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(BEXFEEDEERE H#E 264005}

® F RAPVARBEHEECRENSANTESARERE, RESER. HirEA
HEEEAARY I ERMEELBASI N FRTTHREFBLTHEMN KBS 1ET
B, TRLEHH . RERGAUCERES _HEAERORERKLY 41, RBEE 20C, %
BEtAHsHAENEE LR ARRES AN 025/ 0.5, WRRGARK X
EEETE  7d, St EMAE R A REAEE 0.12/h HEEHEN 0.5d EH. £ 160d #
HEHEBER, PVA BT LAl TR REERH,

XiE EEEk, N ERE, EM ¥, PVA

H%T Q61.4 XEEFERE A XHRE  1000-3061(1999)03-0362-67

WEPEBTRIE25%, EARMIR 12%~50%, SHERHERAMMELE, HiE
EHRAER(AB B Bs B C) JHRR MM AF bR BRI HORMET RN &
ARMBTENEEY, RARBSHERANRBIN THTFREABRRSAHRE
FEAOR, BB AR SR A A, R T RXOTERRE,

B L3 T LASE T B i B PHB 9F, B R SR A LA TR E AL R, B
KB RE Ao, R, AT EIESEMES, MTEYr RS, XEELERIL
Frat M o 52 TR — 8 PR E R ARAL, X RERE, ARIMEMAKRED
AthEEA. RABEL, tESARESEES BN RERARFHRR 28
7, BREEA PVA AEEM T ELABEARE S REHE, BrshER LR
i ABF LGN FR, R K RS R R BUR R, R U5 DAL E & (L RE R
FEBESETEHRMEE RS EE, UNKSEENRELE, FRHT KBS N #6
RBIEFHFEE,

1 H¥5FE

1.1 .
Wi 7 B% £ ( Sacchromyces cerevisiae)12 5,15 5,29 5, =HBE(S. fragrans )8 51
B AR R,
1.2 BEHEREE
MM (Laminaria japonica ) A SR IUFHA A B, BZHB(PVA-124, H K

 IFEEHBRHAE, ANZEFBTXSEHWENE IEEXE S LR ZIFRRERD T,
W H8 H 3. 1998-08-24, 48 (5] H #.1999-03-25,
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D45 SRMNEUETERE T LAFRE, KRHBaBEEEREY TRARAH
B EHEEGETEEAM . & T MAK & B RN B33 8% (dia. 4. 5em
X 18em).
1.3 TRAE
1.3.1 B ITHIHE. FROTHTFER 80~100 HAk. BERMAKEELRE
R HIE 45C, IBIK R AR, T 45C KB RIB 24h, B KBEHpH X 2~3, RAEMIRE
95C 4% 7~ 8h, JJ5 2000/ min B.L, HIE IR 4@ 8, 18 50 B FOER R BE B 7]
HTEFE.
1.3.2 HEZEARYFE. REESH-EFBRES S TIERE, REFBEFAF
TFHRU—EHHAS—SBHE 0.6 % FEEEAN MR IHBBFRIESH S, AEHSH
BAS 1%CaCl, B S% R P, M A EZ 3mm BBRL, B 4h, B EE BB, £ 8
K% 3 H,
1.3.3 BEEkEERMEE. FESEREFRICEAKBEEOR, AR &R
FIEFE, T 30C, 1601/ min BEIRFEIZFE 18h,
1.3.4 HEEHKHARERELE. OHNRKE: GA= AN, SES L AREEEEE
H0.25g/mL{ REEW), 18—20C T A B, QELAM . KA 280mL B R RV, H:
D=4, BELBEENEEZEE 0.5, FHBEE Y 0.12/h, RBEE X 18-20C.,
1.4 SHMEFRZE

AN 2 B Y SO, S R A W B R B R Lane-Eynon 3£U; B840 B o
B 3R B MRk I0 2504k 0 22 160 TG vk B SR P B v A B B G s LR R B 121MBAA 4
A (ERSFERIE, BTEA 5% BEKGERMN pH2.2 B L) &k

WA KRS EE AT R T ABENK 2m, dia. 3mm # BB, HE L EE

AT 101 BEIEE(40~60 B), B E# A 6%DEGS, ¥ ¥ #F1B ¥ 230C, &8 195C, N,
40mL./min, Air 1.4kg/cm?;H, 1.4kg/cm?, W, 10> < 4; &4 11 : &% R 2m, dia. 3mm
AIBEFEHE, GD X 102(KE=), &R 145C, M ZEF 180T, KRR E 180T, 5 R
160, 5% N, 30mL/min, Air 300mL/min, H, 30mL/min. FEE &R 2,1, BIBE Y
BHE S &in et B, AirEEE B 7 ook, A H oL 180-80 BE FRU A NE
H R E B, MERERL, BES TR MR E LR, LVNE,

2 #R5a%

2.1 &I

RN R FRSRS, 25U BRI K RES S EAESERHE T8, W
BRETEBATVETESENE 1 Fir. ¥ 15U, RAE . B/KBRELSSEH SR
HHEERS BT R0 B KR OB SR BT
2.2 EHNBESEMESIILEERER

SR EARERES 125.155. 29 53 HEKRE-EFEE 8 S LHEAREE
HITHEAREREERTR, SR LA 1,
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%1 BHAESH.EARLIHEZENAHEERATATESRE
Table 1 Amino acid and mineral element content of seaweed juice with different hydrolysis methods(mg/L)

Item Asp Thr Ser Glu Gly Ala Cys Val Pro Met Ile Leu Tyr Phe Lys His
Content (1)" 34.7 14.6 13.7 55.6 17.4 19.7 8.4 23.3 17.3 17.1 21.2 21.1 12.3 15.2 16.5 13.7
(g 32.4 11.3 8.9 45.2 10.9 16.7 6.5 22.1 17.1 12.2 19.9 22.2 9.6 13.8 14.3 11.2
Item Arg Fe Mn K I Mg Cu P Zn
Content ([ )° 17.1 18.02 0.56¢ 216 20.0 12.03 1.02 8.22 2.27
(- 13.6 18.03 0.56 216 19.8 12.02 1.02 B.21 2.26

* { I ) Hydrolytic method with enzyme and acid; ( I YHydrolytic method wiﬂ; acid.
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M1 HRARERERSAR B2 AR S AR A R
Fig.1 Fermentation of seaweed wine with free Fig.2 Batch operation of seaweed wine with [ree

mixed cell mixed cell
{O.—+——Alcohol production and glucose consumption of ., Alcohol concentration; & Residualgluccse;
the yeast No. 12 and No. 8 respectively; [1. -+ Alechol yeast biomass; — pH
production and glucose cosumption of the yeast No. 29
and No. 8 respectively; & . X Aleohol production and glu-

cose consurnption of the yeast No. 15 and No. 8

HE L IR ERERN, REES 2 SHKS B8 8 SRSGASTEER
& mEEE 1S SEKRS TGS SREGHARE B R, (575 888K KA1
FIZHHHZ T REEE 29 SEKS T FRE S SRESAXEERE P, HITRH
MR RLBRAR S, B LI LU AR P ERARTRE 29 S 5FE 8 SREH.

ATEERRESLAF B RE ARG EER S RGE W, #1777 RER
B EEEEEN 1:052:153:1:4: 155 1 AR BRI R B L e, S5R W% 2,

M2 LR, YA ERGFEARBEALEN 41 1, RBRERER
BAMRERN S BHRE, AFRTHEES, L, fUEH RBAE P, RAEG5>
ERENESRLEYRA 4.1 B HAL
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#2 RERASr-ERSTEHRHRELL M GNESBHK R

Tabie 2 Effect of different ineculative ratio of S. cerevisiae and $. fragrans on seaweed wine (mg/L)

Inoculative ratio Propyl Amyl Iso-amyl Iso-butyl Etnyl Etny Aleohol
of two yeasts alcchol alcohol alcohol aleohol alechot lactate flg' ™Y
1:0 4.2 0.31 28.98 9.15 1.64 21.02 26.9
24 16.8 1.25 49.76 20.6 3.12 53.66 25.6
3:1 14.6 ‘ 1.10 48.86 19.4 3.56 56.63 26.6
4:1 12.4 1.23 48.03 20.3 4.47 60.47 26.8
5:1 8.9 0.47 38.92 15.7 4.12 53.08 27.4

2.3 BERASHES ALY

BETEELE, #HiTHERESMES 2R, S RME 2. X TR REEE
EREMBINEERAAEEEARE ERVERR V=V, (1-P/P, ) S/(KS+5+5/
K.)o WRZMELER 2 HEREGR, TUSEFRRE S MRS H A BRI EEM
A hEERR.

- dS/de = 2.653(1 — P/103.2) - 5/(30.16 + § + §%/24.65)
dP/d: = 0.868(1 — P/103.2) - $/(30.16 + § + 5%/24.65)
2.4 HEECAESH LR

FLEE L AR A SR R 4 R A A, ST AT IR LA 18 ~24h N E, I AHEE S A e B A5
fesn, W FRERE 12% L |,

AWRATT T RBREE XS E (b #E & BT R ey w18, 1 A & BR i 4
HHEW A4 13C520T ;25C, HER WA 3 FiR. LR EETH, 25C F 28h EHHEH
WAB TR, (B BEEWREIR, M 20C T4 36h “HEEEREE, FHA~EXEA
BHRAEER. 7 20CF, URRMIEE S L2 RE R T a7 R By,
HEmME 3 R,

F®3 REANTANBRMERELROER
Table 3 Effect of inoculative quantity of gel particle on seaweed wine(mg/1L.)

1/C Inoculative/ % Propyl Amyl Iso—amyl Iso— butyl Etnyl Emyl Aleohol
quatity of gel alcohol alcohol alcohol alcohol acetate lactate e/l
20 15 12.4 1.27 48.01 20.2 4.39 61.12 23.3
20 25 12.5 1.26 47.03 20.3 4.48 60.45 25.6
20 35 12.4 1.27 46.01 20.2 4.45 61.16 27.6
20 45 12.3 1.16 45.6 19.1 4.33 58.83 32.5

HFE 3T EY, YRERE R 200, HEE LA FREER N 25% ~35%(W/ V)
MABHEEEEE BXSESRITERES. NZBESRERTERE MR
W, IR T A B R R, M E R R T aR, RS
IR MR I 3, 3 A B M S E LA R R B A
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— dS/d: = 2.53(1 — P/101.6) - 5(36.35 + S)
dP/d: = 0.87(1 - P/101.6) « $/(36.35+ S)
2.5 FETEHAREZZBHRE
EHEYAFBERAR N EEESUEERKBE Y 2R, BaHT 5 E e kIEEREF
BERAEHBMESERERARE., SREY, FHAYHOSH, IBEEENER
B, WEHRKR. CEREREEERTTE S S ARESE R BAR, SR ME 4 FF
oo HIE 4 ATLLEN, MEEKL D=0.12/h N, e EES S, DR E TR ER
%, RSN EFEHREAR —EKF., BH—FEAHREEE, BRASEEHN, E
EETREREAS, RHBEER0.12/h AH. .

100" =450
g L oL
O 80 —40 - 7
a b - £~
oo N 8ol 40 M g ¢
3 FR I
2 60 —30 2 [ £ 7
£ g T ol s s &
£ g ) A L
] o hadl k'] Py
5 a0 8 3 g @
g 40 s B 5 .
o < | - o
g .§ % 40 § 4 g
)
3 ‘;: - S E
T —110 -
s 20 1 3 \ & H
: 75
R R R N I U B = 5
0 6 12 18 24 30 36 42 48 | I 1 | ﬁ
Duration of fermentation/h 0 0.05 0. 10 0.15 . 0.20
: Duration of fermentation/h
M3 RERENEMEENERN
Fig. 3  Influence of temperature on glucose 4 BREENKESRNER
consumption Fig.4 Influence of dilution rate{ D} on fermenta-
(C, —-—Alcohol preduction and glucose consumption tion
at 13T ; [], '~ Alcohol production and glucose con- —+—Alcohol concentration; O Residual glucose; X Yeast
sume at 25C ; &, X Aleoholproduction and glucose concentration; & Alcohol productivity.

consumption at 20T
EEREBANT, YERBYRESS, BT TEERXRI NENWR, FHTHE

WHEFRNMEREEEUERNBERER VHXEKL.
G = 4.254 x 1072 + V/14.254In[101.7/(101.7 — Pg)] + In[(32.5/(32.5 - Py) 1|

RASEERERGNERGNEEZEARE L2 ARERT, RENEXER
BEHAUGSEERAT R AR TS FEEMASE SR NEE, ©ile 305
W PREN 10.2meg/L R T 11.6mg/L NN 1. 12mg/L, B XK 39.21mg/L. Z 8
ZBaH 3.08mg/L . HBZ BN 51.46mg/L. XERAHBRHEBRGEAEESREE™
R WES.

3 it #
R PVA HECRBERRACER IR EXTLTGN, SEEY, REEEL
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TEBEE A EWRT L 94.4%, HABTHELL 18~24h HE, HFERERE 2% E,
HoMHEARESRELRTA, A FRNEEEGEAREIRAEMN. —HEK
MEMREMEYREREFESRHER, FETREGFT, A BRERLE R 4:1. XA
BEdEEABTZAHTUEFKERENERALE F-RRRRBEHFATEHR
B, REREHTEAREZEN 7dBEN 0.5d A4, HFEER A HBERAER
MEBRBERKFEECHAREAEEEENSTR. WIR, RALESANERY T LS
EAFREE, LRSS, FARKRESTAR, 7 TR . B.EXSFILINE
B, TSRS RRYERN, FLRESFT, KA 20CHE. NSRBI R DT
UEY, EFSEARMT ETELRHEALEEER T A4EE. AHEFHBRAEES
BORRH RAEEEF RN, FLEBSELLRE 160d 7, B4 B 2 L4k 1Y
MR E R

# % X M
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Fermentation of Seaweed Wine by PVA Co-immobilized two Microorganisms”

Wang Keming
( Department of Biochemistry Yantai University, Yantai 264005)

Abstract Seaweed wine was made by co-immobilized system of Saccharomyces cerevisiae and S.
fragrans with PVA as carries. A comparetive study on batch and continuous fermetation with mixed
free yeast cells and co-immobilized cells were carried out, leading to setting up of coresponding kinet-
ics models. The results showed that optimum conditions for the fermentation are: 1. the ratio of Sac-
charomyces cerevisiae and Sacchromyces fragrans for inoculation is 4:1;2. temperature is 20C ;3.
packing ratio of the gel particles for batch and continuous fermentation are 0.25 and 0.5 respective-
ly;4. duration for mixed free cell fermentationis 7 days. 5. duration for co-immobilized continucus fer-
mentation is 0.5 day, with 0. 12/h dilution rate. The mechanical strength of the immobilized cell par-

ticles was remained in good condition after 160 days continuous fermetation.

Key words  Co-immobilized, seaweed wine, Saccharomyces cerevisiae, S. fragrans, kinetics, PVA

fermentation
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