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Abstract

In this study, Lei Cha black grass jelly was prepared by dissolving, boiling, and other processes, us-
ing black grass jelly powder and Lei Cha powder as the main raw materials, with xylitol as the sweet-
ener. The hardness, springiness, cohesiveness, chewiness, and other texture indicators of the prod-
uct were quantitatively determined using a texture analyzer, combined with qualitative scoring by
a professional sensory evaluation panel, to systematically explore the effects of raw material addition
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levels on product quality. The results showed that when the addition amounts of black grass jelly
powder, Lei Cha powder, and xylitol were 3.00%, 0.70%, and 5.00%, respectively, the texture char-
acteristics and sensory quality of the product achieved the optimal balance. Aiming at the stability
defects of the product prepared with the basic formula, such as easy delamination and water sepa-
ration during storage, carrageenan was introduced as a compound stabilizer. Through the screen-
ing of stability tests, it was determined that the optimal addition amount of carrageenan was 0.30%,
at which point the storage stability of the product was significantly improved. The Lei Cha black
grass jelly prepared with the optimal formula had a uniform color with no obvious color difference;
its taste was smooth and delicate, with good springiness and chewiness; its flavor was coordinated
and unified, integrating the natural herbal fragrance of Mesona chinensis and the mellow and
unique flavor of Lei Cha, with a proper balance of saltiness and sweetness. In addition, no delami-
nation, water separation, discoloration, or other phenomena were observed during storage, indi-
cating excellent stability.
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Table 1. Experimental instruments
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Table 2. Design of factors and levels for response surface methodology optimization
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Table 3. Sensory scoring standards for Lei Cha black grass jelly
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Figure 1. Effect of black grass jelly powder addition on the quality of Lei Cha black grass jelly
B 1 BRMARINENERRRN RS R

Wk 1R, ABREES DY 2.00%0, KRR D, STEmsCATe sy, BN LR Z . 8t
IKZE, AR SNSRI, BERE. PHIEESE B TR PR AR A, R 2 K VRS, & T A 5 IR
TRPR AT FARAKCT o HIRINEARTI 2 4.00000, o5 2 M 2o it AR L A2 0BG, W28 4y i T S0 1
i, EAERE. RS TEEUE A TR T, (E R OB IS A, 22k 1 ORI BORG I B AR, S BURE
VP> TR T 3.00%F I 1 L RT SEBL 22 B -5 Sk (R (RO ATL, TR AR R 2 50 L RRUE VI P AR, Flidh
R SERE . FURAIR, FRm T 0 R PR AL S R A

EIREERERY, FRUOR R B L it U B E EAR SR O 2 S R T i FVE A, ek in
WAL 7, WAL EBTRE, B 2R E I SR BRI S SR SR BUK R

DOI: 10.12677/hjfns.2026.155061 583 B ETRRE


https://doi.org/10.12677/hjfns.2026.155061

gk, WA, H 2 PEHE R SRR EH, S B Sk R g, B A
AR E[13] [14].

gi b, BEEMRNNEAEEEXE, HERT 2% BB S, &T 2% 005l &, Bk
R R S B DU, B G INTE N 2%~4% 2 18], HARBM S BEESCER RN AR, #m5
i) JE JIC I 8% P Y o B, SRR E TR RS &, RS AR X R T e FE ik, i — 2P e S A
TnEe A o

5.1.2. {BFMRMEXEFE R RRBESH

[ JuiE v
LA #dE (mm)
RNkttt (N)
DO gt (mj)
[ IB&E#Y UD
£
bd
127 T b b
;K Tc b I~ 80
C Ka:_ —%
10 % a
ES
- 60
8 -
R £
T ed Bl
b b b - 40 ro-
= 7 7] 7] > a &
. : \ d &
4] a
E a e - 20
b b b b
27 N N N
| N
0 1 T Y T T T T T T 0
0.40% 0.80% 1.20% 1.60% 2.00%
FEZR S N2

Figure 2. Effect of Lei Cha powder addition on the quality of Lei Cha black grass jelly
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Figure 3. Effect of xylitol addition on the quality of Lei Cha black grass jelly
B 3. AHERZARINEXES B ER R R

Wl 3 Fron, AHERE AN B R B BUR PR IR IF A G — . BEE AR AN A A Wrg i, #¢
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Table 4. Design scheme and results of response surface experiments
4. MM ERE R R R KR

[ECoass A BBV INE (%) B IERBIANINE (%)  CARPEREAS IR (%) EE ()
1 1 0 -1 77.3
2 0 0 0 87.4
3 1 -1 0 78.9
4 0 0 87.0
5 -1 0 -1 76.3
6 0 1 1 68.0
7 0 0 0 86.6
8 0 -1 1 78.0
9 0 0 0 86.3
10 -1 1 0 72.9
11 -1 0 1 78.8
12 -1 -1 0 76.1
13 1 1 79.7
14 0 0 0 88.6
15 0 -1 -1 75.0
16 1 1 0 65.4
17 0 1 -1 72.8

Table 5. Analysis of variance (ANOVA) for sensory score response surface model
F 5. BREWSNINEIER S E 5

Ti FERUR F H Sy Fia P i BN
Y 735.04 9 81.67 34.04 <0.0001 >
A 0.98 1 0.98 0.41 0.5431
B 104.4 1 104.4 4351 0.0003 *
C 1.20 1 1.20 0.50 0.5021
AB 26.52 1 26.52 11.05 0.0127 -
AC 0.0025 1 0.0025 0.001 0.9752
BC 15.21 1 15.21 6.34 0.0399 -
A2 90.65 1 90.65 37.78 0.0005 *
B2 357.54 1 357.54 149.02 <0.0001 -
2 85.83 1 85.83 35.77 0.0006 *
= 16.80 7 2.40
R 13.59 3 453 5.65 0.0639 L
afiR 72 321 4 0.802
MEE 751.8 16
R? 0.978
R 0.949

E: P<0.05, RPEFAZEEN, HER; P<001, XHUEFWEE, H"ER.
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Figure 4. Contour and response surface plots for the interaction effects of black grass jelly powder and Lei Cha powder on sensory score
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Figure 5. Contour and response surface plots for the interaction effects of black grass jelly powder and xylitol on sensory score
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Figure 6. Contour and response surface plots for the interaction effects of Lei Cha powder and xylitol on sensory score
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Table 6. Effects of carrageenan addition on product stability

6. FhRX = miaE IR

RRRRME%)  BEED) () H#PE (mm) JBERG P (N) PHIEE(m)  HTKEE(%)
0.00 86.80+0.26° 4.082+0.06° 534+022°  2173+0.08  11.61+0.73* 10.96 + 0.42¢
0.10 87.00+0.53%  4.460+0.08" 549+0.11° 2.299+0.17% 12.62+0.94® 9.08+0.20°
0.20 87.80+ 040> 5740+0.05° 535+0.14%  2520+0.05° 13.47+0.16" 6.29 +0.20°
0.30 88.20+0.44> 5975+006° 585+025°  2.928+0.15° 17.09+0.56° 4.39+0.14%
0.40 86.80+0.17¢  6.696+0.04° 561+0.14%  2998+0.14° 16.82+1.15 3.94+0.342

e FSVEERE R A FVNG TR AS R R R A I 8] 2 573 2.2 (P < 0.05), MR T RN ZRALE .
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RGHRIUE R I w6 52 A ) BCE B TR RV (R R R, A S T I P R N SR R
3.00%. FEAHy 0.70%. AHEEE 5.00%. Fe T ZmIECT7, WIEUESEANIN 0.30% <AL v A 24k B 7= i N
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