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Production process of flavored yeast
extract from inferior jujube
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Abstract: [Objective] The experiment aimed to study the process of edible yeast cultured in jujube
juice from inferior jujube and produce yeast extract as food flavoring agent, which can increase the utiliza-
tion of inferior jujube. [ Method) The proliferation conditions of yeast in jujube juice and the effect of
trophic factors were studied by orthogonal experiment, and the processing method of yeast extract was
probed by single factor test of time, temperature, and contents of complex sugars and sulfur compounds.
[Result] The protein producing ability of Sacccharomyces cerevisiae cultured by jujube juice was higher
than Candida utilis and Candida tropicalis. The optimum proliferation conditions of S. cerevisiae were:in-
oculating 40 mL/L yeast,SSC 150 g/kg,shaking speed 190 r/min, culturing time 50 h,and culturing tem-
perature 32 C. The optimum amounts of NH, H, PO, ,NaHSO, and MgSO, were 0. 03 mol/L,0. 4 g/L,and

0.4 g/L, respectively. Processing conditions for flavored yeast extract were: mass ratio of yeast extract
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20% ,complex sugars content 25 g/kg,content of sulfur compounds 15 g/kg,time 60 min,and temperature

110 ‘C.[Conclusion) The processing method of flavored yeast extract was easy to operate and suitable for

industrialization. It also increased the utilization of inferior jujube and provided new food flavoring agent.

Key words:inferior jujube;yeast;yeast extract;processing method
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Table 1 L,; (5°) orthogonal test results for optimizing the proliferation conditions of yeasts in jujube juice
it ssC B c v E
LA SSC v 5z Tt L < ; o
B ot/ wmr/C o wagton (BRI g 7 REn
No. (g kg 1) Culture pH of jujube . (remin 1) Null column .
SSC content of temperature juice Inoculation Shaker speed Protein content
jujube juice amount
1 1(50) 1(26) 1(4.0) 1(10) 1(130) 1 1.21
2 1 2(28) 2(4.5) 2(20) 2(160) 2 1.95
3 1 3(30) 3(5.0) 3(30) 3(190) 3 2.41
4 1 4(32) 4(5.5) 4(40) 4(220) 4 2. 40
5 1 5(34) 5(6.0) 5(50) 5(250) 5 2.40
6 2(100) 1 2 3 4 5 2.62
7 2 2 3 4 5 1 2.90
8 2 3 4 5 1 2 2.31
9 2 4 5 1 2 3 1.31
10 2 5 1 2 3 4 2.31
11 3(150) 1 3 5 2 4 2.63
12 3 2 4 1 3 5 1. 50
13 3 3 5 2 4 1 2.15
14 3 4 1 3 5 2 2.44
15 3 5 2 4 1 3 2.31
16 4(200) 1 4 2 ) 3 2.11
17 4 2 5 3 1 4 1.93
18 4 3 1 4 2 5 2.70
19 4 4 2 5 3 1 3.50
20 4 ) 3 1 4 3 1. 30
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453% 1 Continued table 1
A D
Ay SSC B C oy E ; P
R 5 it/ mopie/C e EPE e 791 HEOAR/
- ) " (mL+ L1 e (g« L
No. (g kg™ ) Culture pH of jujube . (r+min~ 1) Null column .
~ - Inoculation Protein content
SSC content of temperature juice Shaker speed
.o .o amount
jujube juice
21 5(250) 1 5 4 3 2 2.65
22 5 2 1 5 1 3 2.15
23 5 3 2 1 5 4 1.28
24 5 4 3 2 1 5 1. 64
25 5 5 4 3 2 1 2.22
K, 2.07 2.25 2.16 1. 32 1. 88 2.40
K 2.29 2.09 2.33 2.03 2.16 2.34
K 2.30 2.17 2.18 2.32 2.48 1.93
K, 2.29 2.26 2.11 2.59 2.12 2.11
K; 1. 99 2.11 2.09 2.59 2.23 2.17
R 1.32 0.17 0. 24 1.28 0. 60 0.47
T2 AFTHEBEEEAEZFHFALN L COEXRKRERNATESH
Table 2 Variance analysis of Ly (5°) orthogonal test results on optimizing the
proliferation conditions of yeasts in jujube juice
5 A R Iz ¥ o7 ik #7 % 1k
. Sum of squared Degree of F P o
Variance source L Mean square Significance
deviation freedom
A SSC /(g - ke !
LA SSCRE/ (g - kg D) g 4 0.10 111 0.009 1 % x
SSC content of jujube juice
S 2 SE E /O
SRR/ C 0.12 4 0.03 0.36 0.077 6
Culture temperature
oy}
L&t pH - 0.18 4 0.05 0.53 0.052 9
pH of jujube juice
5 = W71
b/ (ml. - L7 5. 64 4 1.41 16. 35 0.009 6 x %
In()Culﬂtl()n amount
o - R
HRIRFER/ (r e min ™) 0.92 4 0.23 2.65 0.043 8 *
Shaker speed
" 2% Error 0. 35 4 0.09

Hex . ZRMEF(P<0.0D; x . ZHBFE(P<0.05) ., £4H.

Note: % * . Extremely significant difference (P<C0.01); * . Significant difference (P<C0. 05). The same for Table 4.

ph e 1 ml 0, ML R D A e A 0 AE A 1R R
AsB CoDLE; , BT A3 0] 335 14 [ 4 & &4 150
g/kg, i 32 C,a08t pH 4. 5(RFEFA KR A,
FeAp L 40 mL/ L #2 R 190 r/min, 7EZ&MFTF
HEAT 50 UE 32 56, 0 45 PR R B R B 1 il
3.60 g/L, @ FIEZImE L (F D PR KM
3.50 g/L, 3 2 85 R, 20T SSC H4s: Fh i %t
7R TR 110 348 B 80 SR 2 A S 3 L B R G 0 LR i)

3 IR A pH 6 H S22,
2.3 EBEFEFHMRL

L NH, H,PO, ., NaHSO, , MgSO, % hnf& W
W& DM EA & EE RS, 38 H L (3') I
A& g HE AT T BE R 5 8 R I B9 LAk O i e g
TP TR TR AE 21 5 T b 38 B R 3R YT B B S
. ERESMT . EREFRETFRMERN L (35
IEASR IR A5 R W3R 3, oy 25 0 W &5 SR 3k 4 iR .
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Table 3 L,(3*) orthogonal test results for optimizing the trophic factors for yeast proliferation in jujube juice
~ ) A~ EL
B NH, Ié\zpok / \IaHZ()g/ Mgé(h / =251 *%f-[illé D
No. (mol « L™1) (g« LD (g« LD Null column Protein content
1 1€0.02) 1€0.3) 1€0. 3) 1 3.73
2 1 2€0.4) 2€0.4) 2 5.42
3 1 3(0.5) 3(0.5) 3 4. 46
4 2(0.03) 1 2 3 6.02
5 2 2 3 1 5.95
6 2 3 1 2 4.99
7 3(0.04) 1 3 2 5.99
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47 3% 3 Continued table 3
g5 A b ¢ %5 5 *ﬂ%lﬁl%ﬁ/
No NH,H. PO,/ NaHSO; / MgSO, / Null column (g« LD
) (mol « L™ 1) (g« L1 (g« LD Protein content
8 3 2 1 3 5. 86
9 3 3 2 1 5.15
K, 4. 54 5.25 4. 86 4. 94
K 5.65 5.75 5.93 5.46
Ks 5.57 4. 86 5.47 5.45
R 1.13 0. 88 0.67 0.52
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Table 4 Variance analysis of L; (3') orthogonal test results on optimizing the trophic factors for yeast proliferation

AR ORI 2 i3 ay
x'u?kF ﬁ?é%ﬂ'iﬂl H Hi B2 9 e
Variance Sum of squared Degree of F P L
L Mean square Significance
source deviation freedom
NH, H, PO, 2.53 2 1. 26 4. 84 0.009 6 * %
NaHSO; 1.17 2 0.59 2.24 0.017 4 *
MgSO, 0. 82 2 0.41 1.56 0.062 9
%% Error 0.52 2 0. 26

3 3 AT A1, 20 A v s 3R DR 9 SR A S i i
M4 K AB,C, L B NH, H, PO, \.NaHSO, 1 MgSO,
() e 38 TS A 43 9 0. 03 mol/L,0. 4 g/L F1 0. 4
g/Lo TEZZA T SEAT 500k 3 560, 00 45 g i 1 A TR
MER & &L 6. 11 g/L, & FIEsCl I 45 R (& 3)
i RAE 6. 02 g/L. £ 4 8RR AR
Jn NH, Ho PO, X i B TR 7% 38 58 2500 5% ma A 2%
At NaHSO; xf H 52 mi B 3%, %5 i MgSO, X H 5 i
FNTE
2.4 MBKREEZGREMNGF
2.4.1  Rm At A sf Kok B BEER ek F 09 Hom KGR
IS 30 TR R 25 A B 0 %) ALY 1 B AR M) TR &
TR AT 3 178 5 IV SN T Ao R 5 i A R Ok R
s LR 2, DAL 2 AT, 2 R A A Kk R bl
e ANAIRR I NI N TRy N il = R 1 B R o A ]
JE T, E RN T 60 min N IR A

VP B S R TR i 2 0 IS TR) FE K A K R R I
L R PR AR, R 60 min B AR L IR A AR R R
K B fe KAH - [7] B 5 A A R A 0 22 1, 60 min Z 5
BIERE R R BN L, AR A E. 3
HH 2 by 4 7 7 R 47 %) 60 min B, &2 L8 14 1 35 5
e R FLHh 38 0 MU G A6 KR . 254 43 B ik
S+ FE A J2 7 B [E] LA 60 min SHEC .

2.4.2 RBESReAREBEFRFHYom  EM
T Bl 42 P TR B T S I A R SRR R AL A
Y, TR AR BE R AT 6 P A8 R 1 A5 R B i A 3
FRZS WA A& 3 FroR . H 3 A Bl 2
BEMTEIREGRARRS A B R EEHR LT
R R EEAR T 110 C R & LR A A 11 2k
AT 22 SR EWE B R /T 110 C/F. &
FER A AR R AR IR A k. &5 A
SIMTIN R s I A8 I 0y ) B il I MR A 110 C

22r
z 40
o Z X
= ==
@g 20f S
Ko K2 30t
= £ B
w5 18F &S
%% RS 20r
P s
< —
W, 16F ﬁﬁ 10}
ﬂﬁﬁ |
14 I I 1 1 1 0 1 1 1 1 1 )
30 45 60 75 90 80 90 100 110 120 130 140

S 3% 8] /min

Reaction time
P2 J I A ] o 4 5 T 25 8040 2R 236 11 5 i)
Fig. 2 Effect of time on losing rate of
amino acid nitrogen

2.4.3 B AR WENSRokRBEFkE G H R

SR BE/C
Reaction temperature
&3 7 Tk ok 2 e T 25 L 40 2R 2R 11 5 T
Fig. 3 Effect of temperature on losing rate of

amino acid nitrogen

A LIRS PR A1l £ 0 1R 5 9 P S N BRLAL A ) A [



543

B A5 R R U LT A A 7 XU 2 I R R 3R B LR S 169

W AW HEAT 36 A B N, AR RN SR A AR R A
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Table 5

Types and contents of amino acids in flavored yeast extract

G LR Fh T/ (g kgD G LR Fh T/ (g ke D G LR Fh TR/ (geke D

Amino acid Content Amino acid Content Amino acid Content
KA EH Asp 2.14 P& @R Cys 0.76 HNE MR " Phe 1.02
J &R " Thr 0.45 HWE R Val 1.66 Wi Lys 2.10
R Ser 0.63 EAM T Met 0.10 AE - His 0. 44
AR Glu 2.48 S rEE R e 1.23 K& Arg 0.13
Ha& R Gly 1.88 AR Leu 1.78 il & R Pro 0. 86
WA Ala 3.45 % & R Tyr 0.97

3 bhiE e

T R 7 2 5 RE 1 i o ) LT I8 B 1RO A G
i Fre CE T Rl HE B T 22800 AR TR EDE 9 5
N 150 g/kg ALLATT SRR EE 40 mL/L 4%
A BE B ORP T . JF B O 0. 03 mol/L
NH, H,PO, .0.4 g/L. NaHSO, 0. 4 g/L MgSO, %
HIRW T REF pH AT 32 CFHFE 190
r/min BHERIRG R 50 h, LB &4 T 3130

T B B A SR, SR T B 3 1 AT R RE L E BT i 4 4K
20 Y0 1) MG 1 RE AR TR A WP L 4% 25 g/kg RN
BEEEERHEmGHER) + mORPE) =4+ 1) % 15
g/kg WM F AL AP (m CEBERA TR + m (B Iz
F)=2: 1), T 110 CTMm#A 60 min, B 7] 313 KU BE
RIREREIR 2,

[ 5% 3Tk ]
(1] S50 xR, A6 FRBO S ELBF s (1] LR



170

Pl e MR K i AR

5 43 &

[2]

(3]

[4]

(5]

(6]

(7]

(8]

B . 2008,24(3) 1 265-268.

Wu Y K, Liu Z W. Optimization of red rigment extraction from
jujube [J]. Modern Food Science and Technology,2008,24(3) ;
265-268. (in Chinese)

oW R R A SEL LA T R SR BT A S
(1], £ ik Bk42,2009,30(16) ; 185-188.

Wang N,Pan Z L, Xie X H,et al. Optimization of ethanol ex-
traction of rutin from Chinese jujube residue by response sur-
face methodology [J]. Food Science,2009,30(16) ;185-188. (in
Chinese)

(RTINS 5 NEVED U I N S s EAR 1 | O IR I R VRN
SR LT Ve b A bR £ K % % . A SR BE 22 L, 2010, 38
(6):102-108.

Yan Z X,Lu Z M, Liu K,et al. The present situation and pros-
pect of Chinese jujube resource in processing and utilization
[J7. Journal of Northwest A& F University: Natural Science E-
dition,2010,38(6) :102-108. (in Chinese)

F R AR ERIR 22 A T A 5 45 Tl B SR AL R A E Y [T ],
Al BHF B 5T 52010, 31(3) : 21-23.

Jiang R H,Shao P L, Yang L J,et al. Research of microwave-
assisted extraction technology of red jujube pigment [ J]. Jour-
nal of Agricultural Sciences,2010,31(3):21-23. (in Chinese)
KB, N e, 2 HE A AL BT 3R R 2D R R A
L] MR ,2009,30(2) :283-285.

Wu Y.Yang Q L,Li J Y,et al. Study on brewing process of
wine with dried jujube from Hami Area of Xinjiang [ J]. Food
Science,2009,30(2) :283-285. (in Chinese)

MR BRI R B DS A, AFL AR UK AL A R R e E M 0 T O
(I b Tk, 20111 2 4-7.

Ye L,Chen X P,Chen X H,et al. Study on the pigment stabili-
ty of inferior jujube peel [J]. The Food Industry,2011(1) :4-7.
(in Chinese)

IR, ok 5. AN AL AR AT M B A AR Y F O Bk TR
L] & TR . 2012,33(3) :417-421.

Dong T T,Zhang B S,Sun J,et al. Research progress in edible
single cell protein [J]. Science and Technology of Food Indus-
try,2012,33(3):417-421. (in Chinese)

K R B, 2 A M TR AR LD AR P R 1 AT Y
[J70. feolk T A2 2#4f . 2004, 20(2) : 213-216.

Zhang B S, Chen J P, Li D M. Process research on producing
fruit vinegar with inferior jujube [J]. Transactions of the Chi-
nese Society of Agricultural Engineering, 2004, 20 (2): 213-
216. (in Chinese)

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

TR BREDE . MR A RO [T). BR S K
fi# Tk, 2003,29(12) :67-71.
Zhang B S,Chen J P,Li Q,et al. Study on extracting Chinese

jujube juice [J]. Food and Fermentation Industries, 2003, 29

(12):67-71. (in Chinese)
SRR W.F WS WA XA B

mi LI, gl T 241 . 2009, 25(1) :300-302.

Lu Z M,Zhang L., Yin R, et al. Effects of the enzymolysis con-
ditions on primary nutrition components of jujube juice [J].
Transactions of the Chinese Society of Agricultural Engineer-
ing,2009,25(1) :300-302. (in Chinese)

T 53 5 T/ IV R 7 Sl ) SR e S TR R e 3R R 2L AT i T
gy [J]. i 5 & BTl . 2010,36(9):97-101.

Yang F L, Nie X W. Extraction technology of making jujube
juice From ultrasonic-assisted enzymatic lysate [J]. Food and
Fermentation Industries,2010,36(9):97-101. (in Chinese)

Wy € 3 3 /NG AN [R) Wl i 2% 40 0T 2 B2 T ROR B AR
[J]. Bevu Bl K224, 2010, 28(4) : 37-41.

Yang F L,Nie X W. Study on the different enzymolysis condi-
tions on effects of extraction jujube juice [ J]. Journal of
Shaanxi University of Science & Technologys2010,28(4) ;37-
41. (in Chinese)

Bk P E WA R I R K R BEA A i R
FREERE [, 05 7R3 Tolk R4, 2009,41(2) :48-52.

LiJ Z,Zhang P, Wang S, et al. Yeasts for single-cell protein
production by soybean whey fermentation [ J]. Journal of
Harbin Institute of Technology,2009,41(2);48-52. (in Chi-
nese)

Koutinas A A, Wang R H, Webb C. Development of a process
for the production of nutrient supplements for fermentations
based on fungal autolysis [J]. Enzyme and Microbial Technol-
0gy+2005,36(56) : 629-638.

Anthong J,Chokyun. Release of single cell protein by induced
cell lysis [J]. Food Science,1982,47(6) :207-320.
Pozo-Dengra ], Martinez-Rodriguez S, Martinez-Gomez A 1,et
al. Screening of autolytic yeast strains for production of L-a-
mino acids [J]. Enzyme and Microbial Technology, 2006, 40
(1) :46-50.

iR L W R B R B W SRR WS LT ). R R4, 2002
(2):74-78.

Gao Y R. Research on autolysis conditions of beer waste yeast
[J]. Liquor-Making Science and Technology,2002(2) . 74-78.

(in Chinese)



