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Impact of pasture vs concentrate feeding lambs on the fatty acid profile and

quality of their meat : a review (Abridged version)

Wang Bo-hui , Yang-lei , Luo Yu-long , Wang Yu , Jin Ye'

(Collage of food science and engineering Inner Mongolia agricultural university,Hohhot 010018)

Abstract : Studies of pasture feeding of lamb versus concentrate have been conducted in varying regions throughout the world , these
results are diverse from each other. In particular, feeding system and lamb breed have a significant impact on the fatty acid profile of
lamb and meat quality. The review compares the fatty acid profile of the longissimus doris of lamb from pasture-fed to that of
concentrate-fed lamb on a percentage of total fatty acids basis and meat quality. A positive feature of pasture feeding is that levels of the
nutritionally important long chain n-3 PUFA are increased EPA (20:5n-3) and DHA (22:6n-3). Fatty acid composition determines the
oxidative stability of muscle ,which in turn affects flavour and muscle colour. Future research should focus on increasing n-3 PUFA
proportions in meat and improving the oxidative stability of muscle .the use of biodiverse pastures and improving feed to achieve this.

Key words : lamb, fatty acid, feeding system, meat quality

Results: =

[Ermrerimmr] P

L = TR

B

Balent Efice .ot Bz ot

=l. (0131 el [2011]

dmprla Ciwidin LT [ ]
b L =

Figl Comparison of a percentage® of saturated fatty acid (c16:0 and c18:0)of lamb from pastured or concentrated

Table 1 Comparison of a percentage® of total and polyunsaturated fatty acid of lamb from pastured or concentrated

C18:2 | C20:4 | C18:3 | C20:5 | C22:5 | C22:6

Publication

Total PUFA n-6 PUFA n-3 PUFA

Angela Cividini et al.(2014) longissimus dorsi muscles

concentrated 6.83 2.47 3.04 1.24 1.48 0.57 15.63 9.3 6.33
pastured 10.67 | 5.03 3.06 1.74 2.18 0.7 23.38 15.7 7.68

Bulent Ekiza et al.(2013) longissimus dorsi muscles

concentrated 8.54 2.17 0.26 0.26 NR' NR 11.23 10.71 0.52
pastured 9.23 242 0.53 0.44 NR NR 12.62 11.65 0.97

M.serra et al.(2011) longissimus dorsi muscles

concentrated 12.96 | 8.64 0.51 0.38 NR 0.28 22.77 21.6 1.17
pastured 9.97 8.09 3.13 1.25 NR 1.12 23.56 18.06 55

Conclusions: Comparable meat from lamb consuming mostly pasture appear to be lower in intramuscular fat than those from
concentrate-fed lamb, largely at the expense of MUFA. Both pasture-fed and concentrate-fed lamb contribute omega-3 fatty acids to the
diet predominately as ALA. It appears that lamb meat from either feeding system can make a applicable contribution to n-3 LCPUFA
intake goals while supplying a limited amount of total fat with the diet. Evidence from some studies suggests that meat from both
pasture-fed and concentrate-fed lamb contributes a variety of important nutrients to the diet and consumption of them can improve the
cardiovascular health. Such information will be useful for nutrition professionals counseling clients, consumers making aright

purchasing decisions, and improving the accuracy of nutrient databases.
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FERET RS M e R BN R RE P il B e BT R AL 5T

s, TR, e
(WEH AR R 5 TRYBE, WS RIS 010018)

HEWH: FER R RSO FIRE (2012BAD13B02) P S AR KSR AUH L (NDTD2013-3)
fE# i B, %, B, SRR
WEEE. B, 5, Bdg, WAL, BT R

WE: AZPRAIARNAZETHRAG T 5 BT 209 IATH (X3-2B) A REEF R AIMERBE S, MERNF T RBEEFMELR
B 5 W AGEAZ P A BRI BR A9 B s e B TR B R IR, AAMIAET, EFBARAdET, HWIAFHIRER
WY LA G I BRAK T SLAFE (X3-2B) M. % TibfeliGhrBA 2 K B Ar i B AZ P, MM I HRERA LS T Hm. TR
A9, BFRAFTREEMABEFRBEAT, KBRS KBS ARG R — 2 W%,

R KA, AWILFA HHRGR

ZRER

L ERPETREFHF C16: 0 K 3. (T REEFEKT C18: 2n6c HIZ{L

HE S » mLP (X3-28B
mPHEE mLp & ) mAiEZH mLp mlP (X3-2B)

6
4 2
1 |I II
0 0
7d 10d 0l C 104
2. (RETREERT C18: 0 MMk 4. FRETREEEHT C20: 3n3 KR4
mHHE mLp mLP (X3-2B) A EE mLp mLP (X3-28) m
3 15
3 1
y 2 .- )
|I 1 1 1
0 0
04l 3d 7d 10d 0d 3d 7d 10d
g,

PR TR A KA A RE o, R EAPAE IR U R LG AR IR, A AR IR AT MR - 25 AN iy R A A T A R A
AR, AEA TR B bR L T AR IR AL, AR R 10 A FUAT B e T AR
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A S B SR B 97 AU 55 20 #

e, BT, SRR, TKEE, FIEE, WE
(WEH AR B 5 TR, WS FPAIESE  010018)

FEETH: A = E R SO TR KR B B i R 3B IR S HEC (2012BAD33B01-6)

EZ WA 3kéh, 2o, MERMEAFSAE, AR M. BiE 5% 4. Email: zhangjinggxy@163.com

WHEE. 7%, 5, B, E¥EML, MTAm: ERS5EM%4. Email: guojunge@imau.edu.cn

WE: AZHRAUMANSRARGRTH EFHER, BAFATHARA> S EHAME, ARFLEGNERTELTRAS
I, NAREf bl RRETAD#HFTHES (FER, FE2@), 2RERFERT T HFATHRF AN b, SR NEH
FEALEAHE (¥ 25D, g/100g) K512.24%1.86, A»1.3120.75, A5H51.9821.20, & G/R9.94%4. 66, K#r70.64
+7.60, BERF43.8914.05 OREER). ZANERAREREMATATRAEZLEALF, AARBEHAETLALZLEST
BHEHK , HERABERERAEF AN FHRRD RS RRBERE.

KegiF, NEd; #FE; 5%, &N

SRER
£1 BEANENEEHEERRSWELR, X £25D $fi:e/100g
=t K5 w5 it (=54 D ERTHE
NZZER N=8 1240 1.5740.64a  2.29+1.41  11.73+6.4la  67.43+11.13a  5.00+4.89ac
1B N=16 1240 1.28+0.80ab  1.83+0.82  9.29+3.31b  71.87+4.62bc  3.73+3.74abc
FRIE N=15 120 1.29£0.92ab  2.10£1.37  9.97+5.62ab  71.24+9.14bc  3.4+2.82bc
b IS4 N=8 120 1.33+0.37ab  1.80+0.62  10.74+2.40ab  68.76+5.66ac  5.37+4.37a
3L N=6 1240 1.25£0.84ab  2.02+1.99  9.59+3.09ab  72.00+5.11bc  3.15+4.11bc
B8 N=4 1240 1.05£0.02b  1.85+0.05  8.19+0.16b 74.60+2.34b  2.32+2.19b
FERK N=57 1240 1314076  1.98+1.19  9.97+4.60 70.85+7.99 3.89+4.01

A F—FIAFTFERRAZERESE (P<0.05 5 P<0.01)

WS X TR B TR AT 2R R EFFER S BBl EOEEEE T HMuuHRmX .  HhFRE R R
X6 RSy Balr EARE R E T AKX, Ko fEai &R T B, B Xk & 8 2%
FTXNeY, EARSERSERTXNGY, HMERRERMXBLEER. FEHFRISEMKR TN CEALER, BHE
BRERTMZE, BeAEsEREM TIPSR, BRMXEHFTED & ERm, BT AP PR R
FREEAESRRS, RERTRE GKMEH, SRATE0, GRSMXAZERRSBELREER.

I T RAR, BER ST, BRI ZE RS U R b 3 DR 310 A8 M X (3R DA R B R T M X R AR IR
TEMNERE SRR LIFRA BERS, FERRERESIY LA ERBEIFLEFRFEE L

%3 BEASERRS KBNS HHEERRHMAELR, ¥ £25 {1 ¢/100g

EFALD v\Sa) x5y =l (=)0 iR BT
W N=57 1260 1314076  1.98+1.19a  9.97+4.60a  70.85+7.99b  3.89+4.00a
BEFE N=5 1260 1.2940.67  1.4+£0.43b  8.66£2.93ab  75.29+44.43a  1.36+2.62b
S| N=5 1240 1.58£0.65 1.8940.53c  9.91+£0.39ab  68.97+1.76b  5.66+1.74c
)1l N=3 1260 1.3£0.70  2.03%0.36ac  10.350.71ab  68.49+1.49b  5.8442.34ac
=R N=4 1240 1384029  1.55+0.24c  7.78+0.85b  71.26+1.52ab  6.04+0.94c

*: AR REFERRAEREZE (P<0.05 5 P<0.01)
FERMFFENETRBIEER, NELHMF R EEEETHE (N=5). 50 (N=5), =1 (N=4), HEAREELEHE
WY R, A EEECT R, BTN SRR, BF&TAE. WL S0 PONEFEIR AN S S R .
ST Z AR EEMFE R R TELER, EPREAEMNGSE, 3TN i 0w A0 5 2 RAERIN L
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BB M, 2017 4£58 2 503 ) LT

ARL MR EAEARMEEREN 5 K

TR, ARHUR, XUFEL #OE
(NZE RN R AT R 5 TR AR, WEAIRERF 010018)

HETH: NWEHEBXEZEX AN ARG R EBIE; NEHEAREELETE (2015MS0352)
EHZ AN mITE, 2, Wit, FRTFRAEREY: Enail: spygdl@163. com

EWWEE: 8%, J, B, #%, mtAaTN, NFERS S TSI AEFRIWETAE Fnail: guojunge@imau. edu. cn

WE: dRFEFRELF, LFE BHELAUEREARFIAFRNE O AR AR A RITILE, RALFTEF AR
AR IERAERAT E RS2 A (PCA), FF R FAO (2011) 69 RATAKBIFS R XIFMILZ QMG ERME. EREANA, LF
ALK O, ARBREE (TA), L FARLREE (EA), BHHALREZT (DA UAKRISALRSEHNEES
F44L (K0.05); % Trp. Arg 4= Cys b, LB S P HE AR ALK EH R EIKT LT =M (K0.05), 121 DAA/TAA
(65.5%) ATIAILT K. PCAATAY, WAL R o8&, BPARMATILRABREHIEL R B H, 30 a4 ie fAB: Jil
# Pro, ¥4L% Leu, B3LA Cys. Asp #= Arg. ERBILSPAB AR PSR KXT, OHILE ARG ALRITS (AAS) i

R T 100, H—FR&EEALBRA Tro. WHRFILEOANKRRAZOREALRERE AR L, A ALK ERFIETRLT
SUR A F LR

R RFIL; ®FaM: AAR: RSO AESL

ZRER Factor 3 (0.1%) Arg
' O,
%, Factor 2 (0.4%) R Factor 2 (0.4%)
. - leu & * OCYS
Factor 1(99.5%) “1rp ®gor ~ Asp
%
‘ .......... “ll\iet
30 . *ene
* LF?II Gly
Lys
,,,,,,,, e *au
B 1 MR EFREBRFHE PCA S E=E E 2 MHREITERRFFHE PCA RE=E
3 MMRBATEER ABHTEERITS (AAS)
J— AAS(0-0.5 %) AAS (0535 ) AAS (>3%)
WER T 43 53 WER, I 43 33 WER T3 43 33
Leu 104 101 98 84 152 147 142 122 164 159 154 132
Phe+Tyr 87 87 95 88 158 157 171 159 200 199 218 202
Lys 117 108 117 102 141 130 142 123 168 155 168 146
Val 124 111 120 118 159 142 153 151 171 153 164 162
Tle 86 97 88 74 148 166 152 127 158 178 162 136
Thr 102 98 87 84 145 140 123 119 179 173 153 148
Met+Cys 107 107 120 154 131 130 147 189 154 153 172 222
His 122 120 127 117 128 126 134 122 161 158 167 153

Trp 48 43 42 44 97 87 85 87 124 111 109 113
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BT TAVRFAE: UHT MSTHEFRRTEEBE S8 (RO

IS, I, RHR, BT, FEx
(NZE RN R TR S TR, WS RIS 010018)

BEEWH: “FF” RAAEE R RIS (2012BAD33B01-6)

fEZ A 959 (1987-), Mit:, Fdk: BN T5%4 Email: 1lishashal987616@163. com

B9 A 5 B R R LA PR 2 ) [ 2 0l A, WA A

WIEE: #F, %, Rl #d%, WEERE R ZETURAA AR TAF

WE: AAUHT FILOFAETREHIFSZ THEANFNL, UM ELFTERZTEANFI. &M UHT LB 5 F E4MAH

Gt g 25, 3 E SR A A T R BER RN K AR RN . PRS2 HA NI E G R (GA{EESD,

g/100g) (3.48%0.16#423.45%0.09) BEF 3 FTE 4447 (3.3720.05); FA LB N (4.26£0.34) BEKTFTEH4

e (4.4610.33) fofdk (4.61X0.15) AW, FA. BFLFWBTHR. B R ASHEFSHTRARKL, &

AMARFER. FHAHELFRBETAS T LALLM S, REMEFIRT,

SHRER
1. 1 UHT yh AR A HLE R E SRR LR

——HL T
—B FEHRAR

B 1 UHT ish B RE BN BN EF RENERLR

Fig.1 Comparison on nutrients of organic and non—organic milk

1.2 UHT R BHLMIEE T Y% e

&1 ANEENT MRS BB S

X£1SD mg/100g

Tab.1 Comparison on mineral of organic and non—organic milk X+ 18D mg/100g
K Na Ca Fe Zn Cu Mn
AHL X£1SD 157.31+9.12 34.67+8.35 130.45+17.99 0.49+0.29 0.57+0.03 0.012+0.004 0.025+0.007
N=6 AN ~H K 142.75~172.54  21.80~49.76 109.23~153.32 0.01~0.77 0.51~0.61 0.008~0.021 0.013~0.035
DU XeISD MSSSILI3 31754748 131542312 053046 0532002 001640.007 00300021
N=12 AN ~H K 128.14~168.99 15.36~44.94 84.03~177.57 0.01~1.78 0.48~0.58 0.008~0.034 0.011~0.101
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1.3 UHT $RENMIEB LA L4 R e

#2 ANEENFAEERSELRSH

Fig.2 Comparison on vitamin of organic and non-organic milk

VA ng/100g ) Ve (mg/100g) Ve (mg/100g) Va2 ( mg/100g ) Ve ( mg/100g )

81 N=2 5.74 1.37 0.011 0.102 0.049
AN~ K 4.40 ~7.08 1.11~1.62 0.010~0.112 0.100 ~0.104 0.045 ~0.053
gL Nes 346 34 o010 0105 0038
AN~ K 2.46 ~5.56 0.559 ~ 1.760 0.007 ~0.016 0.092 ~0.132 0.036 ~0.043

2.1 BH. FEMERENFAEREFRLER

®3 FF REMEUENFAERERRLRAN X+ 1SD  g/100g

Tab.3 Comparison on organic milk nutrients of three brands “X* 18D g/100g

TR Jig Wi HER FLKE Ry
PRI A L AL A= X+1SD 13.62+0.30 426£0.34  348+£0.16°  5.09+0.43®  0.78+0.04
N=14 W N~H K 12.73~14.76  3.40~4.80 3.10~380  4.50~590 0.71~0.86
CORERRLAMAES  XeISD 13.556056 4461033  337:0.05  494:046°  0.78:0.05
N=16 N~ R 12.68~14.44  370~490 3.30~3.50  4.10~5.60 0.67~0.87
U XMeEMAE XelsD 14026042 461015 3455009 5184036  0.78:0.05
N=9 s~ KK 13.38~14.61  4.40~4.90 3.30~3.60  4.70~5.80  0.70~0.86

E: AT RRATRERNRESE.

2.2 B, FEMBARBOLIFFIFAEREFRRLER

R4 FR FEMMRBPBFIEFROLLE X+ 15D g/100g

Tab.4 Comparison on nutrients of 3 brands milk: Yili, Meng-Niu and Modern Farming X% 1SD g/100g
TR Jig i HER FLKE K5y

BRI X+1SD 13.39+0.73% 4.23+0.46% 3.30+0.17 5.10+0.45° 0.76+0.05°

N=32 W N~ H K 12.40~15.29 3.30~5.50 2.90~3.70  4.40~6.10 0.66~0.88
Cmy XISD  13.0650.63% 4265047 327016 490:033°  0.74£0.04°

N=45 LU ON 11.65~14.66 3.00~5.60 2.90~3.60 4.30~5.70 0.64~0.84
A X:1SD  12.76:0.68° 4060370 331%0.14 4708042  0.70:0.04°

N=16 AN ~HR K 11.36~13.70 3.00~4.60 3.00~3.50 3.80~5.50 0.64~0.81

i A—SlhTRAFSERREE.
it I ANFEAERZWEERTIEFENFA, JUMEERBAESE TIEGIFL. e LA ERRSEA—
ERNZE TGV INERE. HAFE =0 G, BRMZEA BIYERERESTIEEI &, BRI NX
FE I AV RIS 288 AT 3740 o ik A BRI R R — X LA AN E S = S B S SRR B ER Sk
gy, FTRERH T INZEBUK PR EER, 7 FYRAE R R 3 T A FRRE WSS 57— E N S LA LT IIa L
Wl TFRANE EKT H HARBUA R BIR FAFR KT &, (HIX— 5, NELNRBENYYERR, THETYRMED, ik
FEHIGIE. MAZRIE, BERGHIREAEAIYTE RR S B AESIH A2 R, EERYEAR.
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2020 RISl T2 A B - WEM. THLEh. BIRAEER. SEEE. SIS,
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WRAN A T LB F D EPORNE BB LA A
W, A ORE FES, WEE B0, G, THs BE
(P3O I e EhE 5 TR AR 010018)

i E R LB S SR 2 KA B I S s s I H
TEE /. s, &, 2016 ZWFRA, 14 FXGEIG S, Bk ikl
WEREE: BE, B, EF¥EL, #i, NFERSEN LM EEEART T AE

FE AFPILEAF TSP R, ST R R RESITT 1503 R A AL, H St e Bmea R, LA

A A1.7% AR AK 22.3%. B 14.7%. RERARA 8.3%. HAE QB 6.1%. ik 44%; HEAMER S M ER

KAART, & 63.9%; FFKEFRAA 1~3 #/HE 42.6%. 4~6 #/HERZ 25.9%. VT 1 #R/HE 15.6% 4= K T 7 #/4E 16.0%;

HHERFMEEN T, b 684%. ALHEBARKERRHAAFTEMLEREREI AT AR DREb R IEER.

KB ok HRARE; LE, BSOS

ZRER

L. FETT HU X OB B AR A

Hfth, 2.5% DEE
SEIEKE DA
Bk,
22.3%
TR
TR, 4.4%

HHMEG
TRt 6.1%

2. M X OB SRR B R A E DL

HENRE

FLEnH
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Bt
14.7%
& 1 RS i X R BRI S 1
AR EAIRRGEE 41. 7%
3. FET HL X okl R Ak FH E R AR L
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g I . -
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rI F1im 131 46, 7%%#5

IR BIMEWA BN ImEEHE, &

& 3 FpEAniEsET IR g AR E L5
5. AR KEJORNE B S AE I

s RE(E
Ak e ERH
30,0 AR TR
u AEFIF

10.0% 4

0.0% = T = =

FFET RFEE —REE EREE

FEE,
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B 2 MR R SR SRS R 4
BHIE EELRA A 61. 7%
4. ARG BEYORIE K B 3R EAF O

m EfiMgE
m{EiEE T

30.0%
60.0%
40.0%
20.0%

0.0% S
FFUT RFUF —REFAREF

NLEFMEIR.

El5 PR AR ER R SEE R L)
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JUM R E AL B 5 PR LE RS E

KFRR IKdh RT PRI SRATAE PR TR XN 5
WESAORY: frin B 5 TR RHEIHT 5 Gk

FE: AXBR AR AAEEME T NaCl FFA kSR AT 325 F )47 38 )L E R ER GG 48, B B LAAR 5 08 ik 4 o 42 B A
o P 6B R . BARIKIE R R BRI 1:20, FELIRE 70%; AR B B RILLAE A RZ 60°C, BF 1] 70min, 7% 8OW,
xF 42 3% JUAYHE A A a8 AL S AT G 69 P 18] 45 48 )L B8R R AL A4 09 88 B ALAT 94T, 2R & W1 200mM &9 NaCl &b 32 7<) 5+ Ja] 4%
B )LEKEGARR, T FA R I BRAT AT o 18] 47 26 )L S8R & 8 09 38 e A AR AE

Trike POESEIOPT Bl R IRE S SRR i P s X T RIS LR S AT Nacly T8 SRAMT IO B AL B, R3S
R RE B O AT KRR R IERROGRE s el T AR e 2 MTE R

1r |n=g,-'m| _LF'lg‘-L 'I-"t?'i'rk';g‘\l % E,'

0.9 r
0.8+ i.'l.rJ1E
0.7 - | o4 @ —
< 0.6 W” Z
'; 0.4+ IuE'J?! T —
AN 0.006 -
097 |cc|:4
0.2 o
0oa2 -
0.1
) 0 : ' : ' oh 3 6 od 1 redd el
010 000 002 003 004 0.05 0.06 0.07 0.08
YR (mg/nl)
BNaCLERHF R LGERREE
i mml ERBARORR R ILE AL
ame - - [iTis k]
at - f ’ ) 001 /\/_/
AN . 0.008 —
i 0.006
i i) 0,004
QmE - = 0.002
1 ]
] 058 1h h Bh oh 1h oh 0.5h 1h 3h ah ah 1h

it TERIREL 1:20, WEEIRE 70%; FA 4 BHIREAE N RF 60°C, BFIE 70min, IHER SOW HSZIe 2614 F, X4 )LFrIE
A=W 3 AL TR AT JE A (AR S ) LI S A & B AL AT A0, S5 200mM ) NaCl AbBEASF] T A&7 %S ) L S R 1
FUE, TR ST IR e o 1R X ) LS B I 5 B 8 o e kAR
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—RIEMARRECHRE T TEHR
TR K BN IRE, R, B
I REERIKY fRFI S TR RN 010018
2 WERIEART LIRS 028 BE 3 ORI TS R

EZ A Smih, %, 2016 HAFFHA, mESE
BINEE: B, B, EXEL, #%, NEERSOMZETIECERE I

RWE: AFRKETREEOLAR K, ZRT BARARERY, @LMSw5E, b ) FE000, KL
By X098 . AIMRAB-AE MR, L e Z PR AN L EETALAY En &, BLRTRE, Kk
THEHFHRTAFELL. FRERVATRDRERILA A1.0%. B1.0%~2.0%, LA KL T
G E, RRECEZRERAZATHARLLEE 0.02%. Z2¥aE £ 0.1%FB-AF % 0.5%.

S W&, LR 48 e

SHRER
L B RYRERE

La0o E e
oo | X AR E (gfr00gT5ER)
i 1200 - % —d —_— e 050%

H 0o 4 _— _"T.inn.?_nqﬂ-'h“-ﬂa-_'ﬂ.r_'! il O
E 0.0 "
—i—1.50%
T O o e o o o o o o o e o o o e
0.0 i} 10%
200 - = = = [EFERE
0.0 : ! T T T T 1 o e =
0.00% 1.00% 2.00% 3.00% 4.00% 5.00% 6.00% 7.00% f’?,}iﬁﬁﬁﬂﬁi$
BRI (gf100g7k)
& 1 BRI IR B X R S R RS
7= | BB R AR BE X SR B S R A 2
BHAE BRI A AE (g100g) SRR 5
2/100g 0.50% 1.00% 1.50% 2.00% FEFRERAA A 5 RGERT IR 5
0.00% 17 11 7 6 17 13
0.50% 9 7 3 2
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Effect of Fermentable Sugar Fructooligosaccharides

on Nitrogen Utilization in Adult Rabbits

Xiao Min
College of life Science Techology,Inner Mongolia Normal University , Hohhot , Inner Mongolia 0110022

Introduction

It was reported that fermentable fructooligosaccharides (FOS) stimulated cecal bacterial growth that utilized blood urea-N resulting in a decrease of|

urinary N excretion in rats (Delzenne et al 1995). In this study, the effect of FOS on N transfer from blood to cecal microbial nitrogen and N utilization in
adult rabbits was mvestigated

Material and Methods

Expl: Seven mature rabbits (1.88+0.22 kg) were fed a commercial diet  Exp2: Eight rabbits (1.94+0.11 kg) were randomly assigned to one of
adding 5% glucose or FOS during each of two 8 day experimental periods,  two treatments and fed the same diets in Experiment 1, fed for 10 days.

Glucose FOS Day 1-9 IHDleﬂ; 6:00 AM] 8.00 AM I 9:00 AM |
Phase 1 ABC D.F.G.H ' I { ]
7-days intervals Glucose or FOS | |"*N-urea (20mg/lml) | [Liver, contents
Phase 2 D.FGH ABC (2g/3ml) were | |was administered via | |of gut, and the
Tolal fiswiber of aninals 7 7 aiven orally the ear vein blood serum
Result N balance (% of N intake ) Nutrient digestibility Cecal pH and content of organic acids
Total t of
B Fecal N B Urinary N 8 N retention - B Glucose M FOS pH 2500 e
: 68 = organic acids (pmol)
60 2
1500
5 : 40 6.6
6.5 1000
FOS 20 "
[ 500
) 50 00 % 0
( A = - :

_ . DM C l-‘ C A ,.-\DI- Glucose FOS Glucoss: FOS
Urinary N excretion was significantly lower, whereas There was no difference in nutrients The cecal pH was significantly lower and the total
N retention rate were significantly higher in the FOS digestibility or absorption coefficient amount of organic acids was significantly higher in the
group compared with the glucose group. between the two groups FOS-fed rabbit of the glucose group

Total N in cecum Bacterial N in cecum

. 5 . ‘ . Amount of N
Total N (mg) 15N atom % excess Amount of *N Total N (mg) PN atom % excess L4 excess(mg)

- excess (mg) 800 n3
* 2 * 1.2
800 03 600 . 02 l 1
o " 3 = K 0.8
400 ) : - o
0.1
siid 0.1 0.5 o 02
02
. . " 0
FOS FO5

0 0
Glucose  FOS Glucose  FOS Glucose Glucose Glucose  FOS Glucose FOS
The cecal total N was significantly higher in FOS-fed rabbits. The 1*N atom % The cecal bacterial "N atom %o excess was significantly higher in the FOS
excess did not differ between the two groups. However, N excess was group compared with the glucose group. The total N and amount of *N
significantly greater in FOS-fed rabbits. excess in cecal bacterial were significantly greater in the FOS-fed rabbits.
Ammonia and Urea N concentration in cecum Ammonia and Urea N concentration in portal blood serum
25 ( Tlr Ti:n:;a:t];?t] 15N atom %o excess Ammpnja N . Urea N conr;cl-mrmion 15N atom % excess
250  (Mg'g g = concentration (pg/dl) (mg/dl) 3 W Glucose MW FOS
Glucose ®FOS " B Glucose B FOS 1000 25
200 5ik 25
# ' 800 20 *
150 2 2
600 15
100 - L5 i L5
| * 400 10 |
50
0.5 200 5 0.5
0 0 0 i) 0
oy Aol Ammonia N Urea N Glucose  FOS Glucose  FOS Ammonia N  Urea N

The concentration of cecal ammonia N and urea N were lower in the  The serum urea N concentration in blood from the portal vein was significant lower in the
FOS group than in the glucose group. Similarly, the "N atom %  FOS group than the glucose group. However, the 15N atom % excess of urea N, and the
excess was lower in rabbits fed a diet containing FOS ammonia N in serum from the portal vein, did not differ between the two groups.

Conclusion

Our experimental results indicate that the addition of FOS to the diet improve N retention by reducing N excretion in urine in adult rabbits. The increase
of N utilization must be due to the increase of transfer of blood urea N to the large intestine for bacterial N synthesis by FOS feeding.
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Table 1 Different genotype groups compared weight retention and total energy intake

EREE

TT (n=18) CC/CT (n=136)

R 12 7Bk
5.31%7.65 3.70%5.27%  4.127  0.044
BEiNEBE (ke)
BHRREEE 3490. 13+ 3037. 34+
0.237  0.627
AN (kcal/d) 1521. 00 1603. 87

Figure 1- GNB3 825 genes enzyme result diagram
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Mongolians children core gut microbiota and its correlation with obesity

REE, A, T, XEE, sk, LEE, =4
(NFEEH R R E B A T DA 2ER, WES 3k 014060)

HeWiH: EEXARARARERGXTIH (BH%S: 81560150)

EH R =8, Wik, k. ALPAELSHPIEY . Enail:taozi7160@163. con

WREF: G, b, BIEEE, AFEFRS RN ELEAREWT TIE. Enail:by_1977@163. con

Abstract: In this study, denaturing gradient gel electrophoresis (DGGE) and quantitative polymerase chain reaction (qPCR)
methods were applied to reveal the diversity of predominant gut bacteria of different levels of BMI recruited from Mongolians
children.Structural analysis of intestinal flora:By cluster analysis of data generated from DGGE, a striking difference in the composition
of intestinal microbiota of Mongolian childrens in obesity, overweight and normal weight has been found. Normal weight children in the
intestinal microbial abundance and diversity is higher than obese children of life in Mongolian. Quantitative analysis of intestinal
flora:The results revealed that the numbers of Bacteroides fragilis were decreased gradually and the trend of the number of relatively flat
from normal weight, overweight and obese Mongolian children(P<0.05). The numbers of Bifidobacterium were significantly reduced
from normal weight, overweight and obese Mongolian children(P<0.05). Whereas the numbers of Clostridium coccoides were increased
gradually from normal weight, overweight and obese Mongolian children(P<0.05). But the numbers of Lactobacillus are rather high and
composition no significant difference from normal weight, overweight and obese Mongolian children(P>0.05). This study clearly shows
that the microbiota composition affects BMI of Mongolian childrens, i.e. obesity versus overweight versus normal weight.

Key Words: Mongolian;Obesity; Intestinal flora;Child
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Figure 2. Cluster of colonic microbiota based on Figure 3. Principal componentanalysis (PCA) of Figure 1. Different body weight changes the microbiota
dynamically shown in DGGE profiles. DGGE profiles using UPGMA. colonic microbiota based on DGGE fingerprinting
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Figure 4. Gut microbiota dynamic diversity comparison. (A)Shannon’s diversity index. (B)Species richness. (C)Shannon’s evenness index.
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Figure 5. Quantitative analysis of characteristic bacteria species.The absolute quantity of specific groups of bacteria was determined by real-time

PCR of 16S rRNA gene of (A)Clostridium coccoides group, (B)Bacteroides fragilis group, (C)Bifidobacterium genus and (D)Lactobacillus genus.
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Effects of magnesium sulfate on apoptosis in cultured human

gastric epithelial cells
Yuan Xia?, Agula Bo® Zhiyue Liu?, Baofeng Chi?, Zhuang Su?, Yueling Hu?, Ru Luo®, Xiong Su?® and Juan Sun®

Inner Mongolia Medical University, Hohhot, Inner Mongolia, People’s Republic of China; "Bureau of Meteorology, Xinghe,
Inner Mongolia, People’s Republic of China

ABSTRACT:This study investigated the effect of magnesium sulfate (MgSO4) on the viability of the human gastric adenocarcinoma
(AGS) epithelial cell line. AGS cells were exposed to various concentrations of MgSO4 for different time-periods and the effects on cell
viability, DNA fragmentation, apoptotic gene expression, and caspase activity were investigated. A range of tests were employed in
this study, including a lactate dehydrogenase cell viability assay, annexin V staining, reverse transcription polymerase chain reaction
(RT-PCR), terminal deoxynucleotidyl transferase-mediated dUTP  nick end labeling (TUNEL), and several caspase activity assays.
Expression of tumor necrosis factor-related apoptosis-inducing ligand (TRAIL), Fas ligand (FasL) and Fas receptor (FasR) were
analyzed using RT-PCR. These analyses revealed that MgSO4 induced a dose-dependent reduction in AGS cell viability. Annexin V
staining did not differ between negative control and treated cells, indicating that no apoptotic cells were detected. The TUNEL assay
data were consistent with the annexin V staining results. FasL mRNA expression was increased and FasR mRNA expression was
decreased in a dose-dependent manner by MgSO4. MgSO4 treatment tended to cause an initial (1 h) dose-dependent increase in the
activities of caspase-3, -6, -8, and -9; however, these activities were subsequently inhibited (24 h). We deduced that MgSO4 exerted an
anti-apoptotic effect in AGS cells via caspase activation.

KEYWORDS:AGS cells; apoptosis; cytotoxicity; magnesium sulfate
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Figure 2. MgSOs-induced effects on (a) caspase-3, (b) caspase-6, (c) caspase-8, and (d) caspase-9 activity in human adenocarcinoma
(AGS) cells incubated with the indicated concentrations of MgSOs for the indicated time-periods. Fold-increase in caspase proteins
activity were deter-mined by direct comparison to the level of the uninduced control. Results shown are representa-tive of three

independent experiments. *P <.05; **P < .01 for the comparison with control untreated cells.
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Characterization of volatile compounds in fermented milk using SPME-GC/MS
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ABSTRACT : Lactic acid bacteria (LAB) are industrially important bacteria that are widely used in the fermented food industry,
especially in the manufacture of yogurt. Characteristic flavors are produced by LAB during fermentation and storage that affect the
quality and acceptability of fermented milk products. In this study, the volatile compounds in milk fermented by Streptococcus
thermophilus IMAU80842 alone, Lactobacillus delbrueckii subsp. bulgaricus IMAU20401 alone, or both species together were
identified using Solid Phase Microextraction methods coupled with gas chromatography/mass spectrometry (SPME-GC/MS). There

were 53, 43, and 32 volatile compounds identified in milk fermented by S. thermophilus alone, L. delbrueckii subsp. bulgaricus alone, or
both species together, respectively. The presence of some important flavor compounds was confirmed: acetic acid, acetaldehyde, acetoin,
2,3-butanedione, ethanol, and 1-heptanol. Our results demonstrate that the composition of the volatile compounds in fermented milk
depends on the species of LAB used and whether they are used alone or in combination. This is important for the selection of

appropriate starter cultures for the production of different types of fermented milk product with particular flavors.

Keywords: fermented milk, volatile compounds, SPME, GC-MS

CONCLUSION : In this study, the volatile compounds from fermented milk were isolated by SPME methods and were analyzed by
GC/MS. Many compounds were identified in the different samples. A total of 53 volatile compounds were identified in the volatile
fraction from S. thermophilus-fermented milk which included seven acids, six aldehydes, ten ketones, nine alcohols, six esters, and 15
hydrocarbon compounds; amongst these, the major volatile compounds were acetic acid, acetaldehyde, 2,3-butanedione, acetoin, ethanol,
and butanoic acid ethyl ester. In conclusion, the volatiles produced from pure cultures and mixtures were different, including variation in
some important flavor compounds known to provide the characteristic flavor of different fermented milk products. These results will
inform the selection of pure or mixed cultures for the production of fermented milk products with particular flavors. These results also

demonstrate that the SPME technique was a useful tool in detecting the volatile compounds produced by fermented milk.
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Figure 1. Solid-phase microextraction coupled with gas chromatography/mass spectrometry (SPME-GC-MS) chromatograms of volatile flavor compounds of

different fermented milk.
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Metabolomics analysis of Lactobacillus helveticusH9 during fermentation by ultra
performance liquid chromatograph-quadrupole—time of flight mass spectrometry

(UPLC-Q-TOF MS)

KR B Bk B
RS AIRF LR E A S TR R A, H5 WP 010018)
CPSER RIS S R 3 T AT, 95 IRAHS 010080

PR KRB, L 20156 Jefiit, Tl 7o LA TAE
ISR FRKAR, 5, BRI 5

Abstract: Changes in the water-soluble metabolites of L.helveticusH9 during fermentation were analysed by ultra performance liquid
chromatograph-quadrupole-time of flight mass spectrometry (UPLC-Q-TOF), and the resultant data were statistically processed by
partial least squares-discriminant analysis(PLS-DA).Various metabolites, including amino acids, nucleosides, urea cycle intermediates,
and organic acids ,were clearly altered by increasing the fermentation period. Changes in these metabolites allowed discrimination
among fermented milk samples with different fermentation periods( 0,2,4,6,8,12,18,24,36,48h) on a PLS-DA score ,variable importance
in projection ( VIP ) values of over 1.00 were determined as the prime compounds contributing to the discrimination of fermented milk
samples. These metabolites can be used as fermentation biomarkers for the production of fermented milk and to construct the
L.helveticusH9 metabolic pathway .

Key words: Metabolomics; Lactobacillus helveticusH9; UPLC-Q-TOF
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Figure 1. Typical base peak intensity (BPI)chromatograms

obtained from the fermented milk
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GEOE Y E2 -
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18, AEBRE. LT RKEILHA TEFM4H: AT Fo ST RS KB RAEZA LA 1:3. KEBEHE K 42°C. #/ 2 4%. &
Vs 8 OWRTEL B T2. 60 ACABIEAEITA 20d ¥4 L,

R, SERE TN AT, SRAR; KL

X EEGRERS T IARERN T EEERNBERH PR EESHT

FRAME, XIZLH, XISCR, EAMETRg
(NWEEARNRS: LR AEMBOR S TRREE ME SRR WA IFANER 010018)

et kb, %, WL, FLSEmSEmER

WIAEE . MR, B, i, #He%, whRdiEl SRAEY

WE.: BRLMR AL 8 R, LR B AREE LR 8 R A R0 LA 4R ki 28 3R IKBH 2 L0k, &
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R &I, ABFL T PLLA #8%, PLLA/SiOx i B2 694 KA & Fo 4549 5% X2 A8 3% T 119. 2%4= 91. 6%e £ 5°C, PLLA/SiOx i# %
9 0,42 CO,#E L EH RV T 78. T%h= 71. 7%, +H C0,/0,%iF b2 3 T 32. 5%, % PLLA S8 f= PLLA/SiOx BN H 5% 5 8
WE RS, FETASENG A K LACE (EMAP), £ 4°CIi A, LR P ey 0,42 CO, ik K KA 2E 8 13%F 6711 %,
AT PLLA €135, PLLA/SiOx LR T HE A A R LR BEIK, A EFR st AR, KTRAPEKE 50 RAL,

REEE: RILER (PLLA); RALEE (SiOx); Akt ARTAORE: ASHEA; TRY

HRER

009 % -t < cbq)epcb‘ﬁ’

/ PECVD B sor /

e e Qm CO,y/0,E R H % &
@ 28 — 34 o
D d &

| —— 20+

-

—&— “PLLASIO+HRF B EEFHICO:
—o— “PLLA+FHZEE 3 PAYCO: -
—A— “PLLASIO—EZ£8 820 Ho;
—v— ‘PLLA+ZEZ R BEPHO:

ARIIE (%)

PLLA+ £ oW 3 S W % @ PLLA/SIOHE£E
(40t day) PR gt (52th day)
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AN[F] A5 PBAT/PCL 8 RN BLAE Y OR A 5 M)

X, WEH, ST, e, AN
RS AR A fr RRE 15 TR, W5EH MRATIEHE 010018)

TEZ RN XHEE, B, 1994.09 4=, 2016 Zehit, k. f&r= i 7505
BIEE . EREE, 5, 1972.10 4=, #Hd%, MNFE a3 565E 8RR

WE: 53R E8E, THFTRELRKR, 50k, KEWEZRZORBHT K, BERLREE, HBERMEDEE
MR HARRAFLEELARBRENE T, ETHURATENEE VARG ey S b, #t—F 83 L RAHEH
HHETTEREAR VARG OBEM A, 2R ATEMAMA, VUPBAT H £ PCL, Hiuz 5514 0%, 10%, 30%, #) & h/F
J& 73 40 wm #9 PBAT/PCL 7 B bl 2o iR 4 4 b i I, B A & MO KR M TEHEOE, ETABLMHT 42 °C) .
FREI M 2 O ERA AR AR, REIFE. MEFEMENER, RIPELORROKSERR, #—F THRAR L RILHE
BEaY AR M. R AW PBAT/POL i BT AR T B4R 49 M 913735 CO,. O, e it AR BT HARME
AAGEE, Mk B R 28, H PBAT/30%PCL iR % A 4 4b PBAT A% 3 B4R 8% 3 R 4F.

KB F MRS, PBAT/PCL iRiAL; AR THMAMH

AS[F] JB B PBAT/PCL 8% BL 2 ) RAEE R SR

EHK, Xd&d, =5, )5, #ERFE
(NZE RN TR S TR, WSl RIS 010018)

VEZ i EHW, 4, 1994.09 4, 2016 Zli+, . SN TY5%4
WREE . FEREDJE, 5, 1972.10 4, #i%, NFEEHAES56EEMR PR

BE: b THSZERAME, HERERONZ . AR I 6 M5t 5 AR AR B EH AR 18] &
BT IE, REFBOLEBELINZESFTEALFRMENARATLEANBAR, ABLEERSEARAEL, BRAZ AL
Mg ptpt. AFFR AR T AR (PCL) 5R T —BR/M R =P8 T 85 (PBAT) 343, #14& T F| & /& PCL 4% % 30%4Y PBAT/PCL
HRF AP, AR EAT, B R A R ARG = B4R (C0,) 5 R K (0,) 4B kM Ak B, R
EROEREATFTERQE, ETFTABAMT (422 C) RK, M FEHORAIKR, REIFMFERRENLAARTE

HWEROELTER T, EREAW: BEROENMUE—RALE LB R M AW T, & L& T2 K6 PBAT/PCL L E i =T
VR AR 5 IR0 CO,. 0, M, AmEKFHMTEN,
I ¥ HEARGE; PBAT/PCL 2iRiEME; LA LIAKRK
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FFE uEm. 25k

HEERSELFEA

ME SRR R, Bk
NEERSHRRALRERAEREREMER
ALEFRABEE, AEEEAYLBEK, PEHEAYLAE
ERRRASTFERLER

FDE BB/

ERMENEREEER
NEERIASEBREETEYRARFESEAZ
VAR EMER G R, LREREEAR.

% 4 Bl B AR A IL AL o S 5 BT A K S A CE ] A (R A
R, IFEREANFELTEHREMTE £ .

MRE R AF
RaRAFESTEFRAERRESZ LR
I

HEXEZEIHNELERES KA AL L, 2004 FR T HBUAR £, £ 2016 F 71
T A A% 1754 A/ 56 AN FE. B 2006 &, EAM LTV EEWEM ETBBReRRES
ZhA BWMERARTEANRLERARE, ESERMEARE 60 AUL, ZBHLHKRT,

FEW AR EFREE L ERPZOREL: £50%. 2ETREEE (LTERE) |
BERMAENE. \NRERY, AREAY. BRERF. REANA. BRSO, BRE
Bk, AUHFEIRRIT. RETA/Z4%¥. REFEY. RRAERRY. RERE
ERZ BRENNRE, URBFamIFRRFaRIY. 22X VHERRA: RFEE
BhE., ERAMBEA. ERIBRTESE, /

ZEL “ERRESLSL” ARNAENERXERNE RREMELURLE, B REW,
EMELEAG, £REAERGEEFSN, EMHEA, ERERELA, 2EERTE
F & T\ KRR /
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“ﬁi"zl%”

XA, R, FFEF, W, THE
Jf4E . x| F] 4K
mw@mmTummgﬁmimﬁmﬁm&&E%ﬁ' _
N-TRHEMAMEEEBENAY, HARYALHBREETHEAH & FRY
BERLER? RTEMENH & UHBRE AT REREHRZ ZRNRNEE, FHEA
e !
ATEZARERIAFRFERCNELE .

“Eamm” ZW

X B, FINGE, TEF, W, TEF
TiEE, BEH JT4E . Z

AFhRHEEEEEESN, LRI ERERR? BE DR RANERER
B ER? BRATR QR R L B IR ? oo

AFEHAFEHERAFEARFSIER R, SEBUNBHAFAEKEILERAH
FHR B ED

ol

v

“REmFRAFEMUFO” 1R

BB, KFFKR. THLE. KA, BE
FHX. ANE®E . 2R, XFE, AT
. ECH
A REEHZERRN T ZMAMA
A REE, afdehE, TATRE, EEHREDN
wEEAER &,

“RamF A FL” 20

KT &K, T8, WKE, THRE, KE, 7l
ERE, FIE . EXH
HETEFERAEMREENT TR
E R ARER A &%
ATHZ AR ERY RFARFERC LS.
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L #7— AR P B VPG B %) ) LBC 75 Pty & &1
K, WV, BT, GO, LA, I, A
(ARSI LR S TR 955 A% AR 010018)

HIEE LB 7 Wb ) TR RA B H7RME, LR B2 444 X E AT AT 30 4 B WL 7 Wiy, i@ 2 T 16S rRNA
#) PacBio — M B H AR, &AE. MAEDIERBARAFRALTE PCREARFZANATHRAL T, F AW IPEEILE T Wik F %
E A R F 0. BILEL T ik b 2k B B 322 AN & A 600 N B A, R HE A A Streptococcus thermophilus Lactococcus
lactis #= Lactococcus pisciumo % PCoA A= MANOVA » W4 R 2B AL T b A HEMEEIERE R, BT HE
ARAKEE 89 Escherichia coli. Staphylococcus aureus A= Salmonella % 16s tDNA, i#@id 32 A B RKEN B BMKHM OB FE4E L

A B LR BRE, debdEN, BIKASZEORE Y B IAERRY, ARG, ARG QPR IEFERE,

R, iX ST e id A A G B A WA T AR A 3 e S S WA K% . BEUET 7 Wty A i g A oE A R 0 LT T A T SR ey IR
BT &% 2%, 4= Bacillus cereus = Anoxybacillus flavithermus Xt P 7= £ 69 B £ 3& 5 4 T T A ML & @ R A= 57 o

HIh, B BAR K AT, K ILILIUEL G Wik 89 WPNI 5 Bacillus %72 2.3 69 i 48 % o A#T %K A PacBio SMRT = KA 5>
HAR T BL)UBL 75 Wy P kA 475 Je AT T A, TR LA e A RB R REERRALE,

KB LB G WAy T A ARN; 168 rRNA A B 5 7] 4K PacBio SMRT M5 K

REMLERER
L BJLECYH R A 1 EARAR AT 2 A5 2. BUR RS R
0.25
L Py | o020
i 2
- - g 015
L . . 8 o 2
g Loy T - % 0.10
3 A g _E
¥ ot £ 2 0.05
0.00 J "
— : S F PP PP S P PRSP PSS S P PP PSS
PCoATIE 5E%) FCoATRSTS) w== Escherichia coli — Sali P aureus
Wzighted Urwenghted
1 B2)LECHE R B BELEH Uni frac INALFIIE AN E RAF D S5 F [l 2 PacBio SMRT B R4 B R ER
3. BT qPCR 5 5% 4. T E RS
- EFEENEESEEE 2§ = e ' t
:E; N .
8 - . I
1 : .;[-. ¥ ‘-: '
i, T < :
5 .
; 14 4 pomestic IF
= . ® Imported IF |.' = l
> p? - -
é\(}é\z g aao ‘3‘3\@0“ |
??c,“‘ &
%‘?Q‘d\g -7777;7'::T::T;?:T;EEET=T==T====
3 gPCR HIARKEHRHEA 4 FEREEMESNEMAE

I RARFEAEENER.
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iTRAQ B H R A FEARE R S EY R 2 VP S0+ KN A

EREE, IhNRIA

(WFEE R RFLIARBEMEARS TRAEMWESLRE NFEH AR 010018)
fEE WA ABRE, &, WLk, amm: LamEmEmHER
EWAEE: RIS, &, R, WML AASIN, R m. SREEER
BEHTRASFT@AN YR IR TENTHNALL, RRBMADFENRSXZARAARTLAN—ALE&S Xz
HESHATE. XBAA. FAERAFE. JNRKA. AARAFRAARD ARSI TE Z IR T EE, A LG R R
—RGEE., iITRAQEQRAFHRRAILFFAHG—AHHK, 5L GERMAL, A&l 5 & mEsH, S,
ARMNE R P RAENTEELS S, KIERDLAREHEN,, AL Z2HFTT iTROFAORAFERAER M ED LT @Y
R R E, NEHEZTHN iTRAQ 5RAERA LT R BMAES, ARLMEVWESRITETN @A LE QAR RS
A0 K 0 A A IR 69 B S
RG] iTRAQ: ik MAMRs; BREs

AR 2 Et RBUIR 5 298 % 20 i

HAE ', /bR, ASEET Y, MUY, BCHE
(1. AZE AR R R RN 5 TR SR 2. WS RS AR A2 B 3. 4 58 Aol R 22 38 2 B )
fEE . Wi, 2, 1992.8 /4, 2015 st Hilb: T 5%4.
WIES: 3, 4, 1961448, 1oL, 0%, WEREY S SARZNECE SR LE.
WE: FRIBMEGMGRF AN ESE, AL AL BT N ZAE RN BRR KGRI, A ILER E 69t 254 30
K AEHE, ARG ERR A SRR GHSRITT ONELE, §AENLRRTHZHERES A
K. JLBRE; ~Hhik; A4

3

R AL 5 B B R BT L e
BTG RR

(SRR AEDEAR S TREAEWE LSS A5 IFAER 010018)
fEE AN $Tiedk, &, MLAE, Haim:. AmEwEAR
WE: AR PO FAREFTRRZLFRFINELATRNRIRAELAETEEL. ALLEBABTILAF ReY Rt FH
Wl 7k, ERA &AL AIR/ &R TIR-3 AR PCR (PMA/EMA—qPCR # K). FAF%:B5 ¥ H K (loop-mediated
Isothermal Amplification, LAMP), % &% PCR (Fluorescence quantitative PCR, qPCR). ATP A 4p &k X ik, A RESH K
A, BERRALBBAMEST, FEERAIIFTLAR, TELAN T EGRE, &858 AT TIRE,
R EORTEARRS: mE; W&

BP0 T SCEARFE S0 & b ™= B IR A H L

XEK, WY, HEE, WE«
(AFE AR R ER B S TR, FEAITSEER 010018)

fEZ A XIEE (1991-), 2o, WEAFFRAE, 7. gfnTS%4,

BIVEE: #%E (1969-), 5, #d%, Wid, #5airm. NIFEFRSEmZ N BEER TR,

WE: ¥ RBEHRZRE S T AR GH L%, AP LA AMGT RN RRERKGE KRR FEHEF S
Mk, AR E RIS AR S E R P W R R IR AT . ST T R AR S PR S 3R A AR 0 5 AL
HaF A B K ERTFHAITT RZ,

KEEF: 7R WEHER; ZRAR; SRR
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WA YE R T T B R A ] i IR R R B B R &
X, R, A, SR, SBE, BT
(P3O R Ry 5 TR, PRSI, 010018)

2015 FE N R K BB R 5 TR A G K AR BB 3 T H
fEHZMA: X%, 4, 1996.5 4, 2014 FARME, L. SAF%5 TR
IR B4, B, 1969. 10 45, B4, #R, NHERSEMZSTEEAR TR

WE: Bty ZAATSTAERTTEEREF SO LMNBRERE T, Fk WARELRT 145 &M £ A S &, A0 LA 3%
KEEHRTIEN. % BHBRLEFHEGE (UUNaNO, T, xESD, mg/kg) # 13.28%12.74, B4 FH90.3%. A 74
S E) 14 AR B AEABATIL G L LS, FHLMRERGEA: BAME (25.61£17.10) > a#1m £ (20.75+15.29)
> KHE £ (10.56110.67) > R A£(9.9627.05) > MiEMm £ (8.55127.93); #AM LRSS, FAEERERGERS, 274
RN ARG 1.7 Fo 2.1 45, BAREH 27.27%, BAMHALITFAE: BAZTFRNN S, AHREKTEESHEMRMBAA K
FRiRE (16.88114.82), #iB 4 (11.23%£11.22), 44 (9.91%5.41), REHA (9.55%13.76) At (8.91%6.17),
S AR AT T EEH AR S LR E KGNS F A 90.34%, A5 ERIRAR, ikt &l £ NG S
A EWBE N, IRRE SRR,

REERE: HAHEAR &, AT, BARL; AR HAEFXR

ZERER
323 BN E 53K A TS DA ) 5 v I Y R 5 e B
FEMAE R ABEL AR (% HERE 8BRE (%) AR 7t (mg/kg) gj%
(mg/kg) Frife
PIVEE 2R 76 74 97.37 2 2.63 8.55+7.93 0.00-53.80 <30mgrkg
EEH)I7ES 35 24 68.57 11 31.43 20.75+15.29b 2.58-65.98 <30mg/kg
B 13 12 92.31 1 7.69 25.61+17.10° 7.94-70.53 <70mg/kg
DS 13 13 100 0 0 10.56+10.67: 2.05-34.07 <70mg/kg
TFERHK 8 8 100 0 0 9.96:+7.050%¢ 3.89-24.91 <50mg/kg
Mt 145 131 90.34 14 9.66 13.28+12.74 0.00-70.53

H: AAFRRR MR R E EAAEREZER (P<0.01 5( P<0.05).
4 S RSIER IR 53 35N B W S A I e B T TR R ik B

FEmMpE  REEE GIEE AR (%) bR AL R (%) WAHEREE (mg/kg) i Fl(mg/kg)

A7) 54 52 96.30 2 3.70 11.53+12.05° 1.51-70.53
RA)7) 47 47 100 0 0 9.42+7.71° 1.02-34.26
PNES 44 32 72.73 12 2727 19.56+15.52° 0.00-65.98

it 145 131 90.34 14 9.66 13.28+12.74 0.00-70.53

AR5 T AR RS AR ) 0T S A A M A A ] v ) I R A 5 B

FEARFISE  REEE A0 AR (%) LRV R (%) AR E (mg/kg) 70 il (mg/kg)

A iE 2 60 59 98.33 1 1.67 11.23£11.22 1.02-70.53
gk 13 13 100 0 0 8.9146.17 1.51-23.90
FER 6 6 100 0 0 9.91+5.41 4.76-20.43

TUER 5 5 100 0 0 9.55+13.76 2.29-34.07

R 61 48 78.69 13 21.31 16.88+14.82 0.00-65.98

Gt 145 131 90.34 14 9.66 13.28+12.74 0.00-70.53
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FFRILLL I EIE TR SURFALHT L R /N2 B RS R BT

ikdh, ikaE, mFT, FE

(WS RN RSB i RE S TRSER, WEE IPREEE  010018)
EZ @A Kdh, &, ERMEARE, AhmH: BMERS%4%. Enail: zhang]jinggxy@163. com
WIREE: BE, 5, BER, EHEEL, RN ERE5EMN%4, Enail: guojunge@imau. edu. cn.
WE: RETLRFENRES, TRAEREBBIALS., AL ES ZATRRELAETASZHN, LREFERTAEAERE
Hlo ML Lo oh kst 20 Ah KL 6 Ao Ay Ao 5 A A A S A 8007270 nm K K LA A AT AR, Xﬂ’t%&ﬁiﬁk %- (PCA) 547,
THERa#R, BR. DELREE; ARBRDZRELS) BATAFZ AR RESMB. HasbEITTAEHFTE
AR 0 ek AR g ik
R Fk; WA, AEHAG, BA

ZRER
/"\
/ %
Ve, .
Factan[El]f!;},{ -y " \
[ - - TN
l } /," F} 7‘1:
\*;,/lf ) = 3@dor 3 (0.0%)
\ « BHFF
o die. ’i‘.ﬁ Factor 1 (99.8%) ol
T i:‘ ; *- 15 s hE
& % 2 :
v . FE
A R

B 1 FFE. NEFHE NIR B RFTHIEIRL PCA 5347 E
R FHERSE. & 77 MEAVNN I JE A NIR S6REEE 24T (K PCA 2325 UL, 1X 4 F¥) NIR J6 iR SURFE A R 2 57,
PRL L AT DA SR SR 3 = 22 () A AN R X3, A2 DA A NIR SR 8050 4 T DA ST AR R A (d 0 1 s 1Y
BIA, e OBty | &5 (At 54k () BEEERE, AFFMSAANFTENZRETE (Rf) thshE
BT IS, AFITERE R 5N EREWIE (A B ETECELEE) .
B 1B, 4TS AN AEARRAEX (LEELDTT) , 3 MBS NKRENZRRE AN LML, (ERKIERA Y8R0
i

NIR &R 5 HiEH NIR % % 5f 3632 E:PLS-8 X Preprocessed
10
08
B .
ﬁ 06 $
2 s
& o4 [;E_ 13
5
0.2
5
1002 1208 1481 1920 4002 1206 1481 1820
Variable Variable
2 EHFERNEMEERIRIS NIR IR STHIEE 3 ZH SN SNV R REHFE RN ES NIR B R ST 1EE

BEiE: HReRiiE, ﬁﬁ%l]\% EE: HRERHTF, REHNE

AR ARG, BENLEABATA/NERS, Bl&IGEA
£, HEV/NEBNERMN PLS R IEHA,

INEBNEMIE: 0% (ZEFFF) o 10%. 25%. 50%. 100% (&li/h3g)
BEAR NIR 43 K08 | I R 25 2 Derivative F SNV §44t,
HEAT PLS 28 m MR IE, RMBME & & B 4 Fros. fhivh
P ERZE £ 5%, WUEFEARSE (BANMBRBEEE 2 MRESD ARk
2 (RSD) N 4. 6%.

Pred Cal

Measured Y

4 HFNEBAER PLS EEREHRR
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(VR P & &Y

A EETE A

e

St

=]

BEmFhET 1988 F , ERMUERPERRE | AEK
BEFREMREERS. RIAMSIRSIRE. 2016 FER
AR 2033 A (69 NE) |, 2 ARIEERMETERRER
213 N, BEEIRARE 180 RA. AEBXKAIMERINE
ATWRIE T RENAL | ZBHE. HFNFERSEE
RERFE, BE "EMER 1 "ARKEERS" DEH
S IRE—AXGEE. B, —A. SEMRIFIIE
4, BITAREREEREMSINEE | XIMENFER
HETNK. FRTMREANFEIRE. EnEESRE.
BETE=THFRN "T158" AMNI . BERKKE
BRBAREVARIRER SEREERELRITEREX.

BEmiFES5TEFR

n

ZIRERFAEIAR BRI EREFFEE |, “AaED
BRASTE” HEPERTHRE. “AREVRAN” HEEB
TEMRPL, “Br@ill” BERFFEMBFRETISR
BILE ; “AHRAR BIEXRERFRERE. “&
BT AREITERAHRRFO. 508 "EREE
eXe=E" | "RENILRE" | "RENIsEe=E"
B F— R AL,

£ =0 HRERXbAS IHARE I LA B M
FMFHRAZ 20 RA | EREHERILAM BT WANFREE
£ XNERERRESZEFRRUIRREER S M

EFETARESUMHAREM (iF : LEFREERAME)

SR /ST HE5H 1SS
. ERERESRe. AWEE | IE. BB
RS N ZAEESE, ETE. THRE. SRSk,
(—R{r ) —
BREEA We. EEME. W, EER. BKE.
AREMRASITTE | %0F SEAE
N N PBIRRIE SR Srre. PER. ST, BT
KRB TR IR —
A TR HB1E. s
aRaESiEE EEAE. HEE. IS
BE.CHEMENEAT | pRRErEaTE LR, AN

IESF R ES WA (i - 3200 3 &, S 2 &5 , UHFEREEDHE)

e SWE v EyalE] 1SS
N AHIRRIS ERA B HREEE. 2RIRR
(—RFANIR) LR EPRAS TR IRR. SAAE. ZHEESE
HHREYRASTRE KFIF
YRR A ERIF B3]
KRNI R T -
BREESHEE ERAHE
PSRRI ESRA PR
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	SPME-GC-MS结合ROAV分析单菌及复配发酵牛乳中关键性风味物质

