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Detection of Anthocyanin Content of Purple Sweet Potato during
Storage Period Based on Near Infrared Spectroscopy

TIAN Xiaoyu HUANG Xingyi BAI Junwen LU Rigin SUN Zhaoyan
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; Anthocyanin in purple sweet potato is easy to degrade due to environmental factors during the
storage, resulting in changes of purple sweet potato color and reduction of nutritional quality. The
changes of anthocyanin in purple sweet potato during storage were analyzed by using near-infrared
spectroscopy, and rapid and nondestructive testing model was established. The near-infrared spectra of
120 purple sweet potato samples were collected at different storage times (0d, 2d, 4d, 6d, 8d, 10d,
12d, 14d, 16 d, 18 d, 22 d and 30 d). In the spectral region between 4 000 ¢m ' and 10 000 ¢cm ™',
statistical mathematical models of anthocyanins in purple sweet potato were established with different
preprocessing methods ( Savitzky — Golay, first derivation and standard normal variate) using the partial
least squares ( PLS, SNV —PLS, iPLS and GA — PLS) methods. The results showed that standard normal
variate (SNV) transformation was the best preprocessing approach. The iPLS and GA methods were used
to select characteristic wavelengths, and the GA — PLS model was the best among the models developed,
the R? and root mean square error of validation values were 0.913 6 and 7.239 8 mg/(100 g), the
residual predictive deviation value was 3. 339 7. The optimal prediction model was verified, where the RJZ,
and root mean square error were 0. 831 4 and 10. 766 3 mg/ (100 g) , respectively, and the residual sum
was —10.0417 mg/ (100 g). These results confirmed the feasibility of using near-infrared spectroscopy
for the non-destructive detection of anthocyanin of purple sweet potato, which can provide a reliable
method for intelligent screening of raw materials of purple sweet potato and quality monitoring during
storage.
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Tab.1 Statistics analysis of anthocyanins contents

e e F TR/ (mg- (100 g) ~1) 22 5t

WE/d EAME RKRME CEEH bRk E
0 67.4539 98.2303 83.4978 9.0732 0.108 7
2 60.2304 93.7007 75.4798 10.4076 0.1379
4 47.9379 91.8122 62.5828 12.5849  0.2011
6 36.8699 76.5504 56.8438 13.9804 0.2459
8 31.9948 78.5372 54.3453 13.0328  0.2398
10 29.4984 55.1828 42.0217 8.6781 0.2065
12 26.9268 49.9574 37.5021 7.4716 0.1992
14 17.5930 36.8753 27.1867 6.5324 0.2403
16 12.7049 36.7694 25.8836 7.7126 0.298 0
18 10.0854 37.4654 19.4653  7.8514 0.403 4
22 7.9084  23.7766 15.5338  5.5097 0.3547
30 7.9379 19.7373 14.6377 3.2110 0.2194
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Fig. 1 Near infrared spectra of purple sweet potato at

different storage times
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Tab.2 Result of prediction model of anthocyanin content based on full range of wavelength
Y - ) KIE B iR 2/ ) T4 2 T iR R 7/ ) N
T % F R E K, R, | 4% T D0 Al 22
(mg-(100g) ~") (mg- (100g) ~")
PLS 12 0.900 2 6.8609 0.8361 10.303 1 2.346 8
S_G—PLS 13 0.9130 6.406 2 0.8573 9.9325 2.4343
DI -S_G-PLS 6 0.8336 8.8551 0.7772 12.346 4 1.958 4
SNV - PLS 11 0.894 3 7.058 1 0.846 4 9.9326 2.4343

EVERZE . H SNV — PLS 71 T 6 HI ) A2 (LV)
B> MUR SRS R YR T SNV ABZIEAR B
2.3.2 TR I 1 T AR T O A

T B — 2 AR A R, 2 s AR A
TURRE M, A F 58 R T T IX 1) i d3 /s — 3fe (APLS) |

1AL A de /) — 3k (GA — PLS) X R ik 8¢ Be 19
it , WU 25 SR AN 3 Fras o WA APLS e iR 20t
TR 20 A XL, 23T FAR B A 2 X JE (4 400 ~
4790 em ") MY MR BR 2 /N ZIX )N B C—
HE P LA e O— H3E P ) 3 B4R 2 15 5L, 2 A [+

RI3 ETHUEKBRNESERNERERS W

Tab.3 Result of prediction model of anthocyanin content based on selected wavelength

o y ) KBS IR iR 22/ 5 T A 34 05 AR iR 2%/ T A T
HEATT 1 5 1B YK/ em ! R ’ R ’ A
(mg-(100g) ~") (mg-(100g) ~") i 2
iPLS 103 4400 ~4 790 0.8172 9.278 8 0.5727 16.280 4 1.4852
siPLS 415 4000 ~4 790 0.923 1 6.0172 0.904 8 7.6877 3.1451
GA - PLS 129 7200 ~7 590 0.916 0 6.2895 0.9136 7.2398 3.3397
GA —siPLS 101 8 400 ~ 8 800 0.9158 6.300 6 0.8750 8.7323 2.7689
T A0 i) 56 8 R A X[ R T B A IX i 4 £ T
AT A R A % . BT UL S Y SiPLS (414 = 120 :
DX ) i i /> — 3 ) BB RS T 3 S X [E] (4 000 ~ £ 100} 4
4790 cm ™' 7200 ~7 590 cm ' 8 400 ~ 8 800 cm ') ?Engo_ ol
A A5 T C—H  —CH, SE RS A £ L 1 Bk = .
R ENENS R SN TES HIE S E Y
BORS )7 M52 9 0.904 8 F1 7. 687 7 mg/ (100g) , il I
AT LE 3 L b, BT LR T s 5 1 4
W, 4 AN A B B R AT Ak B I 4 X ] ol i AT S 00 20 40 0 8 100 120 140

Fii e , ¥ A5 B N1 55T A FEAR & 129,101 A, T
BOREA T AU B s, 5% 2.3 T
X AE T A R T A BB g GA - PLS i
LI 4 P R RORNE) 5 AR R 25 0.913 6
F117.239 8 mg/ (100g) , 7 43 Fil I 4 2 35 2] 3. 339 7, 4n
B2 FiR .
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Fig.2 Correlation between predicted values of GA — PLS

model and actual values of anthocyanin contents
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Fig.3  Correlation between predicted values and

actual values of anthocyanin contents
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Fig.4 Distribution of residual error of validation

samples anthocyanins contents
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