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Abstract ; Angiopteris esculenta is one of the most important wild substitute plant for staple food in Dulong’ s communities

(the least populated ethnic group in Yunnan Province, China) for centuries. The Dulong people collect the underground
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parts of A. esculenta to extract flour and make it into food. In order to study and record the traditional knowledge of
Angiopteris esculenta, ethnobotanical methods were employed to investigate and document the traditional knowledge about
A. esculenta, and approaches of food science were used to reveal the basic components, morphology, physicochemical
properties, and gelatinization characteristics of A. esculenta flour in the present paper. The results were as follows: (1)
A. esculenta was a multipurpose plant in the traditional livelihood of Dulong people. Local people employed this plant for
edible, medicinal, ornamental purpose and woody purposes. Quantitative analysis showed that the relative frequency of
citation (RFC) of the edibleness was much higher than that of other uses, indicating that it was mainly used as staple
food. (2) The traditional uses of fern flour extracted from the underground part of A. esculenta imply rationality. There
was high starch content in the flour, and the total starch content was 86.2%, and A. esculenta flour contained various
mineral elements necessary for human body. (3) The flour had good physicochemical properties, among which the
retrogradation and freeze-thaw stability were strong, which could be used in the production and process of frozen food and
starch products. The regeneration value and attenuation value of starch were much lower than that of common starch,
which indicated that it had good stability of hot paste and cold paste, and not easy to regenerate, thus imply the good
processability in food industry. In conclusion, A. esculenta flour has a good potential for utilization and further
development. It is expected to play a positive role for increasing local residents’ income and for rural revitalization in
remote areas, through the approaches of artificial cultivation. The research results provide a theoretical basis for the
subsequent processing and utilization of A. esculenta.
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physicochemical properties
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Table 1 Traditional knowledge of Angiopteris esculenta used by the Dulong people
i o JH R A HAR AT GROEIEEES
Value Using part Specific usage RFC
B Ho AR e J5 N B UL AR R 2 S S B P SR IO VS 0.78
Edibleness Underground part The Dulong people extract fern flour from the rhizomes and thick
petiole base of A. esculenta as food
25N Hu AR TR I 3 H S B TR AAE B2 Tk L mTNR YT e Dk P 0.06
Medicinal value Underground part Fresh rhizome and thick petiole base can be mashed and applied to
the skin to treat itchy skin
WEANE ek B B I R A, i R B, A iR s B SME AT 56 0.05
Ornamental value Whole plant A. esculenta has long clustered leaves with a pale green petiole,
which shows beautiful shape
7 RHE nf: 0L AR A I Al T K R BRI AR 0.02
Woody value Leaf Leaves can be used to simmer and store liquor
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A HRZENRIZ; B, C. MRZE R KA 5
A. Excavation of rhizome; B, C. Thick petiole base.

B1 RAYEEZE

Fig. 1 Angiopteris esculenta
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2.2.4 EABAET S A B R R A B
RAEH R B RS WK 2 FR . 562 Bl

B2 fRANEEERNBAKNPBEERE (A) (FHXEHA 500 x) F0
RANEEERNBANAMBEER (B) (MAEHHS 200 kx)

Fig. 2 Scanning electron micrographs of Angiopteris esculenta flour (A) (500 X) and scanning

electron micrographs of Angiopteris esculenta flour (B) (200 kx)
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SEORHEIN B BRI IR, B TORDRS . H B s R
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FRATIR I AL SL 5 MY, X T B 1 — Ry R T
N TR 288 3 R 1) s ' - 1 7 1 TR AR B B
FEEEAN A, AT S TE R AP 2 &l 3 FoR, &

B3 SRUNEEERMBHNELTFRA

Fig. 3 Polarization cross image of Angiopteris esculenta flour
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x2 RAVNEEZEREMNELNRS

Table 2 Basic components of Angiopteris esculenta flour

EiEg oy i
Indicator Content [ g - (100g) "]
BERY Starch 86.2
JiE & 47 4 Dietary fiber 0.10
HLHE [ Protein 0.42
HLIE I Fat 0.10
7K 43 Moisture 7.69
%4> Ash 0.18

®3 RANEEERMITITHTENSE
Table 3 Contents of some mineral elements

in Angiopteris esculenta flour

U/ IES i
Mineral element Content (mg + kg)
K 16 199.40
i Ca 3 996.43
£ Na 31.18
BE Mg 971.31
i Cu 19.60
BE Zn 43.63
£ Fe 135.61

x4 RAVNTEZERSIN—LEILESD
HifiEma BRIt

Comparison of amylose contents between

Table 4

Angiopteris esculenta flour and some common starches

TER (M) B2k

Different starches (fern flour)

ELHEVER 5 A

Amylose content

LR BB A, esculenta flour 26.79%
L R4 BEHE K Potato starch 18.25%
JE A HEKY Konjac starch 13.22%
/NZETERY Wheat starch 28.30%
FKIEH Corn starch 26.61%

2.2.8 ek oA IR REPE T 2R — e s
VA JEE 1 0 Ry S RCTE I B L e UL L A Y R o T
KSR A B 1 Ak — RS ARk R L R i 2k, B H
L 8 S A P A AR i 2 A 1] 6 o
WAL Ve R ) AR MR 2 — , HLi
M & A AN TP BB ™ b T f . AR Brabender %
FERNZR (B 6) P15 B F S i R Ak it A b iy
SAEAE, Ferp U 35 % (Peak ) A ME 26 (Hold ) F1
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Fig. 6 Gelatinization characteristic curve of

Angiopteris esculenta flour
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