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Study on Crystallization Thermodynamics of Riboflavin

LTI Wen—zhao'?, ZHAO Xue-ming'
(1. School of Chemical Engineering, Tianjin University, Tianjin 300072, China

2. Tianjin University of Science and Technology, Tianjin 300222, China)

Abstract: The solubilities of riboflavin inpure water and in different concentration hydrochloride aqueous solution (w=0. 14,

0.16, 0.17, 0.20, 0.24, ‘w" meant the HC] fraction in mixture aqueous solution) under 283K, 288K, 293K, 298K, 303K are
measured respectively by steady method in this thesis. The solubility model is established. The dissolution heat and the
solvation energy of riboflavinare estimated by using the experimental solubility data. The saturate and supersatuate characters
of riboflavin in hydrochloride aqueous solutionunder 283K, 288K, 293K are investigatedandanalyzed. Thewidthof crystallization

metastable zone was obtained. These studies about crystallization thermodynamics establish foundation for the industrial
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manufactureof riboflavin.

Key words riboflavin solubility crystallization thermodynamics
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Table 3  Solubility of riboflavin when w=0.16

R R IR B R BEIR 5L i 72
® SEMIME (Xew) P Xea) (e)
283. 15 8. 00E-03 5. 176-03 -0.003
288. 15 9. 00B-03 6. 87E-03 -0.002
293. 15 1. 00E-02 9. 056-03 -0.001
298. 15 1. 10E-02 1. 18602 0. 001
303. 15 1. 50E-02 1. 52602 0. 000
R 0.9997

5 A=16. 41
oA he284. 84

x4 BEREw=0.17 BRERIRPHARE

Table 4  Solubility of riboflavin when w=0.17
iy BRIH IR G B B R B IR 53 B iz
® S (Keww) P (Xe) (¢)
283. 15 0.015 1. 5TE-02 0.001
288. 15 0. 021 1. 99E-02 -0.001
293. 15 0.028 2. 50E-02 -0.003
298. 15 0. 031 3. 11E-02 0. 000
303. 15 0. 036 3. 84E-02 0. 002
R 0. 9998
A=13.78
U h=284. 69

x5  ZEREw=0.20 BEFPHBRE

Table 1 Solubility of riboflavin in water
T BRI IR I B WL IR 5 KL i
® ST (Xeww) THEA (Xea) (¢)
283.2 2. 92E-06 9. 22E-08 —2. 83E-06
293.2 3. 35E-06 3. 69E-07 —2. 98E-06
303.2 3. 83E-06 1. 35E-06 —2. 48E-06
313.2 6. 22E-06 4. 54E-06 -1. 68E-06
323.2 1. 34E-05 1. 42E-05 7. 64E-07
R 0. 9997
% A=40. 18
o h=286. 57

Table 5 Solubility of riboflavin when w=0.20
i PR PE IR G4 [EY 9 VN w2
® S (Xero) VA (o) ()
283. 15 3. 40E-02 3. 38E-02 0. 001
288. 15 4. 10E-02 4. 13E-02 -0. 001
293.15 5. 00E-02 5. 01E-02 -0. 003
298.15 5. 90E-02 6. 02E-02 0. 000
303. 15 7. 30E-02 7. 18E-02 0. 002
R 0.9997
M=11.89
B h=284. 59

*6 RERE w=0.24 BEE R HARE

*2 BRERAE w=0.14 BB HERE

Table 2 Solubility of riboflavin when w=0.14
® SERME (Kew) T (Xea) (¢)
283.15 2. 00E-03 2. 84E-03 0. 001
288. 15 4. 00E-03 3. 87E-03 0. 000
293. 15 6. 00E-03 5. 22E-03 -0.001
298. 15 7. 00E-03 6. 96E-03 0. 000
303. 15 9. 00E-03 9. 19E-03 0. 000
R 0.9998
P M=17.80

h=284. 94

Table 6 Solubility of riboflavin when w=0.24
% I F IR B B R PBE IRy B e
® S (Keww) P (Xe) (¢)
283.15 0.074 0. 097 0. 023
288. 15 0. 090 0.112 0. 022
293. 15 0. 120 0.128 0. 008
298. 15 0. 154 0.146 -0.008
303. 15 0. 190 0.165 -0.025
R 0. 9954
A=9. 08
e h=284. 47
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Table 7 Interposition calculation of solubility by empiric model

BAWAHE B % N SRR i Z=

BRAERDHE ) ® B K EOTEE (L) ()
0.18 313.2 1. 108-02 1. 01B-02 0. 0009
0.16 300.5 5. 60E-03 4. 83E-03 0. 0008
0.13 293.1 2. 60E-03 3.01E-03 0. 0004
0.05 287.2 2. 00E-04 1. 94B-03 0.0017
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Study on Factors Influencing Maillard Reaction in Apple Juice Concentrate

ZHOU Ya-ping, WANG Cheng-rong, YU Shi-mei, ZHU Jun, WANG Ran, WANG Cai-hong, DAI Hong-yi*

(Department of Horticulture, Laiyang Agricultural College, Laiyang 265200, China)

Abstract: Studies were carried out on changes of amino acids, reduce sugar and 5-HMF contents in apple juice concentrate of
Lujial and Lujia3 (Lu for Shandong province, China; Jia for processing) derived from the cross between Telamon and Fuji.
Maillard reactionhadbeen simulatedwithaminoacids (lysine, phenylalanine, leucine, isoleucine, methionine, threonine) and
reduce sugars (fructose, glucose, arabinose, galactose, xylose) respectively incitricacid-phosphate buffer (pH3. 20)and in
apple juice concentrate. Theresults showed that lysine, phenylalanine, leucine, isoleucine, methionine and threonine contents
inapple juice concentrate decline during storage. Reduced sugar content increases first, then decreases, while roses and
descends again. 51MF content increases first, then descreases. Amino acids activities inMaillard reaction show great
differencesbetween incitricacid-phosphate buffer (pH3. 20) and inapple juice concentrate, andalso inreduce sugarsactivities.
Lysineactivity ishigh inboth experiments.

Key words apple juice concentrate amino acids reduce sugar 5-HMF (5-hydroxymethyl furfuraldehyde); Maillard
Teaction
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