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Abstract: Sorghum beer is a nutrient-rich and gluten-free alcoholic drink with unique taste, and has broad prospects for development. To
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develop good-quality sorghum beer, sorghum malt was used as ataw material to study the effects of the mashing process on the content of total

reducing sugars and a-amino nitrogen in sorghum wort, the effects of fermentation conditions on the production of higher alcohols, and the

effects of different clarifiers on the clarity and color of s fter fermentation. The results showed that the optimal mashing method

was decantation, and the detailed process condition : lixiviation at 35°C for 20 min, pasting at 90°C for 30 min, and
saccharification at 65°C for one hour..The content of total uciné sugar in sorghum wort produced by the above techniques was 83.23 g/L,
while the content of a-amino nitrogen was moderate and the final content was 180.8 mg/L. The optimum fermentation conditions were
determined as follows: sorghum wort congentration: 12 °P, the quantity of inoculated yeast: 2.0 x 107 cells/mL, fermentation temperature: 16°C.

The content of higher alcohol:

as'109.09 mg/L-in-sorghum beer, and these fermentation conditions could effectively reduce the content of

R (sorghum) &—FLERBY), SHEA
R Bk B RS A4S E R, e EEE
e N, YR, RIEH R ANMIRE 2 Fh et
Yolst, FER AR HRA T2 B .

FEAEM, TR V2, RHEEAT 20% (R RIL
WiFsEEA: 2017-03-15
HEDE: EREABFESIE (31671843)
YEEET: KRG (1991-) , &, FWiLsEE, M5hm: DURERERA
BRLEE: BRHE (1973-) , B, EIHARE, R, ELES, #R
FE): BRBRNERAR

210

B TR R, 12, TR R TP R
Pily 22 PSR VR L2 R B e D At 45 i 2 A L PR
AR B P, o e — M RO T e e e
W HAT, EAMEZEECEE KNS, Eid
XTSRRI T, S 2 AR R AL T A TR
T, BB R R, TS R R i
Lager MNPMSONILSE, I AEARPHATRRHN A [ 5 ST
WA, IR, A DL A ARG
R T PR T, E DL B 2 A SRR
AT IOE -



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.9

B SO R e, R 9 SR £ R
I RS, T A PR Vi 2l S DU T AR K 32
MR, U, RIS, DA R 2
MR FFEAL REER . LA R A AR
B REEFIEGE. WIRkFEE . HREEEMR AT
U2, 7R R IE R TR R MRS 11 R R 7 AR L
Wiz HER, HEBERAR, BAR R RERE R
R PRI BT A e M R A PR R o EAh
DA BRI AT AR BT, O m] Byl BEYS B AR5
BRI AR, T R o
FIARMIT, & B BRI A S R il A
Ja 2 B b Sk AF B AR AN . A SR G M T T
OISO, o M T R S T R
1 o- AR S B R A E R BB R A
Bb, TS R R T S Iy M ST R R
KEY), FECHREMI A LR, BPERIA,
TS o SR M L oo

AR FIEBRL S T ZE KT 2R LR
berToprilliiobrink = Sp v W el [ RS i MR e T Rhes
BRI e S Y o 1 v R S i, 3R BT LR,
ARt UBGRIA USR AR 0 T A I e s,
AR e S A P SR T IR, i A
A2 TCAL MR 9% T RS20t 1o R0

1 MRERE

L1 AR5 O

W, WAL AR A TR AL,
(BYS-2) SIS = GBI R, A\ 9 R A iR
T, BN, MU, RETILEATY 5 A
AN, TR AN, 2, REmALRER

@5{ MRS ERAEIRA T Bt (fr
a0, BRI L AR A e RBE (R,
L ZRSEMN T I AE i) A PR A H]

Agilent 7890B “TAH 11X Agilent HP-INNOWAX
i (30 mx320 umx0.25 ym), FEE ZHECRHE R
NFE]; RSB EIEAY, SEE R R A
TEIRKH e, AL RIS UVmini-1240 254+
IR, BEAEE RN HRAF; B
LD5-2A, dbBEHEONL s AR, Hi—E
BHEARAH]

%

12 o7k
12.1 ZREIEW IR
e HER
} |
B BT~ L~ R R A > R~ U~ — R~ I
122 BHR#FLIL
(a) Efe: 7E£25°CT, {4 0.2% NaOH & RIZ
MR 8 h, MHRAIIAIEDE Sk
(b) 12 kB2 8 h, UKL 20, FHRI
16 h, {1595 AR 784 UK 70, 7K 4318 3

43%~47%.
(¢) K#¥: 30°CR#F5d, %J%ﬁ IEIHR
i : 1824 h MR

(a) 12 M T 23R 1 S R AR AL
HTEE, RS I S LURLK L 1:4 [ EA 57K
&, 65 °C*J§i£ 1hy, FLRAREEEE, st

7 =]

Eo

o)A ARS8 11 3R 2 ALK B
4 [ el , E—EIRE R /KIIZAE 30 min,
P e g P SRR IR, FRRE TN
IE—ESE, WL 30 min, REMEIEE 65 C, ¥
IR, 7R 65 CIBEML 1 h, UERS EIRT.
124 ZHERLHLHELL

W B IRFEE R R R T AR pH 5.5 724, $5%—5¢
PR IR EERE, T R AR T R,
REFERAE)G, R
125 &FEH 6H&

2% VE: FREX 2.0000 g BAMKE, B 100 mL
HEIEF, A 10mL ZETK, Ril24h 25, H
IIANZEB T/KERZE 100 mL, 40 CRBINHGERE,
HWHAHG, EAERREL; 2%2 LEMmE: FRE
2.0000 g BETHAHAF, F 10 555 TF/KIZIE 24 h
J&, FREEIFEIRAEZRZE 100 mL;

2%5 e FEHERII: FREX 1.0000 g A4 HR % 200 mL
Bt N 98 mL LB FKE M, BN 2 g 725
B, RGBSR, A EHBRREIMER
% 100 mL;

DY REE VAR FRER 2 g fE L, ] 98 mL /KIR
240, ROBUKIEIKE, BEE5&H.

12,6 & RSIEGEE
Y5 GENENEY 200 mL, 7354 B 1 B 451 e et

211



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.9

WFIIN 2%50 BRI, 2%k I, Z%HHE)L{ﬁ
AN 2% BByl fRAJEALEE 24 h, Oy, WLiE

JE g i H AN
1.2.7 A7k
12.7.1  HAkigks
o- B IEE I E S R ERE " TR
B JREHIREE . BRI ERY, SR E,

IR,
1272 A B E

SIS, GC MR % 1. Agilent HP-
INNOWAX A3 F: (30 mx320 pmx0.25 pm); #SA
AL (399.999%); FEALE Y 0.8 mL/min; HEFE
IR 200 °Cs AEIIEHIREE 150 °C; FEFTHE:
% 50 'C, {RFF 8 min, LS5 ‘C/min FHE 150 C, &

FF 15 min; BEEEAFUN 1 ul; 2000, 200 N 1001,
12.8 #ABLiTaAT

P RIS AR AT 3 UCPATIIE, S5 5RDLSFYY
HbRUER =R R, K Excel 2016 BR85S
i&ﬁiﬁﬁéﬁiﬁﬁﬁ&iﬂ, FHKHH origin 9.0 1F B33k

TS .
2 GFER59Mh

21 BEFEATZLMHT

I ZE T 2N A .33 °L, To/KiR HE N
70.2%, o-ZRER EE 252 mg/l00 g ML b T
JE B :

2.1.1 #tbm Xag# g

=1 FEBLAAERE P
Table 1 Effect of mashing method on sorghumwort <&/

i ) G v~
Z bR
80 CHft 90 C#k 100 CH#ift
2% 54.10 71.80 74.50
B AE (/L) 52.23+1.35 &2.68 64.71+2.24
o-BHFJ/(mg/L) 173.60+4.46 238/54+12.32 193.47+6.43
&5 XA 416, o

IR VA B AT (45 CCIREE 30
min, Z>H7E 80 °C, 90 “CH1 100 ‘CH¥{k 30 min, C

B 1 0D Hls R, R ~

R BN SR UGR AR AT, a5 }
i/

HHE

B3R 1 A45, RAMIG. Bk 7 B i
il S ZE T L A s, I m R ek 4

%, BRI S, NECRHBIMLRE b — R IR b
Ao A0 B AL AR R AR P T R i L B
EPEERTR, R S pEA SR G EBK, TR
y BRI, B H
Witk e 4. A

RAE 2 SR Hh e B AN S U 2 B R K
R i MRS 2 PO 1K B MU bR, R SR B Bt
BRI ER 90 CRILEIBH R IR E %
B IR TT I
212 REEEMNZHREF T a- R AR E
A

o AR R T IR B B, 2 B B4
BB, K AN [RIURBE AN (AR, T 90 “CH¥i4L 30 min,
65 ‘CHELL 1 h il &t X s e bridt
TR, AR 2.

* 2 REEREFMAEXNERFTT - BERSENFM

Table 2 Effect of extraction temperature on the content of @-amino nitrogen

35C 40 C
20 min 30 min 40 min 20 min 30 min 40 min
a-B A F/(mg/L)  180.82+6.12 195.03+£5.83  202.27+5.13 186.94+524  205.36+6.27  210.48+6.84
L JRAE/(g/L) 83.23+1.23 84.82+2.35 86.23+1.52 84.00+2.10 86.37+1.20 87.23+2.68
= E Y 67 68 69 67 69 69
45°C
20 min 30 min 40 min
o-RAR/(mgL)  22536+7.35  240.45£9.45  241.55+8.93
L FAE/(g/L) 88.23+1.90 88.934+2.83 89.22+1.98
2 A% 71 72 72
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sic fermentation parameters of sorghum beer by different sorghum worts

0, Bfnk E/g EAEE/ (Y, VIV) R JRHE(/L) A ERBEE /Y%
\ 6 3.70+0.16 3.35+0.20 7.700.41 63.29
( 12 6.60+0.35 5.97+0.32 6.20£0.28 69.93
| 4 18 7.95+0.37 6.55+0.33 32.65+1.2 60.10

x4 TEBEHEMERM TERIEENE AR LKEHERR

Table 4 Basic fermentation parameters of sorghum beer by different inoculation quantities

ATE/(A/mL) CO, Bk F/g B (Yo VIV) #HAE/(2/L) FIE R B/ Y%
0.5x107 6.21+0.12 5.76+0.02 6.80+0.09 68.25
1.0x10’ 6.56+0.15 6.13+0.12 5.70+0.13 70.39
1.5x10’ 6.53+0.30 6.11£0.09 5.85+0.10 70.21
2.0x107 6.55+0.25 6.19+0.17 5.5540.21 70.42
3.0x107 6.68+0.14 6.24+0.27 5.35+0.16 70.62
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Table 6 Physicochemical index of sorghum beer
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