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Abstract

Optimum conditions to prepare a yeast extract with rice protein hydrolysates(rh) were investigated. The yeast extract
was obtained at the level of 2.3 g/L from the yeast culture medium(30°C, 48 hr) composed of 5% rh and glu-
cose(3%, w/w). Within the extract, RNA was contained at the level of 188.1 mg/g and the levels of GMP and IMP
as nucleotides were 650.33+48 pg/g, 69121 pg/g, respectively. When Rrh(Residual rice protein hydrolysate by Del-
volase®) was supplemented into a yeast extract, the savory taste like umami of the mixture was found to increase
noticeably based on the measurements by taste sensing system as well as sensory test. It is assumed that soluble
peptides in Rrh could play an important role in improving the overall taste of yeast extract by enhancing its umami
taste. Therefore, the yeast extract supplemented with Rrh could be used for manufacturing a high value-added natural

seasoning ingredient.
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Fig. 1. Manufacturing process of yeast extract supplemented
with a residual rice protein hydrolyzate.
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Table 1. Operating conditions of HPLC for the analysis of 5°-IMP/5'-GMP and free amino acids.

Samples Nucleotides Fre amino acids
I Younglin Acme 2000 Younglin Acme 2000
nstruments . .
(YounglinCo., Anyang, Korea) (YounglinCo., Anyang, Korea)
Column Agilent Waters
Zorbax SDB C18 AccQ-Tag column
Column oven 40°C 37°C
Detector UV detector UV detector
Absorbance 254 nm 254 nm
Flow rate 1.0 mL/m 1.0 mL/m
Eluent A - AccQ-Taq
Mobile phase Water, 1‘% Triethylamine pH 6.5 buffer -
(adjust pH with H,PO,) Eluent B - Acetonitrile
Eluent C - Water
Injection volumn 10 uL 10 uL
o AFEASAT EF R el AHET AT BHSZAL Y 02N 24
EaRoEe 2 oAl G AUMA(omgml)  BEAAE MRS Fal FAN Aabdo] Aa
EARHES AURD AFAS oABShT FAFEAS A, &%, A, Fo, sswel] tieled 5 Hmye
Sk & Waters AccQ-Tag chemistry package(Waters Co., Z /RIS st 4 A5 E 2%(wiw) FEZ 80°C
Milford, USA)E AF83 Table 19] ZAolA ztzte] ofmli  ZHZo] §aIAA ZHe F v2 WHREES o) &) 7]
2 BEES ol gate] AFAS 22T AFEA AT 3 Folziol AlFstel HrlalgT). of w Wyt FEL 7
Ak, 2, el tstel <1 g efsieh, 2 ks, 3
CHE F (S ugolth, 4 Bt 5: whS gekrhol s HesES e
Achid el gafe=e] Jetols EAY XS A o, FH|ok 7Sl tialM = <1 v dT, 20 @t 3:
370 915191 Laemmlic] WH(9700l W g3t ol mFoltk, 4 F, 5 vl z—upow HesE= selc)
SDS-polyacrylamide gel 719%S AASA A719F  ABHom ge] Aolg AUy 98] Bedrteh @7
Eg A O 2= 0.025M Tris base, 0.192M glycine, 0.1% 1| ZHAlA E2] 7] (Insent, Atsugl Japan)2 %= AAFSIATE A
SDS &2 AME3}92 ™, SDS separating gel< 12%2] BE 1%Ww) TEE SFF Ho, 4AEY3 A5
FEZ 30% acrylamide(29.2% acrylamide, 0.8% N,N- S AEZ ARG Y. v EA 7)o AR E 35 mLA

methylene-bisacrylamide) 7.5mL, dH,0 6.0 mL, lower gel
buffer(1.5M Tric-HCI, pH 8.8, 0.4% SDS) 4.5mL, 10%
ammonium persulfate 70 uL, TEMED 10 uLe] 2o 2 Z
Atk SDS stacking gel®] ZA2 30% acrylamide
09mL, dH,0 3.6mL, upper gel buffer(0.25M Tric-HCI,
pH 638, 02% SDS) 1.5mL, 10% ammonium persulfate
18uL, TEMED 6uLZE 3tk Al 2xSDS sample
buffer(10%(w/v)  glycerol, 5%(v/v), [B-mercaptoethanol,
2.3%(w/v) SDS, 0.0625 M Tris-HCI, pH 6.8)2 &% 3 7}5}
of T3 £ 100°CollA 3 &7 7FEste] MAAIR T
il st 1 4EdS F3l loadingstith. A7]19 52
dye front”} separating gel®] vlgtol] =E& w714 20 mA
2 Y392 A7]9%F F gelE CoomassieBlue solution
(Coomassiebrilliant blue R-250, 25% ethanol, 10% acetic
acid) 0.2 3 AI7F AT G E gelS 25% methanol,
10% acetic acid 802 1 AI7F 52t 12 S48 & 10%
acetic acid® 2 2} E4-2 3} ch
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Table 2. Changes in contents of reducing sugar(RS) and total nitrogen(TN) in the culture media before or after yeast culture (Unit

: g/L).
1% rh" 3% rh 5% rh 7% rh 9% rh
Before culture 39.1:3.8? 37.2:12.1 35.7:20.4 36 :30.6 353:373
After culture 54:29 29:11.9 34:20 24:30 :36.7
DRice protein hydrolysate.
JRS : TN.
Table 3. RNA contents in yeast produced from the culture media with different compositions.
1% rh" 3% rh 5% rh 7% rh 9% rh
(Dew?-g/L) 0.52+0.01% 2+0.06 2.3+0.03 2.14£0.03 2.240.09
(RNA-mg/g) 71.8£1.52 121.5£0.43 188.142.26 148+3.34 165.4+0.92
DRice protein hydrolysate.
IDried cell weight.
IValues are means+SD.
WA 2 FINY T EARSISL FA0) EER ol feloluliolt HelelS o] Yol glonz oS
HIAFE 4%old 2671A) 05%4 AAA7 gelo o] BB 32 vl wAE 98 D7) Aot ofl
BERE WSYS o B G A o] g F A A AT % EAS AT a4 doll 1-9% rh
g9 TEs ke ¥iskE Table 29k Zok=dl &% Hf el o] FALFE BE AP 0.6 gL olAeH &
% F8 Fol| zZtzto] vigdol= 1.6-5.4 gL(ww)e] S 2B Fos A vz ofo) H|#Eke] A 3.8 g/LollA
Fo] ZEs] YoJA 324-343 gL(wiw) HSlolA BRI 373 gL7HA 716 &R wF Foll= vk A3 H)
Aol ol &stdas & T AT 1% rhet 3% rhe Hf ke 2-3%9] FEATREe] FHAste] S Rul SOl Hy
°k@H Z 39 shgo] zHz; 39.1 g/L, 372 g/Lole BE SAS a% FA s} S| et HRdhe AR
3L 5% rholl A iR aRe) AxdAFeld RNA § =°] &8 FE20 EFH I IS & F d&
Boh AQem 7% rh ot 9% rhe wFYel] AFERE & Zlo® A FEUT AR wjY Foll 2 v g (Frh)

T o] 5% rh BTh 7MY 2% B 4% ©d Bokeol
T Betal AAxdA Folut RNA 3Hge =LA S718HA
2 TH(Table 3). wEha] AN (5%, wiw) T2 Eo
3%(w/w)e] EEFS H7FeE 5% rh vk xAjo] 71
Ao o] 7oA AR E wget 23 gL FFEL
2 ARE 37, 35 aRde g3 oF 188.1 mg
°] RNA7F gHrElo] Stk dx a= A< gd
RNAE theFet aaxgel 23 5-GMP Y 5-IMPZ %t
S et B AFoA] v et @R glucanase 2
RS W GMP 2 IMPZE 7+ 650.33+48 uglg,
69121 pg/g THTElO] AN F IS T 71933 pg/g
ol Atk e8] mIAA]). SFAI 9 Kim et al (1999)2] H.370] 4
= MgE g Y S5 EAEHE & Fel T

=
B9 Fol 96082 gy oo & BUE TARoS
A2 AFRE B o :’Loﬂ/ql;_ sﬂ/\].tﬂako] =2 gRFEEE
& Az siiE FrHoR AR el 8 9
A4 37} Aaskert,
M T SamslEolst

Akl A S Thal 25 § 491 Delvolase® 2 w3f 5k vl %k
g WET e A kg th] EaRssiel o
& Jlepsgolt &R W Fol 2AE Bl vl

Table 4. Composition of free amino acids in rice protein
hydrolysates (mg/g).

No Amino acids rh” Frh? Rrh?

1 Asp - - -

2 Ser - - -

3 Glu 229.94 8.44 -

4 Gly - - -

5 His - - -

6 Arg - - -

7 Thr - - -

8 Ala - - -

9 Pro - - -
10 Cys - - -
11 Tyr - - -
12 Val - - -
13 Met 15.76 8.51 -
14 Lys 15.22 - -
15 Ile 2.12 41.03 -
16 Leu 144.15 21.84 11.46
17 Phe 487.70 90.03 -

YRice protein hydrolysate by Delvolase®,
medium of yeast.
? Filtrate of rh after yeast cuture.

which is used for culture

JResidual rice protein hydrolysate by Delvolase®.
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Table S. Taste sensing analysis results of yeast extracts added with rice protein hydrolysates. (Points)
Umami Bitterness Saltiness Astringency Richness
Yx" 4.88" 8.47° -19.68° -0.15° 0.73%
Frh? 4.42° 5.37¢ -16.28° 2.09¢ 0.74*
Yx + Frh 4.49° 5.87° -16.23¢ 2.22° 0.81°
Rrh? 9.59¢ 9.13¢ -17.57° -0.28* 0.94¢
Yx + Rrh 9.25¢ 8.55¢ -15.92¢ 0.55¢ 0.89¢

“*Means in the same column not sharing a common letter are significantly different (p < 0.05) by Duncan's multiple test.

DYeast extract.
DFiltrate of rh(rice protein hydrolysate by Delvolase®) after yeast culture.
JResidual rice protein hydrolysate by Delvolase®.
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Table 6. Sensory evaluation results of yeast extracts added with rice protein hydrolysates.

- 45

(Points)

Umami Bitterness Saltiness Flavor Acceptability
YxV 1.4+0.49 2.4+0.49° 1.6+0.49° 1.840.75* 1.8+0.40°
FRh? 1.6+0.49 2.4+0.49% 1.8+0.40° 2.240.75% 2.0+0.00°
Yx + FRh 1.8+0.75% 2.6+0.49% 2.040.63® 2.4+0.8%° 2.0£0.00°
Rrh® 2.040.63® 3.0+4.00° 2.240.40° 2.4+0.8" 1.8+0.43*
Yx + Rrh 2.2+0.4° 2.840.63° 2.240.63" 2.8+0.98° 2.0£0.60°

**Means in the same column not sharing a common letter are significantly different (»p < 0.05) by Duncan's multiple test.

DYeast extract.
DFiltrate of rh(rice protein hydrolysate by Delvolase®) after yeast culture.
JResidual rice protein hydrolysate by Delvolase®.
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