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Effect of Salt Addition on the Characteristics of Dough and
Quality of Hand-grabbed Cakes
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HUANG Mengfan, WANG Jing, LIU Shuai

(School of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, China)

Abstract: The effects of adding different proportions of salt on the quality of dough and hand-grabbed cakes were
investigated, and the comprehensive analysis was carried out with respect to the dough color, moisture distribution, tensile
properties, dynamic rheological properties, and free sulfhydryl groups and disulfide bonds. The results showed that the
brightness value of the dough sheet reached the highest value of 86.50 at 3% salt addition, and the color of the dough was
the best. The proportion of bound water and free water decreased with the increase of salt addition, and the proportion of
semi-bound water increased. With the increase of salt addition, the maximum tensile force of tough increased, tensile
distance and tensile area of dough increased first and then decreased. The characteristic elastic modulus and viscosity
modulus of the dough increased with the increase of salt addition. The free sulthydryl content decreased first and then
increased, and the disulfide bond content increased first and then decreased, when the salt content was 3%, the free
sulthydryl content was the lowest, and the disulfide bond content was the highest. The textural properties of the hand-
grabbed cakes were optimized at 2% salt addition, and the sensory score of the hand-grabbed cakes reached the highest
87.31. In conclusion, the addition of edible salt can improve the processing characteristics of dough and the quality of hand-
grabbed cakes.
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1.1 MRS

IM1 RSk RHIREZSRER T B FHER b,
Bim TR RE. HER KT RMERR L
FIAFRAF; LW 208 . + ke dtmifigen  dbat
RICFPRHABRA T p-Fidk LB 5,5- it -2-
2 AP ER(DTNB) . L-2EREERR (Gly) . Tris I+
W27 sa M AR B F] o

JHMZ-200 #UEFXFNEAL . IMTD-168/140 T8 2%
Hl. IXFD-7 BEAFS . GM2200 BUE A Jb5i4F
AABAL#$2N 7] ; Brabender A5 A 15 [ A5 Fr HEAEAL
#HNE]; Germany CR-410 (42211 H A JER3ERE
IRANFEIK-30K09 UMY AL/ N A RRAF];
TA-XT Plus Fifaf¥ 7FE[E Stable Micro Systems INT;
LXJ-IB B0l s AT VIMR20-010V-
T BUAZREILYRAB IR AT R G HIBA B TR A
B2\ ] RS6000 WA @R AR fEEFEER € IR
BHEA RS A, UV2150 BU456 T Jo/emries
AR
1.2 KWHE
1.2.1 TOMEEAFEARIE % GB 5009.3-2016
iR B TR R /K S i, % I/ GB 5009.4-2016
HR B — T 52 K43 e, $2 8 GB/T 5506.2-2008 H7
ARSI Y T A 2 1, $28 GB 5009.5-2016 HEf

— N RE R A A L, F2BE GB/T 14614-2019 Hfs
JoTA S 7 TR A3 B ARE M o
1.2.2 AR SHERIGERIEEN Tk, TS
M. FREL 100 g 1K, DATHDRY BT R EEAERRIL 2 g B,
LU LA A (0. 1% 2% 3% 4%. 5%) HIER 5 iR
T 54 g ZEIB/K T, B KRB In AR T L v Ry
FIIAE 4 min, SRIGF IR AL, 35 HAREEIRAE 40 °C
£ PR 40 min 5 .
1.2.3 HEAEPFEMNE =% Zheng S5 1YL, %
EPEA 2 mm JERYTHE D, SRS BTV < BE=10 cmx
6 cm YA F, R @ 2200 2 1/ id) LE (G
{B) . aH(LI8HYE) . P EGESHME) .
1.2.4 HPIKSAANE  SRVEEEN 17k,
FrEEAEIER . ¥ 1.2.2 HI& L) A, SR VIMR20-
010V-T BUAZ AL YR AR IR 53 M1 22 o 2 i 7K 4355
A, 2058 TD=90000, SW=200 kHz, TW=2000 ms,
NS=32, DL,=0.04708 ms.
1.2.5 mEARAPREEIE S ERE T
o B 1.2.2 HllaimiA ) TA-XT Plus JEAHY, A/KIE
R Sl e TR EA E AV (i LS i OB 5E v 1L (TN 1L b W [
JE ST 2.0, 3.0, 10.0 mm/s; MHEXFEES 50 mm,
fah 715 g.
1.2.6 HPBIRASREMNE =% Jeong 5 197
e, AR 1.2.2 Y5kl i, 76 40 °C S8 TR
[H 20 min 2 B H AR E . %15 P35TIL,
IR 1.00 mmo FARAZ4: %< 0.1~10 Hz, &
JBE 25 °C, BiAE 0.1%.
1.2.7 VFEFFE L RS EANE SR
EW 97, 0.2 mol/L Tris-Gly 2% % uk Hc il
2 mmol/L i LDt MR AR HER W, I B BE R e, L
He B A 0. 0.02. 0.04. 0.06. 0.08, 0.10 mmol/L, 7E
412 nm ABIER S CRE(E, DA SGRE NS ARER, HeE N
AL BRI L2 B b th £, 19 2hRiEfh 807
£ y=0.098x —0.0004, R*=0.9997 ,

UFES AL S B e . FRER 1.2.2 il ity fef 1 1]
0.5 g ¥ T 10 mL L2 W, Wi J5 250> 15 min, HX
4mL _ERFRANA 0.1 mL 10 mmol/L FIRA5](DTNB )
£ 20 min, 7€ 412 nm ZMME GRS, S8 F A4
KA.

T B AL B (umol/g) = (y x 10.25)/m

by EESAAE 412 nm AR SGEERT B 1Y L-2f
BB, umol/mL; m WAL R &, g

TR SR A E B IR FVEW 1 mL, A
0.1 mL B-Fi 3L AN 4 mL Z& ik, 25 °C T AR 1R
1 h; BN 10 mL 12% B =5 418, BHORiE 1 h, 28
J& 4000 r/min B.0s 15 min; BR25 ISR, PeskDiiEm
W, B UTHER T 10 mL ZZohigirh, B 4 mL 35 19
W ARJE A 0.1 mL B A5 R A% 20 min J&il a2
e,
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SRS B (umol/g) = (y x 102.5)/m
by HEESRTE 412 nm B GREXT R Y L-2f

2R, pmol/mL; m AR BT, g

T RiBEE E(umol/g) = (AR A B - B AR B ) 2
1.2.8 FHIWHHIE S Ia A" 5k, It
VEAS . K 1.2.2 BRAE 14 TG A 44 0 0 5P 35 43 i P 0
g1, BePE A 20 em KB ) 5%, il 3 R T SR HLE R
1.5 mm JERY A, SRIG RN A RENRE KL 6 g E
JHH, B R A SR, SRS TR SR i — A, PR
AREERRAE 40 °C WIEE R AR T EEE 40 min, BRI
T A P i B AR 2 16 cm JEEFE 2 mm 2245 BIBEIE .
AU PR A A T3 1500 W H FAY i B KE
140 s, FAMAF-RIXE 140 s HIWAT,
1.2.9 FIYHBEM M E S ubEae el 1y
2, I E B . MBS 4 2 P36R #4835k AT .
M L P 38 EE 43 D 2.0, 1.0. 2.0 mm/s; R4 L
40%; k% 71 5.0 g.
1.2.10 FIWHEE I SH eSS0 v
7k, Z I 8 ANHRITERE /INL, FE P AN R v
XTFIGEHA TIP3, PEOMPRiiE L 1.

F 1 TR E TR
Table 1 Standard for sensory score of hand-grabbed cakes
WH bR 5 WA HRIE(53)
Bl 10 WEO(7-10); IR (4~6); HRIEL R (0~3)
g B 10 SMEOBSE(T~10); — B (4~6); BEIRSTDERE(0~3)
., SRR (7~10); 4372 (4~6); TooTJZBA] i
SME 10 (03)
I HNZERE, 2R (11~15); —f(6~10); 432 AW
15 i, GEHASTE(0~5)
1)k

i 15 #0, ZE(11~15); —f(6~10); Z6 T BALHE (0~5)
HRE 10 HNEER, NE TN (6~10); HLEE(0~5)
FRO15 BEFEWRIEAB(11~15); —f(6~10); TTAEEFLE(0~5)

FrEHTRNE, A IR (11~15); MR, KIKR5EHE(6~10);
15 Wit 28— (0~5)

AU
IS

1.3 HIELIE

AL /D E A 3 K, IS KR AT
{HbRTEIRZE . SR Excel 2019 F1 SPSS 2018 #H4T
MR GeiH 15387, % Duncan % 22750 8E, W
ZEKSE P<0.05. % Origin 2018 BEATEIRIHIVE .
2 HERESHh
2.1 EMELRIERR

DA ZEASHEARERAE 1 i il & B4 B, ZE ] R AR
HF 5 & B HIAVE TG 4 DR 1 3L K 53 /N T 0.55%.
T T A 2 T KT 30.50%, il 4 H A% T A 45 i
FEFEM: | BPE A DGR EIZE TRV ER TR ER S
PR RETR o ARBIFST R B DY K 43 2 =41 (0.39%),
b T 975 2 1R MK T 30.50%, ARAE IS P . 3k BiTaE
HHTFIMWHITEGR 2. F& 3).

22 INEBEATEbR(LIREET)
Table 2 Basic index of wheat flour (based on wet basis)
Ko (%) KAr(%) MEAEE%) RS HEASE%)
13.36+0.01 0.39+0.01 28.53+0.32 60.25+0.25 9.21+0.01

K3 NERR R

Table 3 Farinograph parameter of wheat flour

KR (%) TSR] (min)
62.25+£3.18 1.37+0.03

R i] (min)
5.810.69

12 minF3 L (FU)
54.542.12

22 mMEEXNEA®FENFID

JinEh = A AR I AN SR 4 s, indh g
TE 5% LA B & Nk &0 80m L8 e LI E R
B, MhnEh ik 3% B LY(EIA 255 86.50, AHLL T
Z3 I ZH T A 5 B 3 R R (P<0.05) o Jekle S50 BJF
T R PATE— 2 0 B P ER B AT A T i X 4% 5545
TE R, T AR R I A At T 77 PR 85 B 35058, 1T R SOGoR
N, BT BERAE IR B Bt BRI i A s
FEEIEN . InER RS T 4% B A S EE G,
Tl AU T A BT T oD A R R R, i AR
[ I 2R AU B /K 1, 380 A 25 853 AH B
SYHH, T 2R TP RIS, 3X AT I BB Sx ik a3
TH SO GRRREAR, A SRR o EBEE ALY
WS AR St b ERE IR BN S )N
Ha s, iR 5% B AH tb Ay (4l pME W3 TR A
(P<0.05) . b{EFNZ M E ARG HAHDC, MEh s 1T
LS Z2 B S AR I, FE R T R A A AT BEHI
il T Z W A ALEE R TE, SRR T b,

4 MEREXITE AR
Table 4 Effect of salt addition on the color and luster of dough sheet

Ik (%) L'fH a'fy by
0 85.16+0.19° 4.034+0.00° 13.2120.18°
1 85.93+0.09° 4.09+0.01° 12.2940.02°
2 86.29:£0.04 4.22+0.05" 11.40+0.42°
3 86.50:£0.06° 4.25+0.06° 11.63+0.08*
4 86.33+0.03¢ 4.25+0.03" 11.39+0.17*
5 86.20:0.08° 4.25+0.03° 11.53+0.06

e RIFNR R R 3R 25 573 1. 35 (P<0.05), #5~3K 7[R

2.3 mEEXEEKS SR

T A oK AEETE 0 =R Z55 K. a5 &
K KR B 1R, T, (i 1) f el 4
7K, T,y (W 2)RFEPLEGIK, T,y (W 3T A K,
Agis Agys Ay S3HIMREE Ty, Toy Ty MUMETIAR LA
2% 5 4f HA TR 1) st R B TR AT g e BR A AR Ak, [ R
MIEE I Ty, Ty, A W B M1 (P>0.05), T, 234
KB, mEL & h 5% BF T,5 A X F 25 21 514 m
27.6%. FEE TR T HEWIN A, 2 FTEBE, 5
Ay THEZ, A,, SRIRBEINEEE, InEhE7E 3%~4% iS5
25 HZHAHLE AL, BRI (P<0.05) . A,; BEE N
IR T REES bt 5% BF Ay, IAERIKME,
Has A ELBRIR T 51.5%., 7EMRERIEET A bk
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Table 5 Effect of salt addition on water distribution of dough
b & (%) T,, (ms) T,,(ms) Ty,(ms) Ay (%) Ayy(%) Ay (%)
0 0.460.09° 41.50+0.00° 270.50£0.00° 11.11£0.63° 88.24+0.78° 0.66+0.15"
1 0.49+0.00° 41.50+0.00° 280.22:13.75° 11.20+0.66 88.040.54° 0.76+0.12°
2 0.47+0.02° 41.50+0.00° 289.94+0.00° 10.51£0.91% 89.04+0.91° 0.45+0.00°
3 0.49+0.04° 41.500.00° 310.79+0.00° 9.50+0.40° 90.11£0.40° 0.39+0.01°
4 0.51£0.02° 41.50+0.00° 321.96+15.80% 9.50:£0.26" 90.12+0.29° 0.38+0.02°
5 0.46+0.00° 41.50+0.00° 345.10+16.94° 10.26£0.28"™ 89.42+0.31% 0.32+0.02°
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Fig.1 Inversion of transverse relaxation time T, of dough with
different salt content
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i B R A T AU ARAA T FINPF g HE . ansk 6
R, Eh AR T Al R g Sk T
A S A A T AR B i N e R AR,

TE 2% B hif i 2538 28 i K AE N 32.50 mm, #H HLF

25 HAA IT I I EZ A .35 (P>0.05) . hindihi
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Table 6 Effect of salt addition on tensile properties of dough

b (%) RIS (g) WA AR (mm)  H(g-mm)

B

0 48.50+2.61° 29.95+2.89% 255.38+4.88"
1 50.15+1.34 30.77+2.86™ 296.27+1.47°
2 62.75+2.55° 32.50+0.82° 334.89+10.11°
3 77.20£3.10°¢ 32.2745.15° 452.39+0.75¢
4 93.46+2.61¢ 25.68+0.05% 436.02+19.74°
5 81.62+0.22¢ 24.91+1.39" 373.09+25.77¢

X AT REAE T RAS R i Eh e Se S AT P 25, ad
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Fig.2 Effect of salt addition on rheological properties of dough
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I NNER N S AR RS PR R A 2 B, T
ELEAE 3% DAAETBEE InER Ry G R G HY iR
BH ., INEE T 3% B FEE InER R R G Al G 1Y
IE%E/)N, 5 Beck 48P (URFSRESRAHLL. G A1 G” 19
AR TR R A TR MA(GMP ) & AR, Ryt
WFFE A AEARGS AV (<3%) Bifi & R s I 14
AT RS B R, GMP 19 i 3]
e E GF G ISR B e Ee R TR L, i
ERHTE 3%~5% YL Gl G” A8 Lkds /0N, nl e rh
F 3%~5% BN EIL B PN GMP 19 & = AL AR K.
PAFESA IEY] tand=G" /G’ HAH ML /NI T A 5L 2H 55
HEEA, AN 2¢ BT BE A R 8 G N ] — A R
T tand SRS ILEE AL
2.6 mMEEXEENETREN R

T A F LA AR =R R 21 R, XA
FETB AT DAL 1T R AT i i 25 A s, Horb AR
B B AR T A 45 g AR i R e RO, Al 3
IR, INELIETE 3% LA PN BST R ER A3 i e ve ] h e 25
i R RS, TSR T,
INERRAE 3% B B B s 3l & i e IR, s
Hhre, AH EE A AU S Sk i 2 IR (P<0.05),
TSR N (P<0.05) . Olanca 5557 fiF9E &
PRIy TP B B RE S A Ry TR A B 1, USRSy
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Fig.3 Effect of salt addition on free sulthydryl
group and disulfide bond
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1 C1 -5 T 773 25 1 I 2 S 4 52 (ol T 313 X 25 435 4 K
AR, X A R P EUF B U S LT AR
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2.7 REEXFG B RIS

e 7 pros, BEE IER R A FINOHERE | i
AR . REERPE S B SERER S BT ag AR, ke
2% I FINGFRERE | ORGP . RELIE A AR 15 2 B AR E .
TE 0%~2% ¥ T Bl £k U & 580 T It i
B R | R AT BB SR RERAEAR TV RO
IR R A K. Silow S50 BHFFE A L 3h
R A AT A AR P PR, R G TR DRI AR AL
i, TERER R, TIRUMSEN S, D2 T2 0f
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PHERERGIC . X AT AEUL RN s i TNl
JE B RHAERHERE S ER A I I T OB A

27 R EXTF I REE B
Table 7 Effect of salt addition on texture characteristics of
hand-grabbed cakes
Eiten RGP
0.85+0.00" 596.40+35.71¢
0.93£0.02° 425.62+7.20°
0.93+0.03" 327.59+20.43°
0.95+0.00" 438.87+13.46
0.93+0.01° 453.60+11.19°
1.60+0.04°  540.45+7.40°

ifiEE(g)

0 707.13+14.08¢
485.38+6.46"

2 363.36+30.63°

3 483.61+20.22°

4

5

NELIER: (g )
504.06+27.90¢
393.56+0.53"
304.52+9.53*
414.63+12.12"
424.13+17.27°
878.37+53.74¢

e (%)
1

516.87+6.61°
593.68+20.28°

2.8 FHUHERBIEN
N2 8 Az, 18 0%~5% JL BN BEE TR AT T
PWHEE P TS FEAR, 76 2% BHFPOHEeE #F

%8 AL R TR

Table 8 Sensory evaluation of hand-grabbed cake prepared with different salt content

Jndh (%) 0 1 2 3 4 5
B, 8.00:£0.00° 8.58+0.18° 8.76+0.05" 8.50+0.00° 8.14+0.10° 7.500.00°
e 7.60+0.11° 8.28+0.13° 8.50+0.00° 8.68+0.10¢ 8.22+0.20 7.6140.12°
HME 6.80+0.42° 7.55+0.16° 8.70+0.26° 8.75+0.26° 8.15£0.41° 6.20+0.42°
it 11.00+0.47° 12.00+0.00° 13.50+0.53¢ 11.50+0.53° 10.70+0.67° 8.40+0.70°

Al 9.40+0.52° 12.40+0.52° 14.20+0.42° 12.000.00¢ 11.10+0.32° 10.70+0.48°
YA 6.00+£0.00° 7.15+0.24° 8.15+0.24¢ 8.61£0.19° 8.30+0.26¢ 7.50+0.00°
il 12.00£0.00° 12.50+0.53¢ 11.50+0.53° 12.00£0.00° 11.80+0.42% 11.10£0.57°
VSIS 10.70+0.59° 12.00+0.00° 14.00+0.00" 12.40+0.52° 8.80+0.26" 6.00+0.00°
B 71.50+1.58° 80.46+1.29¢ 87.310.62" 82.44+0.66¢ 75.21+1.00° 65.01£1.51°

TE: R ARVNG FRFRR 25 3, P<0.05,



544 5 TH)

JR/AMY |, A IR T AR B Tl B S 65 -

SrikE e 87.31 43, IERERAE 1%~3% HFFHNPHT
S3AE 80 LA b, FINPFE S sy 2Hhndhinik
F| 5% I FINPHRCE VI3 Bk, i FIMPFEEE | bR
EHMELILEAEE3Z .
3 Hig

WIFFE R ER G IAT DASAS TR B o s, Jindh &
3% AT S RG= M 86.50, B3 TXHIELH(P<0.05);
R ER BN A i oK FEIREARG; ~ahG oK Ee il n;
IMELERAE 2%~3% I, T ATRLARREE | s A A
BN T ARG T LS T s, T TN AR RS
B 7ARUGE, TIWHEE F 23T
3% BYBSINEEY, BEAE EhBS Nt B B R R
T ATREARIE RS | AP TR R A | T I 28 ple i bR . 5~
PUOHEE PP 35 FRE(P<0.05) . PRIk, TR
PEA PR BB I AR R TE 2%~3%.
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