
T H E  S T O R Y

The Lactobacillus Gift

Commercial hot sauce is vinegar, chiles, salt, and a shelf-stable pH below 3.5 — the formula

that has defined Louisiana-style hot sauce since the nineteenth century. It is fine. It is not

extraordinary. Extraordinary hot sauce is fermented first, blended second. The week or two in

the jar transforms raw chile heat into something layered, complex, and fundamentally different

from anything on a grocery shelf.

The science is the universal formula that governs all lacto-fermentation: vegetables + salt (2-3

percent by weight) + time + anaerobic environment = fermented vegetables. The Lactobacillus

bacteria naturally present on chile skins metabolize the sugars and convert them to lactic acid.

The acid preserves the food, creates tang, and develops complex flavors through enzymatic

U M A M I

SPANISH · CARIBBEAN · LATIN · FUSION · CONDIMENT · TABLE STAPLE · DINNER
PARTY SIGNATURE

Fermented Hot Sauce (Lacto-
Ferment, 7-14 Days)
Fresh chiles, garlic, and three percent salt by weight. Pack into a jar.

Leave on the counter for one to two weeks. The native Lactobacillus

bacteria convert sugars to lactic acid, mellow the raw chile heat, and

develop complex flavor that no commercial hot sauce can match. The

project that makes dinner-party guests ask where you bought it.

Protein  None (naturally vegan)

Serves  ~500 ml finished sauce · keeps 6+ months refrigerated

Difficulty  Intermediate Active  20 min mix + 10 min blend at end

Total  7-14 days (almost all hands-off fermentation)



activity and microbial metabolism. The 3 percent salt is the key control variable: it inhibits

harmful bacteria while leaving the lactobacilli free to work. Too much salt (above 5 percent)

stalls the ferment; too little (below 2 percent) invites mold. Three percent is the classical

target.

Pablo's kimchi gateway ferment (UMAMI-8 #1) established the technique. This recipe applies

the same science to a different substrate — chiles instead of cabbage — producing a year-

round table condiment that elevates everything it touches. The 🟢 Everyday version is the

universal formula with Fresno or jalapeño chiles for a family-friendly medium heat. The 🔴 No

Limits version is four named variants built on the same base: Miami Hot (Scotch bonnet +

mango — Florida tropical), Spanish Brava (guindilla + roasted pepper + pimentón — tapa board

anchor), Latin-Caribbean (habanero + pineapple + cumin), and Reaper Elite (Carolina Reaper +

garlic only — the dinner-party provocation for the brave).

The 3%-salt lacto-fermentation pattern here is the same one used for giardiniera, quick

pickles, fermented carrots or celery. Master this one and the whole vegetable-ferment family is

open.

A T  A  G L A N C E

Specs

YIELD

~500 ml

finished sauce

SHELF LIFE

6+ months

refrigerated

SALT RATIO

3% by total

weight (non-

negotiable)

DIFFICULTY

Intermediate

●●●○○

ACTIVE TIME

30 min across

14 days

FERMENT TIME

7-14 days at 22-

25 °C room

temp

TARGET PH

< 3.5 (shelf-

stable)

CARDINAL RULE

Anaerobic env +

3% salt +

patience

FINAL SIGNAL

Tangy, mellow

heat, complex

garlic funk

VARIANT FAMILY

4 🔴 variants

from same base



U M A M I  A D A P T A T I O N

What Changed & Why

Classical fermented hot sauce is chiles + salt + time. This Umami adaptation keeps the 3

percent salt formula exactly and adds four distinct variant directions that showcase the

technique's range. The 🟢 Everyday version uses supermarket-accessible medium chiles

(Fresno or jalapeño) for family-friendly heat — this is the foundation and the template. The 🔴

No Limits version documents four named variants: Miami Hot (the tropical fusion), Spanish

Brava (the tapa board anchor), Latin-Caribbean (the pineapple + cumin angle), and Reaper

Elite (the dinner-party provocation). All four variants use identical technique, only ingredient

substitutions change. Mastering this recipe gives Pablo lacto-fermentation fluency that

transfers to all future vegetable ferments.

CHANGE ORIGINAL UMAMI VERSION WHY

TECH Cook chiles in

vinegar, bottle

(Louisiana method)

Lacto-ferment 7-14

days, then blend with

vinegar

Fermentation develops flavor

compounds vinegar alone

cannot produce; mellow

complex heat instead of sharp

raw heat

TECH Cap with lid, open

occasionally to

release gas

Airlock OR sealed jar

with daily burp

Anaerobic environment is non-

negotiable for safe lacto-

ferment; airlock is the foolproof

tool

ADD — 3% salt by total weight

(weigh everything)

Salt is the control variable that

inhibits harmful bacteria while

enabling Lactobacillus; 2% risks

mold, 5% stalls

ADD — Add sherry vinegar

(Spanish) or rice

vinegar (Japanese) at

blending

60-80 ml per 500 g mash; post-

fermentation vinegar adjusts

final pH to < 3.5 for shelf stability

+ brightens flavor



CHANGE ORIGINAL UMAMI VERSION WHY

ELEV One variant (generic

red hot sauce)

Four 🔴 variants: Miami

Hot, Spanish Brava,

Latin-Caribbean,

Reaper Elite

Same technique, four flavor

directions; keeps the recipe

fresh across repeat makes and

suits different dinner-party

contexts

I N G R E D I E N T S

What You Need

🟢 Everyday

The Universal Base (🟢)

Substitution Notes

500 g fresh chiles, rough-chopped (Fresno OR jalapeño OR a mix — any good grocery

produce counter)

·

30 g fresh garlic (about 8-10 cloves), peeled·

Fine sea salt — 3% of total weight (530 g × 0.03 = 16 g salt). Weigh chiles + garlic, multiply by

0.03

·

Filtered water for brine if needed (dechlorinated — chlorine kills lactobacilli)·

60-80 ml sherry vinegar OR rice vinegar (added at blending, not ferment)·

Optional at blend: 1 tsp sugar (rounds out the pucker-acid finish)·

Heat level adjustments: Fresno = medium (best family-friendly baseline). Jalapeño = slightly

milder. Serrano = hotter. Habanero = much hotter. Carolina Reaper = lethal. For mixed chiles,

blend 70% mild + 30% hot for balanced sauce.

·

No fresh chiles? Dried chiles work — rehydrate in warm water 30 min before use, then drain.

Fermentation still works but flavor is less bright than fresh.

·

Chlorinated tap water? Either use filtered/bottled water, or let tap water sit uncovered

overnight (chlorine evaporates). Chlorine in the brine KILLS the Lactobacillus and the ferment

will fail. Non-negotiable.

·

No kitchen scale? Scale is MANDATORY for fermentation — the 3% salt ratio requires gram-

level accuracy. Volume measurements fail here. Buy a $15 digital scale; it is the most

important fermentation investment.

·



🔴 No Limits

Variant 1: Miami Hot (🔴 — Scotch Bonnet + Mango)

Variant 2: Spanish Brava (🔴 — Guindilla + Roasted Pepper + Pimentón)

Variant 3: Latin-Caribbean (🔴 — Habanero + Pineapple + Cumin)

Variant 4: Reaper Elite (🔴 — Carolina Reaper + Garlic)

500 g Scotch bonnet chiles (Miami produce markets ✓ — Homestead farmers have local

Scotch bonnets year-round)

·

30 g garlic cloves·

150 g ripe mango chunks (Haden or Ataulfo — Florida varieties when in season, May-August)·

Salt: 3% of total weight (680 g × 0.03 = 20 g)·

Post-ferment: 80 ml rice vinegar + optional 1/2 tsp lime juice at blend·

This is the signature Miami hot sauce — tropical, fiery, addictive·

400 g Guindilla chiles (Spanish pickling peppers — available at Spanish specialty markets OR

substitute jalapeño + pimentón picante)

·

200 g roasted red peppers (roast over kamado or gas flame until blackened, peeled) — adds

sweetness and smoke

·

30 g garlic·

1 tsp Pimentón de la Vera picante DOP (Pablo ✓ pantry priority #1)·

Salt: 3% of total weight·

Post-ferment: 80 ml Vinagre de Jerez Reserva (Pablo ✓) — the Spanish angle is the finishing

vinegar

·

The tapa board anchor — serve alongside classical alioli (UMAMI-9 #2) and patatas bravas·

450 g habanero chiles·

200 g fresh pineapple chunks·

30 g garlic·

1 tsp whole cumin seeds, lightly toasted·

Salt: 3% of total weight·

Post-ferment: 80 ml rice vinegar + optional 1 tsp fresh lime juice·

Fusion flavor — works brilliantly with pork (pairs with UMAMI-7 #1 Pimentón Porchetta,

UMAMI-6 #1 Ibérico Secreto)

·

300 g Carolina Reaper chiles (online specialty — Puckerbutt Pepper Company, the breeder ✓)·

Wear food-grade gloves during prep; do NOT touch face/eyes·

60 g garlic (double garlic — anchors the extreme heat)·



Equipment (All Variants)

E Q U I P M E N T

Your Kit

Wide-mouth 1 L (or 1.5 L for fruit variants) glass fermentation jar

Fermentation airlock + silicone lid (foolproof) OR glass fermentation weight + standard jar lid

(burp daily)

Kitchen scale — grams, MANDATORY

pH strips (3.0-4.5 range) or digital pH meter

Food-grade nitrile gloves (essential for hot chile variants)

Sharp chef's knife + cutting board (dedicated chile board if possible — capsaicin lingers)

High-speed blender (Vitamix preferred)

Fine-mesh strainer + ladle (for smooth sauce variant)

Storage bottles: 3-4 × 150 ml woozy-style glass bottles with tight-fit caps (for service)

Labels + permanent marker (date each bottle + variant name — you will forget which is which)

Salt: 3% of total weight (~10 g)·

Post-ferment: 100 ml rice vinegar (extra vinegar for lower final pH)·

The dinner-party provocation — a few drops on a tapa is a conversation starter·

Wide-mouth glass fermentation jar (1 L minimum for base recipe, 1.5 L for variants with fruit)·

Fermentation airlock + silicone lid OR fermentation weight + standard lid (burp daily)·

Food-grade gloves (essential for variants 1, 3, 4 — capsaicin exposure)·

Kitchen scale (grams, MANDATORY)·

pH strips or digital pH meter (for final stability verification)·

High-speed blender (Vitamix, Blendtec preferred — standard blender OK but needs longer

run)

·

Fine-mesh strainer OR cheesecloth (for smooth-strain variant)·

Storage bottles (glass with tight caps — woozy-style 150 ml bottles for service)·



M I S E  E N  P L A C E

Before You Start

Chiles washed, stems removed (keep seeds for heat, remove for milder — consistent across

variants)

Garlic peeled, rough-chopped

Any fruit additions (mango, pineapple) peeled, chunked

Roasted peppers prepped and peeled (🔴 Spanish Brava only — do this the day before or

morning-of)

Filtered water ready (in case brine needed after 4-6 hours)

Kitchen scale zeroed; bowl on scale, ingredients staged

Fermentation jar clean, sterilized (boiling water or dishwasher — dry completely)

Airlock filled with water (if using airlock method)

Gloves on for hot variants — capsaicin travels, don't touch face

M A K E - A H E A D

Timeline

Day 0 · 30 min — Prep and mix

Rough-chop chiles and garlic. Weigh everything including fruit/peppers on scale. Calculate 3%

salt weight (total weight × 0.03). Measure salt precisely. Toss chiles + garlic + fruit + salt in a bowl

until salt is evenly distributed.

Day 0 — Pack the jar

Pack tightly into the fermentation jar. Press down HARD with a wooden spoon or your fist

(gloved). The salt will begin drawing liquid from the ingredients within 30 minutes to 4 hours.

Day 0 · +4 hours — Check liquid level

The salt should have drawn enough liquid that the ingredients are submerged. If not, add a small

amount of 3% brine (30 g salt dissolved in 1 L filtered water) just to cover — do NOT add plain

water.



Day 0 — Seal and weight

Place a fermentation weight on top to keep ingredients fully submerged (no floating bits

exposed to air = no mold). Seal with airlock OR standard lid that you will burp daily.

Day 0 · +8 hours — Move to ferment station

Room temperature 22-25 °C is ideal. Out of direct sunlight. A pantry shelf, unused corner of the

kitchen counter, or temperature-controlled cellar all work. Too hot (>28 °C) = too fast, funky. Too

cold (<18 °C) = slow, may stall.

Day 1-3 — Active fermentation

You should see tiny bubbles rising in the brine within 24-48 hours. The brine will turn slightly

cloudy (this is lactic acid + Lactobacillus activity — good sign). If using standard lid, burp daily

(loosen, let gas escape, re-tighten). Airlock handles gas automatically.

Day 5 — First taste

Day 5 is the earliest reasonable tasting point. Open jar, use a clean spoon, taste the brine.

Should be: tangy (lactic acid developing), mellowing heat (raw chile bite reducing), complex

garlic funk (sulfur compounds transforming). If tastes like raw chiles, wait longer.

Day 7-14 — Continue fermentation

The flavor peaks between day 7 and day 14 depending on temperature and desired intensity.

Warmer room (25 °C) → peak at day 7. Cooler room (20 °C) → peak at day 14. Taste every 2-3

days. When the flavor is where you want it — tangy, layered, mellow-heat — proceed to blend.

Day 7-14 — Blend and bottle

Transfer EVERYTHING (chiles + garlic + brine) to high-speed blender. Add 60-80 ml vinegar

(sherry for 🔴 Spanish Brava, rice for others) + optional 1 tsp sugar. Blend until smooth (30-60

seconds Vitamix, longer for standard blender). If you want smooth sauce: strain through fine-

mesh strainer (save pulp — it's incredible seasoning paste).

pH verification

Test final sauce with pH strips or meter. Target: below 3.5 for shelf stability. If above 3.5, add

more vinegar 20 ml at a time, re-blend, re-test. Below 3.5 = shelf-stable for 6+ months

refrigerated.

Bottle and label

Funnel into clean glass bottles (woozy-style 150 ml bottles with tight caps are ideal). Label with:

variant name (Miami Hot / Spanish Brava / etc.), ferment end date, pH reading. Store in

refrigerator. Keeps 6+ months.



M E T H O D

The Cook

1 The 3% Salt Ratio — Non-Negotiable Control Variable

1. Weigh the chiles + garlic + any fruit/peppers on a kitchen scale. Record the total weight in

grams.

2. Calculate the salt weight: multiply total by 0.03. Example: 500 g chiles + 30 g garlic = 530 g

total, × 0.03 = 16 g salt. Use exactly this amount — do not eyeball.

3. The 3% is by weight, NEVER by volume. Volume measurements fail for fermentation — different

salts have different densities.

4. Use fine sea salt without additives. Iodized table salt can inhibit fermentation (the iodine is

anti-microbial). Kosher salt works (but weigh by grams, not volume — kosher crystals have

more air). Pink Himalayan salt works but isn't necessary.

5. Toss the salt evenly through all the ingredients before packing. This distributes the salt so

osmosis begins uniformly.

🔬 WHY THIS WORKS

The 3% salt ratio matters most control variable in lacto-fermentation. Salt inhibits the growth of

harmful bacteria (E. coli, Salmonella, Listeria) that cannot tolerate more than 1-2% salinity, while

leaving the Lactobacillus species (which tolerate up to 12% salinity) free to work. Too little salt

(below 2%) allows pathogenic or spoilage bacteria to compete with the lactobacilli. Too much salt

(above 5%) stalls the ferment entirely by inhibiting even the desired bacteria. Three percent is the

classical target across most vegetable ferments — kimchi, sauerkraut, pickles, hot sauce —

because it maximizes the selectivity window for Lactobacillus growth. Reference: Fermentation

chapter 3 (Lacto-Fermentation Science); Food Science Core chapter 5 (Microbial Selection).



2 Pack the Jar — Anaerobic Environment

1. Pack the salted mixture into the fermentation jar. Pack it TIGHTLY — press down hard with a

wooden spoon or your gloved fist. You want to eliminate air pockets and force the mixture into

a compact mass.

2. After 30 minutes to 4 hours, salt will have drawn liquid out of the chiles and garlic. The mixture

should be submerged in its own brine.

3. If after 4 hours there is not enough liquid to fully submerge the ingredients, prepare a 3% brine

(30 g salt dissolved in 1 liter of filtered water) and add just enough to cover. Do NOT add plain

water — plain water dilutes the salt concentration and risks safety.

4. Place a fermentation weight on top of the ingredients to keep everything submerged. Exposed

ingredients above the brine line are exposed to oxygen, which allows mold to grow. Submersion

is non-negotiable.

5. Seal the jar: either with a silicone lid with airlock (foolproof — gas escapes, air stays out), or

with a standard lid that you will burp daily (loosen the lid briefly each day to release

accumulated CO2).

🔬 WHY THIS WORKS

Lacto-fermentation requires an anaerobic (oxygen-free) environment because Lactobacillus

species are anaerobic — they cannot function in the presence of oxygen, and oxygen allows

aerobic mold and yeast to dominate the microbial community. The submersion requirement is

absolute: ingredients exposed to air grow surface mold, which produces mycotoxins that make the

entire batch unsafe. The airlock or daily-burp method manages the CO2 that fermentation

produces (bubbles rising in the brine = active fermentation) while preventing oxygen from

entering. If using an airlock, no maintenance is needed. If using a standard lid, burping daily is

mandatory — failure to burp risks pressure buildup and jar explosion. Reference: Fermentation

chapter 3; Food Safety chapter 2.



3 The 7-14 Day Wait — Trust the Process

1. Keep the jar at room temperature — 22-25 °C is ideal. Out of direct sunlight. A pantry shelf or

unused corner of the kitchen counter works perfectly.

2. Within 24-48 hours, you should see tiny bubbles rising in the brine. The brine will turn slightly

cloudy. Both are signs of active fermentation — this is good.

3. Day 1-3: active fermentation phase. CO2 production is highest. If using standard lid, burp DAILY

at minimum. If using airlock, the airlock will bubble visibly.

4. Day 3-5: fermentation slows to a steady rate. Less dramatic bubbling.

5. Day 5: first reasonable tasting point. Use a clean spoon. The brine should taste tangy (lactic

acid), the raw chile heat should be noticeably mellowed, and the garlic should have developed

a complex sulfurous funk.

6. Day 7-14: continue tasting every 2-3 days. The flavor develops progressively. Warmer rooms

peak faster (day 7); cooler rooms take longer (day 14). When the flavor is where you want it —

tangy, layered, complex, with mellow heat — proceed to the blend phase.

7. Warning signs to abort: pink or black mold on the surface (throw out — contaminated), off

smell like rotting vegetables rather than tangy-fermented (throw out), slimy texture (throw

out). Normal white kahm yeast on the surface is harmless but indicates the ferment is past its

peak — proceed to blend immediately.

8. Most common failure mode: ingredients floating above the brine line. Check jar daily. Push

floaters down with a clean spoon or add more weight.

🔬 WHY THIS WORKS

The Lactobacillus bacteria work in phases during a lacto-ferment. The first 24-48 hours are the

takeover phase — the lactobacilli (initially 1-2% of the microbial population) outcompete other

bacteria and establish dominance. The next 3-5 days are the active acid production phase — the

lactobacilli metabolize simple sugars (glucose, fructose) in the chiles and produce lactic acid,

which lowers the pH from ~6.0 to ~3.8 over 5-7 days. Below pH 4.6, all pathogenic bacteria are

inhibited; below pH 3.5, the sauce is shelf-stable for months. The flavor development phase (day

5-14) is when secondary metabolites — esters, aldehydes, ketones — develop from the bacterial

metabolism of amino acids and other compounds. This is what gives aged ferment its complex

flavor that young ferment lacks. Reference: Fermentation chapter 3 and 4 (Flavor Development);

Food Safety chapter 3.



4 Blend, Vinegar, pH, Bottle

1. When the ferment tastes where you want it, transfer EVERYTHING — chiles, garlic, fruit, and

brine — into a high-speed blender. Do not drain; the brine is full of lactic acid and flavor

compounds.

2. Add vinegar: 60-80 ml for the 🟢 base, 100 ml for the 🔴 Reaper Elite (needs more acid to

offset extreme capsaicin). Choose vinegar by variant: rice vinegar for Latin-Caribbean / Miami

Hot / Reaper Elite, sherry vinegar for Spanish Brava (the Spanish axis).

3. Optional: 1 tsp of sugar to round out the final acid finish. Makes the sauce less aggressive

without masking the heat.

4. Blend until completely smooth. Vitamix or Blendtec: 30-45 seconds. Standard blender: 1-2 min

with occasional pauses to scrape down.

5. Test pH with a strip or meter. Target: below 3.5. Above 3.5, add 20 ml more vinegar, re-blend,

re-test. Below 3.5 = shelf-stable.

6. If you want a smooth sauce: pass through a fine-mesh strainer into a bowl, pressing the pulp

firmly with a spoon to extract all liquid. Save the strained pulp — it is an extraordinary

seasoning paste for rubs, marinades, and dips (refrigerate in a small jar, keeps 3+ months).

7. If you want a rustic chunky sauce: skip the strain.

8. Funnel the sauce into clean glass bottles. Woozy-style 150 ml bottles with dropper tops are

ideal. Label each bottle: variant name, fermentation end date, final pH reading.

9. Refrigerate. Keeps 6+ months. The flavor continues to develop in the fridge — day 30 is better

than day 1.

🔬 WHY THIS WORKS

The blend-and-vinegar phase serves three purposes. First, it halts fermentation — once the

ingredients are pureed and acidified, the lactobacilli shut down (they need a certain pH and

physical environment to function). Second, the added vinegar pushes the final pH below 3.5, which

is the shelf-stability threshold (most pathogenic bacteria cannot survive at pH 3.5 or below). Third,

the blending distributes the flavor compounds evenly and produces the thick pourable texture

that defines good hot sauce. The choice of vinegar type matters for flavor: sherry vinegar (from

Jerez, Spain) has nutty oxidative character that bridges Spanish traditions; rice vinegar is cleaner

and less assertive, good for Latin-Caribbean variants; apple cider vinegar adds fruity notes; white

distilled vinegar is the most neutral. The vinegar accounts for roughly 15-20% of the final flavor —

not a negligible choice. Reference: Fermentation chapter 3 (Acidification); Sauces and Condiments

chapter 7 (Hot Sauce Finishing).



Q U I C K  R E F E R E N C E

Timing Cheat Sheet

STEP TIME CUE

Prep + weigh ingredients + calculate 3%

salt
20 min

Total weight × 0.03 = salt grams,

exact

Toss salt through + pack jar tight 5 min
Ingredients compacted, no air

pockets

Wait for salt draw + add brine if needed 4 hours Liquid level submerges ingredients

Seal with airlock + move to ferment

station
2 min Room temp 22-25 °C, out of sunlight

Active fermentation Day 1-3 3 days
Bubbles rising, brine cloudy, CO2

produced

First taste Day 5 1 min
Tangy, mellowed heat, complex garlic

funk

Continue ferment Day 7-14, taste every

2-3 days

1-2

weeks

Flavor at peak — tangy, layered,

balanced

Blend everything + add vinegar + pH test 10 min
pH below 3.5, smooth or chunky as

desired

Bottle + label + refrigerate 5 min Variant name, date, pH on label

T R O U B L E S H O O T I N G

Emergency Protocols

🚨 NO BUBBLES AFTER 48 HOURS — NOTHING HAPPENING

Three possible causes: (1) temperature too cold (below 18 °C) — move to warmer spot. (2) salt

too high (over 5%) — not fixable mid-ferment; next time measure more carefully. (3) chlorinated

water killed lactobacilli — start over with filtered water. If bubbles appear by day 4, you're fine;

past day 4 with no activity, abort.



🚨 WHITE FILM ON THE SURFACE (KAHM YEAST)

Normal and harmless — kahm yeast is a common surface yeast that does not produce toxins.

Skim it off with a clean spoon. The ferment below is fine. Indicates ferment is progressing or

slightly past peak — proceed to blend soon. To prevent: keep ingredients fully submerged, use

an airlock.

🚨 PINK, BLACK, OR FUZZY MOLD ON THE SURFACE

ABORT — throw out the entire batch. Pink/black/fuzzy molds produce mycotoxins that are NOT

destroyed by cooking or further fermentation. These molds indicate the jar was contaminated

or ingredients were exposed to air. Never try to save a contaminated ferment — the risk is

serious illness. Next time: ensure submersion, airlock, clean sterilized jar.

🚨 BRINE TASTES LIKE ROTTING VEGETABLES RATHER THAN TANGY-FERMENTED

Off-smell indicates unwanted bacteria dominated the ferment (the lactobacilli lost). Throw out.

Common causes: insufficient salt (below 2%), warm + extended time (past 21 days at 28+ °C).

Start over with careful salt weighing.

🚨 FERMENT STOPPED MID-PROCESS — NO MORE BUBBLES, BRINE ACIDIFIES SLOWLY

Fermentation can naturally slow as pH drops below 3.8 (lactobacilli approach their own survival

limit). If you tasted and liked the flavor at day 5, the 'stall' is normal and the ferment is complete.

Proceed to blend. If day 4 and no bubbling activity at all, temperature dropped — move to

warmer spot.

🚨 FINAL SAUCE PH IS ABOVE 3.5 (NOT SHELF-STABLE)

Add more vinegar — 20 ml at a time, blend, re-test. Keep adding until below 3.5. In extreme

cases 100 ml total vinegar may be needed. More vinegar = thinner sauce and more pucker;

adjust balance by tasting. Alternative: reduce the sauce on stovetop for 10-15 min to

concentrate acids (this also kills any remaining lactobacilli).

🚨 SAUCE IS TOO HOT / GUESTS CAN'T EAT IT

Dilute 1:1 with Greek yogurt or coconut milk for an immediate fix (individual servings, not the

whole batch). For the whole batch: blend with more mild peppers (poblano, bell pepper) and

vinegar, re-bottle. Next time: adjust heat level to your audience — Fresno + jalapeño is family-

friendly, habanero is hot, reaper is extreme.



🚨 SAUCE SEPARATED IN THE BOTTLE (WATERY LAYER ON TOP)

Normal — lacto-fermented sauces naturally separate over time. Shake vigorously before

serving. To prevent: blend longer initially (longer blend = more emulsified final texture). Adding 1

tsp of xanthan gum at blend stabilizes the emulsion for months.

🚨 I DON'T HAVE A PH METER OR STRIPS — HOW DO I KNOW IT'S SAFE?

After fermentation + vinegar addition, the sauce is extremely acidic and generally safe. Taste: if

it tastes strongly sour and tangy (like commercial hot sauce or tabasco), pH is almost certainly

below 3.8. If unsure: refrigerate and use within 2 months (even high-pH fermented sauces are

safe when cold-stored). Buy pH strips for future batches ($8 on Amazon, takes 2 days).

D E E P  D I V E S

Technique Notes

🟡 Universal: The 3% Salt Ratio Is the Control Variable
LACTO-FERMENTATION · UNIVERSAL FORMULA · UNIVERSAL

Every successful vegetable lacto-ferment uses 3% salt by weight of ingredients, measured in

grams, not volume. This single number governs the entire process: 3% inhibits pathogenic

bacteria while enabling Lactobacillus. Below 2% invites spoilage; above 5% stalls the ferment.

The ratio applies identically to kimchi, sauerkraut, pickles, fermented hot sauce, giardiniera,

and any other vegetable ferment. Master this ratio once and you have mastered the family.

Always weigh ingredients in grams, then multiply by 0.03 to get the salt weight. There is no

volume shortcut that works reliably across different salts. Reference: Fermentation chapter 3

(Universal Formula); Food Science Core chapter 5.



🟡 Universal: Anaerobic Environment is Non-Negotiable
LACTO-FERMENTATION · SAFETY · UNIVERSAL

Lactobacillus species are anaerobic — they cannot function in the presence of oxygen, and

oxygen allows mold and yeast to dominate. Full submersion of ingredients below the brine line

is mandatory. Ingredients exposed to air grow surface mold within 24-48 hours, and certain

molds (pink, black, fuzzy) produce mycotoxins that make the entire batch unsafe even if

cooked. The fix is simple: use a fermentation weight to keep everything submerged, seal with

an airlock (gas out, no air in), or burp a standard lid daily. This rule applies to every vegetable

ferment — never skip the weight, never ignore floating ingredients. Reference: Fermentation

chapter 3; Food Safety chapter 2.

🟡 Universal: Taste Every 2-3 Days Starting at Day 5
FERMENTATION TECHNIQUE · TIMING · UNIVERSAL

Fermentation is not a clock recipe — it is a taste recipe. Room temperature, chile variety,

initial microbial population, and salt ratio all affect the peak flavor timing. The correct

approach is to taste starting at day 5 and continue tasting every 2-3 days until the flavor is

where you want it (typically day 7-14). Warmer rooms (25 °C) peak faster; cooler rooms (20

°C) take longer. The target flavor profile: tangy from lactic acid, mellowed raw heat, complex

garlic funk, subtle bready/yeasty notes from secondary fermentation metabolism. When all

four are present at the intensity you want, proceed to blend. Never trust a timer — always

trust your tongue. Reference: Fermentation chapter 4 (Flavor Development).

🟡 Universal: pH Below 3.5 for Shelf Stability
SAFETY · LONG-TERM STORAGE · UNIVERSAL

The final sauce pH must be below 3.5 for long-term shelf-stability (6+ months refrigerated).

Below 3.5, virtually all pathogenic bacteria are inhibited; the sauce becomes a hostile

environment for anything harmful. Test with pH strips or a digital meter after blending and

adding vinegar. If above 3.5, add more vinegar 20 ml at a time until below 3.5. This is non-

negotiable for long-term storage — use-by-month-2 is safe at higher pH, but the 6+ month

safety claim requires pH verification. The classical Louisiana-style hot sauces (Tabasco,

Crystal) all have pH around 3.0-3.3 for this reason. Reference: Fermentation chapter 5

(Acidification Safety); Food Safety chapter 3.



🔴 No Limits: Miami Hot — Scotch Bonnet + Mango Tropical
VARIANT · FLORIDA TROPICAL · SIGNATURE

The Miami Hot variant uses Scotch bonnet chiles (Caribbean fruity-fiery) plus ripe mango

chunks (Haden or Ataulfo in season May-August from Homestead farmers markets). The

mango ferments alongside the chiles and transforms during the 7-14 day window — losing its

raw sweetness and developing a tropical-fermented character that amplifies the chile's fruit

notes. Post-ferment, finish with rice vinegar and a few drops of lime. This is the Florida

signature hot sauce — tropical, fiery, addictive. Works brilliantly on grilled fish (UMAMI-2 #1

ceviche as riff), jerk chicken, Caribbean rice dishes, and any dinner party where 'tell me more

about this sauce' is the goal. Reference: Fermentation chapter 3.

🔴 No Limits: Spanish Brava Variant — Guindilla + Pimentón + Sherry

Vinegar
VARIANT · SPANISH AXIS · TAPA BOARD ANCHOR

The Spanish Brava variant uses Guindilla chiles (traditional Basque/Spanish pickling peppers)

+ roasted red peppers (flame-roasted on kamado or gas flame, peeled — adds sweetness

and smoke) + pimentón de la Vera picante DOP. Post-ferment vinegar is Vinagre de Jerez

Reserva (Pablo ✓) — the Spanish axis is the finishing choice. The result is a milder, deeper,

smokier hot sauce than the Caribbean tropical variants — closer to a fermented romesco

than a classical hot sauce. This is the tapa board anchor: serve alongside classical alioli

(UMAMI-9 #2), patatas bravas, jamón Ibérico, Manchego. Ties the Spanish side of Pablo's

table together. Reference: Fermentation chapter 3; Sauces and Condiments chapter 4

(Spanish Foundations).

P A I R I N G

What to Drink

🍷 Wine — Pair with Food, Not Sauce

Albariño (Rias Baixas) or Txakoli (Basque) for spicy Spanish food

Hot sauce is a condiment — pair wine with the food the sauce is served alongside, not the

sauce itself. Crisp high-acid whites handle heat best — they refresh the palate between bites.

Albariño and Txakoli are the classical Spanish matches for fiery tapa boards.



🍺 Beer — The Universal Hot Sauce Pair

Mexican lager (Modelo Especial, Pacifico) or Spanish lager (Estrella Galicia)

Cold lager is the universal hot sauce pairing — the carbonation cuts capsaicin burn, the malt

sweetness balances the acid. For casual outdoor service where hot sauce is heavy on the

plate, beer is more appropriate than wine. Serve ice-cold.

🥃 Spanish Sherry — For Spanish Brava Variant

Fino or Manzanilla, chilled

For the 🔴 Spanish Brava variant specifically, Fino or Manzanilla from Jerez is the regional

Spanish pairing. The dry oxidative character of sherry holds up to the pimentón-smoke +

chile heat better than any wine. Small pours, chilled. The classical pattern when the hot sauce

is on a tapa board in a Spanish restaurant.

🥛 Dairy Alternative

Yogurt, kefir, or whole milk (especially for Reaper Elite)

Capsaicin is fat-soluble, not water-soluble — water intensifies burn, fat neutralizes it. For the

🔴 Reaper Elite variant or any dinner-party moment where a guest says 'this is too hot,' have

a pitcher of whole milk or a bowl of yogurt on hand. Dairy is the capsaicin fire extinguisher.

Chocolate milk works too — the fat + sweetness combo is most effective.

C O N T E X T

Menu Ideas

Tapa Board Anchor (🔴 Spanish Brava variant)

The Spanish Brava variant is the tapa board flavor anchor. Small dish of hot sauce in the

center of the table alongside: classical alioli (UMAMI-9 #2), patatas bravas (fried potatoes),

jamón Ibérico, Manchego, olives, pan con tomate on focaccia (UMAMI-10 #2), grilled chorizo.

The build-your-own-bite pattern Pablo prefers. One sauce, infinite plate combinations.



Grilled Meat Service (UMAMI-6 kamado)

For kamado-grilled proteins (UMAMI-6 #1 Ibérico Secreto, ribs, lamb), the Latin-Caribbean

variant (habanero + pineapple + cumin) is the fusion match that pushes a classical Spanish

grill into modern territory. Small dish of the sauce on the table; guests apply as a condiment.

The fruity-cumin profile complements the kamado smoke without competing.

Dinner Party Conversation Starter (🔴 Reaper Elite)

The Reaper Elite variant is the dinner-party provocation. Tiny bowl (30 ml), serving spoon. A

few drops on a cracker or a tapa is genuinely intense — most guests will pass after one

experiment. The conversation value is higher than the culinary value. Works best when you

have one brave guest who loves heat and wants to impress the table. Always have dairy

(whole milk, yogurt) nearby for aftermath.

Weekly Table Staple (🟢 base version)

The 🟢 Fresno-jalapeño base is the weekly table staple — mild enough for kids, complex

enough for adults, versatile enough for any dish. Keep a bottle in the fridge at all times. Use on

eggs, tacos, rice bowls, sandwiches, pizza (Pablo's kamado pizza UMAMI-6 #2), grilled fish,

roasted vegetables. One batch (500 ml) lasts a family 6-8 weeks. Batch up every 2 months.

The single highest-value fermentation output per active minute invested.

Y O U R  N O T E S

Cook Log

Session Notes

Date: __________ · Serves: ____ · Rating: __ / 5

Use this space to record what you changed, what worked, and what you'd do differently next

time. Your future self will thank you.

UMAMI Stop following recipes. Start understanding food.


