


Introduction of Okinawah Shikuwasa

Okinawan Green Shequasar is
an ideal fruit for people of today.

Shequasar is mainly cultivated in the northern Okinawa, an area known for the health and longevity of its peaple.

With the abundance of bless from the sun and the nature, the fruit is harvested by the people, %7
among many of them are healthy elderly people. ’ heva
Shequasar is an Okinawan word meaning “soul food,” and it is called as “Hirami lemon” in the main land of Japan. Q'

o zZens

The peopie of Okinawa have for iong consumed Sheauasar in the stage of both
i1 green and sour and in yellow and slightly sweet. '

in old days, and still in 3 few places in the northern region today, Ce) j
the fruit has been used to soften banana fiber cloths (Bashofu). Motobu
Ogimi Village, one of the cultivation centers of the fruit,

is known throughout the world for its people’ s longevity. It is said that the people’ s traditional eating habit for
consuming vegetables and fruits has contributed their longevity.

It is quite possible that Shequasar played an important part of it.

4 ““ﬁdsnl

Researchers pay close attention te both nobiletin and tangeretin (citrus flavonoids) contained in Shequasar for

their blood-glucose inhibition property and hypotensive factor.

DOg‘umi Village and Nago City
{the aieas in yellow) have been
designated as centers of
Sheguasar cultivation by
the prefectural government.

Okinawa s green Shequasar is acid citrus which supports the health of today's people
in the age of stressful daily life and lifestyle-related diseases.
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Introduction of Okinawan Shikuwasa

il Beginning of the Shikuwasa juice

Shikuwasa is the oldest known citrus among the citrus of
Okinawa. In mainland Okinawa, Shikuwasa mainly grows naturally
in Yanbaru northern area (it also grows in part of Amami islands
and Taiwan). In the days of old, it was eaten as fruits or used for
washing and stain removal of banana-fiber cloth.

From early 1970s, sales of Shikuwasa juice has started slowly. But
sale started in full scale in year 1975 when Okinawa prefecture
requested to produce Shikuwasa juice for Okinawa Ocean Expo.

But after removal of orange juice import ceiling in 1992, the quota
of imported juice increased drastically and the amount of
consumption also had sharp increase. However, consumption of
domestic juices decreased greatly and sales of Shikuwasa juice also
hit the wall.
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2. Countermeasure

Sales faced an uphill battle. Despite the unstable production of
Shikuwasa, the sale of the product in the market was maintained.
Beginning in the year 1991, a nutritional study began and samples
of Shikuwasa fruit were sent to Dr. Hideaki Ota of Nakamura
Daigaku University, Faculty of Nutritional Science in Fukuoka and Dr.
Yutaka Sashida of Tokyo University of Pharmacy and Life Science,
Faculty of Pharmacy.
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3. Shikuwasa became a trend

Result of continuous research reveals high levels of nobiletin
contained in the skin. Nobiletin has strong anti-cancer properties,
and acts as an antioxidant and anti-inflammatory by blocking the
enzymes that produce inflammation. Many studies regarding the
effect of nobiletin have been reported to academia and included in

their journals.

Chart 1: Content of nobiletin (mg) per 100g of citrus (fruit)

Citrus Shikuwasa

Grapefruit

Valencia Orange

Tangerine

Nobiletin 30.3 mg

1.0 mg

5.0 mg

1.hmg

%The data is taken from both the skin and flesh, therefore numerical value 1s smaller
| Biochem. 70(1)178:192(2006)

% Source : Biosci.Biotechno
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Chart 3: Blood sugar and blood pressure effect of Nobiletin

mr L MEEERNBER (- ¥ Statistically significant at the 5% level
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’Source: Nakamura Gakuen University, Kyushu Okinawa Agricultural Research Center of
National Agriculture and Food Research Organization
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Demand increased rapidly after the results of the above were
reported on public TV program. Poor sales suddenly transformed
into an over demand ingredient.

The sales of Shikuwasa increased. Companies purchase them at
high price compared to other agricultural products since Shikuwasa
is a healthy food. Many farms began newly cultivating Shikuwasa
or re-managed farms that once abandoned. Because of its high
value and it is processed primarily for juice, the physical
appearance is of little importance. It is relatively easy to cultivate
and is largely unaffected by insects. In response to the Shikuwasa
shortage, prefecture administration and private companies
promoted increased production by providing tree saplings and
maintenance costs subsidies.
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Intended Usage of Shikuwasa

JulyGr Aug. Sep. .. Oct. Nowv. Dec. Jan. Feb.

reen unygipen S uwasa
(ILate July tq early Oct.

<4

Squeeze the juice on grilled fish, meat or
Sashimi. Fruit is green, fragrant and sour.

my

Hor processing (Late Sé¢p. to late Dec.)

- e
£
?s? Used as an 1ngred1ent for juice or sweets

% Fruit is yellow green, flavor is less sour and sweeter.

Ripened ‘as fruit (Liate Dec. to g¢arly Feb.)
- e

Peel the ripened fruit and eat it as fruit.
Fruit is yellow and flavor is sour-sweet.
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4. Effort for the future

As mentioned earlier, history of Shikuwasa is known as one of
the oldest citrus eaten in Okinawa. It is said that there are 4 kinds
of citrus naturally grows in northern part of Okinawa. Shikuwasa,
Kaabuchi, Tarugayo and Otou.

Appreciation for grandpa and grandma in Yanbaru is the most
importance in the history. They start making Shikuwasa juice,
preserve the farm while it was not focused as health food, factories
also supported the project until it became the trend. Shikuwasa is
high in productivity. Green unriped Shikuwasa, for processing, and
ripened Shikuwasa as fruit, three styles in one. Shikuwasa is one of
the most valued fruit in Okinawa.



\Blessings of Okinowa's nature are delicious and healthy./

JA Okinawa's No.1 Recommendation: Shequasar!

«Qf
De llCIOUS! Results of Sensory Evaluation

In order to compare the tastes and aroma of Shequasar with those of four other types of citrus fruites—Kabosu, Sudachi. lemon
and Yuzu—we conducted sensory analysis and digitized characteristics.Shequasar has rather inhibited acidity, bitterness and -
sweetness, with a slight accent of astringent quality.Lemon demonstrated rather strong in acidity and bitterness. while Kabosu,
Yuzu and Sudachi types showed similar characteristics as Shequasar except that bitterness is stronger in the former three types
than the later.Our survey showed Shequasar citrus has suppressed bitterness, resulting in milder taste than the other types.

A - . {4 v f Kabosu (Dita Pret)  Yuzu (Telkushima Pret S Sudarhi (Tokustisg Bred |

Average score o g‘pe of i 4 0

Shequasar produced in Okinawa AN Bitterness, sourness and
.6 acridity as accent—

Bitterness, sourness and _,,»”,«1’}”,\\.\\ characteristics of citrus—

sweetness found generally in § ",%\‘ i are rather strong while

citrus fruits are rather Sl SN sweetness is understated,

resulting in an unclear
NE balance of taste.

inhibited in Shequasar. This
milder taste is ¢ Z
accentuated with oS
acridity, resulting in R
a clear outline of % NN

3, Acridity
~ / as accent

SRR T Scored rather high in Very strong sourness
the overall taste. RS N~ Sweetness and strong and bitterness, which
‘"-._‘\“% P > in bitterness and . suppress the other
NV 7.~ sourness as well, ~// Qqualities of taste,
7 o2 giving it a wider * resulting in a plain
Acidity range of taste. taste balance.

“Those taste sense radar charts show at a glance the result of taste analysis of each type of those citrus fruits. The charts represent that the larger the numerical value, the stronger the taste of each quality
“Those analyses were conducted with cooperation of Taste & Aroma Strategic Research Institute and Tropical Technology Center Ltd,
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Newspaper & Yahoo! News “Shikuwasa Functional component”
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Newspaper & Yahoo! News “Shikuwasa Functional component”
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Shikuwasa may improve liver function, Sansoken says ”it can reinforce detoxification”

HROREL—I7—H—DRADVHHEREICHRLHHAEEMA., LEERE
B EREL 4— (/=R Ty O H) . EXXHARMSEA - EXRTR SR (E
HBEH G EDBR TR ETITH A o7,

It was learned on March 8 that there is a possibility that juice from Okinawan fruit Shikuwasa
(Citrus Depressa) can help improve liver function. It was found in the research conducted by
Northern Advancement Center for Science and Technology (NOASTEC Foundation), and
National Institute of Advanced Industrial Science and Technology (Sansoken, AIST).

=0 7—H—([SEHRBEC M EETEEOHMREANETICHERSN TN, 3
f=E A IEEA IO A LIRS LR EI AR TE-> TS,

Shikuwasa is already known for its effects of fat burning and lowering blood sugar level.
Concerned parties have high expectations for new findings about Shikuwasa.

AFOMICIE, ERLEBEAMOBASLEENNSORIBICELT, SESFUHES
AN=UIo1=Y T X1 FDRENER-FTTREEKINH D,

In human cells, there is a substance called “receptor,” which plays a role as a switch to turn
on and off various functions responding to external stimulation such as components of food
ithat humans take in.

RERTRAMAREO18EHEDRBRICS—I0—H—DHHEEN F12E2 5, FFHE
AT INA—NVGEDRAERET SRNEFOZERINFERILT SN BEEINT=
MREBSK—I0—Y—ICHRADOREEREIERTINRENHDILR D,

In the experiment, researches poured juice extracted from Shikuwasa over 18 different kinds
of receptors that humans have in their bodies. They confirmed a receptor in the liver to detox
alcohol was activated by the juice. Researchers say “Shikuwasa has a function to reinforce
detoxification in the liver.”

R —I0—H —DHRELTHRESA TOIBHRAROCMBEEDET. mE
ETICET 5tA4. AROMIETHH THRIAL .,

For the first time in human'’s cells, they found out that Shikuwasa burns body fat and lowers
blood sugar level and blood pressure, which were already known as Shikuwasa's effects.

BEMEORRBELIEISERERTT-IABEEOLERBREETI90vH0—5
DHEBRELSEL, /—ATVIOMEAEERBHIKBEL TV,

The research about the function was led by a consortium of JA Okinawa and Clock Work, a
food inspection company, which were contracted by Okinawa Prefecture. The consortium asked
NOASTEC and Sansoken (AIST) to carry out the research.
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af’

Enhance Your Health!
‘S‘ecret of Healthy Acid Citrus

This tropical sun-kissed Shequasar citrus contains lots of
vitamins.Have the fruit during and after a meal high in fat to
balance out vour diet.

‘Health an onal Ingred

Shequasar contains nobiletin and tangeretin (citrus flavonoids)
as functional ingredients.Nobiletin functions as an inhibitor of
blood-glucose absorption and have some hypotensive property,

- which is good news for the people of today who concern about
lifestyle-related diseases.New research results have been
presented as this ingredient increasingly gather
attention.Consume the citrus fruit along with exercises and
pursue healthier life.

i i

EiNobiletin content (mg) per 100g in typical citrus fruits

Shequasar ! Grapefruit | Valencia Orange ‘Mandarin Orange

Nobiletin | 303mg '

raw materials

1.0mg 5.0mg 1.5mg

*The numerical date shown in the table are sample data representing juice squeezed the whoie fruit
including both the peel and the meat. *Reference: Bioci.Biotechnol.Biochem.70(1)178-192(2006)

Mau’:{:}:mm i‘m Vitz;:ln 5 Vita‘min B1 lVitamin B2 ! Vitamin C
eguivalent {ug) fug) tocopherol (mg) mg) | (mg) {mg)
Shequasar | 88 | 7 | s 008 ;[ mos il ]
Kabosu 10 1 oy 0.02 0.02 42
Sudachi Tr (o] 0.3 0.03 0.02 40
Lemon 6 1 0.1 0.04 0.02 50
Yuzu 240 20 3.4 0.07 0.1 150

*Standard Tables of Food Composition in Japan, Fifth Revised and Enlarged Edition
“Tr stands for the trace where the amount of ingredients do nol exceed the descrivable minimum amount although contained

ENobiletin and tangeretin content (mg) per 100g in typical citrus fruits

Content of Nobiletin
(mg) Nobiletin (neel & meat)

Content of Tangeretin

(mg) Tangeretin (peel &8 meat)

90 122 90

80 P 713

70 70

60 b 60

50 e i 50

40 40

30 23 30

20 20 13.3

10 A 10! ! 8.5

0 0 ('}i 06 w.«..“_u_)’.’ﬁ SRR
Yuzu Sudachi Kabosu Shequasar Yuzu Sudachi Kabosu Shequasar

“Reference: Youichi Nogata, National Agriculture and Food Research Organization Report vol.5, 2005

g Harvest Period and Usage of Shequasar \
August embe November January
(Har\}est in grée‘n)

N W,
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Chirashi Suashi Made
With Shequasar Juice

Slimhtiy vell wiry el rice iry s bowl with
- variety of Ingredients sprinkiod on ton.
Sheguasar Juice mixed for Mavor.

hnm—ndlntnn) ror Aars nnrvlhqn)

Alce: 4 cupes, “Ghaauosar CiItrus Whoto Juica®: 2 oups, wotor:
B ounn, moy souecn conall amount, seacaaiaterd s S0,
virisct SHIlake mMoushroorrs: @A plecos, o (3. Srvow pesos 10
ritmtion arab atink: 8 atioka, aarrar: 1 /8, anreaadea Neorl
aapweand: |mEl omount, Soimon o gl armount

lﬂsclna) """"""""""""""

Ereacpnnng !mr\m WhHole Julen &2 coane anck ant o

far 30 minutes

FOAShrEIOMIE Bl ot TNerm Into aTrinn
Wi

7 L Cook un. e Iy Lhe Fiae Cookesr and 1t 1t oool Wiy
£ S MBke vesry T ometare and stice Them very thin, L1010l Siow s with
s OO Nﬂ'! AU HUL the Dap o cold watar. After i1 coolod down, aut
diaEonsily, Cut the imitation orob stoks dineeanally, Too
e n o lares 8ieh, oprea A oventy aunr the vinegared rice and morinkio

FORINTrEZo PO oW of ON O crnatl dish,

I Shequasar Jelly
’ Vory refreshinig flavor. Use pleanty of
Shoguasor Julce to mako this fresh tasting ooy,

Itregtrevetliesterim)

CAY Wi, A, pranulsstod susar: B, arar (colorions): 1 poe,
Agz), Bheauonae Shtros Whole Jodce: 2004 ) 1 laoid roesckes 0 (A
G thup, Shagusaar Citrus Whaole Julee: 3 thap, honey: 2 thop ()
Shoausnnr GItras Whola Jolan: (GO, Doney: (3006, SO wWater
Fuganeasy 1 G0 (L) Shoausoor (Tt oo mory an the uretor of
paooie (Facaroln puroo: amall amouant OFf desired), whipopoed
eream: ermall amount (1 deairad

(Rercriprn]

In A POt put Sl the Ingradinnt of (A, oxeant BReaunsnar GIuun Whoto

dhalee. 1o Cook,

m u Iargn Bowl, pour watar ana ine and place !hn OO rsed iy 1 owver The
e TOr VO OO0 Tre lnnrnﬂlun! nEiotes Fooar Shyeoveanaar Ciltnas Wiolo

«luh‘n e the Lot to vix. Pour the iixiuie into @ andiae Sish an mucn

@ 1/, IMaca tho dich lnmh,ln thr fricigse

Mix Al ingzroionts of ),

MR SOTVINE CGunge ot u( Lheauasar (rult by carefully tekine 1he mont

uu\ L0 1108 ook Lo ok

Mix The romt of 2 with 73 F"Mrn It insida the fridge antil it sats.

MIK i thyer lnyxrn(ﬂrnn @ O

Borve 1 ord voriilio G eroam in o glose Bowl, I o Shoouaossor aup with

whipped orantn and aonraln puraa ond place on the Truit cup on the lon

cranm it Finally. oour G Into the Dowl 16 sarve

lirami £
Cider Fiz=w

Durins pionic or aftoer e pryveaelcasl aoativity
or bath, have this rofrogshing Hirami 8
Sheauasar Flzzy.

| tinerediental

(mu@mrinsin): ﬁ/?ﬁoﬂr_‘qh:!fej. I(_:vv
IReainal

Put (zuhnu OF joe 10 o toll mioss, and pour Hirami £
L0y of tho atooos.
Posar nnrhnnrﬂﬁﬂ waror intey 1

dlasireac amount

Hinae the vivo and drau\ I o oo kottio, put um THEEY, OO WATHE AN
T I Sl

1 ® bowt, Ak T dnau SRk MUSIHTOOTIS With werter 10 st L.
Kaon tho woter i e DOWI T USEe O LIUMKHIM Heaautes. Fakeo oot e
N GArrOT Into stons an

: Ix EUEsr and moy maUcs with tho sombioe el ut e
MUARrOOm And carrot Dack INTo the Buw! with tha Tauid Lo roorinoade.

tho matmaon ron and ahraedded Nor m;uuwnuu to finish. Sarve in o

Hiromi 8 1753 of tatl @ilass, oarbonaract water




