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Abstract: Distillers grain (DG) is a kind of lignocellulosic biomass with high content of cellulose. In this study, the feasibility of preparing
microcrystalline cellulose (MCC) by DG was observed. Dilute hydrochloric acid hydrolysis was carried out to prepare DGMCC. The prepared
DGMCC samples were then characterized by FTIR, SEM, XRD, TGA and DSC, comparing with that of DG and commercial MCC
(Lowa®PH101). The fineness of cellulosewas 94.55%. The optimum conditions for the preparation of DGMCC were solid-liquid ratio of 1:15
(g/mL), hydrochloric acid concentrations of 6% (V/V), temperature of 70 “C and time of 60 min, under which the DP and the yield of DGMCC
were 288 and 27.01%, respectively. FT IR spectroscopy showed that the main component of DGMCC was cellulose. SEM and XRD indicated
that the DGMCC samples appeared an irregular but overall spherical shape, the crystallinity and particle sized of which was 62.47% and 54.95
nm, respedtively. In addition, TGA and DSC revealed a shap endothermic peak a 365.3 C. In a word, DGMCC particles showed higher
thermal stability than that of DG and similar structural properties to Lowa®PH101.
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Fig.1 Effect of hydrochloric acid concentrationon the degree of
polymerization (DP) and the yield of DGMCC
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RO LR BRI B3 i 2 R R, BRiEA
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Fig.2 Effect of acid hydrolysis time on the degree of
polymerization (DP) and yield of the DGMCC
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Fig.3 Effect of solid-liquid ratio on the degree of polymerization
(DP) and the yield of DGMCC
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Table 1 Factors and levels of orthogonal experiment
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Table 2 Orthogonal test factors, levels and results
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Fig.4 Effect of temperature on the degree of polymerization
(DP) and the yield of DGMCC
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4 2(8 1 2 304.87 23.65
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9 3 3 2 295.11 24.41
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K2 296.15 293.65 300.90 FERE
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R 8.93 899 851 iEm4: AlBLIC2
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Z. i, EEH G ABLCo N ALBCr 2y Al i AT 56 IE R
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At T IDP RN 245 71 288 F127.01%, ZHA AlB.Cy
S 2% 1 B DPAITS 2243 71 9 301.081125.69% . 4R,
HAEABC AT ABCro KUk, MDPHIfSZM T LE
%18, DGMCCHil & T 2 Bt skt N Eh BRI FE 6%
5 FE70 °C AN 13160 min .
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Table 3 Variance analysis of the degree of polymerization (DP)

— —
S we w
HBRKE 123.547 2 61.773 65.428 0015*
o R 1410529 2 70.764 74951 0.013*
Bsf 18] 121.101 2 56.050 59.366 0.017*
R E 1.888 2 0.944
B e 794729.948 9

E: *p<0.bEATRE, Pp<0.0lETHREZE, TR
R4 BSENBESH
Table 4 Variance analysis of the yield of DGMCC

S -
S A
HER R A 4.453 2 2227 1393 0418
B 1.812 2 0.906 0.567 0.638
B Ja) 0.424 2 0.212  0.133 0.883
% Z£ 3.197 2 1.599

o Am 5597.948 9

22 RERFEFTITE

Z: 820105 (HHE 25 4L), K DGMCC 5 i fiMCC
(Lowa®PHI101) ##Hf7 & AT, 455 WaK5. MR
FFENEE, DGMCCHItrug i Amt, J5K Al GE& 2
REFE AT R ARCRAN R, B A, S5
WAy K. Hoh, DGMCCH A 4ERE & .
THRRE L K BRBSEFIRL FESE4RAR BIEbRAE T
BN, 2L Lowa®PH 101, WA IR H &1 br
AEME, TTRe R AR Bl ST .

2.3 A AT
231 w4 (SEM)

#5 DGMCC5 i MMCCHIAE R R EHEHRL R
Table 5 Indices of sensory and quality between DGMCC and
commercial MCC (Lowa®PH101)

7 K DGMCC Lowa®PH101 (P EZ54)
i e R, neREa aeRiad

P s ehkR, LR HX, L2
Vil EratR ER LY Ysi ER DY §5i

65 B jh it & 65 B jhit &

65 B i i & 0%

) 1.3% <8.0%
A B - "
200 B /&% 200 B 5. 200 B A#G
57.5% 61:5% >45.0%
BE AR 6.7 6.9 5.0~7.5
K A 0.06% 0.12% <0.20%
Ay At A bk T3 i
FrLE 2.5% 3.0% <5.0%
WK E 2.2% 0.05% <0.2%
HELE 97.0~102.0%

97.5% -

5 E§&. DGMCC F Lowa®PH101 BYFIHE RSB
Fig.5 SEM comparison of DG, DMCC and Lowa®PH101

E: a@BEH (DG) (22000 42421000 1), b-F A &
4% (DGMCC) (>2000 4342>4000 4%), c-Fomiidh 4F 4%
(Lowa®PH101) (>2000 4&#2>1000 1%).

K 5 WA, DG JEEHIATLT e i 5%, 2F
LR REEENIEIT,  LF4E U HER 7 0] ZREE i 4t
LHYEIRAS (K 58) o FRARAEH S BORJT £F4E S5 IR
LPYER TCE TE X OB WA R, TR LT 22 85k R,
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DGMCC a4 EILAKUI AR TERARLR (Bl 5D,

X5 SCERARIE R RS RIR MCC 25 iAE Y, (5
i MCC(Lowd®PHL01) 1 TES Z5M Al . Lowa®PH
101 TESRZER AR, FHVEZ K (R £ 4 2H A 5
L EER (B Be)e JERX RIS AN [FI SR A ]
RE A FH T 1] % JEURERT L2 AN 3]

232 ‘LI REFTIR)

6 E¥&, DGMCC F1 Lowa®PH101 BILIIMSILE]
Fig.6 FTIR spectra of DG, DMCC and Lowa®PH101

i 1673 H1 7T %1, DGMCCIFFE WA B AT o
% 5 Lowa®PHL01LAHL, {H 5 DGR ZREER. Hik
M5, DGJERHES415 e b 5% FEIE AR O-Hd 4 R
5l), BRAEAE R {EDGMCCH) O-Hit 4ii ik 5l 5 7 423432
cm?, PBHO-HIZERAR 5502, DGJERH12927 cmilH )&
T-CH,-IRIC-HAT PR 4ifle Ui, 1R ig fEDGMCC
R (F712900cm™) . DGJERIE1646Cm Al
1537 cm™ AL ERIE N AIA B A AE IRE), KA A
JFREAFAE, 1IDGMCCHEL500 ¢yt 3T WU ek 55
YL AR BT B8, (BAE /D ERE. H1425
e Ak ) -CHo 25 i IR BN HEWT DG J5UR i 4R 4 25 v 1Y
VAL, 1245 oAb WS IEEERT Y 5% 1 B 22 24 2R 1 A
F[RI61, 1200 cmt~950 om LI A )4 4 16 JE T
C-O%: H W ARHRN < FLHE BE PR RTAS KRR A I 20 F
C1-O-Co NG FR (4R . DGMCCHTE1029 cm™ Ak 5
WA C-O-CHILMHRER I B 28R 5], 1078 cm™ Akl s
JE (BG4 R AT . RONER A
IR T 4R TERIX, [#DGMCCH B £ {C-OH.
C-CHIC-O-CHl B %, A IS 5 T 158l DG 5
BHET59 em Ak C-HF [ 25 i HR 50 42 A b R RFAIE
Wi, T DGMCCHZ M S ok B AFTIRE
HRFAE AT LA, DGMCCH) =4/t ef4ix, H
SEMAERE, XS5RPLA4ER SRR —
o
2.3.3  X-#74(XRD)

X-HT 59 25 S LT
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Fig.7 XRD patterns of DG, DMCC and Lowa®PH101

w7 s, DGRBS THT 5 /2607913.22°,
19.48=. 20.74126.60°F 44 fiT i, Hrf20=13.22°
A FHIEACRETAEZR T ETE X, 20=19.48° X T-45 i
[X 5 10 T f1TERTIEE - 20=20. 74° 445 &5 i X 0 i 1)
002 [T 5, 26=26.60°FHI1IT 5 I XTI 040 SR THT, X
SR ET AR, SFTIRG R 8. KmMmE
)5, DGMCCLE20416.0° 22.1K126.00% H R34
T, FrR20=22.1°4b I AT e ot A o, VTR AR
PR, (RLTYER W S5 R R AR . F HSegal 2 20
3Kk45 DG J5URLA DGMCC | AH i 45 i B2 43 il 4 11.42%
62.47%, Ut A E ARG Yz HhIC e T X Ja 4G
FERE 5. /EDGMCCHi &g, HY i Stidid it
BTG E T X N A4 3 T (N ee, (i AL R
AT AYE R TR AR, TERXHERUE, EE
B G5 A BN SR IDGMCC, 45 fbX R BRSNS
B SCR B K, 4 SR EE TR, R T 002 AT g i
JE A 5504, Lowa®PH1017E20915.12<, 20.32<, 22.54°
FI34.48H A 475U, Forh20=22 54° TS I TE 9%
B, SREERE, AHXT 4G EIATO.81%. X TEEH, —
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