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Optimization of Low Sugar Loquat Mulberry
Compound Jam Formula

YANG Dongsong'?, ZHANG Jiaqi'"?, HUANG Yelong'?, LIN Kaiyuan"?, WANG Hong'*"

(1.College of Food Science and Engineering, Lingnan Normal University, Zhanjiang 524048, China;
2.Guangdong Province Cantonese Cuisine Master Master Studio, Lingnan Normal University, Zhanjiang 524048, China)

Abstract: Aiming at the defects of traditional high sugar jam, loquat and mulberry were used as main raw materials to
develop low sugar compound jam. The ratio of loquat in the compound fruit pulp, citric acid addition, white granulated
sugar addition and pectin addition were screened by a single factor experiment. According to sensory score, Box-Benhnken
central composite design experiment was adopted to optimize the formula of low sugar loquat mulberry jam. The results
showed that the optimal formula parameters were as follows: The ratio of loquat in the compound fruit pulp was 32%, the
addition of citric acid was 0.1%, the addition of white granulated sugar was 20.5% and the addition of pectin was 1.0%.
Under these conditions, the sensory score of low sugar loquat and mulberry compound jam was (91.29+1.02) scores. The
product was bright purple in sauce color, harmonious sourness and sweetness, rich in fruit flavor, moderate in viscosity,
good in gel stability, total acid content 1.01%, pH value 3.64, moisture content 67.84%, ash content 0.36%, protein content
0.82%, vitamin C content was 8.69 mg/100 g, soluble solids content 31.51%, compared with GB/T 22474-2008 "Jam"
which required less than 65% sugar content, the total sugar content of the product was only 27.02%, which met the demand
for low sugar in the jam market, and the microbial indexes were in line with the national standards. The results could
provide theoretical reference for the product development and industrial production of low sugar loquat mulberry compound
jam.
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Fig.1 Production process of low sugar loquat mulberry

compound jam
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Table 1 Factors and levels of response surface experiment

1.2.5 AL E i

1.2.5.1 BEEMEEN A 10 BEAIFEIA L
ME A 520 B 78 ZH X IR AN AT SR B S R A
PE L BER . SRFIHLUIRAS 4 MR ERE SR PPN
(3 2). TR BURE S B TR B IB R, 78
FR06E T FHIRIR SRS A AD G E; B T,
TR, DASR R R AR RS A TN, SR
PIRIA | B AR AR SRR BE 5 PP 5 s, TPA e A
Yo RE | BTN ECRR S, SR TOH T K AP

22 E FBTEMARAE R 100)

Table 2 Sensory quality evaluation criteria (total scores 100)

AP X M AR X R X X R
WL (%) IR (%) BIE(%)  BnE(%)
-1 20 0.05 18 0.9
0 30 0.10 20 1.0
40 0.15 22 1.1

Bzt PEo bR IME)

BAGE, Pt R g0 16~20

% EREL BN RS i) 11~15
( Zof,j) IR, PR 6~10
0 TPRIRHR, Pl R IRE 0~5

RTINE B, FEGR I AR, [k 5 26~30

B TR U, T B ARG, [k — 16~25
(30%) IRBREARFLT, F1ERMEHLRE, Rl A I 6~15
AT AN, 1 SRR, TC [0k 0~5

ML SRR AR, SRS b 16~20

SN AR ZE BT R AT, SRR & — A 11~15
(20%) AL SRR A 2, SR kAl A2 6~10
SRBRERG 22, FEA MR ST 0~5

TR SRR, BRI BT, TR M 26~30
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O B B T, RS 05
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Fig.2 Effect of the ratio of loquat in the compound fruit pulp
on sensory quality of jam
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Fig.3 Effect of citric acid addition on sensory quality of jam
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Fig.4 Effect of white granulated sugar addition on sensory
quality of jam
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Fig.5 Effect of pectin addition on sensory quality of jam
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Box-Behnken HUaZH A BT HREOARAY, 3@ L5 IR
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Table 3 Designs and results of response surface methodology

BRas) X, X, X, X, YIEE PR (4))
1 -1 -1 0 0 83.75
2 0 1 1 0 89.42
3 -1 0 0 1 85.54
4 -1 0 1 0 86.66
5 0 0 0 0 91.57
6 0 0 0 0 91.03
7 0 1 -1 0 87.02
8 0 0 0 0 91.62
9 0 -1 0 1 88.35
10 0 -1 -1 0 85.57
11 -1 0 -1 0 84.46
12 0 0 1 -1 87.32
13 0 0 -1 1 87.25
14 -1 1 0 0 84.76
15 1 0 0 -1 86.08
16 0 -1 0 -1 83.84
17 1 0 -1 0 86.68
18 1 0 0 1 88.59
19 0 0 0 0 90.83
20 0 1 0 1 87.46
21 -1 0 0 -1 85.54
22 1 -1 0 0 83.69
23 1 0 1 0 87.90
24 0 0 0 0 91.51
25 0 -1 1 0 86.62
26 0 0 1 1 89.71
27 1 1 0 0 88.49
28 0 1 0 -1 87.75
29 0 0 -1 -1 85.22

AR (X ) X7 il it SR E U TS 53 (Y ) Y Rl 137 T
Y.

Y=91.31+0.89X,+1.09X,+0.95X,+0.93X ,+
0.95X,X,—0.25X,X,+0.63X,X,+0.34X,X,—1.20X,X,
+0.090X,X,~3.21X,*2.64X,*~1.75X,>~1.89X %,

T7 2253 T8 R N3 4 o AR R 2 &
SRFG 1 B D DA 3 [ A A Y B S PR R 36 FAE
47.18, P<0.0001, =W [a] YR AU IR BB b F7KF; 2R
WITA A 3 FEH R 2.26, P=0.2242>0.05, 2 L1304 36
AN, Hp—kI X, X, X5, X, K HI XX, .
XX, IRI X 2L X, X7 X2 a5 (P<0.01); 38
HIN X, X, B#FH(P<0.05). b FAEI/INATH, 5200
AERABAAE S0 52 G R BB VE 43 i IR 3R )7 HES )
MR X>X>X>X o

K4 AR 220k

Table 4 Analysis of variance of regression model

FEAE FHM HME  ¥WEF O FHE PlE BN
H5E 160.90 14 1149  47.18  <0.0001 o
X, 9.58 1 9.58  39.31  <0.0001 o
X, 14.26 1 1426 5853  <0.0001 o
X, 10.89 1 10.89  44.69  <0.0001 o
X, 10.36 1 1036 42,53 <0.0001 o
XX, 3.59 1 359 1474 0.0018 ok
XX 0.24 1 024 099 03377
XX, 1.58 1 158 647  0.0234 *
X, X, 0.46 1 0.46 187  0.1930
XX, 5.76 1 576  23.65  0.0003 o
XX, 0.032 1 0.032 013  0.7208
X,? 66.76 1 66.76 274.05 <0.0001 o
Xy 45.06 1 4506 18497 <0.0001 o
Xy’ 19.79 1 19.79 8125  <0.0001 o
X,? 23.28 1 2328 9556 <0.0001 %
5% 2% 3.41 14 0.24
AU 2.90 10 0.29 226 0.2242
4R 2% 0.51 4 0.13

J=¥il] 164.31 28
7 IR P<0.05, BE K 7 R RP<0.01, B B EKT-.

FHES 5 e I PPA S8R 7T A, PE R RP=
0.9792, Ui Iy R 5 SE BRI B -G B 4 AL IE PR &
B R 5 7=0.9585, BLHIAT 95.85% Miu A 1% 451
AR AR CVAE I 0.56%<5%, T 7R BLIFHY
HIME; (5 H Adeq Precision 2y 21.831>4, KR
HIEA R0 53HE 1, SRR, Rz AY ] T
T AERC T O BRE T .

#£5 WML S EER

Table 5 Response surface evaluation parameter

R RAdjz C.V.
0.9792 0.9585 0.56 21.831

Adeq Precision

2.2.2 NN TE BT e R TR A 2R R A
PREN I RIFE R, S T 4% 19 25 58 X i o (B A S 0],
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Fig.6 Response surface and contour map of the effect of the
ratio of loquat in the compound fruit pulp and citric
acid addition on sensory scores
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B 1.02%, BB PP IME R 91.74 4y ZERJT S
ERVE RSN, B AR S S T Dy AW 5 52 5 SR
WL 32%, PP R A& 0.1%, PR BH S I 45
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1.02) 4y, SERRTIIMEAH2Z /1N, LB 12200 N 18 4 E 7
ATy 2 AT Ese s o
24 F@mRE
2.4.1 BULFEVRANAEYIFERS AR 6 nTA, IRHAL
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Fig.7 Response surface and contour map of the effect of the
ratio of loquat in the compound fruit pulp and
pectin addition on sensory scores

0.05 0.08 0.10 0.13 0.15
Xy FPETRE N (%)
B 8 KPR N A SR s 0 R E T
S 14 7 T A 25 e 2

Fig.8 Response surface and contour map of the effect of citric

acid addition and pectin addition on sensory scores
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Table 7 Microbial indexes of low sugar loquat mulberry
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Fig.9 Sensory evaluation radar map of low sugar loquat
mulberry compound jam and commercially
available mulberry jam
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