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Study on processing technology of red adzuki bean paste and flow

distribution of nutritional and functional components
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Abstract: Based on water absorption and bean paste rate (dry mat-
ter) , the soaking and cooking process of red adzuki bean were opti-
mized. Then, the dynamic changes of main nutritional and functional
components during the process were tracked. The results showed
that the water absorption of red adzuki bean was the highest
(94.6741.29) % under the soaking temperature of 45 °C and soaking
time of 12 h. The bean paste rate was the highest (65.6940.68) % to
be cooked at 110 C for 40 min with a solid-to-solvent ratio (soaked
red adzuki bean:water) of 1 : 2 (g/mL). The nutritional and func-
tional components of red adzuki bean decreased significantly during
the process of sand making (P<C0.05). The loss rates of main func-
tional components such as flavonoids, polyphenols and tannin were
significantly higher than protein, fat and ash (P <C 0. 05). In

particular, the loss rate of flavonoids in soaking, cooking and sand

EeWB SN EE AR AME T H (RS B K[2017]106
Sk H &k L2017 1 995)

LA P e O W N E 4 4 e W e

BEEE ZHALEAQ65—), B Bt K. it
E-mail: likangqin@126.com

s A #:2017-10-07

washing process was relatively high (39.62%, 48.42%, 13.08%).
The content of protein in the finished red adzuki bean paste was
21.48% (dry matter), while the polyphenol and tannin were
enriched in the bean dregs with the contents (dry matter) of
162.30 mg/100 g and 14.26 mg/100 g respectively, which is poten-
tial for value-added utilization.

Keywords: red adzuki bean; bean paste; water absorption; bean paste

rate; functional components
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B AR R Lb 231 HE 760 nm A DA BT R A A v 5 AR o
M2 BT E i, DB TR i A B AR (X, mg/mL),
WOGEE A YA bR (YD il br it 2k, HEIH F B R Y=
34.924X —0.000 9(R*=0.998),
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Figure 1  Effect of soaking temperature and time on

water absorption
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Figure 2 Effect of cooking time on red adzuki

bean paste rate

2.2.2 ZEBWEX LW FEMFE b & 3 A, M EERR
FE<C105 °C B, Iy RE W FoE R AW 105 CHf v %
%5 60.91%,105 ClEa TV, #EIEE 100 C5 105 C
o 25 5 B3 (P<<0.05),105 CIEMIL W R EZR AR F (P>
0.05) . X & H T bl 7% &I BE 09 w8, 8 M 0K X K 43 1Y
W T S 52 7K S 3R R RS X A K B R L TE R TR S TR
i B o T B AR BE T 105 CCHETEM ML e 4. B
LN ERE R 105 C,

2.2.3 BB O VP 52 m R IE 4 W] AT B ) B
WY RB W BT SRR 10 2.0 (g/mL) B P 85K 5|
56.96% . Z 5T EE, B 1: 1.5 (g/ml) 5 1: 2.0
(g/mL) W25 5 5§ 3 (P<C0.05),1 © 2.0 (g/mL)J5 1y H 7 &
ZHRABFEP>0.05) X2 TLA/PEEZEELSE T B

62

RIEIES
Bean paste rate/%

W n N

S xS

wn
IS

52 L L L |
100 105 110 115 120
Cooking temperature/°C
AR BE R 228 5 .35 (P<C0.05)
B3 AREBESHYEAYH
Figure 3 Effect of cooking temperature on red

adzuki bean paste rate
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Figure 4 Effect of material liquid ratio on red

adzuki bean paste rate

FRU 3t /NS, WA PR S T b O JC 12 78 43 MR K 5 K U o A A R
AV 5 I 2 A R0 1 48 T o P S ) BORE FE 0 TR K T K
WA e 4. NI 20N G R 10 2.0 (g/mL),
2.2.4  IEXHAEEER  FREZIRAB SR LR ER R
P 2K 0L 3% 1, DL v 364 R PO 45 A 1) I 52 38 38 B 1ok
WA/NGYHRAERE T LS5 G004 R L% 2,
ME2AANAPEERZIRPTHRETZSHN
AsBy Gy IE3TIR B0 7 2243 WP 46 IR (38 3) Bn & IE A AL Y
P<C0.05, LU IE IR0 Jy 22 A T AR B R d R . R A IR B
FEF WAL R L 3 AN ZE Y P<0.05, X AL /NT H b v
P52 e 1 3k 3] 8 35 KR, BLZR ARSI P<<0.01. ¥ a /Mg =
WP R R R B T R KT, AR 2.3 45,3
XL /NG U WU 35w Wy Sk 2K E R E > 2 A
>R I R R R E T LSO AR L0 C,
ZEE WA 40 min, BHE L 10 2.0 (g/mL),
23 FBEFEMRERSRESH
2.3.1 Z/phGREHL PR A WAL RN TS,
FEE FH IR B FH AR (P<<0.05) JH i, ZH Lk

x1 BE&RKFRITR

Table 1 Factors and levels of orthogonal test design

KFE AZEZWEZ/C B ZEAME/min - CBHE L (g/mL)

1 100 20 1:1.5
2 105 30 1:2.0
3 110 40 1125

R2 EXREERSHH

Table 2 Orthogonal test result and analysis
N R A B C b/ %
1 1 1 1 23.22
2 1 2 2 40.75
3 1 3 3 43.03
4 2 1 2 48.09
5 2 2 3 57.60
6 2 3 1 51.22
7 3 1 3 53.46
8 3 2 1 50.19
9 3 3 2 65.69
""" K., 3567 4159 4154
K, 52.30 49.51 51.51
K, 56.45  53.31  51.36

W2 R 20.78 11.72 9.82

R3 EXRBAELSWER

Table 3 Orthogonal test analysis of variance

RUR TUEEISRL E o i) F fi PfH

RIEAER 1136.198 6 189.366 75.443  0.013
MEE 20 856.174 1 20 856.174 8 309.085  0.000
725.754 2 362.877  144.570  0.007
214.656 2 107.328 42.759  0.023
195.788 2 97.894 39.001  0.025
""" w2z s020 2 25100
it 21 997,392 9
BIEME 1 141.218 8

I K (12.8 mg/100 @), HIR TR 5.57% , K2R
TAS TRV o B[] Xof 2 2R W R v 22 W A S L 45 SRR W
BHEEE 12 h 5. G REWREZ 5 & &M 13.11 mg/100 g,
Xu Z Y gb 4T TH RIS, R R S B 5 R IRE S
Kb Zm g, AR 22U ~12% ., HEB KRR LK. N
39.62% , 5 Siah 4577 AY B 57 45 SR AR — 50 HK Ol B I
KB N 26.85%; K H R B K FE A, N 1.20%. Okudu
28 0T F o 2 SR [R) B U S5 90 5 R A 6K BIE B L R K 2 i
FhEARSE. BB RNOIN X2 TL/NTLERL

F4 ANEDPMIPEEASEEERSYERSTE(UFET)

Table 4 Contents of main nutritional and functional components in red adzuki bean

paste and various by-products (dry matter)

Py AR/ % 55/ % Koy %

oKL EY/ %

i/ Z MW/ Ll

(10 ?mg-+g b (10 2mg+g b (10 ?2mg-g ")

BB S 23.344:0.07° 0.574£0.02> 3.4240.01° 72.67+0.08¢ 17.82+0.04% 229.90+0.31% 20.9740.02°
BT 23.06+0.00"  0.47+0.01¢ 3.24+0.01¢ 73.23+0.001¢ 10.7640.06° 217.10+0.29" 15.3440.02°
g 19.2840.004 0.43+0.01¢ 2.90+0.03¢ 77.39+0.03" 5.55+0.04¢ 130.2640.124 8.56+0.02¢
2 21.48+0.09¢ 0.30+0.00°¢ 2.50+0.02¢ 75.72+0.09¢ 5.31+0.02¢ 107.9040.05¢ 4.43+0.01¢
ISR 14.6240.09¢ 0.60+0.00* 3.5040.00° 81.28+0.07" 3.8840.02¢ 162.3040.37¢ 14.26+0.01°¢

T n =3 [E 5 5B A 6] Fm 22 57 W 3% (P<C0.05)
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Table 5 Loss rate of main nutritional and functional compo-

nents in red adzuki bean during processing of soa-

king, cooking and sand washing %
ML wEAmk R K4 7 T % 1 LS

b=2(0] 1.20>  17.54*  5.26> 39.62> 5,57  26.85"
K 16.39° 8.51% 10.49*  48.42* 40.00*  44.20°

HuEry  0.69¢ 6.51¢  2.07¢

T TS T REAS ) R 22 5 3 (P<<0.05) .

13.08¢ 2.97¢ 9.20°¢

T AR WK oy A RS K L K s 3N, 5 b A K TR s AT
VPR LTV S BUE SR RE LA AR
2.3.2 A/NGZEEMA HETASAMEZM LSRR S,
FEE R G5B R 4 B F FEAR(P<T0.05), H K 2 B i
Ko Hor, BEd 20 BT e R W S T8 R R
JRAY (P<C0.05), H 81 2k % 4 5 K 48.42%,40.00% ,
44.20% . Mamiro %1 HIF 5T & P75 & 0 AR L B AR IH R
W X G R BT AL B R RN 5170, EEA LA D
O W T BRI R T K A I B T ) Ab
BaEm RN R R R, RN 16.39%, 5
Khalil 5 BT it i A — 8, X B TAEZEZ TR
R EE TR B 100 CC B, ) R A R D T R A
B, AR R A AR R RN NS B R R AR, N
8.51%.
2.3.3  LL/NTEHIVP RIS Bk 4.5 AT BT N L
o, R EE SRS DR A B K (P<T0.05) . LB IR B
/DN TR ITIT X & W il v vk v 72 b o 2 31 R 3 43
CIRCR D W= &= B i 12017 0 A R EN N[5 B0 N e = R
JPLEFRWM RS, BORFBREPAGELD P EER
21.48% . MBEHER S ZHMA T FERE T IE D T8
4391 162.30,14.26 mg/100 g, ] E 2y 22 By FB T° 382 A Ji
BE BRI A R T 5.
3 &k

DL/ Rk L e B M & E it L2348
R HLIRIE 45 °C RIEHE 12 h Bk 10 2.0 (g/mL) .
HEWEE 110 CZZZ ] 40 min, £/ Z 90 Lok #
TRV Y TP R AN B R R B
A (P<C0.05) , B il 22 M\ B0 77 %5 32 22 D) e A 40 1 431 2k %
B3 T8 A IR DR K 43 (P<C0.05), 2 1 T IR T K
G BRAKAL B Y BT L 22 W BT AE B LU P i AR B R AN
Ay 360, 74% ., 34. T4%, 48. 25% ., 68. 7%, 19. 67%,
30.98%0,13.94 % , Ju H B R A6 R R LD VR U TR B4R
Je BATH (4> H Ny 39.62%.48.42%,13.08%) , (H i i & 1
WL B T A ik 21.48 %0 (36D L 17 2 v D & 46 22 T B
T A e (T 43 5 162.30,14.26 mg/100 g, I, &2 1
W B K Eilk P S A REZ N EFDRE RS, B
A @ EA AW I, 5 Hh, Tk — B R 5 iR i ok
BCRAGHHD Y S EE IR EE . R ERS T

W EWIMLE L2,

5% Uk
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