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Optimization on buckwheat fermentation process by Yeast and

changes of active ingredient before and after fermentation
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Abstract :

a3
To

To research the best optimum parameters of yeast fermen-
tation, provides reference for the development of buckwheat health
fermented food. Buckwheat was selected as raw material, which was
fermented by AnQi yeast, and the total content of flavonoids was
chosed as the evaluation indexes. Through the single factor test and
orthogonal test, including water addition, fermentation temperature,
inoculation quantity and fermentation time, the optimal fermentation
technology was gotten. The optimal fermentation conditions were:
water addition 75% , fermentation temperature 32 °C, inoculation
quantity 0.5% , and fermentation time 6 h. Under the conditions, the
total flavonoids content was from 4.895 mg/g to 5.314 mg/g, while,

the quercetin content decreased from 1.468 mg/g to 1.099 mg/g.
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RABWEAEWA L FRENMCEH F IR A AR
L4 W TC R E SR 0 A H AR AR T A
MEME . ZHmALEYS. A4 aWmANMED 2, Hp
W R G W R FFE BN HELENEYIEEY R Z — T3+
2% Z2 i A BT RE 5] 0 [ OB L 8 PROBE L R i g BT A5 B 5 T
B, EEEAL A W) (flavonoids) JRFR AL #2885 B . 35 22 20
AET MEROLDEWSE, KB G ERAEN AEA &
E’JMCI:%?JHI*‘H/EWFJEEE’J AR R R R L
PR AT E B T DL S B N E SR E .,
BMEAR e e S R T {8 3% 2 b 1 B A AT FE LA
WIVE T 0 A G A 0 16 1 2 B ) TR B B 4 X R T L
SR ALK X 37 22 vh B IR B T AL R U S Ah SRR R R B L
MR o R R AR T 3% 22 7l iy & BT . N AR 2 i 5
A T TE 7 22 B 2R AL 5 W 00 2 I EL X 5% 22 2 I8 1) o o B
FALA W T 228 78 5% B s AT AT sk AT &
IR LM 25 K W5 SR 2 i T B, TR R T
. ZETIA S B 5T I 22 T4 AR e R 3 2 B 1
W] A5tk TR T — R R R o 3 2 BT O L T
SRR E RN 2 BRI A i . IR JLAR W R BE X
YIS P AT B2 e g R T AT YOG L 96 T R R R T
FEAZ W OT R A0 AR A fE DL AGE . A B 5 00R) ) I RE
REEFRA Uﬁﬁﬁﬂjﬂfﬂﬁﬁﬂtk@ S I WF 5 B T A0
KRERBELRT S /B, BENITRUFFE N ETE
Bk DUR % Ry 3 B A 7 20 DA O G IF 5 4R
KA .

=



&R

2017 5% 5

1 MRS 5%
L1 AR SR
Fek A AT
e B < 0 R B e 0 4 R
T B35« R CHPLC=298 %4 « 87 JE M2 9 41

FR 2w 5
RS R BN £ B R R A S A AL B BRI ALY R 0 AT
o R RO A AR

1.2 NFE5E&E

e 7K K4 EV311 AL, EESRAARRBHA A

fiff #% A% : SYNERGYHI1/HIM Y, 3¢ = 17 5 % 4% A [
B 2R B R L - ZN-500 AL, K 7D 5 R X R ) 25 AL
s

B0 HL: TGL20M- T B, i g Bl ik B = AL 88 A IR A A 5

BT KV . FALL04N B, ¥ H % Bl 22 AU 2 A BR A 7 5

LG T UV-1800 B, b3 RIS AL 2548 BR 2 7 5

AR AR I KQ-100DB #1, B 1L T 4 75 A #5 4 BR
NG

B H B FRA - MIP-150 B, RS 22 S B0 % 4 A BRA A 5

HL PACIE R TR A < 202-1AB B, K AT 2R 3T AR AL B8 A FR
YNEI
1.3 Hik
1.3.1 & R BER R R EBAEE A

B E A
v

Ak A>T IR AR R R E A

(D) K FRHE BRI BT, & 25 8 AL 1 1 3 40 H ¥
TTRAPAE 60 CHRTRIEE, &,

(2) WLk A AT B A — % 5t 30 C 22 45 75 18 K #E 47
Wtk ZRMAFEER GRG YIRS mFREmA .
1.3.2 BREZFRR S HSCEI8IRLT, 2 3 X ok & &
P i B R R R ] 4 A E R R E 3 RER
B ER A A TN T B ke TR SR 27 g L v S A A R

(D K& W ER 0.5%, KEEIRE A 30 C, kA
7] 8 b ik At 3% 22 0 A 4 HO 43 B e S 7000,
75%,80 % .85 % ,90 V6 HEAT & I L W 5 K R 57 2% T d R O R,
1 2 dpe AR K =

(2) REEREE KRN 80% B H itk 0.5%, & et
6] 8 b, ¥ K WU B2 43l 5 5y 24,26,28,30,32 CHEFT R
T 0 K TR R 22 T T A A A AR R TR IR

(3) HEwiE MK EN 80X, A BN B2 8 h, & il &
J30 ColBEWHESNHEN 0.3%.0.4%,0.5%.0.6%,
0.7% A7 & W, W A& Kk We FF 22 vh B W & &, 0 8 I B
[

(4) S BEmHa] . PR R N 0.5% . K BEIR R 30 °CLhmk
R 80 %0 4 K W B [ 43 5 43 B E Ry 2,4,6,8,10,12 h ik
AT R I 7 K TR 7 22 vp B T 4 ik 0 e f R RS 1)

Zl

/L\\

1.3.3  ExRR ERRF IR REM B LUk E . &
B s | PEH B AR BRI 4 A RIE N B EE L T =K
- R FOE A, DR B i O I AR AR 8 AR
W T2 %A%
1.3.4 B o A

(D) 7 T hrEdh £ ry 2l FRIBO= T FrdfE i 0.011 7 g,
BT 50 mL &=, A 95% & B E 45, 15 5 234 g/mL
FETARMEVS W, 5 . 43 A B T AR MR WK 0.00,0.05,
0.10,0.20,0.30,0.40,0.50,1.00,1.50 mL Fi 4 " . #b
95% Z % 1.5 mL 25 R A 0.25 mL 4% NaNO, i
W #E 6 min, JF A 0.25 mL 10% AL(NO;); ¥ & . 8 5
6 min, & J5 A 1.5 mL 4% NaOH % .18 5J. 4> 5
200 mL T96 fLAR b, G H5 (X AE A WOG B 510 nm &b
FEH O EEH IR . B T W (g/mL) Sl As 4w, IO6
A P A bR AR HE M & SRR BT Y =
0.006 5X —0.007 ,R*=0.999 2,

(2) FF 5L R B ER AR I S I B 0.5 g FREME M T
15 mL B0 A 15 mL B 2: N B AR (R 281K
LR=70:29.5 1 0.5, RFEL) , % &, If e 78 IR R ¥ B 3
F8 bL7E 20 °C 200 r/min Y54 R 23 4 hOW 37 22 o B L
rFATHREO R G S WG o IR R SR BORATE B AT e
12 hCG 522 4 Ak 8L AT H B0 , Z S5 7E 10 000 1/ min Z&
TESL 10 min, 74 2] B, WS AL 0.5 mL fiF I &
1.3.4 C1) o o 1 2K A9 22 ) 077 3 D00 28 W06 B o AR 408 A o ittt 427
BB, SWELRE., HX(DIFRFFE LR
i S g0
[(A; —Ay)+0.007XVy]XV,

X =
0.006 5 XV, X m X1 000

(@)

K

X—3FF5 BB ) % it . mg/ g

AR G

Ay E R

Vi —F &R mL;

Vi — WA I A B m L

V,—H i U AR B mL

m—— kR g,

1.3.5  # fe 2

(1) ik K2 28 v il 4 09 2 S« RS 5 Bk RO 2 28 4 o
4.92 mg. HF 50 mL &R MA 60% LB ERE
50 mL, BT A3 Hc BE h 9.84 mg/mL Wb . 45 . THE A IR
W F R e BARMER K 0.0,0.5,1.0,1.5,2.0,2.5 mL & F
10 mL L AE H A 6020 L RE iR, B A B . RAE
S 6B AE 370 nm KR HEAT I A LA B2 R (g/mL)
AR B WO RE CAD g 9 A b 22 ) b o il 4R A5 R T A
JE:Y=0.034 92X +0.001 4,R*=0.993 2,

(2) BEM P RAR R & B AR IR 1 g
FHETE M i 80 %0 L 25 mL A, B 4k 5 SR BL(50 °C
30 min, 100 W) , F 7€ 2L 25 32 i & . Jn 2> B A B 43 B 80 %6
LBV RSk A 2 A I IR 15 R TS B A

195



E33EESH %

WG < B I 2 A B R R T I A

TE e 2 e T 50 “C e 28 S We i 5 MR AU 600 L E
A2 100 mL. HEFMBBEFNI 0.5 mL T 10 mL L A& H .,
8 1.3.5CL) A il 420 7 7 5 AR YA 2% B i o AR 2
FS 3OS FR e i e 3 o i

 CXV XV,
TV, Xm X 1000

A

X—HE il i B2 R 19 & i me/ g

C—HE T R W VR g/ mL;

Ve —HMEER mL;

Vi — B AR AR mL

Vo —H i AR AR B mL;

m——FE B . 2.
2 RS0
2.1 BERRAE
2,11 JoKEAEERE W 1R R SR T A Y
S i K R 0 G 5 3 o AL 24 0 K /N T 80 M0 I,
FEAZ ST 38 BE G N K S R 3G g a2 oK &= oK F
80 96 I 727 B T 2 5k W 2 0K B A 8 0 2 5 TR B B
G Y BRI B 90 0B, 35 22 MBI A A B Bk, X
& W Bt TN K R Y 560 5 22 A Kk I O R v R i
{2 i K 38 3 — 2 A, AT BB I TR AR B L R TSR
2 R A R BRAK . 7RI AR R S K R T 80 %%
A 55 2 1 A kA 22 TR B K R B 80 Y0 e A R R .
2.1.2 REFRPERERE & 2 A7, 55 22 SCEL N Y 2 = Bl

X (2

7

F67

% 5
4

i}
SRS 4
2L
1L

0 | | | ]
70 75 80 85 90

K &
Water addition/%
H1l mRkEHELREZTHH A

Effect of water addition to content of

Content/(mg

Figure 1

total flavonoids

5.0
T 4.5+
w0
EELor
(T‘:[ -% p
z
S35¢
30 Il Il Il J
24 26 28 30 32
R

Temperature/C
B2 ABEEMELZRSZTHY A
Figure 2 Effect offermentation temperature to

content of total flavonoids

196

R _E TR E AR R BRI D 30 “C IR, B3
M 2tk IR B R O i BE A AR A R 2 R i BRSO D
e TR H 30 C A4 N .

2.1.3 EWEMNEE @K 3 AHLFEELEWN S RS
(RS R RS Y = P A A D ARy Ty <R
CYERTR N 0.6 0, 3 SR RA B ROk, A
IR — 5 LI, B ORI 5% 2 TR e L (R A P
T 248 0y o A 94 o (LR 24 T A I B R R AR K
] AE 2y 32 B O FE 22 00 R A 2 BRI 53 40 B AR
PR B E HE R R 0.6 0 2 L.

6.0

#
EP
%

W
n
T

A EL
SN
Content/(mg * g™
W
o

I
n

B
=)

|
0.4 0.5 0.6 0.7
e it
Inoculation quantity/%

B3 BASHEEMETHY R

Figure 3 Effect of inoculation quantity to content

w
wn

e
w

of total flavonoids

2.4 RTERIE R ERE  dy 4 AT R A S B Y R
AR E A SE I B BSE BTSRRIz E ST,
HORBERS Ay 4 b FR A2 S e R B e O, AR ]
B TR JH 9 22 W] RE 23 7 A2 HL A e B AU W, B
S Jo At T R i A TR I ] A SEE K T 7 P i G A 0 A B 4
P e A B AR 4 h ZE 4 D L.

2.2 EXRRE

ZRF U R IE S IR P B K IR I LR LR 2,

551

b
=4
T

it
Content/(mg * g™
»
< &
X

&
(o
T

(98]
W
T

Il Il J

8 10 12
oA A |

Fermentation time/h

B4 R EEA A S REAE e n

Figure 4 Effect offermentation time to content of

g

=)
S
s
ol

total flavonoids

®1 BERKkER

Table 1 Factor level of experiment

KF AKE/% B RBERE/C C W/ % DEE/ h

1 75 28 0.5 2
2 80 30 0.6 4
3 85 32 0.7 6
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Table 2 Result of orthogonal test

A Tass A B C D H/(mgeg )
1 1 1 1 1 3.040
2 1 2 2 2 2.702
3 1 3 3 3 3.040
4 2 1 2 3 2.778
5 2 2 3 1 2.667
6 2 3 1 2 2.834
7 3 1 3 2 2.811
8 3 2 1 3 3.036
9 3 3 2 1 2.818

""" Ey 2927 2876 2970 2842
ko 2.760 2.802 2.766 2.782
k3 2.888 2.897 2.839 2.951
R 0.167 0.095 0.204 0.169
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before and after fermentation
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