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Effects of Different Types of Starch and Pretreatment Temperature
on the Gel Properties of Grounded Tibetan Mutton

XIE Qilan', ZHANG Yuxi', ZOU Zhiyun', MA Xue', WU Yaxuan', CUI Xinxin', WANG Yilang',
HE Honghong®*, WANG Linlin""

(1.College of Food Science and Technology, Southwest Minzu University, Chengdu 610041, China;
2.College of Animal and Veterinary Sciences, Southwest Minzu University, Chengdu 610041, China)

Abstract: To investigate the effects of different starch types and their pretreatment temperature on the quality
characteristics of Tibetan minced mutton gel. In this experiment, mung bean (LD), corn (YD) and potato pregelatinized
starch (MD) were added to Tibetan minced lamb to make starch Tibetan minced mutton gel, and starch type and
pretreatment temperature were used as variables to determine the yield, quality and organoleptic characteristics of Tibetan
minced mutton gel under different treatment conditions. Results showed that the yield of Tibetan minced mutton gel treated
with three kinds of starch was the lowest at 80 “C (P<0.05). The pH was the lowest at 70 “C (P<0.05), and the change of
chromaticity was also the most obvious, which indicated that 70 °C was the optimal pretreatment temperature condition for
influencing the flavor and quality of Tibetan minced mutton gel, and improving the color of minced meat gelatin.
Meanwhile, the YD group had the lowest transmittance and the greatest aging and cooking loss. The MD group had the best
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water retention and emulsification stability of the minced meat gel. The LD group had the best textural properties, with the

greatest values of hardness, viscosity, and chewiness (P<0.05), and the minced meat gel had the greatest storage modulus of

the product when treated at 60 °C, which was the best overall acceptability. Therefore, different types of starch and their

pretreatment temperatures have different aspects on the potential application value of improving the edible quality of

Tibetan minced mutton gel.

Key words: grounded Tibetan mutton; starch type; pretreatment temperature; quality characteristics
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Table 1 Formula of starch-meat sausages
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Fig.1 Optical morphology of different kinds of starch particles
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Fig.2 Transparency and rheological properties of different
types of starch pastes
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Fig.3 Effects of different kinds of starch and pre-gelatinization
temperature on the yield of Tibetan minced mutton gel
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Fig.4 Effects of different types and pregelatinization tempera-
tures of starch on pH and moisture content of Tibetan
minced mutton gel
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Fig.5 Effects of different kinds of starch and pre-gelatinization
temperature on coloration of Tibetan minced mutton gel
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EIRAA 2.8%, UEH] MD 52 P BEBE AR T 7K 43
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Fig.6 Effects of different kinds of starch and pre-gelatinization

SRR

temperature on gel cooking loss and freeze-thawing loss
of Tibetan minced mutton gel

R LH (P<0.05) o

IRAG I, PR R 1 R T iR )i TR BE 17
BB B2 IR 6(b) AT UL, 3 ey 4 e
[F) P Ak BRI B ST, LR Rl AR LT AT
224 (P>0.05); HLESAR R FALC YR EE4H, 78 90 °C Tl
LR EEZH P, YD BYERRIE R 3R MD 4H(P<
0.05), H R EAIRR Al 2k 3 4.4%; JIrf Zd 1, LD60
FIZRBI P BRI, M 19.5%, 5 55 I [R] Tl BRE
FE R PHTERY A B35 22 57 (P<0.05), iX & T LD A
BEEEREAEVR VRIS L NI SR EETE oK i, S DERY AT
EAHEMBIEE S VEH A A2, fids s vk, &7
T, 15 PR R AR T SRR
2.2.5 AS[FIVE R PSS K FLFRAL BRI X PR PR R 1k
JEE BTAA AR ARE ) R B S 7 i A BT AR PT LA g B
HBERHE 77, Fr i B A5 PR A 5 Y
BEEL I AR B B ZE S0, 3R 3 U, WER
B R AR AR BN, YD HAEAS[R] 4 TiA B 3 254 A
JEASEAN .35 (P>0.05) ; LD 20 ARE BF 4= 3B i 35 s T
A TR] T Ak B 7 BT 18 JH At 3 B 20 (P<0.05) , o
LD50 il E ik, Al eSS T LD B2 5 B is5)
B BS54, BEA ) T4 RS SR O .
FPEREAR P, MD 2H 75 A TR R B PR I s AR AR
i35 (P>0.05); 5% 60 °C THALERIR LR A, Hoe fiikb
YR L A0 B AR W 2= 55 (P>0.05), HAATER:
HABSEAE 70 °C T A B R B 2 BsF PR 0N, HorR
YD70 $PE(E /R 0.82 mm.

X TR PEFS PRI &, LD 7645 T Ak 3R i B2 2H v
Zh M S 25 R (P<0.05), H LD60 M &k, N
1100.291 N; YD ZH 2H PN B PEAS 1 76 b 25 25 = (P>
0.05) . MIAMBIEFEPRACTE, —Fh GE My ZH 2H P I nH g
PEAS AL FEASHAS 1. 35 (P>0.05) 5 75 A [7] 7l Ab B i )28
T, LD 4 RE N SEARHER 25 T HA P Fh 3 A3 (P<
0.05), LD60 FARH MM 3k | e fAE 1041.581 mJ, YD

F 3 ANIAIFIE K P BRI E T T 9T P BE B R R A 5 )

Table 3 Effects of different kinds of starch and pre-gelatinized temperature on texture characteristics of Tibetan minced mutton gel

IR TRALFRIRBE (°C) Tz (g) FPE(mm) FhtE(N) NELVERP: (mj)
50 1523.815+85.923" 0.910£0.010% 978.610+102.554"% 890.346£92.5134%
60 1469.409:+289.987 0.946+0.008"%° 1100.291+224.043 1041.581+217.383%
LD 70 1249.000:£67.34448 0.858+0.035 810.632+98.038™ 697.214+105.250%
80 1024.667+113.299% 0.959+0.0474% 778.129+115.460% 743.179+80.567>
90 1129.467+148.054 0.983+0.030% 872.369+97.4108 855.438+73.3598
50 655.156+179.778%° 0.913:£0.02145 455.463+128.088"° 417.451+124.347%
60 558.802:+268.294° 0.982:+0.023% 419.8084+214.7024° 409.102+199.3134°
YD 70 605.000£76.419%° 0.820+0.095" 370.274+28.300%° 305.170+55.1777°
80 613.533+87.640%° 0.891:£0.098"5 421.519486.392"° 380.208+118.070*°
90 779.033+£143.802° 0.925+0.030"% 563.763£167.669"° 524.185+167.664"°
50 802.374+167.361*° 1.066+0.410% 532.855+106.455%° 567.238+220.3614®
60 371.573+86.806°° 0.924+0.009"° 283.690+64.761°° 261.979+59.629%°
MD#H 70 396.233+55.7795¢¢ 0.907+0.025% 283.642+34.3135 257.434+34.286"°
80 492.733+36.249%° 0.920:£0.009 371.413+52.750% 341.727+50.465"°
90 203.033+89.404 0.977+0.052% 169.913+74.004< 166.642+76.857%

s ANA/INE TR R 6] — TR 3R B AR SR RN TERD 22 57 .3 (P<0.05) s AR KRS FRER IR R — RN SEMD AN 7] Bl b 3 B b 38 25 5 8.3 (P<0.05) 5
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Fig.7 Effects of different kinds of starch and pre-gelatinization
temperature on rheological properties of Tibetan
minced mutton gel
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Fig.8 Effects of different kinds of starch and pre-gelatinization
temperature on emulsification stability of Tibetan
minced mutton gel
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Table 4 Effects of different kinds of starch and pre-gelatinization temperature on sensory quality of Tibetan minced mutton gel

; . pStr NG
oo HiAL L (C) % SR o Ak I
)z
50 14.60+2.08*¢ 16.00+2.65% 16.00+0.50" 14.00+2.65% 15.30+2.894¢
60 15.30+2.524¢ 17.30+3.06™ 15.60+2.214¢ 14.30+3.514¢ 16.30+2.314¢
LD 70 15.30+1.534¢ 17.30+2.524¢ 16.60+1.194¢ 14.60+2.894¢ 15.60+1.534¢
80 15.00+1.73% 17.60+2.08*¢ 15.00+3.05" 15.00+3.46" 14.50+3.78A¢
90 15.00+2.65" 17.00+3.614¢ 16.30+2.84" 14.00+4.36" 15.30+3.224¢
50 15.10£0.76"5 15.0042.124% 15.80+1.214¢ 14.00+3.614¢ 15.60+1.16™
60 16.60+0.58" 15.30+1.534 14.60+2.084 13.60+3.06" 15.30+1.534¢
YD 70 14.30+0.58"5 16.80+1.26™ 14.60+1.534 16.00+1.00% 12.60+2.084¢
80 13.60+1.16% 16.30+3.06*® 14.80+2.75% 14.00£3.46** 15.00£2.65%
90 15.30+£1.16"5 15.3002.524¢ 15.10+£1.26" 14.50+2.78* 15.60£1.16**
50 12.60+2.084* 11.30+1.534° 11.60+1.534° 15.00+1.73% 14.80+2.024%
60 13.60+2.084 13.00+3.114¢ 11.30+1.534A80 13.60+£1.534% 13.00£1.00%
MD#H 70 15.00+1.734 13.60+3.06" 8.30+1.53% 15.60+£2.894% 16.30+1.534¢
80 14.60+1.16" 11.30+2.314° 9.10+1.6148° 15.0042.134 14.30+2.314
90 15.80+1.044 12.80+3.624 10.00+1.32480 14.60+2.08 14.00+2.654

P, 13X AT BE S AL BRYE B Y R S AR BN R S8
2.2.8  AS[AIER P S K FLFTAL B R o PR TR R vk
IR E P R BB PPN RO XU 5
FRAEBARYG . N 4 ATLIE I, B OPEE T,
[FFRAL B B 2H (W], = Fh e IR BEEERE i (R 25 50
AN 2 (P<0.05), iX A AER T T IER IS A8 0 T 1%
A B 2075 B R AR, 375 IH B8 A, o TR BE R s (IR TR AT

SEm; [ AR IERT LY R YD A BEBE AT A i 3
2557, LHLUIRISTE v, A UM 4HLH NANAAAE i 5 25
5F(P>0.05); {HIFZAE 50 °C F1 80 °C THAbFHRIR & 2H b+
LD A ZHZUIRAS 258 T MD £H(P<0.05) . fEH
JEPESR, LD 40N YD 2R A 1R Bl T Ak B 308 B8 ek
AR P i 2 AR (P>0.05) , {H & MD70 THiAh B s &
ZH 5 I T A FAL BRYE 41 (P<0.05) .

FH A EZ5nT a0, —RhpEkrdlndiiE] . 20 AL
WRIESy . BVARAT R252 FE D AR AR AS i 35 (P>0.05),
AT AR DA SRy =R A A TR BEE RS 1SR FH [R]—A>
BTN, BORHAHE], B =FyEk 3 S H3ca ik
I8, MITRR S FE G R T T3 5 S — 380G AR mT 2257
BEARAVAS 35 AT Re = R o W DT 53 X T TR BRI
7R B E PR MR AT BEAN ], s A R H RS
Ja%, s AE A, T LAZE SRS A5 A ) s
AT $EAZ BEAR T .

3 g

E=FTER Y, MD JBUkif K, YD i B e/,
LD ZESN#HGE P Gmax B ks = FhiE M i BESE IR
LA 70 °C g REtlt, 70 °C 1R 3EB i) TAL BEEA )
PR T PR TR R IS 0 1PF, L S5 AT T R TR B
BEE Y pH M 52 m ELJRUBR A2 8145 (P<0.05) s MD
TR R B RS i 78 B 0 e e/ N, AR K Mg, 7K
Sy R, TRIBEAY HE Tl HE 7K B AR, Hor MID9O
ZH PR Pl LD 2HAORE S | 6 . AR5k
{EHI KR (P<0.05), PIBEAIBEIZHEREIG TR, IR BE M EEIRE

B TGS Ho LD60 8 PR BEBE RS it BEAS &
R, BRPERIEI SR, [RIE) LD 8 IR BEBE RS ™ i
FZH S UIRZS AN UL B, E =P e A BE AT
LV 2E AR £ LTIk, =ik e [ 1
Ak PG A BT R SRR PR BE B IS 36 AN IR R BE 1Y
DA, —Fhietss PR BEBEIRS ™ S B EAT Wi A2 3 SR
—ERTT AT S . ASIREGEEE R AT Ry IT A A BE B E
JES = b PR s S =
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