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Distribution Pattern of Mei. (Prunus mume Sieb. et Zucc.)
Frnit Juice Compaggition in Taiwan

Tzuu-Tar Fang and Chao-Hui Chao

Professor and Graduate Student, Institute of Horticulture,
National Taiwan University, Tdipei, Taiwan, R.O.C.

.ABSTRACT

The names of mei fruit cultivars in, Talwan are very complicated. The
fruit growers always name-them with the local common names and without
systematical classification. The basic data through the investigation and analysis
in the fruit juice characteristics for further references on the inspection standards
of mei fruit juice or beverage are required.

Four main mei fruit production areas in Taiwan were investigated and
samples were collected. The county of the district, such as Shin-I of Nantow,
Nan-si of Tainan, Baw-li of Kaohsiuig awd Dong-her of Taitung were as the
sampling areas. In each county, three main cultivars were sampled. The fruit
color, total soluble solids, titratable. acidity,, pH value, formal nitrogen, free
amino acid, organic acid, amygdalin content, total phosphorous, volatile acid,
specific gravity, and total ash were separately determined.

Among 16 kinds of free amino acids of mei fruit juice, serine, aspartic acid,
glutamic acid, alanine and NHs" were covered with 80-94% of the total. This
finding with other parameters in detail could provide the basic data for inspecting
commercial mei fruit juice or beverage standards.

Key words: Mei or Japanese apricot fruit, Free amino acid, Formal nitrogen,
Amygdalin, Distribution pattern.

* Corresponding author.
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Grading in size
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Fig. 1. Flowsheet for preparation of mei juice sample.
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Table 1. The analytical samples of mei fruit cultivars from different
sampling locations and dates

Code No Cultivar & Cl_lltivars in | Location Sampling date
* repeat No. Chinese name County District (1990 & 1991)

KL* Ta-li mei Skl Baw-li Kaohsiung Mar. 29
KB Ching mei HiE Baw-li Kaohsiung Mar. 29
KT Tao-hsin mei e Baw-li Kaohsiung Mar. 29
NB Ching-sin-jy FLF Nan-si Tainan Mar. 29
NS Si-tar niE Nan-si Tainan Mar. 29
NL Apon Pk Nan-si Tainan Mar. 29
DF Wu-su i Dong-her Taitung Apr. 5
DW Bei-chin =RwY:d Dong-her Taitung Apr. 5
DF Ian-jy MRS Dong-her Taitung Apr.

TBI , Ta-ching mei Kk Shin-i Nantow Mar. 29
TL1l |- Roan-jy-1 SR EE— Shin-i Nantow Mar, 29
TL21 Roan-jy-2 B EEE Shin-i Nantow Mar. 29
TEIL | Tan-y-1 HE s T — Shin-i Nantow Mar. 29
TEI2 Ian-jy-2 B EER— Shin-i Nantow Mar. 29
TEI3 lan-jy-3 TBEEEE= Shin-i - Nantow Mar. 29
TB2 Ta-ching mei K Shin-i Nantow A‘pr 7
TL21 Roan-jy-1 B ER— Shin-i Nantow Apr. 7
TL22 Roan-jy-2 B EEE Shin-i “Nantow Apr. 7
TE2l Ian-jy-1 MR E R — Shin-i Nantow Apr. 7
TE22 Tan-jy-2 RIS EE — Shin-i Nantow Apr. 7
TE23 Ian-jy-3 RIS EE= Shin-i Nantow Apr. 7
TB3 Tai-ching-mei KEH Shin-i Nantow Apr. 14
TL31 Roan-jy-1 Mk E T — Shin-i Nantow Apr. 14
TL32 Roan-jy-2 SR ER Shin-i Nantow Apr. 14
TE31 Ian-jy-1 RisHEE— Shin-i Nantow Apr.
TE32 Ian-jy-2 AR ER — Shin-i Nantow Apr. 14
TE33 lan-jy-3 PERE M ER = Shin-i Nantow Apr. 14

* Three repeat samples used for analysis.

—~HEAE

1.3E (color) ZRME® 1 L4 (Color and Color Difference Meter HAGEHR
it i » Model ND-1001DP) FIf 4tk Rt 2 BE » (EHZEEERR V=817 X=
803> Z=914 - .

2.2 EYEEH4 (total soluble solids) ZME?® : ez SITREEKREAZESTE
(Baush & Lomb Abbe-3L Refractometer) | »{F 20°C FitHUiEREE o

3. (E (pH value) ZBE® : L. pH meter (Basic, Model-222A Digital pH/Ion
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Meter) MERHZ pH {E -

4 FIFEERLEE (titratable acids) Z#I%E » #8 CNS ZHlEHE® o

5.1 (specific gravity) ZRIE » £ CNS ZREHE® o

6.FEERER (formal nitrogen) ZM5E » 8 RSK ZRIEHE® o

7Ik% (ash) ZRI%E + 48 CNS ZHiEFE® o

S8.{EEERE (volatile acid) ZRE » # IFJU ZRIEFE®

9485 (total phosphorus) Z#IE » ik CNS ZREHE® o

0E{H (amygdalin) ZRES o

'll.iﬁ%ﬁﬁﬁ (free amino acids) ZRES" : HEHEM 375g sulfosalicyclic acid
# sodium citrate buffer (pH=2.2) & » B 100 ml» FLL NaOH #8 pH = 18 o Z#4§
1ml ZHRHMmMA 4ml Z sulfosalicyclic acid ## » IRBFECE IR » RESEHEEC (15,000
xg) 15 588 o i » LA 04 pm FEESANR - BEKZER » LEEEEESTE (Contron-
500 ¥ amino acid analyzer) HIEEEMEE -

12418 (organic acid) ZJE™ o ‘

BES (sugars) ZRIED > =

-

EREFR

— B & 5
ﬁ%ﬂ%ﬁ&ﬁ%&ﬁé@@ﬁ%%&éﬁ%gﬁa %ﬁ2&mﬁ§%&& B A SRR
FREES1 » RRBFTRAZ M TR O BREAS 2R TRE R R HERRENE - K
ZHUR o AR T RS AR BE 22 REA > L E5 HHRER 37.9~490 » +a {ERFRLE -
PUTERT R AERR S » B +149 5 ZWE ORISR 4325 +b ERTHE » £HERBE +240
Bt s ﬁ%ﬁﬁ%kﬁﬁz+m5»ﬁéﬁ?E&%&Z%ﬁﬁ&@ﬁﬁ%E » REMERES
%ﬁ%ﬁ&ﬂki@%&ﬁﬁé%o . .
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Table 2. The color of mei fruit juice from different cultivars

Color index
Code No. Cultivar -
L | a | b
KL Ta-li mei 45.7 + 7.9 +27.0
KB Ching mei 45.5 + 4.2 +26.9
KT Tao-hsin mei 48.7 + 7.6 +26.8
NB Ching-sin-jy 41.4 + 7.5 +24.0
NS Si-tar 41.7 +11.3 +24.3
NL Apon 47.3 +14.9 +29.7
DF Wu-su ) : 39.8 j +12.6 - +25.0
DW | Bei-chin a3 | +3.2 424.7 ~
DF ‘ Ian-jy 37.9 = f +10.1 +24.2
TBI i Ta-chin mei 90 + 6.7 +28.5
TLII L Roan-jy-1 498 . .+ 8.4 +25.5
TEL E Tan-jy-1 4.3 R X 4252
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HRAHRE » EEFTEEERY 2 BEE L #EAR « —EEEEST » BIURER HES
. B A ERE (87 1991 458F 1990 EEBMT 1.3°Brix » SMETHEEERY SRS
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- Table 3. Total soluble solids, titratable acidity and pH value of mei
fruit juice from different cultivars and their difference
. betwéen 1990 and 1991 i
e ] Total soluble solids | Titratable acidity as citric pH
‘ Cultivar : (°B:1x)r (%)
: 1990 1991 Eﬁiﬁ'erence 1990 ’ 1991 lDiﬁ‘erenqe 1990 1991 |Difference
Da-li mei 6.27% 8.8°s| 2.6 | 4.497 | 580 | 1.4 2.70° | 2.4 —0.23
Ching mei- 6.6° | 8.5 | 1.9 | 4.54°!| 558 | 41.00 | 2.57 | 2.49°* | —0.08
, - Taohsin mei | 6.9° | 9.0° | +42.1 | 433" 5.47° | +1.14 | 261" | 2.56' | —0.05
Si-tar 6.1°F | 8.0¢ +2._l’ 4.67¢%¢ 5.37°¢ +0.70 2.82%, 2.61° —0.21
. Apon * 5.8 7.1° +2.3 4.11¢ 5.31¢% «+1.20 2.7;" 2.57" —=0.16
T wusd 700 | 9.9° | 42.8 | 5.06 .| 5.85° | +0.79 | 2.65° | 2.47*' | —0.18
¥ Bei-chin 7.05 [ 9.5 |e.42.5 | 5300 | 587 | 40.48 | 27490 | 245" | —0.04
* Jan-jy-1* 6.1° | 89°4| . 428 | 486 5577 +0.71 | 2.65¢ [#2.50° | —0.15
~ Ta-ching mei 737 %0 | 407 | 428 | 407t —0.21 | 27100 3010 | 40730
"Roan-jy-1 7.0° | 87| {7 | 4.26'% | 4.52° | 40.26 | 2.74° | 2.62'* | —0.12
Roan-jy-2 7.0 | 8.1t 411 | 422'¢ | 497°' | 40.75 | 2.74' | 2.65° | —0.09
e Tan-jy-1#* 6.0° | 7.1% 1 0® a3l 4720 | 4039 | 2,78 | 2720 | —0.06
Tansjy-2%+ 6.7° | 8.1'* | +1.4 | 4.90° | 5.45° | +40.55 | 2.63* | 2.62'.| —0.01
lan-jy-3** 6:3* 7| -8.4°! 421 | 4527 | 4.40°* | 40.88 | 2.63** | 2.61° | —0.02
Average ~6.6 | 84 | 42.1 4.52 §:27 +0.76 2.69 2.59 -0.10
. Standard. 0.5 |07 | w+0.6 | 0.41 | 0.50 | +0.42 | 0.10 | 0.14 | +0.14
&, deviation = i &

* From Dong-her,_of Taitung.
** From Shin-i of Nantow on Apr. 7, 1990 and 1991.
* The same superscript indicates non-significant difference at 5% leével.
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@i TRERSREBER 1991 FREZ A N » 5¥ 580% » SPHELT THER
SRETR 457 (1990 4F) f 5.0% (1991 4F) 4 » WWERERTT (1988) LUEHRMHFHEHER
RIS FTZAERAE A o

et B .
1990 B 1991 FREHBHEHRAELAR » $0e TRtz L EMEEL » MFLUFT » AR

gtk Z LEAETE 1990 SEEPR 1018 o » SRR 1044 £ » DEZHEZHHERER
» TR 2E R R o .
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Table 4. Specific gravity, formal nitrogen and ash in mei fruit juice
from different cultivars and sampling area and their
differgnce between 1990 and 1991

) % Speciftc gravity Formal nitrogen Ash

Cultivar | Lecation |8 | 1901 oo | 1990 [ 1991 | DI~ |~ 1009 | 1991 [ D
Ta-li mei Kaohsiung [1.0224° "¢ |1.0434°°7|4-0.0210| 32° | 29¢ | —12 | 0.4]5' | 07459% | +0.044
Ching mei | Kaohsiung [1.0211°** |1T0434°¢¢¢|4+.0.0223 14" | 15" | + 1 | 0.347° | 0.460" +0.113
Tao-hsin mei | Kaohsiung '{1.0244** |1.0694* |+0.0450] 33* | 43* | +10 |0.460° | 0.483*"| +0.023
Ching-sin-jy | Tainan  [1.0173"¢* |1.0452°%¢ |40.0279] 39* | 42 | + 3 |0.411" 0.566° | +0.153
Si-tar Tainan  [1.0251°%°1]1.0453°9¢-14+0.0202| 34* | 22' | —12 | 0.409 |0.499 | 40.090
Apon Tainan 1.0138*" ~11.0394'* 4+0.0256/ 23* | 15" | — 8 |0.500 |0.570 | 40.070
Wu-su Taitung | 12032 s .0480"“’ +0.0157) 15" | 12° | — 3 |0.413 | 0.610 | +0.197
Bei‘chin | Taitung  [1.0405*." 1 0520 |+0.0115 26° | 20' | — 6 | 0.423° |0.625° | -+0.202
lan-jy. | Taitung 1.0353**. |1.0490*¢ |4+0.0147 17} 16" | — 1 |0.427° | 0.664" | +0.237
Ta-ching Nantow  [1.0188*|1,0445°4¢¢|4+0.0257) 29° | 47* | +18 | 0.606* | 0.704 | +0.098
Roan-jy-1 Nantow l.0241‘i'£l.0¥40“"+0.0193 1752 17% 0 |0.567° | 0.683* | +0.116
Roan-jy-2 Nantow  [1.0124* _[1.0#9** |40.0225 18° | 32° | +14 |0.592**| 0.660° | +0.068
Tan-jy-1 Nantow  |1.0309°<* |1.0408** |4-0.0099] 17'#®| 31° | +14 |0.574°°| 0.529' | —0.045
Ian-jy-2 Nantow  [1.0181**%¥/1,0432¢¢* |+0.0251) 18'% | 22° | + 4 |0.409" | 0.530_ | +0.121
Ian-jy-3 Nantow  [1.0260°** 11.0437°%**/4-0.0177 17'¢%| 26* | + 9 | 0.513% | 0.586%¢| 4+-0.073 -

Average . 1.0239  [1.0457  |+0.0216 22 | 26 | + 2.3 0.465 |0.575 | +0.104

Standard deviation  0.0079  [0.0074  |+0.0081] 8.6 | 10.8 + 9.2 0.074 [0.079 | +0.071

* Same superscript indicates non-significant difference at 52 level.
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Table 5. Volatile acid and total phosphorus contents in mei fruit juice
from differen®? cultivars and their difference between 1990 and

1991

) Volatile acid content (g/kg) Total phosplorus content (mg/100 g}

Kl 1990 1991 Difference 1990 ; 1991 Difference
Ta-li mei U 0.0319¢ 0.0228¢* +0.0009 24.15° 33.85%¢! + 9.70
Ching mei 0.0231 0.0246** +0.0015 28.47%° 42.82 +14.35
Tao-hsin mei 0.0124¢ 0.0123¢ —0.0001 45.66* 44,36 — 1.30
Ching-sin 0.0121¢ 0.0220° +0.0099 36.57°¢ 31.24¢ —5.33
Si-tar ro0.0121F - | 0.0232¢ +0.0111 40.25° 32.67%¢! — 7.58
Apon 0.0123 ™ | 0.0240° 40.0117 | 43.96* | 34.50% — 9.46
Wu-su 0.0167° 0.0240° +0.0073 33.67%¢ 44.15° © +10.48
-Bei-chin 1 o015t | 0.0114¢ —0.0031 36.22%¢ 58.42" +22.20
Tan-jy (DF) 0.0216" 0.0238°* +0.0022 24,99° 33.90%+f + 8.91
Ta-ching mei |+ 0.0263° 0.0261* —0.0002 40,324° 45.35" 4 5.03
Roan-jy-1 - | 0.0409 0.0110¢ —0.0299 44.86" 42.59" — 2.27

Roam-jy-2 - 0.0407* 0.0120¢ —0.0287 40.88** 43.53% - 1+ 2.65 _
Tan-jy-1 0.0262° 0.0239° —0.0023 33.69°¢ 33.66%" — 0.03
Tan-jy-2 - 0.0216% 0.0244°¢ +0.0028 43.47° 40.54°¢ . — 2.93
Tan-jy-3 | 0.0288° | 0.0190° ~0.0098 44.61° " 36.33° — 8.28
Average 0.0221 0.0203 —0.0018 36.77 39.86 S 2,41
Standard deviationi 00092 0.0054 +0.0121 | 7.10 6.93 + 8.89

* The same superscript indicates non-significant difference at 5% level.
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Fig. 2. The amygdalin content in mei fruit juice from different cultivars and their
difference in 1990 and 1991.
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1: Ta-li mei of Kaohsiung 9: Ian-jy of Taitung

2: Chingmei of Kaohsiung 10: Ta-ching of Nantow

3: Tao-hsin mei of Kaohsiung 11: Roan-jy-1 of Nantow

4: Ching-sin-jy of Tainan 12: Roan-jy-2 of Nantow - -=i«e
5: Si-tar of Tainan 13: Tan-jy-1 of N'mto“

6: Apon of Tainan 14: Tan-jy-2 of ﬂamow

7: Wu-su of Taitung . 15: Tan-jy-3 of Nantow

8: Bei-chin of Taitung
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Table 7. The distribution pattern of free amino acid in mei fruit juice
as data calculated from Table 6

Free amino acid content =v order
Distribution pattern
High content Low content Very low content

Distribution of free amino Ser, NHs, Asp, Glu, His, Ile, Val Pro, Leu, Lys, Tyr,

acid Ala Phe, Gly, Arg, Met ...
Each amino acid 4~599% 1~42 <1%
Total amino acid content in 80~949; 3~8% ' 2~10%

each group

FN\ TNARERTRT ZABEESE

Table 8. The organic acid content in mei fruit juice as czlculated from
27 different cultivars in 1990 and 1991

Organic acid 1950 . 1991
(g/100 ml) Mean+S. D. Range Mean=3 D. Range
Citric acid 3.64+0.47 2.70~4.23 4.90=0 ™) 3.61~6.14
L-malic acid 0.21+0.09 0.04~0.35 0.21 =< ! 0.04~0.42
Oxalic acid © 0.4040.18 0.16~0.94 Trace Trace . -
- Galacturonic acid . 0.03£0.01 0.01~0.05 0.06=4. 13 0.01~0.11
L-ascorbic acid Trace - Trace Trace Trace.
Cis-aconitic acld Trace Trace Trace " Trace
Fumaric acid » Trace Trace Trace ‘Trace
Formic acid Trace Trace Trace ~ Trace
Total organic icid 4.1740.93 3.51~5.19 5.2055 70 3.76~6.33
Citric acid fn total acid 84.7+16.1 71.1~91.5 943+ 0:5 | 90.8~97.0
© (%) ) Sl . ’
L-malic acid in total 5.042.1 0.7~7.7 4.0=2 1.1~8.3
acid (%) . -
+i~ﬁ =

BRI ZERNERRBERERIES TR RIINFEL » #2522 (fructose) + =
%tk (glucose) ~ FE4E (sucrose) - (UZLEEE (sorbitol) FIEHHE (~zitose) ST o m*sz
ERRETFRIFA » (EEVARIHOA R - SR & 2 B RERA | =M R B E
ERRSEZTATAEE » HRE (1981) HHEER ~ =1 @ﬁt:%%'%ﬁﬁﬁﬁ;
£,

F—EMBESRERSOE ey E - Kﬁ%c%&&ﬁ H_FrrHeRs  MAERE
BEZARRE > TEREEAHSEEPERSESE  MERE— RS 23 o

&3k Mattick & Moyer (1982) WABMRIRIRA R &R » FIE SEEAEMEL LM =T
fERBEBRITHEBIFZ 259 o TR AHBREHA AR/ E 107 - T58 150 (1990) =
256 (1991) » F—ERTRIMERZEHERTE L HEHAR 1 » HEF T GREHEZES
Z8%H REENREETOEESSEEZ LES 1 » FilsREmRe= 214 » QEMRET
BFRTSEEREEZ Ll FURES RS - B2 1 ITTE LR T ARENFE -

mll b2 STBREIEERIINE L TASRS SRERSE  KES  RTREREREZ -



different cultivars in 1990 and 1991
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Table 9, The sugar content in mei fruit juice as calculated from 27

-

1990 - 1991
Sugar (g/100 ml) ===
Mean=S.D. \ Range Mean=+S.D. Range
Fructose 0.88+0.60 0.05~2.02 0.21+0.74 4 0.04~0.44
W

Glucose 1.07+0.61 0.23~2.21 ©0.31+0.17 0.03~0.64
Sucrose 0.31:£0.30 0.04~1.14 2.55+1.34 0.17~5.06
Sorbitol 0.51+0.31 0.11~1.12 0.30+0.25 0.02~0.64
Maltose 0.23%0.10 0.08~0.50 0.26+0.08 = 0.08~0.39
Total sugars » 2.48+1.63 0.43~5.64 3.35i1.,64 4 0.20~6.29 .
Glucose/fructose 1.50+0.91 1.07~4.97  2.56%1.657 1.31~6.29
Total sugar/glucose+ 1.36+0.28 ' 1.06~2.29 6. 13+6.05 il 4.03~22.34

fructose |

Fz+ PaRBE iR tEZﬁZ&éﬁ
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== Table 10. Bome physical and chemical components of mei frmt juice as
selected data for inspection

*

Phys;‘:l e che:nical ‘ il I Rgi_nge-; _ ', P:rese;nt in sample No..
ponent® = | E | From: ! Te ' » Minimum ! Maximum
Specific gravity at 20°C | 1.0390| 1.0124|  T.0694 AT KT
Total soluble solids °Brix 7.2 5.8 L DF
Titratable acidity as citric % . 4.66 3.66 | KL
. lpmalic acid | g/100m1 0.21 0.04 | KT
Citric acid /100 ml 3.64 | 270 TE33
' Oxalic acid .g/100ml - | 0.40 0.01 | = ; DW
Glucose g/o0ml | 079 | f0.037.] “221.7 ] TL33
Fructose g/100ml | 0.68,] -0.04° | ; TL31
Sucrose g/100ml . .| 1.55 | 0.04. DF
Sorbitol /100 ml 0.45 0.02 - TE33
Glucose/fructose : 137 1.07 TE21
Amygdalin C mg/l00f | 252.2 | 1017 NS
Formal nitrogen mg/100 g ],4" 12 . TBI
Total phosphorus mg/100g | 31.08 | 24.15 " Dw
Total ash % 0.426 | 0.347 TBI
Volatile acid | g/liter 0.027 | 0.011, DW
Amino acid : .
Serine 9% in total 29.2 1.4 DE
Aspartic acid % in total 8.4 4.6 . TE22
Glutamic acid % in total | 14.9 4.1 TE32
Alanine % in total | 8.2 45" TL32
NHs % in total | 26.6 16.8 - _‘ ~ TE23
Histidine % intotal | 2.1 - 0 TB2
Isoleucine % in total | 1.5 .| 1.0 \'_‘ KT
Valine % intotal | 2.0 | 1.0 | TE33

% From 43 samples.




BT RIS BB 45

AR o BIETERIARRIEER » DEUVRIREEN L2 Bk » 712 AR 2 RN o M
KRB ZERTEBDE 2450  ERBRFTZERIALE: » Dok E M e BRRHR

I o

ARRBIRRBEEZAGHE (79-582-7. 1-48-76(2)) - ZEHLEEH -
2 £ X B

. BRAE (1985) BAREKRMEMAZIE (BETR) - BER -

BEIES (1984) e FREERVRIT 2R BRI ER R ZHE » u%ﬂk@ﬁuuﬂﬁﬁﬁﬁr
TALERZL o

3. TBEEAEEASE (1991) EMBERHHMAER D 69¢
4. EfEH (1986) MEHHINT iz » B EM RS EERPR AR -
5. EEM (1987) TREHEERNTETEHEHRE MY - @;%ﬁifﬁIi’f—:—ﬁ}ﬁ‘EFﬁﬁi

10.
11.
v ‘5[ ) & ; -
12.

13.

14.

15.

16.

R o

ERETEG R (1980) RATHHR (SR%) » PEEKEE (CHS)
e 2377 0

AR B (1934) FARRBICZIR © 7 BASE R SRR
WM o PR E R 126: 900

HISE SR (1982) FANMUHRRIEZIIA © 0 KRR, dﬂ?ﬁﬁ%&%ﬁiz&#ﬁ =H
KEBETR L 22¢ 1o

TR RS (1981) RARIHRBMEEZTE | =  RARIEERREA N B
TEBKBEERETIREE 210 620 __ - .

it » FRR (1986) WIMIREZBE | = > ML RIER KD AR - &

IESABERETRRE 200 740

ZE5. (1990) %ﬁﬂ'ﬁﬁ?un&%ﬁﬁ%ﬁuugzlﬁ% ’ M%ﬁ;‘:@ﬁ‘ﬁﬂ?“ﬁﬁﬁﬂ:m

Landgraf, H. (1978) Cultivation and processmg of passmn fruit in Brazil. Food

Technol. Abstr. 11(H): 139.

Kakiuchi, H., K. Ishikawa, S. Mor:guclu, HKyotam arrd M Yoshida (1985)

Studies on composition and processing -suitability of mume fru1t. I. Changes in

organic and free amino acid compositions in relation to variety and harvest

maturity. J. Japan Soc. Food Sci. & Tech. 32: 669.

PR ~ IS RS ~ BRERGR ~ BRAERE ~ BREEMR ~ DAEX (1978) uuﬁ&ﬁi‘ﬂﬁ%i%ﬁﬁ%?’%?
Foe—— kit ~ AT REE R » FESE LR 16: 140

Huang, T.C. (1986) Pigment composition and color changes during processing

of mei (plum). In: Role of chemistry in the quality of processed food. Food

and Nutrition Press, Inc., Westport, U.S.A. p. 108. . %,

Mattick, L.R. and J.C. Moyer (1983) Composition of app-le juice. J. Assoc, Off.

Anal. Chem. 66: 1251.

a5
%

L (Accepted. -jiiliu_arx!- 12, 1994)



