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o Cpgldd 2

e PLETRYGETE 200 (RAE, pg) = B fraldh o ki A R AR MR (ue) + 1/2 A FE RIS A AL B8 Y - EE(pe) + 1/12

BEfr Sl B- Y b Eiue) + 1/24 HARAE ErEE E A MY P Hlue) o o-E HE S e—TE)LBE TP B-a-TE 2k
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Fatty Acid Profiling of Mongolian Horse Meat

Limin Liu,Qian Wang,Jun Guo
College of Food Science and Engineering,Inner Mongolia Agricultural University, Huhhot 010018,China;

Abstract: Inner Mongolia is the biggest horse raising province of china, although the population of horses has declined sharply since
middle 1980s, the autonomous region still posses over 750,000 horses. Demand for riding and laboring reduced, a great number of
horses exported to other province and some, especially male ponies and old horses slaughtered for meat. However, nomads and most
citizens has no habit of eating horses, moreover horsemeat not available in markets and most restaurants; logically and virtually, a
certain amount of horsemeat being sold as donkey meat or beef (both welcomed and more expansive). Horse meat has been humiliated
in a series of domestic and overseas fraud scandals; nutritional value of horsemeat not well known to the Chinese; nutrients of
Mongolian horsemeat have not analyzed systematically; and fatty acids profile of the special breed has not reported yet.

A small pilot samples was collected from the grassland, fatty acids determined by GC method according to the national standard, fatty
acids composition analyzed by Chemometrics and routine nutritional statistics. PCA score plot demonstrated big space between
horsemeat spots and ruminants meat samples, horse and donkey also distinguishable. It implies fatty acid profiling with chemometrics
approaches can establish promising methods to authenticate horsemeat from beef and even donkey. However, a big number of samples
of training and verifying set are needed for establishing a robust model for authentication of fraud or adulteration.

As nutritionists have concluded, fat of horsemeat is more nutritious than ruminants, even more valuable than poultry’ s; MUFA: PUFA is
different between two equus, no significant different on total UFA; Donkey is more fatty than Mongolian horse.

We don’ t encourage or discourage eating of horsemeat, but we appeal and propagandize that, horsemeat should be consumed in the
name of horse; it is more nutritious and healthy, and precious.

Results

1 Sample profiling/projection of meats by FAs: Equus were separated from ruminants. The content of linoleic acids, linolenic acids
and palmitic acids play a core role for separation .(Fig.1)
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Factor (41 Factor 1(36.0%)

Fig.1 Sample profiling/Projection of meats by FAs

2 Horsemeat of different season : Pasturaling season is significantly different from Hay season .Because the content of n-3(C18:3n3) of
horsemeat in grazing is more than Hay season , the content of C18:2 and C18:0 in Hay season is slightly higher than grazing. (Fig.2)

3 Authentication power of FAs: Develop discriminantion model of beef and horsemeat by PLS, we can distinguish horsemeat from beef
when the content of horsemeat is more than 10%.(Fig.3)
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Fig.2  Split in Seasonal of Horsemeat Fig.3 Discriminant model of cattles and horses by PLS
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Status and Prospect of Inner Mongolian Bactrian Camel Milk Composition studies
and Fingerprint Profiling (ZE3CHZE ML)
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DLZRTA PGB B ATUR o iR CRARI L) T R R i) R S A X
BREFIIR G LR ZERETENCNA R DB, 5B, P
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BUETEFL, FRENAHR, KO RKIEEZER . BIRTEHIXE
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HAbWF bR ATEAL C4~C12 iR & &= KA. 4%
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A AR MR 2 AT . kL ESIRZ AR MY
Wi, QAR T S R AN VLR I D R 2 2 v T B R AR R
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Authenticity and Nutrients #ff 75 20 R e SR HETFRE T — %
B S B SR AI I FUEUE R AP RCR . JEFL 7T, AT JF R LE
FUE TRy, WIRIIER . AL, DR AT eFILasMaikfas.
WA RY) (SR FREURMERT T, AR RIS B i) =< 6
- FRREFRS. FLIE RIS IRAE Bl Fa SO US54 Itk

() HAtuiksT

WEAEE N AR WARE, 7EE PR EEAHIE . FL A TURHE 2 4 it

KT L, FEIAMRAFHEIGEA, bt

SRR SV AL T EAR

e

\
e

CHINA CAMEL

CWBAAR, MRS QLKA R R, AR
HT. RFBRA R AL P AL IO F LA
AR, ABRERMNETARGFRE, AL,
CAREAIE A AR, TR TR LR Y
CERA. BRASEHRHAMS AR, BRADF
RERMFEERE. BRARFLEGEERS. B
A, FRA S, FWIRSESHE, :
AEEFK: THAR
¢ A

X

)

AL

7
~A




10 WEEE IR R T

hE Y S E RO 2015 4 5 1T

WP SR T AR IR 54 G 3L i B R AT PROY IO
i, AN, BER, BN, WK, WE
AR KA RS 5 TR, A% WERISERE 010018

BEGTH: A= R itk B R R RIS (2012BAD33B01-6)
EZ R 229696 (1987-), %, M, MWHEWRES TR L/E. Email: lishashal987616@163.com
BWEE: BE (1969-), 5, flit, #I%, WiL4 T, NEERSEHLEMIREART TR,

Email: guojunge@imau.edu.cn
B OE: Q2 OERRITT FAERTAN, RBHH T E FoR, BR 25 AWK ZTMRRABERE AR, Bife
R ¥1E (g/100g) # 5.8, 10.8 #2 1.8, ATt Sk 4.7, 2.6 F2 2.8 42 ; mEHAKNLLH 69.4, teinkrd 2 42, it
BT T L8, . O RAAB R, AREZRMRA “MBERTEE” o LthL. HRFEH 15 ANEEE G, Eiif
R¥HAEA 52.2, 18.0 40 4.4; 8y &E G, A K5 HE 2 A A 13.3, 41.8 40 25.5; T HI4F 8 AN mBkAF= 6 A5 L AF
AT RE SRR AR, AR B “FH R CHRARIE” ATEH . #%FE 50l E SoH %52 R R E,
FRA T BRI ER S E T, BT EA AR BT Z RN T K.
EBIA: AL S FRILH S, Wik ML BhE

ZRER
1 RN FLHI
F1 KRB RSP EFEESER, X £2SD #fi:¢/100g

Koy i) 4=l BRI A, TC sy
PRIFFLE] i, N=25 10.6+5.2 10.8+9.2 5.843.6 69.4+7.8 1.8+1.1
LRGP (2D 4.0 28.4 27.1 35.0 5.0
ZEREEC 2.6 2.6 -4.7 2.0 2.8
AR 7 RRRARRIEF LIRS EAOEH, -NRREL AR,
2 B4 Y%
R2 HRAMDI PBEEREFZILLSHR B 2/100g
Koy Jig i HHAR RS TC KAy
X SD X SD X SD X SD X SD
WERHIE, N=15 14.8 7.2 18.0 8.4 52.00 11.7 10.6° 7.8 4.4 2.5
NI HIE, N=8 17.6 10.8 15.9 10.4 19.3 14.5 4.7 21.9 2.5 L1
B 7 A58 2.7 42 +1.8
F: E—5ltra 5b MMIEESREE.
3 B
3 BRI MR ENEREM SR BfI: g/100g
Koy Jig i HH BB S, TC ix
X SD X SD X SD X SD X SD
MORHIE, N=8 25.5 13.6 41.8 20.9 13.3 53 17.1° 9.7 2.3 1.3
T.J#IfE, N=6 10.4° 9.2 422 16.7 15.2 7.7 28.3 14.9 3.9° 2.1
WM 7 A58 2.4 -1.7 -1.7

E: AR a Fb WHEERHREE
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ORE, HEEYSEIR, 2014,20(5):30-33

N 2R T 4 2E R 7K 4 T e A R M S v 2 b (Bt 9s i)
T fE, 2 B, XFEE, Y W OE”
1 A SRR SRS TR R, RIS, 010018;
2 W TG O E RS e AT, dbE, 100050

HEEUH: “toAH” ERBESEIRIIE, B8%S: 2012BAD33B01-6
F—EE: FfE (1986~), %, WILHIAA, AT RNERREL %4 . Email: wangqian2007101@163.com
EIIEE: FE (1969~) , 5, #i%, EFEEL, NFEERSENZETIEBEEMTF . Email: guojunge@imau.edu.cn

WE: NNEFRKERE1T8HFEMINA., BRARSEAKSR. ARSGARRAMRANETELGREN, A% TRISE
ARARAE, BETHEENE KRS (g/100g). 4% (391EESD) FAKHHEHME 67.028.0, N=50; /& & 71.1£2.4, N=22;
3% 59.0%5.8,N=20; %% 1 76.0=3. 1, N=8, F M K5 53414 62.28.8,N=128; 5 & 64.2%7.0,N=56; I3 56.2£7.0,
N=52; %M 72.523.9, N=20. A KH>FTFEMA (p=0.001) ; #HKFFERKMLTFAEA (p=0.012) ; £A(FH) 5
A (FE) ER9PEFTRF., Ko 5T &M 44, R=0.94,

KER: 4 FA; Ry ARE; A

SRER
FERKTER (RD

R HFRKDISEMNEER

k4 (2/100g)

1 #h BB HE (M - fEIT AR 95% X i8]
X SD wME RAIE

TBR EBR

JE R 22 711 2.4 65.8 74.8 66. 4 75.8

JhR Al 20 59.0 5.8 50. 1 69. 0 47.6 70. 4

* A 8 76.0 3.1 68. 4 77.9 69.9 82.1
B 50 67.0° 8.0 50. 1 77.9 51.3 82.7

JE EEA 56 64.2 7.0 46.2 75.6 50.5 77.9

) Ji#B 52 56. 2 7.0 44.5 69.9 42.5 69.9
" A 20 72.5 3.9 64.9 77.2 64.9 80. 1
B 128 62.2" 8.8 44.5 77.2 45.0 79. 4

F: @ av b RRFFAKSRHEERREE (p=0.001); QFER. MBAKRZNEELRER; SEANEEELBETRERR. @ Fita2E
95% 3% [XiE = X * 1.96SD

-

AREH R KZERE
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AR O X A ENEER S BT
iR,
PSR B RN S TR, A3 R, 010018

EEWH: “+ R EZRRHSCETRITUE (2012BAD33B01-6)
YRR xR (1990-), 2o, WIEAFSAE, AT RN E RS B %4 . Emai: limin_liu@emails.imau.edu.cn
KEPER: HE(1969-), 5, IR, L, MAFTHNERS BN LA . Email:guojunge@imau.edu.cn

BE: ARHHREFEFTRFS, RERTZEH LA, T2UFFARNFL AT QREHRMLG TN £ 2 d AR
WARBAERE, BEASTARZEREZTAMXALE S . AREHFHREREF A 4014, F 71 32 HhstiT A AR e en e,
4% W EAA A& (3{E+2SD, g/100g BLAKBLAS T4 2 H A 36.47+3.32, 35.57+3.04, 3 & TAA &9 42%, 5 NEAA LL1E £ 0.8,
¥ F WHO F= FAO BE R K; EAA P Lys 53R &, 29 9%; NEAA F Glu 23RS, ASP k., 4 H&vkA AR, & TAA
89 20% L, BFAMSTFA; FFRALBBEI%R Lys U285 TAK, RS AKREIR -8, B4 AKFE A 2L T ALK,
¥ AAS 5415 0.88 4= 0.80, HIif Val H % —IR4IE AL, @™ CS¥%0.84, % —TRAIHALIRA Met+Cys, 4P
Val 3%, Lys# %, HEH FTHEREERH S S5m0 REH, RAEOREIAMER, RBEARETARE K.
XBF: WES, FFN, A4AR, AARITH

HEMRIE: EAA: DEEUERR, TAA: BEULRR, NEAA: JEUFREIER, AAS: ZUERRITIr, CS: iP5y

GRER
1 EREHEERESE (K1 B —
2 KX PN TRERAR v |
£ (3647£3.32) FUHARRGERERTEA 70% |
(35.5743.04). FAHBEM A R R, ik REIERRI 9%L o |
b, TR S 5 — IR R, BRAE o |
IR R S SR AR S S R, DA B R o |
AMEF. o

3 5 AEEEBEALLE B 1 4FReFRERER

A EERB A P ERE R & T AR ZRIERE, b HRERIY S5 NREA 5, HAREEAERGE A, &Y
AR A RUE FRHE R, B2 T AR

8 —
= —— Atk
& 67 —-— 4N
= —— i1
it 4 -

2 [

0

Ile Leu Lys Met+Cys Phe+Tyr  Thr Val Trp
EAARF £

2 £FAS5AFEEBRERLR

4 HEBITS (AAS) FLZiE4s (CS) (R2 )

4214 AAS 43504 0.88 Fi1 0.80, HARZ IR A — MREIMEZIEEL: CS BN 0.84, BRI IR N — IREITEE LK.
MAEFKF Val SEFEH Lys $tZ, FbSAWHELE S AR E QR EAMER, DOl NMERE &K, A AAS & TEA,
PR3 — B AIE SE A AR (R B SR E R TR A
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OB R

WA DR 50 A W B B e B JLRE Y R R 38 (BIsAR)

ARHIR, XIFIE, 295705, FE
(WEH AR B 5 TR, WEGE PRI  010018)

HEWH: “TZH” RAAHEEEZRHHRIRE (2012BAD33B01-6)
fEF A RHIR (1992-), fit, Flk: &N T5% 4, Email: muqierl027@163.com.
SEIEL : TE (1969-), 4, g, WiLA 3, NHEE R &HRE S 29 BRI T/E . Email:guojunge@imau.edu.cn

WE: TR REEFFNEASEE, B EERERRE, AILBRER, ARERBALARRE, AFBEETFAXENR
R B e IRE, AR RREAMZEFAENE, CRRIGIER, S EEREFAMTREBDIRE R, ARENFEE
BB RFERHFHHNFHEEFRAMER-AE M Ef bk —&, AELBAR-AF ME, ARATEE. »F
GEAf ke E, TRNRESTFHEEHIRTREAT N ELWAH R, 1245 F H UPLC-MS ¥ £ kit FH LAk E
5T

KT “HENR, FEF, REBW: AT £, FREN

ZRER

WA DUR S R G EE SR, LI, AT SAT B SR O, KR, IR S, By 5 R A B .
K& B RA SRR RIS 2on BB ORI, FRER. AR T 20 #4230 448, H AR
GAEA S R IROE . (HRPAS DUR S 2 Mg 0 2 G R AL R A SRR LI i !

WA DUR S RS IR 70 B 3 (R REES B -1 MERAIE ML R 5, BRI IR DRSS
FONENIR T R AE N RIMIBUR R, (H M 5 B 45 8 S it T BUIE R A LR 0 7

®o 2 ® @ ®©& © © o @» 6 o @ ®© e 6 e

AREH B FE£A% G40 TLC C FERZ GO0 TLC ZE4MTAER

e OWSRIVE; Op-4% NE 10HRE,; Op-HE MR 10KBRE; OM%; OFBHLE 1I0KER; OHER 10KR
B 1 BEBlhPHREEER TLC HEER

Wit

P.G. Dunne(2006) %5 {50 45 R B R st IR h KIB-TA% MR S E1E 0.1~ 1pg/ g, MM RS EAE 0.1~0.5pg/gl7, 1 7A:(2011)
SKH P.G.Dume(2006) 1) 775 H 35 EL g1 . s GBI R IB-IA% MRS & 0.3~0.5pg/g, 0.1~0.3pg/g, MIEEEE 0.2~
0.2ug/g, 0.1~0.2pg/g, EEIRNTFARKHO, AYIRMNFE HLE R AR P o B aaz, Hp-tAE MRNTaRERK, TE
HEBR AL . ARG TR S B-IE MRS BAE 02~2.0png/g Jall. REIAEMEE, XEHAREARA B, HE
mi, HHTIRANGIEUIRE T . X6 A AR B FRAME VT e R X .
i

MEAS DURAF RIS BRI o B 3 T MR, RAESP-HAE MEMEMAE I, RAMERANHRER. P06 TURSE 4
WO IR AT RS bR, (HIE 75 2 A R 55 BUiE .
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14 PR R R T

ST X T Y B oA B8 YRR BT R & B o i VR
XU, A, W
WSROI B RN TR, A3 TR, 010018

i

EEUH: “+ 2T ExFEE#TH5E (2012BAD33B01-6)
PR i XHTE (1990-), 2o, WILAFSAE, AT RN E RS B %4 . Emai: limin_liu@emails.imau.edu.cn
KEWER: HE(1969-), 5, IR, L, MAFTHNERS BN LA . Email:guojunge@imau.edu.cn

WE: SRS RN RTAORTREN 220 R., 17045 AF 70 ARTIEBRASE 0L, DA P 240 H 25
AP 4ol BR, SFA. MUFA, PUFA 4% (x%%2SD g/100g fis5) 2 A1 % 25.22+8.20, 21.96+14.44, 31.27+18.44, IMTth
MG 40 A A S ST ER, A2 R EZTH AR LR S:M:P % 1:0.6:0.9, P/SH 0.89, n-6/n-3 4 1.41, £ Afe4siH T
BRERER, B3 (RTRE. BRAMI). REET (AAFREIMKE) oK CHER RFfeLkT) oL#ITE£
Ry, KAL A5 M ENIFERF C18:0, C18:2 /2 a-C18:3 4 EH £ F B FH,

XKEBF: LR, BWHK, Wz, £, KX

SHRER
1 DR REAMEATENRSE

®1 BYMIEHBREREN L

5 ER gy

SFA 35.22+8.20a 42.12+14.19b 34.79+5.64a

UFA 53.23+10.63a 45.00+11.74b 54.77+7.28a
MUFA 21.96+14.44a 41.82+12.91b 32.72+5.89¢
PUFA 31.27+18.44a 3.19+4.85b 22.05+7.65¢
S:M:P 1:0.6:0.9 01:00. 1:0.9:0.6

P/S 0.89 0.08 0.63

UN 12.97+11.04a 4.54+5.09b 4.724+2.85b

n-3 18.30+19.39a 0.72+1.00b 17.33+4.01b

n-6 6.82+20.00a 2.46+3.98b 3.77+5.43a
n-6/n-3 1.41 342 3.67

E: TEMMETRFERTEREE (PO.05).
2 DA R AT & &

%z 2 AR EEREHERSE (H1E2SDe/100g AERE)

Cl16:0 C18:0 C18:1 C18:2 a-C18:3 SFA MUFA PUFA UN n-3 n-6

Je IR 21.43+ 12.00+ 17.96+ 18.60+ 7.34+ 36.68+ 20.64+ 30.49+ 8.43+ 8.05+ 22.44+
(N=12) 8.58 11.53a 14.99 16.26a 14.81a 9.82 18.34 23.39 13.47 16.00a 21.61a
JiliEE 21.73+ 8.76+ 19.75+ 14.76+ 13.53+ 33.98+ 2247+ 31.96+ 6.29+ 14.45+ 17.51+
(N=7) 3.03 4.70a 7.66 9.60a 16.01a 4.40 9.04 12.01 7.09 16.47a 12.08a
BR

e 23.03+ 4.96+ 20.97+ 7.11% 24.39+ 33.16+ 24.98+ 32.29+ 3.02+ 24.94+ 7.36+
2;5753) 5.34 2.55b 3.38 3.51b 9.00b 5.11 6.00 11.75 1.14 9.19b 3.69b

#: A=A FRFRBERFEREZE (P.05),
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WA R b e R RR A B K & BRI 23
BRI, 5, WE
PR AR B R 5 TR, IR, 010018

EEH: < =R R SUEE F BRI (2012BAD33B01-6)
EZ R BT (1992-), 5, hit:, WNFEMHESZ2FT/E. Email: guxiangyuzj@163.com
HIEE: ¥ (1969-), 5H, W, #&Z, BiLAETIN, NFHEIRS B LT RIE LR . Email:guojunge@imau.edu.cn

BE: ARAMEEETARERRERENF. il 32 DS PR AR A S ERHITOINLE, UMD RLIENA
FEILSEARSEREHIELMS, 2729, 5, £85I P SFA 55 (3{4+2SD,g/100g) » A4 43.18+20.88, 62.00£13.57,
57.88+7.09, H£#BF; FAILASFA I £, EP A ER. HHMBARER LTRSS, LI UFA H £, HPUFA
¥ - I FRBE A (19.63£18.61) 3 & F 4 (0.79+£0.25) #4235 L (1.00£0.13) ; B, 24238 3L SIM:P 4Rk % 1:0.59:0.65, 1:0.47:0.04,
1:0.54:0.05, P/S % 0.66, 0.04 #= 0.05, B H it T4, RILZHEL T WHO R EK, EARSHOETLRME, EFAE
REINFREZEATHET .

X887 D3L: F5L; Il IBhER; AMMéEiEk

ORE, EiEEE, 2014,35(18):96-99

MRS 7, BE 3R BN UPLC—Q-TOF-MS 88U MR (IR AR)
XIFE, WE", KBEELE AN, AFER’
1 AR RFE MRS TSR, NEHBERX AR 010018;
2 HREPIR B SR OE SRS M Z AR, bR 100050

FEEWE: “T R EZRRHECEIBE (2012BAD33B01-6)
PR A XUFTE(1990-) , L, FU-LAFSFAR, AR T IR E TR S %4 . Emai: limin_liu@emails.imau.edu.cn
wEPWER: FWHE(1969-), F, g, ML, AT ANEFHRSEME 4. Emailguojunge@imau.edu.cn

W AR IR G S S oo e SR P AR AL GG T AT M, S AUAN B R SRR A S 75 %tk CAF AR BUR A AL B 2Rk
A8 &, 3% V9 SR AT AT I 1) R % 5% A AL (UPLC-Q-TOF-MS) 347 7 — 4818 & FL IWMH ] B F R &3 (TI0) B i (& ikAfifds
%) WRESH. KRTICHERIABAN] FRBEREEH LS L RECAMATE, FBAFFER; AANERRF DR S
P T A F o TICAT S &Mk 19 0T 09 Ji 7 Ho o1 BLALAT bk I AR S da Rl Am £ 5%, AR SLIR G ik 09I 45, to 3 Rliddn &8 4%
BAFIERI R R T . BRI E RS 2T (PCA) M AAS sk IR e FI A 5 i i s 2 R — 8, ANEBFREREEEHE
B 5 R ARG R T ik

KEIF: B A B ARMIBAT AT B RS (UPLC-Q-TOF-MS); &if4540; Mikd5sc; £ ma o4 (PCA)

ZRER
1 BETFHREEHR (TIC) (B1)

2 BRERE

MBI BRI I S B (ESD — BT (M+H]) fb R, BIFTE Gikig (ff 8] Smin~30min)
BRI ORIERSO WK 2. FISRg U Eitfsg e &L, BnE R 2R A, HEEAMEMTHRE, BRTEEHANR
Ll st A 5

3 REHIFBPCADIT
FEARBZ RN, Ok RS ez 5], nTRUHPCAMR &K (root vector plot) - #Txt 2 F oawk KATA /> (RfTEL),
XS R B R UK, ATCAMARZ s R &= 3R B e R & .
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100

B 1 RS TR AR

Fig.1 Total ion current chromatogram (TIC) of propolis samples and flavonoid standard substances

T (DEHUR B (A8 5~30min (K5 &, S e ORBIN HIR ST XTI T, AT R e al Hil, @ W RE ERUOY: seBihs
Y, 1-4 NEP BRI, 5. 6 M E B IRL, 7 86 2RI, 8. 9 NEIRIENT; 3 (ikiE 15 ~9 SONZ BRI

new-9 1 {0.037)

1: TOF MS ES+
227174 56
282222
315.745 356 955 400.196 447.447 550.087 579_703592}?? GE3.812 714.839 766218
9
AN TN W T O 1 TR P T
- WM 1 [tk W [ 100 #
L T ul i 6
_— 11T [0 [l TR [l I 5
iiL [T AT o
Wl LI | | WL W1 s
= 0t gt g vk gl byl Ll mrl‘ 2
[T |01 T AT 1
o NI .'.,'.'.".',!'.UIFL-FL-IL-H-.-. ﬁﬁﬁm
200 250 300 350 400 450 500 550 600 650 700 750 800

B2 AP Z BB 7 FE RS R — R B LR R

Fig. 2 Mass spectrum profile of 9 propolis samples and 7 flavonoids Standards
He (O NFZEEARION: 7 BRI 1-4 AEPHEER: 5. 6 AFva 2Bk, 7 8% 258K 8. 9 A HihE
s @) g VE R 2R BN TR R T B m/z 200-800 2 J] ) 5T i 5 o

0 25 20 15 10
188

100 100

50
1]

Bl 3 B R HE R PCA TR 4 R E
Fig.3 PCA Score plot of total mass spectrum of 9 propolis

T () AR IR, AR T =ATATIE s ) 1R 4 e T H A
7 R I ek 5, UK PR A R S B R AE S S A IR ZE 5. 24 3 N
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o, RE5mE, 2015,28(2):52-54

ARLFFE S HIA S ERNE

FIH, FREET, SKIEFT, XU
WE AR B iR 5 TR b, WPAEARETT 010018

BT “+ R EERBECETR XS tfr d It st A 5 B (2012BAD33B01-6)
fEE I H (1988.12~), 2, fESWLATFRA, HHFJrm: K7 5n L5 .
Email: yanchao1988123@163.com
HWIEF: F% (1969.10~), 5, ¥i%, E¥EL, #H5m: ERSEM7%4. Email: guojunge@imau.edu.cn

BE: NAZFRACHERET 37 MRk, 7T5%CE ERARIE Ao AR &N 2 ERERAESE., £ R EFR4E G9{LE29D,
F4z: mg/kg) A, MFEHIT 409.611287.07 (N=23), HF — AR FEHFFDERIAGE (3553.42) At AHE, £
C 4 EEFE 503.51£411.29 (N=7), 2R AR %; ST A X MM D 524.271340. 81 (N=16), & F LK #5H & (325.52
+85.56, N=14), £FMEF (p=0.000); L % XEI5F (16177.23£1841.40, N=6) H# 3 (431.52%322.56, N=30) &4
374, MELRASA MBI N R H AL FHIASZRE T 4045,

RKEEF: NRH; RE; EER; oL LEE

ERE, WZEERIEFR:, 2014 (2) :116-118

hEBES N A7 REFREEDRERER (50
K KA WE I
SRR Ce RV 5 TR, S AL 010018

FEHH: ER “+h” BHEETRITE (No. 2012BAD33B01); AV BUR M = RE RITH (No. nycytx-014)
A BKkE (1988-), Fl: AR I TR LA
HIAEE: SKSEFT (1965-), L, Hir, WLASI, WHRGUR&TT . EYEERS Al R OARIIRE R i sE

WE: AL TREXRETROARLEFZHFR, A RETRARSFo o ik BAF— K, HAHB KB EREMN R T REA.
FA, TR VAFR, BEEET SHERELE,
EEF: &AE, A TR; I A, £

HMeZ( Avena sativa L.) & RAFH Gramineae) 3 JE( Avena) —FEAMEY), — M N HREE (F#E3E) MG T (BHE) 7
T ez — Rt FUERRIE R, TZ A T RS 42N E R, R X AR ER NIRRT X

e BARENE RN EMEERAPUS . MRS MRR, W™, JIT2. WS, mhEER, i/, #
BHEENERAR. MY, WMER. 448 KBS, AREME. FRIARSEDI, ORISR EZ RS o Bl
Wisg LM R M R DT MR, MK, MERWIRM . MEML S MEREH S . AR E RS
B AEPE RO TG B FEE DRI T A E— IR, A E R E MR IRORAT . R I T AP A RIS,
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ORE, FEEWSEFE,201521(2):65-69

¥ 2¢ 34 WA RAL S W0 ST HE R (I el
L W, KR
ALK A RS 5 TR, A3 RIS, 010018

HEEWH: “+ A7 ERBEEHE “XEMRaa M A TR 5HER” (H%S: 2012BAD33B01-6).

EF A EE (1988.12-), Zr, TEEMILWRAA, MR MIN LS5 4. Email: yanchaol988123@163.com
HWIRIEH: FE (1969.10-), i, Hag, ML, WFEFRSEMZLYUE . Email: guojunge@imau.edu.cn.

BE: REPHBLLWHZRECKS0 LM, FELTMET. 2FH. ERAFRASH TN, FEXRELS U TE
CEERNBER AR AR B R ILRIR; AR AR eEid Tt ARMe S-SR TR OLT. 7L
FERA R K AT A LA XA AT 09 aRE, X R NA DAL F 0. SRR 269 LA F i 243749 7 ik

XEE: A REE; B MR

TR HER SV T ZAAAE R SR AR A H AL &, ARG, S MR Sy L R S AT
AEAE, HESCHR AT AR 2 P 38 SRR & 52 F, W3R 1.
x 1 ERECHENFERIXNLEY

P sl A %
! 5 W 1327 = S
& A SCHR
1 T, Mt 3-3-0-ZEH T rutin, quercetin-3-O-rutinoside 610.51 BiEiAEER 2,345
2 Wit &, AR quercetin 302.23 BiEiAEER 23,5
3 Wit e, Mt R -3-0-RZMEE quercitrin, quercetin-3-O-rhamnoside 448.38 BiEiAEER 2,5,6
4 SEM R, Mt 2-3- O- B -D-H & HEF isoquercitrin, ~quercetin-3-O-B-D-glucoside 464.38 TR 4.6
5 G2 RE, it %-3-0- B -D-- AT hyperin, quercetin-3-O-B-D-galactoside 464.38 TR, TR 2,4,6
6 Wi 7 25 -3- 25 A A A A M quercetin-3-rutinoglucoside 772.26 T FEFRL 7
7 ik Bz 2R3 -2 5 W SURE 26 Y quercetin-3-rutinobiglucoside 934.81 T EFRL 7
8 Wit e FR-3-25F M -7- 2L AL MR quercetin-3-rutinoside-7-galactoside 772.66 T FEFRL 8
9 M 3 -3-0- 2B Wi HL-3-O-Hil & 1T quercetin-3-O-rutinose-3’-O-glucoside 772.66 T FEFRL 9
10 M e 3R -3- XU R ZEWE quercetin-3-birhamnoside 594.52 TFF 10
11 i 3 -3 - B 25 il O T quercetin-3-rhamnobiglucoside 772.68 R 10
12 #it i 2-O- I FE TR quercetin-O-glucuronide 478.08 TR 4
13 Hi e K -3-0- o -L-RAHEH quercetin-3-O-a-L-rhamnoside 448.38 TR 4
14 i F-3-0-[ B -D-ABER-(1-2)- a -L-BRZEPELF]  quercetin-3-O-[B-D-xyloxyl-(1—2)-0-L-rhamnoside] 580.15 R 4.6
15 Hit e K -O-F Tk L quercetin-O-coumaroyl hexose 610.14 TR 4
16 2=y, VOFRSE B R kaempferol, 3,5,7,4-tetrahydroxyflavone 286.23 HFRER 11
17 Sl isokampferol 300.23 EET 11
18 WLZR W -3-O- A, KAERE-3-0- =& F kaempferol-3-O-rutinoside 594.52 ELEFEATRL 7,912
19 I Z%3-3-0- B -D-- AL FEF kaempferol-3-O-B-D-galactoside 448.11 TR 4.6
20 LIZEH)-3-0- B -D-H & B 15 kaempferol-3-O- B -D-glucoside 448.38 IR 4,6
21 25 -3-O-FLpE T kaempferol-3-O-sophoroside 610.518 i i) 13
22 L2 Wy-O- L s SR kaempferol-O-pentosyl hexoside 580.15 TR 4
23 Lz W -O- i kaempferol-O-pentoside 418.10 TR 4
24 L= W-O-F L BEC b kaempferol-O-coumaroyl hexose 594.14 TR 4
25 L% W3-3-0- B -D-7i %) §%-7-0- B -D-7i %] Bl kaempferol-3-O-B-D- glucoside -7-O- B -D- glucoside 610.53 i i) 13
iy 3,4',5,7-V4 F S B A B2 2R -3-O- o -L- it i B 2 3'4',5,7-tetra-O-methylquercetin-3-O-a-L-rhamnopyra 56653 — 1

-(1—6)-O- B -D- M. I %] 26 B 4F

nosyl-(1—6)-O-B-D-glucopyranoside
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H-ILHEER (+)-catechine IR 15
27 290.08
ILFRE catechine HFR, 4,16
28 (H)-JLEEE-7-0- B -D-IH i 3] 2 M (+)-catechin-7-O-B-D-glucopyranoside 452.42 A FRFFRL 17
()-BILHKER (-)-epicatechine FHSEAR KR 15,17
29 290.27
RILKE epicatechine [ BTN e 4,16
30 FEILFE-COH (epi)catechin-hexose 452.14 TFE 4
()-FILEKE-3-0- KB TR (-)-epicatechin-3-O-gallate FHFRAR 15
! FILKE-3-0- KB TR epicatechin-3-O-gallate 37 [iETNEE 4,16
32 ()-FRILHER-3-0-p-FFH K F IR (-)-epicatechin-3-O-p-hydroxybenzoate 410.27 FHFEAF L 17
33 (-)-FILHFF-3-0 -(3,4-—=-O- L)% & TR IR (-)-epicatechin-3-0-(3,4-di-O-methyl) gallate 470.27 FHFEHF L 17
34 JRIEH R B-1, JRREHE B-1 procyanidin B-1 578.53 B FRAR, T 7R 4,15
35 FHEE B2, REHE B2 procyanidin B-2 578.53 AR, R 4,16
36 FHEE B3, FREHE B3 procyanidin B-3 578.53 IR 4
37 JRIEH R B-4, JRRKGHE B4 procyanidin B-4 578.53 R 4
38 FHHER =K AR procyanidin trimer A type 864.20 R 4
39 JRAE T 2 B2-3-0-1% & TR procyanidin B-2-3'-O-galloyl 730.52 EFFRAR 15
HAF75 18
40 RGH-3- AR cyanidin-3-glucoside 449.38
W AR 19
41 RIEHG-3-2FFLpEEF cyanidin-3-galactoside 449.39 HAZRZE 18
42 FRIEHG-3-RANE- FURE T cyanidin-3-rhamnosylgalactoside 595.54 HAFRZ 18
43 RIZ-3- O-Z=F/ it cyanidin-3-O-rutinocide 595.54 T FEFRL 19
44 IR orientin 448.38 LiEss 3,16
45 AR isoorientin 448.38 [iEs 3,16
46 LR vitexin 432.38 3, 3,16
47 AR isovitexin 432.38 iR 3
48 C-3/C-8" RT3 C-3/C-8"-biapigenin 538.48 BRI 13
49 REBFZR luteolin 286.23 EEi 20
50 HER-3-0- L aromadendrin-3-O-galactoside 450.40 A FRFFRL 21
51 I K -3-0- KRBT taxifolin-3-O-xyloside 453.38 A FRFFRL 21
5 L FK-5-0-FE-7-0- B -D- I e 1 27 15 I eriodictyol-5-O-methylether-7-O-B-D-glucopyranosyl- 626,58 P— -

(1—4)-0- B -D-F-FLpEFF

(1—4)-0-B-D-galactopyranoside

F: RPRESFERBRIUEE, ERANHRERE.

ERE, HEIAMS T, 2014, 42(12):19-22

P 5 v B S 3th [X A% SR o 1 o i T R 4L AR 20 #

BXH, FEE, AR

WEE AL RS frim b 5 TR ERE, A SEE FEAIERF 010018

PEFE WA FECH (1988-), &, WiLmrstd:, W7 N EMmINLS %4, Email: huowenlixnm@163.com
WIESE: A%, RBIEER, WA, FENFE G LI FET A TAE, Email: baiying77@sina.com

B E: UOARPEREEAR G AL, KA AAC SRR AR AR REIT TN, Z2RE2%: HER
K& eBi ih b A 30 ARG A78R, b E BB H P B A BB A R E LSRRG, DA A 25 04%F 2. 74%; T E M h
P IR A A H R AR R E SRR, 25 H 0.30%F= 1. 09%.

KIBIF: FRBW,; AMMEE; IR
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A5 B ARE FR/K PR L 32 EAH A/ iy i A 3 2
SR IR (IR

FREE2 NRFIN™? FT 2 AR 2 AR 2 H, 2 5kAR 0T 3
1S AR Z SR A2 B, FEATIERF 010018;
2 WSS B XARMOLREABE s PE F7 SR T, FERITEES 0100315
3 WS SR Z TR IR & o R TR, SRRZ 8 017400

HEWHH: ERARMETIL Gl RAFEDT (201303059); ERAZMETI Gk RAFEDT (201303062);
EFRBERAFEWHEAERER (CARS-40-12); WL RBOVFHFEGIFEETH (2013CXIIMO05)

fEFE I KR (1988-), %, WEHMFAINEREAN, ILH A4, Ll shE R 51E %% . E-mail:zhangxial9880818@163.com

HEHASEE: PN, BFFR, WiLE S0, E-mail:sunhaizhou@china.com

BE: ORIRAE . HHEKFAN-RFBS A NCG) Fhostsk b ERKiMtA ) me £ FAHGH R, KBk A 27
PR RIFAFEE G500 FBFHF ok TR BEAS R 9 28, BARSAAKAL (CP: 10.5%). 1K AANCG Afe ¥ &
@ (CP: 13.5%), B4 %A 3 AR BARA S FiiT+ 8B EH 54 (G) 0gd . 20g/d #=40g/d . R EH, HEH
HEEERF N, E-EKERTEOLSEWH RS AALE, ROANIRE,;, SERFORF—HN, T BT HER
FHE 40g/d W B L FNTHHRERLE;, FRZOFHHBEKFT, KANCGH0gd G 484 H AT 240 F 09 RAARH, B
EEF NN R R R R € R R i kA kA e R

XBF: FOM; HEE; AR IBRARERY; KLE

IR IURSER R EF T AER /DB NI 201458 A
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Microbial pollution tracking of dairy farm with a combined PCR-DGGE
and qPCR approach

Xiaoxia Xi, Jiachao Zhang, Laiyu Kwok, Dongxue Huo, Shuzhen Feng, Heping Zhang, Tiansong Sun*
Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education of P.R. China, Inner Mongolia Agricultural University,
Hohhot 010018, P. R. China
Corresponding author Email: sts9940@sina.com

Abstract: Animal husbandry is a traditional industry with regional characteristic in the Inner Mongolia of China. Recent years, animal
breeding has been one of the main pollution sources in this area, followed by domestic sewage and industrial wastewater. The pollution
of livestock farm faeces may accelerate the development of pathogens and antibiotic resistance genes which pose health risks to humans
and animals. In present research, culture-independent molecular ecological methods based on DGGE combined with qPCR were used to
investigate the pollution to surrounding environment with different degrees of livestock farm.The cluster analysis of DGGE patterns
showed that the livestock farm faeces from point pollution source flowed with wastewater discharge has resulted in an impacted range
of at least 3000m, but it did not cause pollution to residential water delivered from upstream of sewage drain outlet. qPCR results
revealed that 5 common pathogens (Escherichia coli, Enterococcus, Staphylococcus aureus, Shigella and Salmonella)
presented decreased trend as the sampled distance from point pollution source increased. Also, qPCR assays of 10 common antibiotic
resistance genes (tetO, tetL, rpp, rpoB, sul2, suld, floR, yidY, mphA and ermC) which cause resistance to tetracycline,
rifampicin, fluoroquinolone, quinolone and erythromycin have been found in the environmental samples. This study clearly indicates the
livestock farm discharge pollutants contaminated to the surrounding environment. Our data have provided important information to
pollution control in the future.

Multilocus sequence typing of Lactobacillus casei strains isolated from

naturally fermented foods in China and Mongolia
Qiuhua Bao, Zhihong Sun, Yugin Song, Haiyan Xu, Wenyi Zhang, Heping Zhang"
Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education,

Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China

Abstract: Lactobacillus casei is a lactic acid bacterium used in manufacturing of many fermented foods. To investigate the genetic
diversity and population biology of this food-related bacterium, 229 Lactobacillus casei strains were examined by multilocus sequence
typing (MLST). These strains were isolated from home-made fermented foods, including naturally fermented dairy products, acidic
gruel and Sichuan pickles of 38 different regions in China and Mongolia. The MLST scheme was developed based on the analysis of ten
selected housekeeping genes (carB, clpX, dnad, groEL, murE, pyrG, pheS, recA, rpoC and uvrC). All the 229 strains could be identified
as 171 unique sequence types (STs), including 25 clonal complexes (CCs) and 71 Singletons by combining the ten gene loci. Strains
from the traditional fermented dairy products, acidic gruel, pickles could be divided into 140, 25, 6 STs, respectively. In addition, the
nucleotide diversity of the ten housekeeping genes ranged from 0.00567 (rpoC) to 0.01211 (uvrC), and the dn/ds ratios were much lower
than 1. The Lactobacillus casei population analyzed in this study displayed both a high level of phenotypic and genotypic diversity.

Key words: Lactobacillus casei, naturally fermented foods, multilocus sequence typing, genetic diversity, housekeeping gene
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Isolation and Characterization of a Lactobacillus delbrueckii

subsp. Bulgaricus Mutant with low H+-ATPase Activity

TONG DAN, YONGFU CHEN, XIA CHEN, CHUNLING SUN, XUENI WANG,
JUNGUO WANG, and HEPING ZHANG*
Key Laboratory of Dairy Biotechnology and Engineering, Education Ministry of P. R. China,
Department of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, P. R. China

*Author for correspondence. E-mail: hepingdd@vip.sina.com
Running Head: H+-ATPase-defective variant of LAB

Abstracte:Lactobacillus delbrueckii subsp. bulgaricus is an acid-tolerant species used in yoghurt production and considered important
in post-acidification reductions in palatability of yoghurt during storage. In this study, a variant (ND06-2) of L. delbrueckii subsp.
bulgaricus NDO6 was selected using neomycin sulfate. ND06-2 exhibited sensitivity to acids and lower H+-ATPase activity compared
with NDO06. High-pressure liquid chromatography (HPLC) was used to demonstrate that the capacity of ND06-2 to produce lactic acid
was significantly lower than for ND06 during fermentation or storage. These results suggest that the L. delbrueckii subsp. bulgaricus
variant could be used in yoghurt starters and have a lower tendency to cause post-acidification.

Key Words: Lactobacillus delbrueckii subsp. bulgaricus, H+-ATPase, high-pressure liquid chromatography (HPLC), variant,
neomycin sulfate.
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AEVER Y -BE T IRIRER AR R R EEE R K fE 5 RIE
Bk, R, W, T
LSRR S THE G, % VRIS 010015:

2. ohBIE BB BT SAR, L5 100101

FEETH ) WP I B AJT PR AR R R AL R (2014MS0358);

TV B U T B L LT AJT B PR R e R R T2 TE (20130438);

AR ) v B 7R 208 R D e DRy R A R R A (2011110008002671)
fEEfN: Bmisk (1975-) , 5, BIEER, Bt PR RNESHEY . E-mail: wydl@imau.edu.cn
WWER . T8N (1967-), Lo, BIWFFA, A, BFF7 a8 T T2 & 44 . E-mail: wangzhaoyue@126.com
WE: S AMBLAM (Glutamic Acid Decarboxylase, GAD) AL L5 RFRAY A 2 BLAE R, &4 my-A LT B 69 IR % B,
3t GAD £ A4z GABA S 2 W AH LR, A TRIBERG Y-REA TR 2, AU CTAB FRGIBIBRFE 28 AR A
DNA A#EAR, v 3832 57 KAH 1758bp 49 GAD 1 £ B, 23t 5 S cerevisiae S288c %9 B R ik %] 98.58%, F 1%t 3]
O GAD 1 KR L BT ROAEFT, THLETFTENGLSREARFZ], KEA 3490bp. KA KAHFIILEES
¥ N Rk pUG6, MEE A4 p28. VAE MK 28 1A K AMB T4, & G418 Utk /72|46 4LF, #t—F %L PCR R
IiE, MALRIBAEEIINIE, FIE/F R ZHF DL28. L F M4 p28 G945 AT AiF4n, THM 4 p28 B A RIFOH 422 M,
ARHEAERER I0REARBEIRER, HNBHITEHFNE, TH-F DL28 4 GAD #% /7 b 4% 28 327 73.8%. @id A b
F Ik BIFH 456, GAD AH & & K H 4k DL28 A # 5469 G418 Fitk4= GAD B &1k,
RE@I: BRUBBER; VY-ARATHR; SAMMARR, flk; k&
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ORE, FEAMLIT, 2015,43(02):28-31

SFLATF B 7 2 1 400 58 ¥ 00 o o T 5 4 P 8 28 12 ) 5
VR, A, A
PRI R ERE S TR, AR VAT, 010018

HEEWH: EXAMRMES, THRS: 31260390
TEZ TN ZEdFE (1989-), 1o, Wi, W7 AR mMEY.
WIES: BREE (19719, L&, #UZ, W97 RN S Ok % T

B AR S KBRS It 0PSB AE M 0 I 0 9 ., AR & P e AR R
R SRR, SRR R R R R 00§ R A TR R R, WA S I SR 6 AL, B
BRET: BARFRENAIFARGLLE, BRe$ERN LA, PR RAOR T B I 0 T
FOMERRHTHI, 5 AR A0 BRGEEIE, RS T 3 ST

X AR WERR BE ma

FUAF AR A TN E YD B % w5
WA, R,
AR RS TR P42 IERAER 010018

FETH: EBRERIES (3126039)
fE& AN mEsdy (1989—) , &, filid, WFR A M N EmRZED.
BIEE . BREE (1971—) , &, Tt #i% NFHa Rty Bk B TR

WEANFEEERRBER ST Fikh BB RGILFE, sTA BT, 28R KN, ALAC-3 F= ALAC-4 H +#hZHFBR
G, SNEBEEMAINEME. EHWR R RIFOAER R, SRS ES R E K. Ca”. Mn”'3t ALAC-3 Kt = 40 6% 37 E 1k
RAARHAER, @K, Na's Mg®st 2K = 4 a9 dp i /8 A& . K, Ca”, Na', Mg”, Mn™st ALAC-4 Xt = 4% &40 1 V& F)
HREFERN, 23 aLABLEE, MAWRAAR. 2RANEOH. F98BK RE9HE. F9BLEE, WREWEHA
TEAZ B IEAK, LA AT & iR, KA ZWABRPAZEOEL MR,

KB SUAFE; rEEEAER; E RS

ERE, FEIAM T, 201442 (8)

HT 2 BASRR S Y+ AR E B BUE 5 SR 2 1 ik

s, SR, ek, Ak, JURTE, BRAEE, RSCR. SRAE, AR

(NZEHRMRZFL A EARE TRRAE M E e IPAERE 010018)

WE - EAABILA S PILRANAFEOEMSHNE, ATRTES B STEAWILRAA®R, ARARETHRBHELY
10 WER G4m R XA S, KA MRS 353 A, MRS AskdEfR A, M17 355K MRS + X-gal 35K fe MRS + B3+ + Hmt
BARGSMBALZERALR, P HBALLFTRBARESTIRALK, £HWIIAL, ZRET: R SHAR
Flag3e s £ 10 R ATILBR B S T R AN, LB EHH Y5 M H 8.12+0.16 1gCFU/mL. 8.71%0.10 |1gCFU/mL.
8.47%0.15 1gCFU/mL, 8.57%0.15 IgCFU/mL #= 8.62+0.14 1gCFU/mL, MRS A& m3i& i FfLBi M T @RS FA1eis 5k 4,
A3 A A MATEE R, LB MRS S de R Ao M7 3554 FELER A KIEAL, BIAK 10 488 D454 56 7 5 % 3613 101 4k4L
FRAH, JHEH 165 rRNA KB B FI 94T 77 ik 0 BARE 2 A 5 ANE 15 b Ab, A, MRS Sk B4 Kay 72 LB
B E T 14 AN A A 1 M7 3358 L4 K69 29 HALBR A 2 518 T 11 ANt e Ab, dLT L, MRS & m3& k& R miE &
RO TRALBRE NS &, FHETH.

KB MmO LEH: SR BAAGRE
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BrEE ST AL-2 ABRE Tk

P, BRA

WE AR frahflee S TR ARG A5

i

PR . 2R, WEuied, wheim. EMEOR,

WE: @I AMFHFTEAUNSBNZLH DR OKRILRA RS = AR RET ST AI-2, FERTEFTHT AI-2 Tie9A
o FAMILBRE R R B S a3k Lo A mNE Al-2 FFRE F RS L KINHE BB170 F, AKEEH 6 MRS 3254 L
AR, AL % )RR EEATAAL 32 K AR KA M oh e KOKE R AR E, M B A RILBRA AT F £ LA FWESTHT AI-2, F
B AT ST A2 6k, TREREY, WHRILBRENRS S AP REAEFRNE TS T A2, MERAKGERE
ST A2 R EAMZIE K, FEAMRIBEE T 5T A2 REHESH AN RA T WAL B K AL, £+ 2-1,3-1,1-3-2
EHIBRE SR T 0T A2 69 AT A S ARILERE, AE— S AR E 4 LuxS F A E 2 Lk,

KR BARRE; 55T AI-2;% % KINE BB170; A4 Kk

FE PR BR B AN IR FLAT B DR IR M2 YE b AE BR 91 K B b BLAE SR R E R

EFF XSCR FAIEE DR SR
(LA AEYEARE TREE M E S, WEERIRSE, AR, 010018)

WIEE: ZATEE 48 FAL: 13514718220 HiE: 0471-4301593 £ FE: 0471-4305357

B FHi 46 : mhblg@163. com

WE: 8% & &g 4t 3 H (Streptococcus thermophilus) e i K JUAT B kAo #) T &4+ (Lactobacillus delbrueckiii subsp. bulgaricus)
7 R B A 2 B K B d Ko S. thermophilus 4= L. delbrueckiii subsp. bulgaricus Z. 194 £ 3  4F | 2.4 )~ 2K 7T, S. thermophilus
AT, TE. tE. &AM, COy KB BILE L delbrueckiii subsp. bulgaricus 492K, H S. thermophilus %
89 UBR 7T MK 3L 49 pH 1E, M Wik 2| L. delbrueckiii subsp. bulgaricus % K 4953 pH 15, @& L. delbrueckiii subsp. bulgaricus
tymia itk 6% s (PrtB) 49& G KMER A0k A, AXBRUARIE A XKL T S. thermophilus 94 K . F& FLERH 18] T
MR ARILF K EEGRI, ARFALEAN, HTHERRBOES, AFOLERF. FILORSEF. FLFANBERF K
BB E AR, HAEFTA S thermophilus #= L. delbrueckiii subsp. bulgaricus H #h 2 W] 48 & 2 4 69, A1 1 6948 ZA4E F 47T fk
AR P A, — A RIRE, 4 S. thermophilus A= L. delbrueckiii subsp. bulgaricus # ¥k Z 18] & 12 7~ B A2 & 64 4% 4 1
YER, 3% L. delbrueckiii subsp. bulgaricus /* % &) 4 H F 247 %285 S. thermophilus #9 £ K, 33 S. thermophilus = £ 8 Ik fa i
F A% 285 L. delbrueckiii subsp. bulgaricus #9£ K . B RARXMAEZ M) B X RBF KRN THLRE. pHIE, KB
B, Rt FHREBTHE Tk, LFRMEELERANFF o X RNAFGT 28 Ny T EBERGT KR, AT R
AT, Haug, Ritas, FAFHTEALR, FORRBERGARLRANFLABZANGX Z,

KB EREARE BRIATE KA LRI ZEXR B
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EYFLATE HE-1 FELE SRR E YRS LuxS/AI-2
TR RIS R R KBTI

K, MRFE, BURA

WE: AFAXERNNILRAAN NS BANETHARRE R LB, A Spot-on—lawn & & B HREHRA L iHk dad L
plantarumHE-1 &= £ Q3P A MR KA . REESUAFHA ., HBILATE., JLRILAE ., LRA KA., 2REHHRA, BEF
A KBATEFR SRR A RRAZEOIrHER . & A 52 WA IR EQILEREE N IR P o RIRR &, 4t 14
AR ML, £ RITILEANRE R LEFRGIPEY, L plantarum HE-1 5 11 NS~ AWM E B R T AR T H
2K, BEAABRGTRAA 10 /NMNKAELS, @ L plantarumHE-1 S H RAKIE X R Z LA MR A A Vibrio harveyi
RAEMFRN Tk, RALFH ANRERAEHT R ZLA-2455F, H4E6h 2 150 TE B A B —A g, B
Oh 4t A2 125 Faotaxtse X3k EH KT L. plantarumHE-1 3SR A W K A A AI-212 50 F 2 AIPEA L A A Al-2
BESTAANNAEHEONEXR LS, E_FAEMEXR, 3t L plantarumHE-1 £ P2 & A= LuxS/Al-2 ZEAK
ME_FRAFITRE, AALAYEAERT A fERESAI2ES T AEF LT DE. luS AR R IE,
B REMSIT R L. plantarum HE-1 5 5084 $LATHE Lactobacillus plantarum WCFS1 #= Lactobacillus plantarum 7J316
0 JuxS A BB R E 99%AL, MHyTFAEmF ERIET L. plantarum HE-1 B Z A A2 50T o k41 A,

X JLERE: S WEMM: LuxS/AI-2 BARE R R 4%

AR
K LK G A

Inner Mongolia Agricultural University

&

NEERLXFANELALREARY, BEOFRFR “—4 - TELHEZRGER, BEEA
REUT A B RAR L B oL ESR, BE “PHASKRAMENZELIAL” TLEEESK. RKELTFTRES
ERCNEYE S & W2 v fe i dE T, MEBRAEI “REAXZERH

FRAFIANABRREEFA, SABERELCGER) FH, 26 MR T EFAH. A 11 A—RFAHE
FFLEIGRE, 49 MR FAEEFEIRAE; 23 N—BFA L F RS, 99 AR PR S
B, FAARRESRLZGFSE., RF, B, IF, RF, THEF, TRFEFT7AFHTELE, A 10415 L
J& AR b
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THEgAL:. NSRRI MRS TR R BN SR TRER (N%ED T
THEER: AZEAO RS/ frihflea 5 TRZE /N5 / a3 TR AR

RWE HIR, WL, LA

WAL S TR R 5K

THesfr:. AR R mBlE S TR

TAEER: WEEANRS:/ bl 5 TR /e / i e S 2 e R

BRER B, M, WL, mdEm

BMAEF LR FIRE RV LK
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7 T 25 8 %00 B PR v K B8 B 4B FH BT 52
XIFY, TR &2 BB AR, %S
LAZEHERIRE:, AR 010059 2. ZE SR 2R 20 DA SR 2 AU i, R 300050;
34T ZJL—EERE, 3k 010040

WE: Ba9: ARHNSHEIER R KR GTEEER . &ik: Wistar KRMIEEHW A ERE, FRAE R B K RARYE o4k
Fok ERMY AR R FEE, HBAAfdNS R, R EHARBE, FoMeFREK, HifdNSEET, 55
MERE—K, WHAEBMNE 24h Kk E. BEEMRERE, MNE T OEREFEGETEMR, 22X BRBEARIKE TS,
BKE, HEE. REVNLHS, oI ETS, BHZOXTARIF M, AALHNSEREBILE, KERHEM, %
KE, BRERREVAIRY, aBIFTHE, BB X TaREK, FLAENZEOEREARRTES L, &8 A%
PRAERRRRR “=%5— 07 0k, Bikatg, sHhERmA — a1k A.

XBE: ANSAE; BER; 0k

ORE, &Ik, 2015, 36 (1) :156-160
A R B 2453 2 ACEHI K IR AL

wik, GRISHI*
WA R B 5 TR, A SEh FEAIVERETT 010018

HETH: EXEARFEEIH (No.30960240); HZE “+ 1" BHESHEITRIBHE (No.2012BAD33B01);
AN EBBARHEE P B ARIERITE (No.nycytx-014)

HAEE: w8, BLERA

WWWEE: KEFH, #d, E-mail:izhangmeili22@sina.com

B RARAEFRATERE LT KB S R EACEMRIIK, A% IKAF FAnACEdp#] £ A F RAG4AR, AL B L Litey Ak
L, RRAR @SR, KT REKBOI LS, FERRABEI AR KB AE9h, KEIRE34C. 4bpHY, £
3t &4 T ACE 4741 & T 1% 64. 05%.

XEBIE: MK ACEApHIAk; RS AB: A&kt

&

3.1 iR RRIEVIS w7 MEZACEHIIK I R RS F: RIFI [40h, RRERE33C. Behh 5%, YIMhpHH. A
TR T LUE H 2 KA S FACE R4 ) 26 LA B i IR AH G, DRI bk 22 JO A5 35 T LICKELIG ) S ACEA /1) 26 1) iR K o

3.2 W JSE T 43 T A0 A A 0 2 AT B i T ) % 622 2 1 ACE VAL JOR P i e AR TR 2 A1 Ay = T IN [] 39h R PR 34 °C , W14 pHO,
TE LR A4 ACEHI I 5 AT ik 64. 05%.

3.3 RhB I AR B A NG R 0 BRI, R VRS A I 45 M FE ACE HIHIE,  FTRMRAF M5y miAR, A Tolk Ak KA
A FERESE ACE HIHIIRIR ft— 4 T AT 103845

BREFT/NAIR LGRS

BERANEYEHEPERE T 11 2£: B 28R BEBRTE. SHIRBSF. Ua
MR . RIFDIREMESNE. IIRRMHRERE N ZITES. IR BiEs: BFF2A
BAREALER . BREEMNEEEEiERE. aER. IKSEOM: B4R, ShtEK.
TEMEBKRENRESS. MESEDH EREIKRER, THENRTE. 8
BEBRT: 2EEE (BEWDENEE. SIHERISAYES) F0IFIEE (EER
E. ##5RC. B-0A% MNR) ; RAEENTREEVR: RIHBIESE SR ;
HeABEHR WRRR. 88, HE8xR%5.
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oz, PEFAHTI,2010,01:29-30+34.

AN K EBEHEBERE AR A Pk o/ BRACAZ ST KB M
FEN MEA AR FEK
52 RIS AT R, RIS 010080

H E . KAEREARKTH PR KGR IZES ) RATIL ) 89 rh. Fik: 3 BAEMERE AR 48 R, ML A E
HIEA, KA EE, PHRELE, SHEH, KEZHBERIMIE 0 Inl/10g R ELTHE, 54 H 30 X, #H7%E. Kk
G R AU 25, 24 DB BT 24 LS, — BB #ATIHIRRE, BE KRAEE KR P BRI R, KET R
%ﬂl’é' KA BT E R e R A RAE R 7 £ 04T, WHLE Rt %, ERAFHMEEARAEEZ (MESD) &2 G Ehfe
BRE R h 2 wE AR R T R AR L SN M OHIE, B x AR (WREHASRR), &R 7141\37“4&\ G
R, HEERERYAMEE, ARiZAHmLEREE, £REF, FimKEEIEBILM G4 T R X5 Ragitic. A
Ae bk L) S0 09 BT K B FF K RABIRE
KEF ¢ KRS BMEBIRA; WA Ll

&R

KR E LS BAA SRR, S FEHNGRS 24 DRI RS =R 1SR RS B T
H; wiRaH by mAEANZRS. AR 24 NS REGTN 1R 5 IR RS R E L TRRA (P<0.05),

BRE LI ZREAEL mREA 24 NI RGTR F R T X AL, SR, by w24 /N DG RS
FNT R, HHRaH, PAIEANGRRGRT D mRE 24 /N I3 RS 2 T xR (P<0.05).

WERE SIS SNSRI, mAEHNARSUEZE R T A, SR, R B4R RS R ZE R TR (P<0.05).
SERRIR,  IRINOK S IR I RE B W T S e RIS

Yok JE TR, PR AR E A EAR. FER. TYRAMECREE R, BN SR CIZ I TigeTR, A
REARTEE TR, T HAERBIE L2, AMTHDG ) LEAERK . A, O FLE] b AL SR AL D RETE T ] i Wk
Tk 55 0 5 (AR A -

ERR AR (BED B3H, fFRE

W Z A F OB L HER B BEFEERT T

OEEHE Y FREF " AT B BaiEk D MR
1 WEERWKFE RS TREEE, SRS  010018; 2 NEH R FHE SR, AR 010018

iﬁiE-%' E]lﬁifiﬂéﬂﬁéiﬂ%ﬂ*’ﬂi%iﬁéx;ﬁﬁé% K RARIE R BT A BB AT AL, REHE R &N B W FI% « OH,
DPPH o EREAW: BEXNBREELSF k’:‘]ﬁ&ﬁlﬁ%ﬁfr W5 AN, Ay | FHih OHARE ) KRR, HRERKEHN 3mg/mL
#:a%‘? OH #8771 & T 90%. ik —F3- o | BF B &, ey 4@ F, 5 D x4k OH (1C,1. 532 mg/mL) . 4% DPPH «(ICs,
1.278 mg/mL) 6 /1 & T H € 3ANAL. HHHASD 7’9/5);&' MR IR, A - OH 5 DPPH « f8 /7 AR 3% TRk £ 5 & B M4 o

///////////////////////////////////////////////////////

D (o)
IRRE (I8 melatonin, XIRNZENEIT. IREKR. MRER) \<

E$@%ﬂ%ﬁA*mﬂ%ﬁﬁim FOREOHER, AETBIE—FDr= \
FEZEE (melanin) BARAS, RMHBNIBRER. BEET M
EXBAKSERZLEYD, S

Iz

M/
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EEAHE HIE, WLESm
WS EIRX “EEGEA” WIS HEAA, K3 SCLIRI 30 £5.
TARBRAL: NS ROR AT R 5 TR 2B
BAfr MRk PRV R T X AR 306 5 HEZH: 010018
B F{548: dongtlg@imau. edu. cn; dongtlg@163. com

HEL:
AR TMRS AarB TpE A, 2002-2004
AR RS B T i, 2004-2007
TGP
ATk, JSPS t#4:)5, 2007-2009
WEE R MmRHE S TRZR 2009-24
MRS RESHNTSEE, afTE
IEFRE:

CO, AEMIFURIR A A BE . R BAEIR . B RRE CREE QAR IR T B A e b

A R S Y.
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Published in the latest edition of the American “J. Appl .Polym.Sci. 2015,132,41871”
Biodegradable high oxygen barrier membrane for

chilled meat packaging

Xueyan Yun, Mengting Li, Tungalag Dong*,Wenxiu Sun, Yan Duan, Ye Jin

ABSTRACT: “Chilled” meat is more nutritional, healthy and hygienic than the meat kept at ambient temperature. ! “Poly(propylene
carbonate)(PPC) and poly(vinly alcohol) (PVA) were used to prepare biodegradable three-layer PPC/PVA/PPC films with high barrier
and tensile properties. The potential benefits of the developed films were also evaluated on the shelf life of chilled meat products.
Compared to PPC film, using 20 wt % PVA as an intermediate layer in PPC/PVA/PPC film remarkably enhanced oxygen barrier
performance at 0 and 50 RH % by about 500 times, tensile strength by about 8 times, and Young’s modulus by nine times, but no
beneficial effect on water vapor barrier performance has been observed. A new “sandwich” type of completely biodegradable material
with high barrier was obtained. The application of PPC/PVA20/PPC film as the packaging material of chilled meat was effectively kept
the total viable count (TVC) and total volatile basic nitrogen (TVB-N) to acceptable levels in chilled meats until 19th day of storage at
4°C, however, the spoilage occurred within 11th and 14th days of refrigerated storage in term of TVC and TVB-N, respectively, in the
chilled meats packed with only PPC. Herein, we report that PPC/PVA/PPC three-layer film can be a promising well-defined
biodegradable material with excellent potential in chilled meat packaging.

160+
140 - 200+
PPC
120{ [PVA
g ~150-
100 - =
z =
N
@ 801 5 100-
E gl E
7] PPC/PVA40/PPC o
40+ 5 50
PPC/PVA30/PPC
20 4 PPC/PVA20/PPC PPC/PVAI10/PPC //4 PPC/PVA/PPC
PPC 0 . s ——e PVA
OI Ll T ] T T T I’ﬂ, T 1 ¥ T § T T !
0 5 10 15 20 25 30 268 270 27 20 25 30 3% 40 45 30
Strain /% Temperature /'C
10+ 51w oPC
=) —0—PRC 0 PPG20%PVA A
E-j 94 —O0—PPC-20% PVA A PE N .',,l"l
20
s —A—PE 20 L
éﬁ g A. OO
5 e 157 T
2 & SN
-0
3 Z 10l
= /M
S >
& =
° 54 #
D 27 £
29
O 13
0 —T T T T T T T T T 0 I T T I I T T I I I T T I I T I I I T 1
0 2 4 6 8 10 12 14 16 18 20 1 3 5 7 9 1 14 16 19

Time /day Storage time /day



30 RNyt S i

WM& R, i Tk RH%,2014.10.13

EHBERERN Y R RN R AR R 55 R R

wkiE, I, REL R, B, B, R

FEUH: EEXEARRFAREE (51163010) 5 F5 V0 \Hbrb H # 4 5 Rb 2k i b 5B
PR . skieat (1988-), o, MALATFUAE, EENFAEE A ORIE S5 T BR ML) 26 RO 7T
HWIEE: HEFEAE (1972-), 5, 4t WEEARWCRTERR. LA, EEIRTEvES TR ik SikE

BE: AR TFTHAAELSSATRNERLLEMNH I RGRIEFM, AFRERNTETEMERKKE LA (PPC). KT
HiEE (PVA) Ao (TH) H#EAH, %% PPC/PVA/PPC & PPC/PVA/PPC-TH B 418, M H &0 E S A S ASITATS
¥, RHASFAGRE . BB AESDIGAREAITAAN, B0y L F T E 6 PA/PE £ &M Fe PE (REFE/EXT B, Hw oM aE
AN R, R EYW: & PPC/PVA/PPC-TH 542 6,35 694 &% 1 69 T 2R 9 7T 34 | 28~32d, @ PPC/PVA/PPC #= PA/PE
AR QRS RMSTR AN N 20d, PEFREFIE O R AL S AT RIA 12d. £ A BB, PPC/PVA/PPC-TH £ &K 6,
FoHABERN L pH, £, TRARERELAESEASHAFHARTLCER O EW AL, BTN, PPC/PVA/PPC-TH £ &
LA RIFOpFIMAEMER, HRKASAREYN, REASEEFWO/MEA.

KEBF: A8, AT0%, BEE, RE, FE

SHRER

PPC/PVA/PPC-TH 0.06 PPC/PVA/PPC-TH 0.1

PPC/PVA/PPC-TH 0.2 PPC/PVA/PPC PPC/PVA/PPC-TH 0.2 PPC/PVA/PPC

PA/PE

PE

BRI IR-——— O] (R RRES

UFREREE B EABROIRAIRIE. XTEAIEAFmzE, B IEN
KPBMEERIRI B PEVRINAIER, EERMNEPORER, KRELIL
REANSEFHHFAETINED, QIIRER. BAMRBNGIPDRECER. oL
B, ARHEYRE. SIEHSEREYREMR. SRR EERM®. =EYE
BE. HPRERENRIRIDERIKBIER.
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A B PR R B IR AR AT 5T

REEARHLRIHT 5 G
WE AR franflee s TR, WSS AR 010018

BEALATREOMH (e, FaR. BR) AR, RAL AR AR, Hd, TR, LRSS, T 20 AW
BHFRAEZ A GBI, B, BIRA—AERR IRk MR RN bW EARGE R, LA A BT SRR
WA ARREGIAE R, BT T R G H 5. e Al BB AT AN BLAT 69 P T A R R R a0 F R, REM B A RES TR
FPHE LRI AT, SRR T AR A R AT G T R M AR LR A A T T Y B AR R A T AR A T

ANBTTRIEGA LR B, SSEAMFRIAR, S THETNE, RFLENMENFEWEE, FRLTRM
WHBAETEHEOLEFTHOER., MEHET TRRWHNRIEGEZR G ALATERN . TZ2HRERET:

(1) b AR T —AAE R BFER, & TR0 H T A 695 EH R0 Z 4 R s H), AR R BLAKE A s
APk 64 38 B R A A B G R R I A, KRR, BARMS TN . FTMEH BRI AR FARE L, e T K
MERGFRIE, Am¥ghe TR IRIIR A, BRI E, R TH K E,

(2) SRET b LERTEN SRR HRER, 2% A T4, B, A%, A&, KEHE, EBESESH
BHOGBZ Y, B KRARSEOA FR. LB ESNERRRRTEREG1/4, REW1/2. LERFEAIKRA G E
AERAEEY: BRETARENEA SRR T 255, AP EREALRAT FIRERKGGE. B9, LEBTEAA
WG, MRBhBARGHTHERMIAL, Rt ZhAH BB FK, BT, LB TUEELAR LG —3 s, RSP RA,
FEHFERG G, F. RFThiy, LREERTELL.

) WEGEZARRY: LEARAFENGERNAESZTRIRALEL, LEARFOGEIRZRFTHRME 5—1043.

(4) #IETRMIE PRI RERI: LABATRIE 0.05%, HibRied 3.0% FEERAIEH1.0% WRFEH
3.0%. pH # 7.0,

(5) TR INH ML A TR : AR ZJ6 6T R FRR T Ls £ 5, RIRBEE %,

(6) =T RELSR T FERORKNEFH 2 LB T
KEiF: Tk, WE; Fas, LT

UHT B X A EER S BRI
RIAR, 2935, BE
PSRN R S TR, WEAIESRFTT, 010018

BGTH: A =R itk B R R RIS (2012BAD33B01-6)
EF A RHIR (1992-), Z(5), Wit, Tlk: I T5% 4. Email: muqierl027@163.com.
IBIEE : $0E(1969-), 55, ¥4, 22, iR 9 IW, NFE TR i 5 729U BHF T/E . Email:guojunge@imau.edu.cn

BWE: SN FEEREREN SR CHE RN RIFTECE R 44y, AT EA R 24, FA%424). 18 4 UHT At
BT I8 AT R AR AT OMILE, B ESAT KL RAAark UHT 43 Sk S A B A TraA S, 2L 2% 2 % £+ R4 UHT
45 EAA 4% (#418+SD,mg/100mg) % H 4 1.61+0.14, 1.59+0.087, E/T # 45.21%. 44.40%, T 1.41%, R 2 F£%; X3
24y (BFLET, KTt H L34 A48 S ) H e85 RE KE (130°C. 2S) &5 4 UHT 45 & 324 R4
HATIRE, KIRY (1.36+0.01) A UHT %5 (1.33+0.02) ¥ BEAA 48 T4 2.78% A2 F £ %, 2 Lys &5 T4 3.14% £ % 2
F (P=0.042), EH 2T AABHRBEMN£EF:; UHT W42 45 AAS 2 %1% 121, 1.19, CS 5 A4 0.73 #2 0.72, % —k# &
HABEIH Try. %2 UHT RESSFHLALRSEALN R ¥R, HSRVELAR ST RN

K@i ALER; R4r; UHT 4

HERRIFE]: UHT: BEiE KEI B/T: DEEAER/SEER Lys&iR Try: (%K AAS=aa/AA(FAO/WHO); CS=aa/AA(Egg).
s aa ABEIE P EIER S B (mg); AA (FAO/WHO) 2y FAO/WHO 17 bRk 2 i Rl s S e b 2 11 b &R & B (mg)s
AA (Egg) NG A5 FIF B & E h 2 2 S 2 (mg) -
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25D mg/ 100mg

Prfi 280 mgs 100mg
e o
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It
ba
T

His Try

=
-

T

i

g

1 v

1 F AT v
ol ] L | .
.1 H | [ - oE I i | A
21 r ] T 4 4+ f ’
L Hg B | wiil= B g bt B
Eel el B a*.E kE L e [ 1k L, b

Glu Pro Asp Ser Tyr Arg Ala Gly Cys Try Met His Thr Phe Ile Val Lys Leu

|4
=

B 1 FERS T INEER S 2R B2 RIS T ISR ERS2HLE

F: B 1 A8 BRI 184 UKHT NEERSE
2 N2 MHREZEERFEIRE (130°C, 28) ABER UHT ISAEMRENVEEERES =

/m

oz, WZENARIKEER,2011,32 (1) ,172-175
Yo AN HURLRF S = PRI 6 R AN 2R A4 PR B 52 e (D sk )
B, kg, BPERC, LT, BKEC, Sk
L NZE LR AR R &R, LAE, 014109;
2. NEE L RZZ R e, MRS, 010018;
3. SRR RS, Fh/RZ Wi, 014300

FeeoRUE: ERK QRIS VNN A F G LRE F 52w % HALELRT 527

PEF I RIS (1971-), o, RIRER, Md, #tuiilbm, ERNGE I LS FEEHo.

EIEH: BRI E TR S T 5L

HWE: KA BA AT E AR 28 RELHBF, REBAETHAGRMMEMNS A WEE, SAHAHITRE, SHE, FFRA, FR+

g, KBRMERE, AEE PRI RFHT—ABRESE, RERKIAEFIAERITHT. EREY: SR
HFERAEL RSB ETRKINAEFIURS), K. BIF. A2 252 4na ey riE (P> 0.05), 12
BUERRKINAB PN EORLSERSTHBA, L XPDAEPI all (£E), a/b BEIKTF A (P < 0.05), @miF

FARRKIG a/b A 1.74 2F & TR afe L iXiem (P < 0.05),
XEIF: WA hEAFE FA; & EARRK

......................................................................................................................................................................

—fMREl “0E (&) »”
GEPN SN viva

HEHEE, IEDRDRSE

EEZEesRe, RENRRHZ
BEIRAZFZN “IRERIER. IMEIUREREMSNIR, EARGHR=8 8%k FRSEEY, :
BIRIBRRES. RS, ERFSE. ARD, BHER. BE. B VIFA REHESFDIN. WTH
AR, NEFESHEH. RRXENRZIRBENEY), AEiReRE. A&, IiE. ARE. MM
BRAEIER. ARS. 58, SESHTREAMEATIOE RIRBRRNEN “S0Fe". |
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& R AR BUIRN R BE = N i A s g v AR O S
BT, W, MW e
1L RIS RS 5 TR B, VRIS, 010018;
2. WSS, R, 010018

Rk WEHARRBIEIES (2011MS1203); WFEHEHETIHE (NZJY11059); EXRKHEARE IS (31260378) .
fEF A B (1971-), %, Fabik, #%, #t, FTENFERARINTSRESHTR.
WBIVEL: B4, #3%, BEAES, R AsE RSBl T.

WE: KRBRAIRmG BAS BRI, RAMRAN I ESHAET ABF N KBS, AN E 4 83 1 K EE W E KR
#HiTAE P pHAL, AWARJSIFEE0I T, SR & ARABER (B H 2 X) i, K1 a) pH AR R 52 RIK4E5.18 £ 4, 12
LM EFARE(P0.05); RIBMAY MWEERKE (F7R) HTHRE0.83 AL, HFmSBRARRYIT KEEFEAHF
W F AL HSL 6% B F (p<0.05), H P iy BaA>RGEM> RIEMOsT L, 1 BT HSL A M B F % (p<0.01);
WAy BB AR B A AT K B FE W A P ATGL E 4 69 % R 23 (p>0. 05) o £ K B 5 P & M m 3T A2 7 X 35 48 HSL &1 & T ATGL
prlic 8

XEBIF: ABIEASH: WA, VAR, HSL; ATGL

Fd B e ] v Ak K B R4S B A IR T A RS 8 PE Y W BT 5L
BN
PR KR B R 5 TR, IR 010010

H&UH: EXRBEAREHESE (31460404)
fEZ i BN, W4, Bl2dR, B4 S0, E-mail: x1b06@163.com

BE: K T pHT. 4 89 54 T 31300 TIR M K KA £ A4 e LAa e ik, KA § & aisia & Gt 317 TSN L
Ky, R RN, 23RO 2h, AREZTHEQMHEEL 20, TEE KIS L OWBLELSTRER51% UL,
H—FHFRT BB A K SIS B A AR R, 5 R KN, B BB G ST M K BIKES B At A5 5 A LR H T0%,
B R B0 K BIRSS B A AR LG s 5 S ERG T 20%. A LR AWK SRS L o4 § & iR Ak
B — R ARSI, T ELBLERIEAE AL 9 B E R G T AN K B KGS A At § & Qs iR E A isiE e Aa M,

KRBIF: TiekRERBELEY; B&E O, RE G, MBKE,; K&K

ZRE50H

mAl
704

60+

a0 o

PR £ 15 B RV A0 A K S I8 52 5 0 P SE-HPLC I 3%
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ORE, &HTI,2014,07:106-110.

A, 33
‘.q_ g
"1 EEEOEE ke fihe
.| FEEBHREEL
%
: v :
| -L_\
— \\_.'
. nin
[H]
- EEEEm Lo e
EEE BRI M
. I
= [ Its '(]
/ 15 LA
3 1 VRN R is
M\l
[ .

[ 3 BEEHEHEK 2h EELBEEREEC TR E
AERKEE A48 SE-HPLC EliE

EIATE RANE B BEX AT RER IR R0

B, xR, Hrals, REE, e
WSRO B b B 5 TR (FEANYERE 010018)

WE: AR THWIFE X3-2B £ 5 RNE QLR ATFATRESHOREN, KioflBREAER, 250 T A8
H ey TR G4 P, SMILBE M A KB4 RIT3K 8] T 108CFU/g, RIBA B EF TFala (p<0.05); RKEBHEmME L
B FIT B (p<0.05), FLERH 694 2304|708 B 093840, JLERA Y B Aubk 7 X304 pH. 4y A TAHER 2L 69 T %
RIS R LR IARH ALE—RGER, REFAREF. ALK

I

R (p<0.05), METHEAMEARNHEKEE (p<0.05);

it E A FRE SRS AT REY0, HANE QB R AY 0T LE.

KR LBE; RANE OB, £7; TABRASW; HRiK

FHRREERH L ZET &R

TREUE, T, Higr, e
WS R B REE 5 TR, AN RE, 010018

HEETH: AFHERRETES (2011MS1203); ExR HARRI#EIES (31260378)
fEZ i JRHEE (1990-), 2, Wit, FEMNFRGINT SR SR
EWMEE: BIHE0971-), L (EdR), it #d%, EENFERGINT S 5T RN TAE

W KR ANFELEF A FRIE B RA, KA &Ky ERR B 2 bt R R BT, AR R
BHEAKPEEHZRHEZARKFELRRTE, FLZRAFNRERSN KEEB MG 0, FBTRETIFERAERAE S

6 AEECTT o
EBFE. AWMAW, TLEHRS, E3RARE
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M) SN2 T R ARAL R 55 W57 I B W I % B 2k A BT 5
&' BCEC, EEE
L R R AR S TR B, A SRR 010018
2. W I LA R BRI, WH BHHRIH 027211

AT AN S EIRRL R I 4 ¥ BT H
EEANA: & (1990—), B, WA, MR TRERFY. Emnail: 544141325@qq. com
IR BOCE (1959—), B, #4%, fREEE, MAEMSERE4. E-mail: yinwenzheng1959@126. com

WE: KB P AHSELIEA R, FRABIRE. AN, LA AR AR P 5 KB A48 D dp 2
FWHrh, @I @mEHLTER, 22V, RO WREWMBA KR B NALEKBEEE 33°C. KB 89h, AL A
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DR EVIERRERYH B R
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L AFEER RS A E TR, N EPEAEEF 010018,
2. WEE SRR (SEHD AR AR AL, WS IR 011500

B TUH - BHE % 8 E DUVE R AR Y h N BOWEFE 2012-2014 A 527 B SRR 5L 4 2012MS1206
PEFE N B (1990—), L& (PO, WULAFFEA, BFFETTR: A" Sin LR e
CEIEER AN BEMN, B, BILARIN, ERNERAR SO0 R A

BE: ATHARDAERBEHERMPORERAAR, ARBATERD T F AQRRE SN HRE AN, UG4ER
MR B, RIS RA LA AR AEAHRBA, MNEBME., LANMEESZREE, FHRTRRAmEE, Lkfomy
KEHFTIFRE. R 3T, ERENLALIREHBALAERTH, LARIFHEF, 0 BhiiE Aok, 122 A50KSTE,
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AL P HIE AR B BREA T AR AP H 2B A KB T A RR R . A IUATH R A AN B 2 ey 5 A AT A A &R
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XEE: FA,ABAER




AREBREHERMFFRAFRRLE 37

ALY A= S5 T
T
P38 RSB AR ) L B RTEAS, IFRIRERS, 010110

I

WE: MAEANTRERZATARENRES, AN EET ARG TR, KRLEALTANHOE T T LR FITLiE
AL 8 £ AR H A
XA BRgds: ANES: Ahlh: FHAS

L ENYRM T TERERRE: TGS E 7 5 TR 3B A HLECRR S8 T 5%, iR HE A=A
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Wt BOHL. EEXIRAL. BIETHE . AR, m3EEE. #FIREE. Amkg.
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KENA B TAR S EERERHFTHER (MO
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WOl KB R R S TRE2ERE, WEEl IPRIEEER, 010018

HEETH: WEH L KFER A R - S REE S THEARIUE (NDPYTD2010-4)
EEE . B (1990-), WEWFFEA, WA J5m: PR EE
EIPVES: mEER, BIEER, MEASIm, HAaAm: 2 FEREREMEYHA. E-mail:nmndgaw@126.com

WE: MBS ZAYAARANEEREZ—, A45F 20 R MEZRRFIZE R . LFLEEMA G TARA4
XA, QBB HIE, B SRR, BT S MRM, BMETRIRESE A (FABPs). R & mis (FAS). T
BRAHEE A ARALEE (ACC) . M A BRAEEE (HSL) « RE& GBsBs (LPL) AEANUA RS AR B & A5 R 8 R B oo AP o 0 R R LA,
EEARSE N RARBE—RAFE, FFRRGFALT QRITRZ.
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)L B PR IR R R B S, DAO BEFL S 2 7 I IE 7 FUA e ON B4 Ui LN R e —, TRE RH IR
J&, X EEFLKIBE SR EORRARL, ZP I T S R R T REVERCORE . ISR AT REVERCRM B o« LA EA . ALBEA.
BYDUBCTT IR T IR . DHAL AA. (SRHE. AR . XD metkRCRH I LN R B (IR MIRRFLAL. R i BEAL
AR e B F oy A B FLAL S5 D7 THIHES) 1 2240 ) LR J7 UM i) BEAL AL ERE

r L SRR, TR

RERIEERE T X ORI R B4 LR T IR R IE A E (MO
B, BB, SR BT, SR AR B
TRTE, BRI, N, A, R
ARERRA . fCRERES TR b R, WERIEH 010018

Fp R 2 LR B e R B A S s RS Bh i E
HEE, ETE, B, 19942 4, 2013 FARE, Tl GRREE%S.
BINEE: B%E, B, 1969.10 4, EXAEL, ¥R, NFEERSE ST EAEMETE.

W, AL T TR AR AENL (CBhREH 28.8%), HBLILE F LD SR Sk 30 A, ShRHEF AT B A 30. 5%,
% £ 7.0% NEEO6.3% E£EL5 3% A2 7% EAIEMILH 63.1:36.9, 150~300 T454 6974 % & & 64%, 150 T
VAT b 17.1%, 300 LA k& 18.8%. 4 A K3k 2~3 4/&69 & 75. 8%, 0~4 A # T4 BILILHRAM RE & 47. %, %rh &%
HRBOEEF CEFMEFET ARD (29.2%); EHrhFHAHRA S, MEIIR, Rk, BIRIEFAARTILHEI L 6. 3%F 5. 5%;
BAFBERHEEFIH B S SBIR AN S, B E T SRR A FRAEE, A KA BREZHRAE R R~ S,
KEIE: BaLE G HILURA; AT FA; A%
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1000084 L, )
10.1

fFA-~-, 28.8
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Wah)LALMIRSE (AEE 1 KB/AU L) &t 71.2%
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HEETH: WEHHBXEEERBFHATE (NJZY14264)
WZ T BIRX TAMRIEE T REET TARWFHTIRITE (201302102)

BE: [a0] THROLTESRPDFERT L RMHG A 5F, STARESHY NFERLT/E M IEH LG R
F, RIRE/MHFET ARG T, ARNEGERBE/N B RREAFRE, [FE] SakTESEFDFERITHRES TS
FIERE, oA EAL S RS FAEQEMRLET RIT 54T, S AR ZFZ M4 £ 5. $3E1E A Epidate3.1 F A,
1% B SPSS 17.0 #: 4+t 17408, [4R) kT ELE R T N FERE/EAGA D FY 2630% /13.15%. B EEHE: B4
31.64%/17.23%, % & 21.27%/9.31%, 7 X 22.19%/10.62%, 4X X 19.51%/15.12%. 152 &£ 4 29.68%/15.75%, % 3 £ 14.22%/9.25%,
LFH. FFEM. FAEBE. FRAFARRDWHEFRKERTAXTE. SRAELHOENRER I 0CHEK L0 L%
HE. TRMWH. F#. REARRES;HAELATR. [£t] akTEERT I FERTIOFERS.

KBIF: Bk TOFA; BE/EH; LRBE

ERE, BWSWEES:, 2014,35(11):89-92
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WER AR AR iR 5 TR BE, AN RETT 010018

BT T, ARVE, Bl fiRs
AES: M, Wb, B2 EEARE SR E AT EeE SR TR

BE: SAREIREIMEE 50 TR T AL ENMOEINERDLHERAEFTHE, ZHEILER DD S A 165 7+,
SR 227 #. BRANEEZIE 49 A (29.7%), AP 62 A (27.3%); AR £ &M 116 A (70.3%), &AH 165 (72.7%),
KEZET“BHHAER. ABT GRREZMAM) &M 1244 (62.3%), =i 180 (59.4%), HAL=AGEEH 754 (37.7%)
Sehf, 123 (59.4) Soft, BLIAMREZF LA EKFRRE, LERROH EAUABRASREGEE R RAORAE RO ERIRER S
HEHeE, #AF QSHIR, BREFARTHS, EAFTHEKHE F Laiklh,
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W2, WA, EHE, RA, ok
WS d AR R, WS IEREERE 010020

fEE I 2, WE AR ERE, B-mail: yyl19630615@sina.com

WE: B4y T A% AT R kaok-F, sk AR, AT EAasE kT RREAFRE. Fik: 22010 F 3-5 A
BOR B A Fhash BRAE TR 34T B A BRAZ 69 500 & ofFe b i Fda b M E A T £, KA BARA FARAL S R B SR AT R AR 5 Fa
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