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Abstract

Starch balls that are commonly used in bubble milk tea are generally made from tapioca starch. This
research aimed to use Japanese purple sweet potato flour, rich in bioactive compounds, as an ingredient in the
production of starch balls. In the initial test, the most suitable formula of tapioca starch ball, based on color
analysis, sensory evaluation and texture profile analysis, was the formula containing 90 g of tapioca flour, 45 ¢ of
brown sugar and 60 g of water. Therefore, the aforementioned formula of tapioca starch ball was used as a
control formula (formula F1) for the development of starch balls containing Japanese purple sweet potato flour
as an ingredient. In this study, three formulas of Japanese purple potato starch ball were developed including S1,
S2 and S3 having Japanese purple sweet flour substitution for tapioca flour at 10%, 20% and 30%, respectively.
From color analysis, sensory evaluation, texture profile analysis, cooking yield determination and cooking loss
determination, it was found that the formula S1 was the one having the best test results. Therefore, the formula
S1 and the control (formula F1) were subjected to proximate analysis and analysis of bioactive compounds. The

results revealed that the formula S1 had higher anthocyanin content than the control. This research demonstrates

13


mailto:punnongwa05@gmail.com1

NIANTIMEIanswamalulad unnInenduguasvenll UN 26 atufl 1 weuunsiAu-luwey 2567

the possibility of using Japanese purple sweet potato flour to partially replace tapioca flour in the production of

starch ball to increase its nutritional value.

Keywords: Starch ball, Tapioca flour, Japanese purple sweet potato flour
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Table 1 Ingredients of tapioca starch balls

Formula
Ingredient (g)
F2 F3
Tapioca starch 90 150 200
Brown sugar a5 60 70
water 60 100 160
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(Japanese purple sweet potato flour supplemented
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wlatusinsdUunaunuudatudevadudnsievay 10,
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2.9. msdpTeifesaznsgude
a v = . o
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Msnu Asaun1ssialull muAsues Muadiad [7]
USunaunsgadevesudsseninanisiu (%) =
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Table 2 Ingredients of Japanese purple sweet potato supplemented starch balls and the control formula (F1)

Formula
Ingredient (g)
F1 S1 S2 S3
Tapioca starch 90 81 72 63
Brown sugar 45 45 45 45
water 60 60 60 60
PF - 9 18 27

PF = Japanese purple sweet potato flour
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Total anthocyanin content = (A x MW x DF x
1,000)/(e x L)

dle

A = (Asz0nm = Aroonm) PH1.0 = (Asz0nm = Azoonm) PHass

MW = Molecular weight of anthocyanin (1% & U fi U
cyanidin-3-glucoside FiAniniy 449.2 ¢/mol)

DF = Dilution factor

L = Path-length (cm)

£ = Molar extinction coefficient Gsiian 26,900 L/(mol-cm)
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Table 3 Sensory evaluation of tapioca starch balls
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Usznauseluanaeylslaaluiunugedeosas 17 e
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Futheonanluana Vilidedutaudetu (12]

MnHanInaaeiHIaziiuldiualdynutle
Sudendsges F1 losumseeniumelssanmdudanu
ideduauarnisvensulassuundian Sezuuuviiiy
7.06+1.61 Uag 7.06+1.84 Maiy wagde Gumminess
uaw Chewiness g9an BnvieddliuTuuutsiuduznds
Tuvsinas Judunisanduyunisnanlddnnumanis
fatualddadendnldynutiaiudesndgns F110u
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Formula Color"™ Odor Taste™ Texture Overall
F1 6.26+1.44 5.94+1.65° 6.68+1.80 7.06+1.61° 7.06+1.84°
F2 6.55+1.35 6.07+1.56° 6.62+1.37 7.00+1.34° 7.03+1.35°
F3 6.13+1.48 5.87+1.41° 6.10+£1.56 6.40+1.70° 6.47+1.38"

Values in a column followed by different superscript letters are significantly different (p<0.05).

ns = not significantly different

Table 4 Color of tapioca starch balls

Formula L*ns a* b*

F1 26.57+0.51 1.81+0.37° 2.41+0.42°
F2 26.32+0.16 0.81+0.24° 1.14+0.39°
F3 26.48+0.76 1.04+0.19° 2.11+0.43

Values in a column followed by different superscript letters are significantly different (p<0.05).

ns = not significantly different
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Figure 1 Texture profile analysis of tapioca starch balls

3.4. Han1sUsTuAMANNINUSEEMENTAVD
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iuutlatushedusia 3 gas (S1, 52 uag $3) lsuity

gnsniuny F1 lagldimaaauinlidiunisilnianua 30

AU wazldisnaaauluy 9-point hedonic scale lawa
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Table 5 Sensory evaluation of Japanese purple sweet potato supplemented starch balls and the control formula (F1)

Formula Color™ Odor Taste™ Texture™ Overall™
Control (F1) 6.26+1.44 5.94+1.65° 6.68+1.80 7.06+1.61 7.06+1.84
S1 6.33+1.10 6.00+1.55° 6.37+1.61 6.50+1.61 6.60+1.20

S2 6.50+1.28 5.97+1.77° 6.40+1.70 6.40+1.50 6.47+1.55

S3 6.80+1.37 6.40+1.57° 6.77+1.25 6.57+1.07 6.77+1.20

Values in a column followed by different superscript letters are significantly different (p<0.05).

ns = not significantly different

s = | [~ 1 a L% ¥
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Table 6 Color of Japanese purple sweet potato starch balls and the control formula (F1)

Formula L* a* b*

Control (F1) 26.57+0.51¢ 1.81+0.372 2.41+0.422
S1 42.72+1.58° 1.8240.22° 2.82+0.12°
S2 38.30+2.27° 2.90+0.37° 2.75+0.08°
S3 29.91+0.53¢ 4.64+0.19 4.27+0.29°

Values in a column followed by different superscript letters are significantly different (p<0.05).

Figure 2 Color of Japanese purple sweet potato supplemented starch balls and the control formula (F1)

3.6. HaN137159986dU Cooking yield wag Cooking
loss

ANNTIATIENA1 Cooking yield wudngns S3 3
% Cooking yield ggn IneliAviniu Sevay 184.41x0.74
(Figure 3) 589a¢31 LA gns S2, S1 wag F1 muddu
duAnsgadesenineniseiu (Cooking lose) WuINgns
Afin1sgadsuiniignie gasi S1 windu Jevay
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AuuanasresUinaerlulaaniluud ufud e nds
wazudadiusinediu (4] vananiiauuandafang af
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Figure 3 Cooking yields and cooking losses of Japanese purple sweet potato supplemented starch balls

and the control formula (F1)
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Figure 4 Texture profile analysis of Japanese purple sweet potato supplemented starch balls

and the control formula (F1)
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Table 7 Proximate analysis and analysis of bioactive compounds of the formula S1 and

the control formula (F1)

Formula
Content
Control (F1) S1

Moisture (%)* 22.12+0.88 26.48+0.62
Protein (%)™ 0.27+0.07 0.24+0.02
Fat (%)* 0.05+0.40 0.35+0.16
Ash (%)™ 0.58+0.01 0.40+0.06
Fiber (%)™ 3.22+0.74 3.56+0.21
Carbohydrate (%)* 76.55+1.21 72.74+0.94
Anthocyanin (ug/g DW)* 103.15+6.23 177.22+13.25
Phenolics (ug GAE/g FW)* 50.00+0.58 20.00+0.45
Amylose (pg/g FW)* 137.60+5.23 66.43+2.56
aw™ 0.86+0.00 0.88+0.01

* = significantly different, ns = not significantly different
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