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ABSTRACT: Objective To explore the effect of konjac glucomannan (KGM) on the storage quality of purple
sweet potato pork meatballs. Methods Purple potato meatballs were prepared by adding 10% whole purple sweet
potato powder and using KGM gel as fat substitute. The sensory evaluation and physical-chemical indexes of the
pork meatballs were analyzed during storage, and the effects of KGM on the storage characteristics of pork meatballs
were explored. Results Through weight method formula optimization, it was determined that the comprehensive

score of purple sweet potato pork meatballs (KGM6-50) with 6% KGM gel instead of 50% fat was the highest.
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Compared with the meatballs without purple potatoes, the freezeing-thawing water separation rate of sample

KGM6-50 significantly decreased, the texture quality of KGM6-50 slowed down, and pH and cooking loss of

KGM6-50 did not change significantly during storage. Compared with full fat meatballs, the freezeing-thawing water

separation rate of KGM6-50 slightly increased while the cooking loss of KGM6-50 decreased. The best eating period

of meatballs was within 30 days of storage time, during which the peroxide value of meatballs was lower and the

quality changes were relatively smaller. Conclusion KGM gel can effectively improve the quality of purple sweet

potato pork meatballs and inhibit the quality deterioration of meatballs during storage. The results can provide a

reference for quality improvement and storage quality control of meat products.
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REWG & & . B& 0 PR URR E 1 L Bl PRI TR RSk
RSB A R I o SEAESR, S 1R RENT & L Y
Ji B 78 % RN AR e PRI O 0 i R R e, — SRR
B L R A AR Wi AR R B A e EhT AL N LA T
7 B R

J5 2E 4 H 2B (konjac  glucomannan, KGM)J&f77E T
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FIER S SRR KR P R 268 S B e G 1R F, AL i
FE L RRIRME . THIEE . S EEYA FrREAR, SRz R
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R R Pk o

AR 5 0L A B ALV Sl B SRR TR 10% 1Y
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WEIREN . FEBEMREN . /S IMBEIREN . BRI A . BEIR — 4.
FEREIR A AN (ERR, MM TEEMEER);, HER
B REAEEAE MY, AT LR T 5 A BRA FD;
JEFEAH BBEGEE 96.5%, A FhiE 1.72x10°, H1dL1-1E4E
FAHBRA ).
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HX-J681 < FH ML B 28 AL (77 i B8 o 347 B 5 v 28
BN HD); ZB-5 RUBEPEALL AR 7 3 T AR W LA A B2 W) );
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KGM B A4 2 3EC 2, 4. 6 g KGM F 34~
250 mL BEARH, ZIR T i PkdoinoK 100 mL 2 23R,
BF 60°CAKIFH AV, 2 h FIHEETERT#EE, o
WA

X HRA S LR T SRR 1, S SRl
MARR RO EE, ARSI T, Vs, B, EA
RATLRRAPHEAT 30 s, SRIFEBRORHEZ ELEIE M, RE
it 3 min, FFHRGE TALFRRALPHIER AL, AL
FEhF—18°CIHIE A o
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Table 1 Meatball formula of control group and experimental group

B I /% HE /% ARIETEN 1% HE % KGM ¥ /% HoAth et
RO 47.6 20.4 10 10 -
2-25 47.6 7.65 10 10 12.75
2-50 47.6 10.2 10 10 10.20
2-75 47.6 2.55 10 10 17.85 B 0.5% . futh
4-25 47.6 7.65 10 10 12.75 12%. AT 2
4-50 47.6 10.2 10 10 10.20 5 0.3% . KEITE
4-75 47.6 2.55 10 10 17.85 1%, B 2%, %
& 2%, KK 5%
6-25 47.6 7.65 10 10 12.75
6-50 47.6 10.2 10 10 10.20
6-75 47.6 2.55 10 10 17.85
JeEEA 47.6 20.4 20 -

W -FRUNER 0; F£h 2-25. 2-50, 2-75 MBI ELL 2% KGM BEEE4r SIBUR A ILH 25% . 50%. 75%H96 5, 4-25. 4-50. 4-75
3R DL 4% KGM B BIBACIA AL 25%. 50%. 75%MI08T; 6-25. 6-50. 6-75 43 ALK LL 6%H) KGM BEKE 4 BB A AL H

25%. 50%. 75%WNENI, A,

132 R EHBLF AR B3 BB RN

P8 B A ALBUH AR 2 h, ARG K = 6 min,
R TR K& 2% &SSO ik, A
FARCE S BT H B2 B 10 o 20 B 45 408 PR AL i ik
TTRCE VM . BRI | 28 BRI . VRAlbT
KR E AR R E, XS WIS AR A E BN
20%. HRHE GB/T 22210—2008 ( (A5 A il 5t B E BF M
W), IESEHITEEI gk, R R AN
P LA E R B AT R PR, S LI R B
PRUEILER 2. SRAH PR LI WIE . #r . ROR
AL EmEMOER S TSR ALE 4 K=(0.30, 0.17, 0.16,
0.14, 0.23) JBE 143 1A AL 4 55PE e BRSO Hhy K 310 /0N
SEAAR 10~1 43, ZEEIE . URAIAT KR ALE R T
B BB /N B K4 345 1~10, £3H 10 4058 R L8
184y, BELRA 18 B i — A A L iE AT —18°Chif e, I
50 B R0 4 i X RE AL X EE, 43 B i e AR R A
wh AR K
133 pHMZE

% GB 5009.237—2016 (& TEEFRE £

pH {EAIE ) , #F-18°Chififik 1. 7. 15. 30, 60 d fF:
A TEE TR N RRR, L2 g FRURJE MORESL T 50 mL 2048,
JinA 20 mL 0.1 mol/L /Y KCl &7, i)k 30 s, FRIE
JE I pH HHINE, FouE /gL, FRAAE R 3 OFAT .
1.3.4 A BRATARKER

A T (R PR AL 501 B B JS IR - 18°C it i, B
fEMEER 1. 7. 15, 30, 60 d M%E A JURE L 2 = IR F Ff 5 o
B AILI AR AT KR S E RV Oy s, SRR

RRIT K /0= "1""2 100 (1)
m
A my, WALTRESHTR TR, g5 my, WALH AR RS 19

Hi, g
1.3.5 EEdA R

B TF-18°CHERE 1. 7. 15, 30, 60 d EEMTERIRT
fid, S RS R, TR LR Q2):

m3—m4

B TR/ %=

x 100 2)
ms

Q) ms, FR T RIS, g ma, ER T RALEL
Ja AR BT R R, .

®2 BRAANMBREITNIRER

Table 2 Sensory evaluation standards for pork meatballs

filiik PEF (v1) —JBe(v2) B (vs)
TRIE (1) JERAH, AR RRRRE S TR, A RAK LRFR, AARIK
B (u2) PALHAME I, 5% R Jm R S 5Tk R — R, £ 5 2218 PIALHAMEAE, % 5 A AL R
TR () RALR DN, 485 /NIAL RALR RIS, A8 Z AT LR IR, A RS
ZRES(N) IR SN, AR K HHL, K BRI, T

1 (us) ZiH N, EhdiE s, RN

HHAEE, N

D, WG RE, A TR
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13.6 #HEEEETME

T RO B0 E S 2% W 5 S kR VR B ek,
T —18°CHERE 1. 7. 15, 30, 60 d AURESRES IR T R, b
KA 6 min J557HIHREN, BRI 2.0 g HEF TR, R
PR L 1:35 (@mL), e/ iFHE IR (80% £ Iyl Bk,
T IR Z R ol R S R R 0, T 58°C,
240 W A BRI 30 min, ¥HIZE RS 4000 r/min B0
Smin, BCEVEWR, I HSRIBOR E 25 T AHRE S T 4 S K
5 mL AR T SGRE D, A3 pH=1 1 0.025 mol/L KCl
2% AR pH=4.5 114 0.4 mol/L CH;COONa Z& i i 5 mL,
ARSI BT 530 nm F 700 nm AR SGAY, Lk
73 WATIHIR . H RS R UMM PR/ E-3-HE
W E R, RS EXE):

O=(A x My x DF x V)/(e x L x m) 3)

KEB)H: 0 HAETE R G, mg/g; A=(As30 nrA700 nm)pH 1.0~
(As30 nm—A700 nm)pt 4.55 My N RIS 2340 AW (19 73 F 1,
I 449.2 g/mol; DF W REAEEL V AR SBLEAT, mL; ¢
R R R -3 1 FIOEAE, B 26900; L 2K L
MEFE, B 1 em; m RS TR, g0
137 AAMEAERNZ

BTF-18°Chif#E 1. 7. 15, 30, 60 d BIREATE SR T
W, ST, W RAILRZE BRI W @)

AR F/ %= "0 % 100 )
s

K@) ms, ERALTTHE, g me, WILERGEHH, Hi7
R BT B EEM R, g.
1.3.8 i RA{E R E

7% GB 5009. 227—2016 ( &% EZFE &5
Fg E AR I E ), B T—18°CREME 1. 7. 15. 30, 60d
FIRE AR I N AR, SR R R
1.3.9  Fiyds iz

BF-18°CHERE 1. 7. 15, 30, 60 d WIFEMTES IR
TR, 2% TEsE L, BERA Y B KA
2 cm MR, FIF BRI TPA #EaI 5 A FUAY R AG 4
o PSS P/36 R 463k, WATHE 1.0 mm/s, Wik,
JEHEE 0.5 mm/s, TBASHE 50%, T RIKEL 2.
1.3.10 & £2nE

B F—18°CHEHE 1. 7. 15, 30, 60 d HI¥E N ALEE S 7E

il MR, 2% NIU SO0, ook 408 TR R
THFRK, SR)F GO A TIE, RRREM—X 3 .

1.4 EEALE

K1 SPSS 21 #AF#- AT 85 4347, Origin 2017 #{i
T2, eSS R DI EhR R 22 R o

2 HER5HH

21 WEZREHHK

10 4 PALIRRES AT KR | BRI Rz E Rk F
W 3 Fin . ARPETRALT KSR /B AR K 6-25. 6-50.
4-75, 4-25. 2-50, 6-75. 2-25. XfHRZH . 4-50, 2-75; AR
Pl R R H N B ARG 4-75. 6-50. 6-75. 2-75.
4-50, 2-25, 6-25. 4-25. 2-50. XNJHRZH; ZEAEAIR AN
FRARY SR 2-50, 4-75. 2-75. 6-50, 6-75. 6-25. 4-50.
4-25, 2-25, XtHE4H,

WIEXT 10 4RI TERO R E TR, 15 S
FE R ITAS AN SR 4 s .

A, LIS —dRE SR

R=Kx4,=(0.30, 0.17, 0.16, 0.14, 0.23) x
0.6 04 0
02 04 04
0.5 05 0
0.4 05 0.1
0.1 0.6 03

LRI, XFF 1 SFEALE 37.3%MEE PFE 5
T, 47.6%INH—IE, 15.1% N, [FIEAT15:
R,=(0.403, 0.52, 0.077); R;=(0.482, 0.495, 0.023); R,=(0.37,
0.326, 0.304); Rs=(0.431, 0.5, 0.069); Rs=(0.455, 0.545, 0);
R7=(0.387, 0.387, 0.226); Rg (0.513, 0.387, 0.1); Ry=(0.493,
0.454, 0.053); R,¢=(0.432, 0.466, 0.102).,

H LA _ES5E T 8 SR gL, BTSN 6% KGM B 25%
i s B4 PR UG 75 e B b R Ak, Ml e KSR B TR I, 24l
FESh ISR A R E T it

H— R B H = Zf;:l jbi, AR
SHEZES TR LFE 5. BIFE 5 WA, FrEREES A T
B 75 Fl— gt 22 18], 2% KGM BUL 50%)18 7 20 A ALIE 5
WG

= (0.373,0.476,0.151)

F3 ARRERIKE, BEHTERMBEZRALE

Table 3 Freezeing-thawing water release rates, total juice yield rates and cooking loss rates of meatballs

i ot 1 2-25 2-50 2-75

4-50 4-75 6-25 6-50 6-75

FRRAAT K # 0.5240.14% 0.43+0.09° 0.34+0.10" 0.72+0.08" 0.23+0.07* 0.57+0.16° 0.22+0.05" 0.11£0.01° 0.17+0.04* 0.38:0.06>

BHEHTTE 3.15+0.19% 0.5340.06° 2.46+0.07° 0.2240.07¢ 1.87+0.18° 0.24+0.08Y 0.11£0.01¢ 1.38+0.227 0.16£0.01¢ 0.20+0.02¢

FEEMIRK 5.054£0.18" 2.95+0.51° 2.04+0.22¢ 2.17+0.15¢ 2.69+0.15° 2.43+0.23¢ 2.15+0.14¢ 2.21+0.24% 2.18+0.12¢ 2.18+0.09¢

T [l —A 78 _EhR B R 2R B 22 57 .3 (P<0.05)
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Table 4 Vote distributions of sensory evaluation of meatballs
VS Pk FAIRZS JERES &
Fes FEf
Vi V2 V3 Vi V2 V3 Vi V2 V3 Vi Vs V3 Vi V2 V3
1 Xf B 6 4 0 2 4 4 5 5 0 4 5 1 1 6 3
2 2-25 6 4 0 2 7 1 6 4 0 5 4 1 1 7 2
3 2-50 5 5 0 3 7 0 8 2 0 6 4 0 3 6 1
4 2-75 6 3 1 4 3 3 3 2 5 2 6 2 2 3 5
5 4-25 6 4 0 2 8 0 4 6 0 6 4 0 3 4 3
6 4-50 5 5 0 4 6 0 9 1 0 5 5 0 1 9 0
7 4-75 4 4 2 5 2 3 3 3 4 3 5 2 4 5 1
8 6-25 6 4 0 4 5 1 7 3 0 6 3 1 3 4 3
9 6-50 5 4 1 5 5 0 6 4 0 5 5 0 4 5 1
10 6-75 6 3 1 4 5 1 6 2 2 3 7 0 2 7 1
x5 AAMBRELZATS
Table 5 Sensory score of meatballs
i (AR
1 2 3 4 5 6 7 8 9 10
AR 1.778 1.674 1.541 1.934 1.638 1.545 1.839 1.587 1.560 1.670
HE4 8 7 1 10 5 2 9 4 3 6
MAEXT 10 4L AURERT B RPN E, 25 98 AR WL ZERME T,
6. GXATHRAIAALL, KGM Al DL I 25 o2 1A LAY JoT 4 Ry HIFE 7 AL YA SRIE S 28R R R T3

P, BAELE KGM BN P ILA B | st R
PEAIE PR K, ARV R KGM X A AU A S A ek
ML —, P DA E FL 0 o 3 — 15 b ok S e Y AL
1 ALY by 5, O ALY A R L R TR L 2R A
A R T AR BT K AT ARG L BT, A5

SRR SE, RIPYALR SRR, 2R RLE R
THESBUIN, BT RLAT LA A AUR S R A A A AL I 23 4 A5,
A 10 HAALA B LHEZ (R 8). £ik, Bl 6%
KGM BEREFAC S0% AR Wi R 5 A ALLR S e, JT
VA S LUHCRE ity o LA T4 A AU JRURF I A 002

F 6 PIREIBIERE

Table 6 Texture characteristics of meatballs

FE i {1053 b R WL P 4

X 1323.725+41.868% 0.748+0.021° 0.488+0.022° 483.032+11.497°
2-25 1246.007+10.880° 0.788+0.022° 0.494+0.013° 484.919+22.442°
2-50 1635.815+31.969° 0.812+0.029¢ 0.518+0.023° 687.865+54.188°
2-75 1795.549+51.076° 0.836=0.028° 0.561+0.018° 843.454+66.570"
4-25 1414.173£10.339° 0.799+0.002° 0.496+0.010° 560.286+9.002°
4-50 2171.532+87.853" 0.840+0.015% 0.619+0.013¢ 1129.680+73.494
4-75 1928.201+34.306° 0.849+0.018° 0.571£0.027% 934.482+31.340%
6-25 1731.088+178.695% 0.808+0.003" 0.57120.015™ 796.916+66.868°
6-50 1965.005+84.724° 0.833+0.008°% 0.586+0.025"¢ 970.746+94.012°
6-75 1789.833+71.679¢ 0.843+0.014% 0.605+0.030°%¢ 915.502+91.128%

R85 EAR RN R 3R i 22 5 .35 (P<0.05).
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Table 7 Correlation analysis of meatballs
Hhn o MEEE WM BEIRME O THMEE B ‘E%Hg o @E BH REMIRE MR UREoKE
USE] b wE AR Ak
i 1 0844  0.925" 0.990" -0.609  0.688" -0.029 -0.130 0.526 —0.601 —0.622 -0.016
L 1 0.8307  0.869" -0.676" 0.681° -0.291 -0.260 0.526 -0.853" -0.812" -0.062
R 1 0.964" -0.461  0.689"  0.000 -0.164 0.427 ~0.585 -0.717" -0.020
MEL g1 1 -0.586  0.696" -0.033 -0.153 0.509 -0.612 —0.697" -0.002
TE: THIRTE 0.01 AKTCRUI) - 2RO TRARTE 0.05 ZK T CRUI) -t A G
*8 BMAMRESD
Table 8 Total scores of meatballs
Ef=0 i
Xif Be 2-25 2-50 2-75 425 4-50 4-75 6-25 6-50 6-75
EEWH 3 4 10 1 6 9 2 7 8 5
J R R 1 2 5 6 3 10 8 4 7 9
FRAEPRE 3 4 6 1 7 2 8 10 9 5
AT K R 1 2 10 8 3 4 9 5 7 7
SR 1 5 2 7 3 6 10 4 9 8
B85 9 17 33 23 22 31 37 30 40 32
Hi# 10 9 3 7 8 5 2 6 1 4
22 pH #47 N2 M S50 A TR M A ) 1 i 7y AR 1 o e A A

P ALFERERTIIRN A pH ZS(L NI 1 fioR . Bl A st
A SE, o224 AL pH S35 A%, HAE 30d
160 d i pH i REAK(P<0.05), 5K AT g 2 A HLTE i ok
PR LB R /Ny I SRR RN SERK, e i Ak 0 i
FRARR TR, X PRN RN PR 2 A LAY pH FERN; 5
TCEE ML, ABEXT AL ALAY pH 7E GR35 G 2
EMAE(P>0.05), REMfEEEELMPEANEETR
% 3 -

B A Ngxt g
7r I K GM6-50

Aab‘%aéa AaBaBb AbAaAab

AcAaAa AdBaAa

R
2]

6 7 7
jas)
[=N
5 -
4 o 3
1 15 30 60

f#EE AT IR /d

T NIRRT S BE R ) — fif A B AN TR i ) 50 25 5 4
(P<0.05), AN[l/INE FBEZRR A [FIRE S LEAS R 0T R 500 2 57
L2 (P<0.05), KA,

1 AU a] A ALY pH (n=3)

Fig.l The pH of meatballs during storage (n=3)

AT P ALY pH JE B2 78 4k; 11 KGM6-50 26 A FLAY pH 7E
1~7 A2 B F TR EH(P<0.05), 7E7~60 dIN B T, B
SRR pH JG i 25 5(P>0.05) . FRE B PIBETE T iR
LTI RALERERCIIN pH A28 L, 45 5B 7E iy a) e
FFESLT pH S B AW T RS, SABIZE R A,
2.3 RBUATKERS R

PR ALFE N [R) g s 18 P9 P R s T 7K R ] 2 B, B
il I ) A K, G 28 A 2 14 i X BRI LR VR B A
KR L IR TR, TR S 5 0 i i
Vi) ) S A TR AT R AT o D R0 T -5 PR AL i ol A g 7K
SRR G, AL 7K A A Al 4 s ] A ) AT S =
RI&: d5GK . ARG R KR A KR, FiRE AR
fitg s st 1) ) PR AL EA T T K0 T st E st T oA, 45 SR e WA AE
fitg 3k A2 v AL R B T sh Kk 2B Ay e Ak F K, (8
TGS, TSSO AL TR A
24 RESHTERSH

SR T R AR S B A ALAR B TR BE T, ALTEAR
() it S 1) P ) R 2R AN ] 3 7R s KGM6-50 41 1A AL
P14 5 BT 7K 23R it 25 I i) ) i 7 32 4 T o, TR R
TR R BSETH RS RIS T T R SAGE T AL
) KGM . UK FILER 11T T B 100 056 1 45 ) Bk A R A 6
SRICHUWONG Z:PAEfff g vh R B0, /K Wi 4 S Bt Jie 1 4
RS I — R WG, R B TR VR 2 (8 e
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SEMBORTRE, RERE B R ILH B RER Ak 43, TR i 0.14F . 2 a aa %()ii}gﬂsgo
FECINT (] A A4, X FP 540 B W IR, RBO /37K 43I 0.12 N N N aa aa
WENEL Y, DT i A SO 5 T g10] § § § § .
¢  EEKGM650 %; =[N § \ \ \
A 3 8 # \
< o e B BB B
b - 1 7 15 30 60
£ s
5L Bl 4 SEEHE R LR IET R & it (n=3)
Fig.4 Anthocyanin content of meatballs during storage (n=3)
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Table 9 Texture of meatballs during storage
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Table 10 Color difference of meatballs during storage
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