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Abstract: Phenolic compounds and related enzymes in barley influence its growth and brewing
processes. In this study, the changes of phenolic compounds, phenylalanine ammonia-lyase
(PAL), peroxidase (POD) and polyphenol oxidase (PPQO) activities during malting (including
steeping, germination and kilning) with three domestic barley varieties were investigated, and
the relationships between changes of phenolic content and enzyme activities and malting technics
were analysed. The functions of PAL on biosynthesis of phenolic compounds and the effects of
peroxidase activity on root growth and malting loss were also discussed.
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1.1 #E5RHA

L AAEHR 2005 FWE, KEHKERE
$IEM R FE 1. Folin-Ciocalteu (FCY X . & # By
KH5#E. 2, 2-diphenyl-1-picrylhydrazyl (DPPH)
Trolox ¥ % Sigma A 8 P &, W, HEE.ZB.L-
¥EER DOUAER . BE B .HLO, EF2E AR,
AICL ¥ 43 ¥4 0] i b ¥ E 25 S A RI4R

x1 XERREMER

Tab.1 Specifications of barley samples

s Hmss HW45 wlls
(GAN3) (GAN4) (KA-4B)
K4/ % 13.1 13.8 13.7
BERE/X% 12.9 9.4 13.9
w8/ N 53,8 55.9 51.2
FHE/g 46 48 45
RHEE/A 95 97 90
EHEN/% 97 99 94
W6 2005 2005 2005
1.2 EBHZE

1.2.1 #E1y BEMEFBREHNIST.H

SHEEHY R 5% BERHB 6 h B 9O, B 7 h B
9 b, 5 h(3t 36 h); REBTE N 5 d, REFHIME S 8
~10 h BiF W EFTHRIZH40 T 8h,55 T
8 h,65 C 3 h,85 ‘C3 h(3t 22 h),

1.2.2 BEAPHROEREMNET HE 100 g &%
HGTROSHHESET 5ol AEXELE .M 10
mL BB SON BB (A 0. IR, N,
FEH G 30 THRAEPUKBPRIRM L h, B 10 min
TEdR 25 ER Y 1 min, EBUK L 10 000 X g B.L
10 min, B L ¥EBTE 40 CRBPRFABRRET . R
AVARBEAZE 10 mL, IBERRTE N.JGE—20
CHREPREFUBEYRSE.

55 B 28 (FPC) fy M =2 3k Al Folin-Ciocalteu
e, ¥ 250 L BESINE 1. 25 mL FIERMEE 10
5 FCRAM P, B RBL 2 min FMA 1 mL
7.5% Na,CO, W15 1 min FIMAE 5 mL, &
EWE 2h BT 760 nm FWE A, BBEBTFEHHA
Wi, BEAERSENESE IR Y LER.
R R W E B 30D
1.2.3 kEA®ESHAHRR FKWS5.00 g BRET
PR 5, B F 100 mL TR AR, i1 50 mL
0.05 mol/L pH 8.8 HMIERBA- L MR E vhil, 4 CHE
PR 1 h; 3RO L 10 000 X g 4 ‘CES.L 20 min,
BEHBARBRERBERZESO mL RETF 4T
VK4S & # Wl PAL., POD # PPO B # 9 48 A

0.05 mol/L pH 6.0 YBEERE MM, H P hn 0. 5¢

PVPP, HE&MHF L.

1.2.4 kE®mE&meaa & PAL W E L 50
mmol/L L-ER &AM MKW (pH 8.8), BIEERSR
$:37 CTF B /DEHE Az 3 0.01 K 1 U, ExR
Fok Ulg 4T kDT, POD B8l % BA 15 mmol/L
ABIABH 4. 4 mmol/L H, O, FEY (pH 6.0), L1
25 CTF,3.0 mL RGBT EHE Ao 3N 1 A 1
U.BiER RN U/g 4 KFE"; PPO M %E LA 50
mmol/L 48 E — 8 R (pH 4.5, 25 CTF,3.0

mLﬁFﬁ?&‘F@ﬁW‘lﬁ Amiﬁf]ﬂ 0.01 ?9 1 U,Eﬁfﬁi

A U/g T REN,
1.2.5 XEEABHAHERELTE RESEX
wk[131],
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M4 B KE NS B, T KA-4BRBAEAE. £
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Fig. 1 Changes of phenolic compounds during mialting

2.2 EHHEIBRPRMERMHTN

B84 ,PAL 1 POD HIEHIE T K,
PPO MM EMKBECLE 2), i B AR &5 E
PPO Byt K ¥ H th R H , H o KA-4B K& § PPO
FHEBEFRTAAHE, HM 3 SHEERK
(RE 1A, REFESERP,3 HENEEYEARK
B, RFELERe, Hg 3 5. H® 4 5 KA4B
JEFP PAL WIEHANFEKREZEM 5 F4£4;POD
BIIEHE S B0 M R K 3 #9 35,26 F1 43 £5; PPO 1%
HABARKEN 2MEEL. REHE,. WAL S
# PAL EHH B TH® 3 5 KA4B, H®3 5
# POD B #H& T H® 4 5F1 KA-4B, i PPO
EHEERFRIESHBRX, ZAAELAHE., EFT
BABRP, HEHNEHENEATREAS, K

Z KA-4B B/,

PAL Mi& ¥ T B8R, 3 4~ M0 & 37 [ PAL Tt
HRFREW 4 REA, BB KE PAL B LR
FisHW 3 5 H® 4 5 KA-4B T+ POD K
TEHR A 16,11 A1 19 4%, BB & 3 POD &
TR WP 3R PPO B TR RS B T IR R E F
W, RYIZF PPO WG e BARBAE, (HRA A KR
WA EE.
2.3 REEFUBRPRFHERSHERK
M 3 TLLE i, R F PR R R R MR F &
KEENARRE. 3 FRERME, BB 3 S EMRE
B, REFERE KM ERK, H® 4 5K
Z KABHIAERBEIBIH. AE 4 W, HMW3
SEREHANTMETHERKBELR HM 4 5K
ARt oK 22 19 6 2 1R R AR HE
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Fig.2 Changes of phenolic enzymes during malting
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Fig.3 Changes of root length during barley germination
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Fig. 4 Malting loss of different barley varieties

ERES SRS, ARELSEP . KEBKT
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AR, — 75 TR A oK 8 B ) N A B 2 2F
oYM B O BT A B 2K O S B A
MEALPAKEL. H— T HEEBHEERE
PALWBEHKEHE 24T, MY R & &
M A B A PAL & BAERA XD ALK 4
B, ZRFE LB P KE PAL B A ® M FPC
FERMYKEAFE R F M, X0l fE 5 R
FEMEEAMEX., REIBRFILEESTED
M Ak 5 POD #1 PPO R L. 3 5 40 U BE ) R
HERARFRHAEREX.
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4 S KA-AB B EK, BHTTER Y % 3 S Mk E
/A, PODEHYRNERSBPREEEER
HVE L, 05 55 40 L BE ) O ) SRR AR Ak 55 4 78
WU, XF POD SHYARK R KBTI RE
% . Kakkar U7 35t , 76 3¢ 5 I 4h 1) Bt £ AR i
POD MEH B EAR; REAEERRE IR
Ak AR 48 4 S 3 A0 0 I T A R O IR) B AR Ak
51 A& AR B 5C R S B, 78 HF 4 A AR 1 R R By
B &M POD & 1 2 B 89 & 6, POD [H)
THEFTOEERNARNARSHAR. HiL
TR.EYRBERE POD WEHAE RN LR,

ALBEARES T RY. HW 3 5 . Hml4 5,
KA-4B 3 fp R ZE R FEHE POD FH# g kMR K
MELMESERHEMEME, r A5 50 0.932(P<
0.05).,0. 961(P<C0.01),0. 937(P<C0.05), i H 3
FBREFMTEHF P POD MEESHETHERK
BEEERIEMXHE, HXRE r 2 51% 0.988
0.993(P<C0.05), 4#TiAN: kKFE POD i 5 #l
EABRPEFRVWERMBERRABTYXER,
REFHBEY T RAHXRBEENZFMETRE
MR, LA & POD MGt & & AR MW
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