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RE. AN ZSAMEMEREELBEIRXBRRBEIRRET & ALAB P AL ARLE
EOK, Bk EHSEMEMRBELRBE R M T L EIRE, it SDS-PAGE BR L AL F LEHE
HE(BIFEG OVALF BAREE BLG) FRFAEHEER(FoFa®a BSA)FERBR(KLEN
KBE IPE. LA EHEARE PAP) AL PANEN N AHKEEL, £8 OVA ABHBE B R T 60min
R BLG AR T &P 60min REBBEFLE ZEEMB R T 0min AT LB ;BSA EEMEF &F
30min W ZABH, AR HE T 60min 30K ;PAP ERBTRT ISs P X2 %M,IPE £30s AT &%
AR R T, PAP 60min % 4 R B #,LPE 60min X 3 5 B 2, £ #KAZ K KB P, O0VAB-LG.BSA
60min A R B ,PAP 60min 1 Z A, &1t EBFTRBLALEF RBLEEE TR OVA L F ALK
J 5 P& \BSA 4 R % B SR xT B \PAP 4 3 AR ST B R LA LI TR OVA b F LB AR
TP BSA ARFEREMBNE IPE A ERBRTB, F BN T EIHIS B LR ARET R XE

X8/ 2 HBEAR HEHE HLBIE HHBLZH
FES %S RIS.3 XEFRILE A

Study on digestive stability and heat stability of food proteins

XIANG Qian, ZHANG Xin, WANG Wei, LI Ning
Institute of Nutrition and Food Safety, Chinese Center for Disease Control and Prevention, Beijing 100050, China

Abstract: Objective To establish the in vitro evaluation method in vitro on digestive stability and heat stability of
food proteins and ascertain the reference proteins of each test. Methods With SDS-PAGE method, digestive stability of
five food proteins with known allergenicity was assessed in sitro in simulated gastric and intestinal fluid and heat stability of
them was determined by heat treatment. Results OVA and 3-LG were stable within 60 min in SGF (simulated gastric
fluid) . B-LG was digested within 30min in SIF (simulated intestinal fluid) . BSA was digested within 30min in SGF and
partly digested within 60min in SIF. In SGF, PAP was digested within 15s and LPE within 30s. But in SIF, PAP was
stable within 60min and most LPE was digested within 60min. Heat-treated OVA, B-LG and BSA were stable within 60min

while PAP was totally disappeared within 60min. Conclusion

The methods established in this study can be applied to

evaluate the digestive stability and heat stability of food proteins.

Key words: food proteins, allergenicity, digestive stability, heat stability
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1 MR5HE
1.1 EERA

X 50 7% & B (ovalbumin, OVA). K & R i§ K /& B§
(lipoxidase , LPE) . & Ifil & & H (bovine serum albumin, BSA) B
L3R H (B-lactoglobulin, 3-LG) . 5 48 B R 1t B B8 B% (potato acid
phosphatase, PAP) . B H H i JEE B (XYW H Sigma 2 8]),



54 B L

Bt 5 %38 &

1.2 BKEH

1.2.1 KERIEW  2.0g NaCl,3.2¢ B H A, Tml B, N
#AKEA T 1000ml,pH 424 1.2,

1.2.2 EHFHE ¥ 6.8g KH, PO, ¥ T 250ml XFEK, k% ,
22 Ay = 190ml 0.2mol/L NaOH 1 400ml (Y A& K o Sk
% W 10g, 1879, i 0.2mol/I, NaOH # pH % (7.5 £ 0.1) , W&
7K %E 4% T 1000ml,

1.3 REHE

1.3.1 BEBRAEDERPREENIE FHRFKER

10 11
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A FBEEEER
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85kD

49kD
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EUFRRES, KW E N 10mg/ml, B9 A 1.5ml KEBE L
2 G A LR W 100p (pH1.2) , 37 C AR IR 10min, R )5
102545 AR WA 37°C T B 9 25 3 W5 W 100, ME A 3 B, [
J7 B} jE] 4K YR A 155305 60s 2min., 4min, 8min 15min- 30min F
60mino % 45 HAT, 52 BN AIA 0. 168mol/L Na, CO, 25ul £ 1k X
B, REEFKE, BER 204 TTHE 1L5ml EO0ES, 2
B 5 x B LB 22 MR Spl, 100°C & Smin, ZE IR ¥ A1, 5000
r/mingS 4> 3min, B 151 4%, SDS-PAGE ZE B di ik, 7B KWK
BN 12%, ZOFRmERE, BEKEEEARMGIR, I HE

Siome s RREgE=10- 11

E DREMIEBNE

M:marker; 1: B % F1B8 ;2 BR U2 133 ~ 11 AR YO 2B A B B0 B WK 46
155308605 2min 4min~8min 15min+30min .60min B , 47 7 28 11 4 TH 46 R A
Bl SEARESEMUSERTHRES
Figure 1 Digestive stability of proteins in SGF
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1.3.2 BEAFREENBEBR TR EENIE  FIXEKE R

EERARME M, R E N 10mg/ml, B9 4~ 1.5ml K B & L
B GG IMAB RIS 100pl,37CIRIE 10min, A5 7EK S L
R MA 37TCHRE T A WS 1000, HEH 16T, KB B[R] 4K
KK 155,30s.60s.2min. 4min . 8min. 15min. 30min Fl 60min, &
LG, BB 20p FFHEM 1.5ml B.OE S, 25000 5 x
B EREGE MR 51, 100°C & Smin, % IR ¥ 1, 5000r/min & L
3min, B 15p1 4, SDS-PAGE BB HL Ik . 43 B IWKEEN 12% .
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2 T s e e, o kA R B B OO, T T
1.3.3 EERAEAR pHEEUBBPREENNE ESF
pH4 BRI B VR, $e 2.1 M5 B TR U 2 pH BCAE X 7% A 1 1Y
I

1.3.4 BEAMKEXNEARREENEZN H0.1xBE
ERE R E A E SR, MEEARBELEZEL,. TER
1.2.1,

1.3.5 FEHFRMAMTREEAE HS5HEES(.0mg/ml)
20l FEA 1ml B0 P AN E 99°C LA L HF4E 5 ~ 120min, 7E BT

117kD
85kD

49kD
34kD

25kD
14kD

-~

34kD

25kD

14kD

D KE RNk

E DR EMMBIRAE

M: marker; 1 ~ 9 Pk AR K b5 2 B B /K 5 0 #4 5.15.20.30.45.60.,90
1 120min B , R AEE H MR E BB
B2 SEARMANINBEN
Figure 2 Heats stability of proteins
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WA 11 ABF A 3R 5.10.15,20,30.45.60.90 F1 120min
RIGEEFHMA 541 5xSDS-PAGE EH FHZEHEK,FEF
100°C AN # Smin , K 25 5f (8] 25 FE 5 o 49 28 19 78 i SDS-PAGE Hy,
TR,

2 #R
2.1 EEOAREEUBERPHRENSE

HE 1R, DA ERMEB B ETTE 15s S & BM; KT
JE W K S B AE 30s P58 2 A8 5 £F I3 1 2B 1 7F 2min 524
R 5 X9 B VS 2 FL A 4 B-FLBRZE I 7E 60min S22 A1
22 HEEAREEMERPHBETHYE

SDS-PAGE R H K 4 R B % : 4 B-FLERE B 7€ 30min A
ST WA 5 K MR 107 /K # B 7E 60min K 4> M A, MHL I R e
60min 7 B¢ FE AR 5 2F 1175 2K E 7€ 60min /> & & 7 5 X8 0 35 &
B 448 2 R M B TR BEFE 60min 52 R A
2.3 MEENBEEN pH(pH4.0) EEQRMEEY

SDS-PAGE #EJ LUK 45 SR B 7% : 5 R AR ME & B 78 pH4.0 &
R E W 60min B AR, BREFTE.
24 BEEUBRPEEAHMURE(0.1x BEAEEN
BRISEARNBEK

SDS-PAGE BEX LK RB R 7 0.1 x BEEABEEDE
B, BIEED 4 BRARES KT kERE S228R
PEBEBR A 60min ¥ AN FEME , 4 (M3 H B H B AREE 30min B4
K fd AE LM MR R P AR B 7 RIS, I B A 60min
WA SR HE o
25 FEEARMNAMNIMNBEE

HE 2R, KBS GEES S FARES
I3 H & [ 60min AR, 52 8 77 7 5 K G 08 B /K f@ Bl e
60min AR HIEM; DL ERUBERE 6Omin N 2%

i

3 iFig

BYREENAM TN EABEARIER, DR
BlEGR BEREEHTBARSEE N, KT 8 E %
R Z R T2 KT 3.5kD WEBA K BIYA T RES | AL
MRS, Fi AMEREEOEENE R RN E
PEFHFR B AN EE ARSI AN —TEENE, A5
W& R EHBMNERE R/ R T, B R AME R
PR R B RS B P L AL AE T, 3F B
PM T B AER T HRABEN.

AW F AHEBCE LAY REE(OVABLG) R¥ I
AW BUHIF (BSA) R 3E 24 5 (LPE . PAP) ¥ 47 #4 L1 1k X B
I TREERE ., &8RER, EEE R % LB SR

R R PEAR 38 , 60min P 58 2 A R A B LB W B UR A1 IR 8L
RN S B, A BN pH M E B LR E
WG BN, S AR 75 5 MR 4 1 R o AL £ 400 B 05 I B M B e
B, ERAENGEERTRREHNRET, REKE
BKPEBERFBBHORE T, BEM TSR R, X
WHEBHREARENEY L ERAEEHERNKARY
HHEAAEGTEEAENBERAYE. EENUBERT, R
HARYHEENEREEN S EHRERER P B
I X FAREY . EEOENEAEREIEN,ME
EOMOHLAERERESY. FURYT S BANKES
H. - BARENESE TRYERNEE  EERT R
HhTMHEABES EESIESERN. HEBUAFHEA RN
EECOEAEECENEREAH, 4 p-LG FEH L H W]
60 B EALE, MAEMG I A 30 040 N2 2R,
EZRBAWEOREEX B EOME R,

ERBREAELH T AR EYEAEEME BB T
HBR MR EEN, BAE A% WBEE (OVAB-LG) 4
HALHE > A% I BCHUR (BSA) FLIE 4 ¥ > 3E B R (LPE,
PAP)LTH ALtk . fH 2 i T340 2 A 0 S8 8 W AT U % 9
F BN R, B0 3547 R 400 9 Ak 3R 56 i e A 9 4 ) B
R A B s B , 4 40 76 B8 1 YT A6 o SRR T 38 4% B-1G 1R R
FH¥ERT B A, A RERE PAPE MBI M E R, AR
R EE T TEASEUHEREEIRABEHRBNSIR
BRX HUERE AR EEAAREERE PE OVA I E
TSR XS BB \BSA R B LR X R PAP O 3k B R Xt
OSBRI RE SR iR OVA W 0L 3 R xt e |
BSA A H WEUEUEX B (LPE A IERHIE X 18,
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