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Effects of superfine adzuki bean flour on physicochemical properties of

flour and development of fresh and wet noodles
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Abstract: Objective: To study the effect of superfine adzuki bean
flouron the physicochemical properties of flour and quality of
fresh and wet noodles, and explore the appropriate amount of su-
perfine adzuki bean flour added in fresh wet noodles. Methods:
The farinograph, extensograph, wet gluten meter, falling
number meter and flour whiteness meter were used to determine
the influence of superfine adzuki bean flour on the physical and
chemical indexes of flour, and the texture analyzer was used to
determine the texture parameters of fresh wet noodles. Sensory
method was used to evaluate the effects of superfine adzuki bean

flour and coarse adzuki bean flour on sensory quality indexes of
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fresh wet noodles, and physical and chemical analysis methods
were used to determine the cooking quality and nutritional com-
ponents of noodles. Results: From the comprehensive
consideration of the effects of ultrafine adzuki bean powder on the
physical and chemical indexes of {lour, texture, sensory quality
and nutritional value of fresh wet noodles, the suitable range of
superfine adzuki bean flour added was 8% ~12%. When the addi-
tion amount of superfine adzuki bean flour was 12% , the protein
content in the noodles increased by 10.1%, and the dietary fiber
content increased by 31. 8%, the quality of noodles added
superfine adzuki bean flour is 13.9% higher than added coarse ad-
zuki bean flour. Conclusion: The superfine adzuki bean flour re-
duces the negative impact on the quality of flour and fresh wet
noodles, increases the added amount of adzuki bean flour, and
improves the nutritional value of wheat flour noodles.
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Table 1 Tasting items and scoring criteria of superfine adzuki bean flour noodles
TiH 17 7iid 455 Wi H T bRt Ty
[LOF SERES S WS 8.5~10.0 NEL W A A SR 21.1~25.0
ERES PRI 5 — i 6.0~8.4 Btk B O TR F 15.1~21.0
R RIK T2 1.0~6.0 AHH EF 10.0~15.0
Fmish g ans i 8.5~10.0 St i 4,4~5.0
FURE R LB , BF B B 6.1~8.4 e W R RN 3.1~4.3
F LB K AR TR ™ 1.0~6.0 o6 T R R 1.0~3.0
J1id 17.1~20.0 EEEAWANGE LS 4.4~5.0
WEE A O A AR 12.1~17.0 2L HEATC e R 3.1~4.3
INTIEP N 1.0~12.0 A Sk 1.0~3.0
A E A 21.1~25.0
ZRes 2 50 1 B AN 15.1~21.0
WEEh 2% FREAN R 1.0~15.0
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Table 2 The effect of superfine adzuki bean flour on flour farinography parameters

W/ Y EAIOKER/ Y AR/ min 7 AR E (] /min T PSS AR B2/ Fu i 596 %
0 62.740.4¢ 4.3£0.2% 6.14+0.3° 6440.4f 80£0.6°
4 62.240.3¢ 4.4+£0.2° 4.840.2% 7640.6¢ 6440.4°
8 62.9+0.4¢ 4.3£0.1% 4.940.3" 6840.5¢ 6940.5"
12 63.940.4¢ 4.3£0.1% 4.2+0.2¢ 8840.7% 5940.3¢
16 64.740.5" 4.3£0.2% 3.84+0.2¢ 8940.8" 6240.4¢
20 65.840.6° 3.940.1¢ 3.3+0.11 106+1.1° 5840.3

t NG F R RN 2 5 B E(P<<0.05),

T 141 55 4k 8 . 2 B Ry TR A S T R UL b S
TR RE A5 A A1 B o J5 0 B e, 5 VE R R ST A 45
Feph. B RS BR AP AR S TR R TR A O SR A, —
PR T 2% T T A ) T T AR E A IRD S 3.5~ 7.0 min™*, A
WY AT /NGB AR R N 20 Yo B THT A AR B IR T R
% 3.3 min, A3 A HIFEE 5.
2.1.2 XTHER ARSI R 3 AL IR I/
OB S T BB e T R, B 2T SR M
A BEEARE T T AT 17 v 7 58 T o e AT ) e L S R A e
B 21705 B TR R i ) 0 T B R A U R i 41
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A, R Ry DA R B A% T R TR B USRI T A AR T
YN I =>4 0 B, HOGS TRT R R J5T R T AT Rz A o LA
AER . KRR SR P E g R, P REas
o of T A R 2 R v R B R o 0 B A AR
FAUS L TR K B B 496, KB BE N AR AR AR
AR B0 TE T4 58 4 Bl Sk S R Ot 2 T AR R R Ak B
A RYTLR T s,

2.1.3 XM I AL A AR & A A T A% T R
S S TR L T A A Bl 2690 ~ 3220, R 1 W]
L, LTI TR AOR BRI B S 8 Y0 B T A T I 7 A B R
IR W TR L0/ T RO W 2 20 96 B VR TE A A
LT 26% , CAE A R K. L0/ BMANERD
JOT L T R L RN R T A, BRSSP BUH

R3 ANEBHBMENERHERENEEARBSEAR M
Table 3 Effects of superfine adzuki bean flour on dough stretching parameter
##E 45 min #HE 90 min
wimi/ %
PLAFRE R /em? FEMEE /mm FiffpH S /EU Fifib hrfpRest/em? MR /mm FIMPRHSI/EU fiffiil
0 3540.3% 12841.3" 160+1.5° 1.240.05° 414042 13041.2° 18441.7" 1.440.06°
4 32+0.3b 13341.3% 156+1.4 1.240.05° 39+0.4° 13041.2° 18841.9° 1.440.06°
8 2940.3¢ 12841.2> 14441.3¢ 1.240.05° 3240.3° 1294+1.1% 15441.4¢ 1.240.05"
12 2440.24 12641.1¢ 130+1.3¢ 1.140.04" 2540.24 125+1.2¢ 134+1.44 1.140.04¢
16 2440.24 128+1.2> 127+1.2¢ 1.040.04¢ 24+0.2¢ 124+1.1« 13241.2¢ 1.140.04¢
20 244+0.24 128+1.1> 127+1.2¢ 1.040.04¢ 24+0.3¢ 124+1.2¢ 13241.3¢ 1.140.04¢
8 135 min
W/ %
PLFRE R /em? FEMHEE /mm $iAfH S /EU fiffikb

0 40+0.5% 122+1.1¢ 207+2.0" 1.740.08*

4 3840.4" 127+1.3> 181+1.9" 1.4+0.06"

8 3240.3¢ 130+£1.2¢ 160+1.7¢ 1.240.04¢

12 2240.3¢ 113+£1.2¢ 13441.4¢ 1.240.04¢

16 2440.34 122+1.3¢ 132+1.3¢ 1.1+0.03¢
20 24+0.29 12041.1¢ 13841.4¢ 1.240.05¢

T /NG PR R R R 22 5 3 (P<<0.05) .
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Figure 1  The effects of superfine adzuki bean flour on

the wet gluten content of flour
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Figure 2 The effects of superfine adzuki bean flour on

the falling number of flour
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Figure 3 Effects of superfine adzuki bean flour on

flour whiteness
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Table 4 Effects of superfine adzuki bean flour on the texture parameters of noodles
Wi/ % W REE /N RBP4/ (N« mm) P/ mm N R JKEFi M /N NEL WGP / M)
0 287.16+5.62¢ 0.114£0.01¢ 0.9740.01f 0.7140.01"  203.88+2.12¢ 197.77+4.18'
4 305.04+6,024 0.124£0.014% 1.4240.02¢  0.7340.02¢  222.684+2.62° 316.206.25¢
8 311.2146.12¢ 0.13+0.01¢ 1.67+0.03¢ 0.7240.01%  224,07£2.02?> 374.20£6.02°
12 326.07+6.31" 0.2040.02% 1.46£0.02° 0.70+0.02¢¢  228.254+2.81* 333.24+6.01°
16 332.6146.68" 0.1740.02" 1.43£0.02>  0.61£0.01¢ 202.894+2.02¢"  290.14+5.684
20 358.33+7.42¢ 0.2240.02¢ 1.3240.02¢ 0.604+0.01¢"  215.00+2.96¢ 283.794+7.17%

T /NG TR R R 28 5 i 3 (P <C0.05)

xRS ANEBHMANENEEEERRNZE
Table 5  Effects of superfine adzuki bean flour on the
cooking quality of noodles %

N W 7K LR EEMK

0 105.4£1.3° 0 6.2+0.1¢

4 103.1+£1.2% 0 6.340.1¢

8 101.241.2b 0 6.7+0.2¢

12 95.7+1.1¢ 0 7.0£0.3%

16 92.2+0.8¢ 0 7.1£0.3%

20 88.140.7f 0 7.840.4%

T FFNG F RN E KR 22 5 B 3 (P<<0.05).,

AR B I 5 T £/ 208 RS VI B 206 B
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R R T AL/ SR OB X P B A A A B —

FurE R, TS B0 4% 09 % RS FOG I TR, &
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T 5 A8 T | 9P 386 0 3 A o B X0 TR 4 o Tl e, T
PER B 38 0P R S AT T R b AR Ak
B THARMETE LN SR RO B 8 Y0 i T U
BETH SHMER NG L —%, MAT®RAEL NG
AB SOk S N Ry 8 U6 IS T i S S R, 2 Télflu,ﬁ
B A LR A JRUIR o 5 I L R im 2 96 o i % 37 8

FRE BATEA/NG BRI Iy 12 1) FF E%T

W 58 B 1 /0N 8 AR S i i <8 0 I, 15 i i i A Y
TSR AEIBE AL I BT W 3 25 5 Y A0 SR Ok U
K 12Y RN RET 7.4% T B B BE/IN 25 5 T 2
Z MLNGBEOR IR N 16 %0 m TR T 12.4%, T %
W BE AR RN By T B F % . SB/T 10137—93( i 4
ANFE R YR B SRORE N 2 B T AR AT 43 =85 43 T K R
R FA AR — 250, I8 RS 9/ 22 0 L SR 4% 19 IR T
SE R85 43 MLUNE BRI > 120 R A .
AR /N OB ROR S BRIy 8% ~12% .,
2.2.4 XU ARECE SRR AR R 4 R VRN AT /N
ARk R R T AR SR R RN, Ml
TR TS I <8 %6 B ThT A% B E A G B R R £0 /0
SRBEOB RN 1208 FRET 7.4% L/ EHUB B
PR AV AR RO AR W R L 40/ O R
TRANE R 12% R T 21.3%, 20/ S8 T iR
2% 13.9% , BRI /NGRy 38 in it 12 Y0 B L 21708 588 S 8
S ML T AR E S R 13.9% ., M/ B &I R gE &
I%,Eﬁ%buﬁkﬁiﬁmLt%ﬂu%%ﬂ@ﬁ%ﬁ%ﬁikﬁ?ﬁﬁﬁ
WA . NI, B USRS ERTNRRY
R ORI — R A T R B R IR AR AR R A/
M TE T A R R N A
2.2.5 XMEAPEAR.EESHESENEN  HES
] B 2T/ TR SR S T 1 34N, R R
JoEa S TR L Bl i e AW NI X5 ) e el - = W
JEEFAET RIS AN G R EAHRS RN RNE
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Table 6 Effects of superfine adzuki bean flour on sensory quality of noodles
W/ % JiRES FWAR iE Ok Pk ik i JeWUS By
0 9.840.3% 9.840.4% 17.940.6> 23,2408 24.8+0.9* 4.940.2° 3.140.1¢ 93.5+2.8*
4 8.1+0.3" 9.240.3*»  18.0£0.6°> 24.3+0.8>  24.240.8% 4.840.2% 3.240.1¢ 91.842.6%"
8 7.240.2¢ 9.0+0.3>  18.240.5* 25.6+0.9° 23.240.8% 4.6+0.2% 3.6+0.1¢ 91.4+2.5%¢
12 6.5+0.2¢ 8.1+0.2¢ 16.4+0.5¢ 25.240.9®  23.140.8« 4.2+0.1¢ 4.0£0.2% 86.6+2.5%
16 6.1£0.1¢ 7.540.2¢ 15.140.4¢ 22.140.6%  22.840.74 4.140.1% 4.240.2> 81.9+2.3d
20 5.540.1f 7.14+0.1f 14.2+0.41 20.2+0.5" 22.640.7¢f 3.14+0.1f 4.97£0.2% 77.6+2.1°
T RFNG TR R R 22 5 35 (P <C0.05)



&M | Vol.38, No.8

=4
wn
1

955" ab abe
85
75

REEE R

Sensory assessment total score

65

—— 21N ROk
= ZL/NGHLRY
45 | | |
0 4 8 12 16 20
[AVANER 27y 13
Additive amount of adzuki bean flour/%

TR IR 2 57 B3 (P<<0.05)

BH4 sl aRBEHnSENImESE S
BB S SRR
Figure 4  Effects of superfine adzuki bean flour and
coarse flour on sensory quality of noodles
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Figure 5 The effects of superfine adzuki bean flour on

the protein and dietary fiber in noodles

B2 B R E A B A H/NERN 3 5. /N EREA
R R R A Rl 2.4 %65 N G TR R R R R A R
H 8.1% ,WHO/FAO Hi i 23R 1 & g & &= 5.5% %,
R S /N 22 B v i 24 R 2 & 3K R 3] WHO/FAO #r ifE %
SR, HR A — B SR 20N AR RO R
I WHO/FAO FRuEZEsR m i 42.3% . 1 LUA RO /N
EWMPBERNAL., BESAEEE ¥ P NEL
KEFRR AR ) B B A7 S A T A
LT 2 S B AR AT DL S R I AT/ TR R e AT 4
B, MLUNE BN AN A 12 % i T 4% R R
RS T 101 % eSS RS T 31.8% . Kk,
SiRuR NG SRy | EARANI R K € RN D = 1 e el =
IS = e R g T T = I (<IN
3 g5

INEL /N T8 B0 b 16 A9 B A 45 R A E I T 4% 1Y R
BB W B SR E SR A B R AL/ TR RO IS B
BN 8% ~12% . ML /NG Ik 12 %0,
SHMEARSEES T 101%, Eaas s EiEs T

BAAANEBHBNEARNELERESEELRROIMN

31800 EL /N S H ORI A% LU ML Ry T AR B PR T
13.9% o &1/ S48 5 8 OB R Ji AR T X T o it JE D i
T TAT 4% 5 JBE ) 50 THT 2 000 38900 /08 T8 B R A 32 0
TN BT A BB SR E . TR A RO T T 4% 2 R )
F AR B H b A e T R L i — 2P AT S AT T
o T 2%, 48 55 1T 2% T 2L /0N TR IROR) T o i 4 R T A% Y
FE (.

5 % 3Lk

(1] Fi&de, Bk, BB, & 20/ G D ek &= 5 I & 91 9% 3L
RO B Tl B, 2011CD: 360-363.

YU Z L, DUAN X, WU X J, et al. Research status of adzuki bean
functional properties and product development[J]. Food Industry
Science and Technology, 2011(1): 360-363.

[2] Bl 2L 3 11 % 0 In 0  09 & JR BUIR B ). hEE S
B, 2012, 18(1): 20-21.

LU H M. The development status and trend of processed cereal
products in my country[J]. China Food and Nutrition, 2012, 18(1):
20-21.

[3] SATO S, MU K Y, YAMATE J, et al. Effect of polyphenol contai-
ning adzuki bean (Vigna angularis) extract on blood pressure ele-
vation and macrophage infiltration in the heart and kidney of spon-
taneously hypertensive rats[J]. Clin Exp Pharmacol Physiol, 2008,
35(1): 43-49.

[4] XI5, WAL, XUk, 5. A/ —HRR A BRI ED
PRSI AL H R BT FE 0], 1 £ 2241, 2007, 7(2): 42-46.

LIU F, FAN Z H, LIU B, et al. Study on in vitro carbohydrate di-
gestion rate of adzuki bean-japonica rice mixed food[J]. Chinese
Journal of Food Science, 2007, 7(2): 42-46.

(5] Ch % e, AL MR . 21 /0N A4 PR 4 D BE om0 0] 4R £ BR 4
52, 2012, 37(3): 36-37.

MA R P, REN S C. Health function and processing and utilization
of adzuki bean[J]. Food Science and Technology and Economy,
2012, 37(3): 36-37.

[6] FEJik i, 2 KUbK, FE RN, 55 . 21/ S SUBEFT B A I A 4 0 ek A= 7
T MW [I]. Wik 53 7R & 5 Tk, 2005, 11(4): 18-20.
LIANG Y H, LI F L, ZHUANG W, et al. Study on the production
process of adzuki bean health beverage fermented by
bifidobacterium[J]. Cold Drinks and Frozen Food Industry, 2005, 11
(4): 18-20.

(7] Bkhr, B4, AR T L 20 /0 W/ 22 5 by %) T A 5 Y
IR [7]. £ Sh R, 2017, 42C11): 182-196.

YAO H, MA ] J. Effects of different proportions of adzuki bean and
wheat composite flour on the quality of dried noodles[J]. Food Sci-
ence and Technology, 2017, 42(11): 182-196.

[8] it ih, A%, WA I AR fROMY B X 21 /N T2 4 b i A v ik 1
IR [J]. A0 SRR, 2016, 24(3): 13-16.

CHENG J J, WANG J, XIAO F G. Effect of ultrafine grinding on

193



194

F % B F DEVELOPMENT &. APPLICATION

the physicochemical properties of adzuki bean whole powder[J].

Cereals, Oils and Food Science and Technology, 2016, 24(3): 13-16.
[9] 77, VRN X TH 2% F% B B T B2 i F 5% (D). K HE:

KA K2, 2020 21-24.

WANG N. Study on the effect of adding beans on the nutritional

composition and quality of noodles[D]. Tianjin: Tianjin University

of Science and Technology, 2020: 21-24.

[10] 4=, ok EAT. B0 2% GOm0 LA (0], & M RHEL,
2022, 45(11): 161-166.

LI H, ZHANG M L. Research on process optimization of fresh wet
mixed bean noodles[J]. Food Science and Technology, 2022, 45
(11D): 161-166.

[11] BRI /022 Bk B2 i £ 2F 2 1 4% L B84k 1k 50 K% 7 I A9F 5 [D]. %
M- TR Tl K27, 2007: 8-13.

CHEN W. Preparation, physicochemical properties and application
of dietary fiber from wheat bran[D]. Zhengzhou: Henan University
of Technology, 2007: 8-13.

(127 B i 453 J5 1 2 76 T 8 ) 9 1 0], 16 A 3 TR, 2006 (6):
29-31.

YIN L L. Application of farinoid curve in flour mill[J]. Flour
Communications, 2006(6): 29-31.

[13] R, #5e, 2 E R, 4. G/ & 8 I e 1k R

HE I 5 SO SE[0]. MR R SR, 2016, 24(5): 49-53.
WANG Z J, HUANG L, LI A K, et al. Research on the processing
characteristics of mung bean-wheat mixed flour and its noodle
quality[J]. Cereals, Oils and Food Science and Technology, 2016,
24(5): 49-53.

[14] 2R . /I 22 T 43 0l BT B30 IR 55 0 I B R (ML), Bt fb 2 Tk i it
#t, 2008: 186.

LI L. Quality improvement and detection technology of wheat
flour[M]. Beijing: Chemical Industry Press, 2008: 186.

[15] sk M 2%, 7 8, X dee e, S A 5 M9 X 1 Mg T T DA O A R

Je i A 5 o A2 AR B 52w [T]. R B 22, 2020, 41C10):
47-52.
ZHANG Y R, MA N H, LIU T T, et al. Effect of micronized Shi-
itake powder on dough rheological properties and oil content and
distribution of crisp instant noodles[J]. Food Science, 2020, 41
(10): 47-52.

[16] 5050, WA A, IR, BTk X I A it A R v R T 4% B Y
S [J]. 9T Tk R Al CA SRR JRD, 2019, 403): 20-25.
FAN T T, XIE Y L, WANG C. Effects of black soybean flour on
dough rheological properties and noodle quality [J]. Journal of
Henan University of Technology (Natural Science Edition), 2019,
40(3): 20-25.

[17] Eh k. 420 00 Ao T 1] ¢ A8 2 A e T Tl o JB 194 52 0 [, 380
deAgel B2, 2013, 52(2): 405-407.

MA L. Effects of full-fat soybean flour on dough rheological
properties and bread quality[J]. Hubei Agricultural Science, 2013,
52(2): 405-407.

BE 2508 | 2022 F 8 A | RSG5V

(18] P U, BRI, SR B2, 5. 22 Bk % £ £F 4k X 1 AT i 42 2 4
JBE B4 5 06 (9], LRSI 241, 2008, 23(6): 28-32.

TAO Y J, QIAN H F, ZHU K X, et al. Effects of wheat bran
dietary fiber on the rheological properties of dough[J]. Chinese
Journal of Cereals and Oils, 2008, 23(6): 28-32.

[19] TAZRAT K, ZAIDI F, SALVADOR A, et al. Effect of broad bean
(Vicia faba) addition on starch properties and texture of dry and
fresh pasta[J]. Food Chemistry, 2019, 278: 476-481.

[20] 4T A, Bt A, AR5 E, 45, 20 /0N SR B2 €0 3% 4 B R I 43
TR0 &SP, 2021, 37(5): 149-155.

JINL M, SUI S Y, REN M Y, et al. Research on pigment
extraction and membrane separation of adzuki bean seed coat[J].
Food & Machinery, 2021, 37(5): 149-155.

[21] ARAVIND N, SISSONS M, EGAN N, et al. Effect of insoluble di-
etary bibre addition on technological, sensory, and structural prop-
erties of durum wheat spaghetti[J]. Food Chemistry, 2012, 130(2):
299-309.

[R2] WA AE A, B YRR, E 3, 45 1 4 09 BT 15 BRI A B4 AH G
WFFE[I]. £ & S LI, 2011, 27(4): 25-29.

ZHAO Y W, LU Z L, WANG K, et al. Research on the correlation
between the texture and sensory evaluation of noodles[J]. Food &
Machinery, 2011, 27(4): 25-29.

[23] FHZH, 4G 48, Thalle, S5 B TOM) B 2 18 76 10 2% b 9 B I A
FE 1] R W R, 2014, 22(2): 22-25.

TIAN S J, XIE Y F, MAYY, et al. Research on the application of ul-
trafine pulverized bean dregs in noodles [J]. Science and
Technology of Cereals, Oils and Foods, 2014, 22(2): 22-25.

[24] B T4 13 3% 0 8% 0 2ok (M. b et AR TR i A,
2019: 30.

GE K Y. Chinese nutritionist training materials [M]. Beijing:
People’s Health Publishing House, 2019: 30.

[25] PR T, i %, B, 55, B L EA LD EE A BUE R
WAEITA D], T R 2240, 2021, 36(5): 29-34
XU X Y, YANG H J, JIA B, et al. Evaluation of protein nutritional
value of the main planted adzuki bean in Heilongjiang Province[J].

Chinese Journal of Cereals and Oils, 2021, 36(5): 29-34.



