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Effects of Soy Dietary Fiber on the Quality Characteristics and Glycemic Index

of Wheat Noodles
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(1. Institute of Agro—food Technology, Jilin Academy of Agricultural Sciences, Changchun 130033; 2. College of
Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

Abstract: To improve the quality of wheat noodles, this study added different proportions (0%, 2%, 4%, 6%, 8%) of
soybean dietary fiber to wheat flour noodles, and measured their stretching properties, cooking properties, and glyce-
mic index (GI). The results showed that the addition of soybean dietary fiber made the tensile properties of noodles
increase first and then decrease. The results of cooking characteristics showed that the water absorption rate, expan-
sion rate and breaking rate increased with the increase of soybean dietary fiber, and the loss decreased first and then
increased, which indicated that proper addition of soybean dietary fiber could optimize the quality characteristics of
noodles. The tensile properties and cooking characteristics indicate that the addition amount is less than 4%. The GI
value of cooked noodles was determined by compound enzyme method in vitro. It was proved that adding soybean di-
etary fiber could inhibit the hydrolysis of starch and reduce the GI value of mixed noodles.

Key words: Soy dietary fiber; Wheat noodle; Quality characteristic; Glycemic index

Ji T 2T i S48 R HRHT MR/ i 1 A Al
EAE AR g P Al AR o el 28 e 1) ] 62 ]
4 A8 0 B o AN B K AL 5 W SR, AR SRR 2
B R R KO SR B R i R R AR 4 AR
AN BEWENAA M 38 AR 5 b AR i, H BRI A

Y75 B #8 . 2023-03-06

E &I : F WA BT E 8 0F & 5 H (20210202106NC) 5 7 i
A A FHE A TR H (CXGC2023RCG007)

EZ R A T (1992-) , 4, Bh 3, W+, NE & SR ib s 1
UIne e & it .

BWAESE IRAEFR, B8, S LRI, E-mail : 281539130@
qq.com
BT, B A 98 5, E-mail . Inkang@sina.com

A0 £ 25 4, A 1 PR B Il U E e A Ik,
P2 i 18 W iB B RE TT , AR A% S8 R AR P
YR8 XU, X 4 R MR fa B R AT B 2R AR
AR R AR EAE g — R DI REPE B A BCRE, &2 3
RHBE T AR 5 B 38 8 5C T, 4 ) 2 A AR i Bl o2 4
B, WO N L RE SRR,

145 2 /N E B A e e g e P E B
A 4 000 2247 i1 i s, PR JRURHEE ‘BT 4R 5 ik
OB IR E AR R E N 2 G . Nk
TERT 2000 0k A o 2 4 O 3 20 4 SR oy, J0 ik
AR B H A R B R R o DR, BN R
21 Y oy T LA fifk 1T 2% 8 SR AN KA A IR, AR BE S
K R L 1 £ 2 O P 3 v A% A AR A



94 B | | A A 49 %:

AF 5 A [ 945 o6 X T 24 07 AV R P 20 280 JBT B
WA AR K (G Y R2 I, O 4 e & 5 B 12 2R 4 1Y
T 2 JoE it o i R PO S AR

1 #M#E5H*

1.1 MR 5

/N ZE TRy (A5 R T R 4 AT L e i A (T
) CKREREESFYE (RDUEZMEAE YR A RA
F)EE B AT YR >90% ) .

o—JE A il (sigma 28 W] ), ) %65 0 U R i ( 56 [
F IR 22N T ) 3 260 U/mL, DNS AR #) (- i J5 M-
/NI
1.2 RIS

Y PE 53 B4 TA.XT Express ( % [ Stable Micro
Systems 2~ A ) , Al AL JTHMZ 200 | 2 % 6 JXFD 7,
250 T 45 HL IMTD 168/140 (4t 57 45 % A fE AY 25 4%
RARAFED) AT W5 66 EE T D-7 (LR A X
R AR AR .
1.3 KA E
1.3.1 @& 9 4E

INAA TG F ] (0% 2% 4% 6% . 8% ) F) K .
JiE 1 £F 4 5 /N 22 83 1 55 R 100.0 g, I 40%
(7K, AN ET AL 1T 10 min Ji5 BT R & A, B3R IR
25 °C B JF 80% , #Ak 20 min J5 7 & #EAT R AE
B a EAE R 1.0 mm MO R, VD&%, &5 H
1.3.2 AP egnl 2

HE TR A5 A B 7K 2 2 ming, 37 BT RCAE
KT B 2 Uk, B 1 AR ST 2%, 6 L R i 4 i) 2
£ B 7/ R G s T e S 0 N S TP S L
e R 1 5 Hi W e By . #RL A5 . A/SPR , S 4K
WREMT , # : Tension ; M3 & 2 3 mm/s ; B
100.00 mm ; F R A FE . 10 mm'®,
133 @WEABRKE WHKE RERE RGN E

PR BT 187 2590 4 my, A 200 mL 3 7K
il 2 min , 5 H R ECE B0 8 m,, BR RS B T S5
FHEAMEERERIC N m; MR HES IR
ZENE K RE 25 2 250 mL, i B 25 mL 8] A T8 145
G(ERIC I m )T EEE L m,. HFW
g R WK R R UR R R A () ~ A
K (3)FHE™,

&l

77| AL RV 1) | R T TR PP PPPPopppppon (1)
m;
[&ﬂ(%/%:"h T o JOO  ceeeeneeeneeennes (2)

3

10(m, — m,,..
?ﬁ%ﬁ?ﬁ;’i%l%=wx 100 -+ (3)
m

1.3.4 W& Fagn T

W20 R SEaF Tott K FEARI S BT 45 E T 1 000
m L 7K 12 ] 10 min J5 85 3T R K R EZ bk 2
W RH B, T A (4) T W 480,

S/%=% X JO0 ceererrerrererriiiiiiiiiii, (4)

Ao S KR AR, N Fom AW L AR B
1.3.5 @44 A 45 2 (GI) 69 ) 2

Gl By I 52 2 BRI 3RS R 45 1 7 %
W TR 45 A 2R B R PRI — 2 5 A ZE R K, )
FH2 ALY T, W% 3 50 mg RE R AR S L A
pH{E M 6.9 A9 Tris—Maleate Z% 1 ¥ 10 mL, £ fill A
S BTG 71 2.6 TU BY o—TE 8 i 1) Tris—Maleate 2%
MRS mL, 728 37 CHE K 4R35 180 min, 43
WIFE0.30.60.90 120, 180 min BUEE , 4 K B 1 mL
FERCE AR E K5 B T K 5 min, &0k %
N R BRI 4 CRIE . 6 4B 8] 14
FE W B 5 43 00 A 3 mLL i R B 2% vh i (0.4
mol - L, pH=4.75 ) Fl & 14 5 %5 B 11 i (60 L) , 5
WK 60 CK IS TE i 3k 3% 45 min Ji7 , J DNS ¥: 7R 17 )
RS w0, ARSI EM KRR,

TEM KR % =
SBURE I ] AR A > i % 0.9

221 E A K A 2 CON A bR Ry T H K i % B
AR FR SR INETE] ), 847 Y Goni 25UV HE ST JE 2R M A
AU, R A 3 e K i 1) 2 g2 o SRy AR =
~i(6).

C = Cw(l _ e’k') ................................. (6)

= € L8 I ] B K A TE B I A L
C. 327 180 min J&5 7K fiff VE #1475 A 43 1, k 32w
Bl 2 W B RN I ]

XoF E By K i R 2 B AT LA TR AR
C. A kA, FIHAR (7)) T L (AUC) .

AUC = C (1, - 1,) -

(C,/k)[l —exp[—k(tw—to)}] ..................... (7)
A2 CL RIS SN -7 B Y VR 32 5 0, 3R B 46
A5 [A] (180 min) ;toi%/%fiﬂj%ﬂllﬁﬁﬂ“l‘ﬂ(o min) ; k
E VNI DI
BEOE FTH AL 2 BRAE i, T 45 A [R) R S
1 £ 4 VS N T 45 B T R K 7 36 28 Chydrolysis in-
dex, HD) , 22 30(8) o

X 100 ceeereeeeees (5)



13 TR YA R LI BT AT /N M T 2% it TR B B A Js A 32 i 95

HI = AUC%‘&/AUC%%#%H'IW@)

Zx b, ArAs B nowE AR R it E A K (9) .

GI = (0.549 X HI) + 39.71 weeveeeeeessennens (9)
1.4 HiELIE

AT FE i A7 50 H5 A A 3 Ok I Y T 344
5 21 1Y K085 A1) FH SPSS 19.0 J% Excel 2016 %1 F #E47
387, FIH Origin 2017 F k1742 KL FE

2 HR 55

2.1 KEBER %R T & HL M AR B R0
PP BE H 7 Wy g FRL A BE B P 5 bR 4
S LU 7 A Y 2 T2 BT I 14 I [ 7 A ) T Y
/N, AT IE B TR A 4 R 4 T S R R
] 45 A5 K 5 e S 4 R T 4% BT BR
GRS R UR DA SRS RS E AL MDA W OF R e TS
F1%) SaE JEE A R A G RO THT 2% 1) S R P
PR B AT AR S IR T 6% I
W74 e 1 1z W o i b T 2SS T
20 r
19

18

17

hilki1/¢g

16 |

15

14

0% 2% 4% 6% 8%
AN

B1 KEBER 4 X SR B %0

6% I RLISTJ TP T RE o oI 2 70, £ v
I T 4% I B4 V0 8 00 0 1
T NGRS T 4% I 300 BE B At 3
BT R . —#H5 5 TH R RS 0
i R S 418 R TR

42 r
41 r
40 |
39 r
38
37 1
36
35 r
34t
3 r
32

HEAHEE ES /mm

0% 2% 4% 6% 8%
wImE

B2 KRR L4 X 5 R ER B A R0

22 AEERAENEEEZHENEN

AR E AR COR B AR KR &
AW R, RE VA, b K G A 4
IS 0 B T A% I KR N 40.02% b T F)
56.33% , 0 U it 5 8 T 4% 95 N (7 Ak B 2 JR) 25
S5 W AR 5.00% b T F) 31.67%, 1R
(DB43/338-2007 ¥t 1 ) 7 19} A , AF 6 IH7 1) 7 2%
BN AL 15% , IS 5 T 4% 3 0 1Y K 5k
41 2 T AT A R E R K RN 124.86% I
T30 161.77% , % Ab B 2 18] 22 5 B & 5 28 & R &
e M 4.29% F K& 2] 3.83%, i b T F] 6.37%.
I, NZEE R B IR T 4%, % R Y
AR N R TTE = SRy [1 e

1 AERAFEMEEFEIFENZN %
Ik Wik 2% LI = [ REBURE
0 40.02+0.66¢ 5.000.00d 124.86+1.28d 4.29:0.38¢
2 46.50+2.12bc 8.33+2.89cd 138.52+0.33¢ 3.83£0.39hc
4 50.67+2.89ab 13.33+2.89¢ 144.62+0.56bc 5.23+0.61ab
6 54.67+3.06ab 23.33:2.89b 152.36+4.38b 5.120.12ab
8 56.33+3.51a 31.67+2.8% 161.77+0.46a 6.37+0.19a

TE /NG PR R 22 53 8.3 (P<0.05) , T IF]

23 AEERFHENESGIHEAZN
231 EEARSNIET A

1 & 3 AT, 7E 7T 30 min N, K 5 LT 4
2 B R TE MK M R L TR b i S R 2218
A FEIK AR 90 min B TP 28 . /N2 By Ifi 4% (K

TR A AR IR 0% ) Y B 2K iR RN 52.11%
2% s N ) K T £ 4T e T 2% e 2 BT K i
N 46.12% , 4% TS N 14 R 5 1 25 4 1 4% B
2 RATE R K i R N 39.47% , 6% TR NN & 1 K B
1 2 4 T A% d 2 R UE B K f R R 37.19% , 8%



96 P/ | A A S e 494

——NE —— BT 2% —— R el 4%
—— [ A EF 6% —— HE A £F4E8%

60 r

SUER IR IR /%
DWW

(=)
T

(=)

0 30 60 90 120 150 180
fF 8] /min
E3 ARAAMEAEERFETMEITEMKER

T ) K R A A TH AR R 4 BTE B K R
35.27% , 41K T /1N 22 B T 4% 19 B 48 S0 K K il
R, P, U INAS [) Lo A3 K 52 B 2 4 34 R 4 1)
AT 2% T UE B 10 7K A o
232 ARRHAAE R DIER L% A0 e kR,
EiE e
HH 3R 2 A] 1, 5 /N 22 #3145 (G1=76.97) M I,
WK G REETAN G L ERK, 25 B E,
GI<55 A& GIE & i , 55<GI<70 A GI & i, GI>
70 4 5 GUAEL T &h ", IR G A T 2% % it i 4 )
KGN A4 T 4% 0 = GUE R A, 4%~8% TR &
AR B A5 GUE B

R2 ARFMEBXERERASAEN TR MBEEREHNZN

RN /% Coo k HI GI
0 51.384+0.512a 0.069+0.006a 67.87+0.541a 76.97+0.490a
2 46.118+0.203h 0.053+0.002b 59.69+0.680b 72.48+0.730b
4 39.020+0.308¢ 0.080+0.007¢ 51.96+0.854¢ 68.24+0.786¢
6 36.399+0.517d 0.076+0.002d 48.32+0.787d 66.2421.027d
8 34.780+0.337e 0.083+0.009¢ 46.41+0.854e 65.19+0.786¢

3 b %

RIZIEE AL IATE—E L EUGE T m
26 WAL R BE , O W0 2% A AL I g | LA S ) e
E =S b NS = A i S S B N E R N AN
F8 3 THT A3 £ P S L2 K T B S 1 R 4%
S5, AR T R AR B RGBT, S N i R
TET VAT R 7K 73 73 BE AN 3508 2 1 0 K AN 5 5 T A3
S5 R ICIEIY I, R A T A% i R 5 0T 2% B A
PERE N o AR5 o L P BE B K IR 2 2 4
A BB 5 ETLE T B A mI R R
i £ £ A 2RI, LA T 4% BRI A0

T 4% A4 W 7K 38 3 B2 ol T 3 R O IR K
1715 i £ £F 4 H A KA A I, A iR i i K R
S, AFLAR 22 98 0 23 B IR T A 1) I 2% S5 A fi AR
F 5 14 W 7K RE ) FHRE K BE ) R R, LB B
RLIR) ¥ A 2 1 SR A 0 R BT I K
R 2% R TR R RE R A R
o 2 MK A R ZE A R IR 2 R R T A
T 4% B WK R K R 2 R B A R LR R AT
ZEAS N ARG B TR R AR AR ST R
Ja BT B S R T BT A Y e 3 S e A
F 4%,

TETH 2 P S INOK LR £ 25 4 mT LA B 9 i 2
JE SR L D2 TR M M B AR R R A

TR B TR A ME B M R o B SR R s
e ) T —E AL AR . W B R R
B AT T 7K Fife T T A 2 F 0 ) SRR, TR 2% T
THAL R G FE™ . AR SR G0 X — &R 51 1 4
%A FH Y SR B 3R BRSO AS 23 b
T&, R 000 24 8 7 T R N ROK AR B R, X — L
il 23 S 1) B fin A 0OFN B4 AR P

i RSN Al 7 = e G, Bl K5 E
1L 2 VS T ) 3N T AR e AE R K R R TR
Rof b B4, 00 B TG 4 44 BB A A Y A 1 K A (8 T
2500 W5 A B AR BT B o AT 2% WS i oA Y
KL IR 21 4k 11 45 v GBS b, 4%~8% T3 it
AR B K G 4R 4 T 45 0 P GLIE B

S

[ 1] B, ERBH, B8, % R SR G W 2D A A A
R £ 2 4 T2 AR A K S 2 e (D). AR b Al B4, 2019, 44
(5):111-115,122.

[2] LM, E 2, THIA, %m0 e 4 m ok Bkt 5
T A MRS R ) S0, B REA%, 2013, 34(17) - 111-115.

[ 31 2K B, W% ATET, 5. R e gl RS 4 8 A5 R
PERERYSZ A )], £ iR, 2011, 32(17) : 55-59.

[4] 9 f&,wWEE U KGR S L4 m i T 2w ]
AR, 2012(8) £ 152-157.

[ 51 ZREEEM, 50, 5 Gl R OB £ LA T8 1 0
PESPEMI]. ARAERN B ,2019,44(1) : 91-96.



14 T IS LR 2T X /N2 oy T A% it SO R U A LR S 5 ) 97

[ 6] —FF. thE 8~/ RS 8 BN TR e R G2 B T 1) [16] HBMR %, #& B . 22 2RI £ 27 4k 10 2% 722 20 b B AR M i F 5T
B FE[D]. KA KA KA, 2017 1. Al B 2= 5T, 2007 ,28(2) : 27-29.

[ 71 Krishnan J G, Menon R, Padmaja G, et al. Evaluation of nutri- [17] Guillon F. Structural and physical properties of dietary fiber,
tional and physico-mechanical characteristics of dietary fiber— and consequence of processing on human physiology[J]. Food
enriched sweet potato pasta[]]. European Food Research and Research International, 2000, 33(3—-4): 233-245.

Technology, 2012, 234(3): 467-476. (18] BR#EE,E B8 KNG 27 46X I AT U 22 27 ek X i il i

[ 8 1 Aydin E, Goecmen D. Cooking quality and sensorial properties of i JBRE W A 5 2R (D). R G RFA%, 2011, 30(5) : 869-873.
noodle supplemented with oat flour[J]. Food Science and Bio- (191 T, TR, Sr A, 45 R & 2 2 A6 il b g
technology, 2011, 20(2): 507-511. FEHE R AL AR, 2012,25(10) : 49-51.

[ 91 Chllo S, Laverse J, Falcone P M, et al. Influence of the addition [20] Park C S, Baik B K. Cooking time of white salted noodles and
of buckwheat flour and durum wheat bran on spaghetti quality its relationship with protein and amylase contents of wheat[J].
[J]. Journal of Cereal Science, 2007, 47(2): 144-152. Cereal Chemistry, 2004, 81(2): 165-171.

[10] &, 29636, A7 8%, 45 B 4509 45 S H [21] Schwartz S E, Levine R A, Singh A, et al. Sustained pectin in-
JEZ A A (0], B & S R, 2019,35(5) 1 151-158,273. gestion delays gastric emptying[J]. Gastroenterology, 1982, 83

[1L] THREWE X0 i, tRocoo, 4 . 2\ 57 22 Ak Bt A il o K (4): 812.

RSN VE R WS AR PELD). B SRR 2E, 2013, 34(17) : 65-69. [22] Lopes T J, Bender D A, Davidson M H, et al. Fiber: Forms and

(121 8 M7 220k 7R, 4F . BIORSE R I 0K o B 1k functions(J]. Nutrition Research, 1998, 18(4): 617-624.
PERFFE(). & fh Rk, 2010,31(3) : 36-37. [23] Glore S R, Van Treeck D, Knehans A W , et al. Soluble fiber

[13] Goni I, Garcia—Alonso A, Saura—Callxto F. A starch hydrolysis and serum lipids: A literature review[J]. Journal of the Ameri-
procedure to estimate glycemic index[J]. Nutrition Research, can Dietetic Association, 1994, 94(4): 425-436.

1997, 17(3): 427-437. [24] Kristensen M, Savorani F, Christensen S, et al. Flaxseed dietary

[14] ZEE4 ARTHRER 0w 20 1 45 i WFR (D). )M e R TR fibers suppress postprandial lipemia and appetite sensation in
2 2017. young men[J]. Nutrition Metabolism & Cardiovascular Diseases

(151 10t B PR A1 36 200 [AIM. bt o [ 2 Tl th i NMCD, 2013, 23(2): 136-143.

#2023 : 36-40. (HAEHHE . EAR)



