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Abstract: Post-haze of raw sugarcane juice refers to the phenomenon that the clarified raw sugarcane juice undergoes changes in
composition, increase of turbidity or precipitation during storage or commodity circulation. In this study, the basic composition as well as the
molecular weight, type, amino acid composition and secondary structures of proteins of the sediment in sugarcane juice were studied by
polyacrylamide gel electrophoresis, combined mass spectrometry, amino acid analysis and Fourier transform infrared spectroscopy. The
experimental results showed that the main component in the sediment of the raw sugarcane juice was sugar (total sugar content 60.94%),
followed by ash and protein (19.52% and 18.43%, respectively), and the content of total phenolics was only 0.62%. The molecular weight
distribution of post-haze proteins was about 42 ku and lower than 20 ku, and 12 and 44 proteins were identified, respectively. Among them, the
proteins with higher abundance are protein Z, PREDICTED: calmodulin-7 isoform X1, PREDICTED: calcium-dependent protein kinase 34
isoformX1, and hypothetical protein SORBIDRAFT 01g014740. The amino acid compositions of the post-haze proteins and the supernatant
proteins were only marginally different, but their secondary structures differed significantly. Except that the content of random coil structure in
the post-haze proteins was much higher than that of the supernatant protein, the a-helix and S-turn of post-haze proteins were lower than those of
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the supernatant protein by 33.43% and 22.42%, respectively, although the difference in the B-sheet was insignificant. In general, proteins with

Modern Food Science and Technology 2022, Vol.38, No.7

molecular weight slower than 42 ku, high hydrophobicity, low a-helix content and high random coil content more likely contributed to the

post-haze of raw sugarcane juice.
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Fig.1 Analysis of main components of sediment
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Table 1 Identified haze proteins by LTQ-Orbitrap

BG R AR 5FE #HiFeE FE

PREDICTED: calmodulin-7 isoform X1 21.337 445 25
PREDICTED: calcium-dependent protein kinase 34 isoform X1 31.426 5.16 7
protein Z 21.132 6.19 10

unknown 15314 5.06 6

hypothetical protein SORBIDRAFT 03027710 11.701 4.58 4
PREDICTED: cysteine proteinase 2 21.455 4.63 2
hypothetical protein SORBIDRAFT 01g032690 18.315 4.59 2
calcium-dependent protein kinase 15.445 4.7 1
hypothetical protein SORBIDRAFT 01g002720 16.198 7.43 1
hypothetical protein ZEAMMB73 680472 20.8 6.15 4
P hypothetical protein SORBIDRAFT 01g041180 31.748 8.15 2
hypothetical protein SORBIDRAFT_03g006930 37.544 6.77 2
hypothetical protein SORBIDRAFT 01014740 16.93 8.59 1
uncharacterized LOC100381559 21.039 442 2
PREDICTED: cysteine proteinase 2 3.487 7.12 1
PREDICTED: heat shock cognate 70 ku protein 2 8.24 7.24 1
hypothetical protein SORBIDRAFT 08g018750 71.533 52 1
hypothetical protein SORBIDRAFT 10002940 19.274 6.52 2
predicted protein 51.39 9.1 2

hypothetical protein SORBIDRAFT 04033510 68.425 6.92 1
ubiquitin-like protein SMT3 12.072 5.12 1
peroxidase 12 precursor 30.31 5.26 1
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putative glyceraldehyde-3-phosphate dehydrogenase 7.8 5.34 1
hypothetical protein SORBIDRAFT 06004290 84.834 6.86 1
PREDICTED: retrotransposon protein isoform X1 215 4.7 1
hypothetical protein SORBIDRAFT 03039360 29.219 4.72 1
PREDICTED: stromal 70 ku heat shock-related protein 61.848 4.89 1
hypothetical protein SORBIDRAFT 01g031740 23.834 7.42 1
peroxiredoxin 19.666 5.38 1
hypothetical protein EUGRSUZ_J00025 71.63 5.72 1
LOC100281745 precursor 8.036 5.81 1
unknown 12.081 9.01 1
pathogenesis-related protein 5 10.466 9.11 1
hypothetical protein SORBIDRAFT 10g004060 14.2 11.71 1
hypothetical protein SORBIDRAFT_08g005210 18.85 4.78 1
hypothetical protein SORBIDRAFT_01g004860 22.442 9.47 1
hypothetical protein SORBIDRAFT 09004650 18.137 7.34 1
hypothetical protein 47.504 8.73 1
hypothetical protein SORBIDRAFT _01g001880 81.739 6.33 1
PREDICTED: uncharacterized protein LOC100192808 isoform X1 19.118 442 1
unknown 14.151 5.49 1
uncharacterized LOC103645754 12.83 5.05 1
nucleosome/chromatin assembly factor group A 46.968 4.51 1
hypothetical protein SORBIDRAFT 01048010 34722 7.03 1
protein Z 21.132 6.19 27
protein Z 9.715 6.28 10
hypothetical protein SORBIDRAFT_08g004500 42.684 6.81 3
hypothetical protein SORBIDRAFT 01014730 45.585 6.34 4
hypothetical protein SORBIDRAFT _01g014740 16.93 8.59 14
P hypothetical protein SORBIDRAFT 02004260 18.962 6.18 1
hypothetical protein SORBIDRAFT 02004260 31.269 7.81 2
ATP synthase CF1 beta subunit 58.558 53 1
hypothetical protein SORBIDRAFT 10g001640 15.069 6.76 1
Chrome b559 subunit alpha 10.229 4.83 1
putative C4 phosphoenolpyruvate carboxylase 94.898 6.81 1
chloroplast ribulose-1,5-bisphosphate carboxylase 6.031 5.11 1
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Table 2 Amino acid composition of supernatant protein and haze protein

P okt EEREAR JE iR E AR
3T 4F (m/m)  ABTEE/% 3T EF (mm)  ABRTEE/%
Asp 0 241023 12.1840.53 1.620.13 13.67+0.89
Thr 04 137011 6.910.19 0.710.15 6.030.32
Ser 03 1.07::0.09 5.41£0.23 0.62+0.11 5.25£0.23
Glu 0 3.700.25 18.68£0.89 1994021 16.77+0.16
Gly 0 1.64+0.13 8.26+0.12 0.85:0.18 7.18£0.23
Ala 05 1.10£0.18 5.56+0.11 0.780.09 6.59+0.19
Cys 1 0.11:0.03 0.550.09 0.130.01 1.07:0.05
val 1.59 1.280.06 6.45£0.37 0.76:0.03 6.40£0.39
Tle 2.95 0.92+0.13 4.66+036 0.48+0.08 4.04+0.05
Leu 1.8 1.6140.15 8.14£0.32 0.800.11 6.77£0.17
Tyr 23 0.7720.03 3.8840.16 0.420.03 3.57+0.23
Phe 25 0.99:0.09 54037 0.65:0.09 5.49+0.17
Lys 1.5 102011 5.1540.09 0.750.11 6.35£0.33
His 05 0.39+0.05 1.95£0.26 0.230.02 1.92+0.03
Arg 0.75 0.79:0.03 3.98+0.18 0.540.03 425+0.18
Pro 26 0.64=0.01 3.23+0.09 0.55£0.01 4.65+0.19
Total 19.82+0.35 100.00 11.86£0.18 100.00
Hoav (RIBR-F 35K ) 0.84 0.87
25 HERIERRE O = AR WA P .
FT-IR Ref5A 20T 6 b o BRI 22 2H SRR 5 0.5
ghby, R MRIER AR —RE A TR WL 041 T
) REEA o WBTE B3R B AT M55 g 03l . T
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Kl 3b Jhy BId R A BN SR E BRI 1
K B SRR, —Hr SRS R EIS R R
HA 5 AUIR A, s RhE A REA 7 /Mg,
XM LAl AT (8] 3a) pIEl G, SRR
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Table 3 Fitting analysis of FT-IR spectra

LFREAREREEOR

% : ‘ , ‘

i AR Y% AR fLE MEmAR Y XM
1 1620.2 9.06 B & 1618.5 9.29 SR &
2 1635.0 25.01 B 1633.1 21.36 PR
3 1651.5 31.32 o-¥37% 1647.2 21.66 FA
4 1663.8 17.28 B-4EA 1658.0 20.85 o-$%7%
5 1679.7 17.34 BEEA 1673.5 21.74 Bt
6 1686.0 44 B
7 1698.9 0.71 Bt

*4 HEFETRERWEARM EEREAR_ RSN E
Table 4 Secondary structure of protein composition in the haze
protein and the supernatant protein

4 LEHEREAQRI Y% EREEG Y%

S & 34.07+2.21 30.65+1.12
Tt 21.66+0.86
o-¥#25% 31.32+0.56 20.85+0.98
B 34.61+1.10 26.85+0.46
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