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ABSTRACT

Brewers grain is a byproduct of beer brewing and consists primarily of grain husks, pericarp, and frag-
ments of endosperm. Although this material is consumed by animals and used as fertilizer, a large amount
of brewers grain is simply discarded. Therefore, new methods for utilizing this fibrous resource should
be pursued. In this study, we examined the potential utilization of brewers grain as an additive in the pa-
perboard industry by determining the chemical composition of brewers grain and the physical properties
of brewers grain powders after grinding with two types of grinders. We found that brewers grain had a
lower holocellulose content and higher lignin content and intermediate ash content when compared to
other biomass materials, and did not contain any contaminants that would interfere with the papermaking
process. Particles had a higher fiber length, less fiber width, and narrower shape factor distribution when
ground by a blender type grinder than by a pin crusher type grinder. The blender type grinder was con-
cluded to make regular brewers grain particles appropriate for papermaking.
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FEHCE 2715 7HA = R A7 E Alx
el AE A E27]9] &2t (Wonder Blender,
WB-01, Sanplatec, Japan)@} ¥ = & A{(Pin-Crusher,
Dachwa, Korea)E AH8-8t0o] AR50l Al =37 1
FakS Baskaitt 249 Al & 52 60, 100, 200, 400
mesh E£F3] 7} A2 o] Q)= vibratory sieve shaker
(J-VSS, Jisico, Korea) S 0]-8-3}o] g2 AA|5F 1L
7} Bure] 2 24sto] £89 71l ATHFig 1),
23 A2 o] AL Table 10] A413] BAISHA T

223 WF8} Boro] Balx 54 AU
BFup Ho] Beld B4 HAS] 915 A6

Table 1. Ground and factionated BG powders

BG powder Description
BG all Whole powder or original ground BG
powder
BG 60 on Powder remaining on 60 mesh screen
BG 60-100 Powder passing through 60 mesh screen
and remaining on 100 mesh screen
Powder passing through 100 mesh
BG reen and remaining on 200 mesh
100-200  Seree e go es
screen
BG Powder passing through 200 mesh
200-400  screen

W3 - 9l7]u - 7T}y "I - Fol7]& 44(2) 2012

Raw materials Grinding Powders
I BG & OPT \ Blender & Pincrusher /] BG & OPT h
Fractionation
S Sieve & Shaker /

Fig. 1. Flow diagram of the preparation of BG
(brewers grain) powders.

A 7|(fiber tester, Lorentzen& Wettre, Sweden)S ©]-&
5}to] A-8-7K(fiber length), A-8-Z(fiber width), 3 AFA]
Z(shape factor)& 24 5}¢lc}. 121 W3Ear Bl 9]z}
O] P& wetslr] Sl AR A W] (ISM-5600LV,
JEOL, Japan)Z o]-8-5Fo] A 2| Q1 A P& utof
5171 918 S0l S SHGIAL A UAF S 4511
913l 2004 gHefjsto] o|m| 2| S H YA

b I B | 11O
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& 53 Jeat 2o ) 2a A vho] e 20 slatzA
2 Table 20] e k. A 93t 7 o] w35l 4]
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Table 2. Chemical compositions of brewers grain and other biomass
Content, % BGla) BG2a) Strawb)  Baggasseb) = Bamboob)  Reedb)
Alpha-cellulose 19.9 17.5 83.9 59 40-53 52-58
Holo-cellulose )
Hemi-cellulose 20.5 20.6 40-43 32-33 30-40 33-43
Lignin 41.5 45.1 - 17-26 23-24 18-22
Extractive 12.8 12.2 - - - -
Ash content 5.3 4.6 14-20 2 1.1-1.5 3-6
(a : measured in laboratory, b : cited from references)
3.2 Bix=dlo| g4 =D MMM EM B Table 3. Hot water extraction and cationic
Mz} demand
AABA . §oms uro] AbEH= LA o] 7] 1o Tempfzcrature, Extra;/ition, Catiotﬁzqc}imand,
A Qrs Fol2 A2H7] A7h7) Bl Hars|ol < o e
gich webA] YzolA] o §Eulo} ho gl BGL <51 Iy
S 4= Qv whok 255 gheko] Loul A4 4T o, iso ros
AFAF g Fehe 74 Hek ueba] A A7k BG2 S 0
A2 A-89& wtetsty] A= ol FEH A U
Q= FEE YL FEEY AAVH E44S oottt 60, 100, 200, 400 mesh= o] &3}0] 7+ T2 4 2] 2%
ook 2. & 24891 ATHE Figs. 2~3o EAISIT £ %
F EFY W A 5T S Table 20 YEH =0 nugy)m 2w wzuke 60 meshH T} 2 Bt
ok 2=7FS0TAA 15 CR A o F5& ol 0] 2F30% o|AF 2|3}t Qe AL B S glig| o]
F1% Frdootdh HEst FRERZAHEAT 4 35 o) So] Brha 2 AL EH 9] Twlo] B2
Froll TAI Qo] & TS 2 Aol & Kol X Yttt o] Lh9. = BA| 2 of7| 3} 7] tj5lo] oj w3t HhA) o & 1.
A 2ETE Aol ) AHHOE BROUT L o g 60 meshirt 2 AR5 A AHolof
AT S AR Gk e vl % A vhol 2 2, BACla g2 ) 2 a2
2ol Hlai A= A s & 5 AT Fol2 & Huto] 4] 607} 100 mesh AFo]2] ol abu] o] oF
T 2o Wk o] BA glo] oF 19-20 peq/L 2% J] 1= 01} 100 mesh 0|3} 9]} H] &2 AbH K o] £
LIS W, S50 BCTNPS 9 quje i ol 1005 200mesh ol 97
HIEE EREH01 2% TR 60T 2NN LAE S wjgo) 119% o & ATE BeZgTh T8 200
SLeE ofpeye] ol 87|93 peg/LE HEHU egy ojafe) apul -2 Bl o) uls) w2 Ao A
A5 B o el A e 2R A Fol 1w ek,
8T IS FEYS FAT 4 AT T 2o A2 A HLH, HOE Mo 2 oH 2
BiFdtol s FUEA Wt FEF AN DHE S g =40 MR 02 FEFL 1] X7 5of vl
o popsht gpo ol A7FN FIFE T gein mag s Az W Byl w922 Zﬂ
Aws Aes doEd 2 U} Bre] B A AY-S Figs 4~50] =4
3.3 SHUCiet WA MES olgstof MmE T B BREE A R SE LA
2 A z2H W B 2 BG all, BG 60 on, BG 60-100
WFHro| 48 W MR BN AN
o A A5-Ao] ¥]a 4 331 BG 100-200, BG 200-400
sUE e AR R A2 W S R4 o g vlwd 22 AFS e o A F
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Average fiber length, mm

BGall BG 60 on BG60-100 BG100-200 BG 200400

4. Average fiber length of BG powders
ground by blender.
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Fig. 5. Average fiber length of BG powders

ground by pincrusher.
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Fig. 6. Fiber length distribution of BG powders
ground by blender.

Fig. 7. Average fiber length of BG powders
ground by pincrusher.
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Fig. 10. Fiber width of BG powders ground by
blender as a function of fiber length.
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pincrusher as a function of fiber length.
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Fig. 12. Average shape factor of BG powders
ground by blender.

JNU CENLAB o 8.0mm  100um

WD 8.0mm__100um

Fig. 15. Scanning electron micrographs of BG powder ground by pincrusher (left:x50, right:x200).
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Fig. 13. Average shape factor of BG powders
ground by pincrusher.
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