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Isolation of Mold from Medium High Temperature Daqu and Preparation
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Abstract: Strains producing glucoamylase were screened from the high temperature Daqu, used to make mould Fuqu, and its production
conditions and brewing performance were determined. Two high glucoamylase producing strains JQ-1 and JQ-2 were isolated and identified as
Rhizopus oryzae and Mucor circinelloides, respectively. To make the strains more suitable for production, JQ-1 and JQ-2 were used to making
mould Fuqu, The test results of Fuqu making performance showed that using whole bran as Fuqu making raw material, controlling the amount
(55%) of water (JQ-1 for 96 h and JQ-2 for 72 h) and drying temperature of 40 “C, these conditions were conducive to the maintenance of
glucoamylase activity of Fuqu. The glucoamylase activity of JQ-1 Fuqu and JQ-2 Fuqu reached 1510.33 U/g and 1388.26 U/g, respectively. The
results of liquor production performance test showed that the liquor yield of base liquor made by bran Fuqu JQ-1 was 44.42%, and the alcohol
degree was 41.22% vol; the liquor yield of base liquor made by bran Fuqu JQ-2 was 37.32%, and the alcohol degree was 35.84% vol. The
brewing performance of bran Fuqu JQ-1 was more outstanding. Based on the comprehensive Fuqu preparation and production performance
results, strains JQ-1 and JQ-2 were found to play a good role in saccharification in brewing production. And in terms of brewing performance,
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Fuqu JQ-1>Fuqu JQ-2. This study aims to provide some guidance for the development and production applications of functional

microorganisms in Daqu.

Key words: Daqu; glycosylases; mould; Fuqu; production performance
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Table 1 Morphological characteristics of strain JQ-1 and strain
JQ-2
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22 RBRRKEFMN

M5 REL, EiE JQ-1 F1 JQ-2 ) rDNA-ITS
AL B4 K43 1129 1050 bp A1 1010 bp (B 1),
F BLAST #4-7E Gen Bank ¥ rhxf bbb, KB
Fk JQ-1 5IREJE (Rhizopus) [HEREEAFE, 1Q-2
5E%EE (Mucor) HIEMEEAMHK. H MEGA7.0
WA RGO (B 2. B 3). HARGKR B WSS
REH, Wtk JQ-1 5 AKREFK (Rhizopusoryzae) (JF
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B3 MT259131.1) N[F—3Z, FYEPEN 100%, FiPk
JQ-2 5EM EEW (Mucorcircinelloides) (J74)5
HQ845293.1) AfFl—3, [FVEME 100%.
CEETEASF YL EM (DNA-ITS FH)HT4s R, %

JQ-1 WHREENEAEMN (Zygomycetes). E%H

( Mucorales ) & % £} ( Mucoraceae ) . 1 % J&

(Rhizopus )~ KR H (Rhizopusoryzae); Y4 H Pk JQ-2
B NERIRBE A (Phycomycetes )« B2 H (Mucorales )
EER (Mucoraceae). EEJE (Mucorracemosus )
BHEHEE (Mucorcircinelloides) »

5000 bp

1500 bp

1000 bp

B 1 JO-1 F1 JA-2rDNA-I TS B PCR 3 tEEL

Fig.1 PCR amplification map of JQ-1 and JQ-2rDNA-ITS
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54{ Rhizopus microsporus FSU 5259 (JN939139.1)
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Rhizopus del strain KACC 46099 (JN315055.1)

\_{ Rhizopus delemar strain ATCC 14037 (KU729185.1)
73| Rhizopus delemar strain JS-1008-02 (KC412868.1)
| Rhizopus oryzae isolate ssfrak (MT259131.1)
1001 JQ-1
| Drosophila americana strain G96-45 (AY849336.14)
1001 Drosophila americana strain G96-31 (AY849335.1)
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—
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Fig.2 JQ-1 phylogenetic tree based on rDNA-ITS gene sequence
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831 Mucor circinelloides strain NRRL 54372 (HQ845293.1)
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31 Mucor fragilis strain LMSA 1.09.199 (JF723644.2)
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Rhizomucor endopyticus strain CBS 385.95 (HM623313.1)
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Fig.3 JQ-2 phylogenetic tree based on rDNA-ITS gene sequence
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Fig.4 Effect of raw materials of Fuqu on quality of Fuqu
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Fig.5 Effect of culture time enzymatic activity of Fuqu
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Fig.6 Effect of water addition on enzyme activity of Fuqu
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Fig.7 Effect of baking temperature on enzyme activity of Fuqu
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R 2 WRAmHEECERIE 1A

Table 2 Detection of saccharifying enzyme activity of finished Fuqu

e o JQ-1 i JQ-2 ETEERAHKwY
ABALEEE F/(Ulg) 1510.33+30.52° 1388.26423.42° 642.35+43.25°
E: ABEEE ) EFRARRFEEAT, FRFHEEATEFRE (p<0.05).

7k 3 %keh Jo-1 FNEKER JQ-2 FEEMEREMR
Table 3 Liquor production performance test of Fuqu JQ-1 and Fuqu JQ-2

. K2 xF R4
it K IQ-1 Bk 1Q2 EHEKG 1 ET B2
EAEE/(% vol)  44.42+1.06°  37.32+1.23° 28.33£0.36° 32.18+0.48¢
o T8 &% 4122£1.85%  35.84+4.59° 29.33+4.74¢ 31.66+3.58°
A OEBAEE. BBEEZRARRAKR. NEFEEAT, FRFHEATEFEE (p<0.05).
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PR A RO IR AR, RREER
(p<0.05), BFPAE KA TR, ST KRS
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(p<0.05), 5 B AL BTG 0 5 45 SR S IEAH %
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WA PRSI, HBRIEPERE JQ-1>1Q-2.
3 g
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AT 45 1 B 85 B A D% L7 A T P A AR 2 11 4
b, ORI AT AR FUHACU I8 4% S il M T 2
H—ERIZE M E.

4 5P

4.1 ARIR A A IE S 4 F VRS AT
INE, s oK M ik 2 R JQ-1. JQ-2),
PRI MR RIS, X8 TDNA-ITS £ F Bl
¥, RHI PS5 SRR B R P B, S TE 15 HE B
JQ-1 NAKMREH (Rhizopusoryzae), JQ-2 NEH B
(Mucorcircinelloides) -

42 LLIQ-1 F1JQ-2 il & alifhaz ik thr, P H:
A rEvERE . I PEREINAL, SRR, DLk AR,
KRR 55%, JQ-1 #kiliii7E 96 h, JQ-2 £kihk
FRT2h, TIREEEHILE 40 °C, HIFAFH JQ-1 kb
1EBHE 7715 1510.33 Ulg, JQ-2 #kihik 1388.26 Ulg,
WA JQ-1 A1 JQ-2 AR BIbE LI~ 6e 1: 72l
PEREMNAZE SRR, Alihpaz kit 5 s TRERHE R
WY R T TR [T 38 R T P M e &k it JQ-1>%k
JQ-2, JQ-1 WMRERIUAHEIFMERIERE /1, HRIA
44.42%, THEEEHN 41.22% vol, %kih JQ-2 IHEZE A
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