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Abstract

Strawberry’s nutrition value is very high, while it is not easy to preserve. Jam production is an ef-
fective way of deep processing of fruit, which can improve fruit’s comprehensive benefit. Tradi-
tional jam has more sugar and consumers’ demand for low sugar products has significantly risen
in an attempt to alleviate the health problems. The low sugar strawberry jam was produced by the
low methoxyl pectin (LMP) gel mechanism. The influences of structure features, sensory quality
and the color of the different added sugar content on the low sugar strawberry jam were studied
by the method of the quality and structure analysis, chromatism analysis and sensory evaluation
methods. Main conclusions were as follows: 1) only LMP was selected as gelling agent and the op-
timal formula was as follows: the amount of LMP added was 1.4%; the amount of CaCl2 added was
1.4%; the amount of sucrose added was 20%. 2) Adding LMP with xanthan gum in the strawberry
jam as gelling agent, the optimal formula was as follows: the LMP:xanthan gum = 2:1, the amount
of gelling agent was 1.4%, the amount of CaCl2 was 0.16%, the amount of sucrose added was 15%.
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BR RS 2 A AR, M. BEEHTEAEENEER. TR AMECRRZE
P AN B AT DR SR SRS J5 DB A, BREF T Ah, K I3 i B s 75 a0 ek () R 6 T
ZUAREE,  DLORAIE R AR AR R RN TR A B I ) — R By . HArhidg LR
INP= i BB A, R RESL . SR, AR, TR,

BE A TS A B8R S, ATTIE 2 R SR R AR TARR AR Ak o o B il 8 77 0 1 R () 2 SRk i AAEAT:
IS K= ST R A B U e RS IR, B B SR R A T A . R R SR R
TFRFFE AR KRGS, S TFRETIIREEAEEENE . B, W EasEnReE, &R
W& — M AL — R g R, WA MEEY S BAE 60%LL I, 5 —JSat R i,
AIVEVER A & EAE 5%~55% 2 [F]. iR M BON) 7z, (Hl T g RE b S iEmeE, Aol
FE T AR SRR B 52 19 2 0 .

EMRHE R BT R, RS 2LEFEAE SEHE MUL 1.5:1 HRCRHEETT RICHE R % il RAF[3]ik
P LRI Tk Garrido 558 A [ARF 78 7 AN [RIRC 75 i) 2% (32 SR A8 2 . ke e o] 45252
FIEENE, FEBEAT TR AR RN s SRESE[S1E £ 25 53R L 3.7 B LLEIT A CHE R ¥ . 3 EAR 45 [6]
SRHEER . B, Y MR SREI T TP IRER .. B[S e, MEMR SR
BRI ILCH 7:3, IBERSARFERRELILN 1:0.8, pHEN 3.0, BRRINE N 0.4%0, Fi¥ AR
L AR e YEANER AR A4 . Wang 25 [8]RH 1 K FA BRI & 7 v AR A R M SR R gk AT 1 g il L 2 1k 7t
DA S HE SR ¥ . Gomez 55 A [91HF 5T 1 AN [] BRIAEL A $ EOUA) 5 o 281) e 2 SR 68 o Sk o 1) 4l 2 420 190 el SHe 5 2R
e I FRACARR M FBCE E  HEAT T 041 Buchweitz 25 A [1018F 72 T WS IS [F) SRS 6 B AE vh 16 75 2 A e M 1)
M. Alba % A[LLIEFF T pH XK H 4 R AL (low methoxyl pectin, LMP)AUSRAA S I 520 . 5 5 K55
N[L218E 5L T AN pHAE N LMP Bl i o o S i 24 m BE A BC# A8, @R T ANIR] pH Y8 BBl S L2,
N LMP 7EARE pH E NN IR HE T 5%,
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231 (FMEEERENIERE

PR R T2mENE 1R, HEETZEEESIT:

1) JERIALEE: FEAGEBERGAEEE . SRR R, AR R EER, RBRESR, EkE
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Figure 1. Flow chart of low sugar strawberry jam
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Table 1. Sensory evaluation of low sugar strawberry jam
# 1. RBEESREREITMNRI6] [13]

Wi H VRS b 35y
BREaM, Hitys—H% 13-20
% (20) FdONIRAL, B HEARIY 5 — 5 7~12
BIRRRMA, HiaR5 0~6
HHHFAYE, TRK 13~20
#%(20) BRESR, DR R 7~12
KEEES, BR®E 0~6
TRANGE R, SRR, Tk 21~30
W (30) THRR AT, SARRRER, SEATE SR 11~20
RS, TR AR SR Sk 0~10
MIAIDE), RBAREE T, T 2K, T4, TR 13~20
HLIEZ(20) HARYYS], WMBURTE, 3 ENTKED, H ek D 7~12
HikE, MBI, ENIKBE, dfRE, RRRE 0~6
ik RERIRA 4~5
BR(5) W (B A L 3
Fe R AU 2
etk Gl SRR 1
Dk, WEENS 4~5
IRERTE(S) BRI, REMAR S SR E S 2-3
Heifdk, WEARE . NER 1

2.3.5. AT

1) LMP ZSInEAR CaCl, % i EX 5B 44 5t 1 %2

] 8 HAL T 220, ot pH 9 3.4, Vi fE 9 80°C , ¥ fi# It 8] 24 15 min, 1 43 26 54 200 r/min.
LMP I EA 1.0%. 1.2%. 1.4%. 1.6%f, Z37l#sin CaCl, (&4 0.08%. 0.12%. 0.16%71 0.20%,
AR AR GURS TR A TR AR AT 7347 o

2) FERRVSINECXT BRI HE R AR

e EIRUA T Z ST, XN I E 24T SR R IR5e o 23 PR RE RS N2 15 € 9 10%. 15%.
200675 T BERHB R, 6 R AT IR

3) A LMP B —BRuRI i SR il 7 i IE 3 Se s it

PALLMP SN, CaCl YsIn&E . FEMEIAINE 3 MR ER, i — BT R E e

4) BB IR IEAL L5

TER B A S0 Bt b, SRR 3 [ SR AT S CHE — 25 BSOdk SRR P o AT BB VAN -

2.3.6. GitFESh

BT SER A 3 Wk, IHHECPIME . ARYE EAS SRR BRI T T BT, b, IREESRER
K53 BSRAA DN 2 25 /KF R LM R KR AR K, FFARTE 5 KSF Rk ESR H R Z6t B AR
AR, MR 52 B AR RC 7
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3. BERE S
3.1. LMP M4 LMP IR EEE EARDS) R

RYEE 2 AT 50, FEAHESRI 264, 24 CaClL INnINEAERS, FEZE LMP RIS INER IS, LMP 1)k
FERBHPEA BETIE R RS, T LMP RS RVEE 2L K G TR

EMFEHIEZME T, 2 LMP N INEAZRR, BE%E CaCl, MEsINERIE N, LMP [F5F 5t 2 30LE 8
K . BEE Ca™ RN, LMP REERERE It n. 24 LMP Jy 1.6%, CaCl, & &4 0.20%} #
Ko

[FIEF A LMP YRR, LMP ISR RE T B i tEom, M ACERRAR, FRSR MBS 0 5 BRI
4 LMP R INESN 1.6%I, LMP BERRRE S fsit, HAN AT, R MRy, (RILRER MR 2 LMP
N 1.0%HF, LMP BB RE /1802, B &, R iz, CE — B 5 2 MWK IR . 476
M, IRIGHTRIE ] LMP 588 1.2%. 1.4%. 1.6%1X =ANEAEE . IRL6 b x) 1.8%F LMP #ET 73l ,
RIFLBR e AR 3, EHAZEEZBRR, MLk,

Yuliarti A1 Han %5 A[14] [15]@F 5t &8, B LMP A1 Ca? i B (1 inda fd B i n B f v . LBt
% LMP E &[R35, LMP 7> FH R EE(-COOH) &=, KT LMP 4> TRl ff I FEsg /e, Fik
W T BRI IR g R, BETIHE R T RS T . Ca® IR FR A AENRE, Ca¥ilid A BRI T4
B X B £ Ca?* il LMP i B 235 /> T (-COO ) 1Al (I B8 T $ 4L 1 R A T 1Ot AL AR BT s 1 e
DR BR AL T R AR 25 o

Table 2. Texture characteristic index of LMP
%z 2. LMP 45 IEIE4R

75 LMP/% CaCl,/% fit /g piip L ZhiE(g*sec) HAFE
0.08 55.30 0.59 32.46
0.12 55.31 0.63 35.09

1 1.0 ARG, SRR
0.16 5551 0.64 35.09
0.20 56.13 0.64 35.36
0.08 7157 0.67 49.07

, Lo 012 72.96 069 2065 WD, A5,
016 76.68 0.70 52,09 GrRtk, BREBETS
0.20 79.23 0.70 54.85
0.08 78.27 0.61 47.89

5 " 012 s0.72 078 >16 AR R, A,
0.16 83.38 0.69 58.52 TRk, iR
0.20 85.72 0.83 61.12
0.08 86.57 0.62 5431

A 6 0.12 9094 063 3757 AERE, BURIR, A
0.16 94.04 0.67 62.14 AEGRIA, SRIERS
0.20 94.43 0.68 67.72
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3.2. EHENRNEN T REESERENEESMNRE TN

TEE R TS s TR SR W e — /N T R R 3, & SIS S &, TR R
H, e RREE X, PSR M &L, X TR S & s v i 2 A Ao AE
FA[15] [16]. FEREIETT ARG AN AT Y & &, X T HURA AR A R . 7RI LMP f1 CaCl, [f%
fitl b, SRR — P o R R . e 3 PR, BEEREREAS I E R SG ., S R R 4
BREH, RETHRIIERIIN, S8 7T RENRERRLL, X508 R R B . i
B, BEREROASINEA 15%EY 200%0), R IE R

X IIRE 5 T BRI MR BEAE SR 1 Lxy ay b (ERHT TIlE, LMERGR = 5B, LHEBK
R BTER, WM a"EALSE, bE AR, ax. b EBOK, 0 5% 1 n]
2L, 3, RIS E . BEE RS IR, REREA NS 1004 T 2 15% 0, L*AN b {E T,
FERIN TSR A = o B R B HAREE s T REE AN IS B 15%32 T+ 22 20%H), L*F1 b*{E JL-FIEA8 4k, X~
i B LT TE M, 1 @ (EEA R INE L oA A, 3B RERE X P ALt L TC R o

3.3. LMP AE—REFNREEEREEZRNERE TN

At — BN E R R BN T2, ARRRREER L, DL LMP RINE. CaClLilsings. R
AN 3 AN R, HE L9 IEA#K(F 4), #—S TR ETE.

H2e 5 5, &4 &8 A2B2C3, HJ LMP ¥sINEA 1.4%, CaCl, FIdsIn&E A 0.16%, FEIES IS
5 20%.

3.4. EEIERFIRINEPERLE

7R AT T 5 — B 7], A AR A 0 BCE SR[17] [18]. fEHL— LMP JEah b, #F—
WA LMP E G b8 5 i i — 0 ol R i M e . R S RO AR IS 1.4% (LMP + BER), 49
L LMP: BRI 2210 31 A1 4:1 B R E R0 . CaCly BRS04 0.12%. 0.14%7F1 0.16%; 1
BEHEE 53 75N 10% 15%F11 20%.

6 AT H: BER TN LMP:EJER A 2:1, HERIEINE N 15%, CaCl, & &N 0.16%.

Table 3. Effect of sugar content on color difference analysis and sensory evaluation of low sugar strawberry jam
F3. BEHAMEN T REESERENGESTAREITNZIG

75 PEER & L* a* b* BRI

1 10% 37.43 19.39 15.41 FRmOd RS A EER T
2 15% 31.61 18.62 11.22 PR ELE, KR B &
3 20% 31.40 19.03 11.35 FRMRAEARR, R R SE

Table 4. Orthogonal experimental design of low sugar strawberry jam

=4 REESRENERZAERIT

K CaCly/% LMP/% B #1%
1 0.12 1.0 10
2 0.16 1.2 15
3 0.20 1.4 20
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Table 5. Results of orthogonal experimental design of sensory evaluation of low sugar strawberry jam
#= 5 RBEESRERETNEZXNKLER S

R s A LMP/% B CaCl,/% C Hl 5 5/% BEE
1 1(1.2) 1(0.12) 1(10) 56.65
2 1 2 (0.16) 2 (15) 75.34
3 1 3(0.20) 3(20) 70.33
4 2 (1.4) 1 2 65.34
5 2 2 3 80.53
6 2 3 1 77.86
7 3(1.6) 1 3 67.77
8 3 2 1 74.67
9 3 3 2 79.88
Ki 202.32 189.76 209.18 ¥ =601.26
K, 223.73 230.54 220.56
Ks 222.32 228.07 218.63
ki 67.44 63.25 69.73
K, 7458 76.85 7352
ks 7411 76.02 72.88
R 7.14 136 3.79

e ARG RONERE RO N5

Table 6. Results of orthogonal experimental design of low sugar strawberry jam
# 6. RBEESREEXRWERIT

RIS A: LMP # 5 i B: SAb45/% C: W& =% RE NG
1 1(2:1) 1(0.12) 1(10) 62.74
2 1 2 (0.16) 2 (15) 86.21
3 1 3(0.20) 3(20) 84.54
4 2(3:1) 1 2 73.22
5 2 2 3 78.54
6 2 3 1 63.87
7 3(4:1) 1 3 74.65
8 3 2 1 68.39
9 3 3 2 70.87
Ky 233.49 210.61 195.00 £ =639.10
Kz 215.63 233.14 230.30
Ks 21391 219.28 237.73
ki 77.83 70.20 65.00
k> 71.88 77.71 76.77
Ks 71.30 73.09 79.24
R 6.53 751 14.24

E: BLESRONEE P DR )
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4. #hig

AH T R BB R JERE, TEBE R G AT R AT IR, ST T LMP. CaCl, ¥ N HE s
PEANER B S S A2, PR — Dl TR A ARG A T T 0 e SR 7 P I B AT PRV I B R 7 B R
(RIEEII . X 5 5 (N T L 2Tk, o rin Tt A oh R R . (B E R, K
BB G (0 AR PR R R SR . MRS SR P U AR E PR DU BB ZE (>, a*y bF) o, 3RTS
T UL RIS A R A B T EELTT N LMP &N 1.4%, CaCl, (s A 0.16%, K s N &N 20%.
B RO A IS 1.4%, LMP:3 )RR 2:1, FERIARINE N 15%, CaCl, & &4 0.16%. Frf3flhis
FRERE RN BN O, DR, BRENE D . B MR RRAER. LRk, #ikE s —3%
SEHRECR. BA—@ MR, W R AR

E&WH
B P A4 R 5 K 22 A G B LI 511Kl (201610708005)
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