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Abstract: The effects of the amount of gel additive on the drying characteristics and quality of apricot and rose paste

composite fruit peel were studied. To accelerate the drying rate and improve the quality of apricot and rose paste composite
fruit peel, different amounts of a single gel were added and the drying characteristics and quality of the fruit peel were studied
using a single-factor test. Subsequently, a Box-Benhnken response surface test was designed on the basis of the results of the
single-factor test. With drying rate, hardness, Vc content, and sensory score as response values and AGAR, f-cyclodextrin,

sodium alginate, and pectin content as the independent variables, the optimal compound addition amount and proportion of
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gel were obtained. The quality of the composite fruit peel was studied from different perspectives. It was found that the quality

changed to different degrees when the amount of gel was excessive or insufficient. Based on the drying rate, texture, Vc content,

and sensory scores, 37.5% AGAR, 25% f-cyclodextrin, 25% sodium alginate, and 12.5% pectin were selected as the optimal

content, and their ratio in the compound gel was 3:2:2:1. Compared with the use of a single gel, the composite gel had a greater

synergistic effect, accelerated the drying rate, and improved the quality of the apricot and rose paste composite peel. The findings

provide a technical reference and guidance for the development of the fruit peel industry and market development.
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Table 1 Sensory evaluation criteria of apricot and rose paste
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Table 2 Effect of AGAR addition on the texture of apricot and rose paste composite fruit peel

JR B 52

R R AR E % g 3.4 /mm IR/ % FhbE /g w7k /m]
0 151226 £433.78°  11.67£4.11°  21.76 £3.89" 11334.56+ 141.19" 9 543.64 +514.19°
325 2768.35+241.55'  9.34+329"  3376+4.12° 9564.91 £253.88" 7211.05+312.10°
35 5632.01 +156.09° 7.97+2.14a° 45.89+7.99" 8320.33+421.76° 6786.56*521.85"
37.5 854322 +428.54° 586+321° 7128+10.23° 6321.78£673.90° 5 645.76 +324.60°
40 9794.61 +153.70° 2.15+1.23* 101.33+11.01° 4765.54+241.76° 4 654.37 +453.17%
42.5 1107132 £335.24"  1.34+0.78° 129.45+34.67" 3732.11 +119.75° 3 637.89 + 195.64°

i AR FHATRN FHFMEEFE LR (P<0.05); £3~K7H.

*®3 FHRFAMEMEEHREEESRAR RN

SEAL

Table 3 Effect of carrageenan addition on the texture of apricot and rose paste composite fruit peel

F IR AE % B g 3.4 /mm IR/ % FEbE /g w7k /m]
0 1131.33 £271.68°  9.76 £4.45" 4514 %526" 1242423 +123.00° 11098.22 +538.17°
5 454274 £419.62°  6.78£2.01°  48.03*6.48 9342.99+533.27° 9233.18 +325.16°
10 6532.11 £223.14%  5.65+241° 5678 +9.62° 7258.26+345.24° 7471.15+314.90"
15 751045+314.24°  323+1.74°  86.67+13.01° 6656.24+536.78° 6 024.27 + 134.04°
20 9512.97+153.70° 2.13+1.80" 91.32%32.08° 5637.25+134.54° 5553.84 +264.67
25 11221.89 £214.40°  0.88+0.32° 132.69%63.33" 324509 £352.65" 4215.04+356.91°

x4 BEERAMENEERREEE SRR AN

Table 4 Effect of xanthan gum addition on the texture of apricot and rose paste composite fruit peel

BRI AT 1Y%

B /g

3 /mm

P/ %

bk /g

el %M /m]

0

5

10
15
20
25

2541.21 + 154.89°
4 436.03 +251.65%
6 543.96 + 549.08°
7 548.13 +325.76"
9954.46 £ 216.54°
12 876.25 +516.02°

597 +2.15°
3.29 + 1.64°
3.02+1.20°
2.13+0.97%
1.54 +0.14°
0.87 = 0.00"

64.32 +17.15
98.75 + 15.54%
107.78 £10.23°
143.54 * 66.15°
214.67 +4527°
245.86 +51.16°

11 314.03 * 154.99°
9 149.52 +231.54®
8 657.01 £265.32°
6 463.78 + 654.34°
5657.22 +128.65°
481278 +264.17%

12 543.23 +432.19°
8 453.02 +721.68%
743521 £314.90°
6 687.13 +231.89¢
5423.01 +582.91°
3156.35 +244.16°

x5 fFIMIREAMENESBIRTEEE &R K RN

Table 5 Effect of f-cyclodextrin addition on the texture of apricot and rose paste composite fruit peel

p- TR A /%

HJE /g

3#.H /mm

IR %

Fhitk/g

el %P4 /m]

0
15
20
25
30
35

2 882.54 +256.89"
443571 £389.01°
6 917.54 + 549.08"
7 831.01 +453.86°
9 543.77 + 541.90°
10 763.81 + 251.78"

8.36 +3.29"
535+2.87
437 £2.05°
3.82+1.94°
1.97 +1.01
0.99 +0.06°

82.14 £27.19°
103.62 £45.14°
136.87 + 65.78°

18 975.14 £342.19°
11 275.85 + 534.60°
9 167.54 + 637.20°

184.39 £35.76™ 7 167.23 £ 476.28%

209.37 £ 56.28"
267.90 + 47.84°

5543.63 £234.72°
2453.34 £254.10

10 657.35 +235.76"
9 453.25 +342.54°
7523.11 +265.78°
6 509.28 +321.16%
4 418.54 +426.73"
2 634.88 +153.26°
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* 6 WERBENAMEXNETSEIRLEE SRR FRAIRIF/NT

Table 6 Effect of sodium alginate addition on the texture of apricot and rose paste composite fruit peel

R BN E /% g 7k /mm A R/ % Fbt /g wRL b /m]
0 145628 £452.17°  10.46£4.28"  100.56 +34.26" 9716.32+367.05° 11386.19 +254.97"
10 4370.62 £281.93  7.37+427°  148.89 £24.76° 7907.63 £265.18"° 9 765.14 +437.69°
15 6699.45+326.18  535+278  190.54+6524° 6564.71 £326.42° 832543 +524.65"
20 7654.17+451.32°  3.09+1.11°  215.67*46.27° 5632.15+231.67" 743525+ 643.24°
25 9764.91 +301.16°  2.06+1.32'  268.19+33.67° 4650.88+156.32° 6 536.56 +352.28°
30 13 564.64 +264.19°  1.34+0.78"  297.18 £46.05° 2748.17 = 175.83" 4435.14 +254.87%

xR 7 RRAMEXNESBRILEES SRR RN

Table 7 Effects of Pectin addition on the texture of apricot and rose paste composite fruit peel

M I %

Fhitk/g

B 7 /m]

RIAAE 1% B g 3% /mm
0 245738+14529°  14.69 £5.32°
10 337520 +365.76*  10.25+3.18"
125 5848.65+25426°  7.47+4.28"
15 7658.34+217.89"  5.54+327°
17.5 9275.65+214.94°  3.84+265%
20 13 337.87 +426.28"  1.77 £0.64°

78.37 £23.23°

104.63 + 43.29¢
178.65 = 36.28°
201.38 +35.48°
258.64 +26.41°
284.53 + 54.38"

15 047.27 +264.77°
9287.24 +234.19"
8456.92 +264.29°
6 178.05 + 354.62°
5768.25 +277.76%
345571 +465.71°

8 665.05 +354.27"
7615.41 +£236.28
5176.52 +253.90°
4 658.04 + 165.67"
2546.26 +276.39°
1436.53 £150.27"

2.1.4 BIRANRAENEEHBOREELESRL
Ve ZF BRI %R

AR AR IR T, HE5HMEET SR
F Ve S EMBEF SR, WE 3 . HEl 3a
LD, BEEBRINIMERIE N, RS ER Ve &
i BT, IFAE 37.5% (wt./%) Ak B i .
xR, A Ve S EIRTE T 115.19%. &
HWERINERN 37.5% (wt./%) BB, F
55 82.60 7o RTINS Ve FEf
Em, Ve &k EAE THE A, S RBRE
&N 15% (wt./%) B, BEES)fm, N 83.84
Iy BEEFFMAMN, Ve SE25E ETHE FHHE
IS, MR ERRINEN 15% (wt./%) B,
E Vo iem, N 84.35 r. B B- FRORIRE SN,
Ve a2 BTG FRMER, 24 4- BRI
BN 25% (wt./%) B, Ve &mm, SXIRAM
FL3ETt 1 264.71%, BEERTEE ik E, N 83.86
gy. BEEWERMITIAIN, Ve & =iZH LT, 4
TR AN INE N 25% (wt/%) B, Ve & ERE,
St RAA IR TE T 139.11%, BUIECE PRt 5
1, N 83.81 47, BEERKRME, Ve HEER
FE T RERES, YRIRBINERN 12.5% (wt./%)
W, Ve & &im, S5XTRAMLIRT T 123.64%,
UL R VP4 . O 88.86 4. BRI, AN
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A BRI R A 5 BB AR B 2 G BT ) Ve SR
BB A S ELH (P<0.05). 448 Ve &
IR E a0, BB, B- IR . R
BRI TR B S N 2 N 37.5% 25% 25%-
12.5% (wt./%) o T IR iz i A0 B 5L PR b e
FRFRIAE I8 55 A5 5 B AR ¥ 5 & T R A T
AT IHG AN 348 9% 3 1 b 6 e 71 A 5 B A B 2 A )
FF Rz B e 751 o

Zr ERTIR, VSN R e R 5 B ) AR BE A S5 B
MACER ARSI Ve FENFBIEREFRTH L Ve &
BEE. REFNEPES S TR K,
PUIR MR fih =R o) RAE AR B, S8 Ve &2
R S N1 ke Nt S| R N e R ORI N
DRt ek /D BOIA IR 5 2 < ek g J L 2

2.2 AN AR KGR

0 i @RI
1E 1.4 ANBERIIS I E X A& 5 e E 2 &
SRPF B -8R 1 B o 5 e 25 SR 2t |, AR
i Box-Behnken 115 5, DAFEEZR. . Ve
TRV E VR N SR, BE. - MRS i
IR, R ImEAEZE, WIFUREZR =K
W 7 T X3S, i B 4 I ) B A LA« e RV T A
AR IR 8 PR
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Fig.3 Effects of different gels on Vc content and sensory scores of apricot and rose paste composite fruit peel
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Table 8 Response surface test factor level table
x
KF AmRER BB M CiEskE4 D REHA
LR R /% /%
-1 35 20 20 10
0 37.5 25 25 12.5
1 40 30 30 15

222 caE RS
222.1 BB VES A LIRS 5 H

i H Design-ExPert 8.0.6 % 1 X} £ 9 & [
W6 B 3 AT v B o, AT LA B 5 3
MAEERE SR SR, AR, B ER

N ol Ny 1 R R A =R M CI S i S
Y=88.80+2.00A+0.17B-1.33C+1.50D-1.75AB-
0.50AC-1.25AD-0.25BC+0.50BD+1.75CD-7.57A*-
7.32B*-5.32B>-4.57D"

HEE 10 \TLAEH, #7% P<0.000 1, J5FERET
WRE s B FAEMR, #msSBEesE a1t
A5 1 e KR 2 R B IR N &, UG SRR
&, HREEERWNNINE, a2 - MR
B ZHERRRIR=0.950 6, X[F YRR %K
I P A 0.954 6>0.05, AL, UL HHZAEAL 1
GEE, AU ZEE TR RS SRR
BRI R BTy . IR AYBL.CPL D’ W,
HELHBHARE.
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&9 mEHEIRE ST RFEMERE

Table 9 Response surface test analysis and texture results

table
Bt TREE L VebE DD
> A B c D &8 min) /(mg/100 g) /o
1 0 0 0 O 19.54 15432  5.363 88
2 0 0 0 O 21.02 24327 6357 89
3 0 0 0 O 19.17 26741  5.536 90
4 0 0 0 O 20.56 18163  6.396 89
5.0 0 0 O 20.18  2420.1  7.329 88
6 0 -1 0 1 11.23 23238 2.198 77
7 -1 0 -1 0 14.21 1262.4 1.486 73
8 -1 0 0 -1 15.09 24329  2.109 72
9 0 0 1 -1 12.64 28994  3.194 75
100 1 0 -1 1 14.9 3482.1  2.103 77
1 -1 0 0 O 15.11 3032.8 3.297 74
12 0 0 -1 1 1097 25327 4.281 81
13 0 1 0 1 9.46 2109.6  3.291 80
4 0 0 -1 -1 12.34 1 647 3.201 82
15 -1 -1 0 0 11.63 30544  2.138 71
16 -1 0 0 -1 1376 3953.7  3.219 78
17 1 1 0 O 1278  3075.8  4.249 75
18 0 -1 -1 0 9.64 20358  3.239 77
9 -1 1 0 O 9.65 30274  2.108 73
20 0 -1 0 -1 8.43 2957.8 4324 75
21 1 0 1 O 1332 38752  3.208 78
22 0 0 -1 1 10.56 31455  4.238 81
23 1 -1 0 0 11.65 35869  4.238 80
24 1 0 0 -1 13.65 3299.6  3.883 76
250 -1 1 0 1521 21756  3.863 73
26 0 1 0 -1 1206 29757 5.248 76
271 0 -1 O 13.98 32522 5349 79
2860 1 1 0 11.62 28765  3.238 73
29 0 1 -1 0 1632 21849 4248 78
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F 10 BREFSERAKRENTESTR

Table 10 Anova table of sensory score regression model

TE wadk aak HF R PA RFR

A 816.71 14 58.34 19.23  <0.000 1 o

48 1 48 15.82  0.001 4 o

21.33 1 2133 7.03 0.019 *

A

B 0.33 1 033 011 07452
C

D 27 1 27 8.9 0.0099  **
AB 1225 1 1225 404  0.0642

AC 1 1 1 0.33 0.575

AD 6.5 1 625 206 0.1731

BC 025 1 025 0.082 0.7783

BD 1 1 1 0.33 0.575

CD 1225 1 1225 404  0.0642

A2 37138 1 37138 12243 <0.0001  **
B2 34725 1 34725 11448 <0.0001  **
C2 18335 1 18335 6045 <0.0001  **
D2 13527 1 13527 446 <0.0001  **
RE 4247 14 3.03
E AR 39.67 10 397 567  0.9546
“hix 2 2.8 4 0.7

A 859.17 28

RzAdj=0.901 1 C.V.%=2.22

Er 2R EE, (001<P<0.05); ** 2 F R B Z,
(P<<0.01),
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Fig.4 The sensory scores were interacted with each response
value to analyze 3D and contour maps

E:(a) Y=F (A, C) #9s L dn; (b)Y=f (B, C) #)
vpd; (¢) Y=f (C, D) #9rm .
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i 2 11 R DU SRR 6 R 0
1 FREXR EE, VcCEERBRETSENEXRYE

Table 11 Table of showing the relationship between drying
rate, hardness, Ve content and sensory score

FrrkE  BRE  VebE REIS
/(g/g min) /g /mg100g) /&

T lRik & 1.000
AR 0.921%** 1.000

SV ELE

Ve &% 0.902%%  0.813%* 1.000
BEIES 0.814%%  0.822%%  (.841%* 1.000
EiF EFRE,(P<0.05);% EFMEE,(P<0.01).

MR T AR, R EA B e E AR
PR B AR, B, Ve &8 R E T Z 1A
RKAK, THERS Ve &8 LREIFDZ 8] 2K
REMIEMR (P<0.01), SN EER

K (P<0.01), HAHREMA X REAMER K. B
WP U0 B B B K /N T DA B b e et R O R A
TR TR A, BRI /DN, Ve HEAURE I
Gay A=

24 BILRE

tH Design ExPert 8.0.6 H{:15 2 1) 45 5 B AL
TEERPHRB RN R R G IME S B
IINE 36.52% (Wt./%)+ B- IRBIRE U N & 25.16%
(Wt./%)~ W 5 BN N i 25.02% (wt./%) R
B & 12.60% (wt./%), It I T g R
N 19.635 g/g-min, i &£ Jy 40833 g, Ve & & A
5.638 mg/100 g, JKEVF53 4 86.95 47, N T HETH#
VB, Rt s L e 7 PR A € A B IR Vs N & 37.5%
(Wt./%), B- R IS0 &2 25% (wt./%), TR
BN I & 25% (wt./%), RIRIEINE 12.50% (wt./%),
I IS 45 380 4 G B ) - R T 280 19.54 g/gemin, A
N 45432 ¢, Ve &8 NS5363 mg/100 g, EE IS
79 88 43, SR AL FRINAG B — B B b H Y
B I 1A S BUORAE B A R R e
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BRI 12.5% (wt./%), I I E A B 7R
e teEl oy 3:2:2:1, FHEHERN 20.522 g/g-min, fiff
FEH 4439.1 g, Ve 8N 6387 mg/100 g, EE T4
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