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Effect of Leafy Vegetables on the Pork Protein Digestibility

Hye-Jin Park

Department of Food and Life Science

Graduate School, Pukyong National University

Abstract

To know the effect of leafy vegetables on the protein quality of pork meat,
changes in trypsin indigestible  substrates(TIS) and computed protein efficiency
ratio(C-PER) were studied as regards the eating style(meat and vegetables taken
at the same time, eating vegetables after and/or before pork meat). The freezed
dried leafy vegetables used in this experiment was Korea romaine lettuce, perilla
leaf and Korean cabbage.

The total dietary fiber(TDF). content |was in the range from' 32.32%(Korean
cabbage) to 27.39%(Korean romaine lettuce), acid detergent fiber(ADF) was in
the range from 13:26%(Korean romaine lettuce) to. 11:57%(Korean cabbage),
neutral detergent fiber(NDF) “was in the range from 20.67%(perilla leaf) to
13.29%(Korean cabbage) and soluble-dietary—fiber(SDF) was in the range from
9.1%(Korean cabbage) to 7.13%(Korea romaine lettuce) in 100g of solid.

The in vitro digestibility of pork protein was lowered with increasing fiber
addition. For casein digestibility in the presence of fiber constituents, pectin(1.68%
~7.36%) was more effective in lowering digestibility than cellulose(0.13%~
6.47%).

From 0.83%(boiled pork-Korean romaine lettuce simultaneously intake) to
7.5%(taking Korean cabbage before boiled pork) of digestibility was decreased
when the freeze dried boiled pork and leafy vegetables powder were reacted at
37C for two hours. If boiled pork and leafy vegetables were taken at the same

time, the decreased in digestibility was ranked in the following order : Korean



cabbage(2.72% ~6.05%)>perilla leaf(1.93% ~3.34%)>Korean romaine lettuce(0.83%
~763%). And boiled pork were taken before vegetables, the decreased in
digestibility was decreased as follows : Korean cabbage(3.24% ~4.82%)>pellia
leaf(3.2% ~4.86%)>Korean romaine lettuce(2.9% ~5.66%).

When leafy vegetables were taken prior to boiled pork , the digestibility was
decreased as follows : Korean cabbage(6.32%~7.5%)>Korean romaine
lettuce(5.77% ~6.45% ) >pellia leaf(5.74% ~6.33%).

From 42.48 mg/g(Korean romaine lettuce) to 71.81%(Korean romaine lettuce
and perilla leaf) of TIS(trypsin indigestible substrate) was formed as added
dietary fiber source vegetables reacted with boiled pork protein<regarded as
taking at the same time>.

Free amino acids contents expressed as DL-leucine-equivalents was decreased
as increasing quantities of leafy vegetables. From*. 18.10mg/100g(boiled
pork-perilla leaf ~taken simultaneously) to 12.36mg/100g(boiled pork-Korean
romaine lettuce/ taken simultaneously) of free amino acid were released after
reacting pork meat with dietary fiber source vegetables.

Computed protein | efficiency ratio(C-PER) was also decreased ‘as increasing
quantities of | leafy vegetables. From 3.18(boiled pork-Korean romaine lettuce
taken simultaneously) to 3.04(taking Korean cabbage before boiled pork) of
C-PER was calculated whereas boiled pork meat showed C-PER of 3.20.

From the results above; the decrease [in vitro protein digestibility was ranked
in the following order: “eating ~meat after vegetables intake>eating meat before
vegetables intake>meat “and vegetables taking . simultaneously. This means that
the in vitro pork protein digestibility depends on eating styles. When boiled
pork-vegetables taking at the same time, Korean cabbage was the found to have
the most effect on digestibility of pork meat and perilla leaf have the least effect
on digestibility of pork meat. This was evidenced by TIS and total free amino

acid contents recored.
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210l fr-(dietary fiber)& QAo Asttol A =& Giof 9siaes 7}
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stttk olek ol Aol Hfae oy A 73 =, A 54 2 A

24 g3E /MR = Wb ol 1 3hFH(cation exchange capacity) o2

o

e T4, HER R 2 g dILREH AgTFeEN 159 FT
A -84 (bioavailability)= A skAIZIthal B ¥ JoH(Cummings &
1978). 3k w@uid A G Aty FFE AIAIIAY BEAE F
2 +=d(Nomani & 1979, Kelsay 1981, Farness and Schneeman 1982, Acton
5 1982, Gagne and Acton 1983, San Miguel 5 1990) o]# 3t 2] o] Al 9
2stAE WMAUES Aaa WMEHEY AFae] BE5H Aol a4
T wEol 7ideta A Sl

A F7HA 9] dietary fiberoll <€)t © A Askg WSlof #I HuE F=

chulal FJ 0 F M= casein & o] &

ok

Z1olQ 3L, muscle foods & SH
FE& o] 83k Hi= San Miguel 5(1990)o] 3 A £ oAtk 22y
dietary fiber®] HF e & o] E AF= BFHEE R grol B Ao A=
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Fejol mgsel wa nsgo] nAE e Hias @417 @y
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o A= % 24

1. 4345 &2 A5 A=

MAste] g 54 AZXZWEYELA FDU-2000)% &2, 7%3lo] dietary
fiber A #&2 60meshz #FHslar, 238 H7l8 o2+ 80mesh = 3

YEdox AestuAs deie £t AlEE AAl dietary

i1}
|
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(@)

fiber(cellulose, pectin)= SigmaA & A}-& 3} T}

1.2. 2844y
1) RRAX
HA27] S5 9] w2 AAFF Hold] g oAE sy 9
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3 Aol mwy 4 Bag Mesigd.
HA 22 260gS B2 Aol AVIZ AAFT F, = 600 mLol izt 13
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2.2. Dietary Fiber 3% &4

1. B2 %o 3 Aol g BA

(1) & A o)A F (Total Dietary Fiber, TDF)
F 2ol df(Total dietary fiber, TDF) $#2 Proskey(Proskey & 1998)
el wel AFsdtt S A ES 1g S Z8 v A Hska 0.056 N-<IA4t
4SE&H(pH 6.0 40 mLA 7+gt & YWEA a-amylaseE 50 pl 7}3kar 9
5C water bathollAl 1547t wwbsk oh5 25% F AGA|FATE 1 ohg 60T
2 Y7z % 017 N-NaOH= pH 75 2 F£43}9 proteases= 100 uL 2 7}3}
1 60CH=FxAA ndkstHA 3027F BESAI AT o7]¢] 05 N-HCl 5
mL 7}ste] &8sta 60Cel A pH 45~472 Z743 t}3 amyloglucosidase
solution 300 pL ¥ 3. 60CellA 30 7H ALREA|Z O dk-3-o] £k "] A 95%
e 4 Fs Ihete] 601 WA G e o Hakdit. VS 5% o gk,
95% olgts i ofMlES 27 16 mLE AlF gk 105TC Hz7]A

BN

o

201w = IAFAmg) - @A FEmeg) - 3EF(mg) - blank
x100

o) B Az F(mg)



(2) €4 2 o)A (Soluble Dietary Fiber, SDF)

84 A2 (soluble dietary fiber)E Rogett and Brassasrd(1986)¢] W
of <] At A& 0.2g(80 mesh)dl F#H(95~100C) 20 mLE
} water batholl A 15%#3F 7FEAIZl & 55C water bath oAl 15

N
—_
:(x)L_‘,
12
o

B2 WZEA) A, 05 mLe amyloglucosidase(Sigma, EC 3.2.1.3)2 7}3 & t}
Al 55Tl A 1A1ZF 30 &<t Al ZH T d® water bath T ol A4 303t
A7t 3 1G-3  glass  filtero]l o #AIZl o He] 05 mLY
amyloglucosidase 7}3-%, 55C oA 1A17F 3087F 7F=3 5, 2204 1A]1F
Zob w3 & 4u) o] ethyl alcohol® FE3hr}h. o] A S glass filtero] T
Al o] 38t 75% ethyl alcohol¥}t A5 F acetono 2 F#3] A2 F, 100T
ANA AZXAZ F olF 525ClA 4AFTE-E S|t/ At 784 A frd &
7

o 9l Az Fo) FANA Fsgl T FA Aol 2 AL

2. 3187 Wy ok Ao f F4]
(1) 54 A A (Neutral Detergent Fiber, NDF)

NDF+= Van Soest®t Wine(1976)9] Wi o2 At TAAA & &
1L S5 sodium lauryl sulfate 30g, disodium EDTA 18.6g, sodium
hydrogen phosphate 4.56gS 9 % 2-ethoxy ethanol 10 mLE Y3l
HsPO &M 22 pHE 69~712 ZXdste] whEIth A5 05gS H st

Zgtaae Y FAAA €9 100 mLe 2 mLe decanydronaphthalene2



AZHE 2 93 3 05g9 sodium sulfateE ©] §o] 23] =<2 F boiling
water bathollA 6037t 7FE3s & o stdtt I § 20mLe] =AF <

I
2 detergent® FH AHE F 20 mLe acetonSE FH A UTE Al 89
NDF7} £9]9l+& glass filters 105C drying ovenoll Al 12417 AXAIZ] &

decicatoroll Al WWste] 0.1mg7hA] A &3s] A=A tHWI). o] A S 525TC 3

{
i

stRol A 3417 B EkA71aL FAE A S ATHWR).

NDF(%) = W1 -W2 x 100

(2) AR A A5 (Acid Detergent Fiber, ADF)

ADF+= AOACH el 3] &4 sttt A& 05ge A Fsto] Zeh==o &
3L IN HoSO4 1 Lol 20g9] acetyl trimethylammonium bromideES <1
A AL 100 mLE Y3l boiling water batholl A 60%7F 7F<E3 3 7F<to]
FHobal, AL SHTFE AALEA S 48] Aol F acetonoZ Ao

I % 105C drying ovenol Al AxAIZ s &S SAHSFATHWI). AHA

0] =

M A2 1 (acid detergent lignin, ADL)S  ADFZ 3k Alg7} SogE
glass filteroll ZFAle]l o] Gd AL 2 72% H.SOE Ho FElBoz A

_10_



oA dolglE Ho ue 72% HoSOE 2/38 % Ha1 1A 7 vt A o0 A
3AIZE Fob AAAIHT o] 5 el #d & 100 mLe AL SHFE A
o] Uo] A& &3] AlAG $ 1056T drying ovenoll A AEAIZ § &S

245 (W2), 550C 3|szolA 38 F FAS FFaATHWS).

ADF(%) = W1 - W3

ADL(%) = W2 - W3

3. @94 £Z2 %7}

3.1 99WA X3}8(in vitro)

)

oz &3S (in vitro protein digestibility)S Satterlee 5o W
(Satterlee 5 '1979)& 4% AOAOH(AOAC, 1982)2.2 =AstAtt dx
gl d 2= ANRC sodium caseinateE AF&3F3 2.1, a-chymotrypsin(4l
units/mg solid, SIGMA), trypsin (17,600 BAEE units/mg solid, SIG MA)
2 peptidase (102 units/mg solid,-SIGMA)-&%& 2 1 mLE 7}35te] 37T
A 1087 b BalA 71 F, Streptomyces griceus protease(4.5 units/mg
solid, SIGMA)& 55CelA 1023t thA] 7heell A1Zle e pHE F4 3t
AL v Aol o AlLks Ak

% digestibility = 234. 84 - 22.56X
X: 24 7heEd 20859 pH

_11_



3.2 Trypsin ¥] 4314 & A (Trypsin Indigestible Substrates, TIS)
A%

A 79 TIS %<& Rhinehart® (1975)S 7§ &3k Ryu(1983)¢] #H o7
stk 5, AEE 02g Fste] ASHF 10 mLE 7hal Aol A 24]3F

TN F, o] $E 2 mLA ST
ANRC casein®l| trypsin inhibitor €< 0.25, 0.5, 0.75, 1.00 mLE

f
off
o ol

=
ro

z} 7%
% pH 802 % Y+ H, typsin £ (SigmaAl, 14,600 BAEE units/mg solid,
146mg/10ml) 1 mLE-7Fsked 1023F 7hrEs ARAS de pHSE A
soybean trypsin inhibitor#@} 2] #A 24 FF4S AAsHA tHFig. 1).

olwf TFEIFMe] FALAA LY = 0.9165X - 6.2837(r=0.9391)0] o, X
= 108 9 pHelal Y& A4 soybean trypsin inhibitor®] ¥o = TISY

stek ¥Al= Algs gd A A soybean trypsin inhibitor®] mgell | sl 9 sl= %

3.3 freotu = =% J=

ot =2t FHFS AW fsiA = OPDA(o-phthaldialdehyde
spectrophotometric assay)S ©]-&3%F Rowlet®} Murphy(1981) 2 Church(1983)
5o WS AMEsE o, ZA3E DL-leucine® DL-lysine @ %0 2 %A s
ATt OPDAE -2 ethanololl =<0 1% OPDA €< 0.4 mL¥} ethanol o =
¢l 1% mercaptoethanol 0.4 mLS 25 mlL 0.05M borate buffer(pH 9.7)°] &
gato] ARS8 1ge Aes] A skl AzhEek2ad "ar 100ml

THFE A7kl water bathdell Al A A3 Folthrl 100CT7F =W 3%k

_12_



WAek & 340nmel A FFEE AJTH A WA Ao weEl DL-lysine
2 Y = 0.0394X-0.0004308, DL-leucine= Y = 0.0848X-0.00056°] %1 o™ X

-
2
=
™
fol
"
:
g
e
Qo
§-
£
@..
<
¢
g
5

AAbeH § 8-H] (computed protein efficiency ratio, C-PER):= in vitro &%
AL3EY T oireAt A4S EUE A FHAS 5T F e

AOAC(AOAC, 1982, 1990)% ol whet Al 4kst ot

_13_



12 r
v=10.9165x- 6.2887

R?=0.589
1 r &

0.8

0.6

04

Purified soybean trypsin inhibitor{mg)

Figure 1. Relationship of at 10 minutes to purified soybean
trypsin inhibitor concentration.
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1.17% ~1.7226%

i)

Itk A=A, 715, FF 5 ¢

ol

Table 2 ¢ #t}.

ol

==
1o

12.82% & #=A YErwkoh

S
T

A Ave oA

= FRe 9

o

(Lopez-Bote ‘& 1989).

ol

ToH

B iAo EohA

!

B

_15_



Tablel. Proximate composition of the leafy vegetables used.

g/100g sample(g/100g solid)

Sample Moisture Crude Protein Crude Fat Ash
Korean 3.22+0.67 0.53+x0.5 0.99+0.2
romaine lettuce -o-12+0:33 (48.93) (3.05) (15.04)

. 4.21+0.61 0.45+0.4 1.42+0.14
Korean cabbage  92.58+0.3 2(63%ié)5())1 O'gi%%)lz %1142(3)2?

Table 2. Proximate composition of pork meat(Boston butt) used.

g/100g sample(g/100g solid)

Sample Moisture Crude protein  Crude fat Ash
17.1 20.1 0.8
Row 614 (44.30) (52.07) (2.07)
. 2992+15 15.13+£1.7 0.53+0.01
Boied 51.68+0.01 61.92) (31.31) (1.10)

_16_



1.2 Aol A A (dietary fiber) 3%

Aol il AFHol= T AoldF AHFH(Proskey & 1998, AOAC
1990)7}  cellulose, lignin#< &84 A (insoluble dietary fiber)$}
hemicellulose, pectins, gums, mucilages?< G824 424 (soluble dietary
fiber) 2 T3t A= WH(Asp & 1983, Rogett and Brassasrd 1986)
¥ FA M Al (neutral detergents)tt 4AHJ Al Al (acid  detergents) =4 FZ3sh&
HH (Van Soest and Wine 1976, AOAC 1990) %] gt} ¢ko] F nHbi e

gl o8 @wid, FEe EaAATI= WOl Al HA MRS AA

A3 sgE 2 AR AA & e e S o
st Aolt}, o] AAAAFER] A FHAMAFE=HY F A FRE U
=4 ADF(acid detergent fiber)oll+ |cellulose, lignin &= A

[e}
A

oo

&
(IDF)7} 43}ar, NDF(neutral “detergent fiber)oll = =843 4
7} 25 E3E AR pectins, gums 22 84 A4 (SDF)7F vk Sy
o e Al8EY Ag, o= dF Axdg Q) total dietary fiber(TDF)ZX.th

= 97 AgE ¢ 9l =3 hemicelluloses NDF-ADF=Z A 4ko] o] =

<=

T A FAAA FEHOR 23 SDFe A4 =E <ld] hemicellulosee] 3t
Zo]l A Yeld % A2 pectins, gums® o] £33 B A=

+ Fig. 2~5 o YEepd v} 2o

_17_



A4A el 79 NDF 17.52%, ADF 1351%, SDF 7.13% TDF 27.29%% u}
Bl 579 79 NDF 20.67%, ADF 12.75%, SDF 8.7% TDF 30.45%,
wjF2] 79 NDF 13.29%, ADF 11.57%, SDF 9.1% TDF 32.41%%= YEl%t
th. TDFe] gkl g SDFe] o] vl &S A5, 549, Wixe 44
1:3.8, 1:35, 1:356(w/w) 2.2 1457t 7bd & v&S 2R At
9145 TDFe] =2 Ryu 5(1992), ¢]74d = 5(1993), &+53& 5(1999)¢] <

TAIS WA, UvAE 294 ¥ 23E Yehlddeh wF¢] TDF
o o)A S5(1993)9 ATFAT v ey, HUAET S5(2000), oA

5(1998), BF9l7] F(1991)¢] AF-ZA el H| &} 247~9.67% B ZFAUTE 54
< 43 5(1996)¢] TDF Z 3ol Hl&f 3.7%% %k, Ryu 5(1991)¢] <

HS

-

Aol H|3] NDFE A9t 0.78% ~249% AL & Aig HT) o
A He A%E dgus Ae onle AR 48d Arel FE Ao, 9

o] 2.9), AWA7] Fol 7] W QL Ao 4z
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Figure 3. Content of acid detergent fiber(ADF) in vegetables
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2. A o]l d A (dietary fiber)$} AMAH7] w2 il 43818(in
vitro protein digestibility)2] W3}t

wret se-E, ZF AR EAde] ZAFE(branching) 9] 43
acid7] 9] &4, gel A5 719t 44 U (Acton 5 1982, Gagne
o} Acton 1983). WF-&-A|7H2 kAol Ao A A=kl dietary fiberd
P s =Ry Qs 3 (Acton 5 1982, Gagne2} Acton 1983)°l

oAt 2 Atttk AA dietary fiber & H7F8EA %S casein A3}
&3 dietary fibers 7FshA] &2 s glar7] dulde] Ashsol HlafA, A
A& AA| dietary fiberth F% dietary fibers 7177 A5 adWd 43}

3

&o] FoHoR FAadhs
2.1. Casein¥ Al#E& AA| dietary fiberd A& ukg

A A dietary fiberg casein®ll 1:0.32(w/w); 1:0.64(w/w), 1:0.96(w/w)<] H]
&5 A 7FA #38(casein®} F Ao ¥HE casein WS & A A dietary fiber
A7}, A A dietary fiber WFg $ casein F7Peol wWE A3tE& WHEE
A= Fig. 6~73% 2t}

A dietary fiberE X 7IskA] &2 casein® A3F&2 90%°]al A

A\
o
r

dietary fibere] ¥< 5% 5 Y42 AAA T casein®] A38F&o] 7HAS)
= A8 4 4 vk AlBE AA dietary fiberet FA)o] A HS A

o] cellulose™= casein®] 4385 0.13%~2.02%, pectine 1.68% ~2.84% =

AN AL caseing WA S4=E 7heaall A7 F A dietary fiberg 3
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Figure 6. Changes in the in vitro protein digestibility of casein
reacted with pectin

A : Interacted casein with pectin was digested by enzyme at the same time.

B : Pre-digested casein by enzyme was reacted with pectin.

C : Casein was digested by pre-reacted enzyme with pectin.

a-c Superscripts letters indicate significant different at p=0.05 by Duncan’s

multiple range test.
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Figure 7. Changes in-the in vitro protein digestibility of casein
reacted with cellulose

Interpretation in this Figure is as same as Fig.6
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7Vet S A%, cellulose:= casein® £3}8S 6.47%~8.07%, pectine 7.36%

~121% A23&S 7ZAAAHY. a8 A dietary fiberE wFEAZI &

caseing H7INAE 9 cellulosex 0.53% ~3.32%, pectine 1.72% ~4.46%

Cellulose®] 3 7F0.13%~8.07%)°ll Hl &l pectine 3 7H1.68%~12.1%)& 4

£ casein 23} YojA ¢ BE G 1

R

=l o]+ cellulose 7} B
-14 glucose units® T+AE HAAe] G-Zo]i, microfibrils®] HEjzE &)
atm, B&Adola, AX7IARL side group®] FEoz Q& djdolt 7]E
g2 Exyle] "kg o] wrgo] 7lel¥ W (Acton 5 1982), pectinoll ¢]3%
casein 2239 Ast= 8ol FA 2] uronic acid7] ek T A 2o}
o] A7 AsAST oL 7 pectin gel matrix WE EALE @z 7}
B3l EE°] XEA(trapping) Hol A%& HAE JMAH2ta d8A 3l

(Sheldon 1987, Schneemanl986). ©¢] AI}i= ANRC caseinS ©]-83F Acton
5 (1982), Gagne®} Acton(1983), 2&] 3 Hur 5(2009)2] ZA3}e} w]S=s)t).

22. RS QS FEHE

A7} JAFF FEES o] Este] dME Astsg WIE A Ays
Fig. 8 e ATt
e 54 Azx3 AdALE FHrbekA e BRe a9 Astsge

sgo) Wast otk Z wAH YHFE ol AN A5 B
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7 vitroprotein dige stibility{%:)
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Boiled pork meat vs Korean romaine lettuce{w/w)

Figure 8. Changes in the in vitro protein digestibility of freeze
dried boiled pork meat reacted with Korean romaine lettuce
expressed as .raw material equivalent.

A: Interacted boiled-pork ® meat with- vegetables was digested by enzyme.
Those was regarded as eating vegetable and beoiled—pork meat at same time.

B: Pre-digested boiled—pork meat by enzyme was reacted with vegetables. Those
was regarded as eating vegetable after boiled-pork meat.

C: Boiled—pork meat was digested by the pre-reacted enzyme with vegetable
powder. Those was regarded as eating vegetable before boiled-pork meat.

a-c Superscripts letters indicate significant different at p=0.05 by Duncan’s

multiple range test.
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Figure 9. Changes in the in vitro protein digestibility of freeze
dried boiled pork meat reacted with perilla leaf expressed as raw
material equivalent.

Interpretation in this Figure is-as same -as Fig.8
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Figure 10. Changes-in the in vitro protein digestibility of
freeze dried boiled pork meat reacted with Korean cabbage
expressed as raw material equivalent.

Interpretation in this Figure is as same as Fig.8

_31_



HAedvtan dEA JA@Ryu 5 01992). Ty B Ao AxtoA
TDF/SDF®] H]&o] <l/43(3.85)> #nF(356)> 57435 +o=
o] % dietary fiberol] w3t F8&A dietary fiber7} 2FAstE H] &3 whulz
Akl At Ak boll vt=Al v EHZ S BAE HolA = Fdnt

St (3g)oll 2F = = F dietary fiber(TDF)

of g&FE v opAe] TDF Aol vl A2 oA 3t &dtgo] &

TR
rr
I
4
ox,
)
X,
o,
d
e
o,
(@)
c
g
=]
)
wm
c
o
(@)
=
=]

N

N,
rlo
ox,
M
ly
o,
X
il
oL
:?L_‘,
ol
v

A o2 (Selvendran 1984) A= 2] 7%, % dietary fiberol U

23189 FAFEZ UE oklEo Hla A AL 9 Aol o AL
Hdodd ot AzET. RuFe AN, Ad3A AHAHAA  HAEHE F
dietary fiber®d] =% 7} =3, 84 dietary fiberoll %3} pectin®

3. Trypsin 8] 434 & Z (Trypsin Indigestible Subs-
trates, TIS)9 A

Table 3914 HXo] trypsin HlAsHY S22 dwd 4Asl&o] 7HAshd
wet ZbskEd, AF FA A2 BAS Bud A3 ¥4 A2 94

F, 59, AulFe BRe WAL A4S, okl 3 14, 2%, 370
= i

S qtoll et StFo]l Fodo=r F7ES & ¢ ATk oA} S
Fd A dAF EAY, Al F= ZH7E 42.48mg/g, 44.31mg/g, 46.10mg/g
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CERE

A7) Aol dietary fiber7} il A o
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(1991)¢] H LA
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Helomn
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44

S gel matrix Weoll 3 A

I&s

9]

Dietary fiberi= ©t¥ldoli} 19 744 &

#el @

=1

A e 22 A 2

9]

437

B

oz A

Table 4 o Y}EFSATE

el ohu e 2 S

a1

OPDAW ol W&

1,925mg%

(DL-leucine), 892mg%(DL-lysine)®] A t}.

™

kot dietary fibers

A7 freld obv)wive] ool #ofA 7
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Table 3. Formation of trypsin indigestible substrates(TIS) contents
from leafy vegetables—boiled pork meat(0.1062g) interaction.

mg/g solid
Sample A B C
Korean a b c
romaine lettuce 42.48+0.03 60.81+0.05 71.81+0.11
Perilla leaf 44.31+0.12% 58.06+0.06" 71.81+0.04¢
Korean cabbage 46.10+0.14% 62.64+0.12° 69.97+0.07°

P<0.001 f value 1465.3%:xx*

- All samples used in this experiments were freeze dried product.
A : Korean romaine lettuce(0.0041g), perilla leaf(0.0063g),
Korean cabbage(0.0063g)
B : Korean romaine lettuce(0.0082g), perilla leaf(0.0126g),
Korean cabbage(0.0126g)
C ! Korean romaine lettuce(0.0123g), perilla leaf(0.0189g),

Korean cabbage(0.0189g)

_34_



Table 4. Comparison of total free amino acid contents from
leafy vegetables-boiled pork meat(0.1062g) interaction determined

by OPDA method.
mg/100mg solid

Sample A B C
f%‘;flgf‘r?e (DL-lew) 19.25°  18.00+0.17°  12.36%0.16° 14.43+0.07°

_ a b d c
lettuce (DL-lys) 892 8.3+0.04 5.57+0.07 6.69+0.03
Perilla leaf (DL-leu) 18.10+0.04" 13.66+0.244 14.88+0.02°
erila leal  (pL-1ys) 8.4+0,04" 6.32+0.11¢ 6.89+0.01°
Korean (DL-leu) 17.3020.04" - 1525+0.04% . 15.78+0.15°
cabbage (DL-lys) 8.0+0.13" 7.07+0.0¢ 7.64+0.06°

P<0.001 f value 7461.835%::x

- All samples 'used in this experiments were freeze dried product.

- Free amino acid contents of boiled pork meat without leafy vegetables
: 19.25%0.02(DL-lew), .8.92+0.04(DL-lys)
A: Korean romaine “lettuce(0.0041g), perilla leaf(0.0063g);
Korean cabbage(0.0063g)
B: Korean romaine lettuce(0.0082g);-perilla-leaf(0.0126g),
Korean cabbage(0.0126g)
C: Korean romaine lettuce(0.0123g), perilla leaf(0.0189g),
Korean cabbage(0.0189g)
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THN A B obn| Aty vl dgrotm|eabe] Bl ofo= @A g S
= a3 HrpHog 43 A At Ryu and Lee 1985, Ryu & 1998). Al
59 ofmxAl A in vitro &3ME e EUE AR owdE g &4
(computed protein efficiency ratio, C-PER)ES Table 5o YEeEFH AT In
vitro &3k&o] 90% o]del @A A% rat-PERCl thd BT}
DC-PER©] #4171k 90% wlwrel 7 $-¢li C-PERe] ©l A&alrti g Hal
(Ryu and Lee 1985)& #<tstd 2 Ao AL&H AEES in vitro &3H&
o] 90% wwtel AW 2= ¥7] W&ol C.PERS Z#}ESo] HEF Ao A

Zhe) ity 1 A3 RS9 b g &H](C-PER) @& 3205 YEJ AT
=49 C-PERES =xAFRS A5k &, =4, Az a4 A
ARS A5 7o Aol=i ®o| HolA| ggkot ofxE WA HHst By
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o
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Table 5. In vitro protein qualities of boiled pork meat,
interacted boiled pork meat with leafy vegetables.

Sample digeﬁiﬁiiﬁig(%) C-PER*
BP 93.64 3.20
BP+L A 92.81 3.18
B 90.74 3.12
C 87.87 3.05
BP+P A 91.71 3.15
B 90.44 3.11
C 87.90 3.05
BP+K A 90.92 3.13
B 90.40 3 wia
C 87.32 3.04

C-PER=*: computed protein efficiency ratio

BP : boiled pork meat(0.1062g)

BP+L : boiled pork meat with Korean romaine lettuce(0.0041g)
BP+P : boiled pork meat with perilla leaf(0.0063g)

BP+K : boiled pork meat with Korean-cabbage(0.0063g)

A © eating vegetable and boiled-pork meat at same time

B : eating vegetable after boiled—pork meat taken

C : eating vegetable before taking boiled—pork meat
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V. 2 2 28

2. 2 Alge] SAAA FEA 74 (neutral detergent fiber) $F#F2 13.29%
(B F)~20.67% (54 Q)] HARA, A A F=4 -2 (acid detergent
fiber) ¥ &2 11.57% (il a) ~13.26%(8135) ] mejloen, +84 Afa
kS 7.13%(81F)~91% ] 5) 8 A e 5 A (total dietary
fiber)o] $HFe 27.39% (%75 ~32.322% (Zal)2] H ¢ Aot

3. Al#8 AHA dietary fiber(cellulose, pectin)S X A4S AFH Hefo uwzt
(A 7] HAA = A AFH, A7 AaE Al AFH, ALFHA F
H X117 %) caseinoll H7F-wkS-A1A Bth Casein®t A 3-8 A A dietary

= & 1:0.32, 1:0.64, 1:0.96(wt/wt) & 3L, 37CelA 2413t &
ot WS Al AS W, caseine A A dietary fiberH.t} WA WFSAAS AL
&

318 AT 647%(cellulose) ~12.1%(pectin) = Al 7FA] dH 5 713

whS ]

de b
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