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A STUDY ON THE FOOD EFFECT OF NON-EDIBLE MARINE ALGAE
(Part 1: Test on the Food Value for Chicken)

by

Won Ki PARK
(Chosun University)

This research has been dealt with the nutritional component analysis of two kinds of
non-edible marine algae, Sargassum horneri (Turner) C.Ag. and Zostere marina Linné
which grow abundantly around the southern coast of Korea. These marine algae were
mixed in several kinds of samples rates with the combined feed for poultry sold in the
market. These were given to 35 chicken in seven test divisions respectively.

We have experimented with 35 chicken grown up for two weeks after hatchout.

The combined food for poultry obtained from the market was set up as control divisions,

The experiments were as follows:

1) The average weight increase in each test division during feeding (Table 5, Fig.2).
2) Food conversion rate and food efficiency in each test division (Table 7).

3) The comparison of digestive rate of crude protein during feeding (Table 8).

The results were as follows:

1) The weight increasing rate of the test animal stock fed the food containing 5-10% of
Sargassum horneri (Turner) C. Ag. powder was higher than the rate of those fed only
market food for poultry.

2) The stock given food containing 10% Zostera marina powder showed lower growth than
the control divison.

3) No apparent trouble owing to salt component involved in the marine algae was
found.

4) The stock given food containing sodium glutaminate and Sargassum horneri (Turner)
C. Ag. had better result than that without sodium glutaminate, '
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Table 1, The places and date of collection of non-eatable marine algae

name of marine algae

places of collection date of collection
scientific name (dialect)
Sargassum horneri Turner C. Ag. 1 (A, 3] 3) ) 27 BIE Zelm e 1 May 15, 1967
” ” 2. » ” ” 2. Mar. 15, »
o ” 3 ” ” ” 3. ” ” »
4 ” 4 ” " ” 4, ” 1, 1968
” ” 5. " ” ” 5. Aug. 1. ”
Sargassum sagmfanum Yendo 1. GNE, b 3) ) 28 WEH (AR 52 1. Jun. 14, 1967
” ” 2. ” ” " 2. v 30, #
” ” 3 ” ” ” 3. v '//
” ” 4. ” ” ” 4. Aug. 4, 1968
Zostera marina Linné 1. hAR, A=) " " 1. Jun. 14, 1967
n ” 2. " ” ” 2. » 30, 4
Enteromor pha sp. 1. (&) " ” 1. Oct. 5,
Hijikia fusiforme(Harv)Okamura 1, (A% ” ” 1. Jun. 14, ~
” ” 2 ” ” ” 2. » 30,
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fekrpel A4 BEERRES R o1 & BRONA £ iR GHED A o] & MR &3 FRAES A
BE2 gpRstd e, (BT of HEKdE CI-2 NaClz ®H5149.59~9.94%9] NaClE A= A=,

3. BEW, RHEEAHE, BH MHE

1) moisture: 155Ce|A BES 74 ¥t  2) Crude protein; Kjeldahl method

3) Lipid: ethyl etherg ¥Fite 3te] Soxhlet extractor® fhiH

4) Crude ash: —Bf{Lsted 4o Y& WKk EEE WR K BE A ®bstd=r 4
5) Crude fiber: Henneberg-Stohman method

6) Ca : gravimetric method

7) sugars: 100 — (moisutre+crude protein+Lipid+4-crude fiberXcrude ash)

8) NaCl : Mohrs method
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Fig 1. Chicken cote of cage type and feces receiving plate
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Table 2, Mixed ratio of the feeds for chicken from the market

corn ifrag- | frag- | silk fish ‘ wheat ? rice | soy shell *3 *3 *3
mented mented | worm fish FURAD-
Raw pupa bean peel ON Terra- vitamin
powder| rice ] wheat | powder | meal | peel bran |powder | powder 10 mycin‘ A-+Dg
% 20 15 15 5 15 13 8.5 5 3 0.2 0.1 0.2
Table 3 Mixed ratio of the chick feeds test
—~— test division ' c
T — contrast | T—1 { T—2 | T—-3 | T—4 | T—5 | T—6
test feeds (%) T (division
chicken feed from market ( Table 2) 100 90 89.5 95 94.5 90 70
Sargassum horneri (Turner)C. Ag 1 10 10 5 5 30
Zostera marina Linné 1 10
sodium glutaminate 4% 0.5 0.5

* 0] 8] pEIEke] AA 2L #HE (moisture 70.6—78.2%)F 19 10% BHEER uUE o F RKREMK=
Agtm, B9 BHEEL FH3 sE

* EEE BT KREBMEE CEMAZELIR AR

3* FURADON—10, Terramycin, vitamin A+ D3-S k%ﬁﬂﬂlﬁ%ﬁkﬁ@fﬁi RS (3967

4* Sodium glutaminated= FiRAQl BRIC (M 4) 100g5e] A& @AY or of RAHMS el oA

glutamic acid®] Aminoacid unbalance 3@} 5) 6) ’ﬁﬁ‘»}——] BRE oo} 2id 2.

Xiﬁﬁ@b%# AR U7 9S BEs 45 KRN o] B :sl Tovh. (REIERZE, SRS,
HEADFE D B LR S s = T FPRHEDRAR, AR
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Table 4, Analytical value of the non eatable marine algae

carbohydrate

marine al 1009 moisture| crude lipid crude Ca
rine algae g protein ash’
® | @ | @ Ve {ﬁgg‘;d%g) @ | (mg)
Sargassum horneri (Turner)C. Ag 1 11,61 10,16 1.24 3875 7.59 30.65 1366
” ” 2 12.05 10.21 1.31 3516 9.05 31.62 1362
v ” 3 11,32 11.03 1.34 3880 7.68 29.83 1330
” v 4 1211 10.35 1.29 39.72 7.54 28,99 1315
v ” 5 12.09 1091 1.45 3399 9.91 31.65 1369
Sargassum sagamianum Yendo 1 15.81 9.11 1.31 37.55 6.65 29.57 1307
” ” 2 12,51 1l..26 1.81 39.15 836 26.91 1296
” ” 3 14.84 10.23 0.96 37.89 7.45 28.63 1299
” " 4 13.61 10.92 1.91 34.80 891 29.8 1321
Zostera marina Linné 1 38.46 4.12 0.61 33.11 13.58 10.12 890
” v 2 36. 36 4.19 0.86 34.73 13.49 10.37 916
Enteromorpha sp. 1 13.61 188 1.36 39.05 6.91 20.21 450
Hijikia fusiforme (Harv)Okamura 1 16.72 549 0.92 3077 10.98 3512 1423
» ” 2 14.63 551 0.91 31.88 10.76 36.31 1436
2. THsERN
Table 5. Increase in the average weight of respective test division (unit:g)
\tftl veen congast T—1 T—2 ‘ T—3 ( T—4 T—5 l T—6
*date of detn. division |
Aug. 4 92 94 90 92 91 - 90 93
7 112 115 115 111 115 111 108
10 128 133 131 128 133 123 116
13 146 152 151 147 153 137 125
16 165 174 175 167 176 152 134
19 187 198 203 189 203 167 144
22 212 228 233 216 231 185 159 3%
25 240 260 267 246 261 210 172
28 270 295 303 280 294 238 190 3+
31 303 333 343 316 328 270 210
Sep. 3 336 373 383 358 366 306 232
order of result 5 2 1 4 3 6 7

# I fed five chicks in a test division and set up seven test divisions. The table given above are the

average weight of each test division.
** Weighing of the chicks has been carried out before feeding;

6~6.25 a. m.

3% Two chicks died out on the 21st and 27th of August.
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Fig. 2. Figure of the average weight increase of each test division,

THUSE R N0 S5 Sty B8
Table 6.* Analysis of variance for the rate of weight increase of cantrast division C and
test division T—3

size of | sum degree junbiased [variance | ratio of F—2y
Factor frgdomestimate ratio | body Fg (0.05) | E—7 | = F—5 t16(0. 05)
sample | square | n—] ‘ V) [ (F) | increase|
(o 9 7.87 8 0.98 1.6 13 3.44 0.42 2.38 2.12
T—3 9 4.94 8 0.62 14
| differen-
12.81 16 1 0.8=é2]°e 1

*E—EMH GA4A~TH)Y G$EBMNEL Smirnove] PR Kl FTHAZ =14 EFGA 7TH~
98 3% Sk 4Pt Relw. (2 Bis RRHMMKITY 88 30 p.m. 1~8A4H a.m. 6.307H7] ki3t
gome H—EME EXIGY REEE] obd A4).

Table 6o 4 Fi= F% 0.05 et domz mafel %8 ET 5 dod o % ¢ Mz RET BR X
K 5% 2A ARG S & 5 goh w24 A9 T ERY BR 59 20 A8 RET KRS € 5
A=t
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Table 7. Food conversion rate, food efficiency,and ratio of crude protein efficiency

**kweight of chick (g) 4 feed g% 3k 3%
test division | test ]afltse rd?é St'*increasedf for crude crmtie‘ food conver-| food effici ratig of
beginn - imne| L 15 days protein ?gg fén sion rate | ency ;igteein
ing ing weight ! (@ ! %) dyss (g) efficiency
C (contract 92 187 95 311 17.1 53.2 3.3 30.5 1.8
division)
T-1 94 198 104 323 16.41 53.0 3.1 32.2 1.9
T-—2 90 203 113 331 16.32 54.19 2.9 34.1 2.1
T-—3 92 189 97 291 16.75 48.74 3.0 33.3 1.9
T—4 91 203 112 369 16.67 61.51 3.3 30.3 1.8
T-5 90 167 77 317 15.80 50.08 4.1 24.3 1.5
T—6 93 144 a3 280 15.02 42.04 5.3 18.9 1.2

* Average value for each test division per chick from August 4th to August 18th 1967.
®k Test beginning of the weight means 6~6.25 a. m. August 4, and 15 days after test-beginning 6~6. 25
a.m. August 19.

Food weight taken

* i = N T
3* Food  conversion rate Increased weight of chick

Increased weight of chick
Feed weight taken

Food efficiency= -%100
Increased weight of cZ.ck

Ratio of crude protein efficiency= crude protein faken

4. REBAHEDP2 BEARBEELE

Table 8, Comparison of the crude protein rate of the test food*

feed | F% crude protein crude protein
test division | taken crude gﬁgﬂ ’ eXcre- | crude excrzted absorption of degestive rate of
weight | protein | ein ion protein | ¥ te in
(2 (%) |P (ge) & | (% P‘&)e | the test food | the test food
C (contrast 311 17.1 53.2 136 16.02 21.79 31.41 59
division)
T—1 323 16.41 53.0 129 16.8 21.67 31.33 59
T—2 331 16.32 54.19 125 17.11 21.39 32.80 60
T—3 291 16.75 48.74 g9 18.01 17.83 30.91 63
T—4 369 16.67 61.51 122 19.05 23.4 38.27 63
T—5 317 15. 80 50.08 12 18.02 22.34 23.14 _ 55
T—6 280 15.02 42.04 56 16.1 25,02 17.41 41

« Average values of the each test division per chick from August 4th to August 18th 1957,
** The excretion amount was weighed from 6,30 am. August 5, to 6.30 a.m. August 20.

kBl delAE Bl Kel BT BRE 4% REIYe=z F(EY Bt v HERE AR
o]z sixlout & RBE Alo]8 BbaEE sty S04 &5 £ B%E 88T 3 BHsidH.

o7]4 .2 Fo] i Re] S ¢l N9} Metabolic Faecal Nitrogen®. @43l glemz fpihe Ry
He Perg e FERDS MEAR %9 7L Table 89 data Zavh & Aol=h. weld fpkipel M&EA
HifAdL 5] data 3k 2= 2§ o]t
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1 7 AR (Table 59 Fig 2)9] RS} Table 7 %9 HBRERE 7| 7o) il YA KA (Table
2)ute] Ance EAR WY 189 Sargassum horneri (Turner) C.Ag. ¥pRE 2] 5~10% ¥nsty &
A RREBYS BEE (Table 59} Fig. 2) 2 fEFHY {E (Table T)7F EFHFSH .

fes] HEE @HEGHEA FSGRE) A Cof RBEHRS 2Pl Sergassum horneri (Turner) C.Ag. 5% ¥
fAHESl T—39] itk BinaRe) BHZE SEH (Table 6)8] Rz vl Fo] RGE e 2l REs=e
Sargassum horneri (Turner) C.Ag RS #F+e BEE LA HRT A4 REL 5+ Ad++.

94| Sargassum horneri (Turneri) C.Ag. 30% ¥ine RRBRE T—69 Hld e 933 £2¢& g,
o] JREHY shhi table 82 v 7o AL ¥ WU ET7F obdt A

ol HIRAA RS FERT S, (Table 2) & Sargassum horneri (Turner) C.Ag®] ¥Rmike] BRsl  fsbgs
FEe] JEmo] Slolok &E AAet,

2. JEAM RS 1 1HQl Zostera marine Linné ¥k 10% 7ol #BRE T-—-5& WREC 2+ 4

e

3. ¥k= 4 ] WA AKY M= KNI B Loz FEE AFT WD BRA 2y,

4, Sodium glutaminates} Sargassum horneri (Turmer) C.Ag. 9 W@ T—29 T—4%= Sodium glutaminate
FER ML T—13} T—3 (Table 3) =} REURSE] EFHA. RBE T-29 T4 444  Sodium
glutaminate 0.5% ¥R/Ni= Fischer 1j& (Fischer et al 1960) 9o ks ##HI glutamic acid ¢]amino acid unbal-
ancetd] fEdal Aol ohdrt AAs e o] HRE A Sodium glutaminated] JRYRMEL=E HMEA fIBR
7F 922 BN RET MEe A,

5 M &

KRS BTN A4 BEFRED) Wehdl T4 2/ WEE MNE B SEERS o) HEEE: o
st BAS W T4 LUKERE BUR ZHRR ¥ 28R B 27t e EESTRE M
Bl mfEs F4 BEOKERNE HEAENA FEAD HEE KW
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