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Relation on Cryoprotectants and Arrangement of Hydroxyl Groups

Yang Bo Liu Baolin Li Juan

(Institute of Biothermal Engineering, University of Shanghai for Science and Technology, Shanghai, 200093, China)

Abstract In order to study the relationship between cryoprotective and its molecular structure, Pyris-diamond DSC was used in the ex-
periment to study the physical properties of seven kinds of cryoprotective agent, including phase transition temperature, the area melting
peaks phase, transition enthalpy value and hydration properties. The unfrozen water share of cryoprotectant was calculated by cooling
curve of the phase transition temperature and that of the phase transition enthalpy value. We have discovered that there is a positive corre-
lation between the protective effect of cryoprotectant and the linear arrangement of hydroxyl; the more hydroxyl in the linear arrangement,
the better protective effect of cryoprotectant. As a result, the protective effect of cryoprotectant adding sorbitol solution is the highest in

seven kinds of cryoprotective agent because sorbitol has five hydroxy.
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Tab. 1 Characteristics of sugars and polyalcohols

HXF o , HAGFrh
“ ik [ it s FR AL AL
Ak Mg 180 C.H,0, 5
iR WUH 342 C,H,,0, 8
ER g g 342 C,LH,0, 8
g Lot 182 C.H,, 0, 6
EHWRE  ZotR 344 CL,HLO0, 5
At Lot 152 C.H,, 0, 5
Me, SO — 78 C,H,08 —
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Tab. 2 Cryoprotectant
e/ (mol/L) BEFEEH)E/ (mol/L)

E Me,SO/ %

1 10 0 0
2 5 0 0

3 5 0.4 M gl 0

4 5 0.4 M #%i0s 0

5 5 0.4 M g 0

6 5 0 0.4 M (1154
7 5 0 0.4 M AW
8 5 0 0.4 M ZZEpEE
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Tab.3 T,, AH and area of viarious cryopreserving solution

o4 SR T/ C End/ °C AH .,/ (1/g) 16/°C VTR A/ m]
1 5% Me, SO ~7.64 1.55 226.8 -1.83 2172
2 10% Me, SO -10.6 -0.45 209. 3 -3.6 1926
3 ikl -8.74 0.48 261.5 -2.84 2700
4 e -7.05 2.11 266. 8 -0.98 2689
5 Vg -9.0 -1.15 247.0 -3.56 1936
6 11 AL -8.81 -0.59 246. 8 -3.35 2340
7 PN -8.38 -0.4 261. 1 -2.91 2469
8 5 -7.04 1.24 267.3 -1.78 2592
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Fig. 1 DSC heating temperatures of 10 % Me, SO
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Tab. 4 Relationship between share of unfrozen water of cryoprotectant and OH arrangement and survival in T,

415 IR PR 77 BRI —hBRIEM RIS RIRIKAH
1 10% Me,SO — — — 0.33
2 5% Me,SO — — — 0.29
3 5% Me,SO +0.4 M Jfg 3 f 8 — JE L 4B 0.22
4 5% Me,SO +0.4 M JEp 8 4 RS 0.17
5 5% Me,SO +0.4 M 45 5 — 28 VEHE) 0.17
6 5% Me,S0 +0.4 M AHHEL 5 4 LAEHES 0.18
7 5% Me,SO +0.4 M 2 2 HH: 5 3 L MHES 0.16
8 5% Me,SO +0.4 M 5L 6 5 LAPEHES 0.22
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