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Abstract

To estimate the nutritional values and the optimum cooking method of the Cow's rumen-reticulum (tripe) which
is a Korean traditional food, the nutrients of raw tissue of tripes, the changes in total N, @ -amino N, calcium and
phosphorus contents and nucleotides and their related compounds contents in soup stock prepared of tripe tissues
according to various boiling time period with saucepot or pressure cooker and various ratios of the water to the tripe
(wt/wt) were measured.

No significant difference was observed in nutrients contents between rumen (1st stomach) and reticulum (2nd
stomach) which contained 83% moisture, 0.4-0.5% ash, 3% fat, 13% protein, 50-56 mg% calcium, 75-76 mg%
phosphorus. 75-77 mg% a -amino N on fresh weight basis. The results obtained show that the significant loss of
nutrients vbserved after removing epitherial cell layer from tripe, and in aspect of the nutrients contents, the
nucletides contents, and the sensory evaluation score in soup stock, the optimum cooking time period of tripe was
8 hours in boiling in saucepot and 1 or 2 hours in cooking in pressure cooker, and the ratio of the water to the tripe

(wt/wt) was above ten.
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Table 1. Conditions of HPLC for nucleotides analysis

: Waters HPLC
: KH,PO, 0.5 M

System

Mobile phase pH 6.0 (NH,), HPO,

Na,S0, 6%
Flow rate : 1.0 ml/min
Detector : UV 254 nm 0.5 AVFS
Chart Speed : 0.25 em/min
Column : #Bondapak C18
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Table 2. Composition of Cow’s Rumen and Reticulum
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Moisture (%) Ash (g) Fat(g) Protein(g) Ca (mg) P (mg) @ -amino N (mg) Wet wt. (g)

R hol
tssue . B2T:l5 05301 26403 131516 558+107 760487 767441 100
Epithelial cell ~ 30.1:21 0.330.1 1.040.3 43109 47.3: 9.2 36.2+3.6 182432 35
laye? .,,?)ECL’ (36.4)  (60.0) (385)  (32.8) (84.8) (47.6) (23.7)
Muscle layer 52.64+2.3 0.2+0.0 1.6+0.3 88404 854 1.1 39.8455 585412

(%) (63.6) (40.0) (615)  (67.2) (15.2) (52.4) (76.3) 65
Reticulum whol
tissue | C 831£17 04101 31501 128511 4863 88 747487 746438 100
Epthelial cell
layer (ECL) 29.4+22 02101 12300 3.3+0.7 39.6+ 9.1 304:6.1 184426 29

(%) 80.1) (5000 (38.7)  (25.8) (81.5) (40.7) (24.7)
Muscle layer 58.2+3.1 0.2+0.0 1.9+0.1 9.54+02 9.0+ 0.1 44.3+8.1 56.2+2.4

(%) (69.9)  (50.0) (61.3)  (74.2) (18.5) (59.3) (75.3) 71

1) Mean + SD of 6 samples: the contents of whole tissue and muscle layer were measured directly.
2) ECL (black portion): the contents of nutrients were caleulated by subtracting the contents of muscle layer from the

contents of whole tissue.
3) Muscle layer: white portion removed ECL
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Table 3. Total amount of total N, @ -amino N, calcium
and phosphorus contents in soup stock during
the boiling of tripe.

Boiling Total N a -amino N Ca P
time (mg) (mg) (mg) (mg)

2 | 23844+ 1895 149.0413.08 4.4:0.5% 28.7+1.7%
4 434.9+ 18.0b 199.9:11.1b 5640.1b 33.8+1.70
946.3+ 53.2¢ 272.7431.7¢ 5.9:0.3> 35.641.8%
12 |1069.14 77.9% 296.1425.7¢ 7.540.7¢ 38.14+2.5%
24 [1198.54157.48 303.0+23.8° 7.8+0.5¢ 39.8+0.94

The stock solution was prepared from 100g tripe contain-
ed 2.08¢g total N, 87.3 mg @ -amino N, 13.8 mg Ca and
67.7 mg P. Each value represents the mean +SD of 3
samples. a.b.c.d Values within the same column with dif-
ferent superscript letters were significantly different
(P <0.05).
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Table 4. Contents of nucleotides and their related compounds in soup stock during the boiling of tripe. (mg)
Boiling time | 5-CMP  5'UMP  5-GMP 5-IMP 5-AMP Uracil Hypoxanthine Cytosine
2 43+19® 55+25 63: 15%° 6.4+ 1.7¢ 18.4+£2.98 61124 73.9452.3 4481875
4 6.6+5.12 171426 9.0+ 5.12 120z 2.38b 14.943.38> 88+4.8 53.6+31.0 1.0+ 0.6
8 48409 88+4.0 7.2t 538 23.1% 20.68b 17.9+1.42 7.8+5.7 41.14+23.7 31412
12 44+1.68 6.6+6.2 45.1+28.6> 2691+ 13.02b 16.6+1.72 14.0+10.9 38.5+22.2 0.5+ 0.0
24 19.8+520 22402 4.6+ 092 39.7+25. 7 10.9+0.7° 6.6+1.8 51.1+36.1 36.6+49.8

The stock solution was prepared from 100g tripe contained 2.2g total N, 87.0 mg a@-amino N, 13.0 mg Ca and 60.5mg
P. Each value represents the mean £ SD of 3 samples. a, b, ¢, d Values within the same column with different superscript

letters were significantly different (p<0.05).

Table 5. Sensory evaluation about soup stock and tissue during the boiling of tripe

Soup stock Boiled tissue
Boiling time | Color Palatability  Flavor Total Hardness Palatability Flavor Total
2 3.6+1.42 38+1.0 40414 115+228 [ 3.0£1.18> 37+1.0 4.2+1.2 10.941.78b
4 4041188 40110 47+1.1 1274198 5240.8¢ 40409 44+11 13.641.5¢
8 3.7¢1.12 45+1.0 45+1.1 126419 4941.2¢ 4.2+07 44111 135115
12 471110 42+1.0 3.4+1.1 132316b|3834+09° 43409 39411 11517
24 4011.13% 40+16 47413 12612.4%) 264098 40+13 37+14 102318

See Table 4
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Table 6. Total amount of total N, a-amino N, calcium
and phosphorus contents in tripe soup stock
during cooking with pressure cooker.

Boiling total N a-amino N Ca ) 4
time (mg) (mg) (mg) (mg)

0.5 | 1627+ 29.8% 207.9:31.6% 4.040.4% 2534+2.5%
1 289.11141.28 229.6132.6% 6.3+0.3> 35.041.4b
2 957.8+ 78.7%¢ 384.4131.0 6.9+0.2> 35.64+5.0b
3 1076.0£107.19d 461.7+10.2¢ 7.0+ 0.8b 36.242.5b¢
4 1136.3:+ 26.99 524.9+158° 8.2:0.6° 39.5+3.4¢

See Table 3
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Table 7. Contents of nucleotides and their related compounds in tripe soup stock during the cooking with

pressure cooker. (mg)
Boiling time | 5-CMP  5-UMP 5-GMP 5-IMP 5-AMP Uracil Hypoxanthine Cytosine
0.5 1.6+0.32 21404 27307 424118 6.5+1.00 48+3.2 69.5+ 253 0.910.6
1 53+1.1> 64+32 38.6+1.9 823020 247:6.0°> 87451 117.9:+103.4 1.240.1
2 42+1.0%> 36417 42314 156+1.3¢ 14.4+53% 79406 93.4+ 103 1.0+0.4
3 25+28% 35418 4.8+1.1 13.13254 232467 7.5+23 69.3+ 146 16109
4 46+13> 66435 45:21 10.8:+3.6bc 15949.38 73426 689+ 154 1.6+0.2
See Table 4

Table 8. Sensory evaluation about tripe soup stock ana ussue during cooking with pressure cooker.

Soup stock Boiled tissue
Boiling time Color Palatability  Flavor Total Hardness Palatability Flavor Total
0.5 2.7+1.58 3.3+1.42 4.0+13 100423 | 2.14+1.72 3.5+1.32 43+1.1 9.8+3.0,
1 4.041.40 49:1.00 41:+1.2 129419 | 4.1415b 42+08 4.1+12 12.3422b
2 414120 46+0.8> 43412 13.0+1.7° | 5.441.4c 45+409> 39413 13.842.2b
3 3.6+1.5b 45+1.0> 39:+1.1 120425 | 50+1.7¢ 43+1.1p 38413 12.942.0b
4 3.8+1.0b 45+09> 39:+09 12.2+1.8b | 4.241.5bc 42+120 38+1.1 1254+2.3b

See Table 4
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Table 9. Total amount of total N, @ -amino N, Ca,and P in total soup stock with various ratios the water to the

tripe weight.
Water wt. .
tripe Wt. Total N (mg) a-amino N (mg) Ca (mg) P (mg)
3541.8+90.1 953.7+151.6 11.2+1.5 102.9+9.4
5 ( 885.5422.5p (238.4+37.9p (2.8+0.4p (25.7+2.4p
2010.2+18.4 522.44+41.8 5.740.1 69.6+5.5
10 (1005.1+ 9.2p (261.2+20.9p (2.8+0.1p (34.8+2.8)
20 1028.7 +49.10 317.91+46.3b 5.1+0.40 35.943.2b
See Table 4

Table 10. Contents of nucleotides and their related compounds in the tripe soup stock during cooking with

various ratios the water to the tripe weight. (mg)
Water wt.
“rpewt’| 5-CMP 5'UMP  5GMP  5-IMP  5°AMP  Uracl Hypoxanthine Cytosine
68+0.5 25.1+9.6 1944138 5224386 15.7+6.4 39.5+10.1 408.0+245.4 5.1%3.3
5 (1.7+£0.2)» (6.3:2.4® (4.9+35) (13.1+9.77 (3.9+16p (9.9:2.5p0 (102.0:61.4) (1.3+0.8p
2.6+1.3 5.6+2.9 8.0+29 2774129 10.1+0.2 6.5+ 3.0 279441215 1.4+0.9
10 (1.3£0.7% (2.8+1.58 (4.0+1.5) (18.9+6.5p (5.0+0.1 (3.3+1.5P0 ( 69.9+30.4) (0.7+0.4p
20 48+0.9> 8841.02 72+53 2314206 17.9:+14b 78: 57 79.7+ 41.1 3.1:1.2b
See Table 4

Table 11. Sensory evaluation about tripe soup stock and tissue during cooking with various ratios the water to

the tripe weight.

Soup stock Boiled tissue
Water wt. e e
m— Color  Palatability  Flavor Total Hardness Palatability Flavor Total
5 404200 4620 25413 11.1+4.1| 52115 46+14 3.2+148 13.0+2.9
10 42+1.8 44115 34414 12.0+33| 461+1.2 4.3+1.3 3.3+1.42 12.2+2.6
20 3.7+1.1 45+1.0 45+1.1¢ 126+19| 49+1.2 4.240.7 4.4x1.1b 13.6+1.5
See Table 4

7hu] 2090 uf R3eko] 85%ute] EEs(lovi, H7t
u) Z7lol wel 100g ® &2 Fobskdch, o 100
g% a-amino N £%25 #7pul7} Zo184-5 F7t
shada 2} ol W] 504 100g ¢ &&8ko] spt
Heolch, 7 Arhul 100g v At e SR A
A48 ol R Bab okl drpelsl FoMEE
100g & 8-28ke Zrielglr}, &3 #ge vl 5,
10004 ok 100g ™ &322 of 2,8mg o2 A48
32k (13, 0mg%) el 21%el aitsted oli= 20 wf &
28k0] 509%0) At Hriu] 20004 &5 5.1
mg o2 A4l & 3heke) 409 7lakol £&s(2dct, <
2 Arhulv} Z2E4E 100g £33 FUkglon
Wb 5ol 209w Zake] 70%nute]l &5
o},

25} Aokel Arulol whE WAt stdEel &2
2ke Table 1001 vebdgich, 5-IMP o} 8232 4

z2l9] sle) S5 ¥ HHUE o 1000, 20009 ol
vjsl oF 2uie] kg veblich 22 F 100g
5-IMP ¢} $2%& vlms] & = =] 20| &
€ P91 BHg «, 5el, 10ufe] Bol wiaf oF 2vfe
& Y Jebdo, ole dzAz £ ulge] A
£ o A 2iote] FEL 4E 4 Aot FEE
AEE E3470E dle o YR AR Aol
4% 1A 223 Fo Hrpulel] wh §E4R 42
ool gt F57A 2= Table 113 e, o4t
AP Y B2 S 29 T
of wie} FeE e Aoz Yrsie], 3 44 A7}
vl7b 20(EFR/4FH)Y o 100g% FHE 82
Fol 7 wskerd, 53] g A% 10 olsixe
20004} g&Fo] 50%= FAxsHm, FALY
a-amino N & o[ulZQ4aF Yrieloll o G
WA gtout okl 100 ool & shslol 85



Vol. 4, No. 3(1989)

< F7tekAl Hcoh, weby gl *EI*M] 4 104
oj4kel B-8 slafob S AHA|E 4 Qi <] A
a3} ol9el Al Bz olol vlgh Aol 4 wiel 29
Hrteks "Ii 10HH °I*L°l°1 Fabebz 2ot 22 A
60“2:"% oa T }
V. & 2
et g A% 4ol dPH s HA=

2l 2AL AMAE7] dala, Aok 2o ol P
23} zeluby CldAe, dEAe), sk 2o Yo
off up2 AP} oluilatdye] &2, Mabda 4y
2ol g3 v DAL AoE aoksed oew et

1. £oke] Al 1812 A 2319 o ie Al |7}
ddor] 42 ok 83%, 3% 0,4~0.5%, A% o
3%, kA ek 13%, 2 50~56mg%, a-amino
N 75~77mg%. &l 75~76mg% it 4oke] AulA
T30 Fepe A 190el4 35%, Al2%lolA 29%% 2
z)sledony, B&3 24g A9fjt BE AL A
BMIE%BP o) T FEEo oy g

F38heko] 809% olAte]l Au|Al L Eol 3HFslof QUG
4.

2. 4%%% 2, 4, 8, 12, 2447} 7o & WANR
(3449} a-amino N)# o|d|Z4 & (g e)) & 7
7b 8A17k 4417F 7hedoll 2l#f plateauol HEEL
o}, BldHol 51 IMP & 847} 7lodoll 23} plateau
of watgic, oAl A 8-12417) F1dA] F&

KN
A AR

3, A% °J23f4>ﬂx1 308, 1, 2, 3, A7k A=
g ¥ Aty oldlaAEe 27t 241703 141724
7bdell olal plateauol wélsiori 5-IMP+ 247}
o qhH7tde 2ighe vebdlch, A5AA Ade 1
A7k ol A FlA Al F2 AL vehddH,

4, /'-Ok,] Takui ,g_#ou 1_,] oaokxg.\,ﬂ.___ g_nq ok
off chat B2 Mrjeke] 100] oA w gEEE F7l
Zhr2 108 olslel M 20uRolA ] &

gel 50%% 7tasigich, stdEel &5 20uHelA

N

sz, 53

b wpEelglon], gl Avtels et flAl
ch,
olate} Algl Aol 4okl vl Ust Zel 4

49} (Cow’s Rumen-reticulum) 9] 7}dze]4A] ofofAd¥3) b0 B30 43} ol

3 :),OI .1(:“ _!i_gl —7L’~o] ‘-A]o] 7—]1:}, oo OEHH
o

oA k5 S A

slal e

1o -z =
Aokl

; st zeloll Qo] 4 1~2417ke] Ze|417h,
ool Rl Fo] H7leke 108 olate] L23ort, of
Ao aorel zela] Fuere] £ ol A% 7hds
L feluheh ey zelapgol ojekd, w1y il
A ohg- gelHel e Aakgh Hew Yoot

Al =]
¥ cigoll Yol HaFU} wak ek Fol 77
A =55 FA FEAFH YA o]YAE
(F) Al FA e 2 Zol Ak,
Hnas
LB g, 434, p,194(1980),
2. A3, <tda, A4 RZzeEEi A, 1(1),
8(1985),
3, 2exp a4 akatsl 2], 13(4), 363(1984),
4, 27 At =], 22(1), 107(1984),
5. e 3’04 olod‘ﬁ_‘%%ooiookﬂaohﬂ'ﬁl ZI. 11(3),

47{1982).

6. W Eal, oldds g dekAl sz, 12(2),

146(1983).

7. olads, whedd, WS Mgl Faalr, 12(1),

71(1987).

8. &3, AT AAAEste Ay, AR, p

49(1982).

9, Zaldf, oldd, AV, A7, ok, w3,

o odekstAday, 4k p.24(1983).

10. A.O.A.C.: Offical Methods of Analysis, A.O.A.C.

Inc., Virginia, p.153(1984).

11. Eng. Lawrence F. and Noble, E.P.: Lipids, 3(2),

157(1967).

12. Rosen, H.: Arch. Biochem. Biophys., 67, 10(1957).
13, Ray Sarker, B.C. and Chauban, U.DS.. Anal

Biochem., 20, 155(1967).

14, Lento, H.G,, Ford, J.A. and Denton, A.E.: J. Food

Scie., 29, 435(1963).



