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Diffusion Mass Transfer in Lysozyme Crystal Growth

Duan,Li  Kang, Qi*  Li, Genpei
(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190)

Abstract An optical diagnostic system consisting of a Mach-Zehnder interferometer with an image proc-
essor was used to study the kinetic process of crystal growth. The crystallization process of lysozyme protein
by vapor diffusion was investigated. The interference fringes around the growing lysozyme crystal were ob-
served in real time. The effects of sedimentation and diffusion were analyzed. The experiment demonstrates
that the fluid physics characteristic has an obvious influence on the solidification of the crystal growing face.

According to the present experiment, a discussion on the protein crystal growth has been advanced.
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Figure 1 The crystal faces of lysozyme protein crystal
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Figure 2 (a) and (b) the conventional vapor diffusion methods;
(c) the vapor diffusion method which is fitting for interference
measurement
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Figure3 Mach-Zehnder interferometer

2 EHRSEEKRTRE

SKAFARY B4 R RAFEE 292 K. Bk 6
UL HIPRFE 4 25 mg/mL B B B AN 50 mmoleL ™" ff)
pH % 4.5 () 6 pL BEERMNFTAL K. H FHBEN T IR/t
B, # 400 pL BRI B AR, R SAE M
#414F, B F Mach-Zehnder FHAX b. HAKZTH R
FiTH £ 0TI LR BRA. WHERPTEAT
Z 8

ELRPIBYIN2 dREREEKER 245, &
fhithep I — /i iE, BRI T A T & LU
B. ZTH BT GEERKHERTIREHRZL,
LR RWE 4 iR, £9% Mach-Zehnder T 4%
M1 b RE—KER, SREUGHE, FHEt8d K&
B4 408 1%, IEFERE % 408x4=163211, EBREMN
B IR AL il %

B4 HEEREEKEETYELEQC mmX 1.6 mm)

HARBESERT — M BERTE 0.5 mm #
gk, EakAER A ST RRRTH LN, %8
KA, 1MO)TMLEBIONENRERE, M F
WHWUAMQODHREATE, EixmbERdE =
ERESERIRFRTH LY, TMRAE~4 M NaClo; &
FAEKN P BRATH L. ARERD, £€i
AEAERK T —h Gk, EXEE AN ARKRE T
WAL,

B R AT AN SHBTHE, ATLEEE
WA ST M AEEN, FTHESRENXRE WAY-15
ABBE #8378, MEAREHRBKENEORE
WIS =, s RWER 1 FiR, BELREEAE
WRESHSROXRAME, WHE 5 Fir, SEERE
FIxFRRIEXH

7=1.3492155—0.0002266¢ @1
oY ETS:
Ac=—4413.1An @2)

RFRERU GG EERIELKR.
RIENZEB AR, & HERIKBEHE S,
W 6 fin, Kb @B RRERLSAE, (b)ERFK
BERWE. X MR EREIKE, Y RGN E
XER R, Z MARRENZN. ERKIBEEAEFE
RAEKT —AMRTKOBEEBERE T HEANRER
AT LB I v B BUR RSN IR BE AL M Z E MU 15 2.

=

Figure4 The interference fringes in the process of the lysozyme protein crystal
(a) ¥="78 h 50 min; (b) t=163 h 7 min; (c) +=25% h 14 min; (d) /=321 h 2] min
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Table 1 The relationship between the refractive index and the concentration

Concentration c/(mgemL ") 5.0 1.5 10.0 15.0 20.0 30.0 40.0
1.3492 1.3473 1.3467 1.3463 1.3444 1.3426 1.3400
Refractive Index n 1.3490 1.3473 1.3467 1.3462 1.3445 1.3426 1.3399
1.3492 1.3472 1.3467 13462 1.3443 1.3428 1.3398
Average n 1.3491 1.3473 1.3467 1.3462 1.3444 1.3427 1.3399
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Figure 5§ The relation curve between refractive index and con-
centration
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Figure 6 The concentration gradient and the counter map
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Figure 7 The concentration distribution of the lysozyme protein
around the crystal
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