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Effect of liquid nitrogen rapid freezing technology on components of water-soluble
proteins in ground dragon and their activities
WANG Hou-wei
(College of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250014, China)

Abstract: Objective To study the effect of cold-processing technology on the composition of
water-soluble proteins in ground dragon and their activities of thrombolysis and anti-tumor activity.
Methods Ground dragon was respectively processed by traditional processing technology and cold-
processing technology. The latter was done by the liquid nitrogen rapid freezing technology and lyophiliz-
ing technology. By means of qualitative and quantitative tests, SDS-PAGE and the software of ImageTool
were applied to analyzing the difference of protein components in ground dragon from the two processing
techniques. Fibrin plate method and thrombolysis test in vitro were carried out to determine the difference
of the two processing techniques for the fibrinolytic activity. Micro-observation and MTT methods were
used to assess the differences of antihepatic cancer activity between the traditional and the cold-processing
groups. Results Compared with the traditional group, the components of water-soluble proteins in the
ground dragon processed by cold-processing technique were more abundant than traditional one, and the
number of protein bands and concentration in SDS-PAGE gel were more and much higher. Although the
two kinds of protein solution from the different processing techniques had the visible fibrinolytic activity
and antihepatic cancer activity, both activities of cold-processing technique were markedly higher than
those in the traditional group. Conclusion Effects of different processing techniques of ground dragon on
fibrinolytic activity and anti-tumor activity are significant. On protecting the bioactivity of proteins in
ground dragon, the cold-processing techniques is advantage to the traditional processing technology.
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G B IKE M| Pheretima arspergillum, E per-
rier; NP5 SMC721 41tk & Ll ZERGER,
HHAERER.
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BB BN MR ER T, R B B, A
BEBRAG~10 mL/g), REL G, 8 HRE 1B
B HRBRERZTRME, A B AR R (&
KMBER 1~2mL/g), EZE MR CBLE 70~120
B HEBZEHE TR B H T8, W8 E KT
.4 CHKERFEA.

2.3 EARBEMHE: BHRKRE 10 mg 54
H TZH MR M R SREAEH TZH &0
HTH,. A B%EA 1 mL 0. 05 mol/L Tris-HCl (pH
7.6) Bk, O EM,10 000X g BL 10 min,
BE#EB. T4 CKEREER.

2.4 FBHMRBEWH SDS-PAGEX , fg 4] 12%SDS-
PAGE %8, & B 20 pL B H T Zr 5 4 28
HEBRB. 55 L ENBRTBE, KBEY 2
min,10 000X g B.L> 2 min, B _EHWE K. 5L 10
mA EREKZ LS BER, Fi#KN 15 mA HES BK
SR RARB R B W EE 2 hs XA
EBULEDBERGEPE 4 h;HEREHR,

MABRER . RERI P, HEBRBEARER
FHROTRIE LA GREH,.KBRH LY
FRKBEEHEARKERAS TZHEMR %,
FEWHRHBETEFEATTE. FIEHXGF
BB 1.44X10*~4.30X10* 5N FHRE X
F6.62X10' I EMBEBRR B EGAHTZHAX
REBHES, MEREH T ZANTEEL 15 4
EEMEQEHEHMNSFRER 4.30X 10~
6. 62X 10" K, FifEH TZWEALKWEHMEE, B
BBRAH TZH4FHREHER TREREANT
2 L 4X10' UTFTHEMNS FREX E58E
HIZHAARAHER FREBEH T ZANER.
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EH1 #MEKEHEED SDS-PAGE
Fig. 1 SDS-PAGE of water-soluble proteins

in ground dragon
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FWHEDHNER, ATLUERAMW Lane2.3 £H A1
MEARME KRR T ZABRER (304
BETHEREHTZ CLE4); B KT, 5B
#) 25~50 mm KB, RBEMAH TEHR 15 M ER
B, A g &l T L4 X | A, R LA
B/NBE H 0 ZE SR 50 mm DASMOARHIT 4 F R
BX,FGAN T ZHERIMBRROEOE, Rtz
Sh.ERBH T ZHNE D EEY & TARRHT
ZHKAN %, R TERESE 1 R
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Lane 1-marker Lane 2-traditional processing

technique Lane 3-cold-processing technique
B2 #RkHEEA SDS-PAGE MRS #
Fig.2 Gel analysis of SDS-PAGE of water-soluble
proteins in ground dragon
BT 55 CHAIA 8.1 mL 0.3%4F 4% & Ry Wil
0. 65 mL ¥E 1l §§ (1BP/mL) , IR SIB A V&R P, B E

BH., £FRETAR 0L EYHRBHNEARE

B MABIFLR B FRET 37 CHEFRBPHESR 15
b, BUHS P, 00 28 L 3 B 1 5 B TR R %o R 10 L
AEEAVFRENE. ABEBEHESERERPX
AMRIEW. TEREABBERN K NERG BB
ARXF G A7 IR BB I EARvE B 2R i R S ST
FRA, BB 3, 7R RALBA A 4 F O K
B:;Eaaf TZ45KBAaN T ZH4EMELR
Bt B B B A4 K A L 5 KR B B T 2 A oK R B
RBERFEEBRHTEZH, BREEROTBE
P, A R AR R B s AR B R 100,50,
25.12.5.5 U/mL, 43 HIB 10 pL SESFEEEQ PR
b, )E 37 CAE 18 b, DLR BN B A% BN
B URBEEKBIEECSEAETO VLR L
T B 1 7K 8 T T AR A 0 B A A A ) AR E R 2R
EHBHH Y=0.872 8 X—0.659 3,R?*=0.997,
BEFEEE TR, BHBEHRAGH TZAE TR
AKBHEBEAAM N TFREBHEGBEE . ME 1.
A RERBH T EZHANAEEEY R 480 U/mL,
REGHEF T EH 060 U/mL)K 3 45,

2.6 BFABRIEE . EKEFRE 250 pL MK

#1750 pL TNTC £ ¥ ¥ (20 mmol/L Tris-HCI,
0.16 mol/L NaCl, 0.001% ¥ 1 # B BE5-80, 30
mmol/L CaCl,,pH 7.4), REB S E 2 E B /DMK
Ep &, 58% 100 pL. 37 CEE 30 min ERE R
B omEBHRERE,/NOMA 100 pL f7 30 # 5, 37
CHR¥R 12 h, R Ep BHEW AFERR, 2 KRR
ZEMAMBEREHORE. KA SPSS 10. 0 41t
BEANELI PEABEAITRRRTES . &
REWHKBEH TZAMNEIMBEREEN 10%E
A EGBRB T ZEZMEREEN 40 ER RRA
HLZHANABRTEHREAZAW T ZHAMNIFE
A 5AREQVRENESE R .

I-RRBHTE 2-xH -FgEmils
1-cold processing technique 2-control
3-traditional processing technique
3 BRAREEAARFHRAER
Fig.3 Determination of fibrinolytic activity of water-
soluble proteins in ground dragon
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Table 1 Results of fibrinolytic activity and thromnolysis
test in vitro of water-soluble protein in ground

dragon (x*s)

| 5 SWE/ (U« mL-D) EIh B/ %
xR 0 0
HREHTE 480+3.6 7041. 2
GRRNTL 16041.4 2440.2

2.7 KBUHEALASPMERENBHNE. &=
st BB DMEM 3532, A 0.1 mol/L # %A
pHEZET7.2~7.4, 4 CHRFE: R4 METF 56 CKIE
30 min, —20 C{R#F; BBEH 8 A 0. 01 mol/L,pH
7.4 PBS ME#I iR 2.5 g/L WIS W, 4 CHREE;MTT
B AEES KR, EAREREN 5 g/L,0.22
pm HFLIERME S BRE % 4 CRF A4
B SMC721 =& 1098 /N ILE UL (BB E
100 U/mL, # % & 100 pg/mL) ) DMEM ¥ 5 &
hF 37 C ,5% CO, BHMEHF  BHBHBETM
R ABRSBERER, BWIEFREN, 2BREHELE
e, B SMC721 A& IEHLE, InA
DMEM 3558, AT AR B R AT AR EE R
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A-control B-traditional processing technique C-cold processing technique
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Fig. 4 Effect of water-soluble proteins in ground dragon processed by different techniques on activity

of anti-hepatic cancer SMC721
U1 B B K B3R SMC721 408, A 1X10°/mL
FEEMT 96 FLA, BT 100 pL, AR 12 h Fin
., AREF T EM b kBEEEAAS> 3 5 A
#,4r 5% 1 250,250,50.10 pg/mL, B H BB
SAEA. BG4 b/, DLRFAAEFLE. B
LUPBSH I K. BRHELERRF. BT 2
DMEM £ % 100 uL,MTT ¥ 10 L,37 C/5%
CO, BH4LEME 4 h FhILER, /DLRFLA

B . SAMA 150 pL DMSO, % 10 min, %

SRR, AR E BRI E 490 nm bR
e A, 5 40 M A 0 R (40 B A K il
= (HEAFH AE-HHAFH AE/MR
HFH AEX100% ], Bk 2. F] REREH T2 BT
15 3 T K P YR 2R B 4 40 X R A 5 3R 0 N PO 4 B
(SMCT2DYMRA R ENMEMRERELDE
24 h, %410 1. 25 mg/mL RBAH T LB EE
BH4 4% SMC721 R EMH R GKEL) B
EZETEGHENIZHASKER).
3 iTtig
HYABERSUSRABERANE,ZAL
BAREKGEMBRE LD RH LR BNER
BREBZAETRELGHWTRENERAT, BR
MTREBEREENEH LZESSIRAGMPEAR
KGR M. X B REEERS
5 A% AR YRR R L AT ROCR A AR A R
MG TREA R #TREAR . XHERS %
GRE LLZ TR REKESEERNAR BREE

£2 TEAFITHHBRKBREFAS I SMCT21
MM A SR Geks)
Table 2 Inhibitory effect of water-soluble proteins
in ground dragon processed by different

techniques on SMC721 proliferation (x+s)

B s Lt A K MR %
He KBRAHTY  ARAHTE

10 ) 2.52+0.45 1.44+0.25

50 10. 38+1. 37 3.153+0. 89

250 22.2440.96 8.53+1.14

1250 36.57+2.21 14.48+1.07
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PR PSR A e BB AN RSN R A R
B R BB E] 1E A T & 5 28, S BOMI B AR W06 1
KR H—PPRIEL . RABTLZH SR
THRESTSHEHBRE ABEEILFZLBH
IR o A ARG IR A ) T 0 3 8 3 s P VR R T
ALEENEAREARAR AR EY BT,
HE T ZE AR IR A& 1 T BT B ARG SR R TR T AR 8
ARG RE T8 ENER LZERET TR, &
7 LA RO R A Y R R T R S R B R TE PR AL
SRR S A REN, ERAR T Z R R
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EH 444 SDS-PAGE 4 # ¥ 84 T RBHEH
T BRBEESHMEEEG S ERTREER
I%.
EERBH I EEAGT . BRI EOLL
BRI TFREIWENEER, ZXTPRE
SDS-PAGE ¥ I #9 % A f 4 F R B K LR B, 5%
BRERGERSEARXENBEHARERR LS
7R 3 38 B B 4 4 FE E Ik b RE AT, 22 B0 UL IE T A
B RBEH T 52 RE 6 A 0BT 0
T RER T, FERR T O BB ARG, B R T 4R
BAGRETH . BT L RABEKRT #1T, 84
B RIS YEAR AR, A LI B A A WA,
FHMBELSEEE. Hit, KEAKH TZLZH SDS-
PAGE BA&WHEZ THEMANTE AEKML
FHRERX . EHARHN T ZHBEHFHEZFEWR . B
MEH TZH B BN KBEEESARBBRE SR,
Z FpAE X 4> F R B H3E #4941 5 78 SDS-PAGE #H &
FERAT . FBERERABSERNEDE
RURF , R BE A, R ZE B, U B K& 5 R

FHkM LA RIS b, ABRE B RRE
L ZWER TEERLS S IRAES Ty M
i 3 4y 2 P 285 B S
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i E-HN BRREBFCOXBASFTAZEHENERE, i RAZ-CZEDBBEERIRM
(AOT)/Z.B/K /B F CO, RAMANASBHFHEBGETHE. &R EXEREN 25 MPa B 45 C KA
4h, CO, BN 2 L/h &G F,BIEF CO. RAMAERMWAS BHFERER ZM/K/BHEF CO, ERK 3.2
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X@R:ASASBH BER CO, RMMAXR; BER CO. E

4 %8 . R284. 2; R286. 02 IR A

XM B 0253 - 2670(2007)07 - 1003 - 04

Ginsenosides from Panax ginseng by supercritical CO, reverse microemulsion extraction

LUO Deng-lin, NIE Ying, LIU Jian-xue, GUQO Jin-ying
(Food and Bioengineering College, Henan University of Science and Technology, Luoyang 471003, China)

Abstract: Objective To raise ginsenosides yield from Panax ginseng by supercritical CO, reverse mi-

croemulsion extraction. Methods

Bis-(2-ethylhexyl) sodium sulphosuccinate (AOT) /ethanol/water/su-

percritical CO, reverse microemulsion extraction was carried out to extract gingsenosides. Results The

ginsenosides extracting rate by supercritical CO, reverse microemulsion extraction was 3. 2 times that of by

ethanol /water /supercritical CO, extraction in extracting pressure 25 MPa, extracting temperature 45 C,
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