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Effect of Dimethyl Sulfoxide on the Activity and Conformation of Papain

HE Ping, HUANG Zhuo-lie, WU Guang-hong, CHU Zhi-zhan, HUANG Jia-le ,SHI Qing-cui
(College of Life Science, South China Agricultural University, Guangzhou 510642, China)

Abstract ; The effects of dimethyl sulfoxide( DMSQ) on the activity and conformation of papain by ultravi-
olet and fluorescence spectra were studied. The papain activity in the reaction system contained low vol-
ume fraction of DMSO increased as compared with that in control experiment ( P dimethyl amitorize =0) - Howev-
er, with farther increasing the volume fraction of DMSQ, the activity of papain constantly decreased, the
first ultraviolet absorption peak exhibited a red shift, and when reduced up-to @ gmeiy suorice ©f 50% the
first ultraviolet absorption increased. In different volume fraction of DMSO, the papain activity in fluores-
cence emission spectra had significant changes. As compared with the control experiment (@ gmemy sutforide =
0), the K, decreased, but the v,,, increased in @ 4oy mitoxise of 3% ,10% and 20% . It was demonstrated
that, in low volume fraction of DMSO, the papain activity increased and its conformation had less chan-
ges, however, in high volume fraction of DMSO, the papain activity decreased and its conformation had

more changes.
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AJNEE BB ( papain) 2] ZFETH AN Cari-
ca papaya F RIS AEE OB, P R AT RBCEET
R AR RS E— AR, i 212 MEEBRR
AN WS FEA 194 Tyr BES A Trp K
£ 4 1~ Phe &3, 7E 275 ~ 280 nm b £ 5K
et KR B A AL R AT A i, 2L
AT IR E N L S B T RBUE MR R 4
RIATHEAMBIR. A 3CBF5T T 7E& R IR U
THIETRE R D ARNE S BB TE N B 1
AU KA FORIE B, AT AN THREAR
VLR B o1 25 F i A5 4k, 18 75 A DL 052 W
a3 F AL B FLEE.
1 #EFE
1.1 ##

AINEAMAE AT R E B3 B 7™ &, &5
sraifh. ARJNE B AR MBS E 2R Sigma 24 7] 7 &
oA 350 A B =S i
1.2 Hi&
1.2.1 KREGEERMGIE 1 g/LHARE
BB BEE# 0.2 mL, M A 0.25 mL #7E 57 (0. 1
mol/L pH 7.2 B ML 25 h ¥, NS 36 mmol/L &
f%.0.6 mmol/L EDTA) 1 2.3 mL — H X FRER
[fE R B4k & rp — B 3L W R R 0 4 A a5 3 0,
5% 10% 15% .20% .25% .30% .35% .40% ,50% .
60% 1 70% , A 0.1 mol/L pH7.2 B2 22 rh ¥k Bie
#1,F 37 CTFH#HA 10 min, i A 37 CHAK 10
g/ LESE VAW 0.5 mL,37 CHEBKEHRG (160
K/min) KR 10 min, SR fFA0A 200 ¢/L = AL RE
W 1.0 mL 2 FEERN. XRELMA 200 /L =8
LBV, B E L ER, K 5 EEHA. o
¥, B EYE R TR 275 nm AN E YR B

¥ 37 CFAINE [ Bk 8 & A RTS8
A1 peg BERRINEE R E A — N BTEEBAAL(U).
1.2.2 WA ERMERTARNE GEBGEIRK
K KRS EGME B g/L BIARNEA R
ZERHR 0.2 mL, NELTES 1 mL, A 9. 8 mL —HIE L
PR [ (o v B AR R 4 B SiliA 8 0

5% .10% .20% .30% F1 50% , — FH T WEF 0.1
mol/L pH7. 2 BERRZE phik 1,37 “CIEIR/KIB HIFIE 10
min; X 0. I mol/L pH7. 2 B SE v v X & B W AE X
B, BEE, USTRIAZE, B UV-2401pc 5T
1E 195 ~400 nm T § # & AL B R 55 19 £ SRR
TE; LA 280 nm AEAEEAS, F F-4500 24 00k
FETHAE 280 ~450 nm I E & AL B G TR R AT
K.

1.2.3 AAFZGBAERRAARBRSE - FRAER P
HAFHANGNE  AJNE DB F0E R R
FAEY#HT . B g/L RN A A
0.1 mL, A 0.25 mL BERFI 2. 4 mL — FILT
[ B RO A B R B AR A B Bl A F
0.5% .10% F120% ; — A EWETF pH7.2 /0.1
mol/L BB vFik ], F 37 C FHi#h 10 min, R)5 5
FmA 37 CHAM 15 /L BEE B W 0.045,
0. 065.0. 085.0. 125.0.250.0. 500 mL ( Z>F 0. 500
mL #, A pH7. 2 9 0. 1 mol/L BEFRLZE pP¥k £h3F) ,37
CTalE/KAE R (160 RK/min) )i 10 min, R )5
JMA 200 /L =SB 1. 0 mL 2 FBERAL. Xf
HELMA 200 /L =R LMER, FMBEEAHE
woHMEsMEEMRE Sl M EERTEK
275 nm AbHRE 2

1.2.4 ZARHURE 4 Bradford FeltinEE
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2 HEREHH
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ARG BB AEA R F 40 30— F 2 W R R BV
PR 1, YRR TR 5% 10% |
15% 1 20% B , AR JNZE 1 BEE P LT PR (o —qpgm =
0) 43l Tt 4. 78% 8.32% 7.06% F14.84% . 2h
ZO0HT , AR B — 3 T AR AR 2R (3 B8 G
HMERKEE(ERL). MEHELRERS
H—E TS KM ECGEEEAR R, YRR
BURTRABH 30% .50% F 70% B, A SR A B 15
PEHEST BB TRRE T 22.77% 39. 13% F1 61.75% .
22 AMEABEARGRSY _FEINAZR
R B SE S IR e i
MWE2 ATLUE S, S BH (o pyar =0) KJNE
HEE SRR 2 B Rk g, oy SN TE
205.8 #1274 nm &b, ZE AR BE (DL B 4051 K
0.358F10. 03. fi% —H X T IRERI BT E ., 5
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Fig.1 The effect of different volume fraction () of dimethyl

sulfoxide on papain activities
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Tab.1 Variance analysis of papain activities affected by different volume fraction (¢) of dimethyl sulfoxide
RIE HH B R By F PoF
variation source degree of (reedom sum of square mean square
AR ¢ - mgamdifferent @y i 11 2299.905289  209.082299 59.21" <0.000 1
1=ZE error 24 84.745 733 3.531 072
B total variation 35 2 384.651 022
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Fig.2 The ultraviolet absorption spectra of papain in different
volume fraction (¢) of dimethyl sulfoxide
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Fig.3 The fuorescence emission spectra of papain in different

volume [raction (¢) of dimethyl sulfoxide
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Fig.4 The kinetic curves of papain in different volume fraction

() of dimethyl sulfoxide
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