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Freshly Squeezed Effect on Low Temperature Stress for Apple

Yao Gang' Li Fengcheng® Zhang Shaoying' Du Zhilong® Wang Yequn' Liu Ting'
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2. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract; To improve the content of ascorbic acid of fresh apple juice, apples of ‘Ralls’ and ‘ Fuji’
juice were prepared after cold stress, and then some important quality indexes were measured. Contents
of total ascorbic acid, AA and DHA of ‘Ralls’ and ‘Fuji’ reached maximum values after 20 h and 8 h of
cold treatment at ( — 7 £ 0.5)°C, respectively. Compared with the apples without cold treatment,
contents of total ascorbic acid, AA and DHA of ‘Ralls’ and ‘Fuji’ were increased about 26.65% ,
28.93% ,18.26% and 15.78% ,17.33% ,11.30% , respectively, and the contents of soluble solid,
soluble sugar and malic acid were declined about 8.21% , 13.04% , 7.27% and 11.46% , 14.14% ,
7.14% , respectively. Fresh juice was prepared at room temperature within 30 min after cold treatment at
(-7x0.5)C. Compared with the juice of apples without cold treatment, contents of total ascorbic
acid, AA and DHA of ‘Ralls’ and ‘Fuji’ were increased about 31.26% , 35.40% , 20.54% and
18.05% , 20.46% , 13.33% , respectively, and contents of soluble sugar, malic acid and sugar-acid
ratio were declined about 12.03% , 7.54% , 5.92% and 14.53% , 10.00% , 5.04% , respectively;
aroma substance was increased by 6 and 5 kinds, and its contents increased about 2. 03% and 8. 02% ,
respectively. The results indicated that cold stress could be considered as an effective measure to improve
the contents of ascorbic acid for fresh apple juice.
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Fig.1 Changes of total ascorbic acid, AA and DHA contents
in ‘Ralls’ and ‘Fuji’ apple under different cold stresses

(a) EOGIER (b)) W h3R

TE( =7 £0.5)C 40 20 h B, A F0 50 LR . AA Al
DHA #8115 £ K AL, 4> W32 8 T 26.65% .28.93%
M18.26% ([ 1a) ;8 3 HRIE( -7 £0.5)C b HE
8h B ST IR I ER L AA F DHA 380 31 5 KAH , 53 71
P T 15.78% 17.33% 1 11.30% (& 1b) , 51t
F AR U B0 38 S AR R S R B T IR I R A2 Ak A
P, R P a R E N (-7 £0.5)C,
38 5 SO BT IR 1 B2 42 = AT R A AL AL 4 G
LB AA 94 R 2> DHA [ /K, DL &% $2 3 Pk

30 —a— Tl 1.0

~ —— iRl

S s —x— BB AR

g —a— SRR 08 <
% =
g% 068
25 Ef
& =
e 0.4 8
10 ;'f

it

L
iy

0 4 8§ 12 16 20 27 28 32
i []/h
(a)

I R4 e H K (AA — GSH) 4 BRALRE 2 2 AA FI
GSH A= , T 4 45 42 588 194 40 AL 16 J5L g 0 R s 7k
S BT SE ALY T, e 7 A Y HL O, 75 DR I
(B2), 300 ia 3 R B8 505 R & i 4R
THIO i T E S R AT R R R L
R H A TRV A L VK R AR 4 A K
BEJrde R B B FE VAR X e , B, A F AR
SHRL M 360 A 1O 3 R AHT IR LR L AA DHA 9 5 k%
A 07 B I ) SR K

Do A

);5\’:53/@ Bt 7
G FLIR IR
QQW%\; (MDHA) \_g

o=C—" WY 0= 0=C—OH
HO—C O ﬂ%@’ o0=C 0O o=%
HO—}% Jit G UIR I FR A )5 g O=CJ +H,0 0=C

HC AA-GSH H HC—OH

HO—CH HO—(|:H HO—CH
HO—CH, HO—CH, HO—CH,
NCEUETRIN 7 E AL IR IR R s RS
Jil,h%}gﬂ 1fn i v\fh(]L)ﬂLA /i) 1fi WPDIJ K«i;ﬁk?ﬂx

2 BUIRIMLER B9 5 AL S AA — GSH JF 3
Fig.2 Transformation of ascorbic acid and AA — GSH cycle

2.1.2 AT ERE RS OB

[ 38 £ F B B AR A BT IR A R ) 396 i S gt
HoAth 5 SRR AR A AT E o B3 o n] s b A S
SR O B0 A AL RRAE R < ) BE B BT B (UL e
BFE] 4 b AP ) 583 IS AT AP RS SR 1
AR R, B, PL( -7 £0.5) °C an i & bt
I I T2 2005 (L 074 B R0 4 Sy J 26 2 b bt ]
2.1.3 IR MraE 25 PR R SRR A

A8 LU FIR s 0 BT i 19 B DGR S R
AR TR W 38 45 143 R (=7 £0.5)°C .20 h I
(720.5)C 8h, EILAMT, B ME LR
A ERE B R T 13.04% F1 14, 14% |, SFF R4y
R 7.27% F1 7. 14% , g1 T 0] i P 0 T 6 K
TP R R T FE i, SR B R LU 4 ) R R T

35, —a— AT 0.6
—— iR LL

s0b —— EHUR LR 0
—a— R S

N
L

553
(=]

PR L
SR IR IR B EE/(mg- (100g) )

A TERE T 5 0%

O S

16 2
i [ /h
(b)

3 (=7=20.5)CHEGHIE 13 R o AT 0 SRR R b KB BT IR 1 42 Ak
Fig.3 Changes of soluble sugar, malic acid, sugar-acid and total ascorbic acid ratio contents in ‘ Ralls’

and ‘Fuji’ apple at ( -7 £0.5)C

(a) EJG3R

(b) Bt



%2 1

PR A5 - AR Wb 0 £ TS SRR T AL RS 231

6.21% FI 7. 49% , B A 11Uk [ fif B 5% A o 1l T3 ol
e 708 A B RPTUAS IML TR 09 K B 4R T, AT LA O A
I 3 A ) T AR o T S L A R T
2.1.4 IR MrIE A AR 5 BT IR AH OC H E TR
[ 72 Ak o3 H

FHARL A AR 30 28R 2 AE B T IR L PR 119 [
I 2 i O B A B 3R a0 o R A I e B
R A 1 7 Aol 3 R AE 3 Y AR M 3 SRR, BHTIR
MR AA K DHA F 32 5 [R] i RF BE A ] 3 PR 80
Wi o AT PR TE 1P 38 ) 16 B Be W 25 AT T S A AR
HEFFAL . T AA FEG BRI LI ® e
( L-galactose pathway ), . & W 67 & N D-# %4
BEC O R AA B R A IR T
AR R Z — o X g Ry AA A
KBy H,0,F1 GSH 6l (& 4) & B - 16 Al ¥ Ve &
R M ), GSH 2 T R H, R
I3 R RE SR AL AA — GSH P FR A9 /E T, AA Y42 =
FELLA M F R H,0, UR & T, GSH & &
ETb e AL T OAA — GSH fEERIF Al AA A4 7R
L S BUH T A M AA Y AT MR R I
I, IR RE AR ) AA — GSH 7 8 B 9036 25 14, WA T
AE BN HT A L 1R 4 412 v R AT 3 AR ) IR 7

160¢ —a—GSH 100 —a— GSH
140} ——H,0, T *—H,0,
& o
TE; 120F g 75
§100- \3
ﬁ 80} = 50
= =
g 00f g
B 40f I@ 25F
# 20F #

0 4 8121620242832
I [i)/h
() (b)
B4 ARG IR a0 i )R [ D A e L3R GSH
H,0, 171k
Fig.4 Changes of GSH and H, 0, contents in
‘Ralls’ and ‘Fuji’ apple at ( =7 £0.5)C
(a) EDEHR (b) &R

0 4 8121620242832
I {1 /h

2.2 YIBNFAEMNHESRNRERSH

P S e e R A e, R AR A R A R
8 B AT I B 2 A 0 UK S R aa S e] R
TTHEMEIY B

P 8 5 B OGS R BB IR I R L AA T
DHA ) & @ 8 Y) S WA 73 5 FRET 7.91% |
8.37% F1'5.92% , AHXF A Bk 38 [ 563 R AT5 43 53] e oy
16.59% 19.92% F1 4.38% . F:J5 P 2% 6L W 36 1
B ISP SR AT A 4 A i R AE B IR 0] T A i R 2 1)
ER AR AT R R e, AT
NIRRT A B2

2.3 HEMNPEIRNARBESHT
2.3.1 EEEFRWSMALNL

F 1.2 Dy Ie E S PR SRR R L R 8
BEIRMIT W AR AL o B 3E E D S HE T R BIR
B2 \AA F1 DHA VR W38 3 32 & 31.26% .35. 4%
1 20. 54% , AT P (S SR MR I EG 430 B T
12.03% .7.54% 1 5.92% ; pif )5 & 8T A
PURMLER AA A1 DHA R 38 7353 $2 # 18. 05%
20.46% F1 13.33% , R ¥ VERE 30 2R 1R AR IR 1L 73
MFRET 14.53% ,10.00% F1 5. 04%

®1 EXERPEN.GHETFERZERBS

Tab.1 Primary ingredient of freshly squeezed ‘ Ralls’

apple before and after cold stress

sy Wi WG BhRT BHOE
- i B BER sERTE
IR Lk L/
6. 39 8.09 4.03 5.29
(mg- (100 ) ~')
AA i b/

5.02 6.57 2.91 3.94
(mg- (100 g) ~")

DHA it/
(mg- (100 g) ~")

1.37 1.52 1.12 1.35

] AR bR Y8R % 12.58 10. 94 12.13 10. 67
SR T R4 8 % 0.55 0.51 0.53 0. 49
BERR 1L 22.87 21.45 22.89 21.77
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Tab.2 Primary ingredient of freshly squeezed ‘Fuji’

apple before and after cold stress

sy e s
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IR IR Ik L/
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AA JRHE L/
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DHA 4t tb/
0.53 0. 60 0.45 0.51

(mg- (100 g) ~')

A R B % 10. 54 9.05 10. 39 8. 88
SRR Ay B % 0.42 0.39 0. 40 0.36
BEER L 25.09 23.21 25.98 24. 67
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Tab.3 Changes of aroma component in freshly squeezed

‘Ralls’ apple before and after cold stress
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A
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10.71 10.71 TR LS 0.324 0.163
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Tab.4 Changes of aroma component in freshly squeezed

‘Ralls’ apple before and after cold stress

F 5 1k / %
3BT 38 e
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AU LI

3.97 — WL R A 0.444  —
4.917 4.917 ;;Fﬁ%ﬁma RF 4.217 1.968
H
5.153 5.152 Z MR TS KA 2.330 0.681
5.508 5.509 LK A 4,567 5.923
5.651 5.653 1-gf KIS FH /SR 6.363  8.219
6.311 6.310 R2-BME HEHESE 11.61 15.24
6.630 6.633 HNERT Mg SRR 1.899 2.093
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