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Simultaneous Production of Invertase and Yeast Extract from Baker’s Yeast
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A novel process was developed to simultaneously produce invertase and yeast extract from baker's yeast using ultrafiltration (UF)
and microfiltration (MF) membrane processing. After the extraction of invertase under the optimal condition obtained in this study,
invertase was separated from yeast cells using a hollow fiber membrane with a pore size of 0.1um. The resuling permeate
containing invertase was concentrated using a hollow fiber membrane with a nominal molecular weight cut-off of 30 kDa. The
yeast cell and permeate solutions, which were obtained after MF and UF membrane processing, respectively, were mixed together,
and the autolysis was performed at 50°C in the presence of 5% (v/v) ethanol and 1% (w/v) NaCl. As a result, the yeast extract
and invertase could be simultaneously produced from baker's yeast by this novel process.
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ol MF$ hollow fiber membrane (CFP-1-E-4A, A/G Tec-
hnology Corporation, USA)# molecular wt. cut-off=30,000
ol UF# hollow fiber membrane (UFP-30-E-4A, A/G
Technology Corporation, USA)& ¥ 2 FZd A3l

'8 Xptast 4 invertase £&

F29 A4 9 invertase FEL dWHE FH-R
baker’'s yeast® A3, 10%(w/v)2Z 343 F shake-flask
= jar fermentor (Korea Fermentor Co., Korea)& o] 83}

50CAA sttt

Invertase ¥ THUAE Mg

Invertase #49 £4& #3ld 10%(w/v) sucrosed 50
mM acetate buffer (pH 4.7)e £3813F 950 L &do] &5 A
123 4ed 50u L8 H71Ee 25C water bathojA 20 &
B0k WA e F 10T EABHS ABAZ T8
glucose analyzer® ©]€3k glucose %€ ZA3do] unit
(gmol/min) 2.2 33t vl FFL autolysis AL
sampled YAFde F5AdE FFstn HFd = (1~5
pg/mL)E &A38td micro tubed] 500pL EF3c 1 o&
£ Micro BCA protein assay reagent kit (MA 50:MB
A8MC 208 ¥orutg mixing 39 60TANA 60F uHgAZIch
BkS ¥ spectrophotometer& ©}% 562 nmolA ©HiAS Ak

staitt.
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invertase Aol 7} E& AHAAN MF (01xmi% UF
(Mol. wt. cut-off=30,0000& ©]438ld invertase®& 3534
invertase F&%Hg 92 ¥ UF permeate$t MF concentrate
B EFF £do 5% oeed 1% NaClE: #7tste 18~20
AZF A% o autolysis A171t} MF% hollow fiber membrane
& olg3td cell walldt 4FHE wz EEdn s
spray dryingdtdd AR A7|AE A

22 X723t (autolysis) X3}

Freshdt baker's yeast (Jenico Foods Co., LTD)E
10%(w/v) ¥52 3143 & 50T shaking water bathol*] &
t28E s AtAgE 28] Yty e,
NaCl, papain S5 #7244 Astisa F
supernatant®] ©¥d F=Z AFsmzH AL AR

AEsgt  (Figure 1) A7t4c3 Axs
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2E A48 3 gwad 328 24so dA4sdd. At
23 FAAE AASA ¥ 243 AbLREE AS-
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AU} B AY ol9jol % Kollar 5 (8)o} Hg3h upg} o] &
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Released protein (mg)/total protein (mg) X 100

A B C D E F G

Autolysis condition

Figure 1. Effect of various accelerators on the autolysis of
baker’'s yeast. A, control; B, 5% ethanol; C, 5% ethanol +
1% NaCl; D, 5% ethanol + 1% NaCl + 0.5% papain; E, 1%
ethanol; F, 1% ethanol + 0.5% papain; G, 5% ethanol + 0.
5% papain; H, 0.5% papain

B Artast £48 zld #ristd Ariasts s uy
= AR Bgou ¥ gz ¢ Aoz Uehd w3 o
Wzl B9 Alcalase 06L (NOVO, Denmark)E z7hAa3t
ZAAE papain A H7HE A¥E FPs ot papainkth
Fgol ¥ ez yepdth wEA, 5% oehg, 1% NaCl,
05% papain H7HE AR Arkag zyHez  HAsYd

Invertase F&xH A3

Baker's yeast® 919 #A7bast 202 A7h4stAl Azl
w2 invertase FESFE 2 & vlu HESHUY 50T
shaking water batholl A control, 5% o) &2, 5% &g + 1%
NaCl, 5% ol&-g + 1% NaCl + 0.5% papain, 1% °1®2, 1%
ek + 05% papain, 5% &S + 05% papain, 05%
papain ¢ T ZAAM A7FAFA invertase?l AL
AlZbo wat 2AsYch (Figure 2). 94 R A7past 4
ol 5% AehS, 1% NaCl, 05% papaing J71et-e o
Huje A7AFEE L 7 AN, invertase FEANME
05% papain?t ¥7Ft9E B¢ HUY invertase® FEY F
A, o] ZAAM 1047 T 2 118 unit/mLY invertaseE
A& F dslovt AA Artas 2d 6% A + 1% NaCl
5% papin)el M 10412 & ¢F 20 unit/mL9] invertaseE
Ag = ok olgHoz A Artast 2HdA AU
invertase?t F&2 02 dgstHovt g Autd AHE
AL 2L invertase?t 5% NEE, 1% NaCl A FAo
E4dEE A 7Ydste ReZ FEHch WA, invertases}
ERA7)|2E FAld AzE7] HME invertase &3 A%
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ERA7I2E Al Ax87] YA invertase FEF ET
A7tasE A HA & 5 s NZE TAY ] 2
FEOG & 5 Qg

Invertase #H& F&Z79 05% papain ¥7} Z27dA
250 WE invertase 7% A¥-L Fsg} 30T, 40T,
S0CAA invertaseE #2384 A& A4S 50TAA 713 £&
A#E A (Figure 3). wetA ko @2 invertase 3

F& 242 A2 & A0 dAGe 498 o
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Figure 2. Effect of various accelerators on the extraction of
invertase from baker's yeast. @, control; O, 5% ethanol;
A, 5% ethanol + 1% NaCl, &, 5% ethanol + 1% NaCl +
0.5% papain, [}, 1% ethanol, {, 1% ethanol + 0.5% papain;
&, 5% ethanol + 0.5% papain; W, 0.5% papain
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Figure 3. Effect of temperature on the extraction of invertase.
@ 30C; B 40TC; A, 50T
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Invertase?t E 27|~ FA| HE3E (KRIBB-IY Process)

Invertase} AR.Y7]AEF baker's yeastZH-E] FAlo] A4t
7] YA AZE F4E AESFED 0T, 05% papain
7} 27 A jar fermentorE o4 200 rpm, 1043 wytely
invertased HUZ F&3% T 01 pgm MF£ hollow fiber
membrane$ |4 cell?t YEAE Estdrk FEE inve-
rtase FEv 91 unit/mLEMA shake-flaskell Al Bt} tha 929
o o]RE wyk =7 F9 Aol 7|Adte Aoz Az
4% q2 oA mol. wt cut-off=30,0002] UF€ hollow fiber
membraned ©] €3} invertaseE 5%3%th. Permeate:
cell ¥&N5 Eitstel 5% ol&hg, 1% NaClg #H7leled gn
AtrE e FAEEY 20 A Alad F MFE
hollow fiber membrane® ©]83+ cell wall# H5 3¢ Fg
o HFHe AF 55T spray dryingS o] &
2 2TE A%l B FAHL Figure 49 #on 2 o
invertase$t 98A FEv X 1% Zo} Kollar 5 ()& &%
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¥ yeast extract® A|XsEZIZH  Kollar §o Wird
invertase A4t ZWolA & AHE A Ao #@dgr %‘_’—
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B g Ay zVldx 7Y invertase?t AE A HE
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invertase”t ¢9o]Z o™ UF concentrate §olX HFHoz
23,492 unit¥ invertase’t AoiFth UF permeatest UF
concentrateo] 4] BolF & invertaser 38628 unite g4
7232 unit? invertase’t T FAZFT LAHJEH o|AL
invertase?t A3} ¥4 F dho] FAH o] BgEzR e Aoz
FA "t E3 molecular weight cut-off=30,000 Da®l UF #
AAX 4 invertaset® T 533l permeate FEAAM o
oAt} Invertase® ¥2H2S intracellular?! A% < 135000
Da°|® extracellulargl 7% ﬂi g2 EAske <k 270,000
Dagl Aoz da#A gith (9). wald, invertase BA o) UF
permeate] A HEH AL 011“74 8 diagon oie B
Ao A A" UF rejection & 4 ]Oﬂ 7]01 &= Ao

2 F49rt wehA, invertased] F4&
& 4= molecular rejection E&°] H2 UF‘l}PJ A}%O] 875
o invertased &#& AAE + gle B} a8HY uhie

Table 1. Invertase activity in each step of KRIBB-IY process.

Invertaseactivity | Invertase conc.|Total invertase

Step (unit/mL) | activity (unit)
TS | 0 |
Mlzap)g;r‘ljaw 91.7 45850
UF(gO”;l‘Ste %2 15136
UuF (?/%rr‘r‘i’;“ate 356 2349
Af“fmf sis 163 14760
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Figure 4. KRIBB-IY process for the simultaneous production
of invertase and yeast extract from baker's veast.
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Figure 5. Storage stability of the concentrated invertase so-
lution produced by KRIBB-IY process. O, 4C; @, 20T
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%8 invertase?l storage stability
Figure 49 #4302 AL invertaseZ 4T, 20T incubation
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LUA AAl T BIE T invertase BH LS Ao Wiy o
S & ook g B ZA 9sf AMAE invertase ¥
Ao pEol ANEE YUHPog AgaEUE & FA7 ¢
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