Determination of the hydration window for cryopreservation of intermediate oily seeds
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lon. Cryopreservation is the only lechnique avadable for long-term conservation of
of non-orfhodox seed species. In order ko defermine the limits of the hydration window f

eservation (HWC) of intermediate oily seeds,

perature on viability of seeds desiccated to various waler contents was investigated in nine
previously shown to display a hagh variability in seed desiccation lolerance [1].

the effect of exposure tw liquid nitrogen

LN exposure (Table 1). m group 1 species, no

s and Discussion (1). Three groups of species could be dislinguished basad on seed su

re. In group 2 species, recavery was very low or nil after rapid cooling and only moderate after
(see Fig. 1 for C. sugenioides). In group 3 species, very high percentages of normal

were observed after both rapid and siow cooling. Whuwexwmedmmrrnsufmierm
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seedling production could be obiained after

ebie 1. Desiccation sensilraty, 45 estimated by the waler content ot which 30% of he nlial viabibly wee Hs and Discussion {2) With all species of groups 2 and 3, the
, WCss, highes limit of the hydmbion window fai cryop villion, ML per al normal seedlings) limit of HWC alsa b the optimal h ticn leved fod
ed afler desiccation o HL 3nd direct immérsion mto LN (mypsd cooling) or by 3 precocting to -S'C ,M opt( w A
‘Cmm ' priod o immersion n LN (slow cooling), unfreezable water content, W, and comespaonding wated cryopresesvation (s-ae Fig. 1 for C. sugenioises). In those species |
bactivity, ... of seeds of mne caffes species classilied in three groups according the percantages of nommal 2 highly significant correlation was found betwesn the unfreezable wates]
recovary after LN swposure {(gig = g HO g ' dw, ND = not determmined). , @8 desarmined from DSC analysis (2], and the higher limit of thed
C (Fig. 3}. This result is consistent with the aarlier stisdy of Vertuccs
Gro Specics ML Normal seedlings (%) WC wath odhodox soybean seeds, and suggesis that miracsfiular oo
! Wew Enendige B, We A is lethal in lipid-rich seeds, independent of ther level
(gfa)  (9/g) Rapid Slaw  (gig} fesiccation sensitivity.
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C. fiberica 079 = a 0 026 085 mmwmduﬁmllgmlmuunmuumm_m
C. stenophyita 016 _ 5 o ND ND When expressed in terms of water aclivily, the
hanability for the igher fimit of the HWC was very low and
2 C. ambica Q. o221 a 17 a21 078 ot seed ipid content (Table 7). This resull, in combination with the
C. eugenicides on 026 B 19 .26 0.88 the higher limit of the HWC was always the optimal hydration
- that desiccaling sesds under
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s and Discussion (3). The lower limit of the HWC was always much higher than the crifical hydrati
sl for desiccahion tolerance. Assuming that a smhmlwmumﬂyqemwneslhommmm

i1 isochare [4]: d(in(a.)) /2{1T) = \Heom/R, whete \H_ 1 is the enlhalpy of somption and R is the ideal
stant. Assuming that AH.. is constant with lemperature [4], the water activity of C. arabica seeds al 0.2 g/g
; uhhdfnﬂunperamreabetmni-zsm 196°C using the value of AH.., at 0.2 g/g given by Eira at al. 5 (Fig

. When cooled o LN tempetahwe, the water actiity of seeds crossed the critical waler activity for
arance (0.45 (1]} =t about -95°C. inlarestingly. an abrupt decline in survival of C. arabica seeds st 0.2 gig
served between -50 and -100°C (Fig. 5). Therefore, the orediction of the existence of an hydration window for L
exposure in non-orthodox oily seeds should not be based an the comparison of the unfreezable waler content wi

e critical water content for desiccation sensitivity, as measured at room temperalure, but on the comparison of

itical watar activity for desiccation damage, measured al room lemperature, with the calculated water activity at LM
erature of seeds desicoated to ther unfreszable water content.
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