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Effect of turning time on the physiochemical properties and flavor of high-temperature Daqu

WEI Yang', WANG Songtao'*, YANG Yang', TU Rongkun', ZHANG Liqgiang', RAN Maofang', SUN Li', LI Shu', DENG Bo,
SHEN Caihong', ZHAO Qiuwei?

(1.Luzhou Pinchuang Technology Co., Ltd. (National Solid State Brewing Engineering Technology Research Center), Luzhou 646000, China;
2.Department of Microbial Physiological & Metabolic Engineering, State Key Laboratory of Microbial Diversity and Innovative Utilization,
Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The effect of early turning (ET), normal turning (NT), and delayed turning (DT) on the quality of high-temperature Daqu was systematically
analyzed. The results indicated that prolonging the turning lowered both the cooling point and the secondary temperature-rise point of Qupi. The mois-
ture, acidity, reducing sugar and starch content of high-temperature Daqu were affected by Daqu turning time. The early turning group exhibited the
highest acidity [(0.2-2.6) mmol/10 g] and reducing sugar content [(0.8-4.1) g/100 g]. The content of aldehydes such as furfuryl alcohol, phenylethanol,
trimethylpyrazine, and furfural in the yeast sample was relatively high, and the characteristics of baking and sauce aroma were more prominent. Fur-
thermore, based on variable importance in the projection (VIP) value>1.5, 11 substances including isovaleric acid, furfural, and trimethylpyrazine
were screened as key differential flavor compounds for Daqu. The early turning group had the highest saccharification power (149 mg/g-h), the de-
layed turning group showed the highest fermentation power [0.22 g/(0.5g-72 h)], and the normal turning group demonstrated the highest esterification
power [127 mg/(50 g-7 d)]. The proportion of white Daqu in the early turning group was the lowest (5.68%). The Mantel test results showed that
acidity, Qupi temperature, and alcohols content had a extremely significant effect on the quality of Daqu (P<<0.01). The Pearson correlation analysis
results showed that there was a highly significant positive correlation between the reducing sugar content and the temperature, alcohol content of Qupi
(P<<0.001). There was a highly significant positive correlation between the Qupi temperature and the room relative moisture, as well as the content of
alcohols, aldehydes, and phenols (P<<0.001). This study demonstrated that turning time was a critical control point for regulating the physicochemical
properties and flavor profile of Daqu, and the early turning was more effective during summer production.
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Fig. 5 Sensory evaluation radar chart of high—temperature Daqu with different turning time
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Table 1 Effect of different turning time on saccharification power,
fermentation power, esterification power, and liquefaction
power of high-temperature Daqu Chaiqu sample

B WL 1/ A il fR L J1/ w1/
[mg-(g-h)"] [g-(0.5g-72h)"] [mg-(50g-7d)"] [g-(g-h)"]
ET  149+231a 0.050.00b 21%1.62¢ 0.13+0.01a
NT  129+1.83b 0.10£0.01ab 127+3.74a 0.06:0.00b
DT  813.30c 0.22+0.01a 49+1.94b 0.13+0.02a

TE AN /NG 5 B 3 7R A (7] Bl 18] 20 A R 9 A 2 ) 22 S
(P<<0.05),

B R AT R A ) 3 ottt ) v v R it R b A FR E TR A
I EE[(149+2.31) mg/(g-h)], .35 & TDTHI[(81£3.30) mg/
(g-h)JFINTHH[(129+1.83) mg/(g-h)](P<<0.05), 3% 7] fig &
PR g B2 i R T (CET) i 5 10 U DR 0 5 R B 4, (1 75 i B
A K A3 R G2 1% 5 ) 85 08 55 7 WAL G 1) B
AP TRl WA T R R A T A R R A TR 4 1L
Ry Bl AR R XU 4 R A R R A L 5 2.2 R12.3 1 3
JEHE 0 i RUBR PR ET 1) 75 i g e 3 — 25 S A VR 1Y, R T
J7 2 F v T R e A TR W Cn R BE TR 4 TR AR ) R R
G Ak A TS R SR AR B RE T o AS [R) B A S TR) T v
Kb B BAE TP ET & 8 1 5% (0.05+0.00) g/(0.5 g-72 h)],
K TDT[(0.22+0.01) /(0.5 g-72 h)JFINT[(0.10+0.01)
/(0.5 g-72h)], DTA ¥ 1 fe o 3 AT B A& K O 78 & et A vh
TR F A TR BT AT B A A SO A Ak SR TR A SRR
S B il AR RO B — B, TE TR i R
ANBER B, FR AL 7 248 155 R T v (4 A R R 1R 2
FEER AL R B2 A A W RE ) o B AL T ELHERE WA 1 v
RRALA Y0 A B, B2 02 A & SR B A, AN TR
B0 8D IR R R iR T NTRER f6 ) fie =i [ (127+3.74)
mg/(50 g-7 d)],ETHR Ak /1 Fe K[ (21£1.62) mg/(50 g-7 d)],
DT Z[(49+1.94) mg/(50 g-7 d)], WAk S1Je48 mim Kl
(10 TR a0 ce- TR 93 T ) K65 090 e o WG R R 17 e T,
ETHIDTH AL 11 4[(0.13£0.01) g/(g-h)],NT50.06 g/(g-h),
X FE I AT B I (BT) 7T fE il i 01k & W i B i 48, A
I Ry il 7= A TR R AR A SR B (DT) S B T & B
), 5 38 A 55 T A 7 3o T A o e A B
25 TR AS TR) 0 g B ) 8 R M e R A i A S
FGA A D 6E . ETiE A& WAL 75 oK NTH T ER 2 A4 1,
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Table 2 Proportion of black, white and yellow Daqu in high—
temperature Daqu samples with different turning time

B FC 1T | I | B Y R = /AN o S = VAR & N [ e =
He) ) (W) % % %

ET 226 2132 142 9.04 85.28 5.68

NT 215 2058 227 8.60 8232 9.08

DT 216 1875 409 8.64 75.00 16.36

26 REZELT &% K WAL AT Ao B B Rk A8 % M 5 A7

S e ek R i o 1 2 8 e b 22 HL 2%, i B o T
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SR MY A OC S HOR T 550, S i A B A B
PR R A, 2 B8 A 7 H U0 B 1) i o i Rt SR
Mantel & 5557 AN [/ T 20 i #Ak PR 7 R XUk R4 Ry
A AR i B R R TR A S R BT s A B, b TR
(i) 600 ph ) ) T 45 LAk T 5 XU A R S i — 25 B A 5
M) 5G4 R 3R AR DG S8, 25 R DL EL6

HH E 61T J, Mantelf6: 06 25 S 2 0 ) i 2 |l B 3
JE Wy o K B A B B B2 (P<<0.01) , BTl
PR B T SR A SRR | R R RS RS it
W 25 W) 5 AN R Y IR A SE (P<<0.01) , NT Rl £ K il
JECE R S KAy R B A OB R R R B ik D R R
I8 BEIE ML MRS W) T i A S I AH 58 (P<<0.01) ,DT
R R R T S R R BRI B B ] 2
SRR IEA O (P<<0.01), Mz BRI il 5 iR EE A
P24 ) o A2 52 el Kot Jo et ) DG B PR - ET RMINT A 32 38 Jit
BE R ZE LRSS IR i T DT ) 0 i e ) SS B

FH 6T A1, Pearsonffl S 43 4l SR 26 I, mriE el b i
K Gy Er i 5 il B ARG (QuifH) 5 3% 1E AH 56 (P<<0.05),
55 B0l B[R] (FQST) & v J 2 3 FAH 56 (P<<0.001) , 5 il 55
R BE (QufT) & i 2 11 AH 56 (P<<0.05) 5 38 ‘B 1Y /K 20 & A |
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F AR TG 3 A M (P>0.05) 5 il 3 CO, 5 1t 5 il B0 9 B
it A R T 24 0 I e S W S OE A G (P<<0.01) 5 il R 3R
JE 55 il D A GBS ISR 2R O R e
FHIEASE(P<<0.001), Hh 7 I 5 5 0 il B ] (FQST) (ki
FWy R SRR R 2 IR A (P<<0.05) , 31X 1T AE 2 il i e
VA VR4 L 2 ) 2 ) AR AR AN R TR, AT 5 i i
W W) 5 14 A B, 8 gk O A T i kR 9 4 il G IR RE AT
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Tt K Vs ] TR RS ) — L B — oK 43 B[R] 56 R S BRURURE )
TS T 4R, N R T TS A v L S AR

Mantel's p
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Fig. 6 Correlation analysis results of sensory properties, flavor
substances and physicochemical indexes of high—

temperature Daqu with different turning time
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