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Differences of the properties in three kinds of Zanba powder by

layered grinding and its correlation analysis
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Abstract: With three different varieties of highland barley (Zangqing
320, Zangqing 2000, Goumang) as raw material, investigated the -
glucan content, pasting properties and aroma characteristics of
cooked highland barley (Zanba) obtained from layered milling
method. The results showed that, from outer to inner layer (Zanba
powder | ~ V), the samples were exhibited with increasing p-glucan
content, as well as improved initial and final viscosity values for the
three highland barleys. Furthermore, the total peak area and the fla-
vor in gas chromatography showed a decreasing tendency, which in-
dicated the flavor characteristics of outer layer Zanba powder were

better than that of the inner layer for all samples. Also, the outer
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layer of Goumang Zanba powder was presented with stronger flavor
characteristics than that of Zangqing 320 and Zangging 2000. This
study provides fundamental basis for the processing of Zanba.

Keywords: Zanba; viscosity; p-glucan content; flavor

HRMERERKRE  FE A METTI. 5 H oA F X,
FUA R B T AR R i B SR W i R i R
FMBOK 43 VT 43 o R B OR 22 L DU B R K 2 RS e B K
N ORI R 22 L T W A AN TR G R S R K
EEAFR G RTEHMER 93X AR 0.36%,. K H
55.97 ;M F i MO M R Z 2 M i & | P ¥ {H o 13.08%,
TR R N 0.469%  JEM 9 51.15% 10, 55 &b, 75 F kb 21 (5
DAL I T S 0 AT O LB LR R B R T,
AT 3% 37 2 U AR [R) i B O 22 A 6L 1 80 R0 0 9 L B e
PRV AFEF AN ERERZFBRR. EERNE
NG IT KRR 4R oy S R TR

T RRRFRL L 0 ) LV AT A K T D AR . AR E SR
B IE HEAT B I B R T S R AR S R
MR R A S B ez =" R E KA — R, I
FERL AR B A B2 2450 90 1 R A J2 L T A 1 1 VR 2L R 2 A
Forp Al Rz J2 32 o 2F 3 R 2F 4 AL HOIR A R
B 2 RRFLZ B oA p-1 R, B v b & st
(i) BSF o 7 AR L A R R KD i 3 AR ep R TR )2 52 R R ]
PRI o 7 RROR LR )2 R K J2 0 e 3L )2 A Ao AR v T R R
AN TR AR A, DT 5 B8O [R] J2 3 A 78 78 3% B4 B KUk 1y
ZE5 . HUIL A DB B BFPRLIETT 43 )2 TR I T 5 545 2
I3 SORERE D 19 1 T

H AT 1% G0 RS HE 0 T 32 B2 R S 14 5 BROR L e

49



B R

2018 % 5

AR . THEFEDWRIT T AS W AR T AR A R 0 A R L
A NBEFEA ] G FhREAT 53 ok 1 25 55 SoAE G, Rt L AR
T 56 3 IO TG 7 X U 1 75 R A R L BT 320 L5035 2000 (3
o VG S 75 BRI 2% 38 A B T DO bR R R 22 L kR Dy A B
B0 FA) 1S CF R B R AT SE 3R = A L IF L 2l
PR X IR S 43 R ORI S . 43 3 AR #4230 P9 2 0 RS
2 SR P B RUBR AR AE (1 25 5 40 BT S [R] R R AT R 22
5] LA B 43 BAE R 22 [00) B 2 S P R DG S R HE A o L 42
5%,
IR ¥ RS TR
L1 #HEEiRHF

R TR T BRI 2000, 74 0 RRE S AR 7 K e
HRRAE

AHH T 32000 T 2000, 4) £ 7Y A 1 X R BB

=

s
BRI AN £« B /K 22 Megazyme 4 H) 5
T 5 F A A 27 3R] < 40 BT 45
K:EBET K,
1.2 =s5i&&
SRR TN GC-2014 %I, H A 5 A
SPME F 3z # £ # . PK1-57330-U #I, 3 [& Supelco

/L\\#

&l

[ AH 3 25 B Sk« 50/30pm DVB/CAR/PDMS #, 3
Supelco 23 7] 5

AR Y0 AE (30 m,0.25 mm ID,0.25 pm): RTX-
WAX A, % [ Restek Corporation 2\ ] ;
AR K 44 EWK-100 %1, § A& Edobori Nishiku 23 # ;
i KL - HM-3200 #U, i /R ¥ 3% 38 Rl B 4% & TR A R
HF KO« ME3002E/02 B, # 5§ )48 F £ L 2% H IR
AL :DHR-1 39, 5 [/ TA a5
AT UL G - WEJ2100 B, Ji Je # (B ) AL 48 4 R
pH 1t PHS-3C B ST 4 Ui F a4 A IR A 5
M T BB BE L. FW80 T, K Ht T ZR T R AN 2 A BR
AT
1.3 HIESRHBESF

SHEAEG R T2, A8 D7 m# g 180 ~
220 °C K3 B 1Y A4 B GG 2000 9 320 A 1) HE
FERHRYF L AR 14~16 min, £ LK Z
Jai - RS B T B A I U 4 BT R A S =
SRR R

B R 3T R B T 3G B B OO i 2 T A
B VoL I 4 ) AE 250 °C i A Ak IR B L B Ak ik E]
25~30 s, Jbifil EH FURIER KT 850, L RIKF 9500) 4%
500 g 43 A BE K AL 43 J2 WF B, 42 s [ i A L A T TR O
] 10 s, 42 6 YU EE B A1 2 2 N 2 R R R . 43 il i 4 R

50

/L\\#

&l

»
sl

/A\4

&l

3Ry 1~ Vo 7 08/ 20 R) 22 BE 6 1 4115 32 i 4 48 43 21
AR ey g — gl i 40 B & .
1.4 BEEBUNE

i - SR ) & U TR
1.5 FENE

FRECT g B4l in 5 mL R g FoK BRI 4], BOE #AF
SROBCTE AL A I E T B B R ICE AR 25 mm [ AR AR
EURZE B AR Y L B A 2 2 AR R L i 25 B Ak K 4
R . RN WG 25 C & LR 95 °C iR
5 °C/min; BIYJ# &K 10 7!,
1.6 KHEBIGE
16,1 MRPFEZEH BRI 1 g BES T 15 mL TS #F MR
oA S mL KSR A G % E L E 70 TR T A
20 min, ffH AZEBCL BE B WA 0.5~1.0 cm 4b, 28 B 40 min
JG A ZE B AE A A G5 R P FE ST 9 min,
1.6.2 @& R RTX-WAX 135 F 48 4 s FID £l
s JHRFE P AR AR IR 40 °C L PR 4E 3 min; L 4 °C/ min B TH
%2 180 C, A 5 min; FF LA 20 °C/min FHild & 250 C ., f#
F 5 ming PERE O3 E 250 °Cs 38K (99.999% N,) ¥ &
1.17 mL/min; 433 kL 50 & 1,
1.7 BRESH

2% MRS E PR R sl 6 LR —
FE Tl HE A AN B3 DORERE A R 77 18 #E 4T RCE 1T 43, B
FEME . BAREE I E R LR 1.

xR 1 HEBRBRBEITNIRE

Table 1 Sensory evaluation criteria of Zanba powder
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Figure 1 Thep-glucan content of Zanba powder by layered

grinding (n=2)
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Figure 2 The viscosity of Zanba powder by layered grinding (n=2)
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Table 2 Flavor sensory evaluation of Zanba powder (n=56)
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Table 3 Flavor sensory evaluation of different Zanba powder by layered grinding (n=56)
T JETT 320 JECT 2000 AR )G RR
1 7.67+1.51* 8.67+1.03* 8.834+0.41% 8.00+0.89%
Il 6.6741.51 7.17+£1.33% 7.5040.55" 71741172
I 6.17+1.72% 6.17+2.04% 6.67+0.82b¢ 6.33+E1.51
I\ 5.00+1.55b 4,83+£1.94¢ 6.33+£1.21"b 5.3341.21b
V 4,00£1.10°¢ 4.33+2.34¢ 5.674+1.21¢ 4,17+1.94¢
Vi 3.8340.75° 4.00£1.26¢ 3.834+1.334 4.6741.51b¢

T FAIANFENG FRE G L2257 8% (P<0.05).,
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Table 4 Gas chromatography peak area of different Zanba powder by layered grinding (n=2)

X10°
LS BT 320 JBF 2000 2l ) A R
I 24.48+5.07" 22.98+7.08" 40.05+2.35¢ 33.2240.89¢
1 20.29+0.82 16.40£1.76 21.9440.29" 30.11£3.57%
I} 16.3240.77° 21.5744.68" 18.090.14" 25.34£2.50"
v 18.43+1.68 21.4243.79" 21.4742.55" 22.09+1.26°
v 15.8942.30° 16.40£1.64% 18.40=£0.90" 22.7442.01°
Vi 14.05+4.92 10.88£2.91¢ 11.59+9.26° 24.2742.59

T SRR /NG TR RS2 12 5 3 (P<C0.05),
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