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Abstract

Soybean pulp, a nutrient-rich byproduct of soymilk and tofu production, offers potential functional benefits. This study investigated
the effects of soybean pulp supplementation on the nutritional and functional properties of dried sweet potato strips. In order
to evaluate these properties, protein and dietary fiber content, color parameters, antioxidant activity, and free amino acid levels
were analyzed. Soybean pulp supplementation significantly increased the protein and dietary fiber content, antioxidant activity, and
free amino acid levels. In particular, glutamic acid, arginine, phenylalanine, threonine, and histidine were identified as the major
contributors to the free amino acid profile influenced by the supplementation. Among the tested concentrations, 3% soybean pulp
supplementation was found to be the most effective at enhancing the nutritional and functional attributes. These findings therefore
suggest that soybean pulp can serve as a functional ingredient to enhance the nutritional and functional properties of dried sweet
potato strips, while offering an environmentally sustainable approach to utilizing food byproducts in functional food development.
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NaH,PO;, pH 7.8)2} B (ACN:MeOH:DW=45:45:10, v/v/v)& A&
SHAAL, F452 09 mUmin 2 FASHITE 4 AlZES & 382
olglom, HEL PDA (photodiode array detector)Z 338 nm %
262 m WO S,

HE A2 33 Bk S4S B0, BrESHEAE B
ot BAEAS Statistica A L2 13 (Statistica 7; StatSoft Inc.,
Tulsa, OK, USAYE AHS15105, 2t A2I0] $09S Duncan's
multiple range testS ARE-010] p<0.05 oA EAFOE 7ASd}
Sk felofuleAl T2TjOIS ol FHLLHE S 7
AJEEAL chHFEA B0 E ofg] HpES] ATTAE o]
5| wglslo] RS /sl AHeE F4ske 7IHolth ol
28] 7 oo 7]olE2 oI % 9IckRingnér, 2008).

Zm o 1%
CHIY U A0|NS By

Fu)A) Bl W2 e 9l Alo] e TR BAsArkFig

https://doi.org/10.13050/foodengprog.250035

10

[ Crude protein
[ Dietary fiber

f—=
—

Protein and dietary fiber content (g/100g)

0% 1% 3% 5%

soybean pulp
Fig. 1. The amounts of crude protein and dietary fiber of dried sweet
potato strips supplemented with different concentrations of soybean pulp.
Different letters (a, b, and c) indicate significant differences from the 0%
control group (£X0.05). 0%: dried sweet potato strips without soybean
pulp; 1%: dried sweet potato strips supplemented with 1% soybean pulp;

3%: dried sweet potato strips supplemented with 3% soybean pulp; 5%:
dried sweet potato strips supplemented with 5% soybean pulp.
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Table 1. The color value of dried sweet potato strips supplemented with
different concentration of soybean pulp

0% 1% 3% 5%
¥ 23.08+223° 2143+122° 30.34+2.93° 36.19+3.10°
a*  3428+028° 36.10+0.86° 31.52+1.05° 33.81+2.50%
b*  3561+3577 3357+2.18 39.99+0.08° 47.35+334°

Different letters (a and b) indicate significant differences from the 0% control group
(££0.05). 0%: dried sweet potato strips without soybean pulp; 1%: dried sweet
potato strips supplemented with 1% soybean pulp; 3%: dried sweet potato strips
supplemented with 3% soybean pulp; 5%: dried sweet potato strips supplemented
with 5% soybean pulp.
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Fig. 2. The DPPH radical scavenging (%) of dried sweet potato strips
supplemented with different concentrations of soybean pulp. Different
letters (a and b) indicate significant differences from the 0% control group
({0.05). 0%: dried sweet potato strips without soybean pulp; 1%: dried
sweet potato strips supplemented with 1% soybean pulp; 3%: dried
sweet potato strips supplemented with 3% soybean pulp; 5%: dried
sweet potato strips supplemented with 5% soybean pulp.
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WA, BRI, A ol &E AL 5 TRt SHoIA A9 715
A7t F4 B0l $a3%t QTS 5P7] whizoll A1Ee] #4 54 B
7o) 283t AHEE RFcKYamaguchi, 1967; Okada et al.,
2013). & 1759 fEjotu]icAto] AEE 0w, defd, S84
ofAutE EARO] Qo] 7Hg & QUTH(Table 2). FHIA] 3%} 5%
7Hto] thEw T 1% F7kol| vl fEotu]ieAte] gHgol] 52914
02 FRO(p<0.05), FHA F7FFo] S7Ietel wet fEotu]
Ak o] S7boke AFE BEAthFig 3). B3 AR R4S
B3l FHIA AP ojut fEjohn|Atof] FaFE HR=A] &Rl
SIAtH(Fig. 4). F% 412 B3l PC13t PC2oj|A 212t 51.9%2}
313%08 =& A2 gRlsioinh FHA| H7tol wt fejof
o]ic4l TEuiRlo] gHAs| GERAle A& SRlsIgitt. FHIA] M7t
of W& FEjotr|icAt ZEuY Aol= PCIoA JA R &2
TS Hlom, PC2o] oRt Bejk F3I6HA] 2ttt FH[A|
7ol whet SFEAL of27d, Hiddeid, Edey, slAHY
9] ¥iglo] IA Wsh= Ao Yeigth 2594k TS 7t

Table 2. Free amino acid contents (mg/100g dry weight) of dried sweet
potato strips supplemented with different concentration of soybean pulp

0% 1% 3% 5%
Threonine  7.15+0.11*  11.96+0.50° 14.04+0.84° 14.07+0.25°
Tyrosine  2.30+0.04° 2.01+0.19° 1.90+0.11° 2.48+0.14
Arginine  1.12+0.14* 2.47+0.15° 3.61+0.28° 4.39+0.06°
Alanine  54.67+1.12° 4380+2.69° 51.45+2.11° 54.40+0.80°
Proline ~ 5.64+138 4.86+143 5324116 574+171
Lysine N.D.? 0.46+0.02° 0.66+0.10° 0.63+0.02°
Histidine ~ 0.49+0.05° 0.72+0.07° 0.94+0.08° 0.89+0.03°
Isoleucine  1.85+0.05° 1.66+0.10° 1.97+0.07 1.98+0.07°
Leucine  2.75+0.09° 274+0.17° 323+0.13° 3.30+0.09°

Methionine N.D.? 0.64+0.03° 0.76+0.03°
Phenylalanine 12.45+0.12% 14.08+0.79° 16.42+0.60° 16.50+0.36°
2.33+0.13°

0.74+0.04°
Tryptophan 1.77+0.16° 2.71+0.12¢

Valine ~ 3.82%0.13" 3.07+0.20°
Glutamic acid 48.20+2.23° 58.56+3.30° 70.70+1.61° 73.54+0.99°
Aspartic acid 33.18+2.49% 16.74+1.80° 18.53+0.78> 20.26+1.22°

Serine 14.07+0.65° 9.54+0.52° 11.34+0.44° 11.55+0.38°
1.32+0.06° 1.62+0.08° 1.73+0.03°

1.42+0.09°

3.67+0.14°  3.66%0.15°

Glycine 1.56+0.09°

Different letters (a-d) indicate significant differences from the 0% control group
(££0.05). 0%: dried sweet potato strips without soybean pulp; 1%: dried sweet
potato strips supplemented with 1% soybean pulp; 3%: dried sweet potato strips
supplemented with 3% soybean pulp; 5%: dried sweet potato strips supplemented
with 5% soybean pulp.
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Fig. 3. The amount of free amino acids of dried sweet potato strips
supplemented with different concentrations of soybean pulp. Different
letters (a and b) indicate significant differences from the 0% control group
(£0.05). 0%: dried sweet potato strips without soybean pulp; 1%: dried
sweet potato strips supplemented with 1% soybean pulp; 3%: dried
sweet potato strips supplemented with 3% soybean pulp; 5%: dried
sweet potato strips supplemented with 5% soybean pulp.
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Fig. 4. PCA score plot (a) and loading plot (b) of dried sweet potato strips
supplemented with different concentrations of soybean pulp. 0%: dried
sweet potato strips without soybean pulp; 1%: dried sweet potato strips
supplemented with 1% soybean pulp; 3%: dried sweet potato strips
supplemented with 3% soybean pulp; 5%: dried sweet potato strips
supplemented with 5% soybean pulp.
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