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Chaya cooking trial

Leaves of tropical crops like chaya (Cnidoscolus aconitifolius) and cassava  (Manihot
esculenta) contain cyanogenic glycosides, toxic substances that release
hydrocyanic acid (HCN; also referred to as cyanide or prussic acid) when cells are
crushed. Consuming these plants without cooking them can cause cyanide
poisoning, with effects that vary depending on cyanide levels and how long a
person or animal has been eating that plant. An information sheet
(http://www.foodsafety.govt.nz/elibrary/industry/Cyanogenic_Glycosides-
Toxin_Which.pdf)from the New Zealand Food Safety Authority describes
cyanogenic glycosides in plants and their effect on human health. To determine if a
plant is safe to consume, a simple cyanide screening test using Cyantesmo paper
(http://www.ctlscientific.com/cgi/display.cgi?item_num=90604) is very helpful.

Cyantesmo paper can be cut into short strips and placed in a sealed bag or
container along with plant material, to detect the presence or absence of HCN. If
the paper turns blue, HCN is present. The color change is not specific enough to
indicate parts per million; however, smaller concentrations of HCN will result in a
lighter shade of blue than higher concentrations. See EDN 130
(https://www.echocommunity.org/resources/b7d62798-c680-44fb-8afa-
170d71364ce4) for more information on how to use Cyantesmo paper.

In September of 2015, we found that it took between 15 and 20 minutes of boiling
time to no longer detect HCN in chaya leaves. Since that time, ECHO Asia Technical
Advisor Karis Lotze noted that both petioles and green stems are also consumed in
parts of Asia. She asked, “Is HCN present in the petioles and green stems? And if so,
how long do these plant parts need to be boiled in order to be safely consumed?”

To answer Karis’s questions, we repeated the 2015 trial in June 2017 with the
addition of chaya petioles, green stems and roots. (Roots are not commonly
consumed or recommended for consumption, but we included them in order to
understand plant allocation of cyanogenic glycosides throughout plant tissue.)
Eighty grams each of fresh chaya leaves, leaf petioles, and green stems were
chopped up and placed in quart-sized Ziploc® bags as shown in Figure 6. Due to
limited quantity, only forty grams of fresh chaya roots were chopped up and used. 
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To determine for how many minutes
each plant part needs to be boiled in
order to be safely consumed, eighty-
gram samples of chaya leaves,
petioles and green stems were boiled
separately in one liter of water for 10,
15, and 20 minutes. Forty-gram
samples of chaya roots were boiled in
one-half liter of water for each time
interval. For prolonged boils, extra
water was added as necessary to
keep roots covered with water. After
boiling, samples were placed
in Ziploc® bags with test strips.

Results shown in Figure 7 confirm the
previously determined safe cooking
time of 20 minutes for chaya leaves.
Results show that chaya petioles and
green stems also require a boil time of
20 minutes to remove cyanogenic
compounds. Although fresh roots
indicated high concentrations of
HCN release, a 10-minute boiling time
reduced cyanogenic compounds
substantially in root material.

Some ECHO staff members
recommended checking the cooking
water, to determine if the water is safe
for consumption after boiling chaya
plant parts. We repeated the trial,
again using 80g of chaya leaves,
petioles and green stems boiled in
one liter of water and 40g of chaya
roots in one-half liter of water. After
boiling for the recommended 20
minutes to remove cyanogenic
compounds from each plant material, we brought the remaining water back to a
boil, then removed the pots from the heat source. We fixed lids with two strips of
Cyantesmo paper using clear tape, and put them on the pots. Papers were left on
the lids for 17 hours before the color was checked. Results show that only water
used to cook chaya leaves still contained trace amounts of cyanogenic compounds.
This trace indication may have come from leaf residues stuck to the pot.

Figure 6. Coarsely chopped chaya plant parts (top) and
bag placement (bottom). Note the Cyantesmo test strips
placed in bags. Source: Tim Motis and Stacy Reader

Figure 7. Results from second experiment determining
safe cooking times for chaya petioles and stems. Roots
are not consumed, but show lower cook time for
cyanogenic compound removal.
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Additional Questions

We have additional questions about chaya, outlined below. If you have input about
these, or have your own questions, please share your ideas with the network in the
chaya category of ECHOcommunity Conversations
(https://conversations.echocommunity.org/c/plants/chaya). 

East Africa Regional Impact Center Director Erwin Kinsey asked, “Does finer
chopping of the chaya plant part reduce cooking time?
(http://edn.link/39wr7a)” Since chopping ruptures cells, it would make sense that
the HCN would be released more quickly with finer chopping, but we would like to
test this hypothesis. http://edn.link/39wr7a (http://edn.link/39wr7a)

We have heard from various word-of-mouth sources that some individuals get sick
(diarrhea with or without vomiting) after eating chaya that has been cooked in
aluminum pots. Does cookware material have an effect on toxicity or other
illness?  http://edn.link/4panwp (http://edn.link/4panwp)

ECHO’s Appropriate Technology Manager, Elliot Toevs, posed another question:
“Do different cooking and processing techniques other than boiling (such
as frying in oil or drying into powder) also release HCN? If so, how long do
these processing methods take before chaya parts can be safely
consumed?” http://edn.link/jjj2qc (http://edn.link/jjj2qc)

A combination of chopping and 3-day wilting before drying was effective in
lowering the cyanide concentration of cassava leaves from 1436 to 55 ppm HCN
(Ravindran 1987). Chopping and wilting might have a similar effect for chaya leaves.
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