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Development of Jujube pitter and Jujube product
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SUMMARY

There 1s a possibility of expanding the utilization of pitted jujube for
various products. We explored the possibility firstly by developing the jujube
pitter and secondly by developing various products using the dried pitted
jujube. We also conducted some of the prerequisite experiments. The results

are summarised as follows :

1. The weight ratio of the seed 1n jujube averaged to 19.1 %.

2. Juyjube was sorted into three groups, large(2.4 cm over), medium(2.1 ~2.3cm)
and small(2.0 cm below). The average size of jujube seed of each group were

6.15mm, 583 mm and 5.17 mm respectively.

3. The proximate components of jujube were moisture 20.4 26, protein 5.3 24,

fat 1.3 96, ash 2.7 %6, fiber 4.4 96 and nitrogen free extract 65.9 2.

4. Alcohol insoluble substance content of dried pitted jujube was 17.4 %. The
alcohol insoluble substance contained hydrochloric acid soluble pectin(3.7 %),

water soluble pectin(3.0 %), ammonium oxalate soluble pectin(1.0 %) and sodium

hydroxide soluble pectin(1.0 %).

5. Free sugar compositions of pitted dried jujube were sucrose 53.2 %, fructose



21.5 %, and glucose 14.3 % by dry weight basis.

6. Drying experiment of pitted jujube and unpitted jujube were conducted.
Moisture content and brix of dried pitted jujube reached at that of dried
unpitted jujube(moisture content of 11 %, 78 brix in 48 hours of drying) in 11
hours of drying. And this means that pitted jujube could be dried 4 times

faster than unpitted jujube.

7. The water extract of dned pitted jujube and dried jujube were investigated
according to amount of added water and the extraction time. The brix of dried
pitted jujube extract for 30 miunute 1s similar to that of dried jujube extract
for 150 minute. The brix of the extracts did not increase after 150 minutes of
extraction. As to the color of extracts, "L"” value was the highest in dried

jujube and, "a” value and "b” value were higher in dried pitted jujube.

8. For the purpose of developing new utilization of dried pitted jujube, 'Dried
jujube snack’, 'Sweetened dried jujube’, 'Jujube kangjung’, ‘Jujube yangeng’,
"Jujube jelly’, 'Juyjube-added bread’, ’'Jujube-added rice cake’, ’Jujube-added
roll cake’ and ‘Jujube-added cookie’ were prepared. 'Dried Jujube snack’
showed the highest acceptability when 1t was dried for 10 hours. As to
'Sweetened dried jujube’, it showed the highest acceptability when the dried
jujube was soaked for 180 minutes 1n sugar solution. As to 'Jujube kangjung’,
the mixture of shiced jujube 100 g, sugar 20 g, corn syrup 40 g, and soybean

oll 4 g appeared to produce the most acceptable product. As to 'Jujube
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yangeng’, the mixture of jujube precipitate(obtained from jujube extract) 200 g,
sugar 300 g, agar 34 g and water 300 mé appeared to produce the most
acceptable product. As to "Jujube jelly’, the mixture of jujube extract 34 mf,
sugar 10 g, gelatin 5 g, and water 51 mf appeared to produce the most
acceptable jelly. When 19.0 g of jujube powder and 9.5 g of sliced jujube were
added to the milk-bread mixture the most acceptable ’‘jujube—added bread’
was produced. As to 'Jujube-added rice cake’, the addition of sliced jujube
1126 appeared to produce the most acceptable product. The addition of 10 9% of
jujube powder to the roll cake mixture produced the most acceptable
"Jujube-added roll cake’. When 7 2% of jujube chip was added to the cookie

mixture the most acceptable 'Jujube—added cookie’ was produced.
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AR E(2)9] Ao A SH(12)F MAAst A EHoj(12)9] F A A
(14)el EA(18)(20)(22)& 2 AR, AXE2)e dF AHFoe 37 do4d
A (30)E AX A3 A E(38)(40)S wel +743e +74842)3 AFAAX
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83, £7R4)NE 95Po2 I ATLUYQRNE 2 A F$ o
@ A4l ¥AIS)Q0)(22 AR ANA d1, DI L18)(20)(22)¢) W)
Bolt ARZEH RHEG)60)62)0] AAAAST AAE©2)e] WS FSEH
(74)9 AAB TFEE(T6)2 2EAEDE WNEE79)9 Aulul x2S} REH
SAHA &3, TEFTE)NE FAH B2 o]l H0)E HAYA
T3 900 EBEZoE Y wols Wue WAHoR ARY FAWE ~
Ax(92)8 AHAA Eh3o] 32 AAZA.
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Plate 1. Jujube pitter
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Plate 3. pitted-Jujube
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Al1d A =

Ao 43 dFE $H719 19959 1080 AANE2HIM TYH Bz
Fon, X244 C)l HastHaA ALY A W g 2% O3 Ay
HAsHA ALE AT

1. 721 58} v[7}2 7o) F &y
WoEe TAYE 10044 108 Adstel FAS 21, 4 W A2 B
3 NE Reld T 2ze] A Do} FulE METYH

2. 52| A7l W hFHNQ AV EX XA}
PFEE KQ24cm o), (21 ~ 23cm), /M20cm ©}shHe] A FFoE B F
sl diFo] A7]o WE YF:H AV|EXE ZASG T
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IHEZL F 4 dHER 2 EsHa, 40 C $F3aE27)dA A X3

T84 Hel E3EL 4F E&AY 1¥E 05¢g°9 100 e FHFTE 7S
30 TlA 241352t 23] HE 5% § oFsle don, e gFe o7y
< I N-NaOH 5 7is23A A S48t | 7184 98 £852 784
HEl S FE3 FAbo] 0.2 % NHi-oxalate 100 e E 7F3F3L 30 Coll A 2A1F5<t 2
3] WHE &3 F A3ste] Ao, Y FFE o34dS 1 N-NaOH 15 =
VB A A SAEAT. A 7184 HEY 2EES € U8R HYEE FEE R
Abell 0.05 N HCI& & 713 3 80 TollA 2AI&Qt 23] wbE &% 3 o 33}
o AR &vty) 7HEAH HE E2EES A JMEA HE S &8
=°) 0.05 N NaOH 100 mE 7}3t 5 30 ColA 2A17F&<t 23] ¥b=
of 7t A

el FeFe] =AE carbazole-sulfuric acidgol] Wl EFFE=AZ 525 nmol

AN FBREE A3 9 e galacturonic acid monohydrate?] EFF A4S AL&3)

of 2hsl s

o
=2 11°

o o ~le
o

=g

iy



o} F AEE 80% olg&S 718l 80 ColA FIAARNE FE3J oy, F

ZNRE Y2t o3} 23 T EFHF2Z ALY, DAl 045 um membrane filter

2 Aqysted S48 AREE Y 7T EHE EEA %S glucose, fructose H
™,

2A271S Table 13 2t}

sucrose(Merck Co.)E& AF-&3}% L

Table 1. Operating conditions of HPLC for sugar analysis

Instrument High performance hquid chromatograph

(Young-In HPLC 9500 system)

Detector RI(RID-6A, Shimazu)
Column Cosmosil NHz (4.6X 150 mm)
Mobile phase 80 26 acetonitrile

Flow rate 1.0 m¢/min

Temperature 40 C

2 =389}

(2) 9=
A ol e} dut QS EFHZR7|NA 0 C 2 60 CTE AZFE Al7IHA
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Azt 2 Fxe] WIE AU FEE EH7I(FM-680T)E 283 243
Alge F7F9 20 g H7Fta @& 7] (Nissen-AN-11)Z 10,000 rpmo.2 383}
a2 313t o F(Whatman No. 2)§ H4& Fui& =HAIFEA(Atago, Japan)E 3
A&t o

3) 2%
A W 39} U9l giFE 50T, 60 C EFAR7IANM AZE AFHA A7
of & AMxof HstE SAJAUY.
dME = FOAE 1gd 7 40 ME FH7IsL 7o) 10 % TCA (tri-
chloroacetic acid) 10 ;& 713l A 204 2A]7F WXt § o F(Whatman No.
2)3 Ho] FHFEE EFFEA(Shimadzu double beam spectrophotometer,

UV-200s)& =73} ).

oA oW )R] Axlrd 2 ¥

AW o HY A2xdS A HAstdd A W dFE 3 D27 A
30TC, 407TC, 0C, 60 Cx #dx2E A7EM ARt GE =E28F, T R &4
ko] ¥3tE FA% AUt

8. AzxdFeo] FEAT

7} 7t e mE FEd9 54

A om Az dut AxdF 50 gol ddtd 22 5, 10, 15, 20v]e) 3] 23}
E EL 7l8tn, 5323404 100CE 808 F¢ 23 F F&dq9 EH
Z A8 o}

O

—

=

_36.._



(1) =
FEdY T FUHE =dFEA(Atago, Japan)E o] 83l Ao

(2) pH
F& 99 pHE pH 53 7](Orion, Model 420A)& °©] &3t &A &

(3) M=
M= A8 AAFE A7 9cem petri disholl ¥4 Digital color measuring
/Difference calculating meter(Model CR-200 Minolta, Japan)® A 3}i, Hunter
ol "L" "a" "b"#L = YUEUR e, oluf ALE3I FF WHMBY MEE L o=
9460, a = 0.3129, b = 0.3200°} A .

G4, 2& A0 hE 3299 54
W oW Azofel Auk AzohEo] 10w FBo] B bt EEAZHE0, 60,

90, 120, 150, 180, 210&)°l W& F&949 95, pH R A= ¥EHE £AEIAH.

o

9. A W AzoF9 o]LAH
7h A 23
(D A A @ g5
(2) A=
AFTAZTNA ZEA $£F8d A2A, A AW dF= 95T 122 A3
At ot o] wste @At e Al doxton, XUzl o] 4k dExdiF¢
zFol 7} ok, weta] AREEE GFAT|IHA ¥t g5 s Alse @
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A M W RS wEe 7S e 2R 0T LEAZ N AP 7
ZA 7N BEAALE AAGAT

. 3 33

(1) A5 : A W AZXdF, dextrose, sucrose, sorbitol, glycerine, malic acid,

W oW AZYFE o8¢ U3 FHe AZE Scheme 13 Zol AAFALL =,
A W AzxdiFe A FEA 3 FY HFIE EolsEF 3] Hsh4,
A W AZXNFE FA7EENA 583 FAAY. FAR dFE Table 29
2o Azd GAF AUA AGd] gol 383 stdatn YA g FAF
Al A FAN60, 120, 180 min)stA oW, TAl Bl &4 AGHolA 9} 2
= ¥R 71d ® BA FALS AAEHY. B JAF dFEHEY AdFEL
Z2F B2 AASANLH 60 T Ax7|AA 2042 AFde diF FHE o

Table 2. The formula of sugar solutions for production of 'Sweetened

dried jujube’
(unit : g)
Matenial A solution B solution
Dextrose 30 26.3
Sucrose 20 375
Corn syrup 47 88.1
Sorbitol 1.0 19
Glycerine 2.0 3.75
Malic acid 04 =
Water 399.6 312.5



Dried pitted jujube

Steamming

! 5 mimutes
Soaking
in A solution

J heating for 3 minutes
standing at room temperature

Soaking

in B solution

1 heating for 3 minutes
standing at room temperature

Washing

Drying

I‘—I

I 20 hours at 60 T

Product

Scheme 1. Procedure of 'Sweetened dried jujube’ preparation

_39_



ot 27
(D) AR A A A2RF, AeH, TR, A
(2) Al=¥H
% ZHe 2 A¥olM 4B wu](Table 3] we Scheme 29 $Ho
2 AzsAt & BR, 49, 4448 EFHT 42 st @78 39 e,
A7) HFE W1 BTAF HolEE EFHUT YWY Av: 4P Ra

=

H
O
djo
of!
Ru)
g
rﬂ
iy
2
o
R’)
e,
o
[
[y
)
™~
X
N
X
-
N
=

at
[U;)i
L)
ol
o
o
ne.
2

Table 3. The formula of 'Jujube kangjung’

(unit : g)
Material Ratio
Dned pitted jujube 100
Corn syrup 60
Sugar 20
Soybean oil 4
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Soybean oi1l, Corn syrup
and Sugar

Heating

I

| < adding jujube

Mixing

Molding

Cutting

Product

Scheme 2. Procedure of ’'Jujube kangjung’ preparation
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cf. 3 &7
1D Az XA " A3 T4 3H, &
(2) A=z
A W AZFE o] & ulF Y7 AXT Scheme 33 #o] AAsH
=, A W Az 10M $ZF9 £& 7Fsta 100 TAlA 22413 7HEFE% ¥
Ayl THEZ BEsAT. 2T EL A B0 mesh)E FHAAAH AARES A3
AASGRED Lo FdE> dAZFY S &S 52 Ho HIspH
ol A= YA AWEIAA JHHIIH O HEFEo Fo] A FABE JUH-
Hada, 4%, & 2 £9 w&dv|= Table 4, 59 &4

Table 4. The formula for ’'Jujube yangeng’ changing the amount of agar

Matenal A

Jujube precipitate 200
Sugar 400
Agar 5.6
Water 800

(unit : g)
B C D E
200 200 200 200
400 400 400 400
8.4 11.2 16.8 22.4
800 800 300 800

Table 5. The formula for ‘Jujube yangeng’ changing the amount of

sugar
Matenial A
Jujube precipitate 200
Sugar 100
Agar 8.4
Water 800

(unit : g)
B C D E
200 200 200 200
200 300 400 500
8.4 8.4 8.4 8.4
300 800 300 800
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Agar Dried pitted jujube

J,*- adding water

Heating

Filtration

l

- jujube precipitate

Sturring and Heating

Cooling

A

Product

Scheme 3. Procedure of 'Jujube vangeng’ preparation
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(1) As : A MW AxdF Ay, g B

A W HAZXHFE 0|8 Y3 A9 A X Scheme 49 Fo] AA3)

i AzgE 23] 1009 B2 stste] 10TAA 2T 71 2528 &

dz nYE2 skt T Azust Age A7bsm 80T 581 )
dateaN ds mgom Wy F ATAA 60EES WAAA Aoz AYY

Table 6. The formula for "Jujube jelly’ changing the amounts of sugar and

jujube extract

(unit : g)
Material A B C D E
Jujube extract 95 90 85 30 75
Sugar 0 5 10 15 20
Gelatin O 5 o 5 5

Table 7. The formula for 'Jujube jelly’ changing the the concentration of

jujube extract

(unit : g)
Maternal A B C D E
Jujube extract 8.5 17 255 34 425
Sugar 10 10 10 10 10
Gelatin 5 5 5 5 5
Water 76.5 68 9.5 ol 42.5



Dried pitted jujube

l*_— adding water

Heating

!l 2 hours at 100T

Filteration

!

Precipitate Filterate

| «< adding gelatin and sugar

IQLI

Heating

! 5 minutes at 80 T

Cooling

11 hour at 4T

Product

Scheme 4. Procedure of 'Jujube jelly’ preparation
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(1) A5 : AEHE A W HAZXdS Mol A AT vtolrld, o] AE

’

5 Alwe] AZX+ Scheme 59 #o] AAEHY. &, A5 Table 83 2
2 T¥std W 3 12 HE(LE 27 C, 5 1 70%, A17F : 50 min.)
£ Azen AT 272 F8tn WAEY10 min)E AX APt A4H
2 2% HE(E 1 271C, % 1 710%, A1zt : 556min)E AHAon QB4

HeT i 160T, FHELE 1 200 T)olA 2B 79 AW Az

Table 8. The formula for ’'Jujube—added bread’

(unit : g)

Matenal A B C D E
Strong flour 100 100 100 100 100
Yeast 6 6 6 6 6
Sugar 8 ol 8 8 8
Salt 1.8 1.8 1.8 18 1.8
Magarine 8 8 8 8 8
Yeast food 0.1 0.1 0.1 0.1 0.1
Milk 4 4 4 4 4
Water 62 62 62 62 62
Jujube powder 28.5 38.0 19.0 19.0 -
Sliced jujube - - 9.5 19.0 28.5
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Matenals

Mixing

1st Fermentation

I{_I

! 50 minutes at 27 C

Dividing

l bench time
(10 minutes at room temperature)

2nd Fermentation

l 55 minutes at 27 C

Baking

1 oven(160 ~200 T, 25 min.)

Product

Scheme 5. Procedure of 'Jujube—added bread’ preparation
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! 5 hours in cold water

! « adding of raisin or jujube

| < adding of sugar and salt

Steaming

! 15 minutes at 100 T

1

Product

Scheme 6. Procedure of 'Jujube—added rice cake’ preparation
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oh. 3 EAY
(1) A= 98 E, dFEa, 2%, 92, 485, &g, Wold a9y o
Bl 2 (ester-sp), &, vtdatsd, A= 2.4
(2) A=
3 SALE AxE Scheme 79 #ol mel AASPT = WA Ay &
Z, olzE=, wWolZ W}orh 2 WIS He F oUW HAslewA TanF £
st o7l =, EUHE, dFEEe ERES ¥3 5T g5 A= 24
& H7bste] M HFH FS o] Fo] BAL N2 g, LE(FRL
5 1190 C, stF-=% 170 T)AA 1587 79 EALES Ao olg gF &
A2 AsF4dL Table 99 #
Table 9. The formula for 'Jujube—-added roll cake’
(unit : g)
Material A B C
Weak flour 300 300 300
Sugar 369 369 369
Eggo 390 390 390
Salad o1l 84 84 84
Vanilla flavor 4.5 4.5 4.5
Salt 24 2.4 2.4
Ester—-sp 13.8 13.8 13.8
Baking powder 4.5 4.5 4.5
Water 81 81 81
Jujube powder 0 30 60
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Sugar, Salt, Baking powder
Ester, Yolk, Vanilla flavor

1st Mixing

I

| < adding albumen

2nd Mixing

and jujube powder

l*— adding mixture of water, weak flour
«— adding salad o1l

Panning

Baking

I*—I

! 15 minutes at 170~190 T

Rolling

I

Product

Scheme 7. Procedure of 'Jujube—added roll cake’ preparation



)% F#7)¢ AZE Scheme 89) ol wet ANsATh =, WA wolrtAL

EHA 7|5l Ag b3 dwlsogd FuF T3 thd ofr)o vkgE R AT W

Table 10. The formula for ’'Jujube-added cookies’

(unit : g)

Material A B C D E

Weak flour 300 300 300 300 300
Magarine 100 100 100 100 100
Sugar 150 150 150 150 150
Baking powder 2.5 2.5 2.5 2.5 2.5
Salt 1.8 1.8 1.8 1.8 1.8
Egg 90 90 30 90 60
Jujube powder 45 60 60 —~ =

Jujube chip - — 10 10 20
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Maganne

l beating

1st Mixing

{ < adding of sugar, yolk and albumen

2nd Mixing

«— adding of weak flour, salt, baking-
powder, jujube powder or chip

Molding
Panning

Baking

l 15 minutes at 170~200 T

Product

Scheme 8. Procedure of 'Jujube—-added cookie’ preparation
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B HAE OF ZIZHENE o8, T, A R AW Fee THH
A 71zxg, sk ¢4, A9, ¥, A9, F79 5= 3} £

A 713 &0 disty 84 1299 d5adol ofsted HrtstA. &, W$-F
53), FHdH), EFoIt@4), 4G 2y), ofF vHugIi)g stdem A3
H 2ol et ANOVA TestE ol&std FAASP L, 2 Aef73te] &4
el 2948 Duncan’s Multiple Range Testoll wal 7539 o).
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A 34d Ay ¢

1. 7vA 5o} B|7}A Fof F ey

A& FA92 100704 103 ¥Rt FAE 931, A sl 7|42 345
I ANE YT F A4 FAE dof THHE ST dtFoR gF
o] 53 R FIFule YFY FF ot di zojrt JdE ReFE 4B A
Sl 2 A3 AR e A5 A9 HdFZ0 7 809%E UYEMIA I,
HF=A = 191%F YEF A (Table 11).

2. 2] A7 & diF=He] A7|FE XA}

& K(@4cm o), #(21 ~ 23cm), /M20cm ©l3hHe] A T2 &
Fato] tFe AV GE fFAY AVEEE ZAE AiHe Table 129 2
o] 9] A7I7F 24 cm 1A FH(AR)AANY dFHAQ HF =7+ 6.15 mm
e 21 ~ 23cm sH(H)ANMY FH e HF Z7]= 583 mm, 20cm ©] s}
A SHFUNAAY dFHNe FF A7]E 517mmE Z+2ZF el

Table 11. The weight ratio of jujube seed and flesh

Flesh Seed Total
627.1g 147 5g 774.6g
(80.9 %) (19.1 %) (100 %)



Table 12. Size Distribution of the jujube seed

Jujube size

Seed size
(mm) small(2.0ce below) medium(2.1~2.3cm) large(2.4cm over)

0.1 — 45 O

46 ~ 5.0 48 9 1
5.1 ~ 55 134 48 10
06 ~ 6.0 30 74 39
6.1 ~ 6.5 44 112 99
66 ~ 7.0 3 27
7.1 ~— 15 19
76 — 8.0 1
8.1 ~— 8.5 2
The number 311 279 197

Average 5.1768 5.832 6.1545
Deviation 0.4787 0.508 0.5222

204 %, ZAWMAo] 53%, ZAGFIF 44 %, 3 R0 27 %, ZA o] 1.3%

gol ATt THHE, ANt AR Fol= ol 284 %, TEO] 578 %, =T AO]
52%, Z/7F 4.3%, £3]F0o] 29%, Aol 14% w5 AUG-
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Table 13. Proximate components of dried jujube and dried pitted jujube

(unit : %)
: : . Nitrogen—free
Moisture Protein Fat Ash Fiber extract
Drnied
vitted jujube 204 5.3 1.3 2.7 4.4 65.9
Dried jujube 28.4 5.2 1.4 2.9 4.3 57.8

3l AE9 MEY 2 AEU TREH AROSEZAN Q7Y AFAoZE 4AFEHXA
2T ZHALE Aot} Table 149149 Zo] A Wl AZXNF9 FA$ 174 %, 4l
AZYP32] AL 178%E & ol YAt

Table 14. Alcohol insoluble substances in dried jujube and dried pitted

jujube.
(unit : %)
Alcohol insoluble substance
Dried jujube 17.8
Dried pitted jujube 17.4



dutdo g FAuES sAH A w2t A9 stgFo] i Frtsty, % & A
Al dol Bapgol me} z2jo] Hap A3t AW, oA A 7HEA, @ 7HE

A ARle] I Hadhe Wk, 49k A A" R FokstAl doh

A8 A3}, Table 159 o] 1 3hae] glo] @ zho]7} g1t

o] T HAHAE AEHE TAS A AEE FAGE Aoz Lz Al

tlo

7Hed #H"l FEo] T AR EF 37%2 U8 AEREY 224 YEgn, 347
of AEZEZA YoM #FedHz SAsts F8&4 HAde FHFS F Alg BEF

30 %5 UEhYo] ol Tk 7184 Hue gFe HA A =N g

% 75 % o4& AAEATE A Mg, Ca 5o 27t #&0| &5 Addsle &

7FEA AEe R W AZYFEI 1.0 %, At AFRNF7F 1.1 %5 YERE IO

Table 15. Soluble pectins in the alcohol insoluble substances of dried
jujube and dried pitted jujube

(unit : %)
wSspP ASP? HSPY SsSp? Total
Dried
pitted jujube 3.0 1.0 3.7 1.0 8.7
Dnied jujube 3.0 1.1 3.7 1.1 3.9

DWSP : water soluble pectin

2ASP : ammonium soluble pectin
YHSP : hydrochloric acid soluble pectin
PSSP : sodium hydroxide soluble pectin
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AW Hxdiset Advt AxoiFe {fElgdS v 243 A= Table 163
20, 39 F3 92 glucose, fructose, sucrose’} FE Tolg olE St
dut Az2diF2 F 5 fructose?l 351 %2 7HF Bo]l AEHY oW, glucoses}

%

sucrose’l Z+2t 299 %, 215 %=2 YEeElgt. A @ AZXg39 L+ sucrose’}

532 %= 717 Bol HEHRAIL, glucose®t fructose?} 212t 143 %, 215 %= U
ebuoHFig. 1~4).

ol9} Zro] AWt AZYF9 FaY FANME fructosed FHEo] = A e
O A Wl AHAZgF2 Lo sucrosedFHo|l A vEldEd, ol A wW o)
FE& ¥t 5 HEEAF Zo] A7 WEed AN W T HLe F5T
Z4l P

welaAae Ao JAlg dEor wuy

e
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o
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Table 16. Free sugar 1n dried jujube and dried pitted jujube
(unit : % /dried basis)

Dried jujube Dried pitted jujube
Fructose 35.1 21.5
Glucose 29.9 14.3
Sucrose 21.5 093.2
Total 86.5 - 89.0
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Fig. 1. HPLC patterns of standard free sugars
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Fig. 2. HPLC patterns of free sugars of jujube
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Fig. 3. HPLC patterns of free sugars of dried jujube
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Fig. 4. HPLC patterns of free sugars of dried pitted jujube
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7. 52 AEAE

a9 Azl = A7EA7E dA 2 A= Ansriet =3

A Awid oz Agsts AEAZIIC % #ERE ANSFAT. A W Yo <

u

Fol HEE SA-4E ZHA(Fig. 5 6), A ¥ d3=7} At

o)
e FREF PBavt 43 AWIL & 5 AU Guk ghEo
C z 2

AR, A W giFo] 5o 50 ColM Az di= 1243, 60 TolM = 114

A W o Fel AW =2 GFAZXIIE 50T € 60 CAM HARE AF)|HA
AlZboll @& Fxo WalE ZAsAYhFig. 7, 8). N M & 50 TolA 114
Zr, 60 TolA 10A)7k9ke]l 75 Brixel Eg3lgon o3 2= g Wiy gl
o olRE Ayt diF XA FY GEA EEdte AERGY 4u] A wE
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Rovl, A W giRe] AEZEE FPe)A Uehd Are FArE RolQ
FRGFY FAZ A% HYHA GE F7z BUHYG

3) TN

A ow thFe ANk FE AFARERVZ 50T 2 60 CollA AZRE A7WA

Azto] W Mz Wilg =43 AF(Fig. 9, 10), Ay th3:E 10417t o) F,
A W e 4AZF o) @A ZEsF sk
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Fig. 5. Changes in moisture content of pitted and unpitted jujube
during the drying process at 50 T
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__65_.



90

80

70

60

50

Brix

40

30

20

10

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Drying time(hours)

Fig. 7. Changes 1n brix of pitted and unpitted jujube during the

drying process at 50 C
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Fig. 8. Changes 1n brix of pitted and unpitted jujube during the

drying process at 60 T
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Fig. 9. Browning of pitted and unpitted jujube during the

drying process at 50 C
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10. Browning of pitted and unpitted jujube during the

drying process at 60 T

_69__



A oM tfF=E dFUEI7IE 30T, 40C, 50T, 60 TAA ARE AF|HAN F&
}

grarel wss 24§ AW(Fig 11), 50 TANE 1243 60CTANE 114137)
THE gEgEe] 7 A9 U 28y 30 TollA & 48417, 40 TN &=
AR ASHo2 FEFF) FastFed, olRe Uk o
Az we) AFH §AF Ho|QOonZ 40To|de] LEA 7

FA A ge Aoz BUHY.

(2) B &%
Al M 3= EFHZEX7IE 30T, 40T, 50 C, 60 CollA AZE Al7|HA A
7t M E Fxo] WEE =A% A (Fig. 12), 50 TAXE 1242 60 CTAA =

11AZ o] FRE Fwe Wart Ao ¢, 22 30 TS} 40 TAME 4047

A W JFEE EFAZZIZ 30T, 40T, 50 C, 60 CoAA AZXEZE A|7]HA A
gho W& @M xe] WaE FA4% A3 (Fig. 13), Ao A3 me} gy =7t
A&Aog Frletd e, 60 CAME AFR 20X 3744 27t F43] 713

o7k I ol FRE = awgt F7HE YERRAY.
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Drying time(hours)

11. Changes 1n moisture content of pitted jujube at

various drying temperature
A:30TCT,B:40C,C:50T,D:60T
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Fig. 12. Changes in brix of pitted jujube at various drying

temperature
A:30T, B:40C,C:50T,D:60T
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Fig. 13. Changes in browning of pitted jujube at various drying

temperature
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=9 22 A& HEHAY. E§ o]& FE5 Y9 pHe FEAIC] BHE o
gF 1 o] RolAl= AFS BHiow, dit Hx diF7t A W Hdx YgFEYg
pH7} & @A JGErsT o] AL A W Ax diFd vl AdHozg AFX £
=7F =9 ot Fo| ARVt F B mAiho BHor A #

_#_le_
=L LAl Fr|te® AEEO] F=FA] pHYZF RolRA|7] WEos HeE Tt

Table 17. Properties of dried jujube and dried pitted jujube extracts
depending on the amount of added water

Amount of water : Color
. _ . Brix pH
(times against jujube) I o b
5 7.8 5.14 39.57 10.27 32.48
Dried 10 3.9 5.24 44 64 5.12 2950
pitted
jujube 15 2.1 0.33 22.35 -0.91 22.51
20 1.3 5.36 53.17 -1.66 16.57
5 3.0 4.02 47.70 2.02 30.94
. 10 1.4 4.05 51.47 -1.37 20.90
Dried
Jujube 15 0.6 4.07 54.32 -1.99 12.26
20 0.1 4.11 56.24 -2.21 9.94
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Table 18. Properties of dried jujube and dried pitted jujube extracts
depending on the extraction time

Extraction time _ Color
(min) Brix pH
muin L a b
30 1.2 5.05 53.49 -1.27 16.72
60 3.2 5.03 50.23 0.69 24 93
Dried 90 4.8 5.01 47.63 4.97 2961
pitted 120 5.4 4.97 42.27 9.66 31.10
jujube 150 5.6 4.87 40.49 10.58 31.03
130 Hh.6 4.75 36.58 14.00 22.21
210 5.6 4.68 31.92 17.36 18.27
30 0.0 4.12 59.86 -1.66 4.09
60 0.5 411 57.52 -2.13 10.58
90 0.9 409 53.86 -2.13 14.62
Dried
.. 120 1.1 4.07 51.47 -1.37 20.90
jujube
150 1.2 4.03 50.15 ~0.66 23.74
180 1.3 3.82 44 .97 1.35 26.82
210 1.7 3.76 45.76 3.28 30.20
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etA ol e HES Hdstr] e dIdezA, A W gt Ayt FE 60 T
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o Az 1A a3 ot ® 7|3k MY F2 HbE Bk

FEAN fold $5E Aoz v

o 223 92 FEAHA 71ERAA 5

% tH(Table 19).

X

Table 19. Acceptability of 'Dried jujube snack’ produced with different

drying time
Drying time(hours)
4 6 8 10 12
Color 4.75 5.13%° 5.50° 4.75% 3.75°
Texture 3.13" 3.13" 4.88%" 5.382 3.00°
Taste 3.10° 3.18" 4.80%" 5.382 3.63"
Overall 3.63" 3.50" 4.63%° 5.502 363"

* In a column, means followed by a common letter are not significantly
different at the 5 2% level.
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o g S

Fdol] FAAMZS 2N AT I VIZE HAE AAE A, JAA

F 180%-9°] 60 % 1208 HAHY 5% oA Y54 53 Aoz e
w3 (Table 20).

Table 20. Acceptability of 'Sweetened dried jujube’ produced with different
the soaking time

Soaking time(min)

60 120 180

Palatability 3.30° 3.90" 4.80°

* In a column, means followed by a common letter are not significantly
different at the 5 2% level.

Table 21. Acceptability of ’'Jujube kangjung’ depending on the form of
jujube material used

Sample

Jujube powder Jujube slice

Palatability 3.00" 4 .50°
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e, 3 3%
hH HIFFA.0%, 1.4%, 1.7%, 24 %, 32 %)< Zelste] A23 g3
el 7B R E Z AL 3 Q_L]. 3t 14 %= 2 7131 Al 8 % o] Eﬂ-’ Z A7 9 Z3A
D 71Z=AA 5% FEAA FoAsA 58 Ro2 YEltH(Table 22). 3%
ARY 14% FHF] d9Be GP FAL Az JEES PAYG A3,

400 g 2% H7ho]l & Alg vlgto gt 223 2 F}AHQA JEEgA 5

% TN FstA $53 Aoz YeltH(Table 23).

Table 22. Acceptability of 'Jujube yangeng’ depending on the amount of

agar added
Agar(%)
1.0 1.4 1.7 2.4 3.2
Taste 3.40° 4.60° 4.00* 3.50" 3.10°
Texture 2.30°  4.40° 3.70%" 2.30°  1.80°
Overall 3.00°" 440 4.10° 3.20"  2.10°

* In a column, means followed by a common letter are not significantly
different at the 5 % level.

Table 23. Acceptability of 'Jujube yvangeng’ depending on the amount of

sugar added
Sugar(g)
100 200 300 400 500
Taste 2.00° 3.10" 4.00% 4.70° 3.40°
Texture 2.10° 2.50 3.20%" 4.10 3.10%"
Overall 1.10° 3.10° 3. 707" 4.60° 3.20"

* In a column, means followed by a common letter are not significantly
different at the 5 % level.
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AT F2 S5gos A A dFFEdn d9Fe destd Axd
Aol #HALE At 1 A3 Table 240149} Zo] A& 10 g,
HFFEd 85ge M7 st /M 2 A48 AU 5% FEAAM =
o|F zo)7t fle Ae2 YEWY. W Ad 5g, ABF 10gd HFFEH
o] F7teEE st Axd A AFHAE HAE A, Addn H¥
of Asuigtel dFFEde MUl HIHR AlFTol 2AZF F VZEAA 5%
TN FesA 3 Aoz YESRH(Table 25).

o

O

Table 24. Acceptability of 'Jujube jelly’ depending on the amounts of
sugar and pitted jujube extract

Sample
AV R? c? DY E5)
Taste 1.89° 3.22° 3.67° 3.33° 3.11°
Texture 2.33° 2.88° 3.67° 3.56° 3.56°
Overall 2.11° 2.33° 3.56° 3.44° 3.16*

Pitted jujube extract(95 mf)+ sugar(0.0 g) +gelatin(5.0 g)

“ Pitted jujube extract(90 m¢)+ sugar(5.0 g)+ gelatin(5.0 g)

* Pitted jujube extract(85 mt)+ sugar(10.0 g) +gelatin(5.0 g)

Y Pitted jujube extract(80 mt)+ sugar(15.0 g) +gelatin(5.0 g)

*) Pitted jujube extract(75 m¢)+ sugar(20.0 g) +gelatin(5.0 g)

* In ‘a column, means followed by a common letter are not significantly
different at the 5 % level.
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Table 25. Acceptability of 'Jujube jelly’ depending on the concentration
of pitted jujube extract

Sample
A 1) B2) C3) D4 ) ES)
Taste 2.83° 2 50° 3.67° 3.83% 3.50°
Texture 2.33° 2 50? 3.67™ 4.17° 3.552"
Overall 2.17° 2 502" 3.84%" 4.27° 3.47%°

" Pitted jujube extract(8.5 mt)+sugar(5.0 g)+gelatin(10.0 g) + water(76.5 mt)

2 Pitted jujube extract(17.0 me)+sugar(5.0 g) +gelatin(10.0 g) + water(68.0 nt)

Y Pitted jujube extract(25.5 mé)+sugar(5.0 g) +gelatin(10.0 g) + water(59.5 mt)

Y Pitted jujube extract(34.0 m¢)+sugar(5.0 g) +gelatin(10.0 g) + water(51.0 mé)

*) Pitted jujube extract(42.5 mf)+sugar(5.0 g)+gelatin(10.0 g) + water(42.5 mf)

* In a column, means followed by a common letter are not significantly
different at the 5 % level.
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T AW A7 v dFE2 H HFE8olAE Table 89 7o 2 H
7belal Mg A Z2I F BeHALE AASAS. 1 A gFET 10 %9 dF
Ed}ol A 5%E HUISE Aol Aoyt g2 A8 vl 5% S=FA &5
A+ Aex Yetytt(Table 26).

Table 26. Acceptability of 'Jujube—added bread’ depending on the amount
and form of dried pitted jujube

Sample
Al ) BZ) C3) Dd) ES)
Palatability 3.44" 3.11° 4.89° 256°  1.00°

Formula of milk bread+jujube powder(28.5 g)
2> Formula of milk bread+ jujube powder(38.0 g)
Y Formula of milk bread +juljube powder(19.0 g)+sliced jujube(9.5 g)
? Formula of milk bread+jujube powder(19.0 g)+sliced jujube(9.5 g)
* Formula of milk bread+sliced jujube(28.5 g)
* In a column, means followed by a common letter are not significantly

different at the 5 % level.

Ab ti &

W5 H7stA @< WA7|9 diFestol&As 7 f4d7], dx= 2§
HFE 7 W& A4 Azxdd FeHAE AAAY. 1 A 22
< Z} ool FoF Aozt Ao, 9 FHAHQA VZEAA gFEeols

& A7 A8 5% FEAM FYsA 58 Ao E YEstH(Table 27).

el
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Table 27. Acceptability of 'rice cake’ produced with different additives

Sample
Al) BZ) CB) D4)
Taste 3.64" 4.45° 3.73%" 3.09°
Texture 4.18° 3.91° 3.55% 3.91°
Overall 4.27 4.45° 3.45"° 2.73°

D" Control(rice 1.6 kg)

) Control + sliced jujube(200.0 g)

* Control + dried grapes(200.0 g)

Y Control + jujube(200.0 g)

* In a column, means followed by a common letter are not significantly

different at the 5 % level.

S Table 99 o2 HUste Axd ZA4Y
T 10%E F7He EAYe] e dEY 5%
e TH(Table 28).

Table 28. Acceptability of ‘Jujube-added roll cake’ depending on the
amount of jujube powder

Sample
Al) Bz) C3)
Color 4.64° 3.73" 4.18%°
Taste 4.27* 4.64° 3.64"
Texture 4.09% 4.45° 3.18"
Overall 4.09%° 4.64° 3.64"
D" Control

2) Control +jujube powder 10 %
3 Control+jujube powder 20 %
* In a column, means followed by a common letter are not significantly

different at the 5% level.

_83_



Ab i F7

F719 A= vl =&Y R diFXZS Table 108 202 #HIbste A
3% F719] #dHAE AAF 2, dWFEE4S 7% FJOMe FI7F 9E A=
of vlgtq 5% FTANA FYsHA 5% Ao =2 e (Table 29).

Table 29. Acceptability of ’'Jujube-added cookie’ depending on the
amount and form of jujube material

Sample
Al) BZ) C3) Dd) ES)
Taste 350"  3.12° 3.50™ 4 13 4.752
Texture 257" 3.71%° 3.29°" 4.00° 4.14°
Overall 3.38" 3.38° 3.38" 4.382 4 .88°

Y Formula of cookie+jujube powder 15 %

? Formula of cookie+ jujube powder 20 %

¥ Formula of cookie+ jujube powder 20 % 1+ jujube chip 3.3 %

Y Formula of cookie+jujube chip 3.3 %

) Formula of cookie+jujube chip 6.7 %

* In a column, means followed by a common letter are not significantly
different at the 5 % level.



Plate 4. Dried jujube snack

Plate 5. Sweetened dried jujube
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Plate 7. Jujube Yangeng

Plate 8 Jujube Jelly
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Plate 9. Jujube—added bread
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Plate 11. Jujube—added roll cake
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