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Abstract: Longan (Dimocarpus longan Lour.) is native to southern China and widely cultivated in the southern and
southeastern regions. It is a fruit tree with high economic value. Longan seeds, as a typical recalcitrant seed, are highly
sensitive to low temperature and drying, making them difficult to preserve in traditional low-temperature seed banks.
After excluding the influence of ice crystals on seeds, this study conducted vitrification freezing and direct freezing
ultra-low temperature storage on fresh and dry seeds, and compared the changes in physiological and biochemical indi-
cators, contents, and starch. After dehydration and ultra-low temperature storage, longan seeds almost lost the vitality.
Compared with healthy seeds, dehydration led to a significant increase in malondialdehyde content and severe damage
to cell membranes. The hydrogen peroxide content showed a decreasing trend. The expression of antioxidant enzyme
system increased, and the highest SOD activity was observed in longan seeds with a water content of 16% after vitrifi-
cation and freezing treatment, while vitrification and freezing treatment reduced the activities of POD and CAT. Low
temperature and dehydration led to an increase in the content of soluble sugars and proteins in seeds, while dehydration
led to protein denaturation and a decrease in content. Observing the starch of longan seeds, it was found that after vitri-
fication and freezing treatment, there were voids and depressions on the surface of starch particles, which were directly
frozen and caused starch particle rupture. Dehydration and low temperature did not affect the molecular structure of
starch, but caused some degree of damage to the internal ordered structure.
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Tab. 1 Thermodynamic parameters of longan seeds with different moisture content

iR ity

B2k BB Cooling crystallization stage

AR B Heating and melting stage

Moisture con-

RRGH TS

WA {1 5L 2 s

tent of seeds/% gy, ¢ temperature/'C  Peak temperature/’C Enthalpy/(J-g™') Start temperature/C Peak temperature/C  Enthalpy/(J-g™")

36.78 -20.94 -22.00 120.35

21.17 —24.90 -35.17 17.63
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Tab. 2 Effect of different treatments on vitality, physiological and biochemical indicators and antioxidant
enzyme system of longan seeds

B ) 8 S W& o AL A ALY ARG A A SR S
PDHA activity MDA content H,0, content Ak it 3 1 POD activity CAT activity
Sample / -1 1 1 .. 1 1 1
U-g) /(nmol-g ™) /(umol-g™) SOD activity/(U-g™") /(nmol-g ) /(pmol-g™)
36-CK  2937.85+249.48" 99.25+6.17° 23.38+3.05" 1044.56+54.52¢ 386.67+83.27% 21.20+0.64*
36-VF 206.33+£23.10% 103.91+7.98° 13.3542.41% 1843.47+38.70° 240.00+40.00¢ 11.52+5.14°
36-DF 330.21+54.67° 156.75+2.69° 17.21£5.11° 1666.45+66.63" 813.33+115.47° 11.72+3.35°
16-CK 40.33+10.84° 178.91+16.83° 8.49+1.69% 1227.14+62.52¢ 426.67+46.19" 24.36+4.74°
16-VF 59.11+10.01¢ 151.37+1.75° 13.21+0.29" 5201.55+649.63" 293.33+61.10% 14.37+2.50°
16-DF 46.11+£9.27¢ 101.56+4.27° 6.20+1.50¢ 1612.85+218.89" 453.33+61.10° 26.81+1.79*

0. ARFEVNG PR R BHE R 22 53 8% (P<0.05 ),

Note: Different lowercase letters indicate significant difference among different treatments (P<0.05).
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Tab. 3 Effect of different treatments on the inclusion
contents of longan seeds

i AR AR R

Sample Sugar content/(mg-g™')  Protein content/(mg-g")
36-CK 199.32+12.27° 94.47+0.34%
36-VF 233.89+9.30¢ 99.65+1.44°
36-DF 255.76+14.65° 101.28+2.07°
16-CK 286.64+10.51° 92.65+1.71%
16-VF 317.08+13.16 91.05+1.22¢
16-DF 320.18£12.57° 95.92+1.70°

e AFR/NGFREFRRAL B 2 5 3% (P<0.05),
Note: Different lowercase letters indicate significant differ-
ence among different treatments (P<0.05).
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PR A& BB EL, R RIS %
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xxxxx

H1 RF

PEEH &R ETE R 95.92 mg/g.
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Fig. 1 Morphology of starch particles in different treatments of longan seeds

252 KRR RBAF RN HEMFIERR
Fr 25 My Ve R IORE R L VR R S B A AL
ELHEVE B e 2 B R B R . W 4 B
TR, R R 2 1 VA VR A B ) HR b S A
Mo s 22.14%, HIER GG AN & 8
21.74%W8 A PR TR B e AR Bh 17648 Uk
5 B4 V8 B & J AR R B R IR A7 v Ay, 3L
FRBEE AR A R Y R R b LA TE A A

JeHRE# B XRD fir 5 EHE Kl 2 s, JBHR
FhFUER 20 78 15°, 23°4bA AT HTIeE, 76 17°,
18°4b A BT X, J& T A B IRSSH . JE#
TE 2 3 B F0 V8 R A B A 9K 5 B M R LAY
XRD i, UL HITE R 14 S AR S5 44 I K % AR Bl g

x4 AESEERFFIEHETERES.
XRD. FTIR &#
Tab. 4 Amylose, XRD, FTIR parameters of longan seed
starch under different treatments

Rl HHEER A A fn Riosmors Roosriom
Sample Amylose content/% Crystal form

36-CK 22.14+0.53% A 1.06 1.15
36-VF 22.94+0.88" A 1.05 0.97
36-DF 21.74£0.74° A 0.88 1.02
16-CK 19.99+0.86° A 0.97 1.04
16-VF 18.41+0.30¢ A 0.95 1.02
16-DF 19.37+0.55% A 0.95 1.01

I RE/NGFREFRR AL 22 5 82 (P<0.05)
Note: Different lowercase letters indicate significant differ-
ence among different treatments (P<0.05).
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Fig. 2 XRD diffraction patterns (A) and FTIR spectra (B)
of starch from different treatments of longan seeds
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