FHEE (RS )
#RRES (OSID) . —
51, TRXEEENE Dairy Industry | ZL &&n T

— PR E A A FL o R A LR
SERAEMS EMELISAT %

5 ', SRTELE, XEE, XHKIRT, EMAT, #EIGR

1 pERIMKXEEFRSEESR, £5 100193
2 FEHRERFEREFEXLH O, JEFE 100080

o E [ H A ERIEIC O EELIS AR AR 75 0T Ji A AL 4% XU A IR FLAE N 9 4 Fh gL i ot b AR 2R B & A
RN T . 7R TR R ARAG I Je iR ELIS AR AR o0 iR A= ALk B8 (LTF ) bR . IR
FUREAS . DR ORI FLREAS | 12 Flb i b X iy WA WK BEFL . 7 FloibR IR & BERL . 7 PR A LR
AEFL IR EEEA P LSRR SR, TSR OV, FZAI ARG I3 Fhbs XU & B,
AR 672 CIAE B s IF 5 4= FLEE B RSN (WS8Rt i ) D iont HeAGri A L F0 1
FRREFL . [45 R NZRENAR A A2 2B D (LTF) bRl B R AEFUEA P R, B
PRBIERO1.7% ~ 106.4% . 2ok, 12 PR AEEAL P A A B A & &0 T0; 7 FbR XU & 2L 0o kil
#86.3% ~ 109.1%, HAGMCVELELT12% ; 7 FpRURABEA S B RARARGAPFIAREA SRS
XHRZH LI TE2.3% ~ 110.5%, H R ZERMCVIEIZART12% 5 3 FIIARNR & BEFL H 4= FLEGE B & = Fl
72 Chnpu TR, HFFREfhZil, SERRE BT, JeOIEELISA T AR AL AN K
FHAFRE A S BNAEE RS HIA7.54% . 111.2%, BeBZRN 7 00 Mtk B EbRbRE . (25181920
TRELIS ARG n] RS RS I KR & L AR LR A S &

k. RFAERE N NIREREFL; JEOTEELISA

NEHS . 1671-4393 (2025 ) 03-0091-09 DOI:10.12377/1671-4393.25.03.15

THAE RO IIEEEN. TEA. L%,
03l& NSRBI P kA 11 S R I T
I TR IR 1 1 A AL Bk 1 i AR

FAAE A (Bovine lactoferrin, LTF) j&—FhE 240 LA Whk e arshse 7 2 Fht s e Egl)

EL£W B WA RHmE AW H (225A7102D )

TEERI: K 15 (2001-) , &, TTHEITA, A8, BRI RIS ;
SfLit (1999-) , &, RGN, A, BT h & SERE
xR (2000-) , B, WZREEEIA, AR, BT DA

BASIEE . IR, WL, DTS, WA S, BT A
FEMA, M, BIEGE, WA, PR LR
R, W, BIEGT, WS, BT E .
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12 HIBE PR R S BR A5 A R ST RIBLRfE . 1B R
—FEEMA KRS GED, BAmSkE Y,
FEPR N L 85 5 5RO 2 S I Bk 2 - R e k4 i
PRI, oA A e iay A, Wk, el
I e AE SRk 1T A RSO R AR 2 A AT
B T AT R ERE . SRR R R . KIS R
EBOREA AR . IR PR 7E A R I
DAL 5 LE HL Ay 1 5 2 B L Ay ) 2 G PR A TR A/
TE R I B A A, I B AR SN 7 3 e
FAET-P AN, e EADEEG . BT B
RS ETI TR

TERFH R A 2 —, AFLEkE A P
g A AR R IR G, o SR A PR
I FEEBINA R FIE R REAHT L (72 °C,
15 s) FEA40% ~ 50%FLERE L, 1R Sl BE Al
KEAHT A, (135 °C, 45) HESHAKEAS
WAV YT R RN EE 5 X AL S ALk
EOSRERE KR, RET2024F2 AR EA “&
i R FLER AR T IE " B E R bR E (GB
5009.299—2024 ) , HlwE K ZoE Mkl -5
SRR €2 315 43 T 1) A T R R I e B G R TR
. AR EES PRI E SR, Rifl, Zbr
eI AR AN E T RUR A e 7L . R4 )L Ty
b FR AR FLERER M o PRI S0 B W B 6 B
(ELISA ) j&—RMEGH A 12 W I B b
BT R . W TAFLERE (SRR,
AV ELIS AR IR = 243 Ry e U RN S L P i
FA, IR AR R R . RBUT .
HEVE DL M AR RIS 22 05 A A e T 3 4 i e A
WAl SRMIOOTE . Teg ik HoAh 2SR ELIS ARG
T7 AR A AN B F AR ALk AR 1 A A U bR
HEURAR, JRUERI AT B ARG DS v P RS e M S AN
A SISO, AR FIHE I ELISAKS
MR o

R MM L TR C B T ) Sl ) — k2
FLAENG, TS LBk 0 S R B O O R,
WORSAER Ty SR T v . EARRE T, RS
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PR Y I O PR ELTS AR I 77 T e 25 ot XUV &2 1
LA AR Ao RN . 25 SRR, 1ZELISASL
ARAEAS I o B A B I AR R A C VAR, FT#:
H I E R A e #L A FL kB A B ARBIESE

PR L A 2L kel S e ) A et T e
JEFER o

1HR55E
1.1 35

AFLEBRER TELISASK O A & (5255 -
KJ-bLTF-DB01) , AR ARAT R 2
Al AFLEEN, HAWako AT (125-04123) 3 K
WRATFAL . =TT b 2k RORT (20241029B6 ) , =
TLTS T 2 A EURL (2024102786 ) , TRk Sk
BRI (202410278 ) , PR RGURE B+ TR
(20241027E) , HEFHOGEEHEZ: (2024101688 )
HERROT AR +HEE (20241022A9) , ZE4HEZRHL
ek (4P 2024.11.02 Q03) , ZE/bid s gLk
EIAI (4P 2024.10.29 RO1) , SEA-4RTRIR WA Rk
(4M20241009CL05 ) , S4BT Pu i XU R 97
(4M20241012CL06 ) , DA AEFL: = oiE4-3)
(2024102886 ) ; RS (20241024E ) KBTI
R

12 FASERMEREERREAFERD

ol

Foe U RELIS A G i WK ) € N b LT RS
HE S A TR A A FLER SR VPR UE s PRI R LR
FUR, A IFEARMPERACHI 2 me/mLtFE &,
PR FAEEER /K IR0 o g/mLA40 wg/mL T
PRI, Pt o A 3R 7K R ok AR IR 3k 77
HFREAS R U B R RE2 000 fi%5 R =Joliesd
WA MR A5 IR AR RERURRE2 000 1%, [
K52 mg/mleE U REBROINN = iAW A4 gl A4
Pk 43 B £ 50 w g/mLAN65 g/ mL IR IS
FUREAS, M TR ARRE2 000 5. FaRFRE



JEREA SN 0 — DI 2RI A TELIS ARG I
ELISA VAR F] HiBiotek EonftFLARAS M 5 %4y HIAE
450 nm 650 nmE KL, 1HHLOD450-0D650
B o R TIRR HE S OD U Il 7E bR AE #h £k, ZRIN
Frdl ah 26 25 20, &8 MIFE A O D EUE 7 A2
X, RHCHMN IR B, FR3EDA2 000 £%, ZRHUM:
BERTREAR TR A FLER R A & it o Db IR Db
TR AR, 1 R Ok 25 A R B 2 O PR DA PR S
TR T3

1.3 UBK % B 2L A 2R e AR AR 2R ) 4 il

W ST 2 JRU Kz e L ) 3 7 6 v RO AR R
BRI HIFERE40 5. 200 5. 1 000 %, Fenykig
TEFEATELISAR I . 2 mg/mLEE FARFIRINANT Fil
AR A BEFLH, 2 Al AH 20w g/mLMI40 wg/
mL IRRIEA, 341 8 JIUbRE 2R R JEURE AR A AR
FAREIRSY BIFERE200 %, 1 000 %5, F%HT R 50k
FTELISAKS I o 43 B AR b . Iibr20 wg/mLAN
40 pg/mLAEFRER KB BAREAS RS AR AR
QMBS ITREPIR, R VI + bRk 2" LA
K CVIH.

1.4 k& B3 + BRREZLR AR

¥a7 Tl A B 7L 43 B 5 = oA e R AR L
1o, 201, 40 URA, HlesBOHN AR 7L+
FCR B FLIR GRS, B s A 0 S R AR R
T BIFEREL 000 %, FEHTRIFA/FEATELISAK I,
ABRER K S = o AR W oy BRI AR L AR R
X TR AR 55 A A AR B8 ok DA RV S5 R ARE A %
18, SREFAER FT A bb At o AR Iy T e PR 23k
B “SFIE £ hrfEE”

1.5 KUk & BEZL AR A 72 CHUR R

62 mg/mlEE A AER IR R AL bk +
LRSS S DEACE T kel SN o o AN
PURER Y33 FRUA LB P, Hl 8530 wg/mLjIbR
R EREFIIBRIEA%200 WL/ 45 K7 5, Hi

Dairy Industry | ZL &&n T

FUEE T4 °C, e HHT72 CcglEit Litail T
2. 5. 10, 30, 60. 120 minHUH ' T4 CHiT.

FIHIA N GO S AEAFATELISAR I, AR ILOD
BUEFRVA S ODEUE, TR EA S BN 1T

oo SR IESR I RE2 Wk, 2RI “FIE £ bR

2 iIRER

21 EMRK X EIERATF4IRERDE
=gl

T S M AR 2L gk & 1 O IR ELIS AU
KSR o el i, B bndedh 2k, HRE
(0.997 4) KT0.99, KIIHERAVERL . A2
FhoK L PR B B LA B AT I DIV A ] i
KM, S5 RaE R AR KPR IR AR
AR I T PR AR ER A DA A T e 3]
IR FREE, S S IFRIEI RS B 103.9%
F106.4% , #FFEHIE FIAREIKE80% ~ 120%
MO A s = JC A=) K L 2R 95 4 D LI
R T FL A 0 I — R T R 0 B A LBk A
L, 2 5 EL R, B R InbR E i
A RI96.3% K 91.7%, FFEBAE Nyl
80% ~ 120% K XA R . XL AR AR, Al
SRR X7 5 T AR S R ARORS ARG 000 81 2L R A
HARFLERE A R

RS, AR A 12 B st s WXk
RIEAFAT I RE SRS, &R WK
Ro JCiE s UL HEE TR R R IR AR
M1 000 FEAEAFRREE, A2 BIFETHS f5F125 %
WREEI200 (EREAFTREERI40 (EREARGREEE, HA
AEREAS RN, SEREM, w12 Fxk
REFLHS AN Tis ks 5070 2 e o 43
PRER 1] REAB I AbC

2.2 XUK % B 2| Ak o] 4 2 B 460
PR PRAE 1K 28 RV A 1 7L R e 0 2 7 PL Bk 2R
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Al R#N (FREE/OD450-0DE50) REAH T (ODA50-0D650/4 2 K )
0 ng/mL 0.025 0.022 0.449 0.407 =rxBEEA
3.125 ng/mL | 0.061 0.069 0.778 0.762 =7t [KFLIIFRE0pg/mL
6.25 ng/mL  0.115 0.116 0.533 0.508 SHERI
125ng/mL  0.199 0.203 0.964 0.924 &8 B K FL IN#R65ug/mL
25 ng/mL 0.394 0.388 0.019 0.016 HIBE K
50 ng/mL 0.788 0.743 0.329 0.324 A 3B EL K HIFR40pg/mL
100 ng/mL 1573 1.509 0177 0.166 A 3B EL K hNFR20pg/mL
200 ng/mL | 2.492 2.391
— (Hg/mL) | (pg/mL) | (pg/mL) | [
=xEKI BBEE | mmeemm | memmer | e
~ . Y = 13.95X3+ 46.67X + 1.483 —trs T
: 10 S0 g *}\7"8 RAM o408 | 4813 50 96.3%
2 SR G017 S S ———
¥ v
g &0 ﬁﬁ_&EEE; LI 10948 | 5062 65 91.7%
o ——  |EHEK 0.00 | -----m i mmmmem oo
T obeeobe  |EEEEUKINERL 4257 4257 40 106.4%
AP KINFR2]  20.78 20.78 20 103.9%

1 R A-FLBRER A et ELISA SRR IN EL R FUREA | AR IIARAEAS LUK 2 PR T AL IR FEAR )
FAREATE

T Ar BLISAGTBSHIEE (15 S A A IODA s B: MRS E T ODEITEMRMEIIZE; C. oMb 2D ) 25 A A AR 7Lk
FEE RN R IR o R MG DI TR PRI S BIE £ bRz

& 1 Fbik ELISA IKFIEX 12 Mt X iipE RRR R B P IS ER S 2R

1 000 fEHRE 200 fEFikE 40 FEHi R
A~EL A EL A EL

HEFERK (ARHZEA) 0.043 0
5 Tt an FLIMEZEAZAIR 0.031 0 0.031 0 0.032 0
S A LG BREIR 0.031 0 0.030 0 0.030 0
HEBOEES + M 0.031 0 0.027 0 0.026 0
=TTt I 2 AL 0.037 0 0.032 0 0.032 0
AR RSP + R 0.038 0 0.031 0 0.033 0
S LR IR T AR 0.034 0 0.031 0 0.028 0
PRI AR + FAgR 0.043 0 0.037 0 0.032 0
R AR + Bk 0.035 0 0.040 0 0.030 0
B E AR + ME 0.033 0 0.030 0 0.028 0
SR L AT P R XU 2 0.035 0 0.031 0 0.029 0
=T I % B RS RL 0.032 0 0.032 0 0.034 0
=4 W 2o R SRL 0.035 0 0.032 0 0.030 0

RS AR R T o o Mk R TR AR RIS 2 Tk 28 11 0 UK S L
R TR, DARGESTUBRE A BRI R Y B, MR RURR L, 4 B bR20
AL 4 B RE BREELIOGR R (IS B o/mURI40 we/mUREAS, FIFIED 000 fREAH
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FEFERN200 FEFEAMBE LRI, 855k, R3fr  EufBlDa A s .
TRo 7 MRS K TR FLAE PR AR RE B LA S PRI R
FRE L N oy DI BUHN AR LBk R LA i . AR
VATEES 2 A T RLCVIE, Ha K CVAES B 5.02%

23 MMk AEEF DI SEAR 72 THA
TREL R

(1000, fJ0FR20 wg/mL4l) . 4.06% (1 000% , gt — 2P PR 2R M O U A e AL 2B
JIbR40 wg/mL4l) | 10.68% (200% , JkR20 we/mL B AT eSS B a0 W I/E . A3 Fonbs K
) | 5.17% (200% , JIFR40 wg/mL4 ) FEARTA 120-
I CVIE LA T 10 H ELISAR IR AE ) CV FUE 12% 100~ - GBI Ak
R, SRR IARECSs 0~ 1001, S o0 e RramcEwAsRE
SERTT AL BRI R B0% ~ 120% X F 607
Y. £ 407

MR LA SN AR RS REpER 2]
SRS FIOEIUBE 1 ARG, 55T R S S R S R S
AR K+ TR R LA TR, % 4R & TN ( nin)
L+ R M FL AR FLEk S o RS S HoAET, 2 72 CHALHN 3 IR KU & L

I HAEHRAE92.3% ~ 110.5%, (U —4IREAR I CVIE FILBRE R RN

= % FE: bR ATEFL Y A 172 CCE it 10, 2, 5. 10, 30, 60,
13.56%, HATACVIRIRTCV A 12%. 3 FhiEs 120 4350 (min) 4JmEL15Am¢ﬁum+stwmHﬁﬂfﬂﬁ A
TR EAALE, NIRRTl SRR AL R DA R LRI P40 + btk 22

3R 2 F [0k ELISA IFHI &R 7 MumiR KUk 2 B2 2L P 4 2L SR E B S BTN B amRA%8 1 000 £ )

5 JIFR 20 W g/mL bR 40 p g/mL

LTE &% (wg/mL)  MFREMCE (%) LTES® (wgmL)  MFRECR (%)
AEFRERK (HERD) 19.20 £ 0.05 96.0 +0.2 37.06 £ 0.60 92.7+1.5
AR R TR + R 18.77 £ 0.66 93.8+3.3 36.77+1.12 91.9+2.8
AR IR TR + Bk 18.280.10 91.4+0.5 35.65+0.93 89.1+2.3
S 4 L AME R AR 17.23 +0.08 86.2+0.4 35.02 +0.36 87.6+0.9
St FLAEE AT 17.61 = 0.30 88.1+1.5 35.01 =0.61 87.5+15
E e SR AN R R 17.72 +0.34 88.6+1.7 35.04 = 0.51 87.6+1.3
=TT % R ARL 17.72 +0.89 88.6 +4.4 34.51 = 1.40 86.3+3.5
HEPEER + HE 19.76 £0.11 98.8+0.6 36.67£0.10 91.7+0.3

% 3 FI Ak ik ELISA IKFIEX 7 MR R BEZL P 4 FL B E B S E# TR (HRFEREE 200 &)

SiH bz 20 p g/mL IR 40w g/mL
LTF & & (png/mL)  MBREMCE (%)  LTF&&E (pg/mL)  JIFREMCR (%)
AERRERK O HRD) 21.07 +0.96 105.4 + 4.8 40.09 £ 0.56 1002+ 1.4
PRI IRLEE K + TR 21.81%0.85 109.1 4.3 40.36 +1.06 100.9 2.7
RSB + Rk 19.24+0.77 96.2 3.8 37.24+0.82 93.1%2.0
S s FLANE R BREIR 20.32+2.17 101.6 +10.8 38.53 +0.43 96.3+1.1
522t am FLIMEFE AL AR 20.46 +0.84 102.3 £4.2 39.11+0.79 97.8+2.0
SRLE LU 2T U A XUR IR 1 20.52 +0.61 102.6 3.0 39.30 +2.03 98.2+5.1
=T W 2 W R 20.86=0.13 104.3 £0.7 39.20 % 0.54 98.0+ 1.4
HEMHEER + M 20.69 +1.23 103.5%6.1 40.56 £ 1.51 101.4+3.8
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Dk B FLIG 72 SCHVEBE R H AR 3L 2 1 A Bt
W, SR ME2FTR. 5 R BRI & L
L 114 BERET2 °C A JA) B i A
LOMAR T, FMMEEE; AN T
e AR, BT EING B RU  BE
R B 5y o A LA 2 1172 °C AL R AR 3
A K

2.4 ELISA ¥ 75 % A 5 M50 iE

itk — LB UFELTS ARSI 5 0 I 7L ot v 7L 8k
B AR, IR R WAL EIE
TR = OB A I g 7, AR FLAIE E R B LAY
FLEREE 1 5530 132.6 mg/LA166.9 mg/L (&
5) o ELISARING 53 Bk T10 RGN, A=F
FUERE & H120.6mg/mL ~ 146.5 mg/L, “FH&5 &
M129.34 mg/L, FFE3N97.54%; ERAHFLILEE
B O RAE68.4mg/mL ~ 84.4 mg/L, V15 74.38
mg/L, FFEZR111.2% (£5) , ELISAK IS A1 HE
Bk B bR

3 itig

{GB 5009.299—2024 £ il Ze 4 E K brfE i
FLEREE Al ) WFLHl TR g — oA 2Lk
A MPATARAE , TR E T A e S
BooeZe 5L, ATHRFE NG R, BE . BRI
O FVERAR L FL A LS A SRR T R R T . AR
1, 2B R AT H A AP, HTT N2
AT T UK e AL A o BE B 4 LBC U7 & A 3L
PRE S RAN, RS AlE, B
AE TS AR E A B ah L7 &t (o
BFERR R T 2 LB T B ) o X 2E A
R LA oM, JC R R R L, AR T
WIE R R T, b NS4 AR E A& i
M il = 0 2 A A B AR, N I B R
TE R I AR SN o R, SR A I 5 1k
AN AT T X e A LK A RS A 0 U

= SIS S C VA

& 4 FIAFOE ELIS F&x 7 MARA B SERRFIESA T4 AKEL QEHTIEN

a2 R N N E XU & 7L 5 B G R P L XU & L 5 B R AR P L
S 1:1 R4 2:1IRA 41 \RA
L
LTF && GXHEAMA)  LTF &2 SXHE4MEA  LTF&® SXTHEgMLn
(pgmlL) EHHWE (%) (pgml) EHHHE (%) (pg/mL) HHWE (%)
Eh
%%’;g?k 20.74.+0.33 100.0+0 20.18 + 0.24 100.0+0 11.54 +0.36 100.0+0
TR S
S 31.50 = 0.63 105.9 = 0.9 20.37 £ 0.67 1009 +4.5 11.84 £ 0.63 102.5+2.3
bk + B
TR AR
28.77 + 0.44 96.7 + 0.4 18.91 +1.69 93.7+9.5 10.77 £ 0.55 93.3+1.9
T 4 kR
Pl 30.17 £2.11 101.4+6.0 20.50 + 2.78 101.6 +15.0 11.43 +0.44 99.0+0.7
S sl 3017 +2. A+60 0.50 + 2. 6+15. 43 £0. 0=0.
%q:’r‘%ﬁ? L 28.49 +1.78 05.8+4.9 18.62 +0.82 92.3+52 10.88 +0.48 043+1.2
MEFAZ BRI
SRl
28.86+1.71 97.1+6.8 18.79 +1.73 93.1+7.5 10.85 +0.25 04.1+5.1
2TV Al XUSR I 7%
=56
- b 20.00+1.28 100.5 + 5.4 19.01 +0.54 942+1.5 11.66 + 1.00 101.2+11.8
E e
%35{1[3% 30.60 = 1.98 102.9+7.8 20.49 + 0.06 101.5+0.9 12.75+0.38 110.5+0.2
HER + #MFE '
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% 5 FIAFKLE ELISA KA EMERAEMNELSERRBEIL R4 IKER S EH TN

b7 iR 2R AFUHFABREA SR 132.6 mg/L

BT FLBRE A S 66.9 mg/L

AFPABKEAS R (mgL) FE5E (%)

146.50 110.48
136.80 103.17

129.90 97.96

Sty ELISA 124.20 93.67
) 135.40 102.11

b8l = ol U2 127.60 06.23
122.10 92.08

123.70 93.29

126.60 95.48

120.60 90.95

“FE 129.34 97.54

ERAHAFAKEA TR (mgL)  FE5E (%)

76.7 114.6
68.4 102.2
76.9 114.9
4.7 111.7
4.7 111.7
84.4 126.2
76.9 114.9
71.1 106.3
63.7 102.7
71.3 106.6
74.38 111.2

KT, SR HUE A R ——J ik
ELISABARIT i U A L Fp A 2Lk i 11 2 el
I ELIS AR M7 A2 i AR A FLER AR TS I - B .
—, BRI FTRA B A T P 0 0 RS RS HE PR 1R S
WA, HIREAMAE T 11135 _FELISAR I [ 55
AFF, ALTIAE TA ALk 1 1 SRRk, BA-3LEk
HAR SR AREANZRBIIER" A K Hlgt
1 (Casein) . B —¥LFKEIT (Beta—lactoglobulin )
A RIVERBSRIRZ AR T ELISAR I
DU — DO 380 i S 45 5 R A A I 5 SR A B 52 )
PP IBRRE, AR R FLEk & AN EE I R SIS
BUEH PSSR A RS0k, [FI ARk T S
T AR VAL R 20 SR AR AR T L BN i s 5
PUARSE A, R BURAS N ELISAR AT 5 C
PR RIS HE MR RIS E e o XS AR 5 |l A
Tk 25 B SR A HAF R R o AT 5Efr
ELISARS P 158 BH AR 21 o A MR I
7 R R 2 TR AS P I AR FLERER A RS R,
RIS DRGSR 1 o

TR MIZ A AL ELTS ARSI 7 1 A S5 R e
[EINge S 33 2 R % el v T R == d s BN B
PR PR AR FLER AR 1 DA S AR R /K DL M B EG R R L
FRIIIbRARFLER R T, LR 91.7% ~ 106.4%,
T HEE 180% ~ 120% X [RFEH (E1) o X3
ZELISAR I A L R AN B AL gk o

R T A A B ERE . R 12 Rt st i
DRV A o FUAS I &5 SR AR, 2oLl ot AR 2Lk
HASRA L (K1) . ZHRARESHANKL
ALl T2A 0, BIARefr £ S iR AL BEEA TS
SEAFLGE A B gz T e
R 2Lk R bRl RS FR SR R FLIIAN L 7 FifUR
DAL, dE—B R MeviE (&2, &
3) o KA R B RIX7 R LA B A
FLERE FbR G A LR T L N R 2Lk 1 A
DNABTA M, A2 0 5 7k A AR & e 2L Hh m]
IEH I PR EE o i IEAh, 3 RiInbR AR & 1
FLAET2 CHALH R AR PR ER 5 B A R
SRR, 25 VR AT IR AR A B LA T2
AFLERER AR BRI RO TR (1812) o

VA BB, SR F O A S 0l 7 1) 0 75
ELISABR ARG HEN UK A e FLrh A LBk e 1Y
G, AR ER A R AR AR A R
SERRELE R R L s kb ss e Birkn,  F i
PN TC BT R A e L AR Lk 2 B DI AE 1Y
AGNENTTT, AT S AR AR R A R
Bl e rTE f— e OB BRSO S .

SE Ak
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A Versatile ELISA Method for the Rapid and Accurate Detection of
Bovine Lactoferrin Content in Various Dairy Products

ZHANG Jing', ZHU Kongdi', LIU Chuanming', LIU Changzhen®, WANG Pengjie' ,

HUANG Jiagiang"
'Department of Nutrition and Health, China Agricultural University, Beijing 100193

*Medical Experimental Center, China Academy of Chinese Medical Sciences, Beijing 100080

Abstract: [Objective]To verify whether the Sandwich ELISA technique can become an accurate detection method

for the content of Bovin lactoferrin in various dairy products, including flavored fermented milk.[Method]Using

optimized sandwich ELISA detection reagent to detect the content of Bovin lactoferrin in standard solutions,

pasteurized milk samples, spiked pasteurized milk samples, 12 common flavored fermented milks in the Beijing

market, 7 spiked flavored fermented milks, and 7 flavored fermented milks mixed with pasteurized milk,

calculating the recovery rate and CV value. Using this detection reagent to test the sensitivity of milk lactoferrin to

72 °C heat treatment in 3 spiked flavored fermented milks; and comparing the detection of raw milk and pasteurized

milk with the national standard detection method for milk lactoferrin.[Result]The detection reagent can detect milk

lactoferrin in standard solutions and pasteurized milk samples, with a recovery rate 91.7% ~ 106.4%.1t was found
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that the content of milk lactoferrin in 12 flavored fermented milks was none; the recovery rate of 7 spiked flavored
fermented milks was between 86.3% ~ 109.1%, and the CV values were all far below 12%; the ratio of milk
lactoferrin content in 7 flavored fermented milks mixed with pasteurized milk compared to the control group was
between 92.3% ~ 110.5%, and most CV values were far below 12%; the content of milk lactoferrin in 3 spiked
flavored fermented milks decreased with the extension of heat time at 72 °C, and the decline curves were similar.
Through comparative analysis with the national standard method, the compliance rates of milk lactoferrin content
detected by the ELISA method in raw milk and pasteurized milk were 97.54% and 111.2%, respectively, indicating
that the accuracy of this detection method meets national standards.[Conclusion] The optimized sandwich ELISA
detection reagent can accurately determine the content of milk lactoferrin in flavored fermented milk.

Keywords: bovine lactoferrin; flavored fermented milk; Sandwich ELISA
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Abstract: [Objective]To investigate the influencing factors of Bacillus contamination in raw milk and analyze the
reasons for the different forms of Bacillus.[Method]The species of Bacillus in raw milk were determined by matrix-
assisted laser desorption ionization time-of-flight mass spectrometry ( MALDI-TOF-MS ) .[Result]In this study, 8
strains of Brevibacillus and 2 strains of Paenibacillus were isolated, among which there were 2 types of colony and
morphology of Brevibacillus invocatus, and the long rod or filamentous form belonged to the special morphology
of Brevibacillus invocatus.[Conclusion]The morphology of colonies changed regularly with the passage times and
culture time, but there was no obvious pattern. The main factors of Bacillus contamination were related to the
disinfection of cow bed, milkers’hands, wiping towels and equipments in the milk area. This study provided new
morphological insights for the prevention and control of Bacillus and provided theoretical basis for related prevention
and control.

Keywords: Bacillus; morphological change; raw milk; MALDI-TOF-MS
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