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Differential Analysis on Aroma Components of Cooked Sorghum with Different Crushing Degrees
XIONG Rong', YU Kangjie', DU Yong?, LI Yajun?, QIAO Zongwei?, MA Yi'*
(1. School of Biological Engineering, Sichuan University of Science & Engineering, Yibin 644000, Sichuan,
Chinaj; 2. Sichuan Yibin Wuliangye Group Co., Ltd., Yibin 644000, Sichuan, China)

Abstract: This paper studied the effect of different crushing degrees on aroma components of cooked sorghum.
Simultaneous distillation extraction (SDE) combined with gas chromatography-mass spectrometry (GC-MS)
was used to analyze the aroma components of three varieties of glutinous sorghum (Hongyingzi, Yinuohong
and Luzhou Nuohong) and two varieties of japonica sorghum (Australian red sorghum and dwarf sorghum
king) after cooking under whole grain (group A), crushed and sieved by 10 mesh (group B) , and crushed
and sieved by 16 mesh (group C). The leaching degree and gelatinization degree of the sorghum varieties with
different crushing degrees were compared. The results showed that under A, B and C conditions, the number
of aroma substances detected by SDE combined with GC-MS in the five sorghum varieties were Yinuohong
(56, 64 and 108), Hongyingzi (54, 58 and 105), Australian red sorghum (20, 26 and 61), dwarf sorghum
king (21, 28 and 63), and Luzhou Nuohong (53, 59 and 106). Compared with group A, group B had in-
creased number of aroma components by 19.26% in average, while the number of aroma components in group
C increased by 97.81% compared with group B. The five sorghum varieties presented consistent growth trend,
and the number of aroma components was significantly elevated after sieving by 16 mesh. With the increase of
crushing degree, the types of volatile aroma components and the proportion of important aroma components
such as aldehydes, alcohols, ketones and heterocycles increased. In the cooking process, the leaching degree
and gelatinization degree were also proportional to the degree of crushing, indicating that high degree of crush-
ing had a positive effect on the aroma of cooked sorghum.

Key words: sorghum; degree of crushing; cooking; aroma components; difference

FEETHH R ARPFEIEA T H (31801458) ; U RHETIH H (2020YJ0402)
YEZ I« BB (1999—) , L () Al HWF 58 A, W5 05 1) - b L 5% 4
HFVER : Sk (1983—) , 93, Bz Wt 0F 90 i - Rk 2E TR



el by

RRtASHR

202443 A
EASEESH

179——

5l A&

R R RA T RR AL & R R AE RS E TS RSB R S 4 ,2024,45(5) :178-183.
XIONG Rong, YU Kangjie, DU Yong, et al. Differential Analysis on Aroma Components of Cooked Sorghum with Different
Crushing Degrees[J]. Food Research and Development,2024,45(5):178-183.

P 2 T S 7S R AR IR 2 — , 23 [ [ 44 17
A SCARAR BN, 5 RO VB K R RRK SRR AT
JE T PR A AR 2 0 DUk, HG b e ] A
JIR TR JRURE R T R AR A U Sk T R KL
A SO AR 2 MRV ORI IR DO i S M T Sk B 52
M 25 TR P TS ) ot J5 G ) B A 2 A AR R R A
AR R R R U IE B9 TP R B
SEOIRESE T 5 Bl ORI 28 A B N I 28 K
FR R ATISRETINE &2 XN SN iR AT/ Fhe S
B, W BESE HRZE IR R R R LS Y 2
PR 45 ) 2 A R v 7 A 1 32 AR SR, A [ RS
JEORE | R] — BEURH R AN [R] ity Bl £ 2% 8 U T Tl A
—REFESE o RO T AN [ Aip Ak B 7 O e 3R 2%
AR A ERIOICR . ZR IR AU —Fh iz I
T WO R B B 5 2R R A BILE R
Wt Fg 78 R R R IR R O R T S SRR 2 A
S U A Fr ), 2 — T e SBOHE A A MCEE 26 U <)
JE A I 3R, S AT SR O TR A AR R TS B AP IR
N R RS o SR 7% 28 XU O B S AT By T DA JEORE B A7
P XU B TE 01, SRR G R ST AR 2%

FURTTERRIE A2 7 T2, $ AR 8 Y TR 28 96 R
S JRURHRSERE B, 68 DOl 4R 32 B Wt 5 8 rp A PR A
JEE IR (1 82 0 A5 7 TG T A [ 0 AR R v S A Ak
R PR AT AE 22 53, JROR 28 2500 7R R ORs BE R W AK O R
21 3R HE TR B R L LR R R A I A R P AR
EEt7/popeet 27/ i ibp IS A GRS L b
TR TR O S T 582 ) A T S 3 RT3t ) T A
DRI JE 13, T AN [+ 004 B8 L 52 i 28 i 7 P
PCREE o DRI, IR SEAN [] BB RE JEE ) g 3 2 8 A UL o
BRI, TR AT 58 0 A BRI AR ™ T 2 52

RSB AERTFEA [ T o S 28 A A Sl Y
25, WA TE I8 A TR B R L oy B At 2 S ) S A
ST SRS B FEE X 28 2 7 L 23 A R ) J HL S T
T W T AR i TS T R (A R AR PSS LA
WAEILLRNBIE IS %

1 #Rl5AEZE
1.1 RS
L1135 ARt
T 2 S (LT 7 CEDRGAT U MNRRAT ) A v S (T

27 JEMER ) DU P St B A R A A o
1.1.2 565

AN (TR ) TOKERER N (S BTl ) A
1 F (50 Ulmg) « IR B o4k T35 5 Mgl A<
(99.999%) : AR AL T34 BR 23 7] 5 TeoK Uik (43
Brali) < AR s Ak 2 R R 3
1.2 U5

SZF-06A % [CHHH 1 : 3% Zo K5 2 (ke (R 58 ) f1 B
/3] 3 KDN-520 4= FH shpl [GE 2L - 1 #5145 & ()5
I AT BRAS T 5 754PC AN 0] WG Y BT B
AERIF AL PR 7] 5 TSQ 9610 GC-MS/MS Z 40 : FE 2k
T IRBHE (P ED A BRA ] LC-SPE-16FQ H 3l [ 4H
TRAEBUYL - J1 IR B2 AR GBI ) 43 FRZA 7] ;s DVAB/CAR
M BCGL (ANLETE F-3 SPME #EFERS - 55 [H 2258
AT s MSSC fE IR ARG 1 1 FERs  E LA A A
FRZA 7] 5 DKS-337 [RIR 2 1R AL ke &« KA T B S50
BEEAT BRI 7] s MJ-PT13 W RERFEE ML - 55 A4 45 A I A
B2\ ] s RE-3000A ek 7% K di - r AUAER A BRA w]
1.3 ik
1.3.1 (SRR Sl A T AL 2

Bk 25 e SR A TORRORE , BGE 2 AU 2T 287 CEORRAL .
PINKRELL RN 215 58 RIS 5 A Sl ) 5 S i
A EEDT S S TRERE (L0, LSRR st 10 H
i AR 16 Hi Y 3 R v AT 404, 40 50 A
T A B.C A, IR EEASHIOA 4 CORFE R I
1.3.2 SRR 43 T 5
1.3.2.1  mRAK o & il e

ERIK Ay SRS GB 5009.3—2016( i 42 4 [
FHRUE XA HP K A3 R0 5 YA T
1.3.2.2 S 3Efg W & e

TR AE T S R I GB 5009.6—2016( £ b4 4 [
FEARAE 1 PR I A0 52 USR5 0 A
1.3.2.3  ESLETER  HAETERY  SCBETE N B R

Z M GB 5009.9—2016( & i & 4 F R brife B 5
HR A A S DUST R ) TR K I e AR o R R
TER O i 2 18 GB 7648— 1987 K FE . E K 5 F A
ELHETE R A TR (4 5 0
1.3.2.4  mREAE S ENE

Z: M GB 5009.5—2016 & it & 4 [E R b ife B 5
rFAR BT I VST R L I 2T 0 R R SR i T
E=likn



2024 4E3 A
EASEESH

RattaSHR

w5

— 180

1.3.2.5 SRR it e

ERT S GBIT 15686—2008( i 3 HoT
B A YO g A T A
1.3.3  FESRIRRHE A &

ERER T AT

M-N

A= x 100

A NEBEE , % M RS 5, g5 N A
JEiR S T g

Z: M Li A T IR VR Rt 7 S 2R A
o, i TR E B I 1) 45 B 10 min BC—YREE , SR FH T
HURE v 4 U BB HE T SRR i 5.00 g, TV AV v 4 &
FIRE TR E o KRR S BERR e I AE 2 19
2 R T R SR AL RE i T T K R, SR )5 BT 50 Tk
VI 1 h, FEANWIEFE , 7R S K A 58 5, D i A
2 mL 1 mol/L 3RV, R H 2 F |G EA E 100 mL,
T VB 5 A SRS & i My S8 1.3.2.3 J7 k0 5 5
VEM B it Mo, BT IR AR MR ZE S R R
WL
M, x 0.9

MO

KB WL % M, iR s & i, g My R
SEVEM T, g5 0.9 A B RITE A 1 BT R AL
1.3.5  mRZEEF RIS e

BRI AR B AR B R R T A,
SR ] Fsf 7% 19 A B 2 TR v SR A 1 28 B/ AU
43001 SR 1k A B R R R BE T4 K T B0 Yl
BN, ST 1 h MRS PRI 50 ¢ SRR L S T
1 000 mL [RJEBHH , A 500 mL 258 1K, & F[H
AF 2R VR A Uk B R A — i, >R R TH A A, 42 Tt
A 115 °CL,ITAT ARG S 95FE (500 r/min) s 2 HL 100 mL —
SHBETF 1000 mL AR HER A, BT [7] B 245 6 B
& E MY A — i, >R KW I, PR By 48 °Co %
SEHEEL 3 b, HEBOROINAGE TR TR BRREN (20 )
BT UKAE A ZEK (8 h) 1 8 , TS g i e 728 &
ARGR G B T UKEE TR RRERE T <

AT - T A A DB-WAX %4t
(60 mx0.25 mm, 0.25 pm) ; FHRFET W1 4H 40 °C, F-%F
1 min, LA 3 °C/min J} & 150 °C,43%F 4 min; f-LA 7 °C/min
Tt 2 220 C, £ 5 2 min; F LA 10 “C/min FF £ 250 C,
PREE 3 min; A w2 S (He) , Wi 1 mL/min;
J g S5 . B8 T H B (election ionization, EI) B 15 , B
FHER 70 eV, & GTHLI 34.6 wA, B & 14575 Fl 20~
550 u, & FIRIEE 230 °C, 3 LR EE 230 °C.
1.4 FdEAb e

Jr AR B AR R 3 Uk, B R S Y A v
ZRIR . SPSS B F G it/ Mr 5 77 253 B (Dun-

B = x 100

can i %, P<0.05 7R 22 5% W% ) , >R Origin 2018 #
T4,

2 HBRE5HH
P20 BN [ P e ) o
AN [ it o v SR A B WL 1
1 FEBRARBSEE

Table 1 Components in different sorghum varieties
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Fig.1 Dynamic change of leaching degree of sorghum with differ-
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Fig.2 Dynamic changes of gelatinization degree of sorghum with

different crushing degrees during cooking
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Fig.3 Aroma components in different sorghum varieties with the

three crushing degrees
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Table 2  Significant analysis on various aroma components in dif-

ferent sorghum varieties with different crushing degrees
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