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Results and Discussion
Summary

Contour Profile

Samples of Popurhis having different lignin contents and S/G ratio (S: Syringyl-like Dilute Acid Hydm ly sis Results
hignin structures; G: Guaracyl-like lignin structures) were hydrolyzed with dilute

sulfuric acid to release fermentable sugars. The lignin contents varied from 22.7 to

25.8% and the S/G ratio from 1.8 to 2.3. The hydrolysis conditions (1w% sohds, 247 24 6 1.9 0.426 Center
1w% acid, 175°C maximum, 12-minute hydrolysis time) were chosen to achieve 242 24.6 1.9 0.509 Center
only partial hydrolysis of the hemicellulosic fraction. For example, the xylose vield 12[?923 ggg ;g DD; : ngﬁﬁ;h
of the 25.8% hgnin and 2.3 S8/G (high hgnin, high S5/G) sample was 30.1% of 1093 25 8 23 D263 |High High
theoretical yield, and the xylose yield of the 22.7% lignin and 1.8 S/G (low lignin, 1093 20 8 2.3 U307 |High_High
low S/G) was 54.9% of theoretical yield. The calculated yield values of xylose Ejg gjg ]g Eggg ::gﬂ—tgm
were subject to statistical analysis. The results indicated that S/G ratio had 1640 T T 0455 | High Low
significant effects on the ywield of xylose whereas the lignin contents did not. 1910 22.1 2.1 0.322  |Low_High
However, the interaction effect of the lignin contents and S/G ratio was significant. EE 33; ;1 E;;; tgm—:gﬂ
The residual sohids obtained at the end of the acid hydrolysis were hydrolyzed with T 557 — T an_Lu?m
an industnal cellulase. Neither lignin contents nor 5/G ratio seemed to have effect 1642 22 7 1.8 0556 | Low_Low

on the rate of enzymatic hydrolysis of these solids.

Methods Analysis of Variance Table

The results indicate that the model 18 significant
* Popihis stem samples ground and screened through 20 mesh screen.

* Stainless steel reactor with thermocouple for temperature measurement heated in

an oil bath. Model 3 0.1065 0.0355 19.866
Error 10 0.0179 0.0018

* Dilute acid hydrolysis experimental conditions: 1w% sohids, 1w% acid, 175°C

maximum, 12-minute hydrolysis time. Sample size: 1.5 g (dry weight). Samples Total 13 0.1244 0.0002
were soaked 1n acid solution for 20 minutes prior to hydrolysis.
* Enzyme hydrolysis experimental conditions: 3w% solids in 50 mM citrate buffer Parameter Estimates

(pH 4.8) at 55°C.
* The effect of S/G Ratio 1s statistically significant and i1t has a negative impact on xvlose vield

: ’ : * The effect of % Lignin alone 18 not significant, but the interaction effect of % Ligmin and S/G Ratio 18 significant
Temperature Profile in Acid Hydrolysts Reactor 8 = g en

200
Intercept 1.6968 0.2693 6.3 <(0.0001
1501 % Lignin -0.0142 0.0105 -1.35 0.2067
- S/G Ratio -0.4991 0.0684 -7.3 <0.0001
(% Lignin-24.22)*(S/G Ratio-1.99)| 0.2523 0.0548 4.64 0.0009
20
: - Lack of Fit Test Table Restdual by Predicted Plot
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There 18 no lack of fit in the model The model 15 adequate
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