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Analysis of oil component and low temperature crystallization
characteristics of immature and mature soybean
NI Jiangfeng', JIANG Biruo”, YANG Jingmei’, YIN Hao’,

ZHANG Linshang', BI Yanlan'
(1. College of Food Science and Technology ,Henan University of Technology,Zhengzhou 450001, China;

;
2. Sinograin Oils & Fats Industrial Dongguan Co.,Ltd., Dongguan 523147 , Guangdong, China)
Abstract; In order to study the effects of soybean raw materials on oil quality, Soxhlet extraction method
was used to extract oil from immature and mature soybean in the same batch, and the differences in
physicochemical indexes, glyceride and fatty acid composition, trace components composition and
contents,, and low temperature crystallization characteristics of immature and mature soybean oil were
analyzed. The results showed that the acid value, peroxide value, anisidine value, total oxidation value
and conjugated diene value of immature soybean oil were significantly higher than those of mature soybean
oil. Compared with mature soybean oil, the contents of disaturated monounsaturated fatty acid triglyceride
in immature soybean oil increased by 22% , the contents of saturated fatty acids of triglyceride,
monoglyceride, 1,2 — diacylglycerol, 1,3 — diacylglycerol in immature soybean oil increased by about
12% , and the content of diacylglycerol was 1.4 times of that in mature soybean oil. The content of

phospholipid acid in immature soybean oil was 3.2 times of that in mature soybean oil, the contents of

total tocopherol and total sterol decreased by 8.
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larger at —20°C and —15°C, and the temperature of microcrystalline formation and solid phase transition

was higher, which might be related to the higher contents of saturated fatty acids, high melting point

triglyceride and diacylglycerol. In actual production, the proportion of immature soybean in raw materials

should be minimized to improve the quality of the finished oil.

Key words ; immature soybean; mature soybean; soybean oil; component analysis; fatty acid composition;

trace component; low temperature crystallization
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1.2.3  RBEEAS U K S %) Hl me 2E 8

B 70 mg KEIMEE T 4 mL IEC L, inA TGk
TRIRENER K , o U8 RS 2 AR S Ao b . SR I
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mm X 0. 10 wm) ; $E4E R B 350 °C 5 433 b 20: 1
FID A6 0 5 1 B2 350 °C 5 (i & 60 mL/min; %55,
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0.25 mm x0.25 pm) ; FEAF H R FEE 250 °C 5 43 b
20: 1; FID A5 &5 250 °C 5 &< it 40 mI/min;
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(PUFA) IR O &, Fe e d B b Wl iR A TP BOEH DU
®1 KEASHHAKZHOERLIE
Kl LSO RN wmm aWi STRE SRS R
mg/g) (mmol/kg)
RIMFAKT 3.51£0.09" 1.33+0.09" 1.18+0.03" 6.52+0.33" 3.20+0.01" 0.37+0.01"  9.51£1.00"
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HRER (C14:0) 0.08 +0.00*  0.07 +0.00"  0.07 +0.01*  0.10+0.01"  0.08 +0.00"  0.06 +0.00"
FERER (C16:0) 12.23 £0.06"  11.32+0.00"  0.82+0.09°  1.03+0.11° 17.94 +0.05"  16.47 +0.05"
WENRR (C18:0) 6.71£0.03"  5.79+0.04”  0.68+0.05° 0.82+0.07"  9.72+0.07°  8.27+0.10"
MR (C18:1) 30.53 £0.28"  26.20+0.11"  26.53 +0.09"  30.89 +0.59" 32.53 +0.37"  23.86 +0.46"
TEIHER (C18:2) 42.97 £0.06"  48.17 £0.06"  64.57 £0.20" 60.93 £0.69" 32.17 £0.02"  41.80 0. 44"
TJRRRR (C18:3) 4.13+0.02"  6.14£0.06°  5.88+0.04"  4.51£0.15"  3.2520.04>  6.96 £0.16"
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FiAts 1.56 £0.29°  0.74 £0.04*  1.13+0.18"  1.36+0.01"  1.77+0.35"  0.43 +0.06"
SFA 20.50 £0.01"  18.46 +0.05"  1.76 £0.15*  2.16 +0.22*  29.86 +0.05"  26.61 =0. 19"
UFA 77.95+0.31"  80.81£0.01° 97.11 £0.33"  96.49 +0.21°  68.37 £0.30"  72.96 £0.13"
MUFA 30.86 £0.27"  26.49+0.11"  26.65+0.08" 31.05+0.62" 32.96 +0.36" 24.21 +0.47"
PUFA 47.10£0.04"  54.3120.12° 70.46 +0.24" 65.44 +0.83" 35.42£0.06" 48.75 0. 60"
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2.3.2 MG .DG } FFA (RN RREL AL (L3 4)
AFE 4 AT, 5 K TR AH EL R R
H1 MG .1,2 -DG 1,3 -DG 1) SFA E 5357 e T
9.3% 15. 6% .12. 5% , 1fif UFA & 48 4 B FEA% T
6.7% .5.8% 3. 8% . SR, Wi Fh R il FFA (1)
SFA 1 UFA &t o M 25, @it ik 3 %

4 21 53 O I IV T L S B AR 5 LA AR R
Sl SFA B p s BIIUKUON MG > FFA >
1,2-DG>1,3 - DG > TG, Hi W] K 5l 1 MG FFA
K DG R Z M SFA, F 4k, KSR Sl
TG.MG.1,2 -DG.1,3 - DG [ SFA % 5 sk
SLMAHELH I T 12% Ze A

x4 REFASHHAKXEMF MG.DG K FFA BRI ERH %
. MG 1,2 -DG 1,3-DG FFA
ARMAKT  BEAKRE RIEAKRE R REGAKRE KT REEBAKRE KT
C12:0 ND ND ND ND ND ND 1.28 £0.58" 2.66 +0.56"
C14:0 1.11 £0.01* 1.93 +0.11* 0.59 +£0.04" 0.55+0.21" 0.22+0.05" 0.27 £0.12* 0.19 £0.04* 0.34 +0.07"
C16:0 20.13 £0.22° 18.09 +0.63" 18.25 +0.20" 16.80 +0. 11" 15.48 +0.01" 14.18 +0.44" 18.84 +1.03" 18.80 +1.88"
C18:0 9.96+0.20" 8.82+0.00" 8.09+0.23" 5.88+0.22" 7.37+0.05" 6.07 £0.22" 6.63 £0.40° 5.85 +0.49"
C18:1 19.21 +0.51° 17.08 £0.34" 19.57 0. 12* 14.35 £0.37" 23.73 +0. 18" 19.92 +0.41" 21.39 +0.62* 14.79 +1.34*
C18:2 38.07 £0.09" 42.26 +0.31" 45.01 +0.27" 52.90 +0.33" 45.08 +0.29* 50.04 +0.83" 40.49 +0.49" 46.77 +1.76"
C18:3 3.55+0.01" 5.64+0.04" 3.84+0.02" 5.49 £0.10" 4.08+0.01" 5.84 +0.23" 4.62+0.09" 7.14 £0.31"
C20:0 0.83 £0.06° 0.87 +£0.03* 0.37 £0.02* 0.37 £0.00* 0.47 £0.01" 0.41 £0.03* 0.42+0.04" 0.34 £0.01°
C20:1 0.51+£0.14" 0.75+0.18" 0.44 £0.02* 0.35+0.03" 0.33 £0.03* 0.28 £0.01" 0.23 +0.02* 0.35+0.01"
C22:0 1.41+0.07° 0.89+0.04" 0.61£0.02* 0.55+0.01* 0.65+0.01° 0.59 +0.08" 1.05+0.14* 0.99 +0.22°
HAth 5.23+0.18" 3.67 +0.26" 3.22+0.00" 2.75+0.55" 2.58 +0.01" 2.41 +0.57* 4.85+0.14* 1.96+0.19"
SFA 33.43 £0.40" 30.59 £0.25" 27.92 +0.40" 24.16 £0.09" 24.20 +0. 08" 21.52 £0.89" 28.42 +1.08" 28.99 +3.22°
UFA 61.34 +0.57" 65.74 £0.51* 68.86 +0.40" 73.09 +0.64* 73.22 +0. 10" 76.07 +1.46" 66.73 +1.22* 69.05 +3.41*
MUFA 19.72 £0.65" 17.83 £0. 16 20.01 £0. 10" 14.70 £0.40" 24.06 £0.21" 20.20 +0.41" 21.62 +0.64* 15.14 +1.35"
PUFA 41.62 +0.08" 47.90 +0.35* 48.85 +0.30" 58.39 +0.23" 49.16 +0.31* 55.88 +1.06* 45. 11 +0.58* 53.91 +2.07*

2.4 RR#HGRIKZHFMEAS
2.4.1  WRfREE AR S)

HIZE 5 Al LU, R B AR 523 i Wi i
BRI 10.617 8. 692 mg/g, 55 H A H, A&
BERR SRS T 22. 1% , K A5 BUAK S Y
WAENR A A 32 28 A0 45 9 15 1 (PA) I I & 5 i
(PE) WENRIEALEE(PL) K W AR 6 (PC) , A A
KREh A PEPL K PC AR X5 2 0 35 AR T i

KM, PA BFAXT 5 i 2 R Tl 3.2 £, X
A RE A P AR AR SR FAD A L B, PA 1E
4 PE \PCP1 DL K TG 4 B A o 1a] 44 75 e s 2
PE PI.PC ¥ 7K AL #ENE, PA IR K fLBENG, PA &
TR SRR G S A AR < JE K AL B g
PA BEUER R , 15 BN SRR AN -5 5% B8 1R I 2 25 4
KRGS €8, T B Wz B 500 B FH 1, 2k 98 43 B B 25 366 A
U8 DR XE FE | SRR AR 1 ) s 4t v A 7 A

x5 RAABRERAKREHNBEEEERAK
ZH IR AT R %o
JERE M/ — ~ — q . -
B/ (me/e) pr— BEISLZ. B BRI o
FRARG 10.617 £0.027° 52.50 £1.65" 24.13 £0.25" 9.85 +0.65" 13.53 £0.75"
AR E 8.692 £0.009" 16.19 0. 02" 38.67 £0.85" 14.52 £0.04° 30.63 +0. 83"
2.4.2 HEMHANMETEILEG) SEBRBY A O1. 1% , 11 A B R 5k A P 2 A o

HIZ% 6 nI L, KM AETH EE L o - B -
y =8 —ETE 4 MRS, oy - 6 - EHH
(& R, ARl y - 6 - A F B A IS

Ay

88.6% , I HARBEAKEMH v - .6 - EFEHIE
Y F AR T AR BN . AR BRI R
B BGRB8, 2% o

R6 ARBAEMAKREHTEEHERRSE mg/kg
JER a-EHmH B-LEMH vy -L£FH - EHm BAEm
RIAKE 130.56 +1.08" 12.80 +0. 05" 861.05 +3.17" 249.56 +1.27" 1253.96 £5.47"
p%: N2 108.40 +0.38" 13.28 +£0.39" 922.34 £4.57" 322.35+£1.91° 1 366.37 +7.26"
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2.4.3 EEHM L ERE(LET) IR T FE B R Gh H2  45 o
xR7T KBRBRERBKEMPEHE 2.5.2 SFC
ARREE mg/100 g 2 Ry R B K S ) SFC pHZE
i b o (L T N R4 S 10
JE*+ m(ﬂﬂiﬂﬂﬁ’? J‘EE@'? ,8 G'Eﬂ@? /u»iEE@? _iij;ium ;
i 5 8r —== KRBT
jéim 52.48 +0.39" 45.58 +0.09"160.06 +1.62°258.11 +2. 11" sk i
- 3
s 70.42 £0.96" 60.62 +1.60*165.72 +3.06296.76 +5. 62°

PR 7 AT, R v S T T R S L
A B — A3 B MR, b B - S WS i e,
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