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DNA extraction and identification of the oviductus ranae
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ABSTRACT: Objective To establish a detection method based on molecular biology to identify the authenticity of
oviductus ranae. Methods The ovary tissues of adult female frogs were collected and dried to make frog oil. The
total DNA was extracted by the improved method. Primer probes were designed using the reported COl and cytB
genes of Rana dybowskii, Rana amurensis, Pelophylax nigromaculatus, Rana (Lithobates) catesbeianus and Bufo
raddei as templates. Results Sequencing results of PCR amplification products showed that only Rana dybowskii
obtained about 230 bp of products, and the sequence alignment was about 99% consistent with the COI sequence of
Rana dybowskii, indicating that the experimental object was Rana dybowskii. Conclusion Based on the unique
advantages of mitochondrial gene, the COIl gene of Rana dybowskii is amplified by PCR, and the subspecies of Rana
dybowskii is identified by sequencing. The identification method of Rana dybowskii and its products is established.
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S, S ARV DNA $2HUN %58 ik 1937

il

0 5

ARl 7 X AE S AR AL . (il M 2 B
7, J& AT PRtk A 288 7 SR M (B 5 T 8 1 o bRk iy BT
PRIES I 1 T 5, HA B2 Bt BT IR (E, &4 50
M2t TR R 22 5, SR iy AR S 25 AR,
A BRI b BN ] o R 28 5 v 3R I ARl iR 47
TEXTEE, BIF 5 205 SR 2 A 3 AR b IX A v [l b i A
Jt ki (Rana dybowskii)!' 2. {H F By AW S AT AELEAR R
G, AU 2R G050 2 A T R AR R AR gL

AU Ry P 20, B S e AR 45 B e IR
MR E S, TR ARMESE T . H AR RLTE 20
H 20 A Xt A R0 e (4 b A L TR A T SR 5 R I
e, HER ORI LR IR DNA [ cytB % bk K
MR, RBFREAAE T, Brifdi2UREUE DNA A5,
T AREETH G 5 DNA BEER A, T o g U O ) F 36 A
PRI R Ay s T B S Sh P A 743 - S5, (FL R T ot e
IR K B AR G IR UL DNA 7 A9
W Mt T IRER R R U TR A, RAEM FIIX A AR
Abpfd: AR R VIR Y PCR ik o 27 BT, BUA A STk
3 1A R AT 20 ) A b e A B YT b . ASBIF S A A
RAF KB LRLIR LR 4], BIEE gL <2 1418 il 1d
LRRLARRIE ST AT LA T i eP B A3 AT bR R B R G R KRR
WALD L ARG AL, AP RS col
WFFERT R AA TG o A5 8 2o e R 9 B At e
AL DNA, 1R AR A0 (0 45 5 075 8 TR 5 5 1 4 B
B, S8 A IE MR S, DU R E AR b R ) R
Tl 75 B ™ S A BN TR BERL AR 4

1 MR5ERZE

1.1 # #®

AHRERFLEEWKEE CHEBIE PH(FE)
TRHE R P CE AR B A sh P R S (RG2S Tefie
FLA) Y | GB/T 25884—2010 € EATE AR 2 YIS,
% F KU B AR P18 S W A i R AR I g (Bufo
gargarizans)(5 H ). 2 Bf Il 44 i (Pelophylax nigromac
ulatus)(5 H). #4Fi#[Rana (Lithobates) catesbeianus](2 H).
e VT MK i (Rana amurensis)(3 H) . % db Ak i (Rana
dybowskii)(32 H). HH 16 A~ AR MR I3 5 BBOETT.
HBHRE, TTHECHFR, ShEER. 2B, HH.
Hl. BT R SR M RS B, S IR
L. Ak, PR
1.2 X5

Basic B AL 3k (35 (A1 4k BIO-RAD A #l); EP BI£ 1)

REBERCAS I 23 BT RS2 (36 Bl ALPHA A H); 7A0-0052 BIAZ IR
TE R (H A H 3723 5]); Mastercycler nexus GSX1 % ##
J# PCR {{(f[E Eppendorf /A #l); QuantStudio7 ¥¢J6E &
PCR X (ZEE ABI 22 F]); MM400 ZH ZAIFEE A3 (1 [ 3 B 2
w]); Sunrise FEpR{Y (Bt TECAN 2 H)o

2xTaq PCR FIRB AL S: N20630)[ %A THECKE)
AR F]]; 2% CTABHIL 5 HC28172940)(FEiiAE#) . A
fii K5 No.160020444) (% [E QIAGEN A +]). TIANamp
Genomic DNA Kit IfiL 7 /4H Jifl/4H 2R 35 K 2 DNA 325G &
({5 #STE28)[RARA AR AL AR A ], SEi 5t
PCR 2 fE AR (5 00699230) (3 [E ABi A H)),
1.3 #HmALE

A T 18 O 5520 SR O S A U R TS A P S,
AR E S ACREE M (5 3 IRER), 26A 1.5 mL .0
B, IMARFEERBAEAE K BS Fild2kg 20 mg B
RSN 1.0 mL #1 0.5 mL CTAB 20, [R) B 7R RE
HOIA 20 uL B K A BUR AUMRl: R A g 18 B 5520
#10.5 g, 24 h 43R BKIE R 5 45T 0.5 g B SR I ACK [ AR
ZURE, 20 L HE A K,
1.4 DNA {ZH

F IR AL 4 75 e = B £ (cetyltrimethylammonium
bromide, CTAB)IEFEHURESL DNA; f5il] DNA it % 5
DNA ¥, FIBEARUET DNA B AL e g, o m] i
JH DNA $2HUR &I H I u B R B #5184k DNA .

1.5 BMEREKFE PCR ¥ 1E

M GenBank 43| F & AU . SBIETIAREE | AR
MR | A ek 0 R AR ek () 2R A4 COI I R T 271 RN 40 Jif €2
3 CYTB JEKFH AT HuxT, FIM Primer 3 511 5 X4ER:
P51 ¥1iR4%r . P COI 3-F: 5'- cecctttagetggeaaccta-3', COI
3-R: 5'-gtgctggtagagaactgggt-3', COl 3-P: 5'-atcaatcctggggg
caatca-3'(F A TAEW TREARAF AR &5 19 H
9 E B4y 185, 488, 193, 306. 311 bp.

PCR VAR ZR: 2 (5WIR I 10.0 uL, b FHe51#4 00
1.0 pL, DNA Bt 2.0 pL, #MEXKE ddH,0 F 20.0 uL,
R A K ddH,0. PCR ¥R S5 94 °C 5 min, 94 °C
30s,60°C30s,72°C30s, JH¥ 35¥, 72 °C 5 min L 5 uL
PCR ¥, 1.5%BRAEWHEEIC Kk, 76 EP B 2 D RREE KA
MRS I IFAIE

SEHFSE 6 PCR LW M4 &R : 2xPCR Mix 10.0 L, |F
Weo | W) AR EF &M 1.0 uL, DNA ##z4m 5.0 pL, 2K
ddH,0 % 20.0 pL, BHMEXTHE K E ddH,0. A2
¥: 50 °C 2 min, 94 °C 10 min; 95 °C 15 s, 60 °C 60 s, 7§
IR 40 K.

# PCR PRk & B A 1AW U REA PR/ BEFT A
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1938 B0 9 A R 2 R %12

W, M EditSeq #XIF4iH 4B, 1E GenBank L iEfT B H SN Beagal?, LA a2 i R Hh BN B 2%

Blast b X 36 uE4 Fir . GHUNS RS
2 HERESH F1 TRRMGEEHEIMROEN
Table 1 Effects of different volumes of lysis buffer on extraction
2.1 Lb3X DNA ZEGR W /(ng/uL) ODsgoms0
TR 85 BB (RO RE 8 B SE 4 BUIC 20 mg 4350 PMAHE TTTomL 0smL 10mL  05mL
A 1.0 mL 1 0.5 mL 2473, [R5 B 20 wL % (17 Al ARE ARR AR
K, ZESSEBIA 0.5 mL ZL R SR BUSCR B2 7 T HEBEMIFEdEE  15.820.8™ 43.95+£3.5 1.805+0.025 1.815+0.005
1.0 mL 2L (3E 1), BIpVTAREE 625512 25.05+4.5 1.56+0.08  1.53+0.02
TR R T A AR S (B 3 R TEE A 1.5 mL B0 HUEIERE 2624117 36.05£1.85 1.73£0.03  1.65+0.02
B, OMA T mL R, RIS AIAC AT E A K, LMt 6.7+0.8"  9.85:1.65 1.54£0.09  1.65%0.1

MR R S L 45, ZEHURERE Y 100 mg BHRE By A Al
LEEMRT 1 mL ZURRCR, PRSP TR SR
50 mg. 50 uL 7B 1 K A0 T R BUCR B (L3 2).
22 HMEREFRE PCR 184 16 A~ Hb 7R LR IEE R S K A K TR i DNA

B 16 A IR AL bR A b 2 L R S TE HEATE14 COI 3 BISZIHEE PCR 70, 25T 16 A-Hiig
17514 COI 3 ) PCR ¥ #8 F15ZHT 2¢ % PCR §74#, PCR X Y AR G AAe: A ot B BB B B S5y, T LAt eSS T AR
BIPEHIZ 1.5%BISREE e K, 76 311 bp KX MBLIEMG P HAHOLE 2),

g 11.25€1.25" 30.05+4.3 1.81+0.02 1.91+0.12

#:P<0.05, F*%mR; P<0.01, FI**&R,

#2 HABREAME KRR

Table 2 Effects of protease K and sample weight on extraction

HHFIHE K/uL
Tt /mg 20 50 100
B /(ng/uL) ODa601250 B /(ng/pL) OD:6012s0 B /(ng/pL) ODa601250
100 23.45+0.05 1.93+0.03 21.65%0.1 1.61+0.11 8.95+0.3 1.5+£0.12
50 12.75+0.15 1.86+0.04 15.95+0.21 1.91+0.3 19.85+0.42 1.69+0.4
20 1.0+0.8 0.89+0.25 1.45+0.33 1.26+0.06 6.25+1.2 1.81+0.45
10 0.35+0.12 0.78+0.5 0.35+0.2 2.33+0.9 1.65+0.3 2.71+0.23

M 123 456 7 89 10 11 12 13 14 15 16 17 18 19 20 M

L ppep—p—— . kT 311 bp

T VKB 1. B4, 2. 2 3. B 4. [l 5. AT 6. VEIE; 7. PR, 8. DHES 9. I 100 S 11 FEAS; 120 M) 13, IV
14. fHAZ; 15, 3@ Ak; 16, 54k, 17, BIRVIAREE; 18, rhAesfEng; 19, MBEMIREE; 20. 4-0k,
&1 514 COI 3 i PCR "y Hiik &l
Fig.l Agarose gel electrophoresis of primer COIl 3
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Fig.2 The effect of COI 3 primer probe detecting samples of Rana dybowskii from 16 areas

7 IR S B £ FH 7 VR U R L AT AR PR e i A A e
SR 2R KRS AR R SRR 100 A5 Y Z- L
ARAEINFT 40 5009tk il ATl PCR 73, 28 i
PCR Jy 247 34 A 9 B0 ™ W 78 B G AR AN b R LA™ 3
B (WLE 3). UiHAESE PCR VA AN IE FH 10 & Jo Ml il
HARUE

500 bp
300 bp

100 bp

W P4 Ml 100 bp Marker; 1 438 5 ZRJbbkid:; 2 ik

K13 514 COI 3 %K 5 AR LAk LA e i) L R B B i pl gt
JiE v vk
Fig.3 Agarose gel electrophoresis of primer COIl 3 by the Rana

dybowskii sample and Rana (Lithobates) catesbeianus sample after
water absorbing

S1YE COl 3 XAk M) . kTG &b
MR | BRI yTAE: . SRBEONFE A | P AR R AR e Y S

2t PCR ¢4 (ML 4), FBHIIRTZDEN PCR ikl LIS
2R3 2 S AR T AR o5
23 SRS RVEF R IR

I 19 # DNA(RFE 3 rAdtbil: . 5. Fiky . 40
R OBREL. BE, Rk, O, B E S dg N
B [Tk DA, ik BRBERE i SRRV |
FRABIE IS HEATS2 96 PCR AGI, P A& A b bkt
BT PR SL h EY E S, RAARIMEERE A 5 (55,
FHARTE T 5 | AR AT SE R B R AR (L E 5).

24 S|YERSHEYR UM IEIE

Pl DNA ¥FE R 20 ng/uL A9 Z<JUAR I TiRE &N R,
% 4 SRS B (DNA W E 4351128 20.2.0.2.0.02 ng/uL)
HIFERERE, X COI 3 5IYHRE T RAEMESE S, 4551
Bl o6, triEfiZe I 7, UEBHA AT LIE DNA & ik
BRI 25 A A S ) AR AL ARl

25 SIYRSTEEMIIE
23t 8 Y B 95 PCR G, 2B COI 3 514K
FrHA RAFAEZ VLK 8), X AILAREEIMAY DNA 471
ewtae, LREdET(E.
2.6 BEEBREFE PCR i &N FER S
519 COl 3 i) PCR 4 ¥4 W) g A: T3 1E )2 1n)
45 BAE GenBank H' Blast N 347 L3¢ 3. &HbAY 4t
Mol Ee X 45 R 5 AR Je Akl coX 1 3k R A A B
MH481231.1, MH481253.1, MH481251.1, MH481241.1,
MH481234.1 1755} b 25 SR R AR 97.9%~100%,
16 A3 0 AR MR e s AL AR UM R 8 o, HA e BE A [R] U5
P, [RS8 UE 1 A %3 0 vk B A S
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Fig.4 Effects of COIl 3 primer and probe detecting different treatment methods of samples
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Fig.7 Standard curve of sensitivity experiments of Rana dybowskii sample by COIl 3 primer and probe
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Fig.8 Repetitive experiment of COI 3 primer and probe

#3 FBHXZFRIL#REE COl EE L Blast L4 R

Table 3 Blast comparison of COl gene fragments of Rana dybowskii in different regions

FAEd R BERFIIbp B EER AR FEDH H X452 Blast N SZB5 HEXS 4525 1D E-value

ARt 73 #5159 31 HSSA0082 4l il (4 2 4 AL i F£ 1 (cytochrome
oxidase subunit, COX 1)JE[, 4> cds; Zekifk MH481231.1

L 241 ZRAb b 5¢-119, 99.95%

ZRAb AR 4> #5155 HSSA0082 COX 1 JE[H, 4% cds; ZekiiAk
MH481231.1 5e-119, 99.95%

ZRAARIEE 4 5153 HSSA0082 COX 1 J:PH, #B4) eds; ZRkifA

2s _ 0,
2 238 St Mk MH481231.1 Se-114, 97.9%

ZRALARIEE 4 B5 15 5] HSSA0082 COX 1 JLPH, 4y cds; Zkifk
MH481231.1 5e-114, 97.9%
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PErh
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238

219

241
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232

243

242

236

238

ARt

ARt

ALk

ARACA

At

ARtk

ALk

ARALA e

ARtk

At

AAe ki

ZRAb AR 4> B3 1593 HSSA0079 COX 1 JL[H, #4) cds;
MH481253.1e-119100%
ZRAbARE 4> 51551 HSSA0079 COX 1 J:H, #4) cds;
MH481253.1 1e-119, 100%

ZAb kRS> 8545 8] HSSA0029 COX 1 K:[H, #4) cds;
MH481251.14¢-109100%

ZR bk 2 3915 5] HSSA0029 COX 1 A, #4> cds;
MH481251.1 4e-109, 100%

Rty 25755 HSSA0082 COX 1 3L, #4) cds;
MH481231.1 3e-121, 100%

ZRAb AR 43 25755 HSSA0082 COX 1 JE[H, #4) cds;
MH481231.1 3e-121, 100%

AR IR 4> 2575 5] HSSA0029 COX1 L[, #B4y cds;
MH481253.11e-114, 98.74%

ZRAb kit 43 2575 3] HSSA0029 COX 1 2K, #B43 cds;
MH481253.1 1le-114, 98.74%

ZRAbARIEE 4> B3 1593 HSSA0092 COX 1 JL[H, #3453 cds;
MH481241.18e-117, 99.57%

Rtk 4> 51551 HSSA0092 COX 1 K, #4) cds;
MH481241.1 8e-117, 99.57%

ZAb kRS> B 458 HSSA0093 COX 1 K:[H, #4) cds;
MH481234.16¢-118, 99.58%

ZAb kLS B 458 HSSA0093 COX 1 K:[H, #4) cds;
MH481234.1 6¢-118, 99.58%

ZRAb ARy 25755 HSSA0082 COX 1 JE[H, #4) cds;
MH481231.1 3e-116, 100%

ZRAbbR 4 25155 HSSA0082 COX 1 KA, #4) cds;
MH481231.1 3e-116, 100%

Rty 25755 HSSA0082 COX 1 JE[H, #4) cds;
MH481231.1 2e-122, 100%

ZRAbbR I 7> 5455 HSSA0082 COX 1 JE[H, #4) cds;
MH481231.1 2e-122, 100%

ZRAbbRIE: 7> 5155 HSSA0082 COX 1 JE[H, #4) cds;
MH481231.1 8e-122, 100%

ZRAb bR 7> 5455 HSSA0082 COX 1 JE[H, #4) cds;
MH481231.1 8e-122, 100%

ZRAbARIEE 4> B3 15931 HSSA0082 COX 1 JL[H, #4) cds;
MH481231.13e-116, 99.58%

ZRAbbRIEE 42 B3 15931 HSSA0082 COX 1 JL[H, #3453 cds;
MH481231.1 3e-116, 99.58%

A bR IR B 458 HSSA0029 COX 1 K:[H, #4) cds;
MH481251.11e-114, 98.74%

ZR bR 2 3915 5] HSSA0029 COX 1 A, #43 cds;
MH481251.1 le-114, 98.74%
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1943

3

FEDH HEXT A5 AL Blast N SZB5 X452 ID E-value

ZRAb R 43 2515 5] HSSA0082 COX 1 E[H, #4> cds; LRifk

MH481231.11e-114, 99.57%

ZRAb A2 B 155 HSSA0082 COX 1 JL[H, #4) cds; Zekifhk

MH481231.1 le-114, 99.57%

ZRAbAR 4 2755 HSSA0082 COX 1 KL, #4) cds; ZkiiAk

MH481231.1e-115100%

ZRAbAR 4 2155 HSSA0082 COX 1 KL, #4) cds; ZkiiAk

MH481231.1 le-115, 100%

ARACHARIE ST B 755 HSSA0082 COX 1 JE[H, H43 cds; Zohifhk

MH481231.11e-114, 99.57%

ARACARIE ST B 75 HSSA0082 COX 1 JE[H, #43 cds; Zohifhk

MH481231.1 le-114, 99.57%

FEAARS  CRFEMLA  EREFESIbp BRSNS
14 CX 234 Ak
15 piiikta 231 ARtk
16 EL 233 ARALHM
3 4 it

AR AL M XMl 7R A 9 R R, S SO R A 2
FINRTHE, AR AE R GB/T 19507—2008 { b3
B AR i 7 AR L b ) O e B 43 A TR
i J&2R 2005 it € H e 2 i) U 70g 20 14 o Ak b
XAorfivu . hFH2 R, SR ARSI, Xt
HUATOR Y, A ARG B A b A sh
2L B (BB R 25) ) S B ikl . A o8 %
B I 26 7 7 DNA F5: 5 R B b A7 4 58 Hog al 474k
AT H B AE BB AR AU PRI (9 R, O B G R AR e £
PrORUR JE Ry S R AR AR 5 AR B L i A SR T 4
BEZ2 Sy by e 6l B A R R R AR AL AR, A E
A SO R, A R I S AT o A A RN R A AL G ) Fh AR Rt
5 0 A4 B

SE 3k

[1] e, B, ek, &5, opEZAAEH DO B PR Y 23 22 AT (B
WER: dERL) (7). sh53224417, 1999, 24(2): 224-231.
XIE F, YE CY, FEI L, et al. Taxonomical studies on brown frogs (Rana)
from Northeastern China [J]. J Zool Syst Evol Res, 1999, 24(2): 224-231.

[2] e, AR, 2B, S b E VAL X EAR A R R 4 Y
(PIMGER: SERHT]. 3h¥5 25241, 2000, 25(2): 228-235.
XIE F, YE CY, FEI L, et al. Taxonomical studies on the populations of
Rana dybowskii in North—Western China [J]. J Zool Syst Evol Res, 2000,
25(2): 228-235.

[3] 2%, WMCGE, B, 45 hEYEFING: TRE, BRM] L
At BrEE AL, 2000.
FEIL, HU S, YE CY, et al. Fauna sinica, amphibia v OL. 3, Anura ranidae
[M]. Beijing: Science Press, 2009.

[4] DUBOIS A. Notes surla classification des Ranidae (Amphibiens anoures)
[J]. B Mens Soc Linn Lyon, 1992, 61(10): 305-352.

[10]

(1]

[12]

[13]

TANAKA T, MATSUI M, TAKENAKA O. Phylogenetic relationships of
brown frogs from Taiwan and Japan assessed by mitochondrial
cytochrome b gene sequences (Rana: Ranidae) [J]. Biochem Syst Ecol,
1996, 24(4): 299-307.

TANAKA-UENO T, MATSUI M, SATO T, et al. Phylogenetic
relationships of brown frogs with 24 chromosomes from Far East Russia
and Hokkaido assessed by mitochondrial cytochrome b gene sequences
(Rana: Ranidae) [J]. Biochem Syst Ecol, 1998, 15(2): 289-294.

TANAKA T, MATSUI M, TAKENAKA O. Phylogenetic relationships of
brown frogs from Taiwan and Japan assessed by mitochondrial
cytochrome b gene sequences (Rana: Ranidae) [J]. Biochem Syst Ecol,
1996, 24(4): 299-307.

TANAKA T, MATSUI M, TAKENAKA O. Estimation of phylogenetic
relationships among Japanese brown frogs from mitochondrial cytochrome
b gene (Amphibia: Anura) [J]. Zoological Ence, 1994, 11(5): 753.

WRE, Hooil, K2, % FIHLRK DNA Fi1Y cytB S bRl Kbk
W] EMALTAEBE 4R, 2019, 36(1): 52-57.

DONG Y, QIAN YM, SONG M, et al. Identification of ranae and
oviductus ranae by application of cytB in mitochondrial DNA [J]. J Jilin
Instit Chem Technol, 2019, 36(1): 52-57.

TR, BAEE, 152, 4. 3T COl FAIMmMBIIIE 5 5hH) DNA %
TER % EFFE ). hERZ544AE, 2017, 42(8): 1572-1577.

WANG MH, KANG TG, XU L, et al. Identification of ranae oviductus
original animal based on COIl sequences [J]. Chin Metheria Med, 2017,
42(8): 1572-1577.

CHEN SL, PANG XH, SONG JY, et al. A renaissance in herbal medicine
identification: From morphology to DNA [J]. Biotechnol Adv, 2014, 32(7):
1237-1244.

e, ESORG R, S, 2R iRl PCR 452 WAL ).
S IREL A M54, 2000, 6(2): 166-170.

YANG XG, WANG YQ, ZHOU KY, et al. Study on PCR identification of
the Chinese crude drug oviductus ranae [J]. Chin J Appl Environ Biol,
2000, 6(2): 166-170 .

FERRE, TR, XNEZR. Zokilk DNA ZVETE AZEAE5E i i



1944 B dn 2 4 R R I A 4R 5124

1. " EHLTRRDIST, 2010, 14(7): 1291-1294. 2005.
PEI LG XI HJ, LIU HD. Application of mitochondrial DNA State Pharmacopoeia Committee. Pharmacopoeia of the people's Republic
polymorphism in the anthropology [J]. J Clin Rehabil Tissue Eng Res, of China [M]. Beijing: Chemical Industry Press, 2005.
2010, 14(7): 1291-1294. > A2
> 1400 (FiE%HE: £ )
[14] FMA TP 2. SRS ISR FIfdE Ie17E
FLEM]. KF: HHRRAEOR R, 1988.
Jilin wildlife protection association. Jilin wildlife atlas, amphibians,
fEE B
reptiles and mammals [M]. Changchun: Jilin Science and Technology 18171

Press, 1988.
[15] GB/T 25884—2010 BEATEANEARIAES].
GB/T 25884—2010 Measurement of characters for batrachia [S].
[16] GB/T 19507—2008 HbIHAR ™ i i AR 1 1L H [EDbR TR S .
GB/T 19507—2008 Product of geographicat Jilin Changbaishan forest

B sRIEW, EEMRGE
RAEREMREE.

E-mail: niedandan1982@sina.com

indication—frog's oviduct [S].

[17] VERS, BURES. hEWGSIL R 1 WA M. dbat: &
2L, 1998.
WANG S, ZHAO EM. Red book of endangered animals in China:

HEE, SRIREM, TEMRAED
HERRLE.
E-mail: 178068609@qq.com

Amphibians and reptiles [M]. Beijing: Science Press, 1998.
(18] HERAMZE AL i ARIGRIEZGIM]. Jbat: (b2 Tl di i,

RY ARY ARY ARY ARY HY HRY HRY AY HY AR HY Y Y Y Y oY oY oY oY Y oY oY oY oY oY oY oY oY Y Y Y ARY AR ARY ARY ARY HRY HRY ARY HRY HRY Y HRY ARY) Y Y )

“MEREMIERERE” THIERE

MR E 2 A, AT S R SR WA FAUSORECR FAYIESK, TEFE ] BT R T
A, SR HHT E A SR SRS A AT T A T o R, AT Dk e fn) B, SR A R R
BRI, C R hEE,

ST, AS TR SRR T s Ao T BT A R, AR AR R A A B VR R R B ARAT:
LR, LRGBS LS R 2 G R HEOR | Brid 24 SRR | B I8 KBRS 73 R |
YR S FE A . SRR R BRI L T 1H, sUEIAH AR G B SR Rl R 2R R R Sy ], &
BHRITE 2021 4F 5 T R

AT 3 G ] i 2 4 XURE PP o SR 3T BIFE D55 AR 2 R0 3 1/ I e 280 5 e 1 07 A O 1 il SR Y
NOGUAARL MR G R, Z08 . IHOESCRIBEE R AT o 3578 2021 4F 4 A 1 H Bid i M5 E-mail $647 .
AT P I 2R A G e k3K

(e s J 37 RS AT AE [R)  Z [B) 5 e — 1, A BB RE ASHERE 2 U AR DG & ZOT 4R HEHL TR AT E-mail . AR
LFN PSS FES !

B XOE LS PHES M T SREZS):

P35 . www.chinafoodj.com(#8: BRI E S B & 4 T kil 2= 4 3 0 -1E &

B S-E M RR-PRa RS B B RE2020 8 SRR T SREZ L)

HBAE M E-mail: jfoodsq@126.com(#{T: ZHYMER RN TS REE L% EHH)

(BRZ e REHN 7R ) %3



