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Development and shelf-life determination of senior-friendly strawberry jelly

Ji Hyeon Kim and Sea Cheol Min*
Department of Food Science and Technology, Seoul Women's University

Abstract Senior-friendly strawberry jelly was developed using strawberry juice, sugar, xanthan gum, and locust bean
gum. The experimental variables included strawberry juice (30.0-40.0%, w/w) and sugar (7.5-10.0%, w/w) concentrations
and the xanthan gum/locust bean gum ratio (0.3-4.0), and interactions among these variables were predicted using a
response surface methodology. The optimal concentrations of strawberry juice and sugar and the ratio of xanthan gum/
locust bean gum, determined against jelly hardness, were found to be 40.0, 10.0, and 1.5%, respectively. The hardness,
gumminess, and chewiness of strawberry jelly increased significantly during storage at 5 and 15°C (p<0.05). The lightness
of the gum decreased significantly at both temperatures (p<0.05), whereas the hue angle increased during storage at 15°C.
The zero-order kinetics was used to predict the shelf-life of the prepared jelly (R>=0.89-0.96), which was determined to

be 38 and 26 days at 5 and 15°C, respectively.

Keywords: strawberry, jelly, senior-friendly food, product development, shelf-life

M B
207190 i A ol sl st 4a el o
e 1 ol Wt B FHe Adeim w9l AT 2718 7t

=

&3lal UTi(1,2). =A ﬁ?}(Unlted Nations, UN)2 A A4 F
654 o’ ATt AABHE Hlgo] 7, 14, 18|13 20% odd W
£ 747} 3Fst AL, A1E AR, 2 AbS|Etal Aelstar 9l
th3). SEvEls 200088 71HoZ w#3 ARl Y,
ko7 2026 d0 21 Alglo] =Ed Ao7 d=FL Qrh4).
&, v+, 5Y 59 =vbe dvksl x#Est JeYEL e
vhe seuets FEER vEshy) MeE Aﬁr@). aeR
SEiveEte A 9 Qb F48H APl 2 233 A
of W wEA ti-gaok e L dso T x=Ql19] 75 gtow

FE BT F Ue st tpFe RIS Fe A

STETHE6).

‘“"ﬂ(Fragarla ananassay= /};OI
T3 gto] £ HA|FolTh(7). T, 7]
010}‘4 A, XebE, 283 3 58 3
T2 3& g £3 a3 dshA &
AR @7 EEH S kst

-

e

A 2
]:]E].
e o10s gl
MER C, QHEA}
| el o

Heh®). st
©) & F

=0

oh fr B

].

o]

olr

%ol
5317k 57] 49

*Corresponding author: Sea Cheol Min, Department of Food Sci-
ence and Technology, Seoul Women’s University, Seoul 01797,
Korea

Tel: +82-2-970-5635

Fax: +82-2-970-5977

E-mail: smin@swu.ac.kr

Received March 2, 2017; revised March 18, 2017,

accepted March 20, 2017

181

YEH #F - AZEHAY A FE
P }\]E-l }(H z«ﬂ‘j/] ,_[__('_Dr O]'O]Z:ﬂ%]
E}EW “‘714 RE 'Y F 2
PR

! ‘
=Y Qe AEo] F

E}(5

o] golxl WrEL F
TR JHFEL UTH(10).
T de B 7 71s el
St EFE JiEsl
A7t AYE I 9 12). e FE] dele BE &
A, 7ld, 7, ARy, 2RI, 2ASET §9 ¢
& AR % o] &3} XﬂZ:E]—‘:—Eﬂ(B) 53] e H BALE
}04 AR 739 TR R AREE wrth A o]
ke A ?l—xg/\élo] =olAtty LA ATH(14-16).
°4:TL-4 28 IR} 4ol A3 Aol st
Agel *]X—ii‘r%] @7] AEE ¥ 271E o83 Az, Al
ZzHE Ao daxel Mzeo WHIEg 2% A A AlE
(controlled storage testyS F3l 5°C9} 15°C A% 5 #H2siH, A

9] A< (shelf-lifeyS ol Z3h=

fd
o
)
<

sIsf 2

Fll‘

Ol'ﬂ o2 Fﬂ FlO
V

2y

=

I

>
i

0|

AlS

Fu

o

AYolA AE-S B7)=
g3t 27| (Fragarza ananassa)=. g
o e g AHS 2
A 25°ColA 302 &<t

ax} EFU] 57 (Nonsan, Korea)]|
3 3¥(Seoulhyang) &3]3
20°CollA] WEERen A ARE-sl]
Wwxete st dled 2E &
2215571(DD-701, Hurom Group Co., Gimhae, Korea)= 2}531]
D7) A7F AAE B2 F2E Ak 2] A Az Al AR
3k A F = A (ESfood, Gunpo, Korea), EHAXEF 7 (9]0l 222
F49%), A% (Samyang Co., Ltd., Seoul, Korea), L83l AF
(Hanju Co., Ltd., Ulsan, Korea)olmﬁ}.

ofi

2 ffr

x
4 "

15




182 =2 Z38k8] %] A 49 WA 2 & (2017)

M= 4y

27] AYE Axste ol AHEE 7] F29 Ay 7 1
23 e ZASEZA Y] HES Table 19 YeRAJT. 2t
B, EAXEFA, 183 &5 TP F EFE SF
TE 7Y oln A8 e EAZEZHY F FA=
025 o1, &g ¥ 020l tk(17). EFNE stEHolE
(MS-300HS, Misung Science Co., Ltd., Yangju, Korea)s ©]-83}
o] 40°CollA 10 &<t 7FEAIH L, olel &7] 25 Huish &
90-95°CellA 108 B 7FE38IATH(15). old &34 7159 <4,
g7] F2 <, 283 SHRT o T2 F 100g0] HES s}
Aok 7tE EES vkl AglE 8 58 48 ERHE: 22
om, =00 1L.5em)ll ¥ F F4E BaL 4°CollA 4A7F Bt v

YAA @7) Ags Azt

2| MY =Xst

A AR A8 Aol FHEA 2138 Ae] A=, 44, 2L
g3 RIPA oz A 13, 06, 2B 0.5Nol| go] A
W ATHS,11,17,18). A2 AE HA3 432 v
(response surface methodology, RSM)2- |83} 67]19] F41%k
7= 20709 Aoz AFEHATK19) (Table 1). WH-EHEA
W A3 AL Minitab (ver. 17, Minitab Inc., State College,
PA, USAYS A3t Faisidith 59 ®dS B7] F2 3+
(30.0-40.0%, wiw), D& TEH(7.5-10.0%, wiw), 123 /=
AZEZAL] HIE(034.00102, T4 Wl 7] de] A%,
A4, 213 J3/doldth

BlAx &£H

=7] Aol Aw, 74, 22 A8 8BS 7(TAXT
express 2007, Stable Micro Systems, Surrey, UK)E A}-&3}
Table 20 Vel zAog elxx =23 EA(texture profile
analysis, TPA)S S AtH11). A1FEE A5 wol7F ZH2 22

cm®} 1.0 cme] AT}

AH
|

= £X

@7] A5 gE ®F MWAIK(Calibration Plate CR-400) 2]l
223 AAA (Minolta Chroma Meter CR-400, Minolta Camera
Co., Osaka, Japan)S AF2-3}lo] Hunter L (lightness), a (redness),
)3 b (yellowness) #o2 43T 4 Al D 10°8
o]l &3U L, BE WAT(L=94.11, a=-0.62, b=321)CF Ax}7|
=2 AU @] F2o) A 8L AAzHhue angle,
6, arctangent b/ax57.3)2.Z LERY S THQ20).

Mgt ME AIE
SATANES Sa HZ 3l AFow wE @) AgE gA
2 A L= 2719 5°Cs} 15°C
oA 562 ok AA3HA 3, 4Y 7o dlaxel Mx W

ME+Y olE

HZHskE A=Y AgrEE
£ ARESIATRS,11,17,18). AldE % & (controlled storage test)
Qg B8 4 Ao A=E AFIARM S AFAFRY
b 03k WA AT 13 WA AR WHHEAF kS K,
o D310
S Tkt

23] 98 FAAER A=
Pz

= =
o=
2

H = H, + kgt )
H = Hpe #)

(day)y= 242} 8l

t
Ak, 02} W&

Q10 = k (3)

Q71 k= A 2E(DOA Y] &3S Ve
A% 2= 5ecolA A A
AA(IHZE At 3JARAS Sl o
oA Ao AFrHE AHH Q%

olgstel FakATH).

3 24
BE A¥e A W MEENL, & We) wEuit 74 540
stel Al WA Z7o] ol FolHrh9). 7 EEe| Fagel 2

ME x|Xst

FATAEe R AAS gk widn gy F& g, A%
s, deb/=ASEZY vE: X, X, X)o wE Azl g
2% 5 Table 19 et Aele] Ax, #A, 28z A
< W] P2 I AR g, a8 Ae/EAZEZ Y H
$o] 247t 35.0, 7.5%, 223 219 w 7PF =k, 250 350,
8.8%, 23 03¢ 7ol 7P Yrkth(Table 1).

Al Ul @7] F29 e due] e JAe/EASER
el vl dagle] A=, A4, 28 A3 Fo4d 9
TS FA FUTHp>0.05)Table 1). A, 74271¢4, 283
Eool HFog vk Aol Alely EUFEFoE wE A
o] A% Fo| Hrtgo] & w Fol THE Wk AEELE, o}
23 BA Fo gkl Z7t2 AlY W pH7F ZAET, pH 7
e AP AE o) old mE Ao Ax ¥ M A
S 7B $ith(23,24). WA 2 AToA ARS-SE HeEbh ) 24X

72} pH 2-12 = 3-119] M= Hge A 9

E

— = .

AdatEg 7] F2 U B, e A e f710(25)
A7y B Aele] "z A 9T FA BRE Ao= A

60:] T

7"1]'%1_4'(26) ol AEE4) dhafo] XEkAy 2AAEZTHOR wr
€ Aol g2 g FA U= Renou 5(15)9] HiL
s fAteie,

e /EAEZ A H|Eo| ZH
2t 35.0%¢} 2190 25 Adke] dapo] 7.5%d wrrt 88%U
froldoz vre A3 Q43492 B thp<0.05)(Table 1). ]
& el sk w0 A $89 o) A4 BrEE vE



A} 3]

st =] A sl 183

Table 1. Experimental variables and their values for the determination of the optimum formulation for senior-friendly strawberry jelly

Explanatory variables-
strawberry juice concentration: X,C,;
sugar concentration: X,, C,;

Response variables®

Experiment the ratio of xanthan gum/locust bean gum: X;, C,
number Coded value Real value
X, X, X, % C“‘/ W) (% C“z/ /w) C, Hardness (N) ~ Gumminess (N)  Chewiness (N)

1 -1.68 0 0 30.0 8.8 2.1 1.5+0.2% 0.6+0.1* 0.5+0.0®
2 -1 -1 -1 32.0 8.0 1.0 1.2+0.4® 0.4:£0.2: 0.3+0.1%
3 -1 -1 1 32.0 8.0 3.2 1.5+0.4* 0.6+0.2° 0.4+0.1*
4 -1 1 -1 32.0 9.5 1.0 1.3£0.3 0.5+0.1*° 0.4+0.1"
5 -1 1 32.0 9.5 3.2 1.120.1® 0.420.0°¢ 0.30.0%¢
6 0 -1.68 0 35.0 7.5 2.1 1.6+0.1* 0.7+0.1° 0.5+0.0°

7 0 0 -1.68 35.0 8.8 0.3 0.6+0.1° 0.2+0.0¢ 0.120.0¢

8 0 0 0 35.0 8.8 2.1 1.0+0.4* 0.4+0.2°4 0.3%0.1%¢
9 0 0 0 35.0 8.8 2.1 1.0+0.3® 0.4+0.1 0.2+0.1<¢
10 0 0 0 35.0 8.8 2.1 1.0+0.3® 0.4+0.1 0.3%0.1%¢
11 0 0 0 35.0 8.8 2.1 1.0+0.3® 0.4+0.154 0.3%0.1%¢
12 0 0 0 35.0 8.8 2.1 1.0+0.4® 0.4+0.2 0.2+0.1%¢
13 0 0 0 35.0 8.8 2.1 1.0+0.4® 0.4+0.2 0.2+0.1%¢
14 0 0 1.68 35.0 8.8 4.0 1.2+0.3% 0.5+0.1%® 0.320.1%¢
15 0 1.68 0 35.0 10.0 2.1 1.120.3® 0.5+0.1%® 0.420.1%
16 1 -1 -1 38.0 8.0 1.0 1.5+0.4* 0.6+0.2® 0.420.1%
17 1 -1 1 38.0 8.0 3.2 1.2+0.2* 0.5+0.1%® 0.320.1%¢
18 1 1 -1 38.0 9.5 1.0 1.2+0.2* 0.5+0.1*° 0.4+0.1"
19 1 1 1 38.0 9.5 3.2 1.0£0.1* 0.40.0™ 0.3+0.0"
20 1.68 0 0 40.0 8.8 2.1 1.4+0.3* 0.5+0.1%® 0.420.1%

“The results are means+tstandard deviations (#=9). Values with the different subscript letters in the same column are significantly different (p<0.05)
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Fig. 1. Changes in the hardness (A), gumminess (B), and
chewiness (C) of senior-friendly strawberry jelly during storage
at 5 and 15°C for 56 days. The strawberry jelly was made of 40.0%
strawberry juice and 10.0% sugar, with the ratio of xanthan gum and
locust bean gum of 1.5.
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Table 2. Operating conditions for texture profile analysis of
strawberry jellies

Parameters Conditions
Measuring type Two bite compression
Plunger type Cylindrical type (@ 50 mm)
Pre-test speed 1.0 mm/s
Test speed 2.0 mm/s
Post-test speed 1.0 mm/s
Deformation ratio 50%

15°C A% F =@7] Ao Azt Hels vH 5°C Ko} 15°Ce
Al AAzre] 2717} et RgEd(Fig 2), ol 27] W o
EAtolopd Alae] Zhaw Q13 GAsh7K34,35) Ao w2
15°Coll A e] A 5 o Bol dojyly] WliEoz AlgE).

MEry 4d

At Ag Agogie Ao Ao Ax HolEE 3Ry
gt Ak 5°ce} 15°CoM 9] 02} WhS] R*= ZH2E 0.9634 0.89%
3, 17 wkge] R*E ZHZE 0949 0.67°10th AR A9E
Bl 5°Ce 15°CollM A T Axe] Wsh= 12} vkgRTE 0
2} wkgol ofsf HdsA dgEE AL IRIETh 5°c 15°C
oA 0xF WL ke ZH2E 0.0135%F 0.0090113L, o] =
B ARG 257F @S W XY F A= Wt o & AL ¢
F AUk 5°Cek 15°C Ato] F7+e] QwkE 0.69% ALFE AT
ALY FELIAXNE 1.8 N2 39S w(11) AF 2% 5°C0
Ao AgEE e 385U(38Y)E AAHUT E3L QWS o)
sl dl&3t A 2% 15°CoNA Y] AFGTELS 26.6L(268)E o
ZE A mEhA 2 Aol aFA s A PR HH
slste] et B7] Adele W 2244 REgs W 38Y &
S f5o] 7hed Aoz s

o (o] 3
L =
g EE aeel dgel SRl W @] A A,

A Alsh Aol Qe A
2o) AHe W) Fo gy

(B)

0 10 20 30 40 50 60

Storage time (day)

Fig. 2. Changes in the lightness (A), redness (B), yellowness (C), and hue angle (D) of senior-friendly strawberry jelly during storage at
5 and 15°C for 56 days. The strawberry jelly was made of 40.0% strawberry juice and 10.0% sugar, with the ratio of xanthan gum and locust

bean gum of 1.5.
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