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Abstract: In order to address rehalogenation and whitening in areca brine during shelf life ( 60 days ) , the
water distribution and migration of different areca brine was investigated using low-field nuclear magnetic
resonance. Meanwhile, the microstructure of these brine were analyzed by scanning electron microscopy. The
results showed that as the proportion of caramel increased in the original halogen, water gradually migrated
towards more tightly bound states. Throughout various production stages, LS1 and LS2 areca brine exhibited
the similar water migration rules where water existed in a weakly bound state in the original brine stage. In
the finished brine stage, water mainly exists in the form of weakly bound water (LS1, 83.12%; LS2, 90.53%).
The brine in the core of areca, LS1 mainly existed in the form of strongly bound water (50.88%) and
non-mobile water (38.67%), while LS2 mainly existed in the form of strongly bound water (82.43%). The
free water content of LS1 was about 3 times higher than that of LS2 during both the brine forming stage and
the finished core brine stage. In addition, there was a significant correlation between the water state of brine
and brine structure and a higher proportion of bound water corresponded to a more stable brine structure.
Furthermore, during the transformation of LS1 areca brine from normal to rehalogen and subsequently to
white, the water state mainly migrated from less mobile water to bound water, with a minor portion migrating
towards free water. During the transformation of LS2 areca brine from normal to white, water mainly
migrated from bound water to free water. This study revealed the water migration patterns in different areca
brines and their relationship with brine structure providing important theoretical reference for improving
areca brine production processes and product quality.

Key words: areca brine; LF-NMR; SEM; moisture migration; microstructure
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Tablel Effectsof the different proportions of hydrated lime and caramel on the state and moisture content of the original brine

ik 0d TR 7 d 7 d INZR AT B %
i = ~
; i sF 7] /ms BT SEBREIKER%  SBERET ] /ms PN e 3iiip A SR KR %
Rk i ’ ’ s - D MMEERRE SR
T21 A2 TZI AZ
1:1.0  870+£0.15° 61191.12+0.38" 55.23+0.19°  8.70£0.29° 40 605.23+£0.49°  36.05+0.29" 33.64+0.12° 34.72+0.37°
1:12  6.83£0.37° 67460.52£0.92° 58.04+0.49°  6.30+0.38°  38051.51+1.39°  33.54+0.46" 43.59+0.78° 42.21+0.23°
1:14 5354023 54505.35+1.29° 52.12+0.84°  4.94+0.54° 34 792.66+0.78"  33.91+0.24° 36.17+0.37 34.94+0.27
1:1.6  4.55+0.48" 61 640.44£0.96" 56.89+0.33"  4.55+0.27° 35 849.54+0.94"  34.08+0.20" 41.84+0.29° 40.09+0.12°
1:1.8  4.124039* 56 032.08+1.38" 52.37+0.92°  3.87+0.47°  32883.85+1.22°  32.04+0.23 41.3140.93" 38.82+0.32%
1:20  3.87+028" 62726.33+£0.86" 57.34£0.72°  3.87£0.33" 34 786.32+0.89"  31.98+0.18" 44.54+0.68" 44.23+0.57°
e ARFRERREAFER T 2257 0% (P<0.05, K ).
Note: The different letters in the same column indicate significant difference at the same time (P<0.05, same as below).
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Note: a: stored for 0 days; b: stored for 7 days.

B 1 AR&HELLEEH LF-NMR EiE
Fig.1 LF-NMR spectra of the original brine with different proportions of hydrated lime and caramel
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B2 FAEEFHEEMSRKE LF-NMR Bif
Fig.2 LF-NMR spectra of areca brine at different production stages
F 2 AEEFMERKMBEERBEFKSIRETL
Table2 Changes of areca brinerelaxation time and water statein different production stages
; X . . X N ,
LpSES S FRAIE] Too MFRAIE] Toy FERA ] T %%MﬁnsﬁﬁﬁmMM%%%mMM>¢mA%/ HHIK Ay/%
22/ 70
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B3 AR HERSAEAK LF-NMR B
Fig.3 LF-NMR spectra of the finished areca core brine with different quality problems
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Table3 Arecabrine moisture states with different quality problems
i 7K Fi 2k ZEEIK Asoai/% ARGk A% A K Aw/% BUEFA AL A, HIEHKEY
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Fig. 4 Microstructure of the original brine with different proportions of hydrated lime and caramel stored for 0 or 7 days
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