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Abstract: Different methods were used to degrade Ganoderma lingzhi B-glucan, and the
degradation rate, molecular weight variation and polymerization degree distribution were used
as indexes to compare the degradation effects. Results showed that the degradation rates of the
B-glucans treated by microwave, enzymatic and chemical methods were about 94%, 40% and
20%, respectively. By use of microwave method, the molecular weight of degradation products
significantly reduced, and the polymerization degree of oligosaccharides was widely distributed.
The distribution of oligosaccharide polymerization degree in B-glucan degradation products
obtained through enzymatic treatment was narrow, and the oligosaccharide products under acid
and alkali treatments were less. Among four tested methods, microwave exhibited the highest
efficiency, and the operation was simple and controllable, being suitable for the preparation of
Ganoderma lingzhi B-glucooligosaccharide.
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B, dHMES, EERECAH 4000 F
HIZ5 5 (Zhang et al. 2010). ZHEE AR
ZHRFENEER S —, BRI
FAEA, 5z Y (Wangetal. 2018). Pt
I (Zhang 2017; Faruque 2018) MHT#
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4k, Klarzynski et al. (2000) KILMIHEET B-
SR WE 1S 2 1 AT FUME i S AR B 1
T ANEE R BT . X BRI R HE S R 2 B-
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1.1.2 iX7H): FEEEE (lysing enzymes from
Trichoderma, #t'5 SLBJO553V) 4T Sigma 24
)5 B-1,3- N V)3 M (endo-1,3-B-glucanase,
fit*5 180503a). AT _FE (laminaribiose,
fit*5 150402a). EA = (laminaritriose,
L5 170603). EARVUKE (laminaritetraose,
fit'5 150104). EAR fib¥ (laminaripentaose,
fit*5 150305). EA7SHE (laminarihexaose,
L5 190606 ) 25 FEAE bR AE T T Megazyme
AT HARRR A A E P b4l
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Dionex A &) o

1.2 /&

1.2.1 RZ BRI BRI B S - 2 RFRPUR
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1E 40°C /KM R A L 770 5 A, LA 6mol/L
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1.2.2 TRENT R Z B-HI RBEMIBE M 7. %
Li et al. (2013) WIFEMEITVEIFRGAEIZ L, HX
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TRERVA ST pH b, FF 4T,
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1.2.4 BRENT R Z B SEBE BT 7 BUR
2 B-HIRNEA W, 275 U I s K A
%AF (WEERE pH 6.5, 40°C; B-1,3-W Y% %
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J& B O AF B BIEAIYTIE, 43l I e L EpE
&, ETUTARITHEREMEZR: w=Al/(A+A)x
100%, A1 Ay N S0%EEVT FifE A
Ar N S0%EETTITIE RS & & w NIFAEZ (%),
1.2.7 =R RS HEFE ik (HPSEC) 43
M=oy 7872840 BiskE: TSK-GEL R4
G6000PWy, 11 GA000PWy, (7.8mmx300mm,
H A TOSOH A m]) # Bk Fall#% : Waters 2414
NZEPT RTINS s VishAH: 0.15mol/L FEERAN,
0.05mol/L TR 54N, 0.02%5 % 4; HiR:
30°C; ¥ii#: 0.5mL/min; FFEfE: 100pL.
1.2.8 5 A0 BH B8 - 58 e € 1 - ik ol 22 5 A MV
(HPAEC-PAD) 43t B ff =W () B 4H ki
At 3% E Dionex /A ) Carbopac™ PA-100
M (4mmx250mm); PR : Wshtd A:
150mmol/L E & MLEH; FizhAH B: 150mmol/L
NaOH A1 500mmol/L BEEREN; FEIEFK 2
BE ARG 3% ()36 P 4ERFAE 30°C 5 #EFEE: 25uL.
BSEE Ve FE 7 0 R . 0-5min, A/B, 90/10
(V/V); 5-30min, A/B, 80/20 (V/V);
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30-30.1min, A/B, 30/70 (V/V); 30.1-40min,
A/B, 0/100 (V/V); 40-45min, A/B, 90/10
(V/V).

2 R 5007
2.1 BUEMBORZ B-AREEBRYUREMN
S

RZ B R NE AR P ()0 R VA W
B 8h FTA3 =11 oy 7 & ARk o i 45 R WL
1A, "] LLE HERBRIKEZ A 0.1-1.0mol/L
Z 0], Bl R P I3, PR I AR B
HHIGH, B0 FETARE, A
2.42x10%/mol %% 1.05x10%g/mol, 7 B ik
FEE S0 BBl N R R T R 22 B -7 SR P oA A A R
Wz, W HREMRICN 5%-12%, S
SERATE. XTERIRE N 1.0mol/L B AN A [H]
BRI B BT I, G H e ] 32 B
b T 2-7min, KRR G SR FERN
FOBE R RE, FEREMSREUD X R 2-8h
FIF=PmT &N, BEAE A e, PR ) SR
PRI R R B2 AR, (HBEE B g
[, BRSBTS I (B 1B,
2.2 WOEREBRXN RZE B-BIREEBRYRMN
S

RZ BT IKIE R ZE, WY1 NaOH
wwih, JFHPEE NaOH IR M4, Hiah
Fa) B =W 45 K AR N TR 1) i (Liu
et al. 2014). KBTI/ HEH T 0.2-2mol/L
A EN R Z B-TE R REAT B, 45
R I A it 2 i 2 A T 38 m Fh 11.95% 32 =
2 18.57%, FFH 4 PP BE B R R A
UEERF ] WA ER R IR — B, R B-7
FHEZ 2mol/L A SE AL EAIE R 0-120h P4 1)
IR L 2A, 45 53R I B 0
I IEK:, PEPIR5r T EAUMN 2.42x10%/mol
F5 % 1.01x10%g/mol, 454 FEARR &5 B aT 4,
TR R 2 BT SR M P R 55 . AR
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Fig. 1 Analysis of B-glucan degradation products obtained through acid treatment. A: HPSEC analysis of
degradation products obtained under treatments of different concentrations of H,SO,4. B: HPAEC analysis of
degradation products obtained through degradation using 1mol/L H,SO, under different periods; DP1-6
indicate standard products with different degrees of polymerization, DP1: Glucose; DP2: Laminaribiose; DP3:

Laminaritriose; DP4: Laminaritetraose; DP5: Laminaripentaose; DP6: Laminarihexaose. The same below.
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Fig. 2 Analysis of B-glucan degradation products obtained through alkali treatment. A: HPSEC analysis of
degradation products obtained through degradation using 2mol/L NaOH under different periods; B: HPAEC
analysis of degradation products obtained through degradation using 2mol/L NaOH under different periods.
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IRPREERG AN B-1,3- N U SR T gk AT
B o PR R ISR AR 7 D 1) - B o0 AT AR ALE
et R Eo R, PRV R R AL B IS5 B I 1)
BEAG, P57 BERG P22y 37.28%, B-1,3-
U] SR B i %2 39.93%, SR FH Mg
BIReRs Ko 1820 B-H PR N T B
NI B (B 3A) . DL 3 & 1 i X =
WIEAT A, BERR S i BCE A 2-10min 2
B, FEWEREREESEY (KB 3B).
2.4 WUREMERX RZ B-EIREREYRMN
T

HT Wang et al. (2016) 7&K
X R 8 2% 22 M AT A g I R BIAE R R 6
R SR SR B BOR I s, AR
AFF 00T [ 78 TR D 2 T AN [FR A R 2 B-7
EWER SRR B AT TS, ARERW, A
) i 55 T Al U A AR 7 0 () T B P O 22 R IR
Ko BEMEF=IR 522 WEILE 4A, A
()L FEE T PR Dlin B g 0 TR A A ) 0 il i
BEARWE R, GEHINEREST 94%,
Ut BB Vo0 R 2 B SR W S 1 P 2
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o 0037
P
ZE
% 3 002
= 0
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0.00 1 . ,
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2.5 PERRTTIELLER

2.5.1 [FfEZ IR WA RIBEME T IERN R Z B-
I SR I PR AR AT X LRI, B S 2k
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N 12.04%, BIEIEMEN 18.57%. L1tk
(1) B-1,3- P4 U1 #il SR W i 1) B A R A
BB AR S, TIIA 39.93%, T Al B Mk () 1%
filt 2R 51k 94.09% (£ 1),

2.5.2 [EAEF AT B AR AR 2K
BEff = AT LU, WTUAE e BRIE. Bl
T R o e 20 BH SRR Tt s TRV 5
BRI SRR R R D s B-1,3- N DA 2R
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Fig. 3 HPSEC (A) and HPAEC (B) analysis of B-glucan degradation products obtained through enzymatic
treatment. m1l: The degradation product obtained through endo-1,3-B-glucanase treatment; m2: The
degradation product obtained through lysing enzyme treatment.
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Fig. 4 HPSEC (A) and HPAEC (B) analysis of B-glucan degradation products obtained through microwave

treatment at different temperatures.

* 1 AR AR PERR

Table 1 The degradation rate of Ganoderma lingzhi B-glucan degraded by using different methods

R ¥ 747 7S Figi% TR
Degradation methods Acid method Alkali method Enzyme method Microwave method
% fif 2 12.04+0.87° 18.5740.36" 39.93+1.31° 94.09+1.09°

Degradation rate (%)

H: ARNGFREEROREREZENE (P<0.01)

Note: Different lowercase letters indicate a significant difference at P<0.01.
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{67 B Gy AT AT aE I ) SRS 22 W R A
Wi SANF SRE FER SRS, #lin Warrand &
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K AT BRI W, A S TE] 9 45min B
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[H]HI5 90h I FEERANACT 25%, Hi-¥+
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