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KA PR w4 AL 35 i 7 BR 1R & b ofE it | Sig-
ma A Al SBE Al EE AR ACE 2R [ 24 4 A
Pl 2EA A BR 28 7 5 £R TR , SR BT FEAEAL T A
Al 5 IE OBt \95% B8, g B R T A= AR Bl B2 8 1y
AR E] = AL S CNW ; =5 LR, KT
b WA 2 R T & ot s SR AR, KRR T
b TA R E] R B o i g,
1.2 UFE5E&E

TRACE™ 1300 < #H {2 3% 1 , Thermo 2\ H ;
UV2300 IT XOGH RS -0] UL Ar 66 BT, g R
LRHAU RS A R A | DL-5-A B0 4L, Figdes
BEALER ] 1L-20B % H R H AL, ) R E
PUMI R 28 A7 FRAFD
1.3 Hi&
1.3.1  FEAh &
1.3.1.1 MR Ah G  2K Je FE I (S-0B) R
B AR EZR CBHZJEE R 1~2 ¢m)20 min, %
MEERET 60 Hif, T-20 COKFRAF
1.3.1.2 TR Ab F e 2R e AE i (M-OB) 4
2 Bk AR I T R Ol 800 W A% 14 R m A 2
min, B H ZE R 5 60 HIif, T-20 CUKAH R~ A7
#=H
1.3.1.3  #RRUH 4b B0 22 K Ky B 5 (HA-OB)
W 88 7 Fk K A AT IR AH 140 °CTF #Akb B8 15
min, B H ZE R 5 60 Hif, T-20 CUKAH R~ A7
#=H,
1.3.1.4 s st & 20 BRI 2 000 g A
[F] 9 4cb 3L 0% FHe A2 K Bz A o, 23 il A 30,40,50 °C
F1 60 Cla ik TE R R 75 46 h A7 0 ok Ak . BB
7 d WO RO B 34 20 COkFE IR A28 1
[F] Fsf 0 5 AR o0 T ) A8 22 ok e AR 0 BEL, B 30 38 1)

2 %% B 16 15 T A I S s 45 1B O e X 565
1.3.2  f5hrE

1.3.2.1  Jg il 41 m 53 Fr
1) UK FREBGE a4 k7 (100~200

mg), AIAZY 100 mg FEPEEEFIR, A JLALHE
AL, A 2 mL 95% 1 IR %A1 A 10 mL #h iR
BT HOm T IFIR A , 78 70~80 C/K A K fif 40
min,

2) BEWiteEC WA 10 mL 95% &
i 30 mL JooK £ ik AR K fft i, $E21 R E 10
min, YO ik 2 4R OB, FE A 3 IR, 1l F e FE 78 2 AR
Wi 21, 5% B R0 M IR i 4R ELY)
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5009.168-2016 (&4 E R &5 T ig
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SR FH W T B — Ak vk HEA T i
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Table 1 Fuzzy sensory evaluation standard
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SPSS 26.0 Hf4 % B da i A7 25 7 B E AT
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Table 2 Effects of pretreatment methods on the fatty acid composition and content of oat bran (g/100 g)

A5 g Ty i OB S-0B M-OB HA-OB

1 M 27 C14:0 0.25 £0.01 0.31+0.01* 0.18 +0.01° 0.20 +0.01°
2 A C16:0 19.26 + 0.35" 21.31 = 0.02° 16.12 + 0.03¢ 16.98 + 0.06¢
3 AEAE B C16:1 0.19 £ 0.01° 0.23 £ 0.03° 0.15 = 0.02" 0.17 +0.01°
4 + -k ke C17:0 0.06 +0.01" 0.11 +0.01° ND 0.06 +0.01"
5 A5 8 C18:0 1.38 £ 0.03" 1.15 £ 0.02 1.37 £ 0.03° 1.39 + 0.02°
6 B C18:1n9¢ 36.60 = 0.06¢ 24.21 +0.07 4431 +0.15 40.87 + 0.15
7 Tk #2 C18:2n6¢ 39.28 +0.13" 46.39 £ 0.11° 35.73 + 0.04¢ 36.93 +0.21°
8 i A5 C20:0 0.22 +0.02" ND 0.13 +0.01° 0.32 +0.01°
9 T kB C18:3n3 0.89 + 0.04 1.69 + 0.04° 0.86 +0.02" 171 £0.11°
10 =+ =k C22:0 0.15 +0.03" 0.24 +0.02 ND 0.08 +0.01"
11 =+ =B =k C22:2n6 ND 2.74 +0.04° ND ND

12 =+ Wtk C24:0 0.31 +0.01° ND 0.21 +0.01" 0.33 +0.01°
13 =+ A4 B C20:5n3 0.34 +0.15° ND ND 0.22 +0.01"
14 KA g W % 21.66 +0.51" 23.13 = 0.08" 18.01 = 0.09¢ 19.36 + 0.13¢
15 R4t e g W B 77.06 +0.61 75.26 = 0.29° 81.05 +0.23° 79.95 + 0.44°
16 R b A B B BR 36.55 + 0.29° 24.44 +0.10° 44.46 £0.17° 41.04 +0.16"
17 % R4 Fm B W BR 40.51 £ 0.32 50.82 = 0.19" 36.59 + 0.06" 38.91 +0.28°
18 R 4l e B W B/ e B B B 3.58 +0.05° 3.26 +0.01° 4.50 +0.01° 4.13+0.01"

TE:ND s Rt i,
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5, N 81.05% , Hk /& HA-OB 0B F1 S-0B, M
LR & = ,S-OB & i, 1A F 46.39%,
HYK N OB .HA-OB 1 M-OB,, V3R b N K075
B Wi R , e 4R 132 s RE 77 , IR S AR 30 10 L i 1
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B R REIF 7 AR Sk, e Bk K v % SI7 il 12 ARSI JRR
1% S5 AN FIE SO AE R DT I . BB 7 AL A i I
YERT, B /N T RO T B 45 3t 0 55 i
BRI FIRR R A % 25 AR I T AR A 3
XiF 3HE 27 K Bz v B TR U IR B R R RSN AR )
2 HR B 0N TR e B A R Tk 3 e
kK R AR R G D R 1 T R, TN AR AN T
Ea T

PCA G837 36 b — 41 nl fg AT Al 5 vk ) 28 i
i 3 15 58 AR ) B R — A R R SR Y
F B3 43 (PCA) A] LR 47 M 43 A 13 F0 g 5 12
FEAS R Ak B AHE 22 Bk i A R AFRE S, PR IAD 1 1]
HLES 1 FE R PCL STk FEIR 5 73.5%, 56 2 T K
7y PC2 Bk Rk #] 17.3% ,PC1 Fl PC2 TRk F =
A H] 90.8% , 5 1 M4 FI 5Tk R ik 73.5%,
S RIMAEWIMER .+ i AR A ERE R
FEAR R 1 BE R A 1 e R AT i Y IR R AT
JEXFER 1 A5 W e KRR AR 1) i, UREHER 1 &2
B4 S FR X 6 R W R 4 B — A 22 B 4 Aw . 2R
2 R F2 B TTERE N 17.3%, R Tk I
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* OB
30 o SOB

PC2(17.3%)

-20

-30 |

0 -18 -I4 0 /Il é 112 IIG 210
PC1(73.5%)
T :OB. o Ab 3 2 K 2 ;S-0B. 1 # 4 # s M-0B. 3k &b
L HA-OB. FARCT- 8 Ak 3L,
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Fig.1 PCA diagram of faity acids of different

pretreated oat bran
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Table 3 Sensory evaluation results
o5 " % M 128 % Hon 5 A% M )3 %
1 & F 7 3 0 5 &% 2 4 4
Ak 8 2 0 Ak 0 7 3
WRT & 9 1 0 WA 1 6 3
2 & iF 5 5 0 6 &% 1 4 5
Aok 6 4 0 Ak 0 2 8
i 7 3 0 WRT & 1 4 5
3 & F 5 4 1 7 &% 1 1 8
Ak 4 6 0 Ak 0 1 9
WA 6 4 0 MBS 1 2 7
4 & F 3 4 3
Aok 3 6 1
WS 6 3 1

DL b B TR) R K240 4 SR A T AL B AT, 45 B AR
WIBCF LGS RN Y, Y R & R A
WIRE RS v 1A B, Y=Rxy, B,

0.7 03 0.0
0.8 0.2 0.0 ]
09 0.1 0.0

Y,=[0.3,0.4,0.3]x

Y,=[0.8,0.2,0.0]
[ B, Al A5 2 e RE S BRI PR 25 R Y, =
[0.6,0.4,0.0];Y, = [0.49,0.48,0.03];Y, = [0.39,

0.45,0.16]; Y5 = [0.09,0.58,0.33]; Y, = [0.06,0.32,
0.62];Y,=[0.06,0.13,0.81].

RIGTEMAEE V=[V,,V,, V3] #H475087,90 55H
PE,70 43R )50 43R 25 Al Yo s A R
AHXT N 9 436, 50 RN 75 BIECE P A e de KSR
J& I N Z5 G PP A5 5 O I 1Y) 788 27 K iz g I iR
N 4 Fron, B HE 22 25 Rz 04 g 0 8 L I A1
4 114.43 mg/100 g( L4 KOH 1),

x4 BEHEBEENE
Table 4 Oat bran sensory score values
Y 1 2 3 4 5 6 7
BE R AL 86.00 82.00 79.20 74.60 65.20 58.80 55.00
BEH 25 4037 # L + i + 4 £
%t iz B B A 89.54 91.06 98.55 104.44 108.98 11038 114.43

23 WAEFXMIERENRERKLIBEN
BRI M

H L 2 ) R B 5 D ) ) S AN ]
i V38 e AN TR Ak B T 5110 3 22 28k Bz 14 i 107 PR (EL Y
I BT LR R I A 1R (L R I ]
Ty P 8 AR A 38 K U B ¢ i ) TR B W] DL
Rk JBE %) 08 22 Bk K it S AR AL R B, PR
R ok 2 0 PR 45 08 A2 Bk B ) i A R L, S —
J7 T, 5 R PR AT T B % 38 A2 kAR L, A ] IR
RRAA P B R X R A 2 Bk Bz 2 4 A i

PR L S 300 F) P , EL 36 PR A T e A Ak B ¢
HE e Bk BN W MR e 3 i/ BV, Ui
T AR Ak P gt A2 Bk R AR R AR ASCR A, i E AR
5P SR K P AT SRR S 1l B 1 Ak PR
— PP AR E A TT i

2.4 T EA T AR B Y B ST RO M 45 R

2.4.1 TR MR A B9 it 5T 95 742 Bl ) 2 AR A A
S —GREh g AR R RE A A SR A YR
R A D 4 AR, R s A S (1)
i Excel AT BARILS AR I 5,
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Fig.2 Effects of pretreatment methods and storage temperature on fatty acid values of oat bran during storage

x5 AEHABAFARTVEEERZHREEHBREBIENEEUN—RHHFRBSE
Table 5 Parameters of the first level kinetic model of fatty acid values of different pretreatment methods

and storage temperature oat brans with storage time

o ez 5 5 /K = )2 5 2 kI RHR? 2R?

OB 303 A=76.666e""" 0.9274 3.8557
313 A=T77.129¢"%6 0.9678
323 A=T7.426e" 0.9789
333 A=T77.026e"" 0.9816

S-0B 303 A=68.019¢""" 0.9318 3.8104
313 A=T3.179¢"¢ 0.9572
323 A=T74.1926"%% 0.9719
333 A=73.559¢"%% 0.9495

M-0B 303 A=85.947¢"% 0.9845 3.9000
313 A=86.792¢""* 0.9517
323 A=86.048e""%" 0.9789
333 A=87.256e""™ 0.9849

HA-OB 303 A=81.882¢"% 0.9887 3.9240
313 A=82.156e"" 0.9819
323 A=81.82"" 0.9847
333 A=82.638e""* 0.9687

M1 5 A1, OR[R Tiah BEAHEAZ BR B IR ISR 242 AEICEUREE T Arrhenius J7 72 9 HE ST
{E I — SRR E R B R IR T 0.90, R IR ] Ink X 1T A&, BEATEAE MR 2047, 15 3136 6,
J01 8] i 107 R AEL A AR AR AT & — G N Bl g 2 A HRPE LA 01 75 R T35 B, M ko & FK B 013 J7
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Table 6 Arrhenius regression equation for fatty acid values of oat bran at different storage temperatures

o =] )2 Iy A2 R? E/KJ-mol™ ko

OB y=—1249.1x+0.9611 0.9157 10.39 2.62

S-0OB ¥=-2690.3x+4.8927 0.9376 22.37 1.33x10?

M-OB ¥=—1399.8x+0.6512 0.9184 11.64 1.92

HA-OB y=—1253.9x+0.4061 0.9295 10.42 1.51
TR e 280 R VBt T 0.90 , 35 I RS 0 2 1 T S (e =i o
LA o fid 9 00 0 A 5 6 5 O PR o I%X%ﬁ
243 A B ICH TR A R o
6, 455K A5 1 A [ T A B A6 52 B B 1, R g 435 SLiyop () =55 (8)
AT (4) F 1550 LS 7166 167 S 5 47 £ 1 3 400 1.51xe
FMALT 45040 F o 2.4.4 TR WAL IE 5 R T R

SL. = InA-InA 5) [Fi) oAb 341 36 A2 6Kk pe i 400 50 00 A% A g 6 0E 25 2R
OB e i 7 RTINS N ) A A R 22 AT
202xe 10% , 36 CBER FLAS BLF ROBTIRE FE, A it
Ly gy ()= At (6) b AR AHe b S 0 ) A T A B
1.33x10 xe " TR AT LA 5 T
R7 FEHEZRIEESTNENLLER
Table 7 Comparison of actual storage period of oat bran with predicted values
# BE/IC FR A /d S 48 /d H 3t iR £ 1%
OB 20 61.20 56 9.28
S-0B 20 198.68 189 5.12
M-OB 20 112.90 105 7.53
HA-OB 20 83.27 92 9.48
et 22 ()= PS¢ 09
3 4Zig BE T A [ T4k B e A Tk K2 g 105 TR AL ) U] A

ARG IR T T A [ 19 4k By X0k 7 22 K iz
i 105 T AL R 5 S (R R W), JR ST T LR D R (.
Sk 25 SEFE B I S0 A A Ak B G Ak
#k F TP 07 R P e Y RE LA/, N S T HE 27 Bk
(N TR o Bt B R R A 31 3 22 % iz
TRLFN B 107 R 5 T R, T AN BRI IR M R )
o TR 43 BT 4k SR e BH R[] 990 A B HE 27 K 1 1Y
FEZF VIR R R N B
FEREER L Re MR 0+ e R L R R A

AR 8 Ff i U5 1
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Establishment of Prediction Model for Storage Period of Pretreated Oat Bran

Bai Xue, Liu Ruirui, Zhang Meili"
(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract Oat bran is easy to rancidity, in order to prolong the storage time of oat bran and ensure its freshness, it is
necessary to pretreat oat bran. In this paper, the effect of different pretreatment methods on the fatty acid composition
and content of oat bran was studied. The storage end point of oat bran was determined by fuzzy comprehensive evalua-
tion. The prediction model of fatty acid value of oat bran with different pretreatment methods was established by first—or-
der kinetic model combined with Arrhenius equation, and the prediction accuracy of the model was verified and evaluat-
ed. The results showed that the content of saturated fatty acids and unsaturated fatty acids in oat bran were 18.01% -
23.13% and 75.26%-81.05%, respectively, before and after pretreatment, and the content of linoleic acid (46.39%) in
oat bran was significantly increased after steaming treatment (P < 0.05). Among the three pretreatment methods, the stor-
age stability of oat bran treated by steaming method was higher. The relative error between the measured value and the
predicted value was less than 10%. The established model can quickly and reliably predict the storage period of oat
bran, which can provide a theoretical basis for controlling storage conditions and extending storage period.

Keywords oat bran; pretreatment; fatty acid; storage period prediction model



