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Optimization on pre-cooked processes for kidney bean
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Abstract: The constant temperature soaking, low pressure cooking
and air drying were used to pre-cook the kidney beans in order to
make the kidney beans get maturity simultaneously when cooked
with rice. The temperature of constant temperature soaking, the
pressure and the time of low pressure cooking was taken as the inde-
pendent variable, and gelatinization degree was taken as the response
value to get the optimal process condition through the experiments.
The results showed that the optimum processing conditions for kid-
ney beans were as followed: soaking temperature 50 °C, cooking
pressure 50 kPa, the time of low pressure cooking 5 min. The gelati-
nization degree of kidney beans is 70. 50%. Under the above-men-
tioned conditions, the kidney beans surface is complete and its mois-
ture content was 7%. The pre-cooked kidney beans can get maturity
when cooked with rice.
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Figure 1 Glucose standard curve
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Table 1 Variables and levels in the PB experimental design
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Table 2 PB design and corresponding results
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Table 5 BB design and corresponding experimental results

RS A B C D E F G WILREE Y/ % K= X, Xz X3 WL Y /%
1 11 —1 1 1 1 —1 35. 58 1 —1 —1 0 29. 04
2 -1 1 1 —1 1 1 1 35. 36 2 1 —1 0 34.00
3 1 —1 11 —1 1 1 27.79 3 —1 1 0 35.19
4 -1 1 —1 1 1 -1 1 25. 32 4 1 1 0 35.13
5 -1 —1 1 —1 1 1 —1 26.55 o —1 0 —1 29.21
6 —1 —1 —1 1 —1 1 1 28. 50 6 ! 0 -1 32.00
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7 1 -1 —1 —1 1 —1 1 19. 46
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Figure 2 Response surface and contour plots for the pair-

wise interactive effect of three variables

5T KR IR S AR R 2 AR B — e
BF 0 Ak B S T R 19 e s B A R VR B S G R 28 AR e (A
B3 WG R R USSR TS R RE R
2.2.3 BRUFSCER 4 Design Expert 8. 0. 6 #FLALA i
FEZE S T B IR 50. 75 C fIRFEZ & AHA] 5. 37 min,
R ZE 7 F7 51. 10 kPa, T4k B 70. 09 % . £ LB
A 3 R v o 7 T A 3 Y B L S RO R O R IR
50 C AR 778 ) 50 kPa fIk 78 Z W ] 5 min, £ 3 K
UOUE 52 55 15 W B AR T ¥ {E D 70, 50%, 5 B (E
(70.09Y0) FAMAE AR IR 2K 0.014% . HFBJEZE G W
KLAMRTE R R T K &R R 70, 5RKE HEE
Jei > AR AT AR R I SRR A K R A P
P B% TF 5 TEA s | 35 B 5 ROK 3k 2 W) B R .
S

AR I 25 B Ak T2k Ak 1 SeE i PB g
i 1 HH S R 25 BRI AR EE Y 3 A i R e R 2L AR R O i
B4 PR 28 SR AT i I TR PR AL U L 15 3 25 BT R AR 2 A

198

MR E 50 CLRTE AR Sy 50 kPa. K [k 28 2 ) [
5 min, BARCT BRI 90 C o LA, TUMI L 25 & B4k B o
70,5006 K E N TY0 . OB AN SE A L AT K I AE L RE S
KRR IIE R 2 ZIAAL T2 25 TR B 4R it
T RS = b O S B R AR T A S
S X0 5 AR R BERE O R WS LR T LT S
IN¥;E P

5% 3 i

[1] Kaur S, Singh N, Sodhi N'S, et al. Diversity in properties of
seed and flour of kidney bean germplasm[]J]. Food Chemistry,
2009, 117(2) . 282-289.

(2] 4V84F, FROL. PEZROIFEIM]. dJbat: spEROL A2 R
th AR, 2005 259-261.

[3] Mundi S, Aluko R E. Physicochemical and functional properties
of kidney bean albumin and globulin protein fractions[J]. Food
Research International, 2012(48): 299-306.

[4] Lakemond C M M, Jongh H H J D, Paques M, et al. Gelation
of soy glycinin; influence of pH and ionic strength on network
structure in relation to protein conformation[ J]. Food Hydrocol-
loids, 2003, 17(2): 365-377.

(5] My /REER — A 3SR A7 A BRA B — Fh B8 25 AR B
HoaEr= gy, dE, 104256218A[P]. 2015-01-07.

(6] i M. —Fh B2 SRR K 22, . 103960566 A[P]. 2014~
08-06.

[7] Thompson S V, Winham D M, Hutchins A M. Bean and rice
meals reduce postprandial glycemic response in adults with type 2
diabetes; a cross-over study[]]. Nutrition Journal, 2012, 11
(7):1-7.

(8] THFRHBEHATHAMRAR. —FxEHA. T ERLEMYH
LEFR 7. FIEL 102511741 P]. 2011-12-20.

(9] EAH. ZEE ORI Ik . ., 1348707[P]. 2002-05-15.

L100 B, X%, TORE. 12 FhAeROKZ8 A RrtEmF e [T ]. BB,
2012, 12(9) . 143-146.

C11] SHAEAC. RAEAE. DNS 785 & 22 20 A W P o U 22 1 BF 5
(J0. 3k Tl RHE, 2008, 29(2): 285-290.

(12] %3, Btk ek, . FJDRB B Z AW R K&
W3R 3E00]. B S P, 2014, 30(4): 201-203.

[13] Yannis L. Loukas. A Plackett-Burman screening design directs
the efficient formulation of multicomponent DRV liposomes[ ] ].
Journal of Pharmaceutical and Biomedical Analysis, 2001, 26
255-263.

C14] B, skout. @) T s LA 5T LR 0% Y14k B 15 (8 1% 55 1k 1 18 £k
0. &a S5HLM, 2014, 30(2) . 29-30.



