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Abstract: The effects of whole purple sweet potato flour (WPSPF) addition on the processing characteristics of plain flour (PF) and the
effects on the eating quality of steamed buns made from WPSPF-PF composite flours was analyzed. The results indicated that adding WPSPF
increases the moisture retention while decreasing the oil retention. Thermodynamic analysis indicated two gelatinization peaks for the
WPSPF-PF composite flours. Pure WPSPF has higher gelatinization onset (To), peak (Tp), and end (Tc) temperatures than pure PF, but has a
lower AH. Composite PF showed To, Tp, and Tc temperatures between 60.67 “C and 71.43 “C, which are considerably higher than those of
pure PF, and AH of 0.49~1.21 J/g, which is slightly lower than that of pure PF. The To, Tp, Tc, and AH values of 78.33~87.97 C and 0.06~
0.38 J/g obtained for composite WPSPF are all lower than those of pure WPPF. The ability of the dough to form gluten networks decreased as
the percentage of WPSPF in the composite flour increased, reducing the formation and stabilization times. Consequently, WPSPF addition
increased the hardness, viscosity, and chewiness of the steamed buns, while decreasing their recovery, elasticity, cohesiveness, and stickiness.
WPPF also increased the resistant starch content of the steamed buns by 1.77~11.47 g/100 g as compared to the control group. Steamed buns
with 10%~30 % WPSPF were found to be highly acceptable in terms of color and sensory quality. The findings of this study are expected to
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serve as a reference for the development and utilization of WPSPF.
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Table 1 Sensory evaluation
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Table 2 Composition Analysis of purple potato whole powder and medium gluten powder (dry weight)

SuP/ Ko iyl Eam/ A M HEERY ST BB/ EE
4847 (g/100g) (g/100g)  (g/100g)  (g/100g)  (g/100g)  (¢/100g)  (g00g) (mgGAE/I10g) (mg/g)
BE Ak 24340.01° 0.41£0.02°  6.55£0.02°  61.38+0.56" 13.34+0.04* 24.05+0.16° 8.47+0.08°  97.81+0.06*°  0.93+0.00°
d A 0.39£0.01°  1.09+0.03* 11.92+0.01° 59.19+0.10° 0.81+0.02° 20.91£0.26° 1.06£0.05°  5.98+0.04°

i Fl—3| AR FEEZFBEE (P<0.05). FTAR.

*® 3 FRILLGIERZ-FEERMANFH T

Table 3 Thermodynamic characteristics of purple potato medium gluten composite powder with different proportions

—RAME R

207/ 847

Te/'C Tp/C Te/C AH/(J/g) Te/°C Tp/'C Tc/C AH/(J/g)
HE A 78.73£021°  84.13x021°  88.87+0.32°  1.17+0.05°
b 59.40+0.08°  64.27+0.05°  69.27+0.09°  1.32+0.06"
10%CP  60.67£024% 65.67£0.17¢  70.40£0.78° 1.21+0.02° 79.63+0.74*  83.10£029°  86.27+0.17™  0.06+0.01°
20%CP  61.67+0.09° 66.40+0.14° 70.70+0.14 1.15+0.01° 79.40+£0.14°  83.17+0.12®  86.40£0.29%  0.1320.02°
30%CP  61.86£037° 66.53£0.09° 71.17+0.12%  0.87+0.04° 7833+0.21°  83.07+0.24°  86.13+0.94°  0.23+0.04°
40%CP  6220£0.29° 66.67£0.12° 71.37+0.19°  0.66+0.03¢ 78.93£0.19"  83.40£0.36™  87.97+0.52"  0.33+£0.06™
50%CP  63.17+0.12° 67.50£0.08°  71.43+£0.12°  0.49+0.03° 79274025  83.77+0.09°  87.50+0.29  0.38+0.05°
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Fig.1 Physicochemical characteristics of purple potato medium

gluten composite powder with different proportions
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Table 4 Powder properties of purple potato medium gluten
composite powder with different proportions

A /FeAr BOKEY%  ABEATE/min A AT ] /min
BE AR 6720£0.10° 0.14£0.28° 0.46+0.06"
v 58.67£0.17°  3.91+0.09° 4.03+0.20°
10%CP  59.27+0.40%  3.85+0.78 3.86:+0.22°
20%CP  59.63£0.34%  3.04+£0.77% 2.5940.20°
30%CP  6047+0.65°  2.24+0.13° 1.200.03°
40%CP  61.23+1.18°  1.69+0.31° 1.0120.05°
50%CP  61.60+£0.08°  1.32+0.22¢ 0.90£0.31%
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IR K ZE | 2 g T [A]FH T J I 18] 73 51 8 58.67%
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Fig.2 Microstructure of purple potato medium gluten flour
dough with different proportions
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P DRI PSR REPEAIREE 3T 1627.92~
6 309 N, 21.43~37.46 N. 25.06~34.55 mm. 889.70~
3 549.85 N.71.30~92.92 N.824.96~3 697.40 N % 0.43~
072N [, AALT XA, BEE S E A IR
BN, VRSKIORERE . REPE. MEMERERIETHESS, T
ISP FPE. PRTERUREETE 2B P RS . hT
KEER SRS, TR GRS
T Bk B R B, 3 B P AN A B 7
TTFATER) PO SR PE ARG 6 1 T BT A ZE 0S40 1 T 4]

FER I COy TIRMIIZIK, BRSNS EL
#, DL, MR, Hhh, K
BA RAFHIRKRE ST, ARk IR B 2 7K 7Y
(HEK AN I, W& FEESL MURIRE . R
Ft. Zhang W TERET, NINEEE AR TR
RENIFRAR, WERHABEREE BT, RISkl 1
EARAE, (HEZE BTN IE A 20%0, 18R
AR INAERZ L .

5 TEILLHILE- PR SEMIE Tt

Table 5 Texture characteristics of steamed bread with different proportions of purple potato medium gluten composite powder

AN E o AR E/N BAM/N b /mm H /N A R/N FhME/N b A /N

papiid 1627.92+19.26' 37.46+026° 34.55+0.28* 889.70+4.50 92.924+0.34 824.96+4.02 0.72+0.00

10% CP 1777.99420.53°  32.65+0.60° 32.18+0.23° 1213.22433.92 89.74+0.32 1312.43+14.02  0.61+0.01

20% CP 2118.56+26.18¢  30.73+0.33° 30.39+0.30° 1571.32429.61 84.43+0.37 1517.12448.49  0.57+0.02

30% CP 3203.99+26.44°  27.7240.35%  28.79+0.55¢ 1791.13+33.75  77.40+0.44 1961.12¢19.51  0.54+0.01

40% CP 5512.78448.72°  22.8240.33° 27.75+0.32° 2764.05+26.54 74.49+027 = 2924.62420.63  0.49+0.00

50% CP 6309.44+50.51°  21.43+0.76" 25060457 3549.85+27.01 7130+024 3 697.40+43.83 0.43+0.01
27 TR RS- FHERME ki gy o R R, A &
AR AME— I PERIARAE, B Ve E LR EIE 32
PPN E@%“:E‘J%n@o Kim[”]ﬁ)fﬁ“ﬁéﬁﬂ, /?%ﬁﬁé‘ﬁﬁﬁa’é
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En e M HeAb 22 4y 2 A (R LA P T S o B )
o TR, LB B ERm & e TN ER,
% ol PRI B B HVE R 7K A 2 5 Tl IR 4R 2. w2l
= PR, EEEMRINE ST SR RE
AHIE, 5/ NZER P LR TR RE S5 T A H5 A E

10% CP 20%CP 30% CP_40% CP_50% CP
415
3 TRLHIEE-FEHERMEIIEEHSE
Fig.3 Resistant starch content of steamed bread with purple

Xof HEE

potato medium gluten composite powder in different
proportions

ANE AL - b B R RO Sk B e & = 4
IR, KTHRZLAN 10%~50% 28 5 - i S EORY 12 Sk 11
PUETER & BT 6.39~17.86 g/100 g 2 [8]. AHEFXE
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Table 6 Color value of steamed bread with purple potato

2.8

medium gluten composite powder in different proportions

L8R /4547 L* a* b*
xt P8, 80.57+0.39  -0.53+0.05 14.78+0.26
10%%5F1% 5% 47712011 11.46+£0.08  4.50+0.06
20% 4 E1% % 36.57£0.08  13.18£0.04  3.49+0.22
30% 4%k 34.53£0.12  13.55£0.09  3.71£0.13
40% % E4% % 29.46x0.06 11.06£0.16  2.33+0.21
50%%E4%k  25.1040.58  7.66£0.06  1.72+0.33

O — R b R S B2 . T
LS S H S = A —EmEnGE ), Fik
SN Sk R A T I o AN [F] L) RS- i B
Fek i8Skt B s R, STHRZHAT 10%~50% 4552
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SRR S LHME o*EF p*E S AT 25.10~
80.57. -0.53~11.46. 1.72~14.78 2 [a]. AHET X HELH,
BEAE L E AR ARG I, 183kA L E B SRR
bHEE SR R T RS, 1 oML SO 2% BT
i TR, HA 10%EZE MR mErR, 183k
a . MATIAPIRE, Smrgit 5 ek
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Rz —. Hr, Bt m ol DI ask. H
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Fig.4 Picture of steamed bread with purple potato and medium gluten in different proportions
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Table 7 Sensory evaluation results of different proportions of purple potato medium gluten composite flour steamed bread

LA 7/ 4T

Fhibk

Bl

e

Aok

SRR

=P B

pop: ek
10% % %% 5%
20% % 4% %
30% % E 4%k
40% % F4% %
50% % F 4%k

#_

Sk

7.83+£0.24
8.17+0.24
8.67+0.47
8.17+0.24
7.33+£0.94
6.50+0.41

8.50+0.82
8.17+0.24
8.33+0.47
7.83+0.62
6.83+£0.24
6.50+0.41

18.33+1.25
17.1741.65
17.67+0.47
17.00+0.00
15.33+£0.47
15.00+0.82

17.00+0.82
17.67+0.47
18.50+0.41
18.00+0.82
16.67+0.94
15.67+1.70

19.50+0.41
18.00+0.82
18.17+0.24
17.50+0.41
16.83+0.62
15.67+0.47

18.33+0.47
17.67+0.47
18.00+0.82
17.67+0.24
16.33+0.94
15.17+1.03

89.50+0.84
86.83+0.35
89.33+0.68
86.17+1.04
79.33+0.53
74.50+0.83
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