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Abstract: Using 159 cultivars of apple as samples, relationships among taste, titrable acids (Ta),
soluble solids(SSo), soluble sugars(SSu), soluble solids/titrable acids(SSo/Ta), and soluble sugar/titrable
acids (SSu/Ta) of fresh apple juice were investigated, and the suitable quantitative evaluation indices for
taste of fresh juice and their grading standards were established. The results denoted that: Taste value

(Tv), Ta, SSo, SSu, SSo/Ta, and SSu/Ta of fresh apple juice had different dispersion, their coefficient
of variation were between 12.2% and 60.7%; Both Ta and SSo of fresh apple juice distributed normally,
SSu also distributed normally after 2 cultivars were removed, while Tv distributed near normally; Among
Tv, Ta, SSo/Ta, and SSu/Ta of fresh apple juice, there were highly significant simple linear equations or
power functions with coefficient of determination up to 0.8811 - 0.9740; Ta, SSo/Ta, and SSu/Ta were all
suitable quantitative evaluation indices for taste of fresh apple juice, among which Ta is the most handy
and accurate one; Ta, SSo/Ta, and SSu/Ta of fresh apple juice were all divided into 5 grades (the

B HEHA: 2012 -06 - 18; f&EIBEHE: 2012-10-08
BEWH: AnMETl Rk BWFLHZ %I H (200903043)
* E-mail: jiyunnie @163.com



2000 W 2 % 39 %

corresponding taste of fresh apple juice were respectively sweet, sour-sweet, sour-sweet moderately,
sweet-sour, and sour), and the average cultivar ratio of the 5 grades were 3.35%, 20.55%, 40.67%,
22.64%, and 12.79%, respectively.

Key words: apple; fresh juice; taste; quantitative evaluation index; grading standard
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Table1 Taste value and main physicochemical indices of fresh juice from 159 apple cultivars

bR Cultivar Tv Ta/% SSo/% SSu/% SSo/Ta SSu/Ta
112-10 467 0.98 10.5 9.2 10.7 9.4
52-6-7 3.00 0.55 12.0 11.1 21.7 20.1
60-10-22 3.67 0.78 9.1 7.8 11.6 10.0
K10 1.56 0.13 12.3 9.2 95.1 714
K9 433 0.79 11.6 8.6 14.8 11.0
Prima 456 0.91 9.4 8.1 10.3 8.9
Romas 3 3.11 0.56 9.9 7.9 17.7 14.2
Starkjambo 1.22 0.21 11.2 10.7 54.4 52.1
Szamlion 267 0.52 10.2 76 195 14.6
Fi] 89 0736 Aliusitan 4.44 0.88 9.0 8.2 10.2 9.4
SEELFE Aizaohui 3.67 0.67 9.5 8.9 14.2 13.3
WA 774> Ozark Gold 244 0.41 9.6 8.9 233 21.7
ELARIl L Babushkino 3.89 0.83 9.2 76 1.1 9.2
Ya I HE Sakatakei Tsugaru 2.67 0.39 11.2 10.0 28.4 25.4
f% Bauman 3.56 0.78 9.9 8.9 12.7 11.4
THiPE Belle de Boskoop 311 0.70 10.9 9.6 15.4 13.6
K41 Changhong 3.33 0.78 132 11.8 16.9 15.2
HR%E 3 Chaodeng Qiangwei 4.44 1.03 10.9 9.0 10.5 8.7
FRil Akagi 2.56 0.35 11.3 10.1 32.4 29.0
J%J& Baldwin 2.67 0.63 9.5 8.9 15.2 14.2
## Titovka 3.00 0.67 9.9 8.6 14.8 12.9
%7 Chunxiang 267 0.50 9.7 9.0 19.4 18.2
7 Green Newtown 3.56 0.68 9.0 8.4 13.3 12.4

KHIH Stayman Winesap 3.22 0.54 9.5 8.2 17.5 15.3




2002 W2 % Wk 39 %
#hk 1

fhFf Cultivar Tv Ta/% SSo0/% SSu/% SSo/Ta SSu/Ta
&4t Daili 3.11 0.53 10.5 9.2 19.7 17.3
P11 Red June 433 0.99 9.1 7.9 9.2 7.9
Z:J% Dongguang 4.44 0.99 10.4 7.3 105 7.4
#iHi4:7d Golden Delicious Spur 3.33 0.56 105 9.5 18.6 17.0
%3 Discovery 2.89 0.64 11.8 10.9 18.3 16.9
WL K3 Grey French 422 0.91 10.6 8.9 11.6 0.8
55 WS Yoshiaki Tsugaru 1.78 0.39 11.8 10.7 30.4 27.7
J:45 Fengyan 3.44 0.64 10.2 9.2 15.8 14.2
KA Yellow Bellflower 3.89 0.70 9.5 8.2 13.6 11.8
P H YN Florina 3.89 0.61 105 9.5 17.1 15.5
R4 Fuhong 4.67 0.79 8.4 7.0 10.6 8.9
KT )% Gravenstein 3.78 0.80 9.2 8.2 11.5 10.3
R4 Fujin 3.11 0.49 8.1 7.3 16.6 14.9
Mk Grushovka 422 0.89 10.1 9.0 11.3 10.1
[ Ralls 244 0.47 11.8 9.4 25.2 20.2
JEH Hanfu 3.00 0.47 10.2 7.7 215 16.3
A EL Brown Pineapple 4.22 0.76 9.6 8.0 125 10.5
S Helasang 2.56 0.63 125 11.1 19.8 17.6
% A Todoroki Tsugaru 2.33 0.36 11.0 10.4 30.0 285
215 1 Red Fuji 1.56 0.34 14.7 14.0 432 412
£L 447 Hongjin Gala 1.44 0.30 10.7 9.1 35.1 29.9
#I-f4 Calville Rouge 3.11 0.52 10.1 7.2 19.6 14.1
£L % Beni Shogun 1.89 0.29 11.0 8.3 37.7 285
41.4% Hongwu 222 0.45 10.7 9.7 24.0 218
415 Hongxia 1.78 0.34 11.3 10.4 32.9 30.3
21 & Jonathan 3.78 0.66 12.0 8.8 18.2 13.3
41 J] Kogetsu 2.44 0.35 10.0 9.3 28.3 26.4
7£38 Huadao 3.89 0.77 9.1 7.9 11.8 10.2
TE1% Wealthy 3.67 0.82 9.8 9.0 11.8 10.9
#5 Huafu 2.56 0.42 10.2 74 239 17.5
#0015 Huashuai 1 211 0.35 10.1 9.1 28.9 26.1
$HH Cooper’s Early 4.44 0.82 9.1 7.7 11.0 9.4
2L Yellow Transparent 3.22 0.64 10.0 8.6 15.6 135
H Megumi 411 0.85 10.6 85 125 10.0
i Himekami 1.56 0.24 9.6 8.5 40.5 36.0
4L Jizaohong 211 0.47 11.5 10.1 243 21.4
Ak Japtiska 3.11 0.66 11.2 10.0 17.1 15.3
427 Golden Delicious 3.00 0.60 12.0 104 19.9 174
441 Jinhong 467 0.81 8.9 7.9 11.0 0.8
4% %% Golden Rossos 478 0.91 8.6 7.9 9.5 8.7
SV MBI Jinshayilamu 1.33 0.21 9.3 8.3 45.1 40.2
H4: Tsugaru 211 0.33 11.0 10.4 32.9 311
F&3F Cox’s Orange Pippin 1.67 0.32 9.2 8.2 28.4 25.4
YU 48 51 Kangbing Jinguan 51 3.22 0.66 10.0 8.7 15.1 13.2
45444 Cortland 411 0.94 9.1 7.8 9.7 8.3
o H B Kelisike 2.67 0.43 9.8 8.6 22.7 20.0
i Close 4.89 0.95 6.1 5.9 6.4 6.2
L% Cloden 2.56 0.49 9.3 8.5 18.8 17.3
35K Kendall 3.22 0.48 10.9 10.1 226 211
FESIE Kuliesa 3.33 0.57 10.6 8.1 18.7 14.2
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fhFf Cultivar Tv Ta/% SSo0/% SSu/% SSo/Ta SSu/Ta
%4> Prime Gold 244 0.30 8.7 75 285 246
223% T Lambourne 3.11 0.66 10.3 9.8 15.6 14.8
F%% Lodi 456 0.89 10.9 9.2 122 10.3
FUEJE Lixingxu 4.89 1.05 10.7 10.0 10.2 9.5
A Dream 2.11 0.34 12.0 105 34.9 30.6
JLAR Liaofu 1.11 0.21 10.0 9.4 46.7 43.9
HiE Smith Cider 3.22 0.59 10.8 8.2 18.2 13.8
J&41 Longhong 411 0.88 12.9 9.2 14.7 10.4
i B Mutsu 333 0.57 9.3 8.1 16.4 14.3
2R Lishuai 2.22 0.44 10.7 9.2 24.4 21.0
& %7 Lord Lambourne 3.89 0.73 9.2 8.5 12.6 11.7
25 Macoun 3.44 0.64 10.1 9.3 15.8 14.6
L I Malinova 4,56 1.00 8.8 7.9 8.8 7.9
W40 King of Pippin 211 0.30 9.7 8.3 321 276
FIRE Melba 422 0.86 10.1 9.1 11.7 10.5
i Kizashi 333 0.69 1.2 10.0 16.3 14.6
KEML S Memory Michurina 478 0.87 8.1 6.9 9.2 7.9
# i Honeycrisp 311 0.52 10.6 9.0 20.5 17.5
# 4> Honeygold 2.00 0.36 12.3 10.9 34.1 30.4
JE 5.1 Mollie’s Delicious 411 0.86 114 9.7 13.2 11.2
W 26 5 Nero 26 4.44 0.89 11.3 9.3 12.7 10.5
3% % 478 Nancheng Ai Jinguan 3.44 0.60 12.1 11.8 20.1 19.7
9l 1% Nanpu 1 3.78 0.67 10.7 76 16.1 11.4
75 Ningguan 2.78 0.35 9.6 7.4 27.1 211
Tt Ningguang 233 0.39 9.4 8.0 23.8 20.3
Tk Ninggiu 1.56 0.18 11.9 11.1 67.6 63.1
i BA 51 Female Guerrillas 4.00 0.79 9.2 7.4 11.6 9.3
% Norand 411 0.76 9.7 7.8 12.8 10.3
%5 Norda 2.56 0.52 9.4 7.7 18.0 14.8
s Patten 4,56 0.83 8.9 74 10.6 8.9
WP Priam 433 0.94 9.3 8.2 9.9 8.7
35 %8 4256 Qihe Duan Jinguan 3.56 0.62 11.3 10.9 18.2 175
T# Senshu 222 0.44 12.4 9.9 28.3 227
Frel4L Jonared 433 0.96 11.5 9.9 12.0 10.3
F*444: Jonagold 278 0.48 9.7 9.2 20.1 19.0
FRAfEsR Joyal 4.89 1.07 9.7 8.5 9.0 8.0
= 5% AkiFubs 1.44 0.33 11.4 9.3 34.9 28.5
15 Landsberg 2.67 0.54 9.4 8.1 17.4 15.0
H#& Qiuxiang 211 0.30 11.3 10.3 37.6 343
ke Akibae 2.78 0.56 11.9 9.0 21.2 16.1
it Rome Beauty 3.44 0.53 10.6 9.8 20.0 18.6
ithk Judeline 3.89 0.59 8.4 7.0 14.2 11.9
W Sansa 211 0.45 13.7 12.9 30.7 28.9
kA 2 5 Shengnong 2 3.33 0.52 10.3 9.1 19.8 175
S 447 Shidonghaoji 422 0.93 8.7 7.8 9.4 8.4
4] Shuahong 3.44 0.69 10.9 7.8 15.8 11.4
W 7 4 9% 4 Stark Spur Golden Delicious 3.44 0.52 10.5 9.2 20.1 17.6
WK%k Sishui Duanzhi 478 1.03 12.7 10.4 12.2 10.0
FAAHR Mastumoto Nishiki 3.22 0.64 10.7 9.9 16.5 15.3
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gk 1

s Cultivar Tv Ta/% SSo/% SSu/% SSo/Ta SSu/Ta
B3 Peach 4.00 0.84 10.3 8.8 12.2 10.5
1 Mato 2.33 0.38 10.3 9.6 271 25.4
fft4L. % Tian Hongyu 411 0.86 12.8 10.8 148 12.5
T ER . Sweet Isayev 233 0.38 8.9 7.8 23.4 20.8
A ES LR Vista Bella 333 0.77 9.7 8.1 12,5 10.5
KA Miki 3.00 0.72 12.8 115 17.9 16.1
4L Wenhong 2.56 0.42 10.5 7.9 24.8 18.8
Je#B4x 7 Wuxiu Jinguan 3.56 0.56 11.0 8.6 19.7 15.5
HH May 411 0.73 8.8 76 121 10.4
AHEszE Seedling Schytte 3.56 0.64 8.8 8.2 13.7 12.7
4 Xiangguo 4.00 0.70 9.2 7.9 13.1 1.2
B4 Xindong 3.33 0.45 10.8 8.1 24.2 18.2
HULH Royal Gala 1.89 0.26 8.4 7.9 31.9 30.3
W4l Xinhong 3.56 0.55 8.7 76 15.8 13.9
B4 2 Nured Royal Delicious 2.78 0.45 10.6 9.0 23.7 20.2
Bt Xinhua 3.44 0.58 11.2 9.9 19.5 17.1
BrEE R Xinjiang Pingguo 1.44 0.21 10.4 8.5 50.2 41.1
WrFrgh4: New Jonagold 3.78 0.66 11.4 8.5 17.2 12.9
Britt A Shinsekai 2.44 0.52 11.6 8.9 225 17.4
W& Black Ben Davis 3.67 0.70 11.4 10.3 16.4 14.8
24T Xinghong 422 0.96 9.6 8.7 10.0 9.1
8 Mclntosh 433 0.69 10.4 9.0 15.0 13.0
#E% Yanguang 2.22 0.26 9.7 9.2 37.0 35.0
HR4EAR Evelyn 1.44 0.30 9.1 8.1 30.7 27.4
JWAK Yinggiu 2.00 0.28 11.3 10.6 39.9 375
R5FEHI Youyi Meigui 4.89 1.03 9.7 8.0 9.4 7.7
JiE Youyi 1.89 0.35 9.7 8.6 27.4 24.4
2533 Yoshkee 4.67 1.07 8.4 6.9 7.9 6.4
.21 Zaohong 1.78 0.18 8.9 8.7 49.1 48.4
B4 Zao Jinguan 1.00 0.18 10.3 9.5 58.5 54.0
FA: 16 % Wase 16 3.22 0.56 10.2 8.8 18.1 15.7
FANE Early Mclntosh 3.78 0.64 10.2 8.9 16.0 14.0
%4 Stark Jumbo 3.56 0.65 9.7 8.4 14.8 12.8
15 25 Zhengding 2 1.67 0.19 13.3 10.5 70.4 55.5
452 Black Gilliflower 456 0.88 10.8 9.2 12.2 10.4
27 Whitney 3.00 0.63 10.7 9.3 17.1 14.8
34 Average 3.20 0.60 10.3 8.9 21.1 18.4

7 Tv. Ta. SSo. SSu. SSo/Ta I SSu/Ta 7rACEXRAE . AT e R & & WIS TERDEY & & W vEbli & &, BRR AR b .
NEE

Note: Tv, Ta, SSo, SSu, SSo/Ta and SSu/Ta were respectively the value of taste, titrable acids, soluble solids, soluble sugars, soluble
solids/titrable acids, and soluble sugar/titrable acids. The same below.
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Fig. 1 Tendency among four indices of fresh apple juice
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Table 2 Component weight of 6 indices of fresh apple juice

1645 Index [X7¥ 1 Component 1 [X]-¥- 2 Component 2
KIRAE Tv -0.9279 -0.1666

AR 2 R % i Ta -0.9533 -0.0587

/2 Lt SSo/Ta 0.9258 0.2272

B L SSu/Ta 0.9315 0.2426

ATV [ TE P i SSo 0.1385 0.9484
RVATERE S & SSu 0.1979 0.9349

J7 ZE DTk Variance 3.55 1.92

DIHkE/ %  Percent of variance 59.21 31.92
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T BRPP O FEAR AT 0 O, SR 3.

F 3 FREETRKIEMIERR SRR & L]

Table 3 Grading of taste evaluation indices of fresh apple juice and cultivar ratio of each grade

T ERR T i Ta il 1% Lt SSo/Ta Bl Lt SSu/Ta
KR A — . o . o o
Tv Grade FrvEI% TR 51 /% panid TR G5 /% i SR G5 /%
Standard Ratio Standard Ratio Standard Ratio
<16 HI Sweet < 0.20 3.14 = 54.0 3.14 = 478 3.77
1.6 ~2.49 [&FI Sour-sweet 0.20~0.41 20.76 25.0~53.9 20.76 21.5~47.7 20.13
25~3.49 [EFHENE Sour-sweet moderately 0.42 ~0.67  39.62 15.0~24.9 40.88 12.8~214 4151
35~439 R Sweet-sour 0.68~0.89 2453 11.0~14.9 22.65 95~12.7 20.75
= 44 1% Sour = 0.90 11.95 < 11.0 12.57 < 95 13.84

M5l RUASE EE T (1 A LUK, 3 TR AR 2 R R o B . P, it
TR R FINE 1S R R 2, 40.67%; L UCR S SR UGk B RTEIT R (1352 S A, 4y
il 20.55%H 22.64%; 5 R ERE R KUY RR IR SE S M, 12.79%; SRS SR UL A it 1 5
St b, A0 3.35%.
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[ 43 A e B 2 PR AR e F0 AR 2 (AR LB O SR ) — P i, g IR — Mot T B R 2 50 1
RA R OF S, 20100 Z 715 RO SR TR A T B . 4k =% (2012) I HIA
S RT R TR R TR R O TR R R LU RIBERR LL 4 THELAL ST VEN AR 2
FMIERE KR AW EIRLRFEAR (159 AMEFEFD It 5, FIH-—Io&m®EmIam—odEk
PR HT 738, R0 T SRRV T XRAE . I e R S IR L. WG L S FR bs 2 M) () s
ERKR, W TR KR TR e R [ R ORISR Lk 2 (] b 3 (B D).

K7 o0 A 5 vE T SO G B KOG R, e 2 AR R &G N DEULA “BIF7, |
Pl FILRIAAR B D77 Z I IAHOGOR R, Sibr B ER B 4EmER (8 X, 20100, ANHf
FaR | S IS R N IR vs S S I o2 N 0 RN S [ R B DAEd L st R o G AT 27 R N 22 G
T [EPREL . BERRELAE 6 WURIRIRF AR (R 2D, RGN A MRIEPRFIE FRfabn iR, i
AFERRAE . PV E IR & MR LCRBHIR L, Jo38 BiEnl e & R s b o i, #5
B 7 S SRR ARVE SR bR PR

SEREEREV T RORH R BB R, ARV, R REOR B S50 R 1 R AE CE RN 2%,
2006). B BEAE (1991) WFFURIL, AT E IR & P AR R, SRS R 22 ) FRRIIE s AT E 1
TR, SRR P IR A AR A SR, SRS KRR . AL R B oR, L
BT (R Do B4k 255 (2012) %) 152 AN 4L SRR S SEBEAL i STPPAN PR bR AT T 9T, 45
B, FRCABERSTHER SR (0O SWMEENERECR (y = 9.69x M98 fil y =
8.31x M%), YsE RE N 0.9177 F10.8971. LRI REA A I E R, S R
e (B D.

FEAR T PO FRFR VPN I SERT . AEEAT B/ SR S TP B, — IR Fabe 20y e IR B i 1) 5 2
(Bt 45, 1991; LR %, 2005; 5 %%, 2005; Hedkz %, 2012). Biw B4 (1991) X
128 ANEREAP R SIRE . B S KRG R AT TAEFE, 7 SRR AR5 5 0] R 7
HEARKKR, IEH R & 200 4 KR 5 5 2%, Bl < 0.20% (F1IK) 0.20% ~ 0.39% (iK).
0.40% ~ 0.69% (). 0.70% ~ 0.89% (). = 0.9% (Wi). %70 ZbrvE 5 A ST 2 13 SR e
AN E IR & dbndl (R 3) JEAMHN,  SWCE ST 5 L JF0RH R 2 18] ] i 2 1R B VP AN A
HEEAT = B ) — Bk
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