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Quality and Stability of Frozen Vegetables (I)
J.J. CHEN, P.Y. CHANG and C.F. LI
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Quality and Stability of Frozen Vegetables (1)
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B RHIRAE , LA RGEREaf AR RIHE - Bsf KB TR B ARRFEE
e, SEBSEG R BES BRERRE AR HA R - BBt s SR TRESES Hj
RAH o BARGHRR LEMEEY , RERABRPEABCRBRARNHE , SEBHY
WD L, B T UM E R R M (cola chain) RBRER RN , HRGEHE
RZANRBREE L RART IS - BESRERDRAL e 2N ERS , 04
B 2R R, R RET ML RE , NS, R RN, B kS o E s
FIRH L R B @A A ABCRHE , ARABANZXEET AR , 226
A5, NIILA SR S I 8 By -

REREH B R PR RER T CHOERe —RRARES R ESEBROS HhNA
TEEZS , A TR AN BEC - BH B HEXRBESER , SHETHAN
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y WANNMEEZDE ERERAGE=8 XS« A 288 I, REH AR
WARGHENMCRLERAR T ERNZ - - BEERERFEME , HGHMN 2 3 (1L
YEFEA R (Gl ) M, ARHETHEMHEE , MEBRUTAEERELRE, €
EHM—AEENN R SRS BTE , BERUNOERS G- iE - B EE—BX
CREEHEDA , /MIARE I RAHRZHES , hRREBEOC AR B RS
HERE— , AREAXEFOMEREEHAREN LEA NV EN - BHERZ SBEHK
HUSREE, —RAERFENBTHEBTENFE LR, 8 58RBRERZEHBY
y AR B TEOEE D @ AlHcney 236 2, WA RAMEHKIE - AREEX
TR E , FOE s BeHERE , FAFBEETEERS , BoniEsah (E
&, 1979 , %, 1979 , 5%, 1977 ), FAZHEAE, aEBLBEEEE (RS,
1980 O , RELIR ULy dEH oK M iR 8 , & A E BG4 TR , BR—E ikl
gEHINL , BEARHEFUMSHEEH A CH PR RAEBARZCE8E , RARAR TEANZ
— o FEEE HA MBS RN TENT RZRE -

MR Ak

M
LB (Pisum sativum,L.) ! HEi &MEEMNGEEHT (park perfection) KA{
(Early perfertion), AIBH HHERB Q@ CRRHE 2K , Rk G L ER
BITEEAE o

2 /G# 8 (Solanun tubersum L) EEBENSE, AL AERFHB=-MTME-
3 MM (vicia faba Linn) :BEEH EAEBK, KKK S EEENTHAR -

4 MEXK (Zea mays Linn)  BEFHRKEHEZBR , RS EHEBRS (Refrac-
tometer YR HARNRZ ME , BLKKRES HELDRR , GHAED Zoney 236 R HH
Bbakr i -

HiE

L REFCRAACHE (R ) BHZHE  BHERRA B 2 C2HK , ERBAEREE ,
SrEEUERAR30 &8 , JN90 ml ZREBKITRE , HURMHE , (FRAMERIEE A - [ 0.5%%
BIKE} (quaiacol ) VAR I ml, M EAEEAK S mI, 0.2 MEERRSH® ( pl 5.6 D2 ml ,
0.05N( 0.08% ) BAME | ml MERE 1 nl FA, Z42@NWERBHE, &
BRETRENLER -

PHEAEY BEGZHEYE, RHEZBLewis [.0.F. Freezing Tunnel (U.S. Pat-
ert No.3,115,75643,122,897) , LHGEAKEMSEE—10 CLF, EL00. 05mm
[EE 2 PE B4 o

3 BHEAE A
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(DEERE © FEHdunter Lab B AEHEERK (Color/Difference meter) , B
ARDE -2 - WIERHEKRECEEERUKE, HBBR8L=1758.9, 2 =-3.2
y b==—22.4 , BHEFOGERKBKE , HAESL=-92.6, a=—0.9 , b=
+1.2, BEC K RIARAOEERKE , A8 BL=65.8,a=—16.5, b=+75

(FELRR - AR50 g WA E 3 % MNSRESRITHE & 3,000 rpe B 15 28
, MIHEBW WLl 2 — 6 — dichlorophenol indophenol #§E: ( AOAC 1975 )
HRRAMERNEGE °

Bre R HELE  SEREIHEKAOAC, 1975 (P . 46 ) 2 HEllwE »

G B ERI0 g , 200 m! 1.25%H: S0, BITHE , UNPHFEH, ERDS
&% , BHWRHE, FLEERBK R D, FiLl 200 ml 1.25 % NaCH® D 78, HHARE
v ELIKBASEZE R, ERBED , REE 650 T2 MbE 1.5 /M 6E, BHBE
W, RCB-A)IRREBZHSHAE -

(EYRERER L MIATE : K Dietrich 1958 2 HEERGE «

o) EWE ¢ MIHM Rheometer NRM — 2002 J I HE W77 (Penetration force)
(9), N0 5 3 PZgtihadaptor , FRELMURFPEN TXEE, SEFERLEX
REFE IS -

(DA S (moisture) : BRI g EBHRBKN 105 CHR 8 /NEEER -

@B ( ° Brix) ! FRITHENMET , FEE § (Refractoneter) HIE , HFEH
B0 CHRERIE -

O FRENG : LIFAS RSl R RTRAT , TEERIE tedonie scale A 5H o | —
2 IHEBE, I AG IR, BB, BRALER, 66— TR 16, 8—-95
DIEEE o AR LIS RN AT R S8 MBI (Duncan®s Multiple
Range Test ) H2=ERIEFEM -

HFE T (Peas)
LI TaiR 2 B2 R eE
FERGZRGTHAAERF{ (bark perfection) BE{ (Early perfection)
MR, §EZECME, —5%a 5 — 78, W, WENT , ACZECBREE
» —FEREE 5 — TH, BE, SURMERE - maSEAELREaSVBZZ R4 (
HEREK) , REFBEZEG , RTE—PRBEBRAGE LR LR, BEE
FHRRII N 2 RERFIRFE L °
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Table 1. Chemical composition & physical properties of raw peas

MeRE waern BB A 2 & ® HCE & =

(mg %)% @* (%) (%Y (@B color

Reduced Total meisture SPEC%fiC Yield

variatio igggrblc Sugar Gravity L a b 2
'L
Dark per- 125.1 25.1 78.9 60.2 62.5 33.3 -13.8 #16.7 0.83
fecticon
== S
itarly pe= 132.7 28.6 78.3 83.7 63.0 38.4 -13.3 H1.3 0.77
rfection

X. MEpEREM

based on dry welight
Y. hBEARKNERSFE

% of matured peas greater than water in specific gravity{l)
Z. (CHE/{HE+¥XED) X100

iseed weight/seed weight+ped weight) X100

| i L2 BT , RSB AR S ( B a /+ b EATLUEH , AR REE
REMERFC , LEFBOLFCE , €ERK DS CGHER( 9.8 % . KhBR

I —~EERBERE M, TS EERA R EBZ LR 16.3 %, REKASHRLE

L B2 BB RRE 2 K , KRB/ MR - BEEECERANS MG FOR

o o Faf S ZUORA A T AR RS 2 AR , TR SRR Bt S 8 B R
o WRMBEMEE , B EBAECYTRERRL o

| 28 mERRZ B

BECERT 2 CXMATREODE , BHER.Q.F fSEHLE% , SUk
| BE-R2C, " BCR—AC=ETRRAELT , BEFEPELEBL, BL &
| 2~ B 3 W 4.5 T RIS 7 R M AR (= RS £ 2 SR R ML RS2 BB o
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Effect of temperatures on the rate of chlorophyll deterioration

kFig 1.
in frozen peas (Dark perfecticon) during stcocrage.
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Fig 2. Effect of temperatures on the rate of chlorophyll detericration

in frozen peas (Early perfection) during storage.
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Reduced Ascorbic fAcid, mg/l00q
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Fig 3.
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Reduced Ascorbic acid, mg/100g
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Fig 4.
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Loss of reduced ascorbic acid in frozen peas

{Dark perfection)

at various stcrage temperatures.
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g E— 12° C2 FARF LR {2 EkeSk i ipheophytin Z HEBH— 8B CH—2
i TR, EFETAMAPE , BT IR TR SARK  E—12°CHE
BARABHERY (FORE1 ), BEERNRARE MRS LM MER - 24°C @/
Zadt , Eis s, NERCBEFE— 12° CZHEEERERK « SR E4EA X
kR BEE , Nt — 18° CR— 24° CRA 2 5/M HUBE R - #F ik A4 R 2 8 {Lhk T sy
B HRE RS R ERK RER KR TORATEHRYEHRER , HATE L2 BT
B TR R BB B B2 R, R B ABHT R B AR, BT R M B
BoZR o g LEs , SRTUEENRECRGC , BEREBEHFLE— 18°CLFE
BIRE , WIFEHR R WS R R B (M- 12° C AR ) , SR A 2 =0 A
AE, REARNEOECETACHE -
o
&4 H AR RE AT ST L FT 2 S RFIAT 6 SR A , SVEZ RN 11983
FEPRBEZRE(ATRERR) , BEASKRNZ AEETEAR) , FOgNEE
K 0.7g , LHFABERINLHE 2 g BIERHEE (AAMB: L 4 gl ,M: 2—4
g,S:2glT), RERAEY 1. 8cm , FILHARIEZ 2 omig - MR Ko B R
KEBALRY , TOSERTN O ALRBT 2Rl 2T ©
HELEREE L XX 75.8% , AEKN 10, 8me/100g, - EAFHEKE
TR 34 AFZEL - BEESERTARBEZAERL , BHAE2TCRBE 2 T
BAFRE2 658, HHBK] . Q FREEMEALE , SHUBRE—12°C, —18°C
B— 24°C P EMBLRHE R
: 5 R I8 6 53 5 R SR B A R R MR B o AR N BRI T2
| R , RERT , BP 2 a5l - HERENE , AFAFRARTY , BAE
= R 2 E I A AL AR TR SRS , BT A S A2 I RN I 05 & R iR
yHEE WA BERE R , E-LCZ2 T BCE -2 CESRIBBEERLS
| EABHA 2 HRERCHERHZES , EHE AR LEREE L, AEBE LA
A BEENE R , £ 2 Coi TR ARV 2 AR , THEHH 2 RERE 6 58 ,
Bl TR B T 2 B R 2 R R (€ — 18 TR -
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Loss reduced ascorbic acid in frozen broad bean at various

storage temperatures,

EMRGEE(% )
Rate of Chlorophyll Detericrahon (%)
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Effect of temperatures on the rate of chlcrophyll deterioratiocn

in frezen broad bean during storage.
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BHEANMAEGREZAEEARE - AL X MEG=" , AR MEZHEHERR
W& e RS E e 8L AT B WA HEET , AEREN =B WREZ HZ AT
3 — il B2 A o

R RE® , R 1. SARERZILMH, E8+ 2 CZHKPRF 2506, Bk
BAK, B1.Q.F HEHeEFER -0 CZBEE  — 25 % TULEEERN & ( B3 8 5
8O, HEIEBCOREG 2 0T 8 R B (IRRERREA , HlmaBkegar ) , ha%a
BT R, ATHRUNK2 -

HE2H, STRRERERASLE , TRTHARD R 2 kAR RN 2R,
ME— G BEERNE AR, AR EZ6BTREAS HASERRLTHY , FhsEnz
fEHIL , REROA TR T , TEERE, MEABARE, RATEZREZE
WHZERAEARLURZHECHY , HREIRE - FLULERATZER , LIPALE
BESTRBHEML -

#2 ZHEREGETESFRECHESERZH®R

Table2. Comparison of the three varieties of potatos by the organcle-

ptic evaluation and the color difference meter reading.

E\REII:IIEE S SH b 4 & = L a b {& (value)
tems Taste Texture Color b i o ﬁ
; BoER oG s A ) Fresh Frozen
Vvarieties\| Fresh Frozen Fresh Frczen Fresh Frozen L a b L
X E: 3 .
. 7.3%% 6.9 6.7 5.7 1.6 1.2 70.4-4.9 2.4 689 5.2 19.9
ennabec
# &
W Fong 1% 6T 6.3 552 6.3% 6.2° 617 -5.3 16.3 618 -4.6 158
+* M H
carcinat | 6:7° 662 5.9 562 6.2° 5.5° 65.5-61 2.6 646 5.9 2.7
w FITFIS G A LT  R o TR B PO Ik UGt 95 75 (e T 00 O s
» BHIEBEEER .

®¥In ccah column values with a letter in common are not significantly
different one another at 5% level. teherwige, the scores are signific-

antly different.

TR S
L e R



A EN R BH TR BREEEBERENZ toney 236 » TERBMRARN
TH , oA 6 0 B iy 2 ST e % 3 ONLUSE & I , A5
S MEERE, MOBCA , BRE, S8 S , EEURMIRE , BREALZES
REBHLUR T AFEE, IEAFEXR 2R EAGHEE T 26-1 T , Hovey 236
HE23.5C -

FI R IORR B2

Tabled. The comparison of quality of Heoney 236 and Tainan Ne. 15.

. £ o Bt Fresh & # Frozen
Treatment
it S
Varieties
5 Bouality Honey 236 Tainan No.lb. floney 236 Tainan N.15.
FHEHE(g )
Weight per ear 231 291 — —
B B (%)
Corn weighta 64.5 56.8 - -
. N 2 .
BOLIBC%) 35. 5 43,2 - -
Cornceoclh weight
'
O (%0
Total sugar 32.8 al.7 21-% 25.1
R EY
‘®Brix} 14. 9 14. % 12.9 12.8
Soluble solid
B OE(
. g ) 126 432 116 151
ardness
xK B %) '
Mcisture 76.2 75.4 74.9 74.3
HkE (%D
Crude fiber 0.83 0.89 1.32 1.35
72 = L 67.1 66.2 57.5% 53.8
a + 3.5 + 4.2 + 4.0 + 5.6
Color b +32.0 +33.3 -+30. 8 +38.0
L pERER -

# % of dryv weight.
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Fig7. Influence o0f temperature on

sugar content of sweet corn
(Tainan No.l5) during stor-

age.
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Fig8.

et ——— e e el
2 ik G H B
AT KA S 2 M UM 5 2 TR FR R , o MAe TGN b ( B
1979 £ g% 1979 ) - AHBRBHLFAAEZEY , RERBHHEo CEBCHE,
RBARAERIH, WiaEEE TR S22 0108 7 B8 RER -
0 05
204 204
%m 2 o}
o b
@ - & ALY
=} 5
Moo oa 2 | o
3 3
o &
5 :
T2 3 4 5 6 73 & 5 ¢
B H & B B

Days of Storage

R IRAE S EH Bk (Honey 236)
HEoEHSE

Infiuence of temperature on
sugar content of sweet corn

{Honey 236} during storage.

B7 @S BREOCET , BB —KZIFRHEHE S KR voney 236 ZKHE 537
HRTIOZREY , AR ZEUNBEN %SRS , MEBSCTES, KA—KEH6 8%
Honey 236 ZAIRN%R%% , ABAKAUNSHZBARLEB DR YRtz 4 , BEAKE
B MBLEE (L. a. bESERN) , BEGASE -

A EHEZHHEAE

B#E—P 10 CRB CTREEHEIZHE AW & , B @ k8 axm




X4 HERDBTRIGFREFHE XS REZSRMTHeT N E
Tabled. Organoleptic cvaluation of frozen swect corn stored at low

temperature (0°2,25°C; for six daysa,

ﬁéﬁﬁ Flonevy 2346 Tairnan MNo. 15.
“j%£§§£i§ties
EH .
A W o8 & B B W % M W B F
Sweelbness Texture Coicr SWweetness TcxXture Color

0C 5C GT T 0C BT 0T BT 0C &BC 0CHT

1 3™ 8. 260 2.8 1.9 80 1P 6F 1232 2.0% 7.6 9.0°
2 2 2. 812 22 8P P 1P e 23" 67 8P 907
3 2.8 2.0 270 s 81 1 5P 122 640 8.3 80P
4 2.1° 6.8 7.3° 6fF 8.2 7.7 66 5P 697 60 8.0° 82°
5 2.3 560 70° 6f 8@ 242 69?3 737 56S &3 900
6 208 0. 12”56 w767 66 3. 7.0 479 a1 86

» FHEA %, HEEAHEFR , ECKEFRSEBENBRED =5 ZUEBH TRAY
EXR, FAEEREEZR -

# Those average scores carrying any identical letter are nct significantly
different one another at 5% level. Otherwise, the scores are very s1iGn-

ificantly different.

SRR (HRL DBR  BRTBEZS , EFR GMEoney 226 0 CHEEIHE=KL
%, AR FREFHOORCTIEHERENER , dorey 13cEHARLE,
G 5 W BR LIS NMEREAR BFREZ (MNFEIYS AU TERATEZ ) , 4
MG EHoney 2360 CRBCTHE=RKMBHEBREN =8, TAEEHE0 CE
H/AER ,BEBCIERUBANARENER , JHARTTWUEE -

B ZRFRETENUT Rl KRR , REGTSEHA ,EO0C
TRAKEREREF N IHEMERN G s BHEENER, £ CHEH ARG G
HEENZ=R, H= KLUBHGERESZZWELE - RN, % BZTRELF
Money 236IERIBR RGBS ER , WA K15 7% GHBEEE -

_.13._.




