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Factors and Mechanism Influencing the Enzyme Activity of
Chinese Barley Kenpi No. 2

ZHAO Chang-xin, DOU Shao-hua, SUN Fu-bao
(College of Biology and Food Engineering, Dalian Institute of Light Industry. Dalian 116034, China)

Abstract: Chinese Barley Kenpi No. 2 was studied by enzyme assay as well as traditional malting
methods during germination in this experiment. The final malt quality, based on the optimum
condition, was controlled between the first level and the excellent level. Some qualities such as
the diastatic power,a-amidogen nitrogen, and oluble nitrogen, were even better than those of the
excellent level. The studying on the effect of adding several additives during malting on barley
enzymes, showed that, soaking the barley with 0. 1% Formaldehyde solution increased the whole
enzyme system vitality of barley, better than which is the result soaking 0. 9% Sodium hydroxide
barley with.
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LL1T KEBRH BR2E-BRRKE - HERREL
BEREEBINKKFE FELE RN, Hordeum sp. Har-
rington M Hordeum sp. Schooner; B By K& HIRF
FH R ER
1.1.2 & FEHE ERGRREL),IHEER
Ho- D RE W H AR HEHIHRASH
g g2 R E SIGMA AR 4. HERMY
vk iigL
1.1.3 A& 721-100 AN RET. LEBE=S
AL BET A= B ES B EBC B, bR A BT
W BFSE AT 4 7 5 3 3F By BE AL (BR #E EBC £ B &
#l) . fE BUHLER MIAG A &) 4 7= {5 5K B 8.
IHEETTERBT A METRIT: BT
FA AL H R T B F K (ABLO4): H &
METT LERTO LEBO A & &£ 7;pHS2 R ¥
e b BE AR AR WYT FEREE
ORI EF TR - AR REZSR
L A R EC IR AR ST AT IRE
AEE BRWIAREBENRA SN £
WEM LR = TR 7= UV-120-02
B4R AR BA A
1.2 XBRHOWERA A E
.21 k& . 2F . 254 . FEERSHN HAE
KA TRE KRR TN B EER.
T R LR P R LM (A Y T S O kLSRR 2],
WL FoR £ F P o JEM RER 40T M BB AR
K MR R GE TR (LA K SERE) W BB o (R
WK.),EX N 100 g 8 FFFF 20 C.pH 3.4 &
T, AT E N, 5 30 min P24 1 g RFW
N1 WK, o SRR ATEHEARES 100 g TEF

B & B R & (mg).
1.2.2 #EBZBEHIHANETE FKREAHH
F3 10.0 g A 0.02 mol/L pH 5. 0 BEB-BE AR 44
S 100 mL,40 CHEHE, 100 r/min Lo, A£E 1
hy NZEAL IR, FHEPBIK 20 mL, DUF K
HEFA.
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W52 WIcwR4] 2B A B8 TE 0 B W OCHRES ) 50- W &
B B S 0 W3k 6 ).
1.2.3 EFMEEHZE IR S500 g KE KA
%31 op (R B HE B PR 100 @ KEFE AR LT
ATMEERE),H 13 CkBE 3 h 5RM, it
Wik % /NAt(4,6,8,10,12,14,16 h). B A 13 C
KB 3 hBAB/N MR EREE LT
KEB BBRENRETFTARBETAEF.RE
TFH BRAR BB
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2.1 ERXEHNIHER

EfrkERM-2 5§, Hordeum sp. Harrington
(In& K HE7) Hordeum sp. Schooner (8 K F| I
EFE) BRI RE 1

HEITUEL, B2 S REFEMNFR: TH
ER (AT & FRER B R EE.
EHRGERR . HABRYN TER -EMRR
¥p#E 2 (8], 58 T Harrington (1 % ) #1 Schooner
(BF) &I,
2.2 EAFBE-2SAEZHERANSH

KEMRNAHREWEIHABREED.
ALBMEBIBEAREROHETRET TR
ELHERIE 2.

®1 BM-2 2 Hordeum sp. Harrington #1 Hordeum sp. Schooner f) X E 845

Tab.1 Main index of Kenpi-2, Hordeum sp. Harrington and Hordeum sp. Schooner

L

o BRw-2 8§ Harrington Schooner wE: — %
K48/ % 11.2 11.0 11,1 <13.0 <13.0
S BB % 0.2 0.4 0.3 <0.5 <15
BBE/ % 0.4 0.3 0.3 <0.5 <1.0
FHRE/g 36. 2 41,5 42.0 42,0 >140.0
R¥EN/% 92.0 97.0 98.0 >95.0 >90.0
RER/ % 98.0 99.0 99.0 >97.0 >95.0
KB/ % 18.0 2.0 — - —
B/ % 74.6 - - >80.0 >76.0
BEBRE B % 12.7 10.7 1.5 <12.0 <l12.5

M ox R K IR RS AR(GB 7416—87).
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Tab, 2 Distribution of malt enzyme system

LS
A o-TEH ik HER £ Etex - HH ¥ Ei=]
BiE/U /U ME/U MiE/U BiE/U ME/U EIE/U
KFF#/g 981. 7 276. 8 12.8 12.7 4.3 32.0 8.4
ERARERR/g 951. 8 264.5 1.1 10.3 3.7 22.5 5.9
FE b B R S 3/ Y 3.1 4.4 13.3 18,9 15,2 29.7 29,8
EIAZMEREARSY/ % 96.9 95.6 86.7 81.1 84,8 70.3 70.2

MEZAUBL BIMAKEKBEBRERRHF
KETHEE HEBRRFRED . BHER #E
BMARTESTENSERMES.
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Fig. 1 Effect of NaOH on a-amylase activity
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Fig.2 Effect of NaOH on g-glucosidase activity
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Fig.3 Effect of NaOH on the activity of exo-cellulase
and pullulanase
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Fig. 5 Effect of NaOH on pectinase activity
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NaOH FR % E. 9% U b)), REB &
A (] 3o+ ER S [R) 72 B b # o) T B O , LR PR T RE R
CENKE EZFBREEFEEERBART RKERM
EEMHTHL, T HOER.
232 PRANEBEARLETRENY 0 HE
AURRERPMEY, ERENGBER,F
m, R E POEEAEE SR EERBEELEY
e, AR RR I A L BRI E R R

N T HE NaOH B AE 48 F R B 2 $Or e a] . i
TOAFTLR AFAFRERSBHWPRRE L b,
ZERREK 5,6 FIE 6.7,

%3 NaOH FBHYMEFRBHKWRE 1 h)
Tab.3 Effect of different concentration of NaOH on malt quality

5 B NaOH [ # 2%8/ %
0.1 0.3 0.5 0.7 0.9 1.0 Z Y
Tk # H 8 E PR S8 Y 72,2 74.4 74. 4 74.6 75. 2 73.4 71.2
¥4k ad (B /min 15.0 15.0 15.0 15.0 15.0 15,0 15.0
o BEREHR/mg 260 242 229 228 231 220 208
B CBO 7.0 7.5 7.0 7.0 8.0 7.0 7.0
W EE/EBC 10.75 10. 25 9.75 9.50 9.25 8.75 1.0
pH 5.95 5. 89 6.06 5.92 5.84 6.08 5.83

F4 NaOH RRHSBHEFRBYHXMBEI D)

Tab, 4 Effect of different concentration of NaOH on malt quality
NaOH F & 58/ %
W B —

0.1 0.3 0.5 0.7 0.9 1.0 BH
FokFEFR YRR/ 0 71.0 68.7 67.6 66. 8 66. 4 64.8 71.2
¥ 4L B3 18] /min 15.0 15.0 15.0 15.0 15.0 15.0 15.0
B ERTE/ mg 216 206 203 198 194 191 208
B CBD 7.0 7.0 7.0 7.0 7.0 6.5 7.0
& ¥ /EBC 11.0 10. 25 9.75 9.75 9,25 9.25 11.0
pH {H 5,98 5.99 6.00 5. 90 5.88 6. 04 5.83

%5 PRERSMNEFREOKM(RELN)

Tab.5 Effect of different concentration of Formaldehyde on malt quality

7 H AR ARS8/ %

) 0. 05 0.1 0.3 0.5 1.0
EAEFREYRBRIB/ % 78. 1 78,6 76.3 76.1 75.8
¥EALES 8] /min 15.0 10.0 10.0 10.0 10.0
EER TR/ me 168 223 217 193 181
R CBO 7.0 7.5 7.0 7.0 7.0
¥R /EBC 7.75 7.25 6.75 6. 25 5.75
pH 6.2 6.1 6.22 6.21 6.24
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Tab, 6 Effect of different concentration of Formaldehyde on malt quality
5B R ERIH/ %
0.05 0.1 0.3 0.5 1.0
EREFRBY IR B/ % 75.7 75.5 75.0 72,2 70.3
$5 465 8] / min 10.0 10.0 10.0 10.0 10.0
- BERER/mg 199 204 206 163 161
BECB) 7.0 7.2 7.0 7.0 7.0
AW EHE/EBC 7.25 6.75 5.75 5.75 5.75
pH 6.16 6. 06 6.08 6. 04 6.09
WE 6~10 181, FEIERBSE R 0. 1%, B 35 « G&lh
WEH b AR TFRAMEGYR B0 T o o BAD
B RAREERA RN T BT UAKREET 2
MER,BRMEFHRERGEATETAANE o2
HERREY . BEARRS KETRERE ’fézo
MoK PR M RErF RFOEK, MR
THEMT R 2 R T 3 5 RIS MR, is SR > o
%:ﬁﬁﬁ%ﬁ%@]ﬁﬁ %t T 48 (6] 4 B 4 MRy R R k4 BU%

FHRBKAEG DBENFEBROEHBREK
FNHEE . BERFECERTENTREY 82
FHMAR. AR5, MHBILETUEH, RAER
NEFOINHPBEF | h R HEEL,BRY
o EERBENTRKAME,HHH 78 60 ME
100 g TAKEHF 223 mg.
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Fig. 6 Effect of Formaldehyde on q-amylase activity
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B MBEYNREIKBTEIIBRLLERY
BORERE. LA IHEENRES.
2.3.3 F#AmNeHmE HT R LEPRA
NaOH M E FRBE WA KD, ZRAERLH
0. 1% ERMRESE 0. 9% 8 NaOH B F 1 h,
WEEFRBRERAE 7.

7 ALEH . AP EBERNAAHEFY
BHYTIREAENRERSFIHMT 5. 8%,
12.5%,45. 6%, kb NaOH AL BB 4l 3 2 2 AR &
T 2.6%,5.2%.26. 8% F HEEHEBRSHEBRA
FINaOH &L BBy % 4> I BE MR T 28. 9% A
22.9%. MEPRTHRBETN S, KFAZ-HER
BEMEAG . — i 7~8 EBC, Wi H@ 7= KFFHF %
BRELTETCES, MR T THREOAEERE

REAKMTEmRERMW-2 S, HEERE
REITH  BEERDIHHR 0. 1%.

%7 FEE NaOH X EFHRW ML
Tab,7 Comparison of the effect of Formaldehyde and NaOH

on malt index

b= PR NaOH =
FAEFBREWERBASE/ 0 753 73.4 71.2
AR R/ meg 993 944 869
aBEE R/ mg 246 194 159
¥ECBO 7.0 7.0 7.0
& /EBC 6.75 8.75 9.5
pH 6.25 6.08  6.08
2.3.4 vikEE PRIREXEFPREFAR

2 AT BT R TR AR LR 8.

® 8 BM-28 Hordeum sp. Harrington ¥ Hordeum sp. Schooner XX 3845 tb &
Tab.8 Comparing index of Kenpi-2, Hordeum sp. Harrington and Hordeum sp. Schooner

100 mL 1 ]
o I Lo gy A0 TBRER g, REE KB ay
AR ﬂ i/g Nlﬂ/’min E.'\ﬁ/ jJ/WK a ﬁ%&/ Jﬁﬁ % )ﬁﬁ ) @.E/ EBC
mL mg S8/ % 5%/ % EBC
14 30.3 10 1.79 502 191 0. 838 45.1 77.5 9.00 3.75
2# 30.8 10 1. 66 488 183 0. 802 44. 1 77.3 9.00 3.75
34 30.6 9 1.86 483 190 0. 868 49.0 78.0 9.50 4.00
Schooner 35.3 12 1.48 264 177 0. 829 46.7 79.2 7.25 3.00
Harrington 35.8 8 1.65 410 169 0.766 41.9 80.5 7.50 3.50

WolH. 28,30 HEFEAERM-2 S A 14 ;28 RENMTRE, 34 yREMMPRE, RFNMFBR.

2.3.5 RAEFRIY ZFERELBPH/BHEEFK
ERB-2ERHETRIEN

35 C(2 h)—45 C(4 h)—>55 CT(5 h)—=>65 C(4 h)
—75 "C(3 h)—=80 ‘C(2 h), FHmtE it 20 h,
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WEMRBAETER.
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