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Abstract: In order to optimize the color protection technology of ‘Yali’ pear paste, a Z-score (Z value) comprehensive
evaluation model was established based on browning degree, total phenolics, total flavonoids content, and sensory score
analysis and then the Z value was employed to optimize the color protection parameters for “ Yali” pear paste through
single factor tests and response surface methodolog (RSM). The flavour and taste of “ Yali” pear paste prepared under
optimized conditions and without color protection were tested with electronic nose and electronic tongue technology,
respectively. Results showed that the optimum process conditions for “Yali” pear paste color protection were added amount
of sodium ascorbate 0.02% (m/v), citric acid 0.05% (m/v) and potassium metabisulfite 0.02% (m/v). “ Yali” pear paste
prepared under the optimized conditions showed a semitransparent state with bright yellow color, special pear flavour,
moderate sour and sweet feeling, its browning degree, total phenolics, total flavonoids content and the sensory score were
0.201, 59.80, 80.10 pg/mL and 9.38 respectively. Moreover, its Z-value for comprehensive evaluation method was 5.14,
closing to the theoretical value of 5.03. The electronic nose technology made a perfect distinction on flavour between the
optimized condition and without color protection of “Yali” pear paste. The electronic tongue analysis showed that “Yali”
pear paste prepared under optimized conditions aroused stronger signals than paste without color protection in taste richness
and sour sensors.
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Table 1 Response surface test factors and levels
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Table 2 Sensory evaluation standards of “Yali” pear paste
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Table 3 Response characteristics of PEN3 electronic nose sensor
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9 W2W Sulph-chlor XA PR AL RS B it & Wy iUk
10 W3S Methane-aliph X U
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Table 4 Electronic tongue taste determination conditions
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TR I RT B 8 BRI B AR AR 2, FrBs iR s i e
N 0.05% IHEAS FE AR N 0.23, FHE 4RSI N, ZLE
A A8 B 25 T (P<0.05) o By . REHR SR
JEEY PS5 T0) B 8 I A I AR S S TS [
B, HATBERR IS INEN 0.05% I}, ZUE R E 555 . B
Py . R SR I R, BERT Z (EGRBIE(E SN 1.84,
LB TR EHEGE B, RS, 2EHER LB IEIR,
PRI — P A LIS IR, REEIEINA R 1Y pH, L%
PR N 1 S 3, L ) B R IR W] 5 2 W4 A
Jitg G R 0 1 Cu® S A DT 0 1 22 B S A T 1) 4
PER, 7 1A . SKREILBEAERY W5 R I 0.2% 1Y
Ty AGE T Xok 8 el B by 228 U0 o) S50 SR fe B -5 ] g B A5 5)
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Table 5 Comprehensive evaluation results of Z-score method with different sodium ascorbate addition

FORMBRARINR (%)  WEEX, REMSSX, SB&h (pgmb)X,  SEEEE(gml)X,  Z,, Zy, Zys Zya I
0.01 0.33 7.03¢ 31.34° 52.54¢ 1.64° —-1.066 -130° —0.54° —454°
0.02 0.23 747 35.76° 56.88° -036°  0.04® —041° -0.12° —0.13°
0.03 0.22° 8.11° 44.64° 73.86° -0.54° 165  137° 154  5.10°
0.04 0.22° 7.36° 37.13¢ 46.62° -0.51°  —023° -0.14° -1.12° —0.98°
0.05 0.23 7.30° 4027 60.44° -037°  —038 049  023°  0.71°
: Zy TR B N ZIME, Zy, TR B ZOME, Zy, T MBS B ZME, Zy, TR MR & B Z0MH, =, 3B R T 2200 H2Z A [H)51

INEFREARRIFRR 225 3 (P<0.05) 36, RTIH.
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Table 6 Comprehensive evaluation results of Z-score method with different citric acid addition

PRI (%)  WAEEX, EEHX, SBHEE (nDX, SEWETE@emLX,  Z,, Zy, Zys Zy, s
0.02 0.27° 6.87¢ 28.87° 37.94¢ 0.00°  —0.98  0.50° —0.90° —0.40°
0.05 0.23° 8.71° 29.67° 109.78° -1.77¢  400° 090" 094" 184
0.10 0.27° 7.54° 26.34¢ 120.83° 0.10°  0.84° —0.79°  122° 044
0.15 0.28° 7.33¢ 30.60° 48.59° 047°  028°  137°  -0.63° 074"
0.20 0.28° 7.59° 27.96 48.20° 0.42°  098°  0.04° -0.64° —0.60°
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Table 7 Comprehensive evaluation results of Z-score method with different emphasis on potassium sulfite addition
TREWRRREPRME (%)  BEEX, REHSX, LBEE (gmbX, MSER&E(pgmLX, Z, Zy Zys Zys I
0.01 0.25° 7.31° 36.72° 46.22° .18 —-0.10° -—1.41° 144 —-1.25¢
0.015 0.21° 7.54° 39.04¢ 24.12¢ 0.00° 0.51° 0.58° —0.92° 0.17°
0.02 0.17¢ 7.88° 39.21° 23.72¢ -1.21° 1.39* 0.72*  —0.96' 2.37°
0.025 0.20¢ 6.99¢ 39.33% 32.80° -0.31° —0.96* 0.82° 0.01° 0.19°
0.03 0.20° 7.00° 37.56¢ 36.75° -0.49¢ -091¢ —0.69° 043° -0.69°
RASFESE o i T GRAR AT — Rl WL T 5h Z DAk 9 BTy 225
FI, Xob A il 4 A 0 A e A 5 ELAS B i (e A AVE Table 9  Analysis of variance of regression model
LR R 21l e G e e o S o B LA T e e B e S LS AR PR HbE g% FlE P BEN
B, 0.002%~0.008% ) MV BR £ X 48 Y H A 4T 1445 R 164.26 9 1825 1741 0.0005 wox
AL, LIS PR AR 3 Y A 11 AL BT 1 2487 373 o008
.- B 12.83 1 12.83 12.23 0.01 *
At RS A I T
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WIRGER S ZWE . 757508, PP VAR ET S AB 403 1 403 385  0.0906
JnLE 0.015%. 0.02%. 0.025%. AC 14.55 ! 1455 1388 0.0074 *
BC 5.96 1 5.96 5.69 0.0485 *
R A B AN
22 MWRERGERI A 13 L 1s 124 03016
2.2.1 ma BT A 4 LA Z A8 Ry i )37, 38 3k B’ 7.21 1 721 688 00343 *
Wi 137 TR X PR IR B N4 | AT AR s 11 1 v E c 71.78 1 7178 6847 <0.0001  **
WA TR T, i e TR T T 10 s
It 5.26 3 1.75 3.38 0.1348 N
SRULER 8. o
Al 2.07 4 0.52
8 ma AT 545 R &if 171.6 16
Table 8 Response surface test design and results T+ 25 AR 5 (P<0.01); *25 5 5025 (P<0.05) .
wEs A B € Zy Zys Zxs Zyy 2z S ; . N s potns
J LR VA T (A > TSI R B VAR T (C >k
I -1 -1 0 132 633 029 —091 439 *T?mgzﬁ?ﬁﬂi( >R R AR Lﬁ/%
2 0 0 0 -032 222 —002 0091 3.43 FRAINEL(B) o kA, AB. A” T X Z {HJC W 5200
3 0 1 -1 -237 -509 -086 -122 48 (P>0.05); BC. B2 IiX} Z {H 20 i 3 (P<0.05); AC.
4 0 1 1 0.89 1.31 -045 -0.28 —0.32 C2 Wixt 7 fﬁ%ﬁuﬁ*&ﬂ_%(f)<0.01 ),
5 1 0 1 -0.25 1.36 0.33 -0.37 1.57 . P
6 1 1 0  -023 =351 030 022 -276 ik M7 RGN Y 2D S8 B2 E AT 3D i
7 0 0 0 077 324 -040 006 513 RIEEDEANE 1 fras . HB T RRRE AL B C
8 -1 1 0 —0.26 1.62 4.32 —0.35 2.85 = AARE 0 KRS APAAREL ST Z
9 0 -1 -1 035 045 064 067 051 E"f i i J(Ji‘ bk %’il\ﬂﬁ AR Tk %
11 0 -1 170 -525 057 043 596 LR AR B S T | e ) 1 1 2 AR RO, AR
oo S e e e FRIEIERRS Z AR . B I v ek
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15 1 -1 0 004 -180 291 L& 27 T BRI (C) A8 A FH I i, o i i
o (e A BN (A) SRR AR (B) 38 AR FHAS I ik, 3
17 -1 0 1 -1.00 2.22 -0.80 —1.64 0.77
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RIS R T R T S0, 4538 a5 T7
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