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A Trial for Preparation of Jam using Sea Mustard Stem

Chang-Bum AHN, Tai-Sun SHIN and Taik-Soo NAM

Department of food science and nutrition, Yosu national university,
Yosu 550-749, Korea

Preparation of sea mustard stem jam (SMSJ) with addition of commercial ingredients, sucrose, high methoxyl pectin (HM pectin)
or low methoxyl pectin (LM pectin), organic acid (or its salt), and synthetic strawberry flavor to sea mustard stem paste was
investigated. The sea mustard stem paste was produced by crushing sea mustard stem and homogenizing it with 2.5 times water of
sea mustard stem, then followed by filtering (30~35 mesh). The effects of those ingredients on the physical properties and the
sensory score of SMSJ were evaluated. The SMSJ prepared with combination of 65% (w/w) sugar, 1.0% (w/w) pectin, and 0.3%
(w/w) citric acid or with combination of 65% (w/w) sugar, 1.0% (w/w) LM pectin, and 0.08% (w/w) calcium lactate, which finally
adjusted to 62 Brix, was similar to commercial strawberry or apple jam in gel strength. Addition of over 0.06% (v/w) synthetic
strawberry flavor to sea mustard stem paste showed a good effect of masking the undesirable sea mustard flavor.
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B2 A dgHez FH FFHA & AL FA9 Aoy
dukle] 7|5 AE 2 ¢ vt AFHY A4 AxF &
1 Aok Yo &g, A, R0E F3 e Fr)do] 23
wek olye} (A, 1972 %17, 1975) 9199 AZs FAEOR
g% EA8e ¢74E D-mannuronic acid®} L-guluronic acid
b EY A el g14 AT 3 e IR EINEFH
(BH, 197802 2H288 W28, 55 (Cd), s &4
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obZ Aol A 9134 o). High methoxyl pectin (HM pectin; este-
rification degree, 74% ), low methoxyl pectin (LM pectin; esterifi-
cation degree, 35%), citric acid (Purity, 99.96% ), sodium citrate



r O
o
=12
>

424

(Purity, 99.81%), tartaric acid (Purity, 99.8%), calcium tartarate
(Purity, 99.6%), malic acid (Purity, 99.8%) % calcium lactate
(Purity, 99.5%)€ 44202 o|§HE Ao g F435A} AY 3%
FERAA FhsU. 223 ogHE AHets] H3) AHEE
¥4 =7]1% (Ethyl butyrate, 9.7%; ethyl 2-methylbutyrate, 2.4%;
isoamyl butyrate, 2.1%; ethyl 3-phenylglycidate, 1.8%; 3-hexen-1-
ol, 1.9%; benzyl alcohol, 124%; ethyl maltol, 82%;
glycol 61.5%)2 FA A HAstgdX £f3S o

propylene

YulYE, pH % B

FEL FY7tEY, 29 ¥ AL semimicro-Kjeldahl, 242
Soxhletd, 3|&& W43 or AUt GdL 1HEY
FRoA zoud 244 2 s W go2 JeEhidlL, pH

£ pH meter (400A ORION, USAIZ &H3geH Bxe 7
A (PR-301, ATAGO Co. Ltd, Japan)2 =334t}

Dloi 7| nﬂO]ﬁ\__E_ o1} ng‘ xﬂ}_

AAE v9e Asd F F3~4U2F 94 (Be 298 43 9
I 2712 B #88 £V & HAT 5% B AR
3t g4 82U ¥ 712 chopper (@ 3mm)2 2282
homogenizer (Dynamic Co., Model 31BL91, USA)E #d 3%

%, 30~50mesh A2 o FH3 Pt A HA e FEL 3L
A7t oAl gAgSET 2 qAste Fgole gdsn

£ fg£7]9 2599 ES HUbaAoh o] #H & F3te v

&7 1kg_°_i—r51 U]‘ﬂ HO|AE 325kgs ¥ 4 UAT ¢
o7 Ao ugE7] Hol2E (03 *Brix)® YAFY ¥l
FAste T J‘l%‘ j o] 61]53}01 A AxPER AHEEHT.

sldE7|Ae ngE7] Hol2E 100g9 sucrose 65gF ¥
7tdsted & 50 °Brixel 2% F FAl 7}%’3 Y3 pectin (HM
pectin F=E LM pectin) 04~16g3 ¥ (F 60T 4~5% pec-
tin 49 42 A7) A% 7}§3}5’\i‘4. oF 55 °Brixoll ©& ¥
ol B 2 9% 01~05¢g AV U (44482 Hoh)
44 brix (58~66 °Brix)7t @ W7HA 7tdste P|HE7)AE A
Z3t9t WdHE AHE FHoz Agd BI1F (002010
nd) & 7tde] B AF AT

Texture?| &%

NBEE 94 A7 €971F £7]9 ©o} Rheometer (SUN
SCIENTIFIC CO., LTD., JAPAN, Model COMPAC-100) 2 o}
o} 22 2o £33t dolA force-deformation TA LB

E] 2 7} TPA (texture profile analysis) parameterS 233§
th A 2% (gel strength) & @9 HAF de o) oz Ax
(hardness)© A2 o9} ARE AR 7IHE7AA 7I9kste
d 9o g A 1Eyg3Ne aHnAe Ay vld ZE (stre-
ngth) & T8 o2, 24 (adhesiveness) S A AH A ¥
road cell& A&7} BAFE A9 22 YehR It Rheome-
ter 2323 sample size, ®35X30mm (a cylinder); load cell
size, $20X40 mm (a cylinder); % deformation, 67; crossed head
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speed, 60 mm/min; number of bite, 1; weight of load cell, 2kg
(full scale); Temperature, 23%0.5C.

10919 #5HA 290 o8 HAH
£ ds AFgdsty gy 2 dgdas
2 dq% } ]°ﬂ 3 TPA parameters} dut A, 3H4H gel
%"‘ﬁ (B, 4% 539 5)9 1% EXS f)rhmi %]
A Q87 G2AY AzAE g2 B0 M2 gE AF

FEE & A=E FEsigod, 75 glE RS HMGJ
G2 (20~254) 59, 92 (20~254) 592 FAYT Bt
T 5eA #EY (53 s 49, 4%, £, 3%, BEold, 23
vt 14, $ vrohoz Axd AESG ARAES #54

> =

Abg & AAHo3 24390t (Steel and Torrie, 1980).
27 9 1%
0/ Y OjHE7|of YHIME
ndZE7)e FETEFE 87910002 v} A A7t YA
At 4l A3 gsEL YR b Wn JEe va
2 AUt 1 WY ErlYg A FHFL 03g/100g2 2 of
£ ok} (Table D).

Table 1. Proximate composition of sea mustard stem

(g/100 )
. Crude Crude  Carbo-
Moisture protein lipid hydrate Ash
Sea mustard 88.2 2.5 .03 5.0 40
Sea mustard g7 16 03 45 57

stem

AlZH o] TPA parameter

ZW ABHIL Qe (DA 2 0AF) 38 F9 #Y4 ] TPA pa-
rameter 2 °Brixt= Table 29} 2t} °Brixt & A Fo] 62~649]
HAAZ E=E 27N ArgAle] vls] HFAolut gel stre-
ngth7} 493 @it A 25 DAF AF o] OAF AEET 24)

o] gel strength® 73 YA BEHoZE Y 2
o =4 HEAL F Aole YERA EUT ]i o] o] Ho}
100~300 dyne/cm® A= B9 gel strengthZ2< 3 B3
Aolg YeR)Y] olfte AL ¢ & YU

HII20| 0|AEI(He E40 ojX= gg

3Z ME 5% (Brix)Q ¥g: n9Z7) Hol2E 100g° su-

crose 65g, HM pectin 1.0g 2 sodium citrate = citric acid 0.3
gS A/E H%F FTE 58~66 °Brix2 B3 Az v4g
£714 AEY TPA parameters Fig. 1, 29+ 2t} Sodium cit-
rate® A7t & AFS A% (Fig. 1) adhesiveness, hardness
% gel strength 5 FE7F 371855 74t 271 58 &
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Fig. 1. Effect of sugar on TPA parameters of sea mustard stem
jam samples:
The samples were prepared by adding of sucrose 65 g,
HM pectin 1.0g, and sodium citrate 0.3 g in the sea
mustard stem paste 100 g and heating till reaching the
desired concentration of 58~66 °Brix. The determina-
tions were replicated three times for each sample.

60 °Brixql A|EE #FHEE Hol {54} A8t gel FA ol
AdZ A G A2 FEHNUN, 62 °Brix o] FAE o=
BAE gelol FAHA oY AH AlFy 7)Ao v]F] @ Holg)
on (Table 2), YolA EZAGE =70 ZEo #sdoz
g v AR Zathe HE Bkt 9 citric acidE A7)
AL A (Fig D& % F7ol W& TPA parameter 5719
AL sodium citratet ZH. 58 ¥ 60 °Brixd] AEE gel ¥
Ao} o} F ol AR Gk, 62 o)A TPA parameter#o] w3 3]
F7tet7] A#atg on, °Brix 6290 A|EE sodium citrate® 7}
S ASHTE gel strength7} 88} o) Z7hate] Al DALY B

Table 2. Texture properties of commercial fruit jams

TPA parameters

Jam Mz(lirketl) °Brix  Adhesive- Hardness Gel
product ness (X100  strength
(® dyne/cm®) {dyne/cm?)
Strawberry D 64 243£217 16161145 25881164
jam 0 63 11.5%15 604+ 94 9681102
. D 62 271315 1158% 81 1855%13.8
Apple jam
0] 62 112£13 585+ 59 937+ 78
. D 63 11.3£0.6 369+ 43 59.2% 5.1
Grape jam
0 635 47106 126+ 14 202+ 20

1) D and O represent the kinds of jam products produced by the
different maker.
2) MeanzS.D. (n=3).
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Fig. 2. Effect of sugar on TPA parameters of sea mustard stem
jam samples:
The samples were prepared by adding of sucrose 65 g,
HM pectin 1.0 g, and citric acid 0.3 g in the sea mus-
tard stem paste 100 g and heating till reaching the de-
sired concentration of 58~66 °Brix. The determina-
tions were replicated three times for each sample.

U A3 (Table 2)B20 7t 22 #& YA Citric acid
A7 X189 gel strength7t €53 R citric acid 712 A8
pH7} Yol 7] d& (WgE&7] Ho|2Ed citric acid 03%E 3
78 pH 7300141 3,502 2 Wopd) oz AZdrh. HM pectin®
A pH (20~35 9% 2T sucrose (60~65%)7F A7s o)A
S 9 gel¥F Aol & "Edn R3HN Ut} (Fennema, 1985; Ra-
phaelides et al, 1996). @53 Hrtol 3H citric acid 7}
Aae 349 43 fAE A5te |AZ, °Brix 64 2 669 AlEE
gel strength7} W& Zatn Aok £8 A% 39 AR Jaio
A AFoE AP G AT FEHAG A% AEE °B-
x 629 A&7} 712 A4 29, sodium citrate 7t A2 E
24 citric acid A7 AR QLA BFARE =4S FA
&t

HM pectin & §7|AM2 G&: v]HE7] #Ho]AE 100g0) suc-
tose 65 g citric acid 0.3 g€ H7181 HM pecting 04~1.6 g2}
w9z g2 Aristel Az 092714 AF (62 °Brix) 9 TPA
parameter= Fig. 3% ZTh HM pectin 0.4g H7t ASE gel©l
AR ART 07g HIMAIEE gelol BHHALY widsige
5, HM pectin®] 37} 5% 1.0g ©]d9AE TPA parameter’}
7438 %7189tk HM pectin 1.0g 371771 A1#AE 3 v w8
HFE gelolgtn RIEHAL I o) HME AFL gel B
UR A8 AFezA AR gz #EEHUG. T2 1Y
£7) Ho]£E 100 goll sucrose 65 g% HM pectin 1.0g& #7131
citric acid® 0.1~0.5g2 ¥ 2 F713e AzE AE (62 °Brix)
8] TPA parameterS 43 E 3 (Fig 4), citric acid®] 37} 27}
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Fig. 3. Effect of HM pectin on TPA parameters of sea mustard
stem jam samples:
The samples were prepared by adding of sucrose 65 g,
HM pectin 04~1.6g, and citric acid 0.3 g in the sea
mustard stem paste 100 g and heating till reaching the
desired concentration of 62 °Brix. The determinations
were replicated three times for each sample.

2500

HEN Adhesiveness(g)
Hardness(x1000, Dyne/cm2)
R Gel strength(Dyne/cm2)

2000 A

1500 4

1000

500 -

TPA parameters

40

20

0.1 0.2 0.3 0.4 0.5

Citric acid(%, w/w)

Fig. 4. Effect of citric acid on TPA parameters of sea mustard
stem jam samples:
The samples were prepared by adding of sucrose 65 g,
HM pectin 1.0g, and citric acid 0.1~0.5g in the sea
mustard stem paste 100 g and heating till reaching the
desired concentration of 62 °Brix. The determinations
were replicated three times for each sample.

SRR

71852 TPA parameterd©] $71tdx 1 F7te Fxu &
ol AEY FFEEE 58~66 °Brix> 2 2l ¥ A% (Fig. 2)% A9
AR #5322 & | FA citric acid 03 g #7418 AF o)
b8 R 2 o3 Ht AFEES AR AF vlE gel stre-
ngth7t U5 23 &4, A g27] #¢]2E 100g9 sucrose 65
g, HM pectin 1.0g 2 339 #7714 (citric acid, tartaric acid %
malic acid)& #7403 g #7138t Az¢ AF (62 °Brix) 9 TPA
parametere Fig. 59 #t}. Citric acid®. U} tartaric acid ¥ malic
acid A7} AE Y gel strength7t B4 Eo} tartaric acid®) 3 4=
citric acid®] oF S¥], malic acid®] A%+ oF 4u] EFsic) o] 2L
olfE ¥ o AEH o} AT $A pHY 9% Aoz &
et slgE7) Ho)2E 100g9) 339 #7148 47 03g A
7ttg& 7% tartaric acid (pH 3.14), malic acid (pH 3.44) 2
citric acid (pH 3.50) ¥7l7¢ €02 ¥ pHE e,
LM pectin ¥ R7/6e| A WFE7] FHo]2E 100 g suc-
rose 65 g, calcium lactate 0.08 g 2 LM pecting 04~16g =
28] Ariste Az AF (62 °Brix)®) TPA parametere Fig.
63 2t LM pectin®] #7}o] $71848 TPA parameter & °©]
71y 13g o139 FxeAME A9 Aovt gid. #F
A Hot & NFAFTH v AFH LM pectin F7HEFES 1.0~
13ge] Hdg Aoz AGHUD 4, vHE7] Hol2E 100
g°ll sucrose 65 g, LM pectin 1.0g 2 calcium lactate 0.04~0.12
g HH=Z ¢ A7t M2 AF (62 °Brix)9 TPA para-
meterE HHEH (Fig. 7), calcium lactate”’} S713el weh TPA
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Fig. 5. Effect of organic acids on TPA parameters of sea mus-
tard stem jam samples:
The samples were prepared by adding of sucrose 65 g,
HM pectin 1.0g, and each organic acid (citric acid,
tartaric acid, and malic acid) 0.3 g in the sea mustard
stem paste 100g and heating till reaching the desired
concentration of 62 °Brix. The determinations were re-
plicated three times for each sample.
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Fig. 6. Effect of LM pectin on TPA parameters of sea mustard
stem jam samples:
The samples were prepared by adding of sucrose 65 g,
LM pectin 0.4~1.6 g, and calcium lactate 0.08 g in the
sea mustard stem paste 100 g and heating till reaching
the desired concentration of 62 °Brix. The determina-
tions were replicated three times for each sample.
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Fig. 7. Effect of calcium lactate on TPA parameters of sea mu-
stard stem jam samples:
The samples were prepared by adding of sucrose 65 g,
LM pectin 1.0g, and calcium lactate 0.04~0.12¢g in
the sea mustard stem paste 100 g and heating till rea-
ching the desired concentration of 62 °Brix. The deter-
minations were replicated three times for each sample.

parameterd JAl F7HEA 2 010 g ool HE 2 AHol7t §lo]

H% AhEL 008~010g9) WA/t ABE Aoz BIHUL
Fig. 3o} YJebd HM pectin (1.0%, w/w ©14) 3 citric acid (0.3 %,
wiw) A7MAES} v 2s] B of gel strength?} %31 & XA E
7&olAet. 2] calcium citrate P41 sodium citrateE 0.1~
05g% MAZ A E 45 (Fig 8)T gel strength7h o
FW 1 sodium citrate?] FE7} gel strengthd] Hl X g
olE 4 gifith o] 2 ZF}E LM pectin calcium® 2-& 27}
o] & & oA AT geld FAT¥E B dxFa gl
tt (Fennema, 1985; Raphaclides et al, 1996). =8 LM pectin
4 HM pectin (1.0g)& H7F83 sodium citrateE 0.1~0.5 g9
W2 A7e 43 (Fig. 9), ¥ sodium citrate FE9AE gel
Zaag7) ey 05g sxdME S48 gel BH¥AHA U
Ebtth. ©)& HM pectin® 24 714 W4 sodium citrates} 2
L 7198 FEF e AES gelS € F YTE AL H

FZ Z3o)n, LM pectin® calcium lactate®} &L f7]1¢0]
obd 714+ (citric acid) € $EF (05%, w/w) 713IH HM pec-
ting B¢RGe ESFAL AR BLA AFHUE & geld
& F USE ¢ F AT (Fig. 10).

O[HE7| Mot AlE Dol 2sZAL

A7 ZAHE vgoZ $43ctn RIHE 2379 v
42718 (AF A F9E7] Hol2E 100890 sucrose 65g HM
pectin 1.0g 2 citric acid 03 g #7138} 7tE3te 62 °Brix2
3 AF, AF B: 1gE7] Ho]2E 100g° sucrose 65g, LM pe-
ctin 10g 2 calcium lactate 0.08 g& A7Fst 7}E3td 62 °B-
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3 Gel strenght(Dyne/cm2)

TPA parameters
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Sadium citrate(%, w/w)

Fig. 8. Effect of sodium citrate on TPA parameters of sea mus-
tard stem jam samples:
The samples were prepared by adding of sucrose 65 g,
LM pectin 1.0g, and sodium citrate 0.1~0.5g in the
sea mustard stem paste 100g and heating until rea-
ching the desired concentration of 62 °Brix. The deter-
minations were replicated three times for each sample.
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Fig. 9. Effects of sodium citrate and HM pectin on TPA para-
meters of sea mustard stem jam samples;
The samples were prepared by adding of sucrose 65 g,
HM pectin 1.0g, and sodium citrate 0.1~0.5g in the
sea mustard stem paste 100 g and heating till reaching
the desired concentration of 62 °Brix. The determina-
tions were replicated three times for each sample.
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ix2 ¢ AF) 3 AE AL (3 DAY E7] L A4, Table
29 F4& 10909 ¥H¥ #5389 E B v, AES 4
HE Table 33 2o TextureB oAM= HIE713 AF A A
HAZEI #9759 Fo7l oy AF B o7t YU o
T 9 &9 dot e tha: A =4 g Ao FIHY
A Hup] wely e Ao ¥ AU HA gt dAe
nGE7Igo] ARAZEY 4 gded olv WY 579 W
AE g dojdde Ae 9%de AF4ey € + U %y
ASe AE C7H /MR =2 BeHNESE QoY YE IS F
AED} v ad B of 1% FAFERANA FA7 gl AF
AT AE AF CU DY fAE A%E JYeRISIL AF Be A
ghol o AFTY Fo4FY FAACE dRFy FFL
o AA] Z3EY @8 A2 F2 A9 AR 2714 7t R
291 UeA A AEL FAFHA Aozt YU THHLE H
7t AR5 BE 9A AS B9 AFo] nYEIIA AEFRLY
FoFog $4% Aoz Jeged o 22 Fojy 1A &
29L& vgErAel 7AAR e vtFFHA £F 1f9 HxFH
HEQ Ao FRHAUY. B5HA AR T E o vFF
71%0] Assr) JeMe Mze 98 THY Moly) die) ¥
FA7E ¢ 2o st Yol AL e SR HEARA
23 HzHe AN £E AvHolol T Aoz AZHIT.

o3 Eo1e] 0[%9F Auan
Ag AAYF v gE71e B5HA 2% 0 VlEROh ¥

Table 3. Sensory evaluation of the sea mustard stem jams and
commercial fruit jams

600
W Adhesiveness(g) Mean score?
550 Hardness(x1000, Dyne/cm2) Sample Overall
500 4 WRER Gel strenght(Dyne/em?2) jam? Texture Odor Taste Color vera
acceptance
450 - A 4.2 35 4.0° 34° 3.6°
2 400 B 3P 34 38 33 34"
% 350 : C 43 4.1° 42° 40 42°
s 1 D 4.7 39 4.0° 3.6° 40°
& 300 ) i . . . . »
g i 1) Means with different superscript within the same column are
B 2501 significantly (p <0.01) different. S-point hedonic scale: ;
very good, 4; good, 3; acceptable, 2; poor, 1; very poor. Sen-
120 4 sory evaluation of samples was performed by an 10-member
80 - trained panel. The significance of the sensory evaluation were
40 | estimated by analysis of variance (ANOVA) and the Duncan’
s multiple range test procedures (Steel and Torrie, 1980).
0 B

0.5

0.2

0.3 0.4

Citric acid(%, wiw)

Fig. 10. Effects of citric acid and LM pectin on TPA parame-
ters of sea mustard stem jam samples:
The samples were prepared by adding of sucrose 65 g,
LM pectin 1.0 g, and citric acid 0.1~0.5g in the sea
mustard stem paste 100g and heating till reaching
the desired concentration of 62 °Brix. The determina-
tions were replicated three times for each sample.

2) A: The sea mustard stem jam prepared by adding of sucrose
65 g, HM pectin 1.0 g, and citric acid 0.3 g in the sea mustard
stem paste 100 g and heating till reaching the desired concen-
tration of 62 °Brix; B: The sea mustard stem jam prepared by
adding of sucrose 65g, LM pectin 1.0g, and calcium lactate
0.08 g in the sea mustard stem paste 100g and heating till
reaching the desired concentration of 62 °Brix; C: Commer-
cial strawberry jam produced from D Co., Ltd., South Korea
(64 °Brix); D: Commercial apple jam produced from D Co.,
Ltd., South Korea (62 °Brix).
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HES Htrh Table 3904 Az¥ vj92714 AF Ad

NS AAFY Aete Azd Of AW R4S
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Table 4. Sensory evaluation of the sea mustard stem jams and
commercial fruit jams

Mean score of sensory attribute
(odor )V

35
3
39
41*
42°
41°

1) Means with different superscript within the same column are
significantly (p<0.01) different. S-point hedonic scale: 5; very
good, 4; good, 3; acceptable, 2; poor, 1; very poor. Sensory
evaluation of samples was performed by an 10-member trai-
ned panel. The significance of the sensory evaluation were es-
timated by analysis of variance (ANOVA) and the Duncan’s
multiple range test procedures (Steel and Torrie, 1980).

2) E, F, G, H: The sea mustard stem jams prepared by adding
of sucrose 65g, HM pectin 1.0g, and citric acid 03 g in the
sea mustard stem paste 100 g and heating till reaching the de-
sired concentration of 62 °Brix, followed by adding the straw-
berry flavor (0.02 0 for product E, 0.04 o for product F, 0.06
mé for product G, 0.08 mé for product H) for masking the sea
mustard odor; C: Commercial strawberry jam produced from
D Co., Ltd., South Korea (64 °Brix); D: Commercial apple
jam produced from D Co., Ltd, South Korea (62 °Brix).
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