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Abstract: Expression of different copy number of beefy meaty peptide (4BMP, 8BMP, 12BMP, 16BMP)in Pichia
pastoris , using beef soup and the fermentation broth without BMP for the control respectively and preparation of beef flavor-
ing essence by Maillard reaction was studied. Sensory evaluation was done on beef flavoring essence, which is prepared by
different copy number of BMP. The results showed that beef flavor characteristic of beef flavoring essence prepared by the
fermentation broth without BMP is not obvious, and meat flavor is relatively weak. The beef flavor characteristic of beef
flavoring essence prepared by the beef soup is obvious, but the meat flavor is also relatively weak. The beef flavor character-
istic of beef flavoring essence prepared by different copies of BMP is obvious, and the meat flavor is relatively strong.
Among others, the overall flavor characteristic of beef flavoring essence prepared by 4BMP did not discord, the beef flavor
characteristic of beef flavoring essence prepared by 8BMP,12BMP,16BMP are outstanding, and the weight score variance
analysis showed that these three samples produced beef flavoring essence are of no significant difference. Therefore , BMP,
as the base material for products of Maillard reaction, can enhance the beef flavor and the overall characteristics of the meat
flavor, while the increase in copy number did not affect the flavor significantly.

Keywords: Pichia pastoris; beef flavoring essence; Maillard reaction

R TAREOR ) BN e ARG VAR Rk AR s PR IR B — AN A B9 1)L AR TR
WY AR A SR T A BT S, FIFH DNA SR BN E FF6 A ) R B R ISR AR 7 s
KRS AHEI: 2010-12-16; fEEIBHE: 2011-02-25

ESWE. KEMAWRAATLWE4H H (20101306) ; KEAiRHY & JEiH5 H (5YFGHHZ00200)
EHE®Ifr: SN (1984—) , FB, WP, WiLotRd; @BEEE: TN, 282, ypwang@tust.edu.cn.




e D

BT R— R Z K. Bar, KRR e A 7453
SR AR A K A R AR
EXRMTHEAMR, (BT E— 8 2R H &k
R, BRI A R K T KU R, A T
A H b & XRIK, AR A 222 R S e s
il 2%, ZALMBFIE R R T 128 2 AR A
RBIFATRHUBL Y Tl fbA: 7= LA DNA B H AR
TR C A B SR DA v iR R s, 45 B w4 Y
Z Ik it

E R XK K (beefy meaty peptide, BMP) fiz ] /&
A P A TV UK A vh oy ke iy, JL— 22
¥4 : Lys-Gly-Asp-Glu-Glu-Ser-leu-Ala , A%} /31 5
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— R TR N YPG 53510 R — B
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1% RIMABIRITE PTMI AW, 58 I 38,
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Tab.1 Score according to the table
W Ak Ak Bk sk mEM
LRZNHUS
WE 04 0.3 -02 =02 0.1 0.6

2 HER595%H

2.1 AEHEBEKENE BMP #1T SDS-PAGE 431
#R

2 R 43 5l AN ) HRECPE DA BMP R IRk 4 T
Koz Jrokr TRk e TR HL VK (B, AEIH AT T 16BMP %
T & T HABMEE DU BMP, XHiZEJE4T Quantity
One 55 /=y 2 fe ik AN [R) 48 DUECER (i L 3], 45
K 3 R,

M 2 HRA] LA H AN [R14E D1 % BMP 78 HL K &
IR R Y 28l , IR S A2, X F B2
THE TR BETE A Tt R v &R e AR, B H 1R
FIR AT BEAR 25 L. A4 Quantity One 55 R4k 1k
Wt AN () ER IC 5 DU BMIP Jo ot vk B2 L A1) oy
p(16BMP) : p(12BMP) : p(8BMP) : p(4BMP) =

36.42 : 24.74 : 21.32 : 17.52.

1.16X10°
6.62X10"
4.5%10°
3.5% 10

2.5X10°

1.84x10*
1.44x10*

M.marker; 1. 16BMP; 2. 12BMP; 3. 8BMP;

4.4BMP; 5. =5 JFURIERE R A

B2 R[E BB BMP R4 REXE
Fig.2 Electrophoresis image of different copies of BMP

concentrate
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Fig.3 Results of different copy number of electropho-
retic bands

2.2 AE#E NIRRT ER EE KR M
2% T s W v R bR e e, 7 ARl
y=5.466 7x — 0.007, R* = 0.998 6, £k VEC R BLAF. W
FH Bradford 7A@ ASFIHE V1%L BMP & [REH 40 T
BEERIREE, 45 R W% 2.
xk2 AEHENH BMPEBRGERLAEARERE

Tab.2 Total protein concentration of different copies of
BMP concentrate

FEA 4BMP  8BMP 16BMP
BEMA/ (mgL™) 3324 378.1 333.3 610.4

12BMP

FRAEAS 7] 3 % DL K BMP 79 45 i HH ) o ke
FE e f (p(16BMP) : p(12BMP) : p(8BMP)
p(4BMP) =36.42 : 24.74 : 21.32 : 17.52) , B4 ffi e
BMP 4 7T RPLELIRSLE, 435ILL 100 mL %5 Bk A&
FEEVAN 100 mL /KAE T BE. AS[E 45 DL40 BMP 78
100 mL SEH7 7 S 1w 1A 22 Hh s i DL 3K 3.
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Tab.3 Volume of BMP with different copy number in the
Maillard reaction

FE i 16BMP 12BMP 8BMP 4BMP

W IaEL/mL 48.1 70.8 82.2 100

2.3 AEEINBMPEREREE TN S&IT S
23.1 AN
4 J T AR BT E 6 AN ERE AL TR
IYEIEER, W SPSS BRI R JCE 2 5 2501
Br, PR AR A L.
R4 HEFHFIE
Tab.4 Sample score tables

- AR BPESy
1 2 3 4 5 6 7

7K 27 12 38 3.0 0.0 -02 -02
=R 19 1.8 3.0 3.5 1.8 2.6 2.9
4BMP 00 28 21 36 -08 1.7 1.4
8BMP 19 31 28 46 25 2.3 1.9
12BMP 23 26 32 38 44 4.1 33
16BMP 25 21 36 23 41 2.0 2.6

25 NSRRI RICEE Iy 2007, Kigeds
R PR R ER E% (F=3.616,P=0011<
0.05) {3, PF 51 R 3 3500 (F = 2.140, P = 0.078>
0.05) AN 3. XA UE BH AR S A543 19 22 51 A 2 R 3
W 53 2Z AT R 22005 RS AR, TS PR AR A B A0k
(AN )T At A 2538 . AT IR B T e vk vE 4 i 25
P Y e CONGIF O

*5 BEARTEEHFESN
Tab.5 Test of between-subjects effects

WZERMB  CEFHFM AmE ¥ FE BEKE
FE it 19.628 5 3.926  3.616 0.011
it 13.939 6 2323 2.140 0.078
BEMLIRZE 32,572 30 1.086
B S 307.100 42

232 [ EREE EH IR R F R 5B A Kok £

TRT SR PEM G T 24 R R B S5, 3% 6
SRS TR AR IR A IR DA TR R R B K Y
RIS P A R R YR B, 1A 8BMP
12BMP | 16BMP & [ A BRI A AN [RIFR BE ) 4= TN
FEAEMR. 100 H 5240 R 0 SRR G, 5 B B i, RICR
FERCH . A HEI AT 241, BMP 7E 367 15 K2 7= 4
HBEHE T SN ™ il I 2 TR KR ARAE.
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Tab.6 A brief description results of the sample

FE i fAT L PR R 4 2R
X TR B, AEWIR IR E AN B, N F R T

ERSRENHHEE SR 1

gt TN o (W NI R e B e S

W% 5 12BMP BESEFEARL, (H SR TGS, 11

ABMP e IR FERIRARSR , BRI ., 1 Gk, 16
HESRAT (A B A, A EI .

SBMP JEA IR AL R, IR — I, PSR 7, AR A
BL& 1 R

2BMP KE AR RRIE R BT, BRI IR B S, 11 e Ok
ALK BRI TE.

|6BMP lﬁ%ﬂﬂ% ERAE R AT, R AN, O [ A
B0 P AW

VE: RPN : B 10 @ BRI PY, SRR ET A 100 mL A0S

K= AR, BT RE S 100 C# ¥ 30 min, [145 pH.
233 *f 4 BMP Zrh EW 95T S5 F £ 54T

7 A RIS DU BMP AT 4T TER,
XIILHEAT SPSS 2t WLk 8. I 2t R BoR
HEPEIT RN 10.678, HINFJ7 RSl 8.651; 4lEl A
B 3, N A MR 24; AR )58 3.559, 44N
B 0.360; F Kaiegi it i(E ol 9.874, XF AL
Z P AHA 0.000<<0.05, PiIATE 0.05 (12 E K
T, FESDZ R S 2 25

£R7 ARBEBENY BMPHEREKRLBITNFITR
Tab.7 Score statistics table of differentcopy BMP samples
WA BLIE4y
1 2 3 4 5 6 7
16BMP 2.5 2.5 2.8 2.3 3.7 4.2 34
12BMP 2.8 2.7 2.3 2.1 2.9 33 2.8
8SBMP 3.2 3.8 2.3 2.1 3.5 2.8 2.8
4BMP 1.2 1.4 2.6 1.8 0.9 0.8 1.8

Ffdh

x8 HMISERNBERRATESN

Tab.8 Variance analysis of results of single factor score

AR CFAA O AmE U5 FH Pfa

2] ) 10.678 3 3.559 9.874 0.000
1N 8.651 24 0.360
AR 19.330 27

IR BIR, 4 AR R 2
5,8 T RS e R 2 A 25 R B 2, SR
Tukey (Honestly 12 25 A6 50) ik T R Ry 25
ST ZE A, AR WA 9.

IMTEER RN, FEa=0.05 BB EHEKET, K
¥ 45 B @R . SBMP | 12BMP |, 16BMP i [] (P =
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RIS e SRR AR R DSR2 Ve Ho 5

0.685>0.05) Jo g E 25 , 4BMP (P = 1.000>0.05)
S5 16BMP. 12BMP #1 8BMP 7% % i %. 4BMP
5 16BMP. 12BMP FI 8BMP A H:, XUbkBEH B A
1SR ENFN R =S

®9 BPEEFENVHESELRER

Tab.9 Multiple comparison of variance analysis

FEdh AP T8

16BMP 7 3.0571

12BMP 7 2.928 6

SBMP 7 2.700 0

4BMP 7 1.500 0
3 & &

(D) Ph=s ik #sK > BMP XJ BE2H A] DAAS A0,
BMP 5748 52 7 W i 2 AR IE R BH ., X BE 2 26
PR SON) BAT —E B PR, (HHA PURFIE R AN
AR, R, 5% BMP SEhif8 s 1 P~ H t , BMP
FESEPLAE SN 4 v 8 B S B T s N il 1 4 TR AL
WRRFE , S22 R BUAR A G A 7 il 25 A 280 S g et

(2) i SPSS 13.0 Jr = Hrah AR DL fa] Bdihig
gEERATHL, 4ABMP KUK B A3 E , 8BMP . 12BMP
16BMP XUKTE=0.05 B E /KT 25 A58 E800
A 22 5. S HT R, ATREZ T 16BMP, 12BMP
K 8BMP iX 3 FhZKAIXT 7 F I MF 6000 ~
60 000, i 1 HP 23 £F e 8 i 22 B R0 o3 2% ot A K G
MLEE 4B B T, P47 T ARG 4 2 S5k 45 , ABMP AH
X F AT 6000, BB (AT T
JEHEA 60 000) £:BR—LE R o225, (HE—L/N 3
THITCHLER &8 & T2 Al A R B L )8 B 1 I AF
TE, AT LASE R SEhr FEAR A8 KN HEA T, A S 0y 2o B T
PR AN R SE AN R R B . XS SCER[11] 258

(3) 3 2 B PO SE IR A5 SR AT AT, dE A SR TR
IR RUAR K, Xof 4 PR XU REAIE PR3 s A FH J 25, T8

DUSS AR IR 7= A XU M ) S AN 2 2,
AT 224 DURR ke i U IR B BIFSE -5 1 FH
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