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Effects of leafy vegetables on the fish protein digestibility

Mi Young Shin

Major in Nutrition Education, Graduate School of Education

Pukyong National University

Abstract

The effect of freeze dried leafy vegetables(dietary fiber source) on
the protein digestibility, of fish meat(bastard halibut and bluefin tuna)
was studied on the regard of eating style(having vegetables after fish
taking, fish 'and vegetables simultaneously taken, and eating fish after
vegetables taking). The leafy vegetables used in this experiment was
Korean romaine lettuce,: perilla leaf and fermented Korean cabbage. The
total dietary fiber(TDF) comntent was in the range from 33.55% (Korean
romaine lettuce) to 18.48%(fermented Korean cabbage) in 100g of solid.
When the freeze dried fish meat and leafy vegetables powder were
reacted at 37C for two hours, the protein digestibility was decreased to
0.30%(bastard halibut, Korean romaine lettuce first)~8.73%(bastard
halibut-Korean romaine lettuce simultaneously taken). And when taking
fish meat with perilla leaf, the protein digestibility was drop to
0.056%(taken bluefin tuna meat with perilla leaf at same time)~

6.56%(taken perilla leaf prior to halibut meat). In case of fermented



Korean cabbage, the 0.21%6 lower protein digestibility was showed in
taking bluefin tuna meat prior to fermented cabbage. When bastard
halibut was taken after fermented cabbage, 13.27% of digestibility was
decreased. The trypsin indigestible substrate(TIS) content was increased
as decreasing protein digestibility. 113.24(mg/g solid) of TIS was
formed when reacted bastard halibut meat with perilla leaf, and
158.16(mg/g solid) in bluefin tuna(red muscle) with fermented Korean
cabbage. The smaller free amino acid was released from the reacted
fermented cabbage with fish meat when compared with Korean romaine
lettuce and perilla leaf with fish meat. From the results of above, the
more quantity’ of leafy vegetables resulted the lower protein digestibility
when eating fish ' after taking vegetables. But when fish was taken
prior to vegetables, there was low impact on protein digestibility even
though leafy  vegetables were eaten more. Therefore, eating manner
such as taking vegetables before raw fish could has a  possibility to
prevent adult diseases such as obesity, high cholesterol, sclerosis of the

arteries, high blood pressure,-and diabetes.
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3.1 @A 43} (in vitro)

o] 59 Wz A3}8(jn vitro protein digestibility)& Satterlee %<
e FAT ACAOH(CDoz FAsilv. zuawd 2= ANRC
sodium caseinateE A}F83}% 9™, a-chymotrypsin(4l units/mg solid,
SIGMA), trypsin- (17,600 BAEE units/mg solid, SIGMA) % peptidase
(102 units/mg solid, SIGMA). <& &4~ 1m= 7}3te] 37Cel A 1083 7}
F Be|AZl 5, Streptomyces griceus protease(45 units/mg  solid,
SIGMA)Z 55Tl 101t oAl 7t Esl AlZS el pHE S48t
tha Aol ofa Al4tat e

% digestibility = 234. 84 - 22.56X

X: 24 758 20832 pH
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Table 1. Proximate composition of the leafy vegetables used.
% 100g sample (% 100g solid)

.. ) Crude Carbohy-—
Composition Moisture . Crude fat Ash
protein drate
Raw 93.29 2:12(31:59) 0.18(2.68) 2.55(38.00)  1.86(27.71)
Korean
romaine
lettuce Freeze
, 9.71 26.80(29.68)  6.45(7.14) = 37.73(41.78) 19.31(21.38)
dried
Raw 85.13 4.78(32.14) 0.59(3.96) 7.44(50.03) | 2.06(13.85)
Perilla
leaf
Freeze
f 5.39 29.44(31.11)  4.00(4.22) 49.78(52.61) 10.95(11.57)
dried
Raw 92.72 0.56(7.69) 0.80(10.98)  4.32(59.34)  1.59(21.84)
Fermented
Korean
cabbage Freeze
dried 6.40 13.48(14.40)  8.30(8.86)  48.43(51.74) 23.39(24.98)
rie




Table 2. Proximate composition of fish meats used.
% 100g sample (% 100g solid)

. Crude
Sample Moisture . Crude fat Ash
protein

Bastard
. 7244 22.12(80.26)  2.66(9.65) 1.33(4.82)
halibut
Raw
Bluefin tuna
73.47 21.79(82.13)  0.49(1.84) 1.69(6.37)
(red muscle)
Bastard
. 492 68.25(71.78) 19.81(20.83) @ 4.45(4.6%)
halibut
Freeze
dried

Bluefin tuna
8.39 82.73(90.30) 0.47(0.51) 6.23(6.80)
(red muscle)




1.2 & Hold# &%

2123 =] (Korean romaine lettuce), €70 < (perilla leaf), 7 %] (fermented
Korean cabbage)®] % 2lo]d-f9 =2 Table 3.3 2T} Total dietary
fiber(TDF)st&F2 1 4x]7} 3355%%= 74 =A YEeERa, @3 x7)

1848% % 7Hg A et Aol e 2373 el w83 2d =
e

N

A3 T E7199 TDF#2 Ryu 5 @D A3t} A2l H|S:3t AHeS H
Ao, QA= 2u7beE Eokow WA o] TDFZFS Moon Ryu(28) X
o AEVF F 11% 2 TS BT o= 2Ee Aol Auy
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A 59 oe] 2y Aol & Rele AzhE.



Table 3. Total dietary fiber content of the vegetables used.

% 100g sample (% 100g solid)

Samples

Total dietary fiber

Korean romaine lettuce

Perilla leaf

Fermented Korean cabbage

2.251(33.55)

3.693(24.84)

1.345(18.48)
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WF:V=3:0(g)

OF:V=3:118(g)
BF:V=3:236(q)
OF:V=3:354(g)

In vitro protein digestibility (%

A B C

Bastard halibut vs Korean romaine lettuce (w/w)

Fig. 2. Changes in the-In—vitro protein digestibility of freeze dried
bastard halibut reacted with Korean romaine lettuce expressed as raw
material equivalent.

A : Pre-digested fish meat was reacted with vegetables. Those was regarded
as eating fish meat prior to vegetables.

B : Interacted fish meat with vegetables was digested by enzyme. Those was
regarded as eating vegetables and fish meat at same time.

C : Fish meat was digested by the pre-reacted enzyme with vegetable powder.
Those was regarded as eating vegetables prior to fish meat.

F : Fish meat, V : Vegetable

a-c Superscripts letters indicate significant different at p=0.05 by Ducan’s
multiple range test.
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Fig. 3. Changes in the /n—vitro protein digestibility of freeze dried
bluefin tuna(red muscle) reacted with Korean romaine lettuce
expressed as raw material equivalent.

Interpretation in this Figure is as same as in Fig. 2.
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Fig. 4. Changes in the_ /n_vitro protein digestibility of freeze dried
bastard halibut reacted with perilla-leaf expressed as raw material
equivalent.

Interpretation in this Figure is as same as in Fig. 2.
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Fig 5. Changes in the. /n_vitro protein digestibility of freeze dried
bluefin tuna(red muscle) reacted with-perilla leaf expressed as raw
material equivalent.

Interpretation in this Figure is as same as in Fig. 2.
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Fig 6. Changes in the. /n.vitro protein digestibility of freeze dried
bastard halibut reacted with fermented Korean cabbage expressed as
raw material equivalent.

Interpretation in this Figure is as same as in Fig. 2.
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Table 4. Comparison of trypsin indigestible substrates(TIS)
content from freeze dried leafy vegetables-fish meat interaction.
(mg/g solid)

Trypsin indigestible substrates(TIS)?

Vegetables ‘ Bluefin tuna
Bastard halibut

(red muscle)

Korean romaine

128.22 153.73
lettuce
Perilla leaf 113.24 12794
Fermented Korean

131.82 158.16

cabbage

4 . Determinded as equivalent of -soybean trypsin inhibitor.

32



gel matrix Well %
HATA el ofbn

0

[e)

Table 591 EhAQT. %

—
& A

-

HolA] &tor} dietary fiber H Y

i 5

i

o

Dietary fiber= ¥ olu; 19 7t¢Es =

], OPDAH | w& fzoluj=at Gk A}
]
Fohaolebe] RES-o| A fElohu] it Skl A

=

#
R
W
oH

it

B

A A3 AI(Table 49} o= A= LH

(¢}

¥} TIS

33



Table 5. Total free amino acid content of sample determined by
OPDA method.

(g/100g solid)

Sample? DL-leucine DL-lysine
B 2.80 1.30
BK 2.34 1.08
Bastard halibut
BP 2.54 1.18
BF 2.24 1.04
T 2.68 1.24
Bluefin tuna TK 2.36 1.09
(red muscle) TP 556 119
TF 2.29 1.06

BP :

BF :

TK :

TP :

TF :

. Bastard halibut
BK :

Total free amino acid from bastard halibut meat reacted with Korean
romaine lettuce powder

Total free amino acid from bastard halibut meat reacted with perilla
leaf powder

Total free amino acid from bastard halibut meat reacted with fermented
Korean cabbage

: Bluefin tuna(red muscle)

Total free amino acid from bluefin tuna(red muscle) meat reacted with
Korean romaine lettuce powder

Total free amino acid from bluefin tuna(red muscle) meat reacted with
perilla leaf

Total free amino acid from bluefin tuna(red muscle) meat reacted with
fermented Korean cabbage
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