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Evaluation of the Fiber Separation Method and Differences in the Storage Root Fiber
Content among Sweetpotato (/pomoea batatas L.) Varieties

Won Park’, Im been Lee', Mi Nam Chung?, Hyeong-Un Lee', Tae Hwa Kim', Kyo Hwui Lee', and Sang Sik Nam®'

ABSTRACT Fiber content in the storage roots of sweetpotato varies between different varieties. For examples, the high fiber
content of certain types has a poor texture when steamed or roasted. This study was conducted to evaluate the optimal sieve mesh
size for separating fibers, the chemical composition of fibers and differences in fiber content among different varieties. We found
that the separated fiber content (dry weight) of mashed and steamed sweetpotato was higher after washing three times (143.3
mg/100 g) compared with that washed five times (128.4 mg/100 g). The Hogammi variety remained 85.9% of total fiber content
at 10 mesh (2,000 pm) and 9.6% of total fiber content at 30 mesh (600 um), and Jinyulmi remained 74.9 and 16.7% of total fiber
content , respectively. Therefore, a 30 mesh sieve was considered the most suitable for fiber separation. Among the 10 studied
cultivars, Jinhongmi showed the lowest amount of fiber (24.8 mg/100 g) and Hogammi had the highest amount (111.4 mg/100 g),
which was 4.5 times larger than that of Jinhongmi. Cellulose, hemicellulose and lignin content of separated fibers showed no
difference between the viscous-type Hogammi and powdery-type Jinyulmi varieties, with averages of 32.5, 22.3 and 29.6%,
respectively. Correlation results using the Image J program showed a significant correlation between the distribution of the stained
area and the fiber content (R = 0.74, p <0.05). Staining distribution differed among varieties, suggesting that a simple fiber content
test could be performed using the staining method on raw sweetpotato. These results provide useful information to help inform
farmers on the fiber content of different sweetpotato varieties.
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Fig. 1. Photograph of sweetpotato storage roots (n = 10, six powdery-type and four viscous-type) used in this study.
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Fig. 2. Separated fibrous tissues of sweetpotato before and after mashing. Each sweetpotato storage root was bisected, with one
half used for the control and the other as a mashed sample. Three were conducted per variety.
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Table 1. Comparison of Hogammi fibrous material concentrations between washing treatments.

No. of washes Fiber content (mg/100 g) Mean + SD
3 156.8 145.0 160.0 154.5 102.2 141.0 143.3+£21.2
1323 112.8 190.4 116.0 104.5 114.5 128.4+31.7

LSD (5%) 27.49 NS

*LSD, least significant differences; ‘SD’, standard deviation; ‘NS’, not significant at the least significant difference 5% level

(P < 0.05) by T-test.
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Fig. 3. Comparison of fibrous material distribution rates of
Hogammi and Jinulmi cultivars after filtration with
varying sieve mesh sizes. Mesh sizes : 10 mesh = 2000
pum; 30 mesh = 600 pum; 50 mesh = 300 pm; 70 mesh
= 212 pm; and 90 mesh = 160 um.
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Fig. 4. Correlation of concentrations of fibrous materials measured
by filtration and Image J analysis. A) Image analysis of
fibrous materials using the Image J program. Independent
samples were sliced into sections (n = 30, 2 mm thickness)
were stained with Phloroglucinol - HCI (3% phloroglucinol
solution). B) Scatter-plot graph and partial correlation
analysis results for sweetpotato fiber contents and Image
J program results.
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Table 2. Chemical compositions of fibrous material from Hogammi and Jinyulmi varieties. Sliced sections of one sweetpotato
were used for measurement of each component. Proportions (%) of each component were expressed as mean + standard
deviation (n = 3). Significance differences between means was tested using T-tests. ‘NS’ indicates no significant

difference at the 5% level.

Composition (%)

Cultivar ; .

Cellulose Hemicellulose Lignin Ash etc.
Jinyulmi 33.6+0.16 ns 22.240.14 ns 29.8+0.04 ns 0.7+0.0 ns 13.8+0.28 ns
Hogammi 31.5£1.81 22.4+1.24 29.5+1.71 0.8+0.04 15.8+4.74
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Fig. 5. Fibrous staining patterns of 10 sweetpotato cultivars by phloroglucinol-HCI and staining area using Image J (%). Fibrous
materials were stained as red spots. A) powdery-type storage roots; B) viscous-type storage roots, C) fibrous staining

area by Image J (%).
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Table 3. Fiber contents of 10 sweetpotato cultivars harvested at 120 days after transplanting (2021 and 2022). Fiber contents
are expressed as mean + standard error (n = 5). Different lowercase letters within the same row indicate significant
differences at P < 0.05, as determined using Tukey's test. 2-year Avg, 2-year average yield.

Fiber contents (mg/100 g)

Shinyulmi Jeungmi Daeyumi Singeonmi

Jinhongmi

Jinyulmi Dahomi Pungwonmi  Hogammi Bodremi

2021 63.9£7.2bc  26.9+4.8de 90.2+5.0ab 74.1£5.5b

9.8t1.8 e
2022 48.6+4.0cd 47.7+x1.8cd 90.1x10.8 ab 82.6+26.8 abc 39.9+9.6 d

56.1+7.3 cde 37.1+6.4ef 90.2+7.0ab 783+123bc 24.8+8.0 f

41.246.7cd  43.9+5.0cd  72.5+#4.7b 101.749.5a 71.9+3.7b
69.4+£5.1 becd 45.3+4.7cd 48.8+7.0cd 121.2+464a 31.9+2.0d

55.349.8 cde 44.6+59 cde 60.6+8.0cd 111.4+10.9a 51.9+9.8 cde
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