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Abstract

Quality evaluation and hazard management of lettuce (Lactuca sativa L.) which was prepared within the
harvesting seasons were analyzed. Eatable weight was highest in the summer (953.40 g)>spring (912.27 g)>fall
(895.28 g) lettuce, but sugar content showed the highest concentration in the spring. Total color of summer
lettuce was the brightest in comparison with other seasons. Fall lettuce’s color increased in yellowness more
than greenness. Minerals of lettuce were abundant in the following order of K>Ca>Na>Mg>Fe in all seasons.
Chlorophyll content, showing the similar trend to vitamin C, was the lowest in summer. Among the 48 different
pesticides tested, only chlorthalonil was detected in a minute content from fall lettuce. In conclusion, summer
lettuce was inferior to spring and fall in quality because of hot weather.
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Table 1. Operating conditions of ICP~-AES for mineral an-
alysis in lettuce

Nebulizer pressure 3.5 bars for meinhard type C

Aerosol flow rate 0.3 L/min
Shealth gas flow 0.3 L/min
Cooling gas 12 L/min

Na 589.592

Ca 317.933

Wa?ﬁﬁ’;gm Fe 938204
K 766.490

Mg 279.553

Texture analyzer(TA-XT2, Stable Micro System Ltd.,,
England) - ©]-8-38}le] ZA 3t 54 A A5 F240]
NEE AE AAUE A3t on 24 Al g6 g8 153
e EA4% F JFAZ el leh AR probes 2.0
mm?| stainless steel rod® o], test speed 1.0 mm/sec,
distance 809, force 100 go. & A )it

Vitamin C

oAt 74A14-919] vitamin C9] &34 AOACH (10)2.
2 A5tk A8 A4 223t 045 pm YR 1T E
E FFA7IAL o] o< 10 pLA HPLCel| F-3)3le] #-41319d
} EA4 ol A% columne YMC-Pack Polyamine I col-
umn(4.6 mm X250 mm), detectort UV(254 nm), mobile
phaset= acetonitrilel®} 50 mM NH PO, & 7:3°0 2 &3§3}
o] Al-8-3}9] A flow ratee 1.0 mL/mine] ¢}, o) u] A}-&-3F
EFEA2 ascorbic acid(Sigma Co., USA)e| ¢t}
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TAEE F oA}t HE 500 mLe] FAER
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€ 93 Agsld Foks FEI AAE 9y
Florisil 7}E2] A Z# ¢l hexane 5 mLE &% 1~24-2 3
x99 £x2 fFsld W, o] 7LER] ] 209 acetone
3+ hexane 5 mLE & W o g {-&sle] vl=it}h 2
F ALY 4 mLE 27 1~288 ARY T2 4247
A el ek ofA] FLEER| R o Svl7}b Zojole Abe) el
] 20% acetone §HF hexane 5 mLE £&8lo] o A3
off & $Ed& 40°C o]312] 428 Aol A4 T F&3]
31, 20% acetone ¥ hexane o2 A-8-5}e] A|3jLdq oz
ahodct.

#4 7171 GC-ECD(Hewlett-packard 5890 series I,
USA)$} GC-NPD(Agilent 6890, USA)E AM&-319].e.n) =
Y& DB-5(30 mx0.25 mmx0.25 pm)¢}t Ultra-1(50 m x
0.32 mmx052 ym)°e|ct A5 FA3E 9] Nissei
Homogenizer(Japan)& AH$-3lR e, A4FE7]E= N-
EVAP 112(USA)E AH&-8kdch AAE A& 24358
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Table 2. pH, sugar content and moisture content changes of lettuce after transplanting

Season Eatable weight (g) Moisture content (%) pH “Brix
Spring 912.27+31.33 94.27+0.07 5.99+0.05 2.01+0.12
Summer 953.40+26.37 96.33£0.09 6.06 £0.02 1.63+0.05
Fall 895.28 +25.29 95.89+0.01 6.05+£0.03 1.67%0.06

Eatable weight is expressed as mean and standard deviation of fifteen measurements.
Moisture content, pH and °Brix are expressed as mean and standard deviation of triplicated measurements.
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Table 3. Changes of color in lettuce after transplanting

S Color”
eason L a b
Spring 55.63+0.627  -6.12%0.13 1567+027
Summer  61.82+1.26 -3.08+0.17 13.85+1.76
Fall 57.17+0.70 -555+0.95 19.59+0.50

D lightness, a: redness, b: yellowness.
PAll values are expressed as mean and standard deviation of
triplicated measurements.
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Table 4. Several mineral content of lettuce after trans-

planting (mg/100 g)
Season Ca Na Fe Mg K
Spring 186 124 0.8 8.2 121.3

Summer 115 9.9 1.0 6.8 1185
Fall 20.4 189 04 9.9 154.9
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Fig. 1. Chlorophyll content changes of the lettuce’s outer
leaves after transplanting.
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Fig. 2. Texture changes of the lettuce’s outer leaves after
transplanting.
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Fig. 3. Vitamin C content changes of the lettuce after
transplanting.
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Table 5. Residual pesticides in lettuce after transplanting
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Season Sample Analysis of pesticides (47 type) Residual pesticides (mg/kg)
Farm A Acetochlor, Aldicarb, BHC, Bifenthrin, Carbaryl, Chlorothalonil, o
—  Chlorfenapyr, Chlorpyrifos, Chlorpyrifos—-methyl, Cyhalothrin,
Spring Farm B Cypermethrin, Cyprodinil; Diazinon, Dichlorvos, Dicofol, Dimethoate, no
————— Endosulfan, EPN, Ethoprophos, Fenarimol, Fenitrothion, Fenpropathrin,
Farm C Fenthion, Fenvalerate, Fipronil, Fludioxonil, Folpet, Imazalil, Iprodione, no
Methomyl, Mepanipytrim, Metalaxyl, Methidathion, Parathion,
Summer  Farm D Parathion-methyl, Pendimethalin, Permethrin, Phenthoate, Pirimicarb, no
Procymidone, Prothiofos, Pyrazophos, Quintozene, Terbufos,
Fall Farm E chlorthalonil 0.04

Tetradifon, Triazophos, Vinclozolin

o2 vebydrh mak A5 fEEE okba 9] AlAdHo] = chlorophyll®} vitamin C= 2, 7}S-o] $7A38 Al 27}
ALEQl FbET holFellA wiwke] FopAd el AEH Agel AT AgBt A4 A= AR o Fd
U TH19). FAR FF5TF S ZA 4 HellA = b7k "ol

AR b )l upE oFabge] A 3F pok AR Zew -’4"45]"17]‘4 =g A faFedA AEH Al
acetochlor & 47%¢ 7% o3& Table 5 vetuigich Z+F Foke chlorthalonile] QA1 7F = 9k& ] w|w]slriz
PrE S FEAL o] WA ¥E 22 Ags  sekseiach
B2 ok i3k A Q] eFo) AlF Bk oh]a} Foke]
FFu AFael ek A Ao BasoAlch & z g
A3 At Bol| AT AR Frheb oI Bl AT AR F

7)ol Al 1. Oh CG. 1996. Food composition table. 5th revision. National

AdAE A7 Forel BAEE Uehgeh 0%
AR ARE 2ATIA 4759 REAR LYHA
o} %ol Hx & Ao B S SAT PAF
AgE FAE F 23 Fol) FAY ARE BHT AR
o] AR Aol ARVEH WAZ bS] 423} NeS

deyFelon, w3t AP} vle] B4 7 ks AE 4
A 2l8l437] W&ol kg B chlorthalonil 0.04 mge] A&
oz gdsolzlch 22y} CODEX 7]&e] = o4
9] chlorthalonil& %+ &4 7]30] 50 mgal A7} ¥ & >

Sl 7k ARl AEH AN e v vlvlseh %
wsjol2in, S vlke] A5 FofoleE AvAES) 7
ol e vA £ QenE AT AA4Y AL
S F5Q Fobel Aol a7H el

[} ok
s =

IS AAH(E, 5, 7H) 4 Aol oF-F Udotr

7] $lste] UubAIR, AL iii% vitamin C ¥ F=271&
FA skl om i S Halsas dotrr] 3ty
48% 9] A7 g SAsHCh 7R S 4595340
2)>%(912.27 g)>713(895.28 g)oll 483 FAF £o
YepgdAwt grE o $73 Aust 71 A4 SAEA
o} AAA e AL 5 FAEr /M4 e S vl
3, o2 AAw) vzl 7pE ofAlee 27 del TRl
2 EA e e e vyt 714 R 7He
FAR A B AP wel e slden =3 A
BA glo] AAA 2 2F Feko] o2 Fr|A4 R v]F)
AAQA ez 7 2A4H4 N8 FAAses 58
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