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Physicochemical Properties of Bokbunja Jelly Containing Fermented
Sea Tangle Saccharina japonica Powder
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Department of Food Science and Biotechnology, Kunsan National University, Gunsan 54150, Republic of Korea
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This study investigated the physicochemical properties and physiological activities of jelly prepared from gelatin,
sugar, bokbunja extract, and different amounts (0, 0.5, 1, 2 and 3%) of fermented sea tangle Saccharina japonica pow-
der (FSP). The jelly moisture, pH, and sugar content slightly increased with increasing the FSP content. Hardness,
springiness, gumminess, chewiness, and cohesiveness also increased with increasing FSP concentration. Jelly anti-
oxidant activity did not change significantly with increasing FSP. In contrast, alcohol dehydrogenase and aldehyde
dehydrogenase activities in the jellies increased significantly with increasing FSP concentration. B-secretase inhibi-
tory activity in jellies also increased with increasing FSP concentration. Jellies containing 0.5 or 1% FSP achieved
the highest overall sensory acceptance scores. Taken together, these data indicate that addition of FSP to jelly appears
to improve its quality and physiological activities.

Keywords: Alcohol metabolizing activity, Bokbunja jelly, Fermented sea tangle, Physicochemical property, Physi-
ological activity

M B AluK(Saccharina japonica)= ZZFo| &35l= S|2F2 H[EL
2 gl v, 58] v, 24, 805 9 A 59 ool
| kL Al ZEukel 22 4 S-19 (COVID-19) E3(Ryu et al,, 2018), U&7 & A4S 7P wol st
S U3 248 S olislr] 918tk ilel 9148 welef 11 9) © ™ fucoidan, laminaran 52| t}g- Eot ZHs Ao 2
Holg Z7]o] 23k A 02 A 9t} o]o ule}, A = 2 A 9JeH(Choi et al., 1986; Kim et al., 1988; Colliec et al.,
7 g 9 ]S el A8 s el o) A5 8|7 Eol ¥ 1991). thA|utof] et =i - ©f A2 e B Aot
slslgl o, QA9 WP gRiol| 223 & 5 e D75 7KCho and Bang, 2004), 3-=Ho] 2 377 7KOh et al.,
AlE 87F S7FeRaL SUtk(Choi et al., 2022). o 2eF 1771 1998), @K (Usui et al., 1980) 53} 2] tharat Qe 247} 7]
573 Al Aol Higt W0l oA M=, & ke 573 At7h Hare]o] Qiek. gHH, ThAIHEE o] 83t Al E 5= 3
= e AREA ol tigt A7t 2hs] AegE 257 FE3 oA sk A o7t thAnk 549 3,
A Qlek 1 F Sl v s e S vh kAL § S B 224 5O FAR AE SAEA A = A=
© AoR BRIE o] A, s U o ofEe] a4 S 9 dA Sl ol2fRt ZAIE siEsk] 915t Saccharomyces
3 -8 A9 % SR B/ rklee etal, 2017). T cerevisiae %S o] &-3k0] W A7) GALE HHETIA|OE 22
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Ho| e ¢t Eom et al., 2010). -4kt WA A aR= FHA
3} 24 (Lee et al., 2010)3 0t o g} &3 Ealls1} 7|2
WA & 7HKang et al., 2010; Ryu et al., 2016) 5-2] t}okst A2
3hjo] Holt 202 wral 2] 4B olokE eHi A o] 7177 )5 4]
£ 22 S25]0] 9lthRyu et al., 2018). o] 2|3+ 2] 7154
o] ¥ frikt WaATAuEE H7IRE AlF e 2= F7H(Seo et
al., 2018), 225=%(Ryu et al., 2018), Z1]7HH(Lee and Song,
2018), H2HA(Hwang et al., 2019) 50 & HaTIA|0}S 2he-
ok A359] thiA o] FERE Aot whebA] 7 Ao M= &
2l 8 7)o o] B} Gl ARTVSAE 242l §
Akt A A atel ik o] Spgt BRALE o] 85ke] 7] %
do] =il W] Het A2l 5 Al Z5talAL shlek Eok Al xeh A
2] 9] o|afsta] B4 9 e FAELT AegdS A5
of fAE WATHA|RLe] B85 50]7] 913t 7| 2AkR W
AR E TS o] 83 )1 RIS A5 TSk} st

=
Hu

a
0x
I

AERER-PYC

Aol AFgTE $AkE MRTHAITE Hi(Fermented S,
Japonica Powder, FSP)-2 G9uteitto] @ 3 &2 4| A(Gijang, Ko-
rea) 25 6] Ao ALg ST el A£S 9I3 Azel A
2}gl E(Chungeun F&B Co., Ltd., Goyang, Korea), E5
A} Z=Z9H(Haedameun berry, Buan, Korea), &2 A% 3
AR 22 mEEO A FJste] ARg-SHT). kel ] Bl el
AL 2A317] Y3l Folin-Ciocalteu’s reagent, gallic acid,
quercetin, 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azino-
bis(3-ethylbenzothiazoline-6-sulfonic  acid) diammonium
salt (ABTS), ascorbic acid, alcohol dehydrogenase (ADH),
aldehyde dehydrogenase (ALDH), B-nicotinamide adenine
dinucleotide hydrate (B-NAD) %! B-secretase (BACE1) assay
kit 52 Sigma-Aldrich Co. (St. Louis, MO, USA)oJ| 4] 7-¢13}
of ALY, 71 WS BE AJOFS BALG BT AlORE 74
sfof AbgHsic

LURCIADE &7t =2t 22|9f M=

ikt EETA o e 7R A e o] A= of Hie Blee
ouddE 8l HEst A= B eiet BleE okl At

8

Sis A7 vl o] met EEAk 220 g
gejetalon &, Aehd, Ae-2 Qg Fo = ARSIt #
A H7et e o] ik vle-2 Table 13 2.

NoE
i
WI
i
O~
=)
it

Z oF1/39] FQ1 27 mLof Aabel 5.5 g Wil 1027 &2 &
o} Wl of zho] BB} Egtoll oF2/35 Wi, Aeky) fAkgt
FORA| TS W2 & oRR ol A] R 2R A O] FHA] ol
o 3ol F7] Aol 22 £ T uE B Adtel §As A

% A3 4Cof A oF

SPRChAUL 7] HE) o) S8 ek AR 1 g At
T B BA47](MB27; Ohaus, Parsippany, NJ, USA)S AR
shol 33 ke Zgsle] Wpghow treholch pH 3 W=
242 7y AR 10 gt 257 40 mLE YA 7| (Magic MCH-
308; Tongyang/Magic, Seoul, Korea)of| 21l 5827t #23}s}
of 2ol Al 1027+ FAI5H %, 71 -8l 4E2](1,800 g, 15
ste] A5l Hstel pH W =S Z45kich. 24 A2
pH+= pH meter (SevenCompact™pH/lonmeter S220; Mettler
Toledo, Greifensee, Switzerland)E AR5} 33] HHE =4
sto] Jotgho @ Yehf et 24 Al 89] YEt FEA(HSR-
500; Atago Co., Tokyo, Japan)E ©]-&35}0] A|2 & G=A dl=
of W74 B A& F-39] vk Zg3ke] ‘Brix %62 EAI5HTH

xEZ &%

shachAlo H7h Hua Ao 24 24 RS U
3+ =7](20 X 20 X 20 mm)= A2 Th- texture analyzer (LS1;
Lloyd Instruments Ltd., Bognor Regis, England)E ©]-&-5}¢
plunger diameter 10.0 mm, pretest speed 5.0 mm/s, test speed
5.0 mmy/s, posttest 5.0 mm/s, distance 10.0 mm, contact force
5.0 g0 2122 Z % (hardness), -5-7%/d(cohesiveness), B
AJ(springiness), Al 4d(chewiness), F-2H4d (adhesiveness), 7
A (gumminess) S 203] yH2 2 ato] Hgko 2 e ek,
£ 22t Y SalwLols 3 £

UaAIEE H7F AL A2 o) 255 Al2e Al 50 gol
50% of[E-2- 450 mLE 7}5}0] 50°Coll A 24417k 5} shaking

Table 1. Recipe of jelly added with different concentration of fer-
mented sea tangle Saccharina japonica

(Unit, g)
Ingredients FJO' FJO.5 FJ1 FJ2 FJ3
FSP? 0.0 0.5 1.0 2.0 3.0
Bokbunja extract 50.0 495 490 48.0 470
Sugar 200 200 200 200 20.0
Gelatin 55 55 55 55 55
Water 245 245 245 245 245
Total 100.0 100.0 100.0 100.0 100.0

'FJO, Jelly added with 0% of fermented S. japonica powder; FJO.5,
Jelly added with 0.5% of fermented S. japonica powder; FJ1, Jelly
added with 1% of fermented S. japonica powder; FJ2, Jelly added
with 2% of fermented S. japonica powder; FI3, Jelly added with
3% of fermented S. japonica powder; *FSP, Fermented S. japonica
powder.
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incubator (120 rpm)of| 4] F=&3F th2- HUAE2](1,800 g, 155)
Tt & AT HE I]gotgint o] A4S AU 5=71(550)el
A oS AASEL 50 mLE 555k Aejo] 55 A=
2 ARSI & E8l = T 5742 Folin-DenisH & oF7F
&3t Shetty et al. (1995)2] B of| &5}o] 42345} ch. 2} Al
F(1 mL)°ll 95% ol €94 1 mLe} S/ 5SmLE Yol &
35t 3 50% Folin-Ciocalteu reagent 0.5 mLE ¥l 557F vt
SA7ek of7]ofl 5% Na,CO, $9 1 mLE 7}t 5 A1 gha
ol A 1AIZF & HEG-AI X 3 53-8 = A|(Optizen Pop; KLAB,
Seoul, Korea)E ©]-8-5t0] o 725 nmo| A 3 =& S5}
At o|uf EEAFTAL gallic acidE EFEAE AR5
A RO F Za|vE TS AFESR AL gallic acid equivalents
(mg GAE/g extract)= LFEFY AT,

Z ZTtR 0|& kS Moreno et al. (2000)2] B2 oF
7E g sto] ofgfjel o] Zgsqlet 7+ A= -8-H(0.5 mL)o]|
1.5 mL, 95% ofe--5 &7t th3 0.1 mL, 10% aluminum
nitrate?} 0.1 mL, 1 M potassium acetateS 2} =2 7}5}o] &
et = Aol A 387 BEEAIX] the S 2.8 mLE 715t
1 2-0] 4] 30427t BES-AIZ] 3 3 415 nmo| A
FHES Z4hth Querceting EEEA AHg310] 5
b o2 2dE HE FACREE T St 0|t
O
it

P

2
B
sl
ot
o
m>~

ABTS o)zt 4758 ABTS' radical decolorization as-
say (Re et al., 1999) HH& o] 85}0] 24291}, 7.4 mMe]
ABTS2} 2.6 mM potassium persulfates 5 S3ofo] A2
oA 24X7F FQE BEA|SH] radicals FAAIY the A
3] 2140 ABTS €92 734 nmo|| 4] S4=7} 1.000£0.030
(meantSD)7} E X% phosphate-buffered saline (pH 7.4)&
& 3l4sto] g8t &5 50 pL (25 mg/mL)oll ABTS
#9950 pL2 H7ksto] ShaolA] 1087 ¥FSAIZL 5 734
nmo|4 FFEE S5t} Al4HA, ABTS eht]zd 2424
(%)=[(Control,,-Sample. ,,)/Control,,] X 100°] |5} 2+
= AHESHSITh

Age AshA $4E 25e) gstel Afetn
DPPHE AH8-3F 2te]zh 248/ 9] £42 Lee et al. (2017)
of whglol wreh 245tk 7+ AIR9N(1LS mL, 25 mgimL)
o 2] 0.4 mM DPPH radical ethanolic solution (1.5 mL)
3} ElaL, 37°COIA 3087 WESAIZL %, 5 517 nmol
A FF=E 5745kt DPPH gzt AZHdE o9
A4, DPPH 2t ZE 424 8Hd(%)=[(Control,,.-Sample, )/
Control, ,] X 1000 &J5te] 242 AFEsHRITt. ofuf, tiz
(Control,, )= B8 T4l FR4-E Ffato] 2A3 e

517/ =

5 b sl

734

ojelA] -

L
Tr‘%‘

- 718

ADH &4 =%

AT 7} 582AF AR 3559 ADH 2742 Racker
(1950)2) 2 FZ Mg sto] ket 2ol Sslsich. A9
T Hkgol e =222 0.45 mL, 1 M Tris-HCI buffer (pH 8.8)
0.25mL, 20 mM NAD" 0.1 mL, ethanol 0.1 mL % A]& 50 uLL
(100 mg/mL)Z H7}ato] A1 Lol|A] 5E7F uRS-A|Z] 5 ADH
(0.16 U/mL) 50 uLE 7}3}%, 340 nmoj|A] 10% 52t 30=
0w FHES 245190ch ADH B4 oble] A4,
ADH activity (%o)=[(Sample,,-Sample blank,, )/(Control,,-
Control blank,,,)] x 100] oJalo] B4& Axksisict. ol
BT (Control,, )= A2 T4l SRS Tole] 2% 5%
EE YeERRIAL, positive control2 ARE-3F hepos (CHO-A
Pharm. Co., Seoul, Koreay= 2F=-o]| 4| LA 5}o] AwlA o whet
242 5)451o] ALg3Tt.

ALDH &4 =%

Z A|29] ALDH ¥4J-2 Bostian and Betts (1978)2] ¥
o7k Bl te] oo} o] ZAslgich. A BT Wl 5
F42.05mL, 1 M Tris-HCI buffer (pH 8.8) 300 pL, 3 M KClI
100 pL, AJ& 150 pL (100 mg/mL), 20 mM NAD* 100 pL,
0.33 M 2-mercaptoethanol 100 pL, 0.1 M acetaldehyde 100
WLE Egsto] Ao A 57 RES-AIX] - ALDH (0.5 unit/
ml) 100 pL=Z 7F5}Fo] 340 nmojl A 108 50302 7H4 08 &
B 57steith. ALDH 248 o2 o] Al4H4, ALDH ac-
tivity (%)=[(Sample,,-Sample blank,, )/(Control,-Control
blank,, )] < 1000 °Jato] S AAFSHIE off i
(Control, )& A& T4l 2855 7hoto] 245 SRS 1}
EFY] 811, positive control 2 ARE-3F hepost= 282 3]}
Apgsit.

BACE! Moy &3

Z} A2 2] BACEI1 (B-secretase) 34242 fluorescence res-
onance energy transfer (FRET)-based B-secretase (BACE1)
assay kit AH&-5Fo] Z5H3Ic. AW Q] A 522 black
96-microwell plate®] fluorescent assay buffer (78-X pL, 50
mM sodium acetate, pH 4.5), BACEI substrate [20 pL, 50 uM
7-Methoxycoumarin-4-acetyl-[ Asn670, Leu671]-Amyloid f/
A4 Precursor Protein 770 Fragment 667-676-(2,4-dinitro-
phenyl)Lys-Arg-Arg amide], A|Z-8H4(X puL) ¥ BACE]l &
22 pL, 0.3 unit/pL)E A2 H7Fste] &3 3 37°CoflA|
2A|17F W8-A1 71 T2 microplate reader (Infinte F200; Tecan,
Minnedorf, Switzerland)E A8-51¢] Ex 320/Em 405 nmo]|
A FFAEE S45ISIth BACEIZ/ Y] A e th
4], BACEI inhibitory activity (%)=[1-(SF/CF)] x 1003} Z-o]

HEBLGEKSE, A7 EAf8}e] P47; CF, A= L4779
FHE).
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HavhAluE H7RE 22t 1“'3494 5Bt AEEE
1S ARals U oalA) 3088 tjakoz AlsE
of thste] 23] AAsHeS AT v 71
1SHCH A ok ATy 2] 14 9] Arg & HA
A 50T, 1040117-202106-HR-013-02). Z}2}2] A
]L.—Q‘ FAIAIZIHA A3 oo §l= %‘7101] AR
7} o] Alwstgon, 3t 712 A|RE ¥ }_6-]._]7_ .
=2 o 3l H Vs = 74/\]-§
skt H7kakE-2 A(color), H(aroma), t*E'](ﬂavor) z2A7
(chewiness), 21HF2] 0] 7] & % (overall acceptability)o] L, 2+ &}
Eof tjsle] 94 7] 5= 2 = (hedonic scale)Z 75T, 7]
Tt F7RA 1IHS H- Aol 97 i SR HaE
R IR i

SAXZ

go [> rlr L px oot ok
e FE >~ -Ilﬂ ml
il
2
E 2
L > o
do i

2 2 A
jug
T,
L
L

A% A= SPSS 22.0 package program (SPSS Inc., Chi-
cago, IL, USA)O.2 FA 2| e|sto] 33] 43t gho Fal+it
FHAR YERSIth ZF Al 7He] fo)4d A8 RAREA

(ANOVA)Z 3+ 5 P<0.05 4=5=9]| 4] Duncan’s multiple range
testol w2} EAJat] AR 2 5914 Aol A2,
#ot W o

8alo] 48 8%, pH o Y= HE

AR SACAUHESP)S] H7FRERS gEato] Al zgh Al
o @ﬂr 3HeF, pH @ whw o] A A3l Table 20f LreRYTH
2 Aol A Al 5T el i o 40.16-45.53%°
M2 A= ek FSPE A7I8HA] -2 ti2L(FI0)9] ~&
T2 40.16%3 71 Wk oL, FSP 3 7HH(FJ0.5-FI3)] <=

o

Table 2. Moisture, pH and °Brix of jelly with different concentra-
tion of fermented sea tangle Saccharina japonica

Sample! Moisture (%) pH °Brix

FJO 40.16+2.26°23 4.42+0.01¢ 6.00£0.00°
FJ0.5 40.91+0.19° 4.47+0.00¢ 6.00+0.00°
FJ1 42.82+2.38 4.54+0.00° 6.00+0.00°
FJ2 43.33+2.412° 4.59+0.00° 6.20+0.00°
FJ3 45.53+0.90° 4.69+0.00? 6.50+0.00?

'FJ0, Jelly added with 0% of fermented S. japonica powder; FJO.5,
Jelly added with 0.5% of fermented S. japonica powder; FJ1, Jelly
added with 1% of fermented S. japonica powder; FJ2, Jelly added
with 2% of fermented S. japonica powder; FJ3, Jelly added with
3% of fermented S. japonica powder. >Values are mean+SD (n=3).
*Means with different letters in a column are significantly different
at P<0.05 by Duncan's multiple range test.

B SHES 40.91-45.53%2 G4k WA} Hrlake] =
7ho)) wha 2B sleke HapA o g =7)ske] FSP 3% 271 A
2|(FI3)7F oA o= A YebHth(P<0.05). frikt Eack
Alap Buks 471 E173K(Seo et al., 2018), 215 Ryu et al.,
2018), Z1]7H4(Lee and Song, 2018)2] ¢17-of| 4] FSP2] A7}
o] uhe 8 ko] £-014] Aol glrki Baghuh,
t](Kim et al., 2007b) ¥ FZ5}2 -3 A 71ek Al2)(Kim et
al,, 2007a)°ﬂ/ﬁ = 7470 & H7bE Skl wet o o
o] Z7FEIlche AT B Yt} Eah mATLRE Hke o
42 17(Choi et al., 2010)64 531715:9] A7bego] Z7H
422 SR3teFo] 2715 ATk Sajiure] nao] 7]els)
£ AoR Raslolch. wed, Bl W] b wart
At 2k 7ol thE i o] Aol HrbA o2 ¢t
2ol $7 % 2 WYl mE 1 710 2lg 2
ﬂﬂloﬁﬂq
AtellAl A3t Ae] 9] pH H3lE S43 A}, FSP 3
}%AFﬂﬂ@ﬂ@ﬂApHﬂiﬁﬁéﬂ&%ﬁﬁ%Eﬁ
t}. FSPE H7181A] 9L o 2 (FI0)2] pHi 4.422 714 &
A YR oL, FSPE 0.5-3% 718k A2|(FJ0.5-FI3)o| A=
pH Zho] 4.47-4.692 2% © & Z7}51 ch(P<0.05). o] 23t
A= AR BaThAnE A7FE 207H(Lee and Song,
2018)°] 3F Aol A FSPE| H7tego] 715 pH7L 5
7hetehs maet 9 x|sh 302 ebgteh. webA Ao pH
H3k= FSPO| H7hg S7tel whE ZAxk= wehelth
AR BA AL H7FE 2] 9] Bees 6.00-6.50 “Brix
2 273]o0], FSPE A716t4) 9 o2 (FI0)3} FSPE
0.5% 2 1% 713t A2|(FJ0.5 U FI1)9] @ =7} 6.00 ‘Brix=
7P GEA UeRg oW, FSPE 2% 9 3% A7ieh Aej(F12 2
FI3)9] g== 717 6.20 2 6.50 “Brix 2 52211 2po| & H gl
CHP<0.05). o] 2|3t Aot A thA|nf H7hde] F7bof wE
Fo] Z7be A7
Ha|o| 7|AHH ==zt

SANF W A BaRS A 7sto] A &3k Ale]e] A7
< texture analyzer2 73 23 Table 39 We it
Z % (hardness) S EA413F Ay}, FSPE 71514 &btz
(FI0)2 283.89 % 10? glem’2 714 =& Aoz Uehgout
FSPE 0.5-3% =2 7[5 Z e 202.71 X 1074
268.89 X 10? g/em? & EoA|= 73S B ch(P<0.05). o]=
o] B 371 Ae)(Kim et al.,, 2007b)e} 2 Abw] 2ok 7}
A7) (Kim, 2019) 870l A] Z12he] Buke Hrlaes Aw

7} F7sHe A0 BalEe] E AT Avet Ax|she How
Upebeteh. o] gt Ak Hobdom Ayl B Sl g4
of 7]¢1%+ Aut= Azbc),

£F2] 4 (springiness)2 H/JE 2 355t = S UYEhll=
Z(Kim et al., 2006) .= FSPE 37614 o8- t2H(FJ0)>
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0.750] 31, FSPE 0.5-3%= Z7}A|17] H7Hto) e A2 0.72—
0.805 FSP H7}egol| uheh §-9]4 © & F7Fst3th(P<0.05). ©|
2ol Ail= Bgol B H7F oA Bgof B AUEF
o] W45 F7lelth= Aaket fAlsttH(Lee, 2016). A4
(gumminess)> BHILA| 2] Al 25 4H7]7] 7hs S AR 2 ThE=
A2 Z(Kim et al., 2006) T 27HFJ0)-S 2,254.36 X 10> dyne/
cm?o] 1L, FSPE 0.5-3%% H7Fs45 A7) A4do] $7t
310 FSPE 3% 713t A2 (FI3)7} 2,579.59 X 10? dyne/cm?
2 7F¢ =4 UERGTHP<0.05). %4l (chewiness)S 114
O NEE A717] 7Vt i E A= vebd A(Kim et al.,
2006)0.2 ) 2(FJ0)S 165.17 x 102 go| L, FSP 0.5-3% A
7h29] WFAL 111.72-195.40 % 102 g& WA TIA|a}F H 7k
o] Z7etrE Yol Fo A o & STtk A 0= et
(P<0.05). 3% 4(cohesiveness)> W52 Agto| Toisl= ¢
< vehd Z(Kim et al., 2006) 0.2 FSPE H7}6}17] 92tz

ojelA] -

L
Tr‘%‘

- 718

=, 4, B84 2 S840 Bobit Ao Bl uh
eh Aele] RARS §ARE WRThATE 22
u mele] A, B, A4, AN L S B 9T

F= o Azt
dalo| £ BaHs ¥ SatR0|S FY
=]

frakt AT 2US A7Fsto] Az Ao F £
iz 3l Eefhlieo|E ghefs £74o Ak Table 49} .
7} A o] F Ee)u= S 5793 A3t FSPE A 716HA| ¢
2 ) 234(FJ0)o] 1.31 mg GAE/go & 714 &=9kA|qk FSP 0.5
% A7HHFI0.5)1} F-2] 4 Ql Zpol= §l31aL, FSPE 1-3% 3
7¥gt H7FHFI1-FI3)2 1.22-1.24 mg GAE/g© &2 FSP¢] 3
7hegol| w2 & E2ulis oh ] Mske 24 e Ao ® 24l
%9t} Seo et al. (2018)2] FSPE 75t ¥l Akof 3t o)
A FSP] 7tk w2 & )z ool Wshe =24 Yt

A HATske] & A Aot UX|sh= Ao & SR1E QT A,
2-e)e) % Behu ol = FFS 2799 Ak R A(FI0)
0.19 mg QE/go| .01t FSPE 0.5-3% H7}31o] 4| %3t 47}
Z(FJ0.5-FJ3)2 0.17-0.22 mg QE/gO.& WHaThA|u} H7}ek
O] Z7tol wet F Feti o] & gheFo] A} F7kste] FSP3%

(FI0)S 0.770]9 2 FSPE 0.5-3%2 H7Fakg $34
o] Z7Fsko] FSP 3% 7kt Ae|(FI3)7F0.92% 7 =& 3k
= 2 ATHP<0.05). o]2igt =A% Avb= ov] I X7 A
(Kim et al., 2007b) ¥ 2} #bu] 2t 7} A 2|(Kim, 2019)2]
A At Akt fAFsHA ZF B H7EES] 7ol whet 7

Table 3. Texture of jelly with different concentration of fermented sea tangle Saccharina japonica

Sample’ Hardness (g/cm?) (x10?) Springiness ~ Gumminess (dyne/cm?) (x102) Chewiness (g) (x10?)  Cohesiveness
FJO 283.89+7.49223 0.75+0.01° 2,254.36156.37° 165.17+5.13° 0.77+0.01°
FJ0.5 202.71+4.44¢ 0.72+0.01¢ 1,764.46+49.87¢ 111.72+8.97¢ 0.760.01°
FJ1 226.52+5.92¢ 0.74+0.01° 1,817.64+47.34¢ 126.06+3.25° 0.78+0.01°
FJ2 257.16+10.94° 0.78+0.01° 2,448.94+37.22° 160.40+3.57° 0.86+0.01°
FJ3 268.89+3.22" 0.80+0.022 2,579.59+83.60? 195.40+8.68° 0.92+0.012

'FJO, Jelly added with 0% of fermented S. japonica powder; FJ0.5, Jelly added with 0.5% of fermented S. japonica powder; FJ1, Jelly
added with 1% of fermented S. japonica powder; FJ2, Jelly added with 2% of fermented S. japonica powder; FJ3, Jelly added with 3% of
fermented S. japonica powder. *Values are mean=SD (n=20). *Means with different letters in a column are significantly different at P<0.05
by Duncan's multiple range test.

Table 4. Antioxidant activities of jelly with different concentration of fermented sea tangle Saccharina japonica

Total polyphenolic contents  Total flavonoid contents ~ ABTS radical scavenging ~ DPPH radical scavenging

Sample’ (mg GAE/g) (mg QE/g) activity (%) activity (%)
FJO 1.3120.03:23 0.19+0.01° 70.6641.42:2 38.3940.77°
FJ0.5 1.30£0.03¢ 0.17£0.01¢ 79.68+0.69° 36.3740.79°
FJ1 1.2240.020 0.18+0.00 80.63+2.06° 35.5141.04°
FJ2 1.23+0.010 0.19:0.01° 74.42+1.990 32.7040.79°
FJ3 1.24£0.010 0.22+0.01¢ 73.16:+1.140 30.87+1.09°
Ascorbic acid* ND ND 77.68+0.37 70.04+1.52

'FJ0, Jelly added with 0% of fermented S. japonica powder; FJ0.5, Jelly added with 0.5% of fermented S. japonica powder; FJ1, Jelly added
with 1% of fermented S. japonica powder; FJ2, Jelly added with 2% of fermented S. japonica powder; FJ3, Jelly added with 3% of fermented
S. japonica powder. *Values are mean+SD (n=3). *Means with different letters in a column are significantly different at P<0.05 by Duncan's
multiple range test. *Ascorbic acid (final concentration, 5 pg/mL) was used as a positive control. ABTS, 2,2'-azino-bis(3-ethylbenzothiazo-
line-6-sulfonic acid) diammonium salt; DPPH, 2,2-diphenyl-1-picrylhydrazyl; ND, not determined.
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Fig. 1. Effects of jelly with different concentration of fermented sea
tangle Saccharina japonica on the alcohol dehydrogenase activity
(A) and acetaldehyde dehydrogenase activity (B). FJO, Jelly added
with 0% of fermented S. japonica powder; FJ0.5, Jelly added with
0.5% of fermented S. japonica powder; FJ1, Jelly added with 1%
of fermented S. japonica powder; FJ2, Jelly added with 2% of fer-
mented S. japonica powder; FJ3, Jelly added with 3% of fermented
S. japonica powder. These results were determined at a final con-
centration of 5 mg/mL of the extracts. Hepos (2-fold diluted) was
used as a positive control. ADH, alcohol dehydrogenase; ALDH,
aldehyde dehydrogenase. Values are mean+SD (n=3). Means with
different letters in a column are significantly different at P<0.05 by
Duncan's multiple range test.

st ADH 9 ALDH & 543t A3k= Fig. 13+ 2o} AW
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0.5% H7F3t H7}(FI0.5)2- 123%, FSPE 1% A 713t FI1S
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Fig. 2. BACE] inhibitory activities of jelly with different concen-
tration of fermented sea tangle Saccharina japonica. FJ0, Jelly add-
ed with 0% of fermented S. japonica powder; FJ0.5, Jelly added
with 0.5% of fermented S. japonica powder; FJ1, Jelly added with
1% of fermented S. japonica powder; FJ2, Jelly added with 2% of
fermented S. japonica powder; FI3, Jelly added with 3% of fer-
mented S. japonica powder. The BACE1 (B-secretase) activity was
determined at a final concentration of 50 mg/mL of the extracts.
STA-200 (H-Lys-Thr-Glu-Glu-Ile-Ser-Glu-Val-Asn-Sta-Val-Ala-
Glu-Phe-OH, final concentration at 200 uM) was used as a positive
control. Values are mean+SD (n=3). Means with different letters in
a column are significantly different at P<0.05 by Duncan's multiple
range test.
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Table 5. Sensory preference of jelly with different concentration of fermented sea tangle Saccharina japonica

Sample’ Color Aroma Flavor Chewiness Overall acceptability
FJO 6.31£2.00223 6.45+1.62° 7.07+1.602 6.69+1.832 6.93+1.312
FJ0.5 6.41+1.942 5.10+1.82° 4.93+1.73% 6.21+1.882 5.34+1.78°
FJ1 6.38+1.972 5.48+1.48° 5.00+2.10° 6.38+1.882 5.3441.93°
FJ2 6.03+2.112 4.79+2.16° 4.62+1.920° 6.03+2.212 4.93+2.17°
FJ3 5.97+2.242 5.03+2.08° 3.97+1.70° 6.004£2.35% 4.45%1.92°

'FJO, Jelly added with 0% of fermented S. japonica powder; FJO0.5, Jelly added with 0.5% of fermented S. japonica powder; FJ1, Jelly
added with 1% of fermented S. japonica powder; FJ2, Jelly added with 2% of fermented S. japonica powder; FJ3, Jelly added with 3% of
fermented S. japonica powder. *Values are mean=SD (n=50). *Means with different letters in a column are significantly different at P<0.05

by Duncan's multiple range test.

0] 5.48+1.48, 5.00+2.10, 6.38+1.882 7} =& Ao & e}t
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