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Table 1 The raw material of leaven in fermentation period
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*2 MEMEEH

Table 2 The raw material of commercially available leaven

BARE %2
A [iFAR N
B HEE.aF

¥R HE L. AFF BORBHF AN FEEX DR H
RRAR REF FRIT 28 FE AR LS KE,
WL T HERA KX FAR BB MK ABHE M
EWMERFERRL ES LB DR EEH AL EEHR
BEE SHE ERE IR RS AU S NE A
NCEN S NEN TN

ROk HER BR.ARK RE BWE AR ARE L
AR ES ST AR R ER AR R KA,
vig e EOERR LZF P AF N BORREE AE

B
1.2 RASMNEE
1.2.1 44

EMPARRERE ABEERREBEEAKRAG.
HBEIBRLEAG N ME RN ERAHE,

FLARE A 552 (MRS) - & A 5 10.0 o, B2
5.0 g, B % 20.0 g,K,HPO, 2.0 g, MgSO, 0.58
g, BB E —42.0g,4WH 10.0 g,MnS0,0.25 g,
i 802.0 g, ZEBRH 5.0 g, g 20 g,7Kk 1 000 mL,
pH6.0~6.4,

BERTE [ R 5 3L . BERE 10.0 g, B %08 10.0
g,CaC0, 15.0 g, Bif% 20.0 g,7Kk 1 000 mL, fifi F &7 %
fin 30 mL K Z B,

PRI EOEFE(PCA) . REAMRS. 0 g, B RIR
BH2.5¢g,BEMH1.0g, 55 15.0 g, 7k 1 000 mL,pH
6.8~7.2,

P EREFREY T 121 CKE 15 min,

1.2.2 %A

SEAM R BHAR BB ZE 28R .2
BRABRN FHERED . L-BER.BLHEE MK
WZE BRSSO ABRE S . BB
|OMESES WER. . BENZBR M. AE=
By oA 4, RAER T AL I AL T s BBk . A 4, R
AR R PR L, M ra bR E
EREARAR ;PR Z N 4, B M Oceanpak
NHE,

BURIAER . LERR(AE=99% ), % H
Sigma A B ;iR (LEE =99.5% ), LW R T
AR R ARAR AR . 2B . FEHR.E
B BAORAE =299.5%), RBHAERAML
THFR
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1.2.3 NEL5EEE

CPA225D By & KX, 72 E Sartorius A7) ; UV-
1800PC AT W43 X B i, R R A NUBH
B2 A]; VBROOA FFrr b4, ML RIUBB R E R
PR\ ] ; LC-2010C HT ¥ AH 3% (%, H 4% Shimazu /%
"), Bo AT 22 3 K 48 SR B 2% (UV) ; LC-Solution T4k
¥4, HZK Shimazu 4% 7] ; Milli-Q Gradient #8 47K ¥ , 2%
& Millipore /) & ; Sorvall ST 16R W IR B .LHL, £ H
Termo Fisher Scientific 4 &) ; SCIENTZ-09 JC B ¥ R
&, THFZAEYRHEFRBK G HE KA A ; Sep-Pak
C18 BEIMZEBU/MME, £ E Waters A ) ,
1.3 Fix
1.3.1 EALIAFRAZ

BB 2% GB/T 12456—2008¢ & & 2 B iy 1)
E),RABRBE R, UARIT. S MEREEZN
E 3 Ko

AENEEY R oL R AR BAHBER
FA VBROOA FHHm M@ FI B HERY & &,
1.3.2 WMAEWFHFIN

B S8 .51 GB 4789.2—2010; B R 1 (B W
B:.5 B GB 4789.15—2010; A M B 5. 2 W GB
4789.35—2010; R B - WA R ER R, BEFE
EHHERNKO. 1 mL BN FRERE EEERE,
30 CHEFBhhEHE XKBEH: 28 GB
2789. 3—2010,
1.3.3 BEEMME

BEEERERZ 4 000 r/min 8.0 10 min, B |
BRBT EEINUEE S WE,

EOEEN RABKBERNE, 28 GB/T
23527—2009,

BVEEE . RABEEWME, 2 GB/T
23535—2009,

o-TEMERE 17 : 5 88 GB/T 24401—2009

SOD M 7% /1 : R 1B B # Marklund 5 35, 5 B
GB/T 5009. 171—2003
1.3.4 AWEBHZ
1.3.4.1 A HLERPRHETS W AY B 1

NEBXEMPER FER.BOAR.ERR.
BRI AR ZBRM SR, %3 WA BRIRE
iR AW, 4rAIBR 2.10.50 75,100 pL, EFAE 1
mL, g ) A (R B o IR S AR W, I 0. 45 pum 7k
AL IERE T 38 )5 , F§ HPLC ¥k 1B & Fh A YLE 19
KHETE,



R3 AUNBRGERBENES

Table 3 The preparation of standard organic acid

AHHLER ﬁgv&gf HHLBK ﬁg%ﬁ{
(mg - mL™") (mg - mL™")
5B 2.5 ¥EM 15
N 25 EAR 15
k1.4 15 BAEE 25
K 30

1.3.4.2 BG4

B— %2 R B B R RE S A 10 000 1/min B .0
10 min'™' , B WA R 10 £)5 13 0.45 pum K A8
MALIERE) B S mL KL 1 mL/min BE K2 C,
BB (AR 5 mL FEEEAL, B A
SREMAKTE) BREZARTRY,. FEWER, K
43 mL&E IR Wi {1t HPLC 4047, 3 ikaE & ™ ™,
1.3.4.3 @ig%H4

£ 1% & : Sepax HP-C,; (4.6 mm x 250 mm, 5
pm) ;HEIR 18 C; B :5% ZE95% 0.05 mol/L
KH,PO, ( FABSBAVEZE pH 2.5) ; Ji % :0. 6 mL/min; 3
BEE 10 wL; MG MBS P K :210 nm, BB 7 F A
PIRESRERNEEEME 1 R, TG T HE
VLB R KT 0.990(%K 4),

300%

250 000

200 000
150 000

SR RN

2 ERHAH

2.1 BRUEWMERESN

BMEBPRFAEEBEEESR 1 ~23 SHTER
HOABREAEEREITE. BR 1 ARS TH, B,
1~11 FEFERIER, ZHEELPTERROAOIR
B;12~13 FEFR KR, MEYUBSERDE;
14 ~20 FEFERAGHEY ERPEERSIE
B AREMBERREE;21 ~23 FEK KR GAM
YRABGABER WEA —CRENWBESEHME
BE, SR REAREERB A, BRAEM 1.8.14
S ER—CERENBEE, KBS GSAILRE
MEERRE . FES 5.7.13 WARBEIKR iAW LIRS
BRHE,EATARE BRE. BH12IMWEE
FRBAFHN BN EH BEREIZRBEERS
HEEREY. MEYHRUBRSEyETESH
FRPZESESE BRESIK, B 5 KK BF
HE—-ELZERE, M 15.18.19 R EER R AR
FEERE, TUBHEABRIRTESHE AR
ERMBERARWRER R AT, 3 F A HE
K

%5 LBUERTEBESR I MRENRREN
Table 5 Yeast,lactic acid bacteria and acetic acid bacteria

count of leaven products in fermentation period

B/ (CFU - mL™")

[=}

o RERY " weEn L BREK

1 <1 <10 <10
0 i i . . . 2 1.1x10? <10 5.8 x 107
00 25 50 75 100 125 3 3.1 %10° <10 5 6 x10°
I fmin 4 1.4 x10* <10 7.8 x 10°

1-BR;2-BEaM:3 -ERM4-78; 5 1.8 x10? <10 <10
5S-ZMR6- PR, - BRB 6 4.4x102 1.2 x10? 1.4 x10

BT SRR A A . 410 D o

Fig. 1 The standard map of 7standard organic acid 9 1 <10 2.0 x10?
_ 10 2.1 x10° 2.8 x10* 2.0 x10°
F£4 THENRRARZRERAXE 1" 41 <10 1.1 x10°
Table 4 Liner equations for the standard curve of 7 12 1.2 x10° 1.4 x10* 4.0 x10*

standard organic acid 13 2.4 x10? <10 <10
14 <1 <10 2.0 x10*
AHE %ﬁ?ﬁ@f SHuTR ﬁ%?& 15 2.8 x10* 3.0 x10° 4.8 x 10
(mg - wl”) il 16 1.4 x10* 1.8 x10° 1.3 x10°
b=V 0. 025 ~0.250 y=1.0x10"x +64 909  0.999 7 7 L0 x10° 4.0x10° 6 3 x10°
WHE  0.250 ~2.500 y=2.0x10°¢+31098 0.999 4 18 3.1 x10° 5 2 % 108 3 4107
¥EM 0.150 ~1.500 y =916 346x +21 828 0.997 8 19 16 x10° 7.5 % 10° 7.0x10°
FLER 0. 250 ~2. 500 y =651 568« + 15 868 0.996 0 20 3.0 x 10* 2.6 x 10° 5.7 x107
7% 0. 300 ~ 3. 000 y =544 790x +12 169 0.999 4 21 1.0 x10° 7.5 x 105 1.0 x107

M 0.150~1.50 y=1.0x10° +14 504  0.999 2 22 1.9 x10* <10 60
WM 0.150 ~1.500 y=670 041x +3 598.1  0.998 7 23 6.2 x10* <10 1.0x10°
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2.2 THEBELRRETAEERYIERR

WRE 4 P78 BE R AE & B SRR R AT A B R
FER.GRNE6, BADWEREERE, H37.15
g/kg; HEE C I BB & B BK, LR 6.78 g/kg. HE R
CHMHEERY & BEF, 0 58.0% , A& B #
EEEEY ERNR 4.8% ., W EER Y R B
THBTHEEE T KRAESYE B, QFETEEREX
MAEEESRS. Hi B UBHEEY & E8MK
ATRER M T R EEER A —, B RR A & R i &
HXo

F6 THEENIBRRVTAMERZSE
Table 6 The total acid and soluble solid content of commer

cially available leaven

HERS BRUABRIT)/ (s k') THEEBY/ %
A 12.11 0. 26 51.6 £0.07
B 22.3220.17 4.8+0.00
o 6.78 +0.21 58.0+0.03
D 37.15 £0.20 40.9 £0.04

2.3 TWEERREWIER

TEBERMEYBMERNET. i AHE
BB BHEREL, 2 F A 1.5 x10° CFU/mL #1
4.5 x10° CFU/mL, #£5 D BE¥% S BB EHY
MF 1. 4 MRGHEER KBRS, &L GB
7T101—=2015C R ) o HLE B9 3 A W IR 2 8 85 B 47
W DURE i D IBUE YT IE R 548 .

RT TEEERREUAMNLR
Table 7 The microorganism results of commercially

available leaven

pomes DR/ REE/ s/ *[’?afff/
" (CFU-mL™") (CFU-mL~") (CFU-mL ')

(100 mL) 7]
A 1.5x10° 4.5 x10° <1 <3.0
B 3.1 x10° <10 <1 <3.0
C 6 1.9 x10° <1 <3.0
D <1 <1 <1 <3.0

2.4 TEBERIEDHEFEER

MU EBRRAS AB.C.D BTN IS
T3 o-FERBEHE 71 & SOD B§YE 1 T E ., &RENFE
8,#dh AB.C.D WEEBTE 141514 8.1.1.3 U/mL,
HREW X 4 EBERAA —EMEAMEE, B
B, Feih C RS RERENE 18 2 U/mL, 4 3 RkE
A TR T BETE T 4 MG IR o lE R BEYE 11, BE
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An D BYBETS /128 41.7 U/mL, HARRE 5 SOD B8E /1.
RIS D B — & A hZEMET .

RS WEBEIHEBEN

Table 8 The efficacy enzyme activity in commercially

available leaven

S H/(U-mL™")

REES —2im  mw®  owh® 50D
A 8 - - -
B 1 - - -
C 1 2 - -
D 3 - - 41.7

W - RARTAARIERE N1,

2.5 TEBREAVRAR

H12R 9 AT AL, K R JRORE I BE 2R o A HLBR 9 41 AR A
FEREARRA BAMBERERPYESHEER.FR
RIABMZER, B A BB ER. ERR. A
BRMLBANE, Fdh B ENRUERR ARMZR
NE MM CURRBEAR.FERR. AR .ZBRA
FrERER D B D SR BT 7 R LR
FAIBMRSTRENERTRS RN RBFR. K
B MAEMARSESHERAR, d-RiFEd
AR A B MR — BRI AR B R R BT R
Fedh C | 52 FE R R B ABIE B R & B AL, B b
DLUL24 MEGEARRNEN, RALSHILRERN
TR R 2 BT Ao

R NMBEERATAIBRNLE

Table 9 Content of organic acids in four kinds of enzymes

FYBHER TR/ (mg - mL™')

B s ;
R EAM ¥RAR AR 2R FER ERR
A 0.368 -  3.212 4.588 0.762 - -
B 0.012 0.054 0.144 1.846 2.460 -  0.066
o 0.280 4.276 0.544 1.426 0.516 0.126 -
D 0.208 1.942 2.544 2.516 2.198 3.670 1.916

I~ BARKH,

3 WhEER

A SO B AR R B B 3 o B B T LB B RS TR
HHERT TR, RREHRES P YHFEL LM
Y RRBRFAEESR . WHBEAREBES RSB
ZHERSE ARENBERE, SR 5KEg" —
B EM MR X Kk Y R A R,
MiFE B R AR IR B MR SN S
JEOR R A M R R R SRS %,



A0t 4 BT ERERF A BRES T o8, A
FRSPENROFAEESTEAR B EHER.
FERBR ARMZR, HPHG D EIRMERN
FH, BEPHIRKIERR S FRA L, E2k
BEFMAEYUREYRZEIMHEELEL. ARKE

RARERE TABARTIARENTE. EFXRR-

LA B (MLE) " P E R, SLER T AB W R IR %
LA LB CO,, BFREH, ZBRMERE TR
EAMARABREMNBERB(AIRELERS
B) ., KEHBEBETLUAMARTKENE
=g,

SAERBEERENEREERE T ML,
A .B.C.D [UAEE &L P R E TR WA T RE
EHMTHEBRESGEAAIBRPRAGR, BEH
REFE N TFEREENER™ BT UERRETT
R,MRABERE BERXEE L. H—
FHE, AR RS BE SRR —EEWR, TR
B TR EBREEEEOEH B, &
&I Rl AR RENBER-GTHES
B h AR RME N RS ) B & & VABTS
BEREEREE S f1 DPPH § i EEREIAE. B
HIRET R A D-R B R KB EME TR
hEBERNARHAEMBEEBEREERSEE2SE
BRI E N, EREEFAEEM T HINE
EFEREAME /1N 293.04 U/g, SOD B IE 14
57.00 U/g,

MEERTT LR B, S 4 AT BRI S
BAAE, SEHEERT. BESHORENRE
EEZNELE.ECENIEN. BEl, BNERA
B & 0 DA BT 2 R A X B R ARHE AT AR E  BREH
BAN, SEERERBERF, REMEEEBR
A, ELRIE R B, &K (GB/T 10789—2015
PORHE N ) 0 W A B B AT LUK R VR K
R 7 T A O R BE R B H OB (R GB/T
31121—2014 $47) , PA& A B 9 JERH A 7= dh AT U3 2
YR (358 GB/T 31326—2014 $47) , EBR 4>
B ER ST RE BHE AREPEYH
AFREA RE R Th et B VT )5 O oA 280K,
AR SBRERUE S — N EFRERTE
e, B, BEEREEEMA S AR R
B2 7 5 B FRALAE AR A W AR AR RN BOT Y . FERR
Y ] AR B B 7 A L 2 ) B e T [
By s REILR BESERENURE . BHS

S EEN

%k F R R B SRR E AL AR, TR RS
B, XSE R E R AR TR 6T H
B TROE K 45 B Fo 4R SE, B 1A TR AN K
BLEZEMRRPFENRECIRATREANR
o AXHRERN THRER>RGR, EREFE
R REBERTLBRERREMLTSE,
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Analysis on microorganism index, main enzymes and

organic acids of leaven food

ZHANG Meng-mei' ,LIU fang' ,HU Kai-di' ,HU Lu',
LIU Jin-xia',ZHANG Mei-jia',LIU Shu-liang"*"

1( College of Food Science,Sichuan Agricultural University, Ya’ an 625014, China)

2( Institute of Food Processing and Safety,Sichuan Agricultural University,Ya’ an 625014 ,China)

ABSTRACT In order to understand the microorganism compositions of natural fermentation leaven food with differ-

ent raw materials, and evaluate the physical-chemical index, microorganism index, main enzyme activity and organic

acids components, the amount of yeast, lactic acid bacteria and acetic acid bacteria was detected. In this paper, the

content of total acid and soluble solid, and the microorganism index of commercially available leaven food were detec-

ted. At the same time, the activity of protease, lipase, o-amylase and superoxide dismutase was determined, the or-

ganic acids was analyzed with high performance liquid chromatography. Results showed that there were yeast, lactic

acid bacteria and acetic acid bacteria in leaven in the fermentation period. The activity of main enzymes of the com-

mercially available leaven food was low. The main organic acids of commercially available leaven food were oxalic

acid, malic acid, lactic acid and acetic acid. In conclusion, the quality of commercially available leaven food was not

uniform. And the low enzyme activity was incompaiible with the propaganda. This work could provide data reference

for obtaining a correct view of leaven food and comprehending the leaven food quality.
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