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Abstract: In view of the lack of objective evaluation criteria for the quality of jujube paste fillings, the texture profile analysis (TPA)
method for jujube paste fillings was established by analyzing the influence of test conditions on TPA parameters of jujube paste fillings. The
results showed that the TPA parameters were the best when the probe speed was 5 mm/s, the compression degree of jujube mud surface was
50%, the test residence time was 5 s, and the trigger force of probe to jujube mud stuffing was 5 g. By using the multi-faceted texture analysis
method in sensory evaluation, the grading rules of jujube paste filling were formulated. The results of Pearson analysis showed that the
roughness of sensory evaluation indexes had different degrees of influence on fragility, hardness and compactness (Pearson coefficient r was
between 0.9~1, p<0.01); the correlation analysis of TPA parameters and sensory scores showed that the hardness, adhesion, cohesiveness and
chewiness of TPA parameters were significantly correlated with sensory score and resilience at the level of 0.01. Therefore, five TPA parameters
of hardness, adhesiveness, cohesiveness, chewiness and resilience were proposed as objective evaluation indexes of filling quality.
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1.3 L3707

13.1 RRAGFHG RIS %

PR EE IO HU B R IR, B AREvET
FFFREL 1000 g, 0B LEIT B 1T 2% 7 rb &1 3~5
min, BRI 2 R JE RS TE 0.05% AT IR
Wt L B BEZEN e,

IR BRI RO E, H - &), SR
KBS min oAy, SRIEH/NKERI 3 min 24, I
TR 22 FECERIN I, KidbaFEE
IS SRR A, (RS Ak
Bk PR E A ARTREIRAACE, X A2
ZUREAF R, P LUK 5 BN TRAL T G
TetRo FRHEEEA 1000 g; RN 6 g5 FTIFIR 1 g
TERY 100 g ACEL, ZedldSTHR RN RERTE
TR 5 AR, FEIINEEERRINIE S, SRS IMATER
VRIS, F2 IR AR HILE 100 °C, FKIMPRINE: 100
g, KPHIITTA] 30 min FEANKESS HIATIOHIHAR, T
PAF ALV E Wi

1.3.2 TPA MK 7 %

TPA (Texture Profile Analysis) A& X 2 i 1IH
WA ERAT Ui AT, BRI B A A FE R IR A
PRSI 7 FEANRELIE} P4 9% PR AN [R] IS RIS Ffr ™= AR A
b, A IS B e 2 30 D ER T B R A 1738
FAR 20, PRI R (6 2% 1% TPA Z50{E v
PERABOREE, By A48 B () 58 25 A A il 1)
MEIONEEE, 23 HAERE (Hardness) i
P ( Adhesiveness ) . 1% ( Springiness ) . #t %

( Cohesiveness ) « PH M8 4 ( Chewiness ) A [7] & 4

(Resilience) 6 Fft TPA ZH>" 22U Ny AR 2L 1
B i BT 58 B S 2801 AR R R R,
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W58 2 A
1.3.2.1 M EEEL TPA 015200

3 AiESE 1 mm/sy 3 mm/s. 5 mm/s. 7 mm/s 1 9
mmy/s TLZHANFMH L, HE 241 50% R 46 FE R,
5 s = EAITE], 5 g fil JTH SR A N TR XA
KL TPA ZHUPIFEMA o
1322 [R4aRE X ERE TPA SHUIRI
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Table 1 TPA parameters and their calculation methods
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Table 2 Sensory evaluation of date paste texture vocabulary, definition and reference

JRHARAT 3L S IBAE T R AL
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R HER AT LA WY =10, 2EHT=75 REAER=150
R T 55— R IR Su B P60 89 7 Vi InBE=1.0, k2 XAREM=10, FHE=15.0
Pl A 6 R EARE ARFHAE=1.0, F4HE=4.0, KRRA=15.0
Gy Ve MR R E 2EHT=1.0, #H8=7.0, EHHHBE=15.0
Vel 1A BT R E 209 ) EAMAE=10, BRAEFHF=100, 5HE=15.0
PR 1 BE S e —
e 0 PAAESOSSIRE KD im0, 2k bF-60, RIHIE-100

o Bt P 5 PG ok SR T
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= 3 MR XIER TPA SHHISNE
Table 3 Influence of test speed on TPA parameters of stuffing

MKk B/ (mm/s) FR)E /g FEHEPE/(gs) il B kR = A
1 291514339 -100.57£7.00° 0.29+0.02° 0.33£0.03" 36.43+2.02° 0.085+0.01°
3 339.54+16.8°  -85.80+4.91°  0.30£0.01*° 0.35£0.01° 37.91£1.50° 0.25+0.14®
5 4137949.95°  -68.98+7.73°  0.33£0.03* 0.47+0.06° 61.45+1.18° 0.19£0.01®
7 526.99+24.44%  -51.97x132%  031+0.02* 0.76£0.03% 71.19+2.00  0.28+0.04
9 637.55420.52°  -38.90+1.44°  0.32+0.02° 0.84+0.04° 82.99+2.93%  0.34:+0.04°

i RRFEEATBANEZAALEFRER (p<0.05), T

IRk f11g. 3. 5. 10g M 15g, H:
BN 5 mnys MIEIE, 5 SRR, 50% k4
TR N T A I kL TPA S50 o
133 4 BB 1S

7| Sving mE = RS AT B o N [ e S N V7 [H B A
[F]2F, AU TN, (RIS TR, X4
EPE N BRET R, A RE NSRS R GBY
13868-2009 (1 HARER AT . HMRHHEE VT H 1 b
JiiFs il YRR E VP AN o 50 S AR
B FRAES IR SO TR B VR R R
2 FvR,  BHIVELT R i L AR R L N
433, R FH P A SRV AR R B B 44T
Z2 BRI AR I S A R/ MEL, FE RSP E AR
P 22 T A B I S5 R TR
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HHEE 3 AT, BEE TSGR B3N, TPA 244
TRRE . SR LGN B S PR ERE K (R IA 3
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82.99 kg HAEZb B U it 5 56 3 P8 P 88 Kk
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S FEMPE SRR N, A AR N . IR
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VEVERIORERE . BhPHE BEERE. REPEMEAN R MR
TPA ZH A BRI, T ERIER E 5450
FABUE A RE L FIRE X ARG RIRME R TPA 452
ANEE X 5 SO AR T 2H DF R R 4R R A OF
TPA ZEHIF M SE R —F0 . DRSS A B e 45
DL N A RIS AR BT T B 1856904, 15
TEJRAAFERE S0% ] Birfs 2 F RS SE6L MR IR
NH M el

2.13 AFG R AHEH TPA 24069 %%

FHEE 5 ], [ 15 RE I TR) A n, - 45 B
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TEMARMEFIE J& T BN BRI S5, RS AN )5 B B[]
(R SRS B R, 3X 5 S AR A EAS [F] Bt
R I [ A S E I O AR A R . Rtk &
AR BTN 5 25 S UL S N D L Mgt A R B4 B (D )
SN, 5 s s FE A,
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Table 4 Influence of compression degree on TPA parameters of jujube paste

R 2 AR /%% FR)E /g FEME M /(gs) a3 B PR = A
10 318.82415.90°  -35.52+1.16°  0.33+0.03" 0.95+0.07° 81.73x10.14*  0.37+0.02°
30 362.35+38.87°  -36.21+5.75°  0.3110.01*  0.85£0.02° 75.16+4.87®  0.30+0.02°
50 480.89+13.46° -48.78+7.64° 0.34£0.02° 0.70+0.04° 66.92+2.97°  0.20£0.01°
70 512.7242047%  -5326+2.63°  0.33+0.03"  0.58+0.02¢ 59.25+3.58%  0.17+0.01¢
90 532.58+27.44%  -63.08+6.26° 0.35+0.02° 0.43+£0.03° 56.20+2.20°  0.16+0.01¢

< 5 SRR EEIER TPA SHRIR
Table S Influence of residence time on TPA parameters of jujube paste

429 B 18] /s B g FEMY I /(gs) e BRM P =4
1 415.73+11.81*  -44.67+246*  031£0.03*  0.44+0.04°  56.53£1.12°  0.20+0.01°
3 44560£6.43*  -46.89£397°  036+0.04°  0.50+0.15"  56.11+2.88"  0.20+0.02°
5 431.55+27.36"  -44.18+5.50"  0.36£0.03°  0.43+£0.04°  59.97+1.55"  0.22+0.01°
7 43241£525*  -5251£2.51°  0.30£0.02°  0.51+0.02°  56.06+£3.65"  0.21%0.02°
9 42724+22.61°  -4834£7.86"  032+£0.03°  0.48+0.03°  60.14£2.55"  0.20+0.03

< 6 fA IR RIERL TPA SIS
Table 6 Influence of trigger force on TPA parameters of date paste

k& A /g FR)E /g FEME M /(gs) 3 B PR = A
1 467391445  -7452+6.56°  0.33£0.03*  0.36£0.04*  61.96+3.92°  0.19+0.01*
3 458.68£237*  -7228+6.95"  0.32+0.02°  0.39+0.01* 55404639  0.20£0.03"
5 481.94£10.71°  -72.84+4.07°  0.34£0.04*  0.39+0.03*  61.73£3.37°  0.23£0.01*
10 475.78£21.85°  -68.97+1.46"  033£0.05*  037x0.01*  56.78+2.68°  0.20+£0.02"
15 473.69£13.02°  -72.00+2.41*  0.36+0.03*  0.37+0.04*  58.460+2.41*°  0.2120.02°
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HRRTIET 5 g N, SARTF AR ES A
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(r=1.00, p<0.01).
223 RBEIREL TPA 24019 6948 %
FH 9 AT, JBE PEANFE AR A B AN A T
TPA P IS AT B35 IEARSG (1=0.94, p<0.05),
B PPN TR AR T HRE SR PERT TPA S50 BB L A,
HREIEARE (=098, p<0.05), KEIEMHIEIRTH)
GRS Z T TPA S0P g R A B3 1
FHR (1=0.99, p<0.05), BE PRSI S EA
TPA S gEPE A B35 IEAEDE (=0.97, p<0.05).
R BREIFHS TPASKLER

‘& Table 7 Sensory score and TPA parameter results
22.1 BBEFH5 TPA A4k894E R 2 TS
W2 7 Fi7R. AL 5.50+0.50
222 BUBEIPIZIE 6948 KA Briik 1.83+0.76
HH# 8 WA, RIARHR Eebnh RS 5 R 9.67+0.76
ISR T A B B PEIER DS (=1.00, p<0.01), S5fif S rbk 1.50+0.50
FEIRF) TR E A (1=-1.00, p<0.01), 5EZMHE e 2.50+0.50
EE TR FEMEIEASE (=1.00, p<0.01) ,X5F % A 3.00+0.50
445 H A PR E TR 2 18 A AH SRR I 2 18— 2L TPA #Ei% 0.30+0.01
DRI T AT E B DY T s AR RELRS 5 2 et S B TPA #H5 1 71.62+1.37
KM A BAAFREER; REEEfais i TPA & 51 0.2120.02
il 5 s ) 7 iR O OG (1=-1.00, p<0.01) TPA A5HH 14 -71306.50
HEEEIRR| TR E AR (1=-1.00, p<0.01), & TPA Sttt 0.42+0.03
HIFESRP R SRS IR B TR TR TPA AL 404.65+5.17

* 8 RAETERIRZ IR /REMEX R

Table 8 Pearson correlation coefficient between sensory evaluation indexes

R B HAM ERE RFRL O BRE BmM RRM
B 1
Sy Bt 0.98 1
HLHE 0.98 1.00” 1
RIWERL 075 -0.86 -0.86 1
R -0.98 -1.00™ -1.00™ 0.86 1
@ 0.98 1.00" 1.00™ -0.86 -1.00™ 1
iy L3 -0.78 -0.65 -0.65 0.18 0.65 -0.65 1

E: AP RTHAREE (p<0.05), "EATHMEAKMEE (p<0.01), TH.
%9 BREITES TPA ¥ 2 BRI /REME X R

Table 9 Pearson correlation coefficient between sensory evaluation and texture analysis results

FaAx HE AR B e MRM O RTHESL HRM Bk

RE 0.94" -0.94 0.94" 0.87 0.63 -0.93 -0.93
FET -0.37 0.37 0.37 0.45 -0.78 0.37 0.19

b 0.33 -0.33 -0.34 0.32 -0.18 032 -0.50
BRI 029 0.61 0.61 0.98" -0.92 0.60 0.446
PR -0.99 -0.99 0.99" 0.61 -0.89 0.99" 0.97"
=b-0cd -0.51 0.51 0.51 -0.98 -0.01 0.51 0.66
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