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Optimizing the Preparation of Beef Flavoring Base and Its Application in Beef Patties
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Abstract: The experiment investigated the preparation of beef flavoring base from frozen minced beef bone with meat
(3:7, m/m) by sequential high-pressure extraction, enzymatic hydrolysis and Maillard reaction in the presence of natural
spices. The amount of natural spices added to the reaction system was optimized by orthogonal array design method based
on electronic nose response data to sulfide. The applicability of beef flavoring base produced in this study was investigated
by evaluating the sensory quality, redness value (a*), pH value, hardness and resilience of beef patties with different
proportions of beef flavoring base added. Addition of 0.15% Allium ascalonicum powder, 0.05% ginger powder, 0.15%
cooking wine, 0.03% cinnamon powder, 0.005% clove powder, 0.02% bay leaf powder, 0.0025% Fructus Tsaoko powder
to the Maillar reaction system was found to be optimal to obtain the best flavor. Moreover, this study also demonstrated
that the quality of beef patties was significantly influenced by the amount of added beef flavoring base, especially in terms
of a significant increase in a*. Hardness declined and resilience increased with increasing addition of beef flavoring base.
Sensory evaluation based on fuzzy mathematics suggested that addition of 3% beef flavoring base to beef patties was the
most appreciated by sensory panelists.
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Table1l Performance of sensors used in electronic nose
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Table2 Orthogonal array design with experimental results for the optimization of addition of 15 spices to Maillar reaction system
%
B OABER  BED  GEW DR ENER PR GHER HTEH ch JBCR KNED LNEER MERR NEUR ough o)
110005 1005 1005 1015 10.04) 10200 10.04) 10.050) 1 (0.02) 10.02) 10.02) 1 €0.005) 1 €0.005) 1 (0.005) 1 (0.005) 158
2 1 1 1 1 1 1 1 2 (0.015) 2 (0.03) 2 (0.03) 2 (0.03) 2 (0.015) 2 (0.015) 2 (0.015) 2 (0.015) 1.54
3 1 1 1 2 (0.25) 2 (0.06) 2 (0.30) 2 (0.06) 1 1 1 1 2 2 2 2 1.52
4 1 1 1 2 2 2 2 2 2 2 2 1 1 1 1 1.51
5 1 2.(0.15 2 (015 1 1 2 2 1 1 2 2 1 1 2 2 1.54
6 1 2 2 1 1 2 2 2 2 1 1 2 2 1 1 1.48
7 1 2 2 2 2 1 1 1 1 2 2 2 2 1 1 147
8 1 2 2 2 2 1 1 2 2 1 1 1 1 2 2 1.50
9 2015 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1.53
10 2 1 2 1 2 1 2 2 1 2 1 2 1 2 1 1.57
11 2 1 2 2 1 2 1 1 2 1 2 2 1 2 1 1.61
12 2 1 2 2 1 2 1 2 1 2 1 1 2 1 2 1.56
13 2 2 1 1 2 2 1 1 2 2 1 1 2 2 1 1.59
14 2 2 1 1 2 2 1 2 1 1 2 2 1 1 2 1.53
15 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2 1.53
16 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1 151
K; 2424 2481 24.58 24.67 24.66 2441 2474 2471 2453 2447 24.62 24.60 24.69 2434 24.58
K, 2481 2424 2447 24.38 24.39 24.64 2431 24.34 2452 24.58 2442 24.44 2436 2471 2447
KJ 1515 1.551 1.536 1.542 1.541 1.526 1.546 1.544 1.533 1.529 1.539 1.538 1.543 1.521 1.536
E_/ 1.551 1.515 1.529 1.523 1.524 1.540 1.519 1.521 1.533 1.536 1.526 1.523 1.523 1.544 1.529
Wz 0.036 0.036 0.007 0.019 0.017 0.014 0.027 0.023 0.000 0.007 0.013 0.015 0.020 0.023 0.007

e Ky SHKCE LA RAE 2 R Ky 50K F2R MR 2 Fl: K. 55750 7KSF LA R F M . Ky, 55750 7K 2 (R S AE S 354
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Table3  Orthogonal array design with experimental results for the

optimization of addition of cinnamon, clove, bay leaves and Fructus

Tsaoko to the reaction system
%
RS AEEH BT CEIH DERK  BiiHmaRi

1 1 (0.03) 1 (0.0025) 1 (0.010) 1 (0.0025) 124

2 1 2 (0.0050) 2 (0.015) 2 (0.0050) 1.36

3 1 3 (0.0075) 3 (0.020) 3 (0.0075) 132

4 2 (0.04) 1 2 3 1.30

5 2 2 3 1 1.38

6 2 3 1 2 131

7 3(0.05) 1 3 2 1.34

8 3 2 1 3 128

9 3 3 2 1 1.37
K, 1.3050 1.2917 12733 13250
K, 13283 13367 13417 13367
K, 13267 13317 13450 1.2983

M2 A, B A 200 . 2R AR GR X
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HR B P L AL S VK 4 e LR IR D B
TAER S BHEHRMER . N TR RSN R R
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b RAATBRIR Bk ) xR RSB T R AL ) I
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Table4  Analysis of variance of the orthogonal array design for the
optimization of addition of cinnamon, clove, bay leaves and Fructus
Tsaoko to the reaction system
DA MUESF i HEE B Fif PlE
BEIEREA  0.340% 8 0.004 11.118 0.001
AR 31.363 1 31.363 83020235  0.000
FE HE A 0.002 2 0.001 2.691 0.121
T&H 0.007 2 0.004 9.662 0.006
&k 0.020 2 0.010 25.985 0.000
FEAH 0.005 2 0.002 6.132 0.021
PR E % 0.003 9 0.000
it 31.400 18
BIERETE  0.037 17
VE: o« RIEBRLRE, SRS @A MO0 R LT 5.
£S5 ARBEFEARTmPAERZE SR
Table 5 Differences with four factors at each level
R 2K 2
AFER K 1.305 0™ 1.328 3™ 1326 7™
BTy 1.291 7% 1.336 7" 1.331 7%
CH My 1273 3% 1.341 7% 1.345 0™
DGRy 1.3250° 1.336 7 1.298 3°

i KETHRAR, FoRFE-F=R AEACPRZR R E (P<0.0D) ;
INEFRERFE, FoRFE—FER RRZKCFRZERRE (P<005) o N,
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2.2 EPIAMRIRLE A AR R R
221 A AARR IS RN I A R e R pHAR [ 52
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Table 6 Influence of beef flavoring base addition on pH value and a* of
beef patties
YL P AEIERR I % A A DpHIE AP
CK 0 6.14£0.01° 2.37+0.08
1 1 6.13£0.02° 6.53+0.07"
2 3 6.12+0.01° 5.40+0.06°
3 5 6.14+0.01° 5.36+0.19°
4 7 6.06+0.01° 6.10+0.09°
5 9 6.04+0.01 6.48+0.09°

A O T AT, 2424 PR R R AR S N & e 0 %6 3 n )
5%, APPHpHE A B &AL (P>0.05) 5 4k4:
RS HIRIMERTRMI%ET, 25D I pHAE W 2 &3 B
ik (P<0.05) ; MBINEIAFNTRUL LB, 2~ 51
FRFER I, pHEM TR SEE AT, & e
T AR DA I R p LR R P (25 2 3 M OGP, e
AP R R B R bR L, a2 VP ELEE
BeETRRZ P AR S e K/ MR 141> 540 >
A >240>320>CKH, HH1HMa*m K, CKARK
AN, X R B A R R SR I I 2E R DE o L
i (P<<0.05) , 4iI0E 1% n] Lk B _Era
FEESR, BEEWIME G, FRAVRa RITAE TR
A, IX R T2 PR R R A AR 4 A 5 A I B
FEV, TSR R S PR AR EL R AT
222 ZEPAEMR SRR I A R GERE R AT [E]
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Fig.1  Influence of beef flavoring base addition on hardness and

resilience of beef patties
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Table7  Vote distribution for sensory evaluation of beef patties

P Al i ik
A vl v2 V3 ovd vS vl w2 w3 ovd vs vl w2 V3 ovd vs o vl V2 V3 vh S
0 31 5 1 I 6 1

CK 0 1 2
0 1

LW o L
[ N Y

o o o o o —
— = = o S o
[ )
[P Y Y I R
_— = o o o
o o - o o -

1
1 1
1 1
2 4
1 1
0 2

= o o = o -
o o o o o
o o o - o o
o B B B o
[ R TC R N S Y

1
1
0
1
0

> L o —
o o o o
— o W o
w oon o - o
oS o = o —

LR E TR AR ORI AR AR e 5 AT
R=KX ALY, AWy S8R S aPe . B, FURAIR
R ANJTIHAIEEAR . WP RE ST SR G PR IS SR 0T

R=KXA;= (0.25, 0.15, 0.35, 0.25) XA,=
(0.035, 0.330, 0.555, 0.065, 0.015) ;

R,=KXA,= (0.25, 0.15, 0.35, 0.25) XA,=
(0.100, 0.245, 0.535, 0.120, 0) ;
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R,=KX A= (0.25, 0.15, 0.35, 0.25) X A=
(0.095, 0.195, 0.380, 0.290, 0.040) ;

R,=KXA,= (0.25, 0.15, 0.35, 0.25) X A,-=
(0.060, 0.245, 0.501, 0.155, 0.030) ;

R=KXA,= (0.25, 0.15, 0.35, 0.25) X A,=
(0.025, 0.255, 0.495, 0.225, 0) ;

Rex=KX Ay= (0.25, 0.15, 0.35, 0.25) XA,=
(0.085, 0.155, 0.400, 0.285, 0.075) .

0 0109 0 0 0 02 07 01 O

0 0.1 06 02 0.1 0.1 01 04 04 O
A= A=

0.1 04 04 0.1 O 0.1 03 05 01 0

0 06 04 0 O 02 03 05 O 0

0 03 05 02 0 0 02 06 02 0

0 0 04 05 0.1 0 01 04 03 02
A= A=

02 02 02 04 0 0.1 03 05 0.1

0.1 02 05 0.1 0.1 0.1 03 05 0.1

0 01 05 04 O 0.1 02 07 0

0 0 08 02 0 0 03 01 05 0.1
As= A=

0 03 05 02 0 0.1 0.1 06 0.1 0.1

0.1 05 03 0.1 0 02 02 05 0 0.1

2 6B RBIMIPEAIERE

Fig.2  Fuzzy evaluation matrix of 6 sets of samples

GEILR, TR AR IR IS A3 % I AT
QA , A10.0% K EE E N FZH ™ i R om RS
Ky 24.5%FRNEWR, 53.5%FRm—HERK, 12.0%F R
B, B NIZA T i RR TR, B R OR
ME RN LR K. 25 BRTR, 42 AR IR
IS0 & 3 %ol ] LAIAE XU AR R« IR3Z T T = 2 1
.

3 9 #

A S ORLAE LA TR TR R R R R 3t A7 A 5 R
ML, TSR T A R 2 AR ) B B FEAR D, TS
N GRS AR D B AR S B I #EAT SR A A S L, il 4%
TR R, R AR I A L S 0 2R A [ A
B S C L) 55 BEAT RGHTFL . A FT Rk HT A A
I TRERE AR A LS AhORORE R, A g i
AT I, B A0 HH R A PR IR R XU 5 ) 5K (]
I AN & o S AR O A R (104 Rl R AR R, Bl
TARWE AN A RO RR, RS RS, 2F
BBV, BESARSUE. N T RSk
R IR 2 S R XT 2 DA A R i e ) SRR o 5 AN R 5
Wi, SAZ AR TOR AN 7 A, R A A L E AR A N
SRR R ARER A o A B 0 TR IR BB IR AR
A o 5 AR RN L7 A B, KT T AR 5% L 7 A

S JSEI (AR (1 h) 5 B 277 il (1 A UL TR 25 RS 1 X
W W R I8 B B D A S AL A R R F AR - 2E L
FoAhHT BOACRE K AR A R RS i 5 S 0 ) 58 L
B R R TP

UEAk, AT B R I RONE A R A 2 R A
CEARANEAR) o O 7B s RN, 4277 R4
Ryl IbuR =10 1ur Sl Q IR -3 DR NN 2 (s
ol 1 2 A VERS TR AR e R I ATl 45U
T, HERT HAREERS, BT S A RS
1Ry, I BAT BRI MR BT, R ok
A DA FLE AT R I, BE— IR FEA W T B il (1
25 R R R R R e A, R N TR G A A
ity S BT TEEL 7 h JRUR A  J F) S

4 &

DA FEL - S S U &5 SR A A R A 2 i B A VAR FE AR
TEAE IR ISR f &k FEh, R THB. &
W B RSN 4 P A S kL (0 A 06T 5 iz 4 AR I R PR )
AERFELW. @2 RIEAS 5 T A o R 5 &
RIKFHE AEEFRN0.15% . ZEH30.05% . BHEO.15%-
e #70.03% . T FH0.005% . FH$50.02%. &k
0.0025%, K FH IGHC J7 i 2% O 28 P R R R RL A <R AR . B
FRA . Ak, B S 1 A PR R L DAAS [ LA
B RYER, SR, A R R 2R AN I A A
(1% 3%HM5%) , 4RO pHIAR A BE Bk H“H
IR 7% L B, 2R RYHpHIE &3 TR Wn‘k
WRRILRL S, AP e BN, 20N
B RS, A R RREDRL SN AT DAR G b o 4
KPR OREANE S NN O % 1 B e S AR A P I
PR R IR I & N3 %o, 7= i 5% . AT
N A AR SR T b AR P3R4t T HR S fe, BN
& 458 AR ot N TR 1 — Mok R U Rk o

Sk -

[1]  5kew, ska, Refh, 5. BB OB IR R KA & W A R [T].
AP AN, 2016(11): 52-53; 56. DOI:10.16693/j.cnki.1671-
9646(X).2016.06.014.

[21  REZRI, EeEk, H A, S5 R A R AR DS B SN A
FULIEPERT AL 0], BVL A4, 2016(8): 1396-1400. DOI:10.3969/
j.issn.1004-1524.2016.08.18.

[3]  XER, EBE, FIR, & W RN LA EE AR R DU R T
2. BB, 2016, 41(7): 146-151. DOI:10.13684/j.cnki.
spkj.2016.07.028.

[4] TAKESHI N, NOBUTAKA 8. Isolation of collagen from fish waste
material: skin, bone and fins[J]. Food Chemistry, 2014, 5(17): 75-82.
DOI:10.1016/S0308-8146(99)00188-0.

[5]  RorJs, D3l RIE & & s FAD]. @3S & mAu, 2005,
23(1): 29-34. DOI:10.3969/j.issn.1005-1295.2005.01.010.



24 2017, Vol. 31, No. 10
mrire

BT

MEAT RESEARCH

@R

P EAXTRREFTHRPIRL
CHINA MEAT RESEARCH CENTER

(]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

W, SUveH, MROCHE, . B SR LR S R BRI Rk
9T, 2009, 23(11): 75-79.

T, skET, kK, S & & LA R B R D] B
FHE, 2009, 34(5): 154-158.

W2, SOBMH, M. B AN E AL H A A0 s R H A R
BRI PRSI [J]. RHEAR B 2R, 2006, 13(4): 1-6.

FELLEL, XIS, R & &8 AT L I0IR AN R R A 5], AR 7™ i
JITCET), 2008(4): 34-37.

JA/NER, B, Gk, . E S E R O KRR 2 IS A Tt
JR[J]. IZEHEIT, 2015, 29(8): 31-36.

YU Ainong, ZHANG Aidong. Aroma compounds generated
from thermal reaction of L-ascorbic acid with L-cysteine[J]. Food
Chemistry, 2010, 121(4): 1060-1065.

YU Ainong, TAN Zhiwei, WANG Fasong. Mechanism of formation of
sulphur aroma compounds from L-ascorbic acid and L-cysteine during
the Maillard reaction[J]. Food Chemistry, 2012, 132(3): 1316-1323.
Mg, mE, EART, A TN T PR I SRR A
AL, & fh TR, 2014(12): 249-252; 257. DOI:10.13386/
j.issn1002-0306.2014.12.046.

X2 AE, A 5E. R AR R R R AR LR B AR I 5
W LT]. R A K24, 2013(5): 141-145. DOI1:10.3969/
j.issn.1003-4315.2013.05.025.

XZEAE, JH 98, FRUIGEL. 3 FhRIRTT SRR ¥4 50 PR IR OR 55 2R ().
PAIZEHIESE, 2013, 27(9): 31-35.

THEE, B, X, A& BT EAERK ) S VR AT O] R
RS, 2017, 33(1): 1-7.

Aelle, T, AREARH, 5. TS [E AR AU FOR G A LT
ROy A4 CeBud FiE b =3ty AR M A IR AL D], AR A R
4, 2015, 31(2): 249-260. DOI:10.13982/j.mfst.1673-9078.2015.2.040.
AR, TR, IR, A BE TR T S EOR (K R B R YA D],
BRLE, 2013, 34(6): 143-147.

TR, 205, pke, 55 T S G GC-MS 1y B it 2 T /5 X
WRARGL[T]. i RHE, 2014, 35(20): 126-130.

XU Lirong, YU Xiuzhu, LIU Lei, et al. A novel method for
qualitative analysis of edible oil oxidation using electronic
nose[J]. Food Chemistry, 2016, 202(1): 229-235. DOI:10.1016/
j.foodchem.2016.01.144.

Wi, e, JKmg, 4. dir a5 & GC-MSRr il SO & i 4 I J= 3%
B R R VS AL A 0], SR BRHEE, 2015, 31(10): 313-320.
DOI:10.13982/j.mfst.1673-9078.2015.10.051.

ROHMAN A, ERWANTO Y, CHE M Y, et al. Analysis of pork
adulteration in beef meatball using fourier transform infrared

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]
[31]

[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

spectroscopy (FTIR)[J]. Meat Science, 2011, 88(1): 91-95.
DOI:10.1016/j.meatsci.2010.12.007.

EUMKEB G, CHUKRATHOK 8. Synergistic activity and mechanism of
action of ceftazidime and apigenin combination against ceftazidime-resistant
Enterobacter cloacae[J]. Phytomedicine, 2013, 20(3/4): 262-269.
DOI:10.1016/j.phymed.2012.10.008.

M, AN, FRIETE, 55, JER0AE RN ] 4 A AL A RS I R 1k
oy S TI]. €A RRE, 2012, 33(8): 199-202.

e N RILRIE 5 5% DA RIA B & R 45 GB 5009.237—2016 £
it 2 A E SR AE B spHAE O DIELS]. Abat: v [ bwifi i, 2016.
SRR, A, Rk, S5, W b R SR R R 5T S N-AIE
Tl & B S ). 2RSS, 2016, 30(11): 11-15. DOI:10.15922/
j.cnki.rlyj.2016.11.003.

BENITO M J, RODRIGUEZ M, ACOSTA R, et al. Effect of the
fungal extra cellular protease EPg222 on texture of whole piece of
pork loin[J]. Meat Science, 2003, 65: 877-884.

FRAE, ST, SRETAE, 4%, 2P BT E M R 2R AR ] TP E &
Wz, 2004, 31(12): 17-19.

JBeAR, MEERIRE, Woat, 55, PO TR DR 15 R 0T (0], AR
FH, 2011, 27(1): 50-55. DOI:10.3969/j.issn.1673-9078.2011.01.012.
g, BRPR. 0% B IAIE e b [M]. L5t A2z Toll i, 2007,
IR, W, BTACHE, A& AN R 3Ty AU A A PSR R A
SRS, € S AHE, 2016, 41(1): 96-99; 104.

KAKE, BHm, WO, 5. PSR R L PRN[I]. £
5L, 2012, 28(3): 36-39; 121.

SALWA B. Flavor and texture characteristics of low fat ground beef
patties for mulated with whey protein concentrate[J]. Meat Science,
1996, 42(2): 179-193. DOI:10.1016/0309-1740(95)00032-1.

VR, AR RS EOR L] £ A7, 2004, 25(10): 339-342.
HZ, MV, Bk EE. O HR KR SR A SR 5 AR A B
R R R AL AR R D], R 254, 2011(8): 101-106.
DOI:10.3969/j.issn.1009-7848.2011.08.016.

FoE, A, IR, 55 KR ARIEE R AT R R IR IUR A
LT3 M B S By AT [T]. B TR, 2013(6): 91-93; 117.
DOI:10.13386/.issn1002-0306.2013.06.008.

AT, R, FEAL, A REZ SRR IR R R R [I].
RERHL S 2T, 2016(2): 70-72.

INEE. ABRE RS FHE RS S0 HOR ] T E A AR, 2007,
7(5): 1-5.

VR, R AR SN B R AR AW T R[], A I,
2005(5): 65-73.

JATEAS, 150, FEHE T, TRARUSRSE 57 IR T R B B I e e ], v
[E Rk A, 2013(7): 9-13. DOI:10.3969/).issn.1000-9973.2013.07.003.





