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Establishing sensory evaluation equation for apricot by

regression analysis method
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Abstract: The influence of quality of apricot plum by boiling permea-
ting sugar, vacuum permeating sugar and ultrasonic permeating
sugar were investigated, and the regression equation of sensory eval-
uation was established in this study. The Xinjiang Cemaiti apricot
was used to study the difference of sugar content, shearing force and
chromatic aberration, comparing among apricots prepared by 3 kinds
of permeating sugar method. The optimum process was calculated
and the regression equation was evaluated by stepwise regression
method. The results showed that the content of sugar in the apricot
was increased with the cooking times, the degree of vacuum and the
ultrasonic power, and the difference was significant (P<C0.05). Mo-

reover, the boiled sugar was the highest score calculated by fuzzy
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mathematics. Additionally, the raito of the stepwise regression equa-
tion to sensory evaluation value was 0.02 X sugar content + 0.02 X
total color difference —0.04 X shear force +0.82. We could conclude
that the sensory evaluation equation of apricot was influenced by the
hardness. sugar content and the color difference.

Keywords: apricot; sugar permeability; quality; fuzzy mathematics;

stepwise multiple regression
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& RARE B O ML : TDSA-W'S B X 52 38 % AV g2 T &
AHIRAT
6,22 4 . Hunter Lab D25 / DP-9000 #, 3% [ Hunter
Lab 23w,
1.3 R AHE
1.3.1 TZHE
FE-HE ML TP EEBE I H
BHEoBTFo0%
1.3.2 BAEE A
(D) JFL: T2 (D 1T mm) fill A B 52 9 307 3k B A% . 5
FEN 8 FL/cm® L FLIAI BE 24 2 mm , DLf# A5 SR 0 2 5 W iR o B
WE 43 40 5 BT 0] OK 4335 B2 3K BIME 8 B $h B 4 ) .
(2) 6o PR G . 78 3R Wi W B A 1,25 % 19 NaHSO; K
1.25% 1) CaCly Bjf 11 &3¢ 3% 43 fife I 3 5 0 S0 2
) FEF R ZR BN A B EA WS 3 Fhr
o A MG Bk 18% ~20%),
(4) JRER B 500 g AR LB L 1 ¢
BB 2% LT RpRp B,
1.3.3 il % AF
(1) Z B BEAE G 45 - B 500 g AV R 7ERHR LL 1 ¢
(g/mL) WM 4020 . W B ] 3 min 5047, LUK R &
B AR Bl & A Mg B S BOLE 1.
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Cooked immersing sugar

B BRROMREE/ % BEEMTE/min F IR

Table 1

aj 40 3 1
az 40 3 2
as 40 3 3

(2) B2 BRI & I 500 g A7 30 FERM L 1
(g/mL) BEE M 4026 LA A 50 min 544 F , AR [ 14
2 E N A AR B HE E 30 Ot & . B RS HUL% 2,

x2 HZEH
Table 2 Vacuum immersing sugar
i W/ % HASHE[E]/min - K55/ MPa
by 40 50 0.080
b, 40 50 0.085
b 40 50 0.090

(3) JH 75 BB BERE Y T 2% L 500 g AV BR L TE R L
15 (g/mL) BEW e B 40% 88 75 Bf (8] 50 min, 8 7 45 %
40 kHz Z&AFF . DUR A PR 0 AR i 7E B AR B 30 C g il 4%
. B SEOLE 3,

*3 BEREHE
Table 3 Ultrasonic immersion sugar
FE W/ %0 BRI /min B ER/W
c 40 50 80

c2 40 50 90

C3 40 50 100
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P 2 DT R 2 L A SR b DA A 8 L I RRDE S
BT VMR AR B 3R 4 P & 30U b A (B AR 3 5 7 AT AR
AL )5 A = (0.25,0.45,0.30) 1271 | P42 45 74K 4
VR RGBT E SRR L 4.

x4 BHEBBETEEAN

Table 4 Sensory evaluation rules of apricots
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1.5.3  BEUI Mt R R G — E A T 1 5 I D) R K
— R EERA T4 8 mm X 8 mm BN e, IR
5 RE R R T IR . DA R R A IR 22 L
HS AR AR — B0, % HDP 453k M0 2 450 3 i
BE 5.0 mm/s, i A BE 1.0 mm/s, RS 3 EF 1.0 mm/s,
PR 45 (] B B 1] 5.0 s, (i 4% 30 mm, filk & J) 5 g, A &
n=+4,
1.5.4 AR {8 SPSS19 #EAT X 7 22 43 B L i B R
o S5 R O Wk 43 BT B 22 ST R 1T A 43 #T
2 RS0
2.1 EKIBWERSW

3R 5 AL B WA AR 5 7E IR [ R b ok A
BRZRMET SRR Y I RAE 2538 3% (P<0.05),
M L.ablE2ERHAREEP>0.05), HHEKSHRESE S
BEUCE B 3G mm FE HRREREOh 1 RN R 2 W), a
RE G SRR PR R B O 34.60 %6 T B BT ) B 5 5 B YR B
B ST R B TR RE 2 YRIB B an B N O B U A (B AR AL R oK,
FOSE 1R T 14,3406, £ 4 1k B 2 20 A U 08 i 4
T TR R A R R 2 R N D R R LA VB W L 2 I8 B T i
MR 83 38 A A B8 N BB 45 18 B0 £ 2 0 A e 3

BHRATE . B Y13 Bl A 15 W RO 38 n T R L AT BE R
TEFE K 23 1 26 5T Bl S50 B 00 38 e o L T 3 7 v ok 23 1K
S A R A A R LR B D) ) b L T A A
TR BG5BT R L AT T
W BRI MoK, AE (HB#HHER.H Lo b HER
AN T RE R A B M A R A A A A i L T

I (0 2 0 i . L TR0 E A 2 vkEk 3 RS BT B IR
75 M i 5
22 BEXEBEERSW

HI 3% 6 T, L2518 H A M A il A 202 B ) BB VR R

AN SRR L 225 (P<T0.05) M85 Y1 )1 a b
FAE 25 AR B2 (P>>0.05), 75 Hf il & B i % 22
BER TS TS 2 s BE Hy 0.080 MPa 3 i1 | 0.085 MPa
Bisf o by B W K R B KR 30,39 %6 11 BY U U i 2 5 b
WL TL =0T B AERVRE B 28 2508 b B 1 5 1) 0 22
S HALE K b BRI T 15.80% . SR
TS FERG TG0, 7] G2 Hl LS AT R AR A TR g R g
IR N AN AE FE 1 22 (R T8 AR & T 58 BB A L (0 Y
FLAS Pk A B AR N TR S M B IR HE B A
G B2 B A F] 0.090 MPa B by £ Wl & & L AL R
. B Y I RE A LA B T T B TR R LE 4R K 4 1
S PE T BEAE W S0 B ) M AR B T A EE 5T )
BN B2 BT Y0 Sy W R, ok AT N L A B R 0,085,
0.090 MPa Hif W] g 25 42 1= 25 4 5 5
2.3 BEESHEERSM
HI 2% 7 T R IS A AR O A 7 e I RO R
AR T SR 5 8 2 (P<0.05) M3 Y f1 . L .a b
K NAE B2 38R 8% (P>0.05), A& 8= B 5 s
R W Tt i T M )R 80 W RN E 90 W R, c,
T 5 R K R R (24,14 %0) T B 410 Ay DU i R A 3 SR
TrE T R AERFE R Z T oo MBI A S o FE
TREESR, Ho b 2R R E R, e B &

k5 EFBHBERBEMESH
Table 5 Significant analysis of the results of cooking sugar (n=4)
FE i W Ji/e ERER/ % a b AE
ay 2 354.33422.16° 34.65+0.05° 29.04£0.742 8.05+0.09* 16.67+0.86" 33.18+£0.52¢%
as 2 016.56+81.00" 46.64+0.59" 33.0740.12>  14.874+1.15° 17.7940.41" 40.4340.02°
as 1855.994150.91¢ 51.124+0.20°¢ 33.6640.75>  18.7140.66¢ 13.874+0.26% 43.6945.74¢

T TSR TR TR R R At 2 28 57 (P<C0.05) .

R6 HZBHERRZESH

Table 6 Significant analysis of the results of vacuum osmotic sugar (n=4)

i )1/ e B/ % a b ANE

b, 2 521.06482.29¢ 36.5940.56* 40.06+0.27¢ 18.32£0.65¢ 23.9740.19° 50.1640.11*
b 2122.74+90.51%  47.714+0.47" 44.2040.50¢ 17.58+1.53¢ 23.0340.11¢ 52.87+0.04"
bs 1 940.57+163.74>  49.9840.19¢ 41.85+0.22° 15.77+0.43% 23.1240.46" 50.354+0.11¢

T TSR TR TR R R A B 35 1 22 57 (P<0.05) .
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Table 7 Significant analysis of the results of ultrasonic osmosis (n=14)
B i WY /g B/ % L a b AE
c 2 626.004+13.03% 39.98+0.37¢ 29.71£0.53% 11.134+0.20° 20.57+0.36° 37.82+0.15°
c2 2 003.92492.10" 49.63+£0.72" 44.08£1.08" 12.674+0.60° 27.2840.60° 53.3741.34°
c3 1816.87+£110.49> 50.1340.36¢ 43.914+0.84" 12.6940.62% 26.9940.18" 53.084+0.94°

T TR SR TR TR R R A B3 1 28 7 (P<C0.05).,

ab H

T 23.72% . WL WA A R R L 2 BN 10 L WY BB S
U2 T 1 R 200 G P 1) 25 3 R A% R D L A E R VR E A BR N
I, T 24 8 7 ) 2% 5k R et B T AT B AL UG A L A b
AR . B3 D)) B & R 75 T 0 FE TR R R PR T RE
@ EFEHIKAT WS T o A 4 &0 i 0 38 5 . 0t A8 4, BT
T BTV I s @ B PV — o R LR AL
0, Ty 3 R A1 210 b B K. fl KT 0 7S T % 90,
100 W i AJ S 35 418 1= A5 40 5o
24 BEEMER

TR B AR B B © AT M 3 A PE M 48 B 1 4L
Y A=(0.25,0.45,0.30) , FEE L B Y=A X R, 7
M A RIEEN Y=AXR=(d,.ds.d;+d,) [ {35
MR T 2 A TR A5 R &L A IR U
Pha Y, =AXR, = (2.25,3.25,4.50,0.00) , LA

Ho= D0 jd, /10 - BUHIRCE B 55 4 W4

H,=Ud, +2d, +3d; +4d,) /10=(1X 2,25+ 2 X
3.2543X4.50+4X0) /10=2.225,

MRS HHEELEGWA N H >H >H > Hy >
H,>H;>H,>H,>H,, H; ¥ M LS4 2.950, H
BRELZ N 3 BB B 40% . A& IR ] 3 min, JRE
LEA T I B 3 43, U BHIZ AL 3007 2045 B A 45 Mg 2% B T
R % R R W Ho B 08 CE 456 T 4 R K
(1.970) , LB B T 7. Has iF 0.080 MPa, BEWR M J&F 40% , H
23 I [H] 50 min, 3 W] 1% 40 B A5 B A ECE SR R — T A
ZANNER. BEFIWHLEE IS HEJES AFE
2 IEAH O A DG R /IMR IR T > > 5% .

2.5 FMERSERERTHNESSTEERSR
2.5.1 IR AR 5 ECE BATA G AT M ER 10 WAL 9

FiAE b Y ECE SO H 58780 01 M6, 5 RIS iR 2
B, HES & 000 BARCR E ML (P<0.0D) 1

RS BHMHBFTNER

Table 8 Fuzzy mathematics evaluation results

FES TN ES EROAED MO EEED TFHER H|| FER ISR aROE0 RO BEED g H
i 3 2 2 s 0 0 1
— 4 3 3 — i 5 3 4
aj 2.225 b 2.800
Lg/ae 3 5 5 Lg/ae 2 4 4
AR 4F 0 0 0 R4y 3 3 1
i 1 2 2 85 2 3 1
— 3 4 2 — & 4 5 4
az 2.435 C1 2‘235
Lg/as 5 3 5 Lg/as 2 2 3
AR 4y 1 1 1 ARy 2 0 2
i 0 0 1 b 2 3 2
— i 4 2 3 — 4 4 4
as 2.950 ¢ 2.545
By 4 4 4 Bt 4 3 3
AR 4y 2 4 2 Rbr 0 3 1
B 3 3 3 5 0 1 0
— i | | 5 — 4 3 3
b, 1.970 3 2.840
Lg/ie 3 3 2 Lg/ae 3 4 4
Ry 0 0 0 Ry 3 2 3
LrES 2 2 2
— i 4 4 4
b, 2.275
By 4 3 3
Ry 0 1 1
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Table 9  Sensory index and correlation analysis

&R % & B H
8,15 1.00
B2 0.80* * 1.00
B 0.84" " 0.79" " 1.00
H 0.50 " 0.76" 0.83* * 1.00
T BN EBFEMR, (P<0.05) 5 % * Fonil B35 M5 (P<C0.01),

S BT H MR R M OC RN 0.935 5 a {HAH IR
NAHRREC 015, B 5 & L a0 AE HE &
FRE 5 O BRI R K A SE RN 0.80, Ui B 7 H
BEMESEI hEmgE R, GEBEAE 5 L6 HikE
FHOEH S LA RPE KN 0.98 LT 1, Ui L
(B X 02 SR (LA 0 45K . 4R TR S A i B e A ]
SR RAR L ANRE W E B R Y BTSSR R LT £ 00
A A 4 M7 RS B A 5 S B ST R B VA O R

F10 HER/REMEXESH

Table 10 Correlation analysis of evaluation index and sensory evaluation

B HY) Y H&X) &) LX) a(Xy) H(X5) AE (Xg)
HY) 1.00
B A (X)) —0.93 " 1.00
bR (X 0.84 " —0.80" 1.00
L(X3) 0.23 —0.33 0.55" 1.00
a(Xy) 0.15 —0.22 0.41 0.41 1.00
b(Xs5) 0.16 —0.16 0.43 0.87 0.23 1.00
AE (Xs) 0.26 —0.35 0.59**  0.98** 0.52 0.89" * 1.00

T FOREBEML(P<0.05); » x LR EFH & P<0.0D),

2.5.2 BHZIGEIASH FEER 10 PO IR 5 R B IEA
SRS HT Y JEAE SR ] SPSS 19.0 G343 #r k4 % % 10
B AT Z 0B B AT 235 Y X X X VXX
XoRFE EVF H OS50 5 8 La b IAE., li# 11
R VIF HI<75. 30 0] 3 78 8 2 ) R AF e Sh g vk /] BEAT
JrREMAA . (2 T0E A BH 2T SRR AT R AR B LA
SRR AE R 6 A A AR T XX X 3 AR Y
AEEMEW 0T HEAB LR )R AR 3 A AR Y
WA S5 AN S 2 AN R+ B0 A MR O SR L AE BT D) ) R
B EGT HOSE R BRGSO R ) £
P AR R=0.91, 05 BB R* =0.84, KW ZH U E L
PEIEA D7 g DA i CRCE R PR AT B A R R R Y

*x 12

91.9 00, oAl PR3 K A 98 R SR A0 SR oy 8. 104 S BE B
Hi % 12 AT 220 3 20 00 A 49 SR PE oy A 5 R O Y =
0.02X,+0.02X; —0.04X, +0.82,

11 #ERCAE
Table 11  Model summary
LAY R R? W R? B A 1 15 22
1 0.84% 0.70 0.68 0.18
2 0.88P 0.78 0.75 0.16
3 0.91¢ 0.84 0.80 0.14

Tooa AR b A X b BN AR R X X e T AR

it X1 X2 X6

EES MRS

Table 12 Regression coefficient

- EbRiEfb R AL T 1 R 2L I LML
B FrEinze GXARBO K K VIF
CHHD 0.50 0.33 1.53 0.15
: X, —0.04 0.01 0.84 6.09 0.00 1.00 1.00
CHHD 0.72 0.30 2.37 0.03
2 X, 0.05 0.01 1.04 6.92 0.00 0.65 1.53
X, 0.02 0.01 —0.35 —2.32 0.03 0.65 1.53
CH D) 0.82 0.28 2.98 0.01
X, —0.04 0.01 0.69 3.33 0.00 0.27 3.67
’ X, 0.02 0.01 0.42 3.06 0.01 0.61 1.63
Xs 0.02 0.02 —0.46 —2.20 0.05 0.27 3.77

T B AR 10U R BRI 26 10 % 17 K5ORS o 1o 2 AR [ R R
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2.5.3 [ FEAY R PER SR b 13 AL F =23.68,
P=0.00<00.05. $iHILME A RCR B3 5 20 A 7 R B AT
R -

F£13 EHEAFENEBEEERE

Table 13  Significance test of regression equation
HLTRY RE ] dr ¥ 5 F B F
EYE| 1.24 1.00 1.24 37.09 0.00
1 W7 0.53 16.00 0.03
Bt .77 17.00
CE} 1.38 2.00 0.69 26.35 0.00
2 W7 0.39 15.00 0.03
Bt 1.77 17.00
[EEE 1.48 3.00 0.49 23.68 0.00

3 BE 2 0.29 14.00 0.02

it 1.77 17.00

3 e

(1) FL7s B R 7R I8y 6 | 20 W BORT 45 A 5 b 1 5 il
B [F) o A i X A M BT s AR . AR

(2) i Z &L Rl AR &8 T AE
SRR A G RE WAL Z ot A Y =0.02X, +
0.02X;—0.04X, +0.82, A FLHL I 1 T 52 Wi 75 Mg 3 KR E
BT 2R, ATy JE S 0 5 4 O B P A A M B T
ZSBARMAIA R
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P B £ 2 2 )R (EFSA) VR .8 J1 14 HERE &
MR T2 XS HI-2 S XM EE 2% NHE K

T-2 |R 5 HT-2 3 K J& th 20 B ™ A= 1 2o 4
5 i R (trichothecenes ) 3¢ 2 o A YOG & 22 82 PR Al b i &
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B Bon S KO R

MAFHE T-285XZ5HT-25ZNEREFENRE

XoF NAAK U W R BE 2R 2RI S 208 1 i 1 2 i A(E
I MONHE N 2B L 5L, R K B BRAA 43 0 A
64.8 ngrkg K E A K5 62.9 ng/kg A H K,

BARE FEMTEHYh, FENGERETAY
Fr e BRI L R A AR R AR T S TR A

AP, AEMsY LT T2 %K HT-2 %
FA) S A 2 8 S IR AT T AN T] o % T A TR 3l 4 ke F o K 2R
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