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Abstract: In order to study the changes of gelatinization properties of wheat starch and noodles surface viscosity, the effects of dietary
alkali on starch gelatinization properties, gel properties, noodle surface viscosity were studied by using low field nuclear magnetic resonance
(NMR), rapid viscometer and texture analyzer. The results showed that with the increase of edible alkali, the water absorption and strong binding
water content of dough increased, the gelatinization viscosity value of starch increased, and the attenuation value and retrogradation value
decreased. The transparency, solubility and swelling rate of starch increased continuously. However, with the increase of freeze-thaw cycles, the
water evolution rate of starch decreased. When the dietary alkali was added to 0.4%, the gel breaking strength of the starch decreased to 40.81%,
the gel breaking distance increased to 17.99%, and the gel viscosity increased to 30.94%. The addition of dietary alkali can significantly reduce
the surface viscosity of noodles. Surface viscosity was negatively correlated with dough water absorption, strong binding water content, starch
solubility and gel breaking distance, and positively correlated with starch freeze-thaw characteristics, retrogradation value and attenuation value.
Dietary alkali increased gelatinization stability, gel elasticity and freeze-thaw stability of starch, and reduced the degree of adhesion of noodles.

Key words: dietary alkali; starch; properties; noodles; surface viscosity

G

TR 5 RV AR RS, S5 A RO N2 R R T 2 R T RS VAR AL B2 [0] IR & it R, 2022,38(6):206-213,+274

ZHANG Zhiyong, CHEN Jie, REN Jiaying, et al. Effects of dietary alkali on properties of wheat starch and surface viscosity of noodles [J].
Modern Food Science and Technology, 2022, 38(6): 206-213, +274

WiksEER: 2021-08-15

ZeWE: ABELIAFAERNUFES TR (AESKREARLSZHZIMHESIE) (2020ZKCJ13)
EEm: WSBE (1987-), B, Wi+, H5SHE: EHMIFL, E-mail: zhang-zhiyong@cofco. com
BIMEE: BRE (1963-), &, #%, HRAE: RRMISRRSH, Email: cjie06e163. con

206



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.6

ANZEERY B R SR T5% A, R DR EE
B M, FEmRE A I T R R, SR A
R RNy 5B AR 7 A R 25 . VER ML K BT
Az 1 [ AR B A T S B i 5T 55 A0 A B )
B, BEH BRI IR SO ORI, S B A 2 ) T
V2T LUE B A A ARE AT AE A R H
A E A A DA IR Z I TSI A . BESREE
ST R A S e R SR R 2 A 1 ) Day 245
AL SALBART N 2SR RS R . B iy
TR A s ] S B Bt . VDT AR IR A
X T AR P R 25 i B EA T AT U R IR 57 /K R A m]
CACSAR b O 2 R B AR T, X T 2 i 5
R P 27 TS o X PR O 7 R R L T e
W NS NER S G EE &Y, FRRIEE R REAS
VERTIIEORVERR, S S B R, Pl iihe
. XIS FORIL, B ES GRE R
KRABMRNL, BIRTER IR S, B AFRRE
B T2 AR MRS PN e FUR A A EEG R, A
PR, AR AR ORI Y, TS AR
Zo WAL, WSRIA ML SR AR T Z T AR A
B, MRS el

9T IO T 2% i SO O WE AR 2, (5
B FE B HIBONS /NS St e 1 DA T 23R T A A FH 11
WLEARD . SUAERTTEAE, AT R
(R AR, SR TR PR B A
BERAE A T AR I RS PRS2, SR FUHAE HIIAL
B, Nt DR AR T ] A P ] S i
ALEEIDE eSS E

1 RS

11 ##

Fe— Rk (EEFTE & 11.0%), AIHBSEHY
RN fr A CBRIREND, TERHTT IR 5 X R KR
i) s ol R, RIE LA A F] .

12

JHMA-200 ZY5HAAEHL,  EHRF ATEALER B
ARAPRAF]; GDW-50 B il ik IeAH, TogRHER
A AHMRAR, TX-XTplus FiffL, HEE Stable
Micro System A & ; MicroMR-CL-1 287 B k% i 345 7>
Hri, B4 RHEA R AR RVA-4 Pl R
1%, JEIH)IE. NewPort B2 3% A 7

1.3 R¥F =

131 R H &

FREL 100 g #5—F), 1% (R &k, ERARM
JKTFAIEHLA, BEEE 2 min &I H], 25 CEEA 15 min.
F1 0.4 mol/L. NaCl 7K A 2 e R ER KV
4000 r/min. 8000 xg B5.0» 10 min, JTIEMIE AR T
(-50 C), ¥yt 100 HFM, EfE/INETERE,
1.3.2 & HBoKE e M E

9% GB/T 14614-2006, SO 5530-1:1997 &
B KE, Fr—Hiei 14%TIEFREL
1.3.3 @ E KA bl

S R R B .. SRS R
FEAR SW=333.333 kHz; KAE[RIFEATTE] TW=2500
ms; HE B HMHREL NS=64; [A1341~% CONH=6000;
ShFEEE IR (7] DO=2500 ms; KAf mi£k TD=19999; [H]
IS 1E] Echo time=0.1 ms.

1.3.4 EHHMLAF AR

Z:HR GBIT 24853-2010, 7E£R&EHIIA 25.00 g /K5
AFEFEDE (0.0%. 0.1%. 0.2%. 0.3%. 0.4%) MIfr
MIRESGE, IAN—E&EiEr, b TFRealihg,
FANRVA, % NERETI, SRS 3R
1.3.5 A& AGME

S ST H AN, A T B, BEA
&) i 50 (0.0%. 0.1%. 0.2%. 0.3%. 0.4%) &
FABR I, FRZ N — 2 R TR i »
B % 1% (M) FITERT FL. 95 C/KIEHHEI1E 30 min,
AEIE I, 1E 620 nm B N AT E
1.3.6 B IUIRARG M) E

SEHEEI IS, FL B, 58 1.35
(7R B R B B0N 6% (mIV) ek sl, FExdH:
BEATHILANA 5, B 25 mL SERH T 5 50 E 24 h,
3% N JZVTEYIARR . PR ARRR 5 i e AR 1)
T3 BRI TER BT
1.3.7 AR AR

S# Han M7, FEREENL I8 1.35
T IERRE — e R TEN (W), B RS EON 2%
(M) BIER 7L, RTINS 205, 7E 4000
r/min 254 R0 15 min, BT EIEWR, FREVSETER
MEE (A, BOETIEERIIRE (P). BRE
(S) MEHKE (B) MitHHEAXINTF:

VBAREES 1% = Wﬁ x100%

WIEHEEB [ % = x100%

W(1-5)
1.3.8 Wik asAa e E
S E R FINRITE, UL FIE. 48 1.35

207



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.6

FITETE B 50N 6% (V) FIvERy 3L, Fx
BEATHIEATA IS, BXU30g (Wp) JENH, -20 “CHilt
B 24 h J5 EARfEE, £E 10000 r/min B0 ) R B 15
min, B FIE SR, REGTEIRIRE (W) K
HHHE AL T

BrKZ % = V%AOO%

1.3.9 BRI E

% Wang 207k, FERIEEE. I8 1.3.5
(T EERC B R E0H0N 15% (mIV) REERFL, FExt
FRHATRILFNA H G SRS 1, T 4 CHBEATIR 24
ho K PIS BRELHATESREE b MRAFAE:
AT PR MRS BRI 1.0 mmis; AR & 75%;
fili)z 715 9.
1.3.10 @&k AL AT

FREX 100 g AR R AFNTIRLH, FREX 1% &6
£ FHBR GASITE 2351 0%- 0.1%- 0.2%- 0.3%- 0.4%)
WTIERIIK CeVa A Ea s, —RENPOEA
TALH, ik 2 min FIHE], BN 25 CH)
PALFE B R 10 min, EEEKIE 3K, K2R L1 mm
R, VIl mm B, 2mm 5. 22 cm KT 4.
T 48 M B A 78 B I IR, 5

RIBEVEI E S 5 2k, JHisik.
R & FPATIE 3 MRS, %4 cooked lasagne
P27, R PI25 L TINE - AT 3 K, BCFIIME.
DRRSEAE: MERTEEEE: 1.0 mm/s; WIEHHEE: 05
mm/s; JE G 10.0mm/s; JREIFEES: 20 mm;
fih )z 73: 1000.0 g; i) 2s,

14 BEi#

K Excel 2007, SPSS 21.0 #EATHE G437,
LL Origin 2017 #2441 BT .

2 GRS

2.1 R BB R R

SR BRASGINE ThT L AOWROK SR, F S AR T
HWKE A RIS . I 1 AT, & s in i
T AWK AT AN, 3% 5 Guo 25 WE/ N2k bk

Tows st A — 2. B AR INES N 0.1%0, T F1K
ARG RN 2 R Te 3 2 5 SR InE
9 0.2%H, T FW K # R E T E R 58.1%.
— PP PERS, KR TR AR . & R RK AR
AR S AT LA HRORI R R T R, S 1 R A
FAERZI R, R ek, A RAERE
BRAVE ] XT38, T T IR e 43 e,
T A1 (14798 7K e T DASK T 2% PRI 88 o P 2R g . IROK
5 (T 2 8 5 2 JSG T 7575 X1 285 » B Je by SRV 473 R »
TEE SRR ERM A G VA, A SR MNE %
O, (i B PRk 2 16 2 13 4 1 ] o K
93Ky, SFEUKS FASREAETER AN R (A 2 (Al 2
VEHOVERT, TR AT 1 b ek A

60.0 -
59.5F+
59.0+

585

i K2 / %

58.0F

575

0.0 0.1 0.2 0.3 0.4

R INE / %
El 1 & A E Rk R
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Table 2 Effect of dietary alkali on moisture relaxation time T, and corresponding peak area of dough

- R0 7] /ms B AR BT b HA1/%
Ta Ta Tas A Az A
0.0 0.21+0.01*  7.06+0.00°  132.18+0.01° 9.94+0.07°  89.27+0.20%  0.79+0.04°
0.1 0.26+0.00°  6.14+0.04°  114.95+0.02° 17.05£0.09°  82.11+0.35°  0.84+0.01°
0.2 0.62+0.02°  4.33+0.00°  75.63+0.03° 41.85+0.14° 56.78+0.33°  1.37+0.01°
0.3 0.41£0.02%  3.28#0.01°  57.22+0.00° 41.15+0.93° 57.27+0.49"  1.58+0.06°
0.4 0.36£0.00°  3.26+0.01°  49.77+0.06% 48.02+0.06°  50.29+0.40°  1.69+0.02°
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Table 3 Effects of dietary alkali on the gelatinization characteristic parameters
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0.2 3388.00£19.80°  2685.00+26.87° 703.00£7.07° 4038.00+19.80°  1353.00£7.07°  6.04+0.05"  78.700.07°
0.3 3398.00425.46°  2736.00+19.80 662.0045.66" 4077.00+1556°  1341.00+4.24®  6.00£0.01°  78.80+0.14>
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Table 4 Effects of dietary alkali on the water yield of wheat
starch under different freeze-thaw cycles

£ 8% AAEI%

BAEI%  AEIEIR 1K ABRBIR 2K ARRIEIR 3K
0.0 40.75+0.45°  48.85+0.45° 53.73+0.81°
0.1 39.92+0.54° 45.12+0.49" 50.78+0.26"
0.2 38.63+0.57°  43.6520.12°  46.37+0.42°
0.3 36.15£0.49°  40.42+40.26"  42.55+0.49"
0.4 34.63+0.32*  37.50+1.04*  38.48+0.82°
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Fig.7 Effect of dietary alkali on the strength of starch gel
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Table 5 Correlation analysis between noodle surface viscosity and starch index

sn B0 SV wes meex JR O owem BT wss sner sgms Yoot
Z AR -0.97%*  -0.96%* -0.97** -0.94* 0.99**  0.95* -0.94* 0.97** 0.69 -0.94* -0.99**
FhME -0.99** -0.88* -0.89* -0.85 0.99**  0.88* -0.84 0.89* 0.59 -.089* -0.92*
VE: *FeRr R KT AE p<0.05 A= p<0.01 KT L EFRE.
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R BT 2% b TR PR M 3] £ i 7 59T R, 2011,32(3):63-
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Bkt ok B e, B LN & YAN Shugin, ZHOU Yihong, SHEN Qun. The effects of four
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