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Education on Usage of Food Byproducts and Development
of Functional Food ingredients with maxium Antioxidative

Activities from Shrimp Byproducts.

Da-Woon, Jung

Major of Fisheries Education
Graduate School of Education,

Pukyong National University

Abstract

This thesis is about an experiment of |developing new functional food
ingredients from 'shrimp byproducts. Used shrimp for sample was
purchased from a shrimp processing plant in Florida, and then selected,
washed and dehydrated by heat” before triturated. The shrimp powder was
treated with Flavozyme, and the ‘best condition of enzyme treatment for
functional food ingredients was found with the surface respsurface
response methodology through the decomposed protein. Function was
analyzed to antioxitive activity on DPPH, metal chelating activity and total
amount of phenol content.

Experiment was designed accordingly as pH, temperatures, and enzyme

ratings. Reaction time of enzyme was 20 minutes, and the others variables



except temperature were reacted in the condition of 90C for 20 minutes,
for inactivating enzyme before and after the experiment.

Since the results ranged between 0.86 and 0.97, it showed that to use of
the surface respsurface response methodology was proper.

Only pH and temperatueres showed 95% of confidence in the degree of
hydrolysis of enzyme interactant and chelating activity of Fe, but enzyme
ratings do not affect to them, between 0.5 and 4.5. Antioxidative activity
on DPPH has adequacy only in the condition of all the first term
contained. Comparing to pH and temperature in the same condition, pH
affected stronger than the other.

According to the results, pH and temperature have significant effects to
Flavozyme's reaction.

To wuse this conclusion on teaching, It was needed to understand how
much students knew about’ byproducts. For ‘this, a survey was, taken to
the students about their knowledge of byproducts. The result showed that
they Dbarely have knowledge about it... Moreover, they knew only
well-known substances such as EPA, DHA or chitosan in' the functional
food ingredients using byproducts.

Based on this survey- result; It was needed to knew how much their
understanding of byproducts “was®changed. Examining before and after to
the control group, the two results were compared through t-test. It showed
that there is meaningful changes of average score in 95% of significance
level. This means the experiment had effect to the students.

Therefore new technologies or theories can be introduced to the classes
and we should raise the reality of knowledge about functional food

ingredients and eco-friendly processing of byproducts.
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oA B AAEZ 84 E A (tyrosine, dihydroxy phenylalnine)©] Ak ¢}
Zpe]del  EAstAA = Absta Al tyrosinaseol  ol3l]  AbsE A SE=
melanine® 2 QI8 % dAo] FF5, ag H A4 FoA AF HA st

_1_:,1«
=320l AstEthKim JS, 2003). o= <la]l A= oA Az o] &5 =

A AgsnE FAAL NS Astel 4R, AANE L WEBE 53
we hEE Az A HREel TR #AL AAR YU FEHL
F o e YAE F FRe: thel

typee] T4} g At Asle] 7198t exo typed E4&7F AA3] G4 = o
Slel(Heu MS, 2003) =& F& 2A(Kim JS, 2003), 7I19de F=,
astaxanthin 5 Th3st 27| o] &o] 7}53ftt.

Ao AA 2o i astaxanthin® &, A=A 3 fungi, bacteriacl 2

¥ 50| ¥ carotenoiddl MAE tocopherold} A FAol o&] HAH
2N

g atso] e FE 2ANZAA A S 02 A Fu o
Ao AE £9% 47 o|E8 = gl @e] A gtk 1 FolA

trans—astaxanthin(3,3’ -dihydroxy -8, B-carotene-4,4'-dione)> -carotene?]

FEAZ Y A FHA EAlste SEEA algae, fungi, 1@l

A5, Al 5o AR ERE AGAE] oAkl ol Ao, #AF, =

ZF SToR olF, FAHo FAS doFltt HE3k astaxanthine A
3

S AAsAY oAEE - Bk A E kA S sEAY  free radicalS

rr

JAstE 59 7ls°l "% oy (Krinsky, 1989). Astaxanthin®
Gdatksleee B-carotenes X P carotenoidE T 108 )4,
a-tocopherol . Th=  100~5008] ©]/d =om A AbAhd od] HAE=

A Ao 2EE oA st 3% B-carotene Rt $-Fdtthal A A Q)
T e AFAE S 719, 71EALS ks 58S vH Vs = Aot

7] ¥l (chitin,poly-B(1,4)-N-acetyl-D-glucosamine) & Al, A5 59



W A, ZY e EAE, TF A,

&t 59 = A Al gdd & 7FAH (Tsujikawa T, 2003),
FE A GA (Muzzarelli RAA., 1977), B A§318X(Nishimura K, 1984),
Z-(Jung BO, 1998)% 9] e HofojA]

Ty (Kojima K, 1979), 553
AT7F &= gl

F|Eqke] 75 2H ©io] AstE -NHCOCH;71E "olAlesir g ozn
s Fee Fol2ol 7Idee Aom dHAUth(Knorr D, 1984).
7| EALS Eolu daZdd= &EA Fow, - FUIAHAS FAdst
43 (Sanford PA, 1988)¥ ]y =2 HAAI Aot = Ha2ulo] 73}
AR AEe Sz AdHe Y JEAe FE&sH o R Aol

AR Biste] A8z A7 oEZH 7Fge= W (Hirano S, 1985) 3}

ZIEAME S whe= o]l deA dth(Sanford PA, 1988). AR oA &
T2 AL Esaa, dastea, HAESE A oFEAE SOl ol &5 A Jlon,
EAhHO R = Aspergillus sp., Bacillus sp.s© #4Y]dl= B-14-glycoside
AgS 7147388 chitosanaseZF ol €% 3L @l tH(Akiyama K, 1995). I,
ZIEAES 71EARS 4 -ERE-2 ZEA T WSAROEN dofA

AN ZAME B4 7183 FH O R acetic acidZt 7FH Wol AREE 1

Lo

A tH(Tsujikawa T, 2003).

2

18 - 7| Eqke A AN~5HWE AR ofFHE AdE 0
F5o] Qla(Naczk, 1981), AU Ale 7teH7|Boe A o=

77t 14~27%, 13~15% ¥ o] AthMuzzarelli, 1977a).
&l

ot

A AAH LR o] & 5 A= 7]

H
At (Muzzarelli, 1977b). ©o]¢} o] 7]€1& gFH o=z ZERFAur o]
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o A3 B

(1) ¥ =3

ANz 2g° FHF 20mME 3 F 1% F<F Biohomogenizer (BioMixer

10810, Biospec Products Inc, Bartlesville, OK, USA)Z o]&3alo] &33ir}.

APAA % pH, %, RABEA U A9 IHAh 229

Variables Unit Uncoded symbol Coded symbol
pHofreaction
) pH X1 X1
solution
Reaction
& Xz X2
temperature
Enzyme
) % X3 X3
concentration

(2) 7t A=Y =74 (Degreeofhydrolysis)

TR A =Sl =4S Benjakul & Morrisay(1997)2] Wil 34
APS avh WA dAds TheEaAll Als 125ue 2.0mee] 02M -

phosphate buffer(pH 8.0)2 7}3tar 0.01% TNBS solutione 1.0m% 7}3kc}



T oae F ogeszE olgdd 50TE RE e A 308
wkg A2k,

of 7)o thA] 0.1 M9 sodium sulfate 2.0mlS H7}star ALoA 15827F

ThA] WEE A 71 & 420nmoll A 3 =S =A 3o},

(Lt_L())
DH(%) = 7~ 100

(3) DPPHA|¢FE o]83 A3t =FH(DPPH assay of protein

hydrolysates)

DPPHel| that &3l @3=HS  Guerard S5(2007)¢] o] F3}o]
dde s F, e R Shel AA S ME T YA Y22 cheese
=

ool Relgr. EeE o ar9ea a4

Abg-3tE 10mg DPPHAI RS 50m¢  methanol &40l o4 AF&-3lc},
Control A&+ 3wl Z5 A7 0.15m MeOHE AFS-3}3L, blanks= 3ml MeOH :
water (15 @ 1 or 1.8 =12m) + 0.15m¢ DPPH-MeOHE Ab&3Ft.
NEgNe 3m0 AZ + 0.150p0 DPPHIMEGHE AL &1t RE A

0% B FedM WAL FREE

&
|
g
H
HE
o
24
e
ol
ol
2
Rl
w

Hoz At

Q1
—
do)
=]
8
=2
o)
B\
o,
Ol
ol
R
=2
0%
[
ot
B\
o
g
rlo
o
o
=
o

Ay —|A Acontr
Blank [ Sample Connol] %100

inhibition(%) = "
Blank

_10_



(4) Fe& o] &3 T4 9 Chelating activity

F2 Fe”' S 0] 43t chelating activity] =4 Ferrozine A oFS Al&31=

TARHE ol gttt =, AlE 256mel 125me] MeOHS #H7b ¢ %
A2 (2000rpm/20min) - 8ke] S eHS AREFH Control A& 3ml e

Ao 0.1mle] FeClet 0.2mle FFE, SampleA 55 3mle] 5o

0.1mle] FeCl9t 02mle] Ferrozines AF&3Fal, Blank: 3mle] MeOHol

Az Al-foil2 2&

il

0.1m 9] FeClo} 0.2mle] Ferrozines AF&3}th &

Aestan 308 Fe M ARt FYEE 6lmlA FYSAn

M

gasl = zke olgo] Aoz AAsY )

) A Aot roil
Blank Sample <+ Control % 100

Metal celation (%) = 2
Blank

6 F s ¥FF 54

% ¥= =S Folin-Danis(2006) MRl of&) Sttt 5 55 &9
2meel MeOHS 1m¢ FH7Fstal 2417 “52F A2 A&k siet. tha Folin and
Ciocalteu’s phenol reagent (0.75mf, Sigma)ES F7}3taL 22Co|A 5&E7H
% 33} NaHCO; 0.75me =%l 7kskat SFE oA 90&3F whg- A Z .
v 72nmell A SAEAT AFde AR o8 F% 001~0.1mMY

ferulic acid(Sigma)& T Tw o2 Al&3sto] A3

-11 -
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(2) 438 4AA

E2 AR AFAAL BAHEAA
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o] &3to] A¥stA i, FAaksa = DPPH Alofe] dlst &Aooz Z43 )

2. BHEEAY 3 AA 2 BE FTAX € 27

7t pHSF ¥t 25% 9] 23 DHe| i &4tst &3}

: Standard
Parameter = DF = Estimate t Value Pr>|tl
error
Intercept 1 0.327814 0.094755 3.46 0.0061
pH 1 0.011248 0.010752 1.05 0.3201
Temp 1 0.000517 0.001602 0.32 0.7533
Conc 1 0.012729 0.041132 0.31 0.7633
Temp*Temp 1 0.002213 0.000902 2.45 0.0341
Temp=*pH 1 0.000070476 0.000118 0.60 0.5622
pH*pH 1 0.000016343 0.000022506 0.73 0.4844
Conc*pH 1 0.000216 0.000602 0.36 0.7273
Conc*Temp 1 -0.001714 0.003866 0.36 0.7273
Conc*Conc 1 -0.001117 0.006521 -0.17 0.8675

_15_



Response Surface for Variable DH: R-Square 0.9089

Regression DF Type | Sum of R-Square F value Pr>F
Squares

Linear 3 0.211228 0.7107 26.00 <.0001

Quadratic 3 0.033190 0.1117 4.09 0.0391

Crossproduct 3 0.025736 0.0866 3.17 0.0724

Total Model 9 0.270155 0.9089 11.09 0.0004

olgf o] Z™(ZYDES TAEEE 3%E 1A T 7

T8 ohg pHet £xo Qae vhehdl 37949 1golh.

OH

191, Flavozyme &EZof g A-¢- FAk=9] DHell of s

pHe} &%9 4

i

DHO| A= b4 dHel 235 Heola Utk

ﬂl

_16_



. Standard

Parameter DF  Estimate t Value Pr>|tl
error

Intercept 1 131.900697 11.360121 11.61 <.0001
pH 1 0.221025 0.192041 1.15 0.2765
Temp 1 -0.943853 1.289102 -0.73 0.4809
Conc 1 -0.435440 4931243 -0.09 0.9314
pH*pH 1 -0.000189 0.002698 -0.07 0.944
Temp*pH 1 0.018201 0.014094 1.29 0.2256
Temp+Temp 1 -0.923472 0.108177 -8.54 <.0001
Conc*pH 1 -0.065232 0.072199 -0.90 0.3875
Conc*Temp 1 0.346327 0.463491 0.75 0.944
Conc*Conc 1 0.173795 0.781832 0.22 0.8286

Response Surface for Variable DPPH: R-Square 0.9048

Regression DF Typ%;usal;erg i R-Square F wvalue Pr>F
Linear 3 75.077855 0.0184 0.64 0.6047
Quadratic 3 3500.383351 0.8562 29.98 <.0001
Crossproduct 3 123.667952 0.0302 1.06 0.4091
Total Model 9 3699.129158 0.9048 10.56 0.0005

- 17 -
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th. pHo wH&2 =] &% Fedl tig Atst 53
E5. A P Feol ther abstaatel wgEUAY A3t
. Standard
Parameter DF Estimate t Value Pr>|tl
error
Intercept 1 62.169281 5.351784 11.62 <.0001
pH 1 0.424949 0.607299 0.70 0.5000
Temp 1 -0.035617 0.090471 -0.39 0.7021
Conc 1 2.544716 2.323122 1.10 0.2990
pH*pH 1 0.251232 0.050962 493 0.0006
Temp*pH 1 -0.006901 0.006640 -1.04 0.3231
Temp+Temp 1 0.001541 0.001271 1.21 0.2531
Conc*pH 1 -0.199139 0.218352 -0.91 0.3832
Conc*Temp 1 0.026342 0.034013 0.77 0.4566
Conc*Conc 1 -0.330301 0.368323 -0.90 0.3909

Response Surface for Variable Fe: R-Square 0.7855

Type | Sum of

Regression DF sduares R-Square 'F wvalue Pr>F
Linear 3 42.685830 0.1060 1.65 0.2405
Quadratic 3 261.927854 0.6506 10.11 0.0023
Crossproduct 3 11.608780 0.0288 0.45 0.7242
Total Model 9 316.222465 0.7855 4.07 0.0196

_19_
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