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Quality changes of imported soybeans during storage
ZHENG Youtao, ZENG Jianhao, SUN Yuping, CHEN Wei,

YANG Ya, QIU Changlu, FU Wenzhi
(COFCO (Dongguan) Grain and Oil Industry Co., Ltd., Dongguan 523145, Guangdong, China)
Abstract; Aiming to provide reference for the safe storage and production practice of imported soybeans,
a targeted experimental plan simulating the environmental conditions of soybeans during static storage in
silos was developed to study their quality changes at different storage temperatures by combining the
quality characteristics of American soybeans and Brazilian soybeans at the port. The results showed that
in accelerated simulated storage test, Brazilian soybeans with moisture content of 13. 00% , crude fat
acidity of 1.24 mgKOH/g, and percent of heat — damaged kernel of 0.27% were found to have a shelf
life of only about 105 d at 36 °C, and at 40 °C, the shelf life was shortened to about 90 d. Brazilian
soybeans with moisture content of 13.78% , crude fat acidity of 2.31 mgKOH/g, and percent of heat —
damaged kernel of 2. 86% were suitable for storage for no more than 30 d at both 36 C and 40 °C. The
American soybeans with moisture content of 10.85% , crude fat acidity of 0. 80 mgKOH/g, and percent
of heat — damaged kernel of 0.27% had a crude fat acidity of 2.25 mgKOH/g after being stored for 77 d
in an accelerated simulated experiment at 40 °C , and even at 45 °C , the crude fat acidity was only 3. 05
mgKOH/g, which still met the suitable storage requirements for high oil soybeans. In conclusion,
American soybeans exhibit significantly better high — temperature resistance than Brazilian soybeans, both

in actual storage and under high — temperature conditions during accelerated simulated storage tests. Oil
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Table 1 Quality indicators of imported soybeans arrivals

RLEE 5T o . o HLIEITR(E .
& Vi 4 B A7 3%/ G M IR A e 2R 2 RN 32
TR O LGN (s At T R 2 A
£ 12 33.87 ~34.83 9.93 ~13.06 0.25~1.00 0.68 ~1.05 0.89~1.49 88.28 ~97.00

(34.36) (11.37) (0.49) (0.89) (1.17) (91.59)
g 30 34.06 ~34.76 11.55~13.85 0.29 ~8.51 0.69 ~10.12 1.50 ~3.63 74.71 ~92.45

(34.43) (12.97) (2.58) (3.90) (2.53) (88.74)

A 5 R R 2
Note: Values in brackets are average values
o1 2% 1 0] A B9 36 K T oK ¥ (E N
11.37% , H AR R 4B R 0. 49% 5 PG R K 4
KN 12.97% , PR GTRFIME R 2. 58% , ELPE K
SRR T REE KN, i T8 R B2 atE ik
OIFRUERRAE ( <12.0% ) S5 [E K 58 Bk R 1y
fHR 91.59% , B P4 K G 58 B b R 351 88. 74%
BV R F BRI T EE KT, KM E
PSR K o A8 K 0 P A S MOIR 25 il L4
TERE PERRAR . B3 T 9 K GOMLAR 197 R (L ( KOH)
BIMH N 2.53 mg/g, K EHLIE N BR{E (KOH) ¥y
H2A 1.17 mg/g, TEfGAFE MR T, KRG 2t
Pt SEGHRHEE BT, K5 R R B K B AT
IE R BAR A TR O B 2%, i A T AR A oK
fife SRy T A0 A 9 0 BB, I S SORLAR 107 R

B SRSy ea B B R B R PN Y iy NS |
WS — MRy 25 ~30°C, A Wi B2 AT i3k 32°C
6 B K 5B Us I BE 43 S BRI O, — & &t IR
sk, — M S ~10°C, Z2Eikizhm, — &kl
20 ~25C  AJ LA ), B PG K o 2] o ik B 3 o 5 T
FEIKG . K Py FA: 5T A] 0 W, B P4 K & 4H
B ERKEAR T
2.2 &R X g AKIE SR
2.2.1 K4

K53 I8 5 W K A i Joa S A A SRR Y L
PERZE S KA R S4B, e —
FREE L REmn R S se b2 A . 38 2 i qul
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Table 2 Changes in moisture of Brazilian soybeans in accelerated simulated storage tests

L WIhEI AN [EE AT JE S R 7K 53/ P A%
BRI/ % 0 1 2 3 4 5 6 7 8 9

<1 13.00 12.86 12.76 12.74 12.72 12.67 12.63 12.51 12.31 12.22 6.00

1~3 13.78 13.55 13.44 13.35 13.29 13.24 13.18 13.06 12.93 12.89 6.46

36 3-~5 13.29 13.19 13.10 13.02 13.01 12.92 12.81 12.78 12.63 12.55 5.57

>5 13.15 13.10 13.01 12.98 12.88 12.71 12.61 12.53 12.50 12.45 5.32

<1 13.00 12.84 12.76 12.74 12.62 12.44 12.30 12.26 12.03 11.91 8.38

40 1~3 13.78 13.51 13.47 13.36 13.32 13.24 13.11 13.04 12.90 12.81 7.04

3-~5 13.29 13.18 13.01 12.97 12.90 12.87 12.83 12.77 12.53 12.41 6.62

>5 13.15 13.06 12.95 12.88 12.73 12.45 12.40 12.41 12.31 12.23 7.00

A = (BIUGK > - 817 9 D JAMIG K I3 /W8 7K 73 % 100%

Note: A = (initial moisture — moisture after 9 cycles of storage) /initial moisture x 100%

FI2 2 AL, A7 5393 2 36 C 140 °C
i AT R AL R < 1% 1% ~3% 3% ~
5% > 5% {19 B P K 5K 7310 2% % 53 51 6. 00%
6.46% 5.57% .5.32% 1 8.38% \7.04% .6.62%

7.00% o AL Y, fEPIRIREE S , B HA Bt kLA
IINT 3% XL K 345 AR I v TR0 iy AR A A
RRF 3% s A, AT REE PO AR = 1K
SRR R GAESS A R P A2 S RN 22
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Table 3 Changes in percent of heat — damaged kernel of Brazilian soybeans in accelerated simulated storage tests

JBE/C ?ﬂllfq‘???& AN it £ JE S ) BB (4 %o A/
BHRLHR % 0 1 2 3 4 5 6 7 8 9  HIK
<1 0.27 0.49 1.06 1.08 .11 1.83 2.13 2.51 3.47 4.52  4.251
36 1~3 2.86  4.56 6.55 6.66 9.51 12.12 15.74 17.39 20.37 24.97 22.111
3~5 4.86 5.82 9.19 10.95 11.15 19.32 24.32 30.06 31.75 32.68 27.821
>5 7.25 10.15 12.77 14.27 17.14 19.08 29.15 37.45 41.85 47.60 40.357
<1 0.27 0.56 1.56 1.77 2.43 4.84  5.96 7.85 8.02 8.12 7.8517
40 1-~3 2.86  4.69 8.51 9.02 10.58 17.42 24.25 29.42 32.87 36.97 34.1117
3-~5 4.86 5.55 10.25 11.16 12.65 19.78 27.95 38.45 41.78 44.86 40.001
>5 7.25 10.56 13.42 14.56 17.75 19.85 34.18 47.28 53.78 60.12 52.87 1
TE A = A7 9 RIS B ORLR - B0 IR I Ok
Note:A = percent of heat — damaged kernel after 9 cycles of storage — initial percent of heat — damaged kernel
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Pk FEIG R R . BRI, iR A = K A T B
KGR IR 25 CHE, i f7—
Bt i) , KR 23 2 4, 3% i & A s A
KR I R B, EECR AT, B 5 %77 15 1
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O R 5 v S W M oA A R A, R (R A R, KU
FE R R RS e M 22, T BORE H i T XU 35 2%

R 08— B OARRHAEZ o 38k, U sz R
DA JORE AR 77 ) R SRR ot SO ) A 2 | R
WA SR AL R 1 RV e B 3 A DAL
XA, e i Ty 2 Rt 2 e 1R
FHE A, U B PR R
2.2.3  HURWIRRIE

pNCRi e Kl RapEiiv e NN (|
2R AR ORI SR PR UL, 3 BSCAEL R I R B0 o
RGN TR A 5 R BLAE A b O S o, P9 T
] A S ] A [ S A O R 25 AL AR
I GB/T 31785—2015 CR B A7 iy o 1 2 ML)
Hh s R R - HLIE W R (EL(KOH) <3.5 mg/g,
HIRE N HAT K5 MR W R (H (KOH) <5 mg/g, H
SE MR EANEAT KRG MG (KOH) >5 mg/g,
HIE NEEAEAAKREG . 24 A IEBAAE A5
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Table 4 Changes in crude fat acidity of Brazilian soybeans in accelerated simulated storage tests

S /C %ﬂiiﬁm AN [FA7 A B IR B iR {1 (KOH) / (mg/g) A(KOH)/

ARLR/ % 0 1 2 3 4 5 6 7 8 9 (mg/g)

<l 1.2 2.23 232 241 266 2.8 3.09 3.36 3.67 3.8  2.641

2 1~3 2.31  2.93 3.70 3.94 4.28 4.43 4.6l 518 5.53 5.91 3.60 1
3~5 2.97 3.44 3.67 4.14 438 4.56 4.75 4.85 5.07 5.48  2.511

>5 3.14 4.09 4.15 4.55 4.80 4.92 532 551 6.10 6.35 3.211

<l 1.24  2.31 2.46 2.87 2,97 3.05 3.37 3.99 4.48 5.27  4.031

40 1~3 2.31  3.23  3.92  4.15 4.42 471 4.85 5.27 6.23 6.94  4.631
3~5 2.97  3.62 3.87 4.34 453 473 5.02 560 5.8 595 2.981

>5 3.14  4.14 4.52  4.76 4.93 5.14 5.42 5.63 6.65 7.12  3.981

TE A =117 9 S UG TR — B0 4a MG 7 R

Note:A = crude fat acidity after 9 cycles of storage — initial crude fat acidity



76 CHINA OILS AND FATS

2025 Vol. 50 No. 1

H1 3% 4 n] A, AT I T A S 4 AL BE PR T
PR AR W RIS N o il fe it 1 Wi AL
AL, R EOHUEPRLIR 07 R (B iy , LB ™ o
9 EL PG RS, 75 A B 7K 73350 08 A A7 v 3k 14 (I ) 4
FTR S RELBR R S g , 8 28 R M R R

TENHE AU A A7 150, i A7 I 5 D 36 “C Ik,
VIR P TR R A I 1% 1 P8 R GAE A 7 DA
W1, BIfiEAF 105 d A, HORLAS G R {EL(KOH ) y 3. 36
mg/g, # T GB/T 31785—2015 ML & A HLAF i 1l K
FRRE 3.5 mg/g, NI B AR B ; 1K) 4
P kLA 1 1% B B0 RS, BEWD IR P 1L
IR, HAFIS R AR A At A IR Dy 40 T, A
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GB 27162018 £ ity 4 42 [E 5L b v A1) L
R AR JEGH IR (E (KOH) A 4 mg/g. 1% 4
A AR 36 °C I, W) I PR 5 R AN
i 1% R E PR G877 9 A JEMT, BIf# A7 135 d, 3
MBS (E (KOH) g 3. 88 mg/g, 2T [H 5K 18 fi %

bR IR PR (L5 90 B A5 5 19% 1 B2 7
KA 45 d A, FORLIS R ( KOH) S AR Jy
PRHBUGRA Ty 3% LU EY KT, H 3. 94 me/g,
5B AR K A | ~3 A Y
FORUIG R (2L 2 Bt T 22 4 SO HE R
U RIS 40 C I AT B S0 R 2
L, .5 8 £ 22 4 15 b 4 B
(LR AEIRAE 36 C I 4k

5 b PR AR R R TE 1% ~ 5%
i B A 30 d, O T S B (L BA AL,
TR A HE
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B RV A K e B 1 it
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Table 5 Changes in protein soluble ratio of Brazilian soybeans in accelerated simulated storage tests

HIHR A

A A AL ST B A i LU R/ %

YH RE /9
L Bki%/% 0 1 2 3 5 6 7 8 g AHEIR
<1 81.9 78.6 73.1 72.2 70.3 68.1 65.7 56.6 58.0 57.8 -24.1
%6 1-3 78.8  72.0  64.0 62.4 58.4 55.4 46.0 42.2  41.0 40.0 -38.8
3~5 63.9 63.2 55.7 49.4 44.8 443 387 32.5 3.8 30.7 -33.2
>5 62.5 60.0 44.4 42.6 40.4 32.9 27.7 24.9 22.4 20.1 —42.4
<l 81.9 77.3 71.6  68.5 62.3 57.6 52.7 47.1 46.3 453 -36.6
2 1-~3 78.8  70.6 56.5 50.7 47.1 36.7 36.2 353 33.9 30.7 -48.1
3~5 63.9 61.5 55.2 41.9 39.8 37.3 33.8 30.4 28.3 27.1 -36.8
>5 62.5 58.2 42.0 40.0 38.3 27.8 229 19.4 17.3 14.6 -47.9

A = A7 9 ARG 3R B B0 LR — WA 3R 1 B i LR

Note : A = protein soluble ratio after 9 cycles of storage — initial protein soluble ratio

HIZ% S A UL, Bk 4k AR DR R A3 N, K B
T 7 L 3 R I, 5 0 A 2 I B g 4 SR —
o PR, B A TN AL 2R K S
P, R NEAR RS, HEE AU RE SR ARV E T B 2
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) FH R ) S S P A P R A PR GE DA IO K T
FT73% o NI, 9 T PR4F R SRR B AR AL 1

JUT- AR, Bl 2245 i Mg | ok a2 1) kiR
JESEM T T ZSHON, Bas 2N IRk FAE R 55
FHE B B AR OO, DU RAT R B 4 RO R
ORELA, INTTTA R Tl A o 2 DR, A
T8 G AR BIFIAR RS 9 K 38 A & 1R IRIARL
2.3 EERZ BB ARIE LR

2.3.1 FABRLR
2 6y IE AL A 7 5% [ K B 5
LA

12 6 Al A1 7E 40 CC 145 “C M # A7 3 453
(4 56 B R A Ok R B L8 BT, P R kAR
WL 225 s NS 4 FARIT IR , R S A kLA S B
WS RS RO LA IR 45 °C R K A0
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Table 6 Changes in percent of heat — damaged kernel of American soybeans in accelerated simulated storage tests

A Rt A7 SRS PR R 5/ %%

RE/C

0 1 2 3 4 5 6 7 8 9 10 11
40 0.27 0.27 0.29 0.32 0.38 0.43 0.46 0.54 0.62 0.63 0.85 0.92
45 0.27 0.29 0.32 0.35 0.48 0.52 0.54 0.69 0.74 0.89 1.15 1.32

2.3.2 Ry HNGIWIRRIE B H BRI i LR
T A A A R i P O R K
o MUIRIWTRREL 2 A R LR AL
x7 mMERMEFRIEIEPEEXREHNMEEL
Table 7 Changes in quality of American soybeans during

accelerated simulated storage tests

B . TR
ek B mﬁ’ioc
KA % 10. 85 10. 46 10. 18
KIS I (i
(KOH)/(mg/g) 0.80 2.25 3.05
EATRB LR % 84.5 75.5 68.0

H12& 7 WA, 7 40 .45 °C i A L% 77 3 50 1o
R A7 77 d )5 56 E KGR K 4 CRLIE T BR(E L 2
FI A 7 EL R 35t B BH AR E . 7E 40 C i A7 77 d
136 = K GAR AR TR B ( KOH) (2 1 i il L 232 03
SR 2.25 mg/g.75. 5% , B 1V Al LU R AW IR (A
BT 9.0 FH 45, 4 GB/T 31785—2015 #i4E,
FIE P K BAE K MAE 40 °C R 91 4R #4458
kiR Hy 0. 27% W EL VY K5, EfEAE 75 d Jg, oM
W ER(E (KOH) 2y 3. 05 mg/g, 25 [ BT i HL 3
57.6% , 85 [ T LU R W IR (RS 24. 3 T 43 5
(W3 ~3K5), BR, FERIMMARE T, ER
G A AT T AR PR B T
3 & it

(1) PR 0. 27% /K43 13.00% HLAR R
{EL(KOH)1.24 mg/g MIELVE K G, 78 36 °C N AV E AT
AR 105 d £ 45 4 40 CF I ELAF B4R 460 90 d /2
o PIRGIRLR 2. 86% K43 13. 78% ALK Wi B (E
(KOH)2.31 mg/g (L PG K5, £ 36 C F1 40°C R 1
HAT WA #ad 30 do i sg bR R0 A9 B K F
P 3 R0 2R 2. 58% , #L )i i R (6 ( KOH ) ¥ {6 Oy
2.53 mg/ g H I, TaieJe IR 45 T34 S S PR %
J&, ELPG R S B 4 AR e, AN EA IS R

(2) /K43 10.85% g iR {E (KOH)O0. 80 mg/g.
PRI 0. 27 % )26 F Rk 7, 1 40 C R 677

77 d Jg , HALRR IR (A (KOH) t A 2. 25 mg/g, 1]
(SRl PNGANER R S RIS S NITE N K
D3 HE S 858

(3) KTt i 5 5 K 5 U o % U AT
5 i ORI A2 Bk A il K B B Y LR R R
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