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Abstract

Jerusalem artichokes are a tuber plant that can be grown as a main crop, secondary crop,
or intercrop due to the short harvest period of about four months. It has the opportunity to grow
into a plant that has the economic potential of Thailand in the future. This article has been
compiled interesting knowledge about the characteristics of Jerusalem artichokes, planting
techniques in Thailand, practice, harvest, and storage. In terms of nutrition, the Jerusalem artichoke
tuber is a major source of carbohydrates, both inulin and fructo- oligosaccharide, including dietary
fiber and many essential amino acids. There are also important substances that have biological
effects, such as antioxidant activity, antimicrobial activity, anticancer activity, etc. In terms of the
utilization in the food industry, the Jerusalem artichoke tuber is the edible parts in the form of
fresh tubers and can be processed into food products or processed into a dry powder for use as
food ingredients. Therefore, the knowledge gained from this collection of information can be used

as a guideline for the cultivation and utilization of Jerusalem artichoke tubers in the food industry.
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Figure 1 Tuber shape: (a) pear, (b) spindle, (c)

oblong, (d) slender, (e) long slender,
and (f) knobby cluster and surface
topography, (¢) shallow, (h) medium,
and (i) deep of Jerusalem artichoke

tubers

Table 1 Jerusalem artichoke growth stages (vegetative: V2-V20, reproductive: R1-R6 and
tuberization: T1-T6) adapted from Puangbut et al. [7]
Days after
1 30-40 50-60 70-90 100-120
planting
Stages of Vegetative stage Vegetative stage Reproductive stage Reproductive stage Reproductive stage

development |- Two to four leaves |- 10-20 leaves have

have developed on | developed on nodes
nodes on main on main stem, a node
stem, a node is is counted when its
true leaf is flat (V10-

V20).

counted when its

true leaf is flat (V2-

va).

- Floral bud formation

(R1)

- Beginning bloom (R2)
- Flowering (R3)

g

Tuberization Stage
- Stolon (T1)
- Tuber initiation (T2)

- Beginning of anthesis
(R4)
- Seed set (R5)

- Seed maturity (R6)
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Figure 2 Jerusalem artichoke (a) creeping stem, (b) sprouts, (c) seedlings, (d) harvest stage, and (e)

cracked soil

Table 2 Days to maturity, fresh tuber yield, biomass, harvest index (HI), inulin content, disease

scores and tuber numbers for Jerusalem artichoke in early and late rainy seasons

Jerusalem artichoke

hybrid clones

Jerusalem artichoke Seasons Characters Means | References
79 Early rainy season |Days to maturity (days) 118 (8]
Jerusalem artichoke Fresh tuber yield (¢/plant) | 239.0
accessions Biomass (g¢/plant) 188.4
Harvest index 0.30
Inulin content (% dry wt) 65.3
Rate rainy season |Days to maturity (days) 100
Fresh tuber yield (g/plant) | 308.2
Biomass (g/plant) 116.1
Harvest index 0.67
Inulin content (% dry wt) 64.3
a7 Early rainy season |Disease score 2.2 [9]

Tuber number (tuber/plant)| 32
Fresh tuber yield (kg/ha) 6,443

and 4 Rate rainy season

commercial cultivars

Disease score 1.2
Tuber number (tuber/plant)| 31
Fresh tuber yield (kg/ha) 14,681
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Figure 3 Jerusalem artichoke tuber size (a) large,

(b) medium, and (c) small

Table 3 Weight of tuber and tuber ratio (%) per plant of Jerusalem artichoke modified from

Ngamprasitthi and Changlek [17]

Weight of tuber/plant (g) and ratio (%)
Varieties
Special Large Medium Small Total

JAL 8,672.0 (41.72) 6,904.0 (33.22) 1,528.0 (7.35) 3,680.0 (17.71) | 20,784.0
JA2 9,560.0 (40.01) 6,984.0 (29.23) 2,320.0 (9.71) 5,028.0 (21.04) | 23,892.0
JA37 8,336.0 (43.04) 6,153.6 (31.77) 824.0 (4.25) 4,056.0 (20.94) 19,369.6
JA38 7,712.0 (42.23) 5,328.0 (29.17) 1,382.5 (7.57) 3,840.0 (21.03) 18,262.5
JA53 10,562.2 (46.46) 6,417.8 (28.23) 1,208.0 (5.31) 4,544.0 (19.99) | 22,732.0
HEL61 8,496.0 (39.67) 7,312.0 (34.14) 1,360.0 (6.35) 4,248.0 (19.84) | 21,416.0
HEL231 11,584.0 (43.51) 7,765.2 (29.17) 2,185.4 (8.21) 5,088.0 (19.11) | 26,622.6
Mean 9,274.61 (42.41) 6,694.9 (30.62) 1,544.0 (7.06) 4,354.0 (19.91) | 21,867.5

Figure 4 Losses during long term storage of
(a)
geminated tuber, (b) atrophy tuber,

Jerusalem artichoke tuber:

(c) disease, and (d) stem rot caused

by Sclerotium rolfsii
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2.8 Tsauazasnistiasnu

TsandrAguosununziuLazinase
Handn Ao 1sAlaulul (U7 4d) 1iA91n97
Sclerotium rolfsii WuLlBISuLR LasaIndiungs

Y v < v a o Y a

915U anwaziduduledun vinldiia
Ansdemeiui vhldiidundiuy wasiiddgyda
vibiiaiug il uunasweadelse Weihluvgniu
washlAiAansszuinvedsals nstesturidn
- - Yo o ¢a v a
Aatdanldiinug M Uasalsa n1sldansiad

(chemical control) 1wy Tamu3ng (Vitavax) %30
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Wwess1naes guiles-18nd (Terraclor
Super-X) kazn1514T375 (biological control) Ly
15l lastasinesan (22 mstdlestumdndusy
fo Wenuiiusudulsamsyanaziiluvianels
Tnavrnudas nieldansndnssnau 91uide
A e udsnisd et umsas s, rolfsi i
AoutsuINkarraINvate3s laun nsldwug
Aun1u n1sldansiadl wazn1saIuAulsAlneTIIs
Fanuiauddedndngli338unian Wesn
Uaenderan1ssuuseniuiian gaununsTu
aunsadamstiduiivdunsdmsziilsanazuuas
SUNMULBY WuINeN1stesiumans S. rolfsi Tu
wiume U (sl 4) LLaxsﬂy’umauﬂﬁﬂquasﬂﬁ

guannungTukandluguil 5

3. 29AUsZNAUMAAL AMAIMSLABUINTS

wazqnsNsTian nYsaLniuRL Sy
3.1 99AUsENaUNIAT LATAMAINIG
1NYUINTTVOIRILAUASIY
wnaunzTududuiivhunuslaauay
wUssuilueims dannulaaaudunaAImig
Tnwunnswasdunnaswesansemsisivselowd
doguamn laeilussdusznaumaaiiluiauny
avfufudszneudasnnududesay 78 Tusiu
Zovay 15-16 lyemnsiewar 15 tannasianun

Fesay 10 uss1n3egay 0.5 uazlviuivun

'
=]

Sowaz 0.01 lneussmdrAgyfinu lawn Inuades
Weanesa wunilifeu uaaidey wazlowiew [29]
arsnquesiulamsadidginulunnungiu fe

8uAu (inulin) wazngnlaledlnudnanlsa (fructo-

=% v

oligosaccharide, FOS) Fufigfisdosas 16-20 vas

U
a a

wwtdnan [30] luanavesdyduduemelsned

Y

wdnalsa §elsznoudielutanaveuinia
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1NN 1 wila snideuderiu neidunediueives
thana Wenlva 10-60 nana SaFendmignuny
(fructan) [31] 3071 6 wandlassasisluianaveq
Bydu InevgnlnaiSesetudumesadonsety
aenusylnaladfauin B (1-2) \Wuaionss neu
Uansaziinglaasieldon Syaudaudmiuluomns
flazanethld [32) Faeufudganstesludldlg
Prglunstuienasiiandfdunsluledn Ao 1y
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AursENIUsElovinesang uagangdiunidiine

Table 4 Methods for control Sclerotium rolfsii

Methods Ref.
Biological control
Humic acid + AMF (Arbuscular mycorrhiza))| [24]
Sulphex + AMF
ABZ + AMF
75 % poultry + 25 % pigeon manure [25]
2 % caraway oil, kept between peat [20]
moss layers and stored at 25/10 °C,
da/night and 70 % RH
Trichoderma harzianum isolate T-30 [26]
Arbuscular mycorrhizal fungi (Glomus [27]
clarum KKURA0305)
Trichoderma harzianum T9 [28]
Resistance varieties
(CN52867 x JA6)-1 [9]
(JA 6 x HEL65)-2
(JA3T x JA6)-10
JA6 [23]
Chemical control
5-10 % citric acid and 2M Na,COs [19]
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Cut tuber (2-3 buds/piece) and incubate in moistened coconut peat

or rice husk ash or peat moss about 7 days

Transfer the tuber pieces to plug plastic trays containing a mixture 1:1 soil:

Rice husk ash about 7 days for germination

!

Using the two-leaf sprouted seedlings for transplanting in the field

(spacing was 50x 50 cm) and irrigation

!

At 1 month after transplanting, manual weeding and apply fertilization at

the rate of 25 kg/rai of N-P-K formula 15-15-15

!

Browning stems and defoliation (100-120 days after planting)

cut stem at the crowns, dug, wash and keep in plastic bag

!

Keep the tuber in refrigerator (5-10 °C)

Figure 5 The process of planting and practice for Jerusalem artichoke

H
H H
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Figure 6 Chemical structure of inulin
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4150719157 L useninanisas vl anan
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YDIAUNZIY
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dusndnuszAnaedu (polyunsaturated fatty
acid, PUFA) Uszanaisasay 66-68 LU NAALILE
dnuagnsnlaluiada lnedinsndluatindesay 39-
43 gpeUSunaluduisnun wenanidanunsa
Tvsiulowwnn-6 waznsaladulowni-3 Tusnsidiu
Usguna 0.6: 1 Tuansanmannlunnunziu [37]
Pan uazAme [38] afnansesngniniedaninain
A9 9 VRSUNUNZIU Usznaumesin ¥l ainu
Tu non uazwda wuaiseongni nedanini
ddey 9 vila Fuslethlunedevgrddueaduzss
LAIULNWUEITARITUA A 4,15-isoatriplicolide
angelate a g 4,15-isoatriplicolide methylacry-

late %QLﬂumﬂuﬂaJN germacrane sesquiterpene

t% 13

lactone fildarnluresununzTufigns fuead
uziSuduy Snvslunaviivesununz Tugad
ansUszneuiluednuazralivesdiifignslunis
Aoy adasy IngluluununyiussduTunm
ansUseneauiluednuazvailiuesddndngdiuim
Usednad 5.07 and 7.14 11 a1uaau [39]
wenniarsatnanlunnune Sudgns fus
nanawia bawA Rhizoctonia solani, Gibberella
zeae, Alternaria solani W@ ¢ Botrytis cinerea
[40] Tneansdd eyt i gns lun1sdudes fe
nIaANNSN 3,4-dicaffeoylquinic acid wag 1,5-
dicaffeoylquinic acid [41] Weitdaus 9 YDILNU
nefudsfiansdrdnyiieangnimsdanndisetuly
Faduumdsingiviiradlalunsfnusimuniiie
il liiAadsslenivslundsauainuayly

guannssudusioly

Table 5 Bioactive activities from various parts of Jerusalem artichoke

Jerusalem artichoke Bioactive activities Bioactive compounds Ref.
Leave Anticancer Two germacrane-type sesquiterpene [38]
Lactones (4,15-isoatriplicolide angelate and
4,15-isoatriplicolide methylacrylate)
Tuber and leave Antioxidant Phenols and flavonoids [39]
Leave Antifungal Caffeic acid, 3,4-dicaffeoylquinic acid and [41]
1,5 dicaffeoylquinic acid
Tuber and leave Antimicrobial Essential oils [42]
Flower Antioxidant Phenols and flavonoids [43]
Tuber Antioxidant and Phenolics [44]
anti-inflamsmatory
Tuber, leave flowers |Antioxidant Phenolic acids [45]
and stem

930
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Figure 7 Production of Jerusalem artichoke tuber powder
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Figure 8 Production of Jerusalem artichoke tuber inulin powder
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Figure 9 Production of Jerusalem artichoke tuber fructose syrup
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