
Enzymatic Hydrolysis of Orange Peels

Date (YYYY-MM-DD) - Enzymatic Hydrolysis of Orang Peels - ZS
This experiment aims to perform hydrolysis on orange peels with enzymes to increase
glucose content to use to make growth media.

Materials
● Orange Peels
● Oven (Black and Decker - Model: TO1700SG)
● Food processor (model: Hamilton Beach, model 70730C)
● Glass bottles
● 50mM sodium acetate buffer (pH 4.7)
● Ice bath
● Pectinase (Pectinex Ultra SP)
● Cellulase (Celluclast)
● Invertase
● Rotating Incubator

Methods
Peel Preparation

1. Follow . Need peels for this procedure.Orange Pre-Processing Procedure
2. Grind peels using food processor down to <7mm in diameter (approximately)
3. Dry ground peels at 70°C (158°F) for 4hrs

a. Keep checking every 30 min
b. Weigh this amount for later

4. Dilute dried peel in a 250mL glass bottle to 1% (w/v) with 50mM sodium acetate
buffer (pH 4.7) according to to produce a 100mL solutionSodium Acetate Buffer

Hydrolysis
1. Pasteurize the peel slurry at 85°C for 5 minutes in a water bath, then cool to 30°C on

an ice bath.
2. Add enzymes:

a. 1.4mg cellulase protein/g peel dry matter
b. 1.7mg pectinase protein/g peel dry matter

3. Let sit for 24hrs at 30°C (113°F) rotating at 10-12 rpm in a shaking incubator
4. Add 2mg invertase protein/g peel dry matter
5. Let sit for 24hrs at 45°C (113°F) rotating at 10-12 rpm in an incubator
6. Store at 3°C for temporary storage, -20°C for longer term

Enzyme Deactivation

https://docs.google.com/document/d/1tFpZOWEUuE1SJeZBgs2lVoML-50C80sN17wKU0DVMgk/edit
https://docs.google.com/document/d/1q8k7lQlpr045yfR1zuuHFqDnF2VelXDDOy-JFYgs_FI/edit


1. Before any glucose quantification, heat samples at 97°C for 15 min to inactivate
enzymes, and then stored at 3°C (37°F).

*Prior to sugar analysis, homogenize hydrolysates with a high shear mixer for 30s to provide
a uniform sample. -> would have to autoclave again for use as FWM

Methods
Peel Preparation

1. Follow . Need peels for this procedure.Orange Pre-Processing Procedure
2. Dry ground peels at 70°C (158°F) for approximately 4hrs

a. Keep checking periodically until peels are dried but not burnt
a. Weigh this amount for later

5. Dilute dried peel in a 250mL glass bottle to 1% (w/v) with 50mM sodium acetate
buffer (pH 4.7) according to to produce a 100mL solutionSodium Acetate Buffer

a. The actual math to skip using dried peel is
(𝑊𝑒𝑡 𝑃𝑒𝑒𝑙 𝑊𝑒𝑖𝑔ℎ𝑡) ÷ 3. 43 =  (𝐷𝑟𝑖𝑒𝑑 𝑃𝑒𝑒𝑙 𝑊𝑒𝑖𝑔ℎ𝑡)

b. i.e. for 100mL it is 1g of dried peel

Hydrolysis
7. Pasteurize the peel slurry at 85°C for 5 minutes in a water bath, then cool to 30°C on

an ice bath.
8. Add enzymes:

a. 1.4mg cellulase protein/g peel dry matter using a 1% (w/v) stock
b. 1.7mg pectinase protein/g peel dry matter using a 1% (w/v) stock

9. Let sit for 24hrs at 30°C (113°F) rotating at 10-12 rpm in a shaking incubator
10. Add 2mg invertase protein/g peel dry matter
11. Let sit for 24hrs at 45°C (113°F) rotating at 10-12 rpm in an incubator

a. OR in a water bath if incubator not available
12. Store at 3°C for short-term storage, -20°C for long-term storage

Enzyme Deactivation
2. Before any glucose quantification, heat samples at 97°C for 15 min to inactivate

enzymes, and then stored at 3°C (37°F).

*Prior to sugar analysis, homogenize hydrolysates with a high shear mixer for 30s to provide
a uniform sample. -> would have to autoclave again for use as FWM
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Changes:
a. Initial procedure to prepare the oranges was altered to gather all parts of the orange
b. Beta-glucosidase was not used as it is not mentioned in other papers and it is a

component of the already used cellulase
c. Vacuum oven drying step was removed due to inability to access one and the step

not seeming necessary
i. Changed 20hr drying at 70°C to 24hrs to make up for this

d. Removed addition of chloramphenicol and cyclohexamide
i. Added pasteurisation step to sterilize sample

e. Added invertase step to enzymaitc hydrolysis to maximize glucose
f. Enzyme inactivation step was altered to take place only before any glucose

quantifcation as it doesn’t make sense to end it early. Temeprature was also changed
to match our boiling point temperature in Calgary.


