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ABSTRACT: Objective To analyze the active components of Sargassum fusiforme during its growth process by
near infrared spectroscopy, and explore the change rule of the content of active ingredients in the growth process.
Methods A total of 175 powder samples of Sargassum fusiforme in 7 growth stages were collected. The content of

polysaccharides and polyphenols were determined by ultraviolet-visible spectrophotometry, and the content of
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fucoxanthine was determined by high performance liquid chromatography. Synergy interval partial least squares
(Si-PLS) was used to establish the quantitative correction models between the near infrared spectra and the reference
values of the 3 kinds of active component indexes, and different pretreatment methods and principal factors were used
to optimize the model. Results In the process of the growth of Sargassum fusiforme, the polysaccharides content
changed as cultivation stage>rapid growth stage>mature stage. The change of polyphenols content was rapid growth
stage>mature stage>cultivation stage. The change of fucoxanthine content was cultivation stage>rapid growth
stage~mature stage. The near infrared prediction values of polysaccharides, polyphenols and fucoxanthine fitted well
with the reference values, and the prediction accuracy of the model was high. The correlation coefficient of prediction
(Rp) of the prediction set was greater than 0.95; the root mean square error of prediction (RMSEP) was 11.01, 1.72
and 0.41 mg/g, respectively, and the relative standard of error of prediction (RSEP) was 8.66%, 3.62% and 8.67%,
respectively. Conclusion This study has revealed the changes of polysaccharides, polyphenols and fucoxanthin
content during the growth of Sargassum fusiforme. It is confirmed that near infrared spectroscopy combined with
Si-PLS can be successfully used to determine the content of active components in the growth process of Sargassum
fusiforme, and this method is simple, rapid, accurate, nondestructive and environmental friendly.

KEY WORDS: near infrared spectroscopy; Sargassum fusiforme; growth process; active components; rapid analysis
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Fig.1 Change trends of the contentof active components in 7 batches of Sargassum fusiforme
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HEET O 1.99 828 442 210 8.13 442
#2 TRFIEMLE A PLS AN FEA ST
1.0 Table 2 Effects of different spectra pretreatments on models
09§ , W P
os B (mg/g) 2% AW ID+SG 2D+SG MSC SNV
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0.7 R 0.930 0.938 0912 0.891 0.953
it B2 §
P06 RMSEC 9.556 8.766 9.616 11.664 9.832
= 05 RMSEP 13.437 12.660 14.938 16.674 11.079
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04 %8 Rp 0.984 0.996 0.985 0978 0.985
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Fig.2 Raw near infrared spectra of Sargassum fusiforme from the

growth process
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Si-PLS HR ik RMSECV 25 6B 4E 51 14 A IX ],
RN X1 2 3 12140445 20 1) S e 1% X 8 % iy F
4000~5292 cm ' F18721~9145 cm™'; 45 7 Si-PLS HiHI

Ak RMSECV 2K 0GR 43810 20 AN X [A], FF4% X RI%L[5
7 19141415 2 A9 fe AR G 3 X A) X F - 5203~5500 em,
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feAs B X A5 B & 234, 447 1233 MR,
243 EHEFHERF

TEFEE Si-PLS HERIE, FHRF A4 i 5
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RWET, FEERREAR, EEFHEZMNSH AR
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B T 243 AR SE L RMSECY WM 8%, %8R
FHEFHT Si-PLS BRI HEBEAYZ M . RMSECV {Hj
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FHONEAE R FH 205 ZBRE BT Si-PLS B
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Table 3 Results of Si-PLS models with selected optimal spectral subintervals for polysaccharides, polyphenols and fucoxanthine

B4 /(mg/g) FIXE%H X a2 4 PCs Re RMSEC Rp RMSEP
11 [23] 10 0.957 10.73 0.943 12.20

12 [2356] 10 0.956 10.81 0.949 11.57

13 [138] 9 0.956 10.85 0.954 11.03

14 2367] 10 0.957 10.74 0.946 11.96

E2i 15 [1348] 9 0.956 10.86 0.952 11.30
16 [15] 10 0.956 10.81 0.954 11.05

17 [131314] 9 0.957 10.65 0.950 11.55

18 [347] 8 0.957 10.67 0.947 11.85

19 [169] 10 0.956 10.85 0.954 11.05

20 [568] 10 0.957 10.70 0.954 11.01

11 [12310] 10 0.986 2.45 0.993 1.70

12 [1239] 10 0.986 2.49 0.994 1.67

13 [12311] 10 0.987 2.42 0.992 1.81

14 [12312] 10 0.988 2.32 0.993 1.72

L8 15 [13413] 10 0.987 2.35 0.993 1.77
16 [23414] 10 0.986 2.48 0.993 1.73

17 [13415] 10 0.985 2.56 0.992 1.88

18 [13415] 10 0.986 2.49 0.991 2.00

19 [151016] 10 0.987 2.38 0.993 1.79

20 [151017] 10 0.987 2.43 0.991 1.95

11 [4511] 9 0.963 0.43 0.966 0.41

12 [111] 10 0.965 0.42 0.962 0.44

13 [5 6] 10 0.964 0.42 0.967 0.40

14 [16913] 9 0.964 0.43 0.968 0.40

15 [9111213] 10 0.964 0.42 0.967 0.40

ESR ALy 16 [6 8 15] 10 0.966 0.42 0.965 0.42
17 [7 1012 13] 10 0.964 0.43 0.968 0.40

18 [4717] 10 0.965 0.42 0.962 0.43

19 [27 14 16] 10 0.965 0.42 0.965 0.42

20 [5719] 10 0.967 0.41 0.967 0.41

TE: MM IR IX A 25
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Fig.4 Correlation diagram of calibration models
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Fig.5 Comparison of the predicted values with the reference values of the test batchs
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