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Abstract: Acanthopanax aculeatus fruit can be used as medicine and food. To improve the fruit utilization rate,
Acanthopanax enzyme jelly samples were prepared. The jelly samples were assessed for texture properties, sensory score,
and syneresis rate, and the optimal content of each raw material was determined using single-factor tests. The jelly formula
was optimized by response surface experiments. Compound thickener, Acanthopanax enzyme, and steviol glycoside contents
significantly impacted jelly quality. The optimal formula includes 2.0% pectin, 1.0% konjac gum, 45% Acanthopanax
enzyme, 1.0% steviol glycoside, 2.0% citric acid, and 49% purified water. Jelly samples prepared according to this formula
achieved a sensory score of 89.6 and a syneresis rate of 2.14%, which were better than those of other tested combinations.
The structural properties (springiness: 16.68 mm, resilience: 0.46, firmness: 22.86 N, and chewiness: 34.95 mJ) of these jelly
samples were comparable with those of commercially available jelly. Additionally, these jelly samples were bright purplish
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red, uniform in color, glossy, and translucent, with a strong Acanthopanax enzyme flavor, no objectionable odor, a springy

and chewy mouthfeel, moderate sour and sweet taste, uniform texture, and firm structure. These samples thus achieved

high sensory scores and excellent texture properties. This study provides insights and references for further processing of

Acanthopanax fruits and development of Acanthopanax health foods.

Key words: response surface methodology; Acanthopanax aculeatus; jelly; steviol glycosides; texture analysis; sensory

evaluation; syneresis rate
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Table 1 Acanthopanax enzyme jelly base formula
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Table 2 Design of response surface experiment for

acanthopanase jelly
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Table 3 Sensory evaluation criteria for acanthopanase jelly
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Fig.1 Effect of mass ratio between pectin and konjac gum

on the quality of jelly
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Table 4 Effect of mass ratio between pectin and konjac gum on the texture of jelly

R An B TR E 3:1 2:1 1:1 122 1:3
34 /mm 15.57 +0.82° 1626+ 1.17° 16.03 *1.34° 14.95 +1.06" 13.18 +0.93°
= 0.32+0.03" 0.41 +0.06" 0.39+0.07" 0.29 +0.04° 0.21 % 0.06°
AN 2436+ 1.24° 22.37+1.02° 21.14+0.98° 20.61 +1.29° 18.92 +1.43°
PEL I /m] 36.04 +1.30° 34.08 +1.25° 33.17 £ 1.06° 31.54+0.93¢ 28.75 + 1.41°

E: FATHAARR M FEATERFEE (P<0.05). & 5~7H.
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Table 5 Effect of compound thickener addition amount on the texture of jelly

B AR T A& Y% 2.0 25 3.0 3.5 4.0
5. /mm 14.28 £0.76" 15.61 £1.12° 1632 £1.01° 14.97 £1.09° 13.04 +0.95°
= 4 0.28 £0.05° 0.35+0.07° 0.43 £0.08" 0.32 +0.04™ 0.19 +0.02
AL /N 17.98 +0.85° 20.53 +1.14° 2241 +1.06° 23.86+1.27° 25.17 +1.30°
"R /m] 29.38 +1.30" 32.14 £ 1.25° 34.06 +1.27° 36.14+0.93" 37.29 +1.41°

312




MR EmEHY Modern Food Science and Technology 2025, Vol.41, No.3
% 6 FAEMBEERRMEIT RFRMWAIND
Table 6 Effect of acanthopanax enzyme addition amount on the texture of jelly
R B AT RATE % 36.0 40.0 44.0 48.0 52.0
4 /mm 15.02 £1.22° 1619+ 1.17° 16.30 + 1.24° 1535 +1.13 13.84 +0.82°
=4k 0.36 +0.04° 0.41 %0.06" 0.45+0.10" 0.35+0.07° 0.24 +0.02
A JEN 21.41+1.32° 23.86 + 1.25° 2321 +1.43° 20.79 +1.23° 18.05 + 1.06°
wHL g 1 /m) 34,13 +1.38° 36.08 + 1.27° 33.40 +1.29° 31.65 £ 1.51° 28.67 +1.42°
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Fig.2 Effect of compound thickener addition amount on

the quality of jelly
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Fig.4 Effect of stevia glycoside addition amount on the

quality of jelly
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Table 7 Effect of stevia glycoside addition amount on texture of jelly

AV RIE % 0.4 0.7 1.0 1.3 1.6
5b /mm 1416+0.92° 1524+1.08 1638*1.06° 15.09+0.96° 13.95+0.88"
=) 51 031+0.02°  0.41£0.09° 0.49 0.1 0.36£0.05°  0.27*0.03°
R E N 2052+129"  21.95+1.18  2381+137° 24.03+126° 23.89+1.24°
wHL o /m) 3248 +135" 3426+ 1.17° 36.04+135  3695+149° 3627+128"
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Table 8 Response surface test results of acanthopanax enzyme jelly
. & 8
wE A ZEBARBAE Y% BRI AABERZ/% CHBEFTRIE/ Y% BEFS/ 0 HKEY%
1 1 0 -1 75.6 3.22
2 1 1 0 75.1 3.57
3 0 1 1 87.7 2.45
4 0 0 0 89.3 2.23
5 0 0 0 89.2 224
6 -1 0 -1 74.5 3.89
7 -1 -1 0 67.4 4.35
8 0 1 -1 87.7 241
9 -1 1 0 76.3 3.46
10 0 0 0 89.4 2.23
11 0 0 0 89.4 224
12 0 -1 -1 80.7 3.20
13 0 -1 1 82.9 2.82
14 1 0 1 80.2 3.25
15 0 0 0 89.3 223
16 1 -1 0 72.8 3.78
17 -1 0 1 75.4 3.48
x9 REWSMAFRAFESN
Table 9 Sensory score regression equation analysis of variance
T ERR P75 Aa R #H7 FA& P A& 3
ARA 841.77 9 94.14 298.21 <0.000 1 ok
A 12.75 1 12.75 40.66 0.000 4 *E
B 63.28 1 63.28 201.76 <0.000 1 **
C 6.48 1 6.48 20.66 0.002 7 **
AB 10.89 1 10.89 34.72 0.000 6 o
AC 3.42 1 3.42 20.91 0.013 1 *
BC 1.82 1 1.82 5.81 0.046 7 *
A4 638.05 1 638.05 203431 <0.000 1 **
B 71.12 1 71.12 226.77 <0.000 1 **
c 1.44 1 1.44 4.59 0.069 3
2% 2.20 7 03136
R IR 2.17 3 0.722 5 3.59 0.697 2
iR £ 0.028 0 4 0.007 0
& E£ 848.52 16
K E R 0.997 4
FHR 0.994 1
ol R 0.958 9
BRI 0.688 7
E P ATERMIE, P<0.05, ** ATFEFUMREE, P<00l. K 10F.
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Table 10 Water evolution rate regression equation analysis of variance
7 E KRR -7 Fa R H7r F1& PL BEM
ARA 7.73 9 0.8592 240.86 <0.000 1 **
A 0.2312 1 02312 64.81 <0.000 1 o
B 0.638 4 1 0.638 4 178.98 <0.000 1 o
C 0.064 8 1 0.064 8 18.17 0.003 7 *E
AB 0.1156 1 0.1156 32.41 0.000 7 *x
AC 0.048 4 1 0.048 4 13.57 0.007 8 **
BC 0.044 1 1 0.044 1 12.36 0.009 8 o
A 5.55 1 5.55 1555.61 <0.000 1 o
B 0.700 9 1 0.700 9 196.49 <0.000 1 *E
c 0.0256 1 0.025 6 4.59 0.0315 *
KE 0.0250 7 0.003 6
K AR 0.024 8 3 0.008 3 276.11 0.480 6
#hik £ 0.000 5 4 0.000 1
& E 7.76 16
H®E R 0.996 8
FH R 0.992 6
fm R 0.948 7
TR AHK 0.99

CHIBGREH IR / % BRITUMBERB AR / %

CTBERRERME / %
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