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Quality standard for Mustela vison hearts

CUI Xin-yuan',  WANG Yan-shuang®, LI Ying-nuo', = ZHANG Li-hua®,  YUAN Guang-xin'®
(1. College of Pharmacy, Beihua University, Jilin 132013, China; 2. College of Medicine, Beihua University, Jilin 132013, China; 3. Jilin Municipal
Leibo Technology Co., Lid., Jilin 132013, China)

ABSTRACT: AIM To establish the quality standard for Mustela vison Schreber hearts. METHODS  For
eleven batches of samples from four producing areas, TLC qualitative identification and polymerase chain reaction
were performed, and pharmacopeia method was adopted in the content determination of nitrogen, water, total ash,
heavy metals and hazardous substances (Pb, As, Cr, Hg, Cu). RESULTS The clear TLC spots could distin-
guish certified products from non-animal counterfeits, and the single DNA band amplification at 300—400 bp could
identify original counterfeits. Nitrogen showed a good linear relationship within the range of 0.1-1.0 g (r=
0.999 9), whose average recovery was 96.4% with the RSD of 0. 63% . The average contents of nitrogen, water
and total ash were 11.56% , 7. 02% and 3. 76% , respectively, and those of heavy metals and hazardous substances
accorded with national standards. CONCLUSION This stable and reliable method can be used for the quality
control of M. vison hearts.
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Bl ok B L BT U N1 S TINS5 - SNTINGZ <7 N5 ST
FIE AR WO A R E D, A B AT
(LR | AEPRE . B AR MEITIRSY, BEA T
LR, PSR BB . SRR AR, Ak
R EHLLMRELE, AL RT, S0 AE
AR Y R 2 EE T JC R O R AR
WCTE %0 L2 R o3 A T P A, X L AR
2 R Fol 2 i i, DA R DR T 25 8 %01 A2
1,

BlE AR T BOR B R, Fe s B O
M R E S AD, BT S T
LRARM IR O B IR i i DNA $5 8B 3E%, M
MSEFIZ M T bnil; h TESRSA RS
WA AR, RN EEREZ - RS
XPHBEAT TIE , 5356, @47 THAR . TLC &k
Yl RBAMEERN, PLRE . Koy, BRI
AHRENAE , AT ERC TR AR 4R T SR MR
1 R
1.1 A% BT223S 7KV (EEFEZ AL
Al); SB-2 R (KA R s )
202-0AB TH48 (R MBHCARAR]) 5 BE
GH (10 emx10 em, T EWEHEATT 20T ) |
M (MR MRTEARA ) SRR L
(% HE Beckman 23 ) ) ; Tgradient-96 PCR 3 %
({5 [ Biometra 2% ) ); PS500A Hi yk Y ( 3% [
Savant A ) 5 BLREEH (500 mL, REERIEA
AT ;5 NKD6280 HL A vAHL G E AAL (L IEH
WIS A PR A A ) 5 Sx-4-10 iy (PLFHHE
P
1.2 &K% OB, W, 2ROl (bt T
J7) s VKEERR (REEfifL T ) B =l (R
SCERGAAL TIN5 SRR (I g B A1 T
A RAT) , LA ERI ;KR E
FIK, Ex TagDNA R A& . ANTP (2.5 mmol/L) .
10xbuffer, 6 X Loading buffer, 100 bp DNA Ladder
Marker (RARAEMBHEZIARAF ), HAR .
MR RN IR S E b E R 2 R E BF
GEBt. LA R . K B, EILEE, E
M, 2T B 24 2 22 KO 5 e L 3l )
IKFB Mustela vison Schreber T4 IE
2 AEEER
2.1 MREA AGEREINEIE, K 2.5~
3.5cm, % 1.8~2.5 cm; FIMAGEE O FEBEM,
FEOGHE, EASHUIRE 4, T % B3 3 o3 Ik A 2 41

J A VIR R, I A T N RS A A
=; JUE,

2.2 TLC &%

2.2.1 XESEWREIS WARR, SR, 0
RIRXTIEAGE R, 1 70% SR REE 1 mL &5 =
# 2 mg BUIEW, BIfE,

2.2.2 MEKAE WA BURSY 1 g DR, AR
0.5¢, M5 mL 70% LBEEHER 15 min, JExF, HE
W, i,

2.2.3 RBUANITHE EEEIKEE, 70% L8,
40% L BE, W, DIOE T EE-vKESR-K (3 :1:1)
KETFH, I 15~20 mL; SRS ITF6L; JERE
8 em, ZEREIR, 70% LEEHRIUS (03 K B s # 48
BEri fclg i, XS B —, RIBGUER
U, WOEPEHAE AR IUA

2.2.4  EEFM WIREECE | XTIRZ R X HR
AT S pl, ST R—RER G M b, DAIE T -
UKEERR-ZK (3 :1:1) MRIFH, HE 15~20 mL;
R FEFF6L; R 8 em, WRTJE, LA 2% e =E A
P R B 5, 105 C TR )5 6T
UK

2N o

2.2.5 MRHERE S EIERIRE . AR
JEHES, TLC @SR LM 225, Wik, %)
APUE AR . R e R0 B B X S R X JE W] R
S

B s, S0 AR S 0 Bk 3 5
MR, HZJ5E e T SRS h i X 23 JF, Jf
HorT W 3 R WML, SOl WA SR,

RIS

LOSRD 20 480 3. AR 4 WER 5. 6ER 6 ML
7. Rl
1. M. vison hearts 2. chicken hearts 3. glutamate 4. proline
5. tryptophan 6. duck hearts 7. goose hearts
1 ¥l iE, S5 TLC 8iEE
Fig. 1 TLC chromatogram of animal hearts and

amino acids

2.3 REBEHEXBR R
2.3.1 #if DNA #2020 2015 4FEh (HEZ
#y J5 kAT DNA $RECY
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2.3.2 5l¥pikit IE M 5'-TATCAACAACTCAT-
TCATTGATC-3", JX [ 5'-TGCTATTACTGTGAAT-
AGTAAGA-3', PCR ¥4 /Bt 337 bp,
2.3.3 WA R RS PCR R K &
DNA ##R 2 pL, 2515149 (12.5 pmol/L) %
1 pL, 2xPCR Mix 12.5 pL, JEHIWZEK 8.5 pL,
SR NARFR 25 wL, KW & 94 C A S min,
PEFRR IV 30 YK (94 °C 30 s, 56 °C 30 s, 72 C
30 s), #Eff 72 °C 5 min,
2.3.4  WIKAGI R HIBEARBEEE FIKIE (2015
AERR (REZG LY PUEIE I 0541 25 =9k ), MRk
FE 2% , e oin AR PR &E I Bk 4. 57] GelRed; itk
i XTREZGAF PCR NI FE RIS 5 pL,
DNA 7 FHAric LAEE R 6 pl, HIKGHR)E, B
IS A eI AR AN B R A AT A R, & B
T R R P K PR AR X R 2 R A N B L, F
300~400 bp 44 #— DNA 454, WK 2,

M 1 2 3 4 5 6

400 bp
300 bp

H:: M 24 DL100 bp DNA Marker, 1~ 6 43 %) g BH 2= % A8
2id . EFFO ., KEBRERC, S8R0, Eil
o, AR

B2 #HREREKE

Fig. 2 Gel electrophoretogram of samples

2.3.5 JFEESRIIE
2.3.5.1 HprElng DASSERSH O oA BHPE XS BR

X WS RO AL N BT IR R4
PESEEG 455, (ORI R EME, HAbSTCY 1
SR, R R R R

2.3.5.2 ABGIXFHGRE 3 A4 E A S T A
> PCR 5250, KBRS B 2257

2.3.6  SEH iR B i H Uk T AE AT R
NAEE E, F 300~400 bp 44T BA— DNA £, i
FHPH %) BE T 2571

2.4 ASAEME 1992 R (PR AR AE)
55 8 W 25 s IR b I H AR SE AR 4
ST S AR o KA, SR 2015 4ERR (H
FEIZ5H)  PUFRIE N 0704 ZM RE vk AR — ik AR =
P(EEE) MEEAR S AR,

2.4.1 VHfRAIT 5
2.4 11 BURER (BR—ik)  RESARIUAS hiok R

0.10, 0.25, 0.5, 1.00 g, AR ¥& & M2 i =& W
(0.05 mol/L) THFER M EIMAER, hTARLEE
HlH 2 A FBUAE 25 mL LAR, R 2 BURE R R
0.25 g,

2.4.1.2 WHE (BB WMEREBAEGB AR
0.1, 0.2, 0.3, 0.5¢g (% & 9.98%), Wi
MR E W (0.05 mol/L) THFEEBIE IR, BT
Pl B AR RAE 25 mL LR, i BURE B N
0.25 g

2.4.2 TATMNE REARE L HEA S, &R
2015 4Ep (rhEZG L) 5l e A AR, S5 AR
T, WHEE . B CRTRS R B ES

x1 BREVWELER

Tab.1 Results of content determination of nitrogen

s = BRI (BB 1) /% B (BB =08) /%
1 EFFRL 15 9.46 9.46
2 EFFRL 25 9.98 9.85
3 EFHL 35 11.82 10. 62
4 KEBRBREMR RO 15 9.26 9.31
5 K BAERAAT L 25 13.35 13.31
6 L IERA R Y F RO 1 5 9.90 8.91
7 L IERA R Y SRR O 2 5 14. 63 12. 63
8 L ILERA R S Y SR O 3 5 12. 08 12.09
9 E WY FREGAIHO 15 11.57 11.48
10 K HEER S SRR L 2 5 12.35 13.35
11 K HFER SSRGS L 3 5 13.10 13.18

2.4.3 RS

2.4.3.1 ZMERRLE KEHRBUEMHAEO 1,
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(X), WA ERABOIMNASE (V) #ATHIE,  BR0.25 g (KL E E A 9.98% , &/KE
BN Y=65.141X+0.254 1 (r=0.9999), 76 5.4%), 3 6 i, HEMA MR E (5 A&
0.1~1.0 g Vo[BI N2 RIFZEMELR 21.21%) i@, FA76 1, 4% “2.2.2" W Nk
2.4.3.2 JnkEEMCRSIE BCEARCMAARMS SIS MUCR R, TR, SR 2,

F2 EMEEKRREER (n=6)

Tab.2 Results of recovery tests for nitrogen (rn=6)

e/ g JFA B/ mg JMAKE/mg W3/ mg TR /9% P ECR % RSD/%
0.250 1 24.96 21.22 45.47 96. 65
0.2512 25.07 21.25 45.58 96. 52
0.2523 25.18 21.15 45.39 95.56
96.4 0.63
0.2515 25.10 21.27 45.73 96. 99
0.2511 25.06 21.19 45.37 95. 85
0.2513 25.08 21.29 45.74 97.04

2.4.3.3 EEMERE HW2EAM6 M (FAE W 0832 ik (MFk) W, 4R WE 3,
9.98% ), AEEAREIR G R — kM, WA Al 0 AR S EE S KRN 7.02% . 2015 4F R
RSD 4 0. 12% , FIIZITEEE R (P EZGYy PUER 0212 2444 FK A K e 38 U E
2.4.3.4 ThENEERE 3 ASME S (2459, KB AR 13.0% , Bl E HIR A B
AR 9.98% ), HF—FKF, f, WA 113.0%.,

L, M S ARESIN9.97% . 9.96% . 9.96% ,  2.5.2 HJK4y B 2015 R (hEZGi) g

RSD 0. 1% , FHHi% )7 v Ak % B R4, TR 2302 M E, AEHULFE 3, A1 A F
2.4.3.5 LEMRE Bk, mEE - WEKSSAERN3.76% . 2015 R (P EZG )
Mg, THAER EWARF N 0. 20 mL, —HRELE, JUEHR ., BE KRR S AR5

2.4.3.6 MAMHRE W2 5AKMN6 M (FRE  AHET6.0%., 10.0% ., 8.0% , Hile HEREA
9.98% ), KPR i, MM —kilE, RH @i s5.0%.

AR ZRER P TS286, MAS RSD M 1.1% , £ 2.5.3 HEBEKAEYRER"Y 28 (bhEZH
T AT HLY 2015 4R R DU E ) 2321 4%, 4%, L K. 4
2.4.3.7 RUEMIAR B2 SAMN T (AR WERTPEF RO EE N E, SRR 3,
9.98% ), FEEFE MR, WA —LME, 228 2015 W (FEZGMY —3BHE, &K, HHE%
JERLE 0, 4, 8, 12, 16, 20, 24 hilllE, WHE Moh STHAHR BT 5 meke, A G
RSD 7 0.31% , FUIAWKTE 24 h NREM: R, 0.3 mg/kg, ARG T 2 mykg, KAHMIT
2.5 Hd 0.2 mg/kg, HIARTFMEIT 20 mg/kg, T 11 HEAS,
2.5.1 K4y HEBE 2015 AR (PEZGHY) pUE B S FoTRSA BT LA,

®3 k&, BIks, EERREEVRESAENESR

Tab.3 Results of content determination of water, total ash, heavy metals and hazardous substances

ek K5/ % KAy % B/ (mg-kg™!) i/ (mg-kg™") B/ (mg-kg™") K/ (mg-kg™") B/ (mg-kg™")
1 6.8 3.2 0.8 0.6 0.1 0. 01 2.8
2 7.0 3.4 0.6 0.5 0.1 0. 01 3.5
3 7.1 3.6 0.7 0.7 0.1 0. 01 5.8
4 5.9 3.9 0.3 0.5 0. 08 0. 008 5.5
5 6.3 4.1 0.4 0.6 0.07 0. 009 6.0
6 7.6 3.5 0.8 0.7 0.1 0. 007 4.0
7 7.7 3.8 0.5 0.7 0.1 0. 009 4.9
8 7.4 4.0 0.6 0.4 0.1 0. 007 5.3
9 7.2 4.0 0.8 0.3 0.07 0. 01 6.2
10 7.4 3.9 0.4 0.2 0.07 0.01 3.3
11 6.7 4.0 0.5 0.2 0. 09 0.01 5.1
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3 itig

3.1 TLC B %R ARSI S 2 BUs 7,
HIRBFFEAS R S B AS XF 45 SR A5, 3l 2 £
REEATE, R, KR, SR IAEE XS TLC 2523
TR e KR0S HoA s 0 E AT
TLC T %500 P i, (E ] X4 IR R Bh ) 25 Bk
i, BCHUEHZ T E A B R A,

3.2 REBEXRE ARELWEIHHIEEL YT
5, UMIHR N AGIEW RN IRR, 55, ik
i L Yk P13 7E 5 0 BH X R 24 b 2 e L ik RT3
300~400 bp Zb47 B— DNA 455, 1izs AN R IE4%
i, WL IR A A R S O 5 A SR
Pt X Tr, W HEE R, FrERE, HH
RIEANREHER S BSOS, e fEiE—2
W5,

3.3 &&AEME SROEBERSNEAT, i)
Ao AR eEEZRNIEtr, AR T 2015 4
Jie (R 24 M) DO SE ) 0704 S R i AR —
. BT, RBIMESRIFLES, BeK AN
AR e, i H TR R B X R
(0.1~1.0g), EEM, BEME (24 h) RiF, %A
Ja, WETAREF 11 #5300, WAEREFHEE
T 11.56% , HHRH 80% /K-, #fE H R AN
2T 8.0% ,

3.4 wALEE 1ML EAKENT.02%,
275 2015 AR R (PR 25 ) DUEE 0212 2584 Ak
J R A W e, Pl HORMS AL 13.0% 5 -3
RIS EAER 3.76% , 75 2015 AR (HEZY
sy — & A 2 W 2o, Bl AR R
it 5.0% .

3.5 EEBEAEHFEMN  FROMENHEROI
SN M, A H SR XA FH Y B,
KRR 2= A B, i faF SR fEE, i
M HIRAG LE, 27 2015 4R (hEZH) —
TR, ARSI RIS O, B P SR, S
AT/ NT IR, SO ISR bRE

3.6 Al ELERE ARELKSH LML E TR
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O TLCETESE R A, IFOFTE T 3088 N 20 i
LRI ;8 RS WU SR PG | A RO
SRR O IR, JFRI L T2 R B R
e, DMEA R 583 . (HRG Mk iR AT
2ok, WKL, JCIET G e X o5 0 A
YO NE, TR R M B RO (i
MRAE) SAREMNE, ST ARSEIRATE,

SE k.
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