TR, T R R L 3R 5 B 45
Ko XTHERE Bk 2 A B S BN K SR R
IR SE M AT 20 B K B, Wi 2 i K S
(IR AR R (R FE Y P A S s e, HLAE— @ & 130
FELIN, Wi 2 e ey, AR TR R 0 8™ o A Ak vl
FEZZ R MR IR (1R 0 5 25 b X R SR R M A
K ABZ M IR R (5 £8 B RTA FE R Sln ik
e R R A3 N T2 4 s K R T P
e & i, N B AR PR BRI A, DUIE S
KGR IR R, A PR R 53 i 5
S22k
1] SRAEAT, VPASH, SB5E. TRIE SR %28 ks

[

B Bt SRS ] P g ,2022,47(3) 5 -
10.

(2] A, £RF, hH &, 48 BB xR S
HHREGR @M [J/0L]. [l i, 2022 210555
[2022 - 02 - 25]. https://doi. org/10. 19902/j. cnki.
zgyz. 1003 —7969. 210555.

(3] SRR AW g A B2 b I @ ALERBF S (D] Y095
T LHR ¥, 201S.

[4] LEE I, PFALZGRAF L M. Light — color plant oils and

related methods: 7638644B2[ P]. 2009 - 12 —29.

[5] LAIMT, LIN W M, CHU Y H, et al. The mechanism of
color reversion in soybean salad oil [J]. J Am Oil Chem
Soc, 1989, 66(4) . 565 -571.

[6] KOMODA M, ONUKI N, HARADA I. Studies on cause of

(-

color reversion of edible soybeans and the quantity of
tocopherol in them[ J]. Biosci Biotechnol Biochem, 1966,
30(9) : 906 —912.

(7] FSLA. AEELLAG A R 1 S S il g e
FPEDFSE [D]. YLI58 Jo: VLR R, 2020.

(8] ARER, W], £4&, % — PR EGE IR R
FTERRFFELT]. AT RE, 2020(13) : 104 - 106.

[9] ERICKSON D R. Practical handbook of soybean processing
and utilization [ M]. [s.1. ]: AOCS Press, 1995.

[10] e, DisEde, Samoy. HaYyih s it S A B IS bl il

FHEWBEFFELT]. AT, 2010(12) ; 85 - 88.

[11] CHOE E, MIN D B. Mechanisms and factors for edible
oil oxidation[ J]. Compr Rew Food Sci F, 2006, 5(4):
169 — 186.

[12] KB, WANE, XNZ02, 4. iR (8 SO HAE il BoRUF
FERERE[T]. v DR b & 4k, 2016, 31(11): 150 -
156.

[13] LI X, WU G, ZHENG L, et al. Model prediction of color
reversion of soybean oil and its quantitative relationship
with oxidation under accelerated conditions[ J]. LWT -
Food Sci Technol, 2019, 111, 270 -277.

[14] &3, B, sk, 45 KR o iy i
KX s p 2 m (1], g, 2011,
36(6): 21 —24.

[15] FBSLAC, BAME, BEEAL, 55 FORMAEHR S s |
B S RO R SRR S H X IR @R [T
HFr[E g, 2016, 41(10) ; 15 -18.

[16] ABUZAYTOUN R. The effect of bioactive constituents on
plant oil stability [ D ]. Newfoundland;
University of Newfoundland, 2005.

[17] YOON S H, MIN D. Roles of phospholipids in flavor
stability of soybean oil[ J]. Korean J Food Sci Technol,
1987, 19(1): 20 - 25.

(18] AR, sk, R4, 5. LR alfg sy
M PR AR T ] R ERRAE, 2012, 37(7) : 8 - 12.

[19] B A, MR, WISLEL, 5. ARSI A 2 A
il R BRI TS ERE LT ] rp DRI~ 4k, 2015, 30
(2): 131 -135.

[20] GUTFINGER T, LETAN A. Quantitative changes in some

Memorial

unsaponifiable components of soya pean oil due to refining
[J]. J Sci Food Agric, 1974, 25(9) :1143 - 1147.

[21] SeARNE. MW P A ALY [T ] RN 2 Be o
R, 1982, (4) . 38 —44,50.

[22] ANDRIAMANALIJAONA R, BENATEAU H, BARRE P
E, et al. Effect of interleukin — 1beta on transforming
growth factor — beta and bone morphogenetic protein — 2
expression in human periodontal ligament and alveolar
bone cells in culture ; modulation by avocado and soybean
unsaponifiables [ J ]. J Periodontol, 2006, 77 (7):
1156 - 1166.



