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EBHERETANEONEREERTOOT
KiE EF HEE AET KEE

(hEMPREMEYHARAT {3 100080)

% ¥ HHAOME (Georrichum candidium) 7-4, W E LR (Candida tropicalis) 7-14
HARE AT (Trichoderma lignorum) Z20=H MRS EEANME S HHEEORIERES
SHHATE 90%, EHFWE 10%. KK 2%, FH: K =108, pH6.0, MR 10%, K
TRAE 28—~30C, WHKFAH 3d. HHEREN, LEEPEAEE., HEOTRE L 32.1%.
AHMIENE, BUITRNS5.6% #EEBHBMNIESFIN22mg / kgl 52.6mg / kg.
REABRNAERR. FHAEMITENMIENL.

x@ia EHHEAQ, AWl BRES, Eos

REEOWASAKE, SFHEFRUMFEANEESEK, SF4™3000F tUEA
B, HTEAEMKSK, RER. SEEER, FHEERER. FH 55500 7
TEAE 0% ERETHANFLE. A -BoOAMAEESRER, K¥B0NE
Y, REFANRERY, XNEMRFETR, EEMIE M L E 5 x5 T &%
TrEANRANTIR., Hl— TR R0 R Z R A AR A SRR AT — 6t
R OBICRET ABABEMEANEOORREROHRERY. AXHEERA
B LR R QSRR AT R RBE W AT ES R

1 HHFE %

1.1 E#

HHE (Georichum candidium) Z-4, #WRELEET (Candida wopicalis) 7-14, K
R KB (Trichoderma lignorum) Z-20, ¥R EAFKER,

1.2 155

YEPDIEF# R, ZENIEHRE BEARIEHEA(%): ABEM (LR, TH)0.
BKEZ 10, BRFE 2, IRM: K =108, ARApIHE. EHAMERE B~ SHSRE
FUF. WEE. XFEE. TURBREE, HARSR A,

1.3 BHH*E

AR — 4 — R - EER Sml FFH M KIRE P, 28CHREK (B8 K 220r/
min} 3 3 20h— LA 5% HER R SR T84 40ml FHEFN =MW P, 28C 8 K% 20h,
B=FhE 10100 B, BLsy BrhBEE AR kLR R, 28T # (LIF 3 72h—

* KR LEE AL KETH.
LI RELETREAN R FETET, SEEENEI TR,
AXFI996F3A208 4.
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45CHF, HairRE .
1.4 aWHAE

K, HAESE. HENIR., KOSHANEY, HEASESN BEER
¥ EERBRASTESES, AAFAEYHE A PLRAH Beckman6300 B3 & 85 th
e, REMhERENRERERR RO L) S hRE.

2 #X

2.1 ERFUHNERTHHEASRATHE

21,1 AEFHFEHER: ERRTUATEFE IR EBE~RAREQR, E&EE/HMm
10%~20% 3K 2. 0.5%~2% WBE (R R)MUETER. A THMEAE, FTH M
A, BMNER T HAEKEBIERESRTTHE. WK1 GREE, BnAR%B ™
MHARFYHAEASEREWMAKR, FEARELTEFEM, & E&RREEFE
D#TUA T HBI%R.

1
2

374

1 ARERBNEW

Table 1 Effect of different media

28 L E- . KB Fermented products
Media Kb HEA
Watery(%) Crude protein(%o)
A B TM90%+EE R 10%+HR 2% 9.2 315
Distiller's graintWheat bran+Urea
B: BB MO0%+EATHF10%+R £2% 8.7 317
Distiller's grain+Rapeseed cake+Urea
C: BEM0%-RB I 0%+ & 2% 8.7 31.6
Distiller's graintCottonseed cake+Urea
D BER90%+E F B 10%+R E2% 9.0 34
Distiller's grain+Barley malt-root flourt+Urea
E: BTMS0%E 0% HR E2% 8.5 31.8

Distiller's graintSoybean cake+Urea

212 FAEEHELRABMER: RABKEEERE D, HMARKRENRARE /KK
HITEABERIRR SRRAFFKENRRE / RENAXEEYHHEONZEE 0T
BERKWEI-A)., ZAEEAAFYHHEESSEEREEE, DUEM 2% RERE.
213 HFEMAFES pHIE®R: BTHANBERAZE -EEE, WE ZHii, B
HARE., KEABERBLES, KN EEpHARER. A, HAIEDCA [
RE pHHEAREEEFE DHTEKEERK, FREH~YHHESSE, &N
H 1-B. X-#ERS XTI EE pH 7 6.0.
214 AREBEHENES: RAHpHN6.0 MEAXKREHRED, HiTT AREMRN R
BEy, AN BREASEHRG T oW, Mow BRENE.
2.1.5 BFRHEIMGER: RHpH e 0WBIARREREAD, EFEN 10%, 28C #HIE
HF, FRMOAME=PHEOSE, SRNE I-C BHsdN=PHHEQSTE
W, iX358%, GEMAMIERARFRELTE, HHEMEL 3d AE.

I\ ERKREER, MAMHE T AREBERA AN EONIE R &S BREH)
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B AR O A A B Y B R 8 1 & R B0y
Fig.1 Effects of the fermentation conditions on the content of crude prowins of fermented products
K HEFE90%. FEHRE 10%. RE 2%, FH: K =108, pH6.0, HEME 10%,
HFRRE 28~30T, HFAY 3d, 4STHF, HHFEHFFHT T ALK,
22 MEEBFTRHM SN
221 REFYHERS T SRUE2.
£2 ERTHEABMOES N

Table 2 Analysis of contents of the fermented products and the distiller's grain

HH Fin % HEA b2 g wi
Item Dry Crude " Crude Crude Crude
material protein celluiose fat ash
(%) (%) (%) (%) (%)
=k.1. ] 915 23.4 25.5 10.6 9.7
Distiller's grain
EMEY 91.6 35.1 20.7 5.6 10.1

Fermented products

3 ARFHVRORNTIESENSE-

Table 3 Contents of main amino acids of the fermented products and the distiller's grains*

=R . HA® V4. Fid 3.5 I e~

Amino Distiller's Fermented Amino Distiller's Fermenied

acid grains products acid grains products
{mg/g) (mg/g) (mg/g) (mg/g)
Met 2.54 310 Asp 14.84 989
Thr 8.34 10.46 Ne 9.76 11.42
Ser 995 12.82 Leu 28.63 30.90
Glu 49.89 59.22 Tyr 9.66 9.97
Pro 20.59 22,59 Phe 11.21 12.59
Gly 8.29 10.38 His 4.55 5.29
Ala 21.47 23.37 Lys 492 7.02
Val 11,50 14.10 Arg 6.85 9.96

* AMEOER. HREMSHE.
Note: No analysed the conents of Trp and Cys.

222 KRR ETERE. SEXMRRENESIRON: SHBRITEFRR,
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HEBEYBRITTBIEENE, SREVEAEESYS 17650 L TR EM. 1024u &
AR B 18000 IERIAE.

223 REFYHMOEENTIZELRARESENN. BELEI. RBEYHER
MR ERHOAENEERSEE.

224 RECURAEENRERMN:. NN EREPRERME. #XTS8S.
REZENEREFRR SO R R B G BEET T RN (3 4).

F4 ABARHABSPRREIH
Table 4 The syslematic analysis of the fermented products and the distillers grains

HA 5T ] BB

ltem Distiller's grains Fermented products
HE B Crude prokin (%) 21,600 32.100
HE % Crude cellulose (%) 18.500 10.58¢
HMEH Crude ash (%) §.220 9.120
A B Waery (%) 4,430 2220
£ KB, Viamin B/ (mg/100g) 1,500 2.200
#®4 ¥ Vitamin By (mg/100g) 14.400 52,600
% Calcum (%) 0.103 0.123
B Phosphorus (%) 0.278 0.4356
# Lend (mg/kg) 2.600 2.600
# Arsenic {mg/ke) 0.380 0.350
HAHBEEB, Havus-toxin B (pgke) No No
% Fluorine (mg/kg) 10.400 10.400

3 it

B ABANTY, MERTTHE (OBE 24, RIERERS Z-14BRAEAR
Z20)RABELABATEMEE " AEEOMERAS, TS NETH 0%, F§
B 10%. KR 2%, K K =1:08. pH6O0, B 10%, HEBAE 8~30T, &
FRIH 3d.

EENRESMOTHEE, REFYOHEGR32.10% EAMITERS, I8
Wi BN 56% BRARBMEEZBKIRIH N 22mg [ kg M 52.6mg / kg, AHE
HHESERS. AAEH. RABEY.

HAROZREFKETYMNATEY TSRS BEEN RS E 8K 014
ZRILE, RAAHBEELZRRA, AHAHSZSH, XTEERTRAMMT IS
FEN

FOIREREY, ARRRBEYERCREEG TRABKRRBEHEE -HEE
H, BERMTE. AR AR SWEREMESTZNL%s N, Reasnaln
BE, XELEFESER, TENE, BMEAESEOMH SN SNIRRE, HE57 W
T RSz R R
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THE CULTURAL CONDITIONS OF FERMENTATION
DISTILLER’S GRAINS TO PRODUCE
FEEDING-PROTEINS AND THE ANALYSIS
OF THE FERMENTED PRODUCTS

Zhang Borun Liu Yufang He Xiuping Liu Weiping Chen Yumei
(Institute of Microbiology, Academia Sinica, Beijing 100080)

Abstract The cultural conditions of fermentation distiller's grains to produce
feeding—proteins using G. candidum Z-4, C. tropicalis Z-14 and T. lignorum Z7-20
and the analysis of the fermented products were reported. The optimal of culture
conditions were: distiller's grains and barley malt-root flour as carbon source and urea
as nitrogen source in medium, intial pH6.0, inoculation size 10%, culture temperature
28~ 30C for 72h. The analysis of the fermented products showed that content of
crude proteins of the fermented products reached 32.1%, it contains 18 amino acids.
The contents of vitamin B, and B, were 2.2mg/ kg and 52.6mg / kg respectively. The
conient of crude fat was 5.6%. it contains higher activitics of hemcellulase, cellulase

and amylase.
Key words Feeding—protein, Distiller's grains, Cultural condition, Analysis of products
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