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[ Abstract ] Objective: To identify tortoise shell and its adulterants at the protein level, and analyze the differences
between tortoise shell and its adulterants. Methods: In this study, polyacrylamide gel electrophoresis (SDS-PAGE ) was used to
identify tortoise shells and their mixed products. The tortoise shells and plastrons and different batches of authentic tortoise shell
were compared. Results: For the same species of tortoise shell, the protein subunit of dorsal and abdominal shells are similar,
and there was almost no significant difference in the protein bands obtained by electrophoresis. The protein subunits of different
batches of genuine tortoise shell showed little difference in one-dimensional electrophoresis, and the electrophoretic protein
bands were less affected by factors such as origin and batch. There were three high abundance proteins aggregated between 14
and 19 kDa. The band group of " two fine and one rough trimerization" can be used as a preliminary basis for identifying genuine
tortoise shells and other adulterated tortoise shells. Conclusion: The results show that SDS-PAGE electrophoresis can be used
to identify the tortoiseshell and its mixed counterfeit medicinal materials, and distinguish them by the difference of
protein bands.
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FEMOR B 2R 1 AN [R] ™ b S At e 4t 53 it fg
AR P 2bt, Hrb 35 iLfa o E i, &4t
SR BEZREG REIR B, ok St
Chinemys reevesii( Gray) 1 H S EH
1.2 {4%s

UKL (15 AE-8135, ATTO A w]); HIKAE
(245 Tetra System, Bio-Rad); BEHHL (K A/ R,
Bio-Rad) ; 7 Jie 40 (72 1653304, Bio-Rad); JIEE
fit [10 £L (1 mm) (Bio-Rad) ]; #75F ¥k 4 (B %5
KQ5200E, E LT A RAT]) ;. B0l
(3K-15 i w25 0L, SIGMA A w]) 5 W% IR
(B TS-1, HARDURALZR B A F]) 5 SRR L
(245 100 mm, b 50 5 A AF Dl & 57 i R A R
NCIDR
1.3 i)

ZEWK (Fikg 4.5 L, 7N Jm B QB iR R
ANT)) s SDS(HUAS 100 g, b at il RN & A R
vl) s =R AL B (A% 500 g, dbaifb T
J7) s ERBR (A 100 mL, bRt T )5 R BE I
(HLkS 100 g, Jbntfb ) ) s HZEBR (KA 500 g, b
AL ) 5 HEHECHLRE 500 ¢, JbRtfeT) ) 5
Wrse s G250 (HiMs 25 ¢, dbatfb ) ) ; HEH Marker
(CHEA% 20 Yc, dbstR /R AR M HRAT IR A W] ) 5 PO H
Fe O T (BUA% 50 mL,  JEatFRIR I AR Y EORA FRA
Hl) s 4 x AR ZE MR (S 5 mL, JE st FERIE A
BARGIRAT]) 3 Ripa 2L (ALK S0 mL, JbgtF
IR AR IRAF]) 5 BREAMECIRS 1 g, dEat
FEAH AP HARAPRAF]) o

- 1252 -

ERERER

F5 K5 G KAEH
1 la LB FH JRARSE
2 1b L T H T RIS
3 2a EpEf B TLIR AN
4 2bh ELp R TLARTRM
5 3a FIEALK A L H TLHTY
6 3b TR T H LI T
7 4a 5 FH LM
8 4b Lfg N LI M
9 5a e T LA
10 5h ELp R H AR
11 6a LA e EH i RARIW L
12 6b LA TR T H ARy R
13 Ta i bl fe A TR
14 7b i) bt f T I
15 8a G TR
16 8b PWEBATH TR
17 9 /N JUARHLE
18 10 Kb MwiNE
19 11a rhAefEf I ARRSE
20 11b rheEfEf N I ARAR5E
21 12a Hifa JTARITM
22 12b Hife T H J7ARTN
23 13a Tl fa i RARIRL
24 13b Fhgfa T H WA
25 14a h e B TR
26 14b gk T H TR M
27 15a s EH JUARSTN
28 15b Dt N JTARITM
29 16a 56 FH J7ARTTN
30 16b g R H TR M
31 17a Lfg FH JUARHLE
32 17b Lfg JTARME
33 18a Lyfg BH jAiN:ap
34 18b Lfa FH VLI
35 19a Lfg | H LI
36 19b g R H LI
37 20a Lfg B WA
38 20b L TH WL
39 21a Lyfp, [ dtnt

40 21b Lfg T H dtne

41 22a Lfp dbat

42 22b Lfg TH E[#

43 23a fp FH dtnt

44 23b g T dtnt

45 24 SRR A b2
46 25 A HRE b
47 26 SRR M
48 27 S RE S LRI
49 28 S HIRE TN
50 29 B fp R H b2
51 30 Lfg T b 1=
52 31 G R H LM
53 32 9 FH TREN
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SBCHIRBES Ji %) 2 ot £, TR 2RO A o, IR O
A4, FEBHREL 20 mg, HMIA 4 x & H )% Loading Buffer
100 pl, BZE7K 300 wL, REHARRR 1 x 195 i,
100 ‘C /KA 10 ~20 min, B EG, AL HE O
14 000 rmin ' &0 10 min, B FIEHE 1.5 mL &
OEW, AR 4 CHER.
2.2 [ &
2.2. 1 eI (12% ) Mk i (5% ) RBCi] 4% 2
Tl A6 B IR B - 2R DA M T e B8 Jie ( SDS-PAGE)
SRR (APS) FlPU B 5 £ — i (TEMED) (/5 27
S5 I re ) J e ) A T R0 ) L e I fi T
W, B7 IR . Prisan e AR R R 2,

%2 SDS-PAGE E2HIFT &R

mL
VG JRE e I3 12% 3B 5% WeAR I

ZEIRK 1. 60 1.40

309% P75 Tk e 1 T 1.75 0.33

1.5 mmol-L " Tris-HCI( pH 8. 8) 1.30 —

1.0 mmol-L ! Tris-HCI(pH 6. 8) — 0.25

10% SDS 0.05 0. 02

10% APS (fE1BERTIN) 0.10 0. 02

TEMED ( 8 i fiifin) 0.01 0.02

B AR 5.00 2.00

TE: —FR B

2.2.2 AR S HZE R ACK B3 AR vh e T 0t
1708 73156 e W ORI S VR = S L
B, WAL 12% 8558, 1A B I 2
) 224 (RE AN AR DY 43 22 = ) R B R A3 S R e [
U, BRI R AR AR, T 5% r)vk4E
W, HEART, BCE 2 h DLE, Frkdnie o e REE G
GG T, HIH UK BRI SR LUE R S
2.2.3 SDS-PAGE HiJk RO 5 2R EHfRGLS 4 x
Protein Loading buffer ## 3:1 [ L FFE /MRS . IRTE
RAGE, Wk 15 ~20 min M, WKIRZE
SERPECE VK R 2 min, FEA 14 000 e min ' B
2 min, HELLZ S EIEBOHEAT RAE(10 pl) , SEH
80 V [ HL i 48 AR B Ve A I, TR R 2
120 'V, TRHE % B3 SR ARG A IV AT 45 1B R
2.2.4 ARG S e R0 i AR Al P I
th, M Sl R, R, Bihje
W, BITIABL AR, 20 IRGN G, HERHEAR

WG, O SB E. FEEBHRIR IR AT
3 #R

3.1 fa Py R P 2541 19 SDS-PAGE

A I X AN A fy b FE Y55 19 SDS-PAGE
KSR B, X TR —dh e i, R 5
SR B SO EARL, Ak AR B 8 B s ARl WP
R 20, MELLE I — SR kO AR P 1 S
B TIX O e AEAR S50 LR RO 8 LT 30 X
B, UZRTEAZRMFILFAE, [ e 5 25
ARSI PO R SR P T RE

3 =y

B 1 2a2bxttbE B2 3a3b xttbE

B3 4adb 3FLEE B4 5a5b xtLbE

5 6a6b XFLLE 6 13al3b 3fLLE
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3.2 R[AHEYRIE i f B Y SDS-PAGE

WA EI IR B E B (WL 7 ~8), % 20 4t
IE S H 2 o B AR B M WAL AE R, BPIE
st P FH ZE — 24 v K P B B 1 2R 1 AR 25 S
RN, AR E H &0 ME A BB S %2
i, KGR Z R, [F B ] F ) — 4
VK SE 0 A B RS P S I

14 15 16 17 18 19 20 21 22
BE7 1-~10 ik R RIKERE

23 24 25 26 27 28 29 30 31 32
E8 11 ~20 #tIF &t FHEKKE

3.3 iEah LAt 2544 1) SDS-PAGE

5 ILIE 9,

It BT E 9, AT LA H 4% A B e Y 2R
H&WAAES, BRAWEN S 7R E 10 ~
200 kDa, 7E 63 ~180 kDa, 12 /% F it o, B 26 1 &
St AL, B IX B 7E 15 ~63 kDa, £ fiFh
R EA AW AHEX 5 78 11 ~15 kDa DA K&
11 kDa DR, & fh A i fa HLFJC W] 2R E 4501,
MELLEATIX 43 o 0T DA DU 45 i b A 43 25 o 1) 2
H7E 63 kDa DL (K orF i NRAHMRL, AT REA
REREEH, ARITEE -ERFRTNER ST
i, X Marker Z5007 A TIE RS R 1 HE I 5 X6 1
R 17 F i b e il 2, 45 2 5 A8 B a0 3 R
ZAFMER S TR
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B9 EmkREAHmEREKRE

IEA A (RERL 1) BRI SY EaRAS, BT L
WAL H 7 42 kDa T [0 F T, AHEMEA
iy, DAJCAE 25 kDa B, A5 PO A5 AR 4N 1) 26 7Y
RIE [ %0 HLT-#7E—de, 16 21 kDa fffir,
B ABHAMBEERTEMEA KW, 7® 14 ~
19 kDa, f13 #@mFEEARGAE R, X “ZH
—HERE” MARHHE, 1T LARI AR Sy 45 50 1E &
e B RIEC A A TR O St A, RS sE I R 2k
AT RO EE SR, & PR A e R ARG 2R AR 2 B T
JEIX—FE L, ORI A SRl A AR Y
HHEATIX 53 o

T RGOSR A R B I R B AR, X T
1 R 1 A LR 22 F I Y 15 ~ 63 kDa 543
PATAAR AT, A4 IEN 1, AAHIE N 0,
DA Marker JRFAIE BH S 19 85 11 43 F i W R MLER 45 i
Fifa RAEARAL B TR WA FEsFRIEAR
i, BAREEES,

XoF Eb FL O ) B DA 2R BB i A B P AR 28 R
ALK B 14> T-H7E 63 kDa LA b Jo 4 4% i i
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o 135 130 63 48 42 38 35 32 30 28 25 24 23 22 21 19 18 17 16 14

kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa kDa
1 1 1 1 1 0 0 0 1 1 0 1 1 0 0 1 0 1 1 1 1
5 1 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1
3 1 1 1 1 0 0 0 1 1 0 0 1 0 0 1 0 1 1 1 1
6 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1
7 1 1 1 1 0 1 0 1 1 1 0 0 1 0 0 1 1 1 0 1
8 1 1 1 1 1 1 0 1 0 0 1 0 0 0 0 1 1 1 1 1
9 1 1 1 1 0 0 0 1 1 0 0 0 0 0 0 1 0 0 1 1
10 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 1 0 0 1 1
11 1 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 0 0 1 1
12 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
13 1 1 1 1 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 1
14 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 1 0 0 1 1

I YIF, HAE 135, 130, 65 kDa &8 H 70 1 it
FUE L, AR A R R 26 o X L 3 Hdls
TR, I B SRISHEAR P nl LAXT L3k 12
AP L R B AR S R AT #E— 2520 B, AT B
b X f R ST O il e AT 50 o BT LI 10,
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E10 aRREBRARGMEBFFTRER

RIOPHEE R DA )l £, P A 19 2% 305 1)
MLRBONEERES, R RS RISEX UL U AT
R, TRIMEER S B B 400 DL 4
PP RS AR, RS 5 ah B () 8] 35 14 1 2
AR GETT 0 HT, TF]— 41N A% dh B (R 8] g £
BRI, ARIZLE A R (R ) BRI AT . Bk
a9, 1L oh—4, 7.8 h—4, 1,384, X
3 LIRERL ORI E R, R 6, 12 J5—4, 4,
5 h—4, XL R

4 itig
X SR AR B AN [A] 7= b B A YR Y 22 41 1 5 £ T 2 61

PEATRIK SRS, A BT B AR B & 1 A4 LT A
], AL A 22 AR, RITR] — &b Y f8 R
HAER BRI A MELLZ 7 1 LSRR
M, A i R A A PR A B o

XPRRE R AT INEE, KB B[] — 2 A R
AIREH TR ELEGI L, W L SRR R S Rk
g, 3 SR EMRIUK oy AR R 7 S
A/ 8 SRR Al KBS (X D B B ES R, Al
REHARMITERE 22 L2 T LUK A 2670 LEACAI L, PRt
o HL DA B A R A9 S 20 T R AR TR A D A T
A A E R X2 D SEAR DS A R I, B3 U R A7 A
HL K AR AR BL A B MR FLLK F fE T 24
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