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tance spectrometer (InfraAlyzer 450)

Wave bund Wavelength Wave bund Wavelength
N (nm) N (nm)
W1 1445 W11 2139
w2 1630 w12 2180
w3 1722 w13 2190
w4 1734 wi4 2208
W5 1759 W15 2230
W6 1778 W16 2270
w7 1818 w17 2310
w8 1940 w18 2336
W9 1982 W19 2348
W10 2100
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Table 2. Effect of fresh weight of root tubers of sweet potato variety TNG 57 on contents of starch and soluble sugar
and sweetness after baking

Fresh weight Weight of Chemical components of baked root tubers (wd, %)
of root tubers baked root tubers

(2) (2 Starch Maltose Sucrose Glucose Fructose Sweetness
<100 (51.0-99.5) 385~ 77.0  21.08-36.87 2.49-7.07 0.95-21.19  2.18-3.78 11.66-24.3  6.45-24.83
100-200 (103-199) 65.5-147.0 17.27-37.44 2.33-7.34 1.03-2.46 2.11-4.07 13.89-25.47 9.28-26.93
201-300 (202.5-299) 125.5-243.0  20.05-35.51 3.09-7.05 0.84-2.39 2.62-4.14 5.82-26.16 6.31-24.29
>300 (306.5-727.5) 221.0-614 8.77-29.95 2.51-6.11 0.66-1.5 2.13-2.92 11.66-21.86 7.79-18.69

3. HEGR ST R ERHRE « (LR ISR ER AR T

Table 3. Correlation analysis between fresh weight of root tubers, chemical components and sweetness in baked
sweet potato variety TNG 57

Water content Fructose Glucose Sucrose Maltose Sweetness
Fresh weight of root tubers 0.33 ** -0.29%** -0.38%* -0.12 -0.27** -0.31%**
Water content 0.03 -0.14 -0.05 -0.21* -0.14
Fructose 0.55%* 0.28** 0.29** 0.60**
Glucose 0.26%* 0.30** 0.52%%*
Sucrose 0.58** 0.81%**
Maltose 0.87%*

Sweetness

*, ** Significant at 5% and 1% levels, respectively; total number of baked root tuber is 210.

+® 4. NEHEERIEH R TR
Table 4. The equation of calibration by stepwise regression analysis for chemical components in baked root tubers of
sweet potato variety TNG 57 with different fresh weight

Fresh weight of Chemical components of Calibration equation Determination

root tubers (g) baked root tubers (wd, %) (wavelength, W) ¥ coefficient (R*) P-value

<100 (n=42)" Starch 108.7 — 3464W2 + 5811W3 — 2474W5 + 1580W6 — 0.809 <0.0001

1516W7 — 2020W8 + 2025W9

100—200 (n = 60) Starch 22.12 — 34.42W1 — 1365W2 + 2640W4 — 1257W7 0.787 <0.0001
Soluble sugar 143.19 — 26.24W1 + 595W4 — 639W7 0.725 <0.0001

201—300 (n = 60) Soluble sugar 139.15 +273W1 — 778W2 + 2216W3 — 1773W6 0.636 <0.0001

>300 (n = 48) Starch -47.77 + 90.6W1 — 1708 W10 + 3625W11 — 0.519 <0.0001

851W14 — 1093W16

* n : The number of sweet potato TNG 57 baked root tubers.
¥ W1— W19 see Table 1.
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Measuring Baking Quality of Root Tubers of Sweet Potato (/lpomoea
batatas) Variety TNG 57 by Near Infrared Reflectance

Spectrometer’
Hsin-Chen Li* and Dah-Jing Liao”

Abstract

Li, H. C. and D. J. Liao. 2011. Measuring baking quality of root tubers of sweet potato (Ilpomoea batatas) variety
TNG 57 by near infrared reflectance spectrometer. J. Taiwan Agric. Res. 60:178—184.

Sweetness is considered an important indicator of baking quality of sweet potato (lpomoea batatas).
The objective of this study was to determine sweetness of baked root tubers of sweet potato, variety TNG
57, using Near Infrared Reflectance Spectrometer (NIRS; InfraAlyzer 450). The sweetness of baked
root tubers was estimated by stepwise regression analyses using the data of starch and soluble sugar
contents obtained from conventional analysis and the conversion values log (1/A) of the absorbance at
different wavelengths (3—7 sets) obtained from NIRS. Results showed that the fresh weight of root
tubers between 100-300 g had a better correlation coefficient with their calibration curve for soluble
sugar contents, whereas the fresh weight of tubers below 100 g or above 300 g had a better correlation
coefficient only for the content of starch. ~ Starch particles remaining in the baked root tubers affected the
diffusion and reflection of NIRS. The NIRS is easy to operate, low labor input and low cost, but it
demands high precision and high accuracy in the tests of baked root tubers of sweet potato. Therefore,
choosing correct wavelengths and baked root tubers size for testing are important in the application of
NIRS for testing quality of baked root tubers of sweet potato variety TNG 57.

Key words: Sweet potato, Ipomoea batatas, Baked root tubers, Near Infrared Reflectance Spectrometer
(NIRS), Sweetness.
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