Atk vk A I LR < i (19)
kB MR R 3 B e TEAT AR

FHE ®RBES BEE

'

AL SEEE S ETE SREST » ERERIINIELI8% FEk e RS RERRRAR A -
MR TS TR pH [ETT R RBCEERE 2SR FEARBUERTY - RGP RAX S ENTE
52.9-62.4% S » pH {EMEIGTE 4.4-4.7 » HEETE0.24-0.35% [ » Tl R BRI 4 B /112 33.6-44.8 “Brix
$15.4-6.0% [ » MEAEMERIE REH20.90 o FHHR 35°C BABRG 1R 4 /N T HKIESREEZE 084 LIT »
K5 & BRI 8.9-10.3% » M S ARBRTER R B E TR - Erh e SEAaa S B
RERERE » HRS TE -5 RiGHERLE » MAMSERIERERE ERAOERETR AL R
EEORBARE -

BRI W o A RIREAS

o)

)

RS+ SRR 0 —S o EEEAEY - RERFRES - SEAEEREZHNES > 25K
B HIEEARES 4,917 AE » BERE 124,643 AF(S) o HRERIE > REA S ARER - BRHtE R
> FRETSNE A - AR - RO - (HRERg (210 B IR 6 2 HARN TR - Bl
HECITESERASR  BMFARGRERSE  TEZAAREREFEN KL ks mn -
ERTEER » B RABIELE > HIRNHMERTRIERG 10 « RIEERTIERHRRE
FRBEERE » AREHERATRSEREE » JEE 2T FREENSZKIEY » BRENRE
m - EE - (SR - REAREEERSSORSRENTREY - A&RABREY  LTFRFKERK
wEEHFAREINIES. -

B EEEEAEERMENERNGR  THREAE | BAS RS PRERSREAD RE &
&4} & & (High Moisture Food s HMF) HAKIEMEMH 09-1.0 » KSBMEMBETER  FRUERS
(Intermediate Moisture Food, IMF) » 3 /K{EM¥ /12 0.6-0.9 O BEMTUEE | BTG * (Low
Moisture Food, LMF) HAGEMEZE0.6 I TH » MEVTEEL K - FrEEPIRMERSRIEH KD §EE10-40
% AGEHEAFL0.6-0.9[8 » TR SR E I A R ERE AR BEARERNTRAZ AR

NARBE TR RET » — I - B - MG - EEMEEE - MG ME R B RERZ OIR
AIEMAEFRS RIS 0.91 » 0.88 > 0.80 » 0.75 » 0.60 39 o FAFAFPIRERBNA » RIFATEIELRER



(20)

PEEEEURBHRREFI7H

BEE - DRRN —BMEN <R 2% -

SRHFNHKEREYER N IREERNGEE - SBREHABRMRE - RI§LEER < RE
AR TEE () o AHFHIGEURBETIR K » ERRMIEEPER Z B19 - DIFIR BRI TR
BEIEFSEAMEN - ERAEC AREKINTENTE - BIEREMRZR - BIREFTZ1SS6U L 7T
NI FUBR B8 B PR T o ANAKEE(T LB e (517 RIBRIRBETRE 2 10 56 » TR BRABE — 1S 4- 6
% o FRFEFRERAR » RERARIRRD) » BREEFRE - ERRGBEURIIRERIAE pH 531
HERFTERRE IR ©

—~ HEME : RIBIMTRBIE T FIsREZ +=(ERTRE -
ZEBEA:
LRGBS R - BRELERRINT AT o

ABRE .

BRAE :

C pRF :

R~ 15—~ I RE 5% ~ HEEL0.1% ~ B{LF50.05% HLEAER » B—RER—-BOR
Kt RE3% - HEKE0.05% ~ FILF50.05% » HEITHE - REIF— B LR K~ INROFE4
% ~ 1R 0.01% > EFTH— KRB ORI 4% ~ HEIRER 0.01% EfTE =K
R BIE 4.0% » ETHBEZRER-BORAK~PHS

A= IS~ REE 5% ~ HEHERR0.1% ~ JL§50.05% HIRAMEE - B—RER-HOR
RN RE 3% ~ HEHE 0.05% ~ BILE5 0.05% » EITHE_ REER— B LERA— 45°CEE,
BCAR 4.5/ \RE—DORDPE 12% - HEHRERO.02% » EEFTHIR—HE OB A —~ PRI, o

R~ )5~ RE % ~ HEMREL0.1% ~ JILF50.05% HILIEARHE - H—REWM—~ LR
AK—HIRER3% ~ 1EREL0.05% ~ FALF50.05% > FEFTH Z REBR— MU IR A~ hoROwE 12
% ~ HEHE0.02% » EITHER B LIRAK—~ MG -

DRI I RE 5% - MERER0.1% ~ (LE50.05% MILTSARE o F—RER-BOR

AR—HIRE3% ~ HRER0.05% ~ FIL#50.1% » EITHE KRB~ B UK~ 45 CEEES
BR4.5/NRF—HIRDFE 4% ~ HEMRER0.01% - ETTHE—REER—~ B0 AR A~ HIROYE 4% ~ 1
B 0.01% » EITHE - RIER—EINWIE4.0% » EB=KIER—~ B ORA—~ PR o

R )R-t RE 5% ~ 1RRER0.1% ~ RILEE0.1% MILVEARE » B REBR-BLR

A 45°C SRRGHR 4.5 1N — DIEOE4%  HEHRERE 0.01% » SEFT55— MK~ b A —
DIRSE 4%  HEHRERO.01% » #FTHE Z RIER—~ENRIEA% » EITEZ KM~ R LA
LHF o

2. FRE A2 A
ZRER 5 REER— RS —— ARE
—HREZR— — TR R — B
HE R — KW — —RER— AR —CRE

—HERE— 2 RER AR —DRE
—HREZR— 5 RBER—BRE R —ERE




PIREFARBE I TN R (21)

3MTAEE

(1) &4 ~ B ~ A ~ HIKD B K AOAC HHEITZ (19 o

(2) iR ¢ 10 SREEES: » hn100m! ZKEHA » DURHEITRE » DLO.IN SE(LEAREE pH 8.1 » LI
MR S EET D o

(3) Bl : AR SARIKILE » DUREIARREL » DIK,CrO, BB RBIFE L0 IN TRE R E BALIR
@) o )

(4) AIEME © 1SS YR (Gmm 85 ), #5145l E 4 (Thermonstanter » DT Set » ROTONIC
AG » Swiss) P25°CTHIZMEM o

(5) B8R - DIFRNEE EIRE L » il 25 CREERE -

(6) ti2 : Lla#=E} (Color and Color Difference Meter » ND-1001DP & ) §llE » DAL, a, bfER
Ho LEXRREE » 10RB2H 0B2E | offf + RTAEG - RTKEE b {HR + RTK
> -RRER - ‘

(7) G HHIE : % FUDOH KOGYO CO. LTD. Y114 i€ 8% (Rheometer »* NRM-2010 J-CW) iﬁﬁ
HIE » FIEEEMT - ISR 10kg 8 S50 No.13 g5 #14E (adaptor) ; 78R (clearance ) :
20% ; B BEE © 6 cm/min o FLERIRMME @ 1 (REFECEAISEYHAE 6om/min o

(8)pH {# : LLJENCO ELECTRONICS,LTD 4 # Z pH/TEMP METER MODEL-671 fi| & °

(9) W47 : HPLC £ #7#% {F » JASCO 880-PU pump * §ii ¥ 0.6ml / min.NH; 250 X 4.6mm
column(Merck Co.) » Refractive Index(JASCO 830-RI) SIC Chromatocoder » mobile phase :

WL . KBETA=85:15> FEHRI0ue o
R E3 R

— FRARERT 2 EAR BT

FEERUER K EBER - MNR1FTR » BRPE2 % - AERREB R LE - FFERR
KATBERZABERS  EHANSEFRRE - AHERUHTELERY SRR - RAEER
H o RIRBZRARK o LIIFSRTTHASIBEURRBRTERAE - Z“H (58 E286% L1
L HARO BN (FR2) © RERET - SLERTZ SHEREEL » HhUERARESFRS
ZHERE o

T ERRAEERTRRE MR
FIWRUL BB > 668 A REETMR - X TEEPHETROBERER
FE o FOEHER " REIRR AR » AR TERS3.2% » FER 144 ° Brix(FEHAIG) » MRS
BEES2% » KiEMHR0.94 - HREH KSR TRT21% - EXEERETRER0.92 » Ho#EE
B BRIk E BB TEEC00% » HEFRERIIRIMNE29.2 © Brix » IREVEMIRIRERAZHK
FE5Y - PR AR R R AL AT S 2 B o MEMKER (D RHETRAE RAER IR - HAKIEE 24K » B

ZHRABEEZHE A EERRRAK  REEXIRREMRERES AR » TESEL #R EEGE
INTARAEK o



(22) PREEE XN RBPREERT7 M

R1LTEKERYZERKSD

Table 1. Chemical composition of different radish varieties

Variety Moisture content Crude ash Crude fiber Crude protein C;‘ude fat

(%) (%) (%) (%) (%)
YRS b ¥ 93.3 0.56 0.68 "1.10 0.26
TR A D 93.8 0.64 0.53 0.94 0.18
¥R 95.0 0.65 0.78 0.78 0.12
S E 94.1 0.59 0.64 1.02 0.21
BEA 93.8 0.64 0.54 0.63 0.25
BLA 94.0 0.67 0.64 0.78 0.17
TE-7 95.0 0.56 0.42 0.74 0.15
TE-5 94.4 0.70 0.58 1.09 0.19
K Hifi 95.0 0.53 0.54 0.86 0.29
B 94.3 0.69 0.52 0.70 0.28
j: Al 94.9 0.66 0.47 0.96 0.16
BE 92.1 0.95 0.82 1.52 0.26
AN =] 92.5 1.21 1.16 1.33 0.20

2. TRSERD 2 HES R
Table 2. Sugar content of different radish varieties
Total soluble Total sugar Ratio of sugar
Variety solids content
(%) (g / 100g) Sucrose (%) Glucose (%) Fructose (%)

YRS b & 3.38 2.65 6.42 44.53 49.06
i RAEAR Y 3.62 2.69 3.35 46.84 49.81
b 2.80 2.20 2.73 55.45 41.82
¥R 3.21 2.52 3.17 47.62 49.21
BEA 3.56 2.60 1.92 50.38 47.69
BLA 3.39 2.33 6.01 55.36 38.63
TE-7 2.92 2.46 2.43 48.37 49.78
TE-5 3.03 225 1.78 48.44 49.78
yaN: i 2,80 2.01 1.00 49.25 49.75
=] 3.27 2.26 2.95 52.65 44.69
Bl 3.15 2.43 1.65 50.21 48.15
TR 3.79 1 2.32 13.79 47.41 47.41

.8 2.62 1.11 0 40.84 57.81
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Table 3. Chemical and physical changes in radish (strawberry variety) during processing

Moisture NaCl Sweetness Acidity

Processed stage content Water activity pH

(%) (%) (° Brix) - (%)
2nd salted 83.2 0.94 8.20 14.4 4,40 0.30
1st candied 74.0 0.93 7.29 22.4 4.38 0.28
2nd candied 69.4 0.93 6.95 27.2 4,34 0.28
3rd candied 62.0 0.92 6.00 32.0 4,43 0.28
Air drying 521 0.84 7.59 40.0 4.43 0.39

MREETERAZEEUMETIRSHER  ERRS R TENRER » R4 BRURBRER
BBV ATE R o Bl SHEERE TG REREZEARNR /558  ETHERRH
ORI - SRREREERE  BRZSBRE - EREWEREKREZIEINTER AR RN
(L HER - ERREEEL AR L » BRMEICEREMAREL - BXTR  EXZRERL &
A EBERZERE -
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Table 4. Changes in sugars of radish (strawberry variety) during different processing stages

Total sugar Ratio of sugar‘
Processed stage

(g / 100g) Sucrose (%) Glucose (%) Fructose (%)
Raw material 1.11 0 40.84 57.81
2nd salted 0.19 0 48.01 51.99
1st candied 8.50 69.41 20.00 10.59
2nd candied 15.05 83.06 9.30 7.64
3rd candied 21.50 95.35 2.32 2.32
Air drying 27.05 84.47 7.76 7.76

ETRAMRREECRELELLR

L ARERAE » ARG UAMELBIN(ERS) » & 35 CRRRRE S RARE L
BN (3K 6) Fir - E_RENRE » SBAR45 CRERR4 /NRFR » BR—RERIERE » BRI RS
(BREB) » KNGS E - BEBEREREBRC D RERE (REA) BH © 35 CHERRZE
4 /NRETR » RETR A ~ B BB K SRAEMNAERE R B S E AR E - HE— RSERETGE (B RE) RS AKIE
RGBS RE S RERE (ARE) BE -

B_RERBATRBELIEN—RERBERE (REC) » BRI » KPR KSR
REEERZ SRR (RE A) BHES - TIEERED 5% » GREE  BaRIHME - HEK
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Table 5. Comparison of the quality of radish varieties with different candied treatments

Moisture Water NaCl  Sweetness  Acidity Color Hardness
Variety Treatment  content activity pH
) (%) (%)  (° Brix) (%) L a b (g/cm?)
K A 583 0.90 -5.93 38.4 0.29 4.45 334 34 154 7080
B 613 0.90 111 384 0.29 4.48 526 32 161 7470
B A 58.0 0.90 5.94 38.4 0.26 4.54 655 24 2.1 6950
B 60.8 0.90 6.91 38.4 0.26 4.52 662 35 223 8025
.t A 59.8 0.91 6.00 368 0.25 4.44 628 06 159 7780
C 65.2 0.92 6.47 320 0.22 4.43 659 00 175 9060
e A 549 0.91 5.7 41.6 0.35 47 27 -23 00 6520
D 50.7 0.88 6.19 43.2 0.36 4.73 219 -24 06 6090
o 15 A 62.4 0.91 6.00 33.6 0.28 4.43 294 213 66 5890
\ E 67.9 0.93 4.00 288 0.28 4.50 33 256 72 6380
The A, B, C, D and E treatments were described as experimental methods.
6. IR EBRE A AR M Rk S E
Table 6.Comparison of quality of the dried radish with different candied treatments
Moisture Water  NaCl Color Hardness
Variety Treatment content activity
(%) (%) L a b (g / cm?)
A 49.4 0.83 7.16 51.1 5.9 17.3 6090
X Hi
B 54.5 0.84 8.40 52.7 6.3 19.8 6458
B & A 47.1 0.82 7.47 61.7 2.8 21.1 6120
B 51.9 0.84 8.33 61.4 31 214 6200
% (] A 52.2 0.84 7.11 59.5 1.1 18.2 7520
C 58.8 0.86 7.65 59.5 0.4 17.5 8300
A 47.1 0.84 6.44 220 -1.2 8.3 5860
BR
D 47.5 0.81 6.41 221 -1.1 0.5 5810
o B A 521 0.84 7.59 27.3 27.0 2.6 5260
\ E 53.4 0.86 5.17 29.5 21.0 3.5 5880

The A, B, C, D and E treatments were described as experimental methods.
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Table 7. Changes in sugars of radish varieties with different treatments during air drying

Sugar content (g / 100g) Ratio of sugar
Variety. Treatment Sucrose Glucose Fructose Total Su(c;roc;se Gl(l:;,c;se Frzlz;: ())se
Al 19.50 2.50 2.50 24.50 79.59 10.20 10.20
I 18.45 6.50 5.95 30.90 59.71 21.04 19.26
A b BI 18.50 1.00 1.00 20.50 90.24 4.88 4.88
i 18.95 3.20 3.25 25.40 74.61 12.60 12.80
Al 23.50 1.00 1.00 25.50 92.16 392 3.92
I 26.20 1.90 2.65 30.75 85.20 6.18 8.62
BB BI 22.00 0.50 0.50 23.00 95.65 2.17 2.17
| 23.55 0.95 1.45 25.95 90.75 5.57 5.59
Al 23.00 0.50 0.50 24.00 95.83 2.08 2.08
i 24.55 1.50 1.25 27.30 89.93 5.49 4.58
e CcI 17.50 1.00 1.00 19.50 89.74 5.12 5.12
I 19.10 1.25 1.35 21,70 88.01 5.76 6.22
Al 23.00 0.50 0.50 24.00 95.83 2.08 2.08
1 27.85 2.05 1.75 31.65 87.99 6.48 5.53
"R - D 1 24.00 0.00 0.00 24.00 100.00 0.0 0.0
| 32.00 1.25 1.25 34.50 92.75 3.62 3.62
Al 20.50 0.50 0.50 21.50 95.35 2.32 2.32
I 22.85 2.10 2.10 27.05 84.47 7.76 7.76
ALH E1 17.00 1.00 1.50 19.00 89.47 5.26 5.26
I 19.70 2.85 2.90 25.45 77.41 11.20 11.39

1.The A, B, C, D and E treatments were described as experimental methods.
2. I :Before air drying; II : After air drying.
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Table 8. Comparison of the quality of different radish varieties behind candied

Moisture  Water ~NaCl Sweetness Acidity Color Hardness
Variety content  activity pH
(%) (%) (°Brix) (%) L a b (gfemd)

YRS b g 52.9 090 585 4438 029 457 609 2.5 212 6490
it Y 544 0.91 5.36 41,6 0.25 462 622 06 190 6610

B 57.6 0.93 6.02 38.4 0.25 466 658 1.6 21.4 5740
i 53.5 0.91 5.79 40.0 0.24 4.54 63.0 1.4 19.1 6710
BEA 54.7 0.92 5.50 40.0 0.26 451 53.7 1.2 15.6 8490
BLA 54.8 0.92 5.81 40.0 0.25 456 61.8 1.0 18.3 6720
TE-7 54.4 0.91 5.62 40.0 0.24 452 60.1 23 212 7360
TE-S 56.0 0.91 5.62 40.0 0.25 460 643 0.6 17.2 6660
AN il 58.3 0.90 5.93 38.4 0.29 445 534 34 15.4 7080
=] 58.0 0.90 5.94 38.4 0.26 454 65.5 24 211 6950
411 59.8 0.91 6.00 36.8 0.25 444 628 06 15.9 7780
HR 54.9 0.91 57N 41.6 0.35 472 227 -23 0.0 6520
e 62.4 0.91 6.00 33.6 0.28 443 294 2713 6.6 5890
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Table 9. Comparison of the quality of different radish varieties after air drying

(27)

Moisture Water NaCl Color Hardness
Variety content activity
(%) (%) L a b (gfem?)
YR{ b & 44.0 0.83 7.08 51.5 2.5 24.1 5590
mRERY 442 0.83 6.43 55.6 1.1 19.9 5950
b | 44.7 0.82 7.01 58.2 20 233 5500
$5 ¥ 442 0.82 6.86 51.9 38 19.3 6170
BEA 46.2 0.83 6.34 57.5 5.1 18.2 5380
BLA 45.0 0.83 6.67 54.7 33 20.4 5650
TE-7 45.8 0.83 6.70 56.8 4.7 21.9 6240
TE-5 45.2 0.82 6.69 58.0 2.2 211 6410
K Hfi 49.4 0.83 7.16 511 5.9 17.3 6090
GRS 471 0.82 7.47 61.7 2.8 21.1 6120
FH L 52.2 0.84 7.11 59.5 11 18.2 7520
"HE 47.1 0.84 6.44 22.0 -1.2 8.3 5860
FIR= 52.1 0.84 7.59 27.3 27.0 12.6 5260

% 10. TR SEMHHCHER B FERR L

Table 10. Changes in sugars of different radish varieties with air drying

Sugar content(g / 100g) Ratio of sugar
Variety Sucrose Glucose  Fructose Total Su(c ;;) )S ¢ Gl(t:;{:)c;se Fr?;: ())se
YRS B % 31.50 2.50 3.00 37.00 85.13 6.76 8.10
AR Y 29.75 2.50 2.70 35.00 85.00 7.14 7.71
a4l 26.85 2.65 2.65 32.15 83.51 8.24 8.24
b | 32.90 0.85 1.80 35.60 92.42 2.39 5.06
BEA 27.25 2.00 2.60 31.90 85.42 6.27 8.15
BLA 30.20 3.00 2.45 35.70 84.59 8.40 6.86
TE-7 29.65 2.00 2.05 33.70 87.98 5.93 6.08
TE-5 28.50 1.75 245 32.70 87.16 5.35 7.49
K Hfi 18.45 6.50 5.95 30.90 59.711 21.04 19.26
=] 26.20 1.90 2.65 30.75 85.20 6.18 8.62
Hl 24.55 1.50 1.25 27.30 89.93 5.49 4.58
HE 27.85 2.05 1.75 31.65 87.99 6.48 5.53
AN =] 22.85 2.10 2.10 27.05 84.47 7.76 7.76
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Studies on the Processing Technology of
Intermediate-Moisture Radish

Yiing-Horng Lee, Sheng-Tian Jan, and Miin-Jia Tsai

Summary

Thirteen radish varieties were used to make intermediate-moisture products. The pH value of
soaking juice was adjusted by adding citric acid. Firstly, the raw materials were dehydrated by two
steps salting with 8% NaCl, and then began to be manufactured by sugaring with 12%sucrose step
by step. The moisture content, sweetness, saltiness, acidity and pH value of final candied radishes
were 52.9 - 62.4%., 33.6 - 44.8 ° Brix., 5.4- 6.0% , 0.24-0.35% and 4.4 - 4.7, respectively. But the
water activity of all candied radishes was still above 0.90.

Drying at 35 °C for 4 hours, the water activity of products was reduced to below 0.84 with
decreasing 8.9 - 10.3%moisture content . Besides, both color and hardness quality were slightly
declining during dried treatment. To compare the quality among those final dried products , it indi-
cated the best one was Guan Bair variety ,and the second was TE-5 variety as well as Liuh Huei
variety. And there was extremely color browning development existed in the dried product made
from Ta Shy variety.The radish of strawberry variety was not suitable for the manufacturing as it

contented higher fiber and bad taste.

Key words . Radish ~ Water activity ; Aw ~ Intermediate-Moisture Food.



