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Koji is universally
misunderstood as a
culinary ingredient. It
is not a finished food.
It is a living, solid-s-
tate biological catalyst-—
an automated factory
engineered to dismantle
macroscopic food
structures into pure
sensory data.
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rT.A.HiLE. INSIGHT

ORIGIN: JAPAN

.--'_'_ _\_\_\-"—\.

The architecture of
Japanese gastronomy
does not rely on heavy
mechanical manipu-
lation or extreme
thermal cooking.
Instead, it delegates
the heavy lifting of
cellular breakdown to
the unseen biological
machinery of a single
fungus.

MISO

(AMINO PASTE)

SAKE NITUINS:

PROTEOLYSIS:
GoHyy0y —+ 2 C4H,0H + 2 CO, PROTEINS — AMINO ACIDS + PEPTIDES
(AMYLASE/GLUCOAMYLASE ACTIVITY) (PROTEASE ACTIVITY)

I N SHOYU : /MIHIH\
ASPERG' I‘LUS BRYZAE (LIGUID AMIND ACID) (SWEET AMINO ALCOHOL) :
(KOJI-KIN / #558) .

Formally designated as the National
Microorganism of Japan I(3Mih[:|n no kokkin). L
A living catalyst cultivated for over two
millennia on steamed grains and lequmes.

||IIII|IIII1I|IIIIIIiIII|1I|IIrIII‘III|!I|IIIIII|

e HYDROLYSIS: SACCHARIFICATION:
M e L PROTEIN + STARCH — AMINO ACIDS + GLUCOSE STARCH — GLUCOSE + MALTOSE + AMINO ACIDS
(PROTEASE & AMYLASE ACTIVITY) (AMYLASE/GLUCOAMYLASE & PROTEASE ACTIVITY)
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The Domestication Divergence

Active presence of geneti
clusters producing toxic
aflatoxins.

!

& I.-f'f ; )
'ANCESTRAL
ORIGIN

N
ASPERGILLUS FLAVUS
WILD ANCESTOR PHENOTYPE

— i

I TRANSFORMATION METRICS

Secondary Evolutionary Adaptation:
Exponential amplification of hydrelytic J

enzyme secretion capacity compared to
the wild counterpart.

L_ S— : it

ASPERGILLUS ORYZAE
DOMESTICATED PHENOTYPE

~ gene cluster.

8 % Complete structural
§ deletion of the aflatoxin

rT.M.B.LE. INSIGHT

I
Through centuries of

|

I blind selection, ancient
" brewers achieved |
. precision gene-editing |
. long before CRISPR.
They systematicaily
bred out lethal toxicity
while hyper-optimizing
the organism's
thermodynamic
efficiency as an
'Lenzymatic factory.
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The Mycelial Penetration Matrix

Protein

Starch complexes
: hmylats:e Muscle
nzymatic Fibers
Activity ﬁ\<:> Activity
Glucose Protein

h
Proteolytic I-S()lid-StalE Fermentation (SSF)

Activity

Protein The organism does not ingest the
complexes grain whole. It secretes a formidable

1/ multi-enzyme suite outward to
Amylase i 7A shatter the complex starch-protein
@—@ Protein complex matrix externally, absorbing only the
resulting fragmented molecules.  /
| i L & -
Starch “\N.
structure \@ Musclle
| complexs F

® \ " T.A.B.LE. |
GlUEUEE Elunuse | lA B_ITE IHEI@_ |
—9 #Jn]ike suhmergedd } i

I ermentation (liquids),

Starch Proteolylic < solid-state cultivation

Awylass : Amylase forces the mycelium to

— i aggressively penetrate

. ’ . proteolytic activity structural boundaries.

’ . This physical struggle
triggers the upregulation
, \_ Aggressive of the precise enzymes |
microscopic root “hl*?fs requirelfurl |
LEI.I Inary manipuiation. _I
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The Amylolytic Cascade

Starch to Glucose

Amylose / Amylopectin

Alpha-Amylase (Taka-Amylase A, EC 3.2.1.1)
Endo-action: Cleaves internal alpha-(1,4)-glucosidic bonds.

S\/?
ﬁ—-r --I,,ﬁ r F\(:w
| ol wDDUC 'J - ﬁ{“ Dextrins
) S

Glucoamylase (EC 3.2.1.3, encoded by glaB)
Exo-action: Attacks terminal non-reducing ends.

Resulting Culinary Profile ~ /Z

Generates intense natural o O C’ )
sweetness (amazake) and 8- Q ~ Free Beta-D-glucose
\

L e T T

provides fermentable (Monosaccharides)

sugars for secondary yeast >
fermentation (sake).

liesy

T.A.B.LE. Insight \
The golden cascade
operates sequentially. The
endo-enzymes act as axes,
chopping the massive starch
tree into logs, while the
exo-enzymes act as chisels,
systematically whittling
those logs down into pure \
glucose fuel.
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250

100

100 200 300

The Proteolytic Cascade

Protein to Amino Acids

IniR 450 500

J00

Endopeptidases

(65+ dlstlnct genes:
Acid, Neutral, Alkaline).
Action: Cleaves internal

peptide bonds.

‘-xi"‘”cTT

Exopeptidases
(&9+ distioct genes).
Action: Trims individual
units from N-terminus and
C-terminus.

Free Amino Acids

Oligopeptides

200

Structural Proteins
(Actin / Myosin / Glycinin)

% i R S i e R i e i 5 e |
T.A.B.LE. Insight

The sheer biological firepower is
staggering. Deploying over 138
distinct genetic tools specifically
engineered to dismantle

muscle fiber ensures no structural
protein can withstand prolonged
exposure to koji.

|
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The Glutaminase Mechanism

Umam1l Generation

L-Glutamine Glutaminase Catalyst Free L-Glutamate Human T1R1/T1R3
(Tasteless) GEC 3.5.1.2) (Primary Ligand) Heterodimeric Receptor

I-T.A.B.LE. Insight 7

The conversion of tasteless glutamine into electrically stimulating glutamate is a biological
coincidence for the fungus, but it is the foundational pillar of savory gastronomy for humans. Koji
is an umami synthesizer. )

L

mm

= W
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100

IRk

100

200 300 450 500 J00

The Kokumi Phenomenon

a00

©

2. Lingering depth.

v

®

Quantified Sensory Outputs.
1. Sensation of roundness.

3. Mouth-coating richness.

' The Molecule:
gamma-Glutamyl peptides
(synthesized during

' koji proteolysis)

' The Sensation:

| Kokumi. Defined not as

a primary taste, but as
a biological modifier.

®

Calcium-Sensing
Receptor (CaSR)

T

T

T.A.B.LE. Insight @

Kokumi explains the inexplicable.

It is the biochemical reason why
an enzymatically accelerated
dish feels structurally heavier

and more satisfying on the palate

than its raw ingredients
mathematically suggest.

|

SLIDE 06 OF 06 | PROJECT: BIO-CULINARY ARCHITECTURE | DATE: 2024.10.27 | CLASSIFICATION: CONFIDENTIAL

M Gemini Motebook




N e e e

N e e e e I e e o

1920

100

IR 100 200 300 450 500

Allosteric Synergy

The 8x Multiplier

T.A.B.LE. Insight

This is the biological blueprint of
the surf and turf or dashi concept.
Koji provides the primary key (Gluta-
mate), but unlocking the 8x multiplier
requires the introduction of external

animal or fungal nucleotides to )
physically bend the tongue's re:eptﬂrs,J The Key: Free Glutamate

f00 200

—Synergistic Umami Amplification

Results in an exponential,
up to 8-fold increase in
perceived savory intensity. i;)( :

The Lever: Dietary IMP (meat/fish) or GMP
binds alone. (mushrooms) forces a structural shift.

i)
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The Shio Koji System Architecture

Physical Chemistry & Kinetics

190

—

Aqueous Medium

(Water) ¢

Volume 15.8 ml
pH 5.8

System Definition

e , A highly efficient,
Amylase e | non-mechanical protein-
(starch breakdown) AT ;
modification system.

100

Substrate & Enzymes<
(Rice Koji)

Protease g
(protein breakdown)

4 %
Saline Matrix j T.A.B.LE. Insight
(1ﬂ% - 12% NﬂCl) < ™ By suspending the solid-state
Concentration engine in a saline aqueous medium,
Osmotic pressure = PAK h chefs create a highly stable,

transferrable enzymatic fluid
capable of fundamentally rewriting
the physical properties of any
protein submerged within 1it. J

e e
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The Biome & The Blade

Dual Functions of the Saline Environment

mim

The Biome

Salt Barrier
Metric: Water Activity a, = 0.85 - 0.88

Function: Blocks pathogenic bacteria while stabilizing
neutral/alkaline proteases against autolysis.

The Blade

o Proteolysis o

Optimal Kinetics: 40 Degrees C
to 50 Degrees C at pH 5.0

Function: Cleaves Titin, Nebulin,
and Myosin heavy chains.

Loee bbb beenbeendd e bbb b b e b e el bbb el Lo b b D b

i
NI

stress without m

SV LEVRUN SIS Achieves up to a 40% reduction in meat breaking

chanically destroying the macro grain structure.

T.A.B.LE. Insight A

The genius of the salt
inclusion is paradoxical:
1t creates an environment
harsh enough to kill
biological competitors,
yet perfectly calibrated
to preserve the structural
integrity of the fungal
blades.
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E
Maillard Precursors & Osmotic Hydration
Physical Chemistry & Kinetics

® = o Maillard Precursors:
Q- =y e Free D-glucose & Amino
- o NN — "\:".-. H g ﬂ-\ g e L :

ot Sl = Acids (E_g_' Ly51ne)

190

100

o Chemically entrapped
free water

T.A.B.LE. Insight &

The enzymatic breakdown
effectively pre-digests the
protein surface, drastically

Mechanism 1: Non-Enzymatic Browning Mechanism 2: Osmotic Hydration lowering the thermal

p g gr s 3 threshold required to trigger
Develops deep mahogany crusts and complex Mild salin1t¥ creates equilibrium osmotic the Maillard reaction. You
heterocyclic aroma compounds at significantly pressure, relaxing filament spacing to entrap achieve a perfect crust before
lower pan temperatures due to heavy free water, ensuring extreme juiciness the internal temperature
precursor concentration. despite high-heat searing. can overcook the meat.
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organism. Steaming

L -
— gelatinizes the starches for
A digestion while preserving the
.- physical architecture necessary
i = .-- -."'.
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mm mim =
Substrate Engineering ]
Thermodynamics of Cultivation £

Boiled Rice (Merged Boundaries) =
ZERO INTERNAL FUSED —E
AIR SPACE CELLULAR _=
LR CLEAR =

INTERSTITIAL —_f

SPACES =

Strict Engineering =

Parameters ==

Internal moisture content — PRESERVED —%

must be maintained at GRAIN =

exactly 36% to 35%. ARCHITECTURE =

=

N AERATION =

ZONES =

B R =

FUSED GUMMY . T.A.B.LE. Insight =
CELLULAR COLLAPSED Mycelium is aerobic. Boiling rice ==
MATRIX STUCKES destroys the physical boundaries =
between grains, suffocating the =

for vital oxygen flow.

[ i |

/

i’ e

m
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IR 100 200 300 450 S00 700 200
E The Koji Muro
48-Hour Incubation Topography
Phase 1: The Latent Phase
2 50 100
oo 45 m 90 —
o 3
7, _ =N Pyt
2 & 40 Environmental Metrics >
E Temperature held strictly at - 80 -
Q 30 Degrees C (86 Degrees F). .-E‘:
E Atmosphere saturated to 90% E
B Relative Humidity. ==
= N - /0 @
b =
A +
L0 ©
a- _ H 50 @
k3 Biological Action =
25 Spore hydration and germination.
The initial formation of germ tubes I_T.A.B.LE. Insightm
bridging across the grain surfaces. i s e S L
20 | | koji muro are designed to
/ \ T . (e G Ve i T e | R e 7 (S s g | s (e 7t ) T, e e perfectly simulate a
< N0 6 12 18 24 30 36 Tl e
= . : humidity-tricking th
/) Incubation Time (@ to 48 Hours) e L
_':\ : biological awakening.
Rl O [ A
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Exothermic

F

The Threat: ©
Exothermic
Bio-Combustion

Unchecked metabolic
respiration releases lethal
heat that will denature the

very enzymes being
cultivated.

¥
-‘". )
\ ;
—_— /
i N rd
; ;
; _ !

50

Bio-Combustion & Telre

45 === -

" PEAK: 44.7°C

Lethal Zone: 45 Degrees C (113 Degrees F)

-

40 .Hjl

---------------

35

---------------------------

TEIRE INTERVENTION

K ~PEAK: 33.7°C

--------------------------------

--------------------------------

30

Temperature (Degrees C)

25

'OPTIMIZATION BAND: 32°C - 36°C

20

24

30

Incubation Time (Hours)

36

o The Protocol: Teire

Manual intervention to aerate
the substrate, disperse heat,
genate the core, and strictly
d temperatures within the
32 Degrees C to 36 Degrees C
optimization band.

-
T.A.B.LE. Insight

At 24 hours, the

h 5 =\

relationship flips. The chef

is no longer

incubating_ the mold; they
are actively cooling it to
prevent the organism from
immolating itself in its own

metabolic fire.
L

|
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Maturation & The Harvest Window

The Harvest Window

Timeframe: 36 to 48 Hours.

Sensory Markers: Emits
complex volatile aromas of
fresh mushrooms, tropical
fruit, and toasted chestnuts.

if

b

7

>~

£
_ l’hwuﬂ ’
B

N

Critical Cutoff

Must be harvested and
rapidly cooled before
sporulation (the yellow-
green transition) to lock
1n peak, unspent enzymatic
potency.

-
TA.B.LE; Insightm

Harvesting is an act of
biological suspension. You
are sfﬂ?p1n the mold's
lifecycle at the exact
millisecond of its _
maximum catalytic potential,
right before 1t wastes that

energy on reproducing.

Jost &)
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=E
- | Precision Action Protocols
= | Application Matrix: Shio Koji Cuxring
=  Universal Dosage: Precisely 8% to 10% of total protein weight.
E: Dense Red Meats Delicate Seafood &
= (Beef, Pork, Venison) Poultry
i_ >0 it e R
= f s |
= Cure Timeframe: l
= 4 to 12 hours under Cure Timeframe:
= standard refrigeration 20 to 45 minutes.
= (4 Degrees C).
= A
= <
%_ >0
= IS
= T.A.B.LE. Insight
éé_ kinetics prevents catastrophic structural
5?15 of marine proteins.
= E L__

Proteases are blind; they do not know when a
steak is perfect. Adhering to strict penetration

collapse, especially in the delicate architecture

T

=
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Precision Action Protocols et

Amazake & Rapid Charcuterie — <) -~

/g
Ey

\

Starch

granules “‘;

Glucose
molecules —]

Active
amylase _—1

enzyme
complexes

o
r
> x| IEEelE
55 to 60 Degrees CF]
G | —_:_—_s::_? (131 to 140 Degrees
S O
hq | ? }
= [
C::';Q 3 Glucose
= DO’*_; - = molecules
| : -:hL/""_] Oc‘ . "fﬂ
LY ‘< =
I.' | "
) e
N —_ Thermal
| i bath
\,
[

Hyper-optimizes glucoamylase while completely inactivating
competitive yeasts. Achieves 20% reducing sugars without

added sucrose.

woduoluola oo tuabodeobuobuoido o boo o ool
AL LLORY LAY LU ALY ALY LAY ALY RALLY LA LR A ) L L L |

Rapid Charcuterie

g
(
3|

Q

— 2

External fungal
fungal mycelium
and spores

\(

Proteclytic
enzyme

=

Protein
muscule
complexes

Proteolytic
enzyme

I activity

Peptides,
peptide and
amino acid

External fungal microflora compresses months of traditional dry-
curing into a mere 48 to 72 hours via extreme internal proteolysis.

Temperature is the throttle of the enzymatic engine. By shifting
from the 4 Degrees C curing environment to a 60 Degrees C
thermal bath, chefs selectively isolate and accelerate specific
molecular cascades while shutting down others.

— =4
T.A.B.L.E. Insight ‘

=

LELIT

20

20
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" Analytical D1 T
D nalytical Diagnostics CHO
2 Koji Science Troubleshooting Matrix . e e
'IEI—E z;—m
‘; Searing burns @ & Wipe surface clean; ;—
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