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Abstract

1) For the purpose of preparation of food and fodder yeasts from nonedible seaweed, two suitable
Candida yeasts have been isolated from seaweed compost.

2) They had the ability of fermenting galactose, sucrose and glucose, and could not ferment maltose
and mannit, but could assimilate mannit.

3) NaCl concentration from 1 to 2% had no remarkable effect on growth of yeast and the optimum
pH was 4~5.

4) In the acid hydrolyzate of brown seaweed (Ecklonia cava Kiellman, Sargassum fulvellum AGARDL)
an amorphous deposit was produced during storage after neutralization of media and its removal
always delayed yeast growth, but addition of (NH,);SO, and NaH,PO; to media could increase the
assimilation of reducing sugar and yeast yield.

5) Co® gamma ray irradiation (dose rate : 1 Mrad/hr, BNL shipboard irradiator) of seaweed had not
so much effect on the hydrolysis of carbohydrates and nitrogen compounds in seaweed but could
increase the yeast producticn from seaweed hydrolyzate.

6) The yeast yield was 7~8 g of dry yeast per 100 g of seaweed by cultivation with jar fermentor.
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(b) o}uxAl ¥4

Az Zo4 0.3ml 42 23t Hitachi Liquid
Chromatography Model 034 5 o] 4 o-&3# & =7
o2 FAL 4434

(1) Buffer solution

Acidic amino acid— 0.35M sodium citrate butfer
(pH 3.25)

Neutral amino acid— (.35M sodium citrate buffer
(pH 4.25)

Basic amino acid— 0.35M Sodium citrate buffer
(pH 5.28)

@ Resin; Hitachi custom ion exchange resin,

No 2611—Basic amino acid

No 2612—Acidic/neutral amino acid

@® column & acidic/neutral amino acid & 0.9X50
cm, basic amino acid & 0.9X15cm column & A}£38}9
2 25X 55°C, buffer speed &= 60 ml/hr, ninhydrin
speed & 30 ml/hr 2 &gl
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Table 1. Properties of the selected yeast

Strain number Y-2503 ’ J-4-2
Shape ' o(‘;llh;g rical round to oval
Size (2.0~4.7)X| (2.4~6.2)X
(6.2~9.4)  (6.0~10.0)
(galactose * l +
Fermentation | sucrose + +
of maltose - -
carbohydrate lglucose + +
mannit | - -
Assimilation of mannit l + +
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tose 2} mannit & $E A7 A X3 =4 Y-2503 4
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Fig. 1. Effect of NaCl on the growth of yeast
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Table 2. The effect of nutrient salts on the growth of yeast strains in acid-hydrolyzate, the

deposit removed %)
“——_____ Culture time (hrs) o i S i Yield of
Nutrient salt ~ - __ 24 1 48 ugar ! yeast o
I};:I)ép' B 2/100cc medium _ , 1 ‘ :«),smmllatmnl the sugar
) Yield of | Sugar | Yield of o .
(NH¢)z SO, NaH,POq veast { " et ' yeast lSugar Ieftl % ! %
1 0 0 0.35 ] 0.61 ; 0.57 0.54 68.1 l 46.1
2 0.6 6 0.51 | 0.55 | 0.64 0.51 70.1 | 5L.2
3 0 0.24 0.81 0.51 | 1.28 0.47 73.7 ? 97.4
4 0.6 0.24 0.73 0.53 | 131 0.4 73.5 | 9.5
Table 3. Proximate composilion of seaweed sample %)
- Contents LT o [ N
: ! rude \ Crude { N-Free | Crude Crude Total
Seaweed ‘“ Moisture { rotein ‘ fat . extract fiber ash '7 sugar
Ecklonia cava Kiellman 15.7] 166 1.26| 501 3.42| 1297 175
Sargassum fulvellum AGARDH 15.2 9.1 \ 1.80 ‘ 54.1 7.3 12.59 ¢ 19.5
o] Jslejol & Aojrt. Hzx v vzl e Aekdt Aste Table4 o A Shgch =k

2 Az HUEe ¥H &3¢ SHow Co¥  of Sleld BA4 A Eabh giglen elol el
rray & £z G4 2HF T oofd F R 2 AL el x9S ¢ 4 AN
Table 4. Effect of Co®¥-gamma ray irradiation on hydrolysis of seaweed (%)
T “Dose(Mrad) = *““T’ =
Content 0 i 5 10 i5
__ Seaweed ! ! L
Reducing sugar l 1.01 ! 1.12 1.16 I 1.16
Ecklonia cava Kjellman s [
Crude protein | 041 | 045 045 | o015
Reducmg sugar i 1.23 i 1.23 1.23 ‘ 1.23
Sargassum fulvellum AGARDH e f 7
| Crude protem ' 0.50 ! 0.50 0.50 b 0.50
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Fig. 4. Effect of irradiation, heat treatment after
irradiation and conc. of HCl on secaweed

Fig. 3. Comparison of yeast yield between hydrolysis
yeast strain and irradiation . :Unirradiated, hydrolyzed by 1% HCI
—~0O—0~— : Reducing sugar (before culture) ——@—@— : 5Mrad irradiated, hydrolyzed by 1%
— O —0O— : 2503, veast yield (g/100 ml medium) HC1
...... [Jeeeeee DY 2J4-2, » w ( # 7) voreeeees : Heat treated after 5Mrad irradiation,
——A—A—— : J-4-2, sugar left hydrolyzed by 1% HCI
—X—x—:Y-2503, # »# —  @®——&— : 5M rad irradiated, hydrolyzed by
S WG Y : crude protein (before culture) 0.5% HCI
N X aeeeen : Y-2503, protein left
...... Aveseee eoeene - J-4-2, protein left
sz A3 2AAS ofg 7HA £ A E] Yl 9, 4588, 3 5ol 49F doldgoz viay
) 2 =2aaol dul AR wia B4 1S Table 5 AaaA olf A5 Zold Az A=x v43g 2
of AN g4t 24 Folx HE AAddE 2 o uo] ATFHe ok § Aol
Table 5. Proximate composition of hydrolyzed seaweed residue (%)
e Contents Moisture Crude Crude fat N-Free | Crude Crude |Total
Seaweed T e protein | - extract | fiber ash ‘ sugar
Hydrolyzed residue of E.C.K. 10.28 10.27 3.91 55. 51 14. 40 563 9. 41
Ecklonia cava Kjel man (E.C.K.) 15.95 11.04 1.29 51.34 8.57 11.81 | 18.01
Sargassum fulvellum AGARDH 17.95 9.54 1.51 48.82 9.61 12.57 | 15.37
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Table 6. Comparison of yeast yield among the strain, seaweed and irradiation (%)

Dose reducing| Crude . Sugar | Sugar Protein !Protein Yeast

Seaweed (Mrad) | sugar protein Strain L left assim. %| " left 1assim.% yield
0 1.014 0.412 | Y-2503 0. 594 42 0. 247 40 0.458
A . 5 1.124 0.453 7 0.652 42 0.186 59 0.511
Ecklon'a cava Kiellman |, 1159 | 0.483 ~ 0.739| 36 | oz8| 41 | o050
15 1.159 0.453 4 0.761 A 0.186 59 0.472
1.232 0. 495 4 0. 906 26 0.350 29 0.312
Sargassum fulvellum 5 1.232 0.495 7 0.869 30 0. 268 46 0. 308
AGARDH 10 1.232 0.495 Ve 0. 906 26 0.350 29 0.352
15 1.232 0.453 ” 0.95% 22 0.268 41 0.318
0 1.014 0.421 }-4-2 0.616 39 0. 206 50 ( 0. 358
) ) 5 1.124 0.453 4 0.652 42 0.124 72 0.397
Ecklonia cava Kjellman | 4, 1.159| 0.453| »# 0.7971 31 | 0.206! 55 | 0.397
15 1.159 0.453 7 0.779 33 0.185 59 0. 488
0 1.232 0.495 4 0. 869 28 0.371 23 0.233
Sargassum fulvellum 5 1.232 0.495 4 0.869 28 0. 330 33 0.227
AGARDH 10 1.232 0.495 Ve 0. 906 26 0.371 23 0.226
15 1.232 0.453 4 0.978 21 0. 309 38 0. 3%

Table 7. Cultural experiment with the acid hydrolyzate prepared under the
maximum saccharifying condition

s - ;
N \Culture time (hrs) 0 P 72
) Reducing | Crude | Yeast Sugar Protein | Sugar Yield of yeast
Strains \ sugar(% ) protein (% )} yield(g)| left(%)| left(% )lassim.(%)| to the sugar(%)
*Y-2503 112 0.45| 0.52] 0.65] 0.19 ‘ 42 45
J-4-2 1.12 0.45 0.40 0.65 0.12 ‘ 42 35
**Y-2503 1.09 0.44 0.71 0.50 0.16 { 53 65

* : Flask culture
** : Jar fermentor culture

olojzte Aste Wi} § Frigkel BAZE Zolzgtn
A 7l = jar fermentor wf ofol] YoM % W} F &7
o 283 mg Yol AR kel 2 dF H Ao
2 Bt =3 Y-25039 3 5% AFE ol bz
439 F5E AFAWo24 B4dEe o845 5
Mg Rez 474%c dd ez AL JlAz ¢
W BREE(AE Y22 T W 2o Ars) FF
o] AL Ao dejzen MIT 9 Dr. Wangi®o)
o3l B4t 452 $os T 1g @ A4 1g
7 9238y 2 wdge 3.8 Keal o} x| g} n-paraffin g
ALt F4 1g 94 3.3g9 A4t ek Gy
& 7.8Kcalglx @} =4 sz wbg3bEold Jle}

-

G43ES VA gl FE AT wlE B3 4
(09 Afucd 349 714 AR =M % o
gt 2o

AL B 4 B9 ofdxn Aol wA
olxut wtll Ao olelx At FH-9f = <k, N.P.U.(net
protein utilization), T.D. (true digestibility), B.V.
(biological value)o] wdle] dFxlojo} 3} x &
29 o4t FFS) o4& $4% e Table gol
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Table 8. Amino acid content of seaweed yeast
(% total protein)

Strains
Y-2503 }-4-2
_ Amino acid o
Aspartic acid 14.78 10.12
Threonine 3.66 3.91
Serine 12.72 11.48
Glutamic acid I 20. 66 24.50
Proline 8.13 12.25
Glycine 5.87 6.32
Alanine 13.44 14.44
Valine 1.61 1.64
Isoleucine 2.03 1.04
Leucine 5.55 2.90
Lysine 11.54 11.40
Methionine trace : trace
Tyrosine 7 ‘ V4
Phenylalanine Vi ’ V4
Histidine ” ]» ”
Arginine V4 : V4
2 %

v 42 fxzye A4 9 AHEE EE AE25
At g AE A

D #z 438 (3 Y] AY 2R FF Y-
2503, J4-2 % #lz= BHE T Fstg

2) 42lgl &3 F&F = galactose, sucrose, glucose 2|
W e ¢ 9l ot maltose o mannit o WEHL ¢lgl
<o mannit & A3 4 9l

2) 1~2% NaCl 53 & &2 F4lol ¥ Fdo] g
= #AA pH & 4~5A°

BEE o83 MR B¢ 9+ (107,

4) Hx P EolA pHA~5¢d HAEE AAY
wWekedo] gle M (NH():SO,, NaH,PO, o #r}s} o}
Bel e} BT 43¢ FAART

5) Co® gamma ray = A}(dose rate : 1 Mrad.br. BNL
shipboard irradiator)¥ s}x9] e}4&& ¥ U4 3
24 2HE Wz 5ol A FIget AR 4%
Aad FrEId o

6) Jar fermentor ol Al TR E Wk W s E €
of theted 7T~8%2 ANE EERE A4AY 4 Ul
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