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Study on Barley Grass Powder Sterilization by Microwave Heating
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Abstract : In this study, microwave was used to sterilize the barley grass powder. The influence of
microwave power, heating time and material dosage on sterilization were investiyated by the
single factor experiment,then an orthogonal experiment was designed to optimize the processing
of microwave sterilization using the microbial count and "a" " value as experimental target. In
addition, we also studied the quality variety of the sterilized barley grass powder comparing
traditional sterilizing method with microwave sterilization. The results indicated that microwave
power, heating time exhibit an important influence on the sterilizing effect, and the optimal
parameter combination is list as follows: microwave power is 510 W, heating time is 120 s,
material dosage is 12 g. Compared with traditional heating method, microwave sterilization of
barley grass powder could achieve a preferable sterilizing effect with little quality deterioration.
The barley grass powder sterilized with microwave heating contains higher Vc content,
chlorophyll content and total sugar content than the one by traditional sterilizing method.
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Effect of microwave output power on the microbial

Tab. 1

count

hE/W ﬁ%/i—é‘ﬁl(du)/ k%ﬁ}l}#ff\APN)/

g g

850 2 200 <30

680 2 500 <30

510 3 800 <30

340 15 000 40

170 21 000 40

pog:id ) 35 000 230

BRIVEE  MEIENEZHBAELARE
FHEXW . BEMBEIRNEM, REGEER
PHEELEP R ER RS, B R T
MR GRG0 W R TEEHEALEWMAS, B
M E 680,510,340 W fE R FTHIEZKALIRE R
K1E.
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2.1.2 MAFEHASLXERFERRGO YR
BE R & (6 g, 76 R 2 % (510 W) &
F . TR B 5% B B A (30,60,90,120,150 s) #E4T
HBEAE REBRAE 2.

F2 WEAEMEONESHRRENREGOER
Tab.2 Effect of microwave heating time on the microbial

count

BHE /s %%&%&E(cfu)/ K%iﬁﬁ_(lMPN)/
g hg
30 5 300 230
60 4 400 40
90 3 400 <30
120 2 400 <30
150 1 900 <30
pog:] 35 000 230
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90,120 s,
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BIFREUE WM 3.6.9.12.15 g, 76 # [F] i P 2 %
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I RE 3,
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Tab.3 Effect of material dosage on the microbial count

1) A SR BB AP B R B R — SE K, DR B i A
A5 O AEBRBUALT. WHBEN 3 g THEE
WEEBB AEMRE . XTREBRIUHEX

LR EMEAENEERTAIRERER EHY
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Tab.4 The design and results of the orthogonal experiment

® A B c b
Bk AW mg FE KB
B m® BE 7 E%/ EB/ o
g 1 hg‘l
1 ! ! 1 9800 40  7.65
(G40 W) (120) (6 g :
2 2
2 1 (40s g 1500 0 58
31 8 3 23500 150  4.05
(60s) (12 :
2
f sow ! 2 248 <30 9.27
5 2 2 3 3500 <30 7.24
§ 2 3 1 4400 <30 12.75
3
T esowy 1 3 1300 <30 17.38
8 3 2 1 2500 <30 20.10
9 3 3 2 4540 <30 15.72

YR/ %%,aaikl(cfuv K %f&éEIMPN)/
g g
3 22 000 230
6 3 400 <30
9 3600 <30
12 3 750 <30
15 4150 90
pogil 35 000 230

MR 3 AL i« 22 0 B 0o R B A0OR 9 B
WRER. EYREN 6.9.12 g &, F 49
ARMRBRE, SRAHNEH WAL, HE% S
BRI IR R 9 90 %, K B BE MPN [ #8p 2

<30 he XERRHTEMBHN - EFERE
T ORBEMRERENERAK. MhTEMHR

.5 B T R B (cfu) 35 000 g7t K B & B (MPN)
230 hg ', a* =3. 84

%5 EXRBEERIH
Tah.5 Analysis of the orthogonal experiment results

™ W& S (cfw)/g! a* ff
A B C A B C
K, 48 300 13580 16 700 17.52 34.30 40.50

K, 10380 21000 22020 29.26 33.16 30.81

K, 8340 32440 28300 53.20 32.52 28.67
ky 16 100 4 527 5 567 5.84 11.43 13.5
ks 3460 7000 7 340 9.75 11.05 10.27
ks 2780 10813 9433 17.73 10.84 9.56

R 13320 6286 3866 11.89 0.59 3.94
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Tab.6 Important orders of the factors determined by the

range

# R F—K
B 3584 A

a' A C

B ERRB SR E WA LR E R ERIRF
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PR T EB AL NEESBORE, UL A W RS H

18000
16000

" 14000
Z 12000
g 10000
m 8000
B 6000
4000
2000
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Fig. 1 Relationship between experimental parameter and aerobic bacterial count
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Fig. 2 Relationship between experimental parameter and “a" "value

2.2 WEFEXNEHDRBEHILMW
221 WEFHSFAFHGLE BBHHER
BREFGSEHRMEATHARXE (100 C.30
min) f§ (3% B HE S R B0 AR S S R Bt
BRBRERBASEFANERE, FOMERERE
FHLBERTHAAEEEH 12 g ETXKEERNL
o, BT R T 100 CHRE 30 min) AR,
WE TR EL, —ERERREBEART.
HETARL ZEBMBEABTRRARET T
100 'C.30 min FHREH.
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Tab.7 Comparison on effect of traditional sterilization and

microwave sterilization

REHAE B
ﬂ;ﬁ% . 100 C. B B A%
- 30 min %
W% B (cfu) /g™ 35000 8 200 2 500
KGEBE(MPN) /hg™" 260 40 <30
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Tab, 8 Effect of microwave sterilization on sensory quality of barley grass powder

_ i
AEMR B L* a’ b* sE* ALY Aat ABT
EHMBARE EUMBANSROE EEK 37.48 3.84 10.65
Mk B AE R iﬁﬁmﬁwg&ﬁﬁ@ﬁﬁﬁ%%ﬂgmﬂ 40,07 7.87 13.89 5.78 2.59 4.03 3.24
100 'C .30 min EZHMBaBE . THEHE 68.34 21.39 23.65 37.81 30.86 17.55 13

2.2.3 HAFESEAGRELEROYH MK
REMEERELRTHERALERI. ARITE
W, B8 KO ER S BB E A XL
HERSBEEARRETI, MIEAEEHERKS
SRAFRTHEE, IERMRELBD, XRHTFH
B9 P9 B PR A o B R, 0 LK A3 R R
K. BEABEGEHMWERBORRED . &4
ECHHBEORAERSI N 80.23%
80.69%, MM FHAAEE CHMHEEZAMNEMEL
BA,100 C.30 min W FRAFLHRFZE M
BMXFFERRSERK RIFENR 29.67%
M25.29%, AHTR . BMERFEEFHNTF=RG
RHE R RS WRRF,

3 % &
D) FlAMIKREXT E B R W R TATH . R &
HRHEAERRNEEER BB RARE
i I8
2) UHEBBMEE  HAZERR. KA
EXRRFTAHEENBRERERAELZ HES

% % 3L ik (References) :

%510 W,BHE] 120 s, YR AR 12 g,
£ WHFAENEZUNBEARRAER
Tab. 9  Effect of microwave sterilization on physical and

chemical quality of barley grass powder

% FAH
RS MR B (100 C,
: F44 30 min)

o OKAEBSK/% 8080 5.553 7.120
#HE % CRBAH/107° 176.55 141.65 52.38

BERCRHEE/N 80. 23 29. 67
BHZEK/(mg/g) 6.01  4.85 1.52
HERERTER/Y 80. 69 25.29

BERBSS/Y% 12.09 11.88 11.76
KAFRRIB/ Y .37 1.36 1.37
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A A AR A e ] P9 RE 3% £ 8 4 B9 R B BOR 5 T B
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