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Abstract: Formulated diets are the future trend for the sustainable culture of Swimming Crab Portunus
trituberculatus, while trash fish is the traditional diets for the current pond culture of this species. However,
no available information has been found on the effects of the two diets on the culture performance of the
pre-adult crab. This study was conducted to investigate the effects of three diet, including formulated diets,
trash fish and pig lung, on the survival, molting, growth of pre-adults (initial mean wet weight was around
70 g), as well as biochemical composition of hepantopancreas and muscle of P. trituberculatus. All statistical
anlysis was performed by SPSS 17.0 software. Homogeneity of variance was tested by Levene’s test. When
necessary, arcsine or square root was performed for the percentage data prior to analysis. An analysis of
variance (ANOVA) was used to test for experimental data, and the Tukey s-b (K) test was used for multiple
comparisons. The results are shown as the followings: (1) Diets had significant effects on survival of
pre-adult P. trituberculatus. Formualted diet treatment had the highest survival rate (90%) while the lowest
survival rate (43%) was recorded in trash fish treatment (Table 3), and most of death in this treatment was
caused by molting death syndrome (MDS). (2) The crabs fed on formualted diet had the shortest molting
period, the highest proportion of crabs completed two moltings during the culture experiment, and the highest
final body weight and specific growth rate (SGR) among the three treatments. While the trash fish treatment
had the lowest value on culture performance (Table 3). (3) Although formualted diets treatment had the higher
hepatopancreatic index than the other treatments, there was no significant difference among the three
treatments (Table 3). (4) Different diets had the significant effects on the proximate compositions of pre-adult
P. trituberculatus (Table 3). The moisture content in hepatopancreas and muscle of trash fish treatment was
the lowest, but the other biochemical compositions were highest among the three treatments, while the
proximate compositions were similar in the crabs treated by the rest two diets (Table 4). The fatty acid
composition in hepatopancreas and muscle was significantly affected by the dietary fatty acids. The trash fish
treatment had a highest level of unsaturated fatty acids while the content of saturated fatty and
mono-unsaturated fatty acids was highest in the pig lung treatment (Table 5 and Table 6). Overall, the crabs
fed on trash fish had the lowest relative retention rate of 22:6n3 (DHA) and 20:5n3 (EPA), but those crabs fed
on pig lung had the highest relative retention rate of these two fatty acids (Table 7). In conclusion, the
formulated diet could improve the culture performance for the pre-adult P. trituberculatus, which could be
used to replace wildly used trash fish at a certain level in the pond culture of P. trituberculatus.
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Table1 Formulation of the experimental

formulated diets

Hic J5 41 % Formulation T4 43% & Percentage (%)

IR AN} Steam fish meal 18.00
SZH Rapeseed meal 18.55
M1 Soybean meal 29.60
T4 Flour 14.00
IF# Shrimp meal 2.00
WP ERERY Yeast extract 4.00
EE Squid paste 4.40
BHE SR 0.50
Crab vitamin mix

BHSE P 1.20
Carb mineral mix

W 445 CaHPO4 - H0 1.50
SUALIHER Choline chloride 0.40
HeE3 C BRI 015
Sodium L-ascorbyl-2-phosphate

SRR

g:);t)fggapﬁ]ospholipid 200
3l Soybean oil 1.00
fayh Fish oil 1.50
¥l Pork lard 1.00
frih Salt 0.20
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Table 2 Biochemical composition of three diets

AR RSy Wi £ Jufty i
Biochemical composition Formulated diet Trash fish Pig lung

K4} Moisture (%) 7.42 +£0.08° 75.57 £1.14° 86.18 +0.36°

T [ Protein (%) 40.24 +0.08° 16.02 +0.44° 10.44 +0.15°
Wet weight i Total lipids (%) 6.19 +0.19° 2.30 £0.14° 1,63 £0.03°
Ky Ash (%) 8.49 +0.14° 4.71 40.25° 0.67 +0.06

[ Protein (%) 43.46 +0.09° 65.58 +1.79" 75.51 +1.08°
Drﬁﬁght S 1% Total lipids (%) 6.69 +0.20° 9.41 4057 1183 +0.23°
Ky Ash (%) 9.17 +0.15 19.26 +1.01° 4.82 +0.40°

AR Wi Fatty acids (%)

C14:0 2.72 +0.34" 5.20 £1.32° 1.39 +0.05°

C16:0 20.23 £1.78° 23.94 +0.30" 30.60 £1.01°

C17:0 0.39 £0.05 0.50 +£0.16 0.25 +0.05

C18:0 6.14 £057° 7.19 0.35" 15.19 +0.74°

C22:0 0.56 £0.40 0.40 £0.16 0.26 £0.11

Y'SFA 30.73 £2.18 37.82 +0.02° 48.81 +1.37°

C16:1 3.12 +0.34" 7.66 +0.68° 1.35 +0.30°

C18:1n9 16.25 +0.79" 11.64 +0.69° 26.75 +£0.75°
C18:1n7 2.23+0.32° 2.31 +0.42° 1.27 +0.42°

C20:1 0.50 +0.08" 0.35 +0.11° 0.50 +0.02"

c24:1 0.29 #0.04° 0.57 +£0.15° 0.49 +£0.11°
YMUFA 22.41 +0.60° 22,59 +0.51° 30.55 +0.95"
C18:2n6 27.43 +£0.78° 1.98 +0.14* 7.67 £0.61°
C18:3n3 3.96 +0.71° 0.42 +0.06° 0.34 +0.21°
C20:2n6 0.54 +£0.41% 0.28 +0.14° 0.49 +0.06"
C20:4n6 053 +0.13° 2.06 +0.34" 5.21 +0.40°
C20:5n3 4,78 +0.56" 11.48 +0.78° 0.13 +0.01°
C22:6n3 6.49 +1.11° 12.08 +£0.45° 0.15 +0.02°
YPUFA 43.94 +1.70° 29.98 +0.04" 14.34 £0.57°
n3PUFA 15.33 +0.94" 24.50 £0.03° 0.56 +£0.03°
n6PUFA 28.61 +£0.84° 4.97 +0.88° 13.78 #0.60"

n3/né 0.54 0.02" 4.47 +0.06° 0.04 +0.00°

YHUFA 12.02 +1.84° 26.55 +0.06° 5.84 +0.59°
DHA/EPA 1.3540.12" 1.02 +0.07° 1.16 #0.10°

ARA/EPA 0.11 £0.02 0.18 +0.02 42.98 +0.68

FRITR & A SRR I E S i, | A RN T 0.5% IR IR R T RS iy SFA. AR : MUFA. FUARHLR]
JEWiRE: PUFA. Z2AMHRIIR: HUFA.EEAERIENIER: n-3/n-6.n-3 55 n-6 RIZ ARG & W LAE; DHAJEPA. — R 1
IR E T TRONRIRELE] ;. ARAJEPA. A DUIRIR —F B NIRIRLLG]: W) —ATE8URE EARA S MR B R ZE S B3, P<0.05.

The fatty acid contents are expressed as the percentage of each fatty acid to the total fatty acids however, the content of any fatty acid less
than 0.5% of total fatty acids was not included in the table; SFA means saturated fatty acids; MUFA means mono-unsaturated fatty acids; PUFA
means poly-unsaturated fatty acids; HUFA means highly-unsaturated fatty acids; n-3/n-6 means the ratio of > n-3PUFA/Y n-6PUFA; DHA/EPA.
Docosahexaenoic acid / Eicosapentaenoic acid; ARA/EPA. Arachidonic acid / Eicosapentaenoic acid; Values in the same row with different
superscripts are significantly different (P < 0.05).
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Table 3 Effects of three diets on the survival, molting, growth, hepantopancreatic index and muscular index

of pre-adult Portunus trituberculatus

ks Tic 45 Gk Jefly il

Indices Formulated diet Trash fish Pig lung
5% Survival number 27 13 23
G Survival (%) 90.00 £10.00° 43.33 £11.55° 76.67 +7.07°
I5t5% [ Molting interval (d) 33.44 +6.78° 4320 +7.33" 39.20 +4.27%®
2 L FEAMA L] Percentage of second molting (%) 59.35 +3.51° 39.29 +3.79° 48.88 +15.40°
1 YR FEAMA EE ) Percentage of first molting (%) 40.65 +3.51° 60.71 +3.79" 51.11 +15.40®
IR Initial body weight (g) 73.42 £12.97 72.65 +15.34 70.53 £9.88
2 IR FEAMA A Body weight after the second molting (g) 167.12 +22.78" 147.89 +27.32° 147.58 +32.24°
1 I5EAMA KK T Body weight after the first molting (g) 106.90 +22.41 89.93 +14.04 97.21 +15.14

14K E Mean final body weight ()
A Weight gain rate (%)
AT 2 K% Special growth rate (%/d)
JT B % Hepatopancreatic index (%)
WLPI4E %L Muscular index (%)

157.96 +24.09°
125.28 +57.36°

122.56 +30.72
72.71 £31.16%

120.19 +29.10°
69.43 £48.23*

1.12 +0.35" 0.76 +0.26° 0.71 +0.38°
7.77 +1.58 6.69 +2.20 5.85 +1.05
27.45 +3.52 27.44 524 27.81 +6.48

Al AT 8 LA S M P RE R S B (P <0.05),

Values in the same row with different superscripts are significantly different (P < 0.05).
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Fig. 1 Dead crabs from molting death syndrome and normal molting crabs
1. WEFREEERESE T /MAIE T : 2. WESSER G EAE T A 3. IEW SR EmAMA () FIIHSE CF).

1. The correct side of dead crab with molting death syndrome; 2. The opposite side of dead crab with molting death syndrome; 3. The normal

molted crab (upper) and old carapace (below).
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Table 4 Effects of different diets on proximate composition of pre-adult Portunus trituberculatus
[LiENb et A
Formulated diet Trash fish Pig lung
AT MR Hepantopancreas

U Wet weight /K43 Moisture (%) 75.60 £3.55% 63.53 £10.93° 78.17 £4.05
H 1 Protein (%) 10.10 £0.22" 15.34 £0.19° 8.60 £0.30°

R Total lipids (%) 7.44 £2.14° 15.07 +2.46" 7.94 £1.22°

M4y Ash (%) 1.11 +0.08" 2.52 £0.15° 0.67 £0.06°

I Dry weight &1 Protein (%) 41.41 £0.90° 36.51 £0.45° 39.40 +1.38"
fig i Total lipids (%) 28.45 +5.42° 35.95 +3.26° 33.36 £5.76

K4 Ash (%) 456 +0.32° 5.98 +0.36° 3.08 +0.27°

LA Muscle

¥ Wet weight 7K 43 Moisture (%) 80.64 +1.73 78.62 +3.92 81.49 +2.30
A Protein (%) 15.94 +0.12° 18.07 £0.07° 15.86 +0.13"

fig i Total lipids (%) 1.22 +0.03° 1.31 +0.02° 1.15 +0.03"

K4 Ash (%) 1.28 +0.09° 1.54 +0.04° 1.32 40.04*

I Dry weight A Protein (%) 82.33 +0.62° 8167 +£0.31° 85.66 +0.68"
fig i Total lipids (%) 6.31 +0.15" 5.91 +0.10° 6.23 +0.05"

K4y Ash (%) 6.63 +0.49 6.94 +0.18 7.14 40.20

A7 AR AR AR R 57 B (P <0.06),

Values in the same row with different superscripts are significantly different (P < 0.05).

i m, Boa kR, S,
R 6 NIRRT = AR TN ) AR
FRZH . BUHLAI AR IR (SFA) i, Bk C14:0
I CL7:0 41, =AMEEMUILA R fE T
EXER BURAMARIR (MUFA) 15,
KM C18:1n9 & iy, HoAd Lo
AT (MUFA) B ERAL, Jefmd
Cl16:1n ity m, 8k b, WU E AR
R W I 5 L3 kg A i 20 de v, e 4IRS
Be G R A k. w2 ANMBRENTE (PUFA)
TR, MAWEZ4R C18:2n6, C18:3n3 Al
C20:2n6 & i dp i, fH C20:4n6 & mffk; %
LA Th C20:5n3 Al C22:6n3 75 Ff i, 1M
C18:2n6. C18:3n3 il C20:2n6 &5 fik: J&hi
MWL C20:5n3 FiI C22:6n3 &A%, 1
C20:4n6 Fritdpm: #E4A L, WA AR
R AR R R (SPUFA) & Ef i, 1M
At 2R S AR IR IR (SHUFAD % fx

o

B T NARFEIRH = PR 1Y AR AT I
BRAVLA 2 MR IR ITR (PUFA) AR £/
B2 o A Tk 2T IR R A0 UL PR AR e
C18:2n6 Fl C18:3n3 AHXJ {7 Fi H oIk, Jufadl
AR PR R C18:2n6 AN £ B R A
i MG A =P 7 BEX R C18:3n3 AH
MR R d . AL C20:4n6 A LR Y %
M5, FAFRA R, HALA YT,
WA E LA, Aeth 4] = PeAg 7B
Bl C20:5n3 il C22:6n3 AN R KAk, H4
IR RS =T e 1) S EZE ) e e el 1 8

3 Wi

3.1 ANFEERN=JR TR R
AR PR 1 HE IR DRI 9T 32 2 AR

FELNEERY BL (PR AR IR % /DT 20 gD, Sz X

WP AR BoE SRR ST. CT 5k 2010,
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Table 5 Effects of different diets on hepatopancreatic fatty acids of pre-adult Portunus trituberculatus

iy P& vk Pl T
Fatty acids Formulated diet Trash fish Pig lung
C14:0 1.42 +0.09° 2.74 +0.43 1.01 +0.34°
C16:0 20.27 +0.81° 25.45 +2.33% 28.33 +1.33"
C18:0 7.25 +0.06" 6.81 £0.07° 9.45 +0.15°
C20:0 0.44 +0.01° 0.55 +0.10° 0.42 +0.08°
C22:0 0.37 +£0.08 0.53 +0.18 0.44 +0.21
ESFA 30.65 +0.74° 37.33 +2.35" 40.71 £1.10°
C16:1 2.28 £0.14° 7.05 £0.49° 3.06 +0.33"
C18:1n9 23.67 +0.16" 21.16 £0.47° 32.45 +£0.39°
C18:1n7 5.04 0.26" 5.31 0.07" 3.95 +0.11°
C20:1 152 +0.61 1.00 +£0.06 0.94 +£0.19
EMUFA 32.71 +0.31° 34.66 +0.86" 40.55 +0.50°
C18:2n6 17.36 £0.17° 2.62 £0.11° 6.24 0.09"
C18:3n3 1.38 £0.14" 0.22 +£0.02° 0.18 £0.01°
C20:2n6 1.68 £0.09° 0.73 £0.37° 1.2340.11°
C20:4n6 112 £0.14° 1.62 +0.01° 4.03 £0.08°
C20:5n3 3.31 %0.09" 4,56 £0.50° 0.75 £0.20°
C22:6n3 6.52 +0.13" 10.62 +0.78° 1.27 +0.42°
TPUFA 31.78 +£0.35° 20.82 +1.72° 14.48 £0.24°
n3PUFA 11.32 +£0.18° 15.48 +1.19° 2.58 +0.11*
Zn6PUFA 20.47 £0.23° 5.34 +0.59° 11.90 +0.16"
n3/n6 0.55 +0.01° 2.91 +0.18° 0.22 +0.01°
ZHUFA 11.07 £0.29° 16.98 +£1.27° 6.44 £0.73°
DHAJ/EPA 1.97 +0.03° 2.3440.21° 1.68 +0.14*
ARA/EPA 0.34 0.04° 0.36 +0.04° 572 +1.81°

LR IRIR & A BRI E & i, H S RN T 0.5% IR IiMRAE L ARSI SFA. WBRIBHITR: MUFA. HRMLRI
AEWITR: PUFA. ZARWHIBEHINR: HUFA. S AU n-3/n-6. n-3 55 n-6 RANZAUAARIT RS B, DHAEPA. 1%
RIS T HNIRER LS ARAEPA. 1A DUIGRE — T —WioNIGIR L] F—A780dE AR SR 7 R OR 2 5w 3, P <0.05,

The fatty acid contents are expressed as the percentage of each fatty acid to the total fatty acids while the fatty acid with less than 0.5% of

total fatty acids was not included; SFA means saturated fatty acids; MUFA means mono-unsaturated fatty acids; PUFA means poly-unsaturated

fatty acids; HUFA means highly-unsaturated fatty acids; n-3/n-6 means the ratio of Y n-3PUFA/Y> n-6PUFA; DHA/EPA. Docosahexaenoic acid /

Eicosapentaenoic acid; ARA/EPA. Arachidonic acid / Eicosapentaenoic acid; Values in the same row with different superscripts are significantly

different (P < 0.05).

B ENBESE 2013) . MRSV B A & HEI A A gt
FEIAMA, MW FRZ I 1~ 2 Y SE AT s
JawiTe, EATERRR BB B (Lietal. 2011).
[ P (A [R) AR A B BB 77 75 SR A AN TR,
TE AR B 1 B 1 75 SRAK T S AR RIHE AR B

Bt (EJIR N # Sk %% i (Cortés-Jacinto et al. 2003,
2004, Li etal. 2011), H VSRR B4
FEINH BRI 22 7 (Curtis et al. 1995,
Wouters et al. 2001). ABFFTLE LK, Al A1
BT DARAIE = oA 1M W A 1 o A KR 5
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Table 6 Effects of different diets on muscular fatty acids of pre-adult Portunus trituberculatus

iy P& vk Pl T
Fatty acids Formulated diet Trash fish Pig lung
C14:0 0.59 +0.09" 0.98 £0.05° 0.42 +0.05°
C16:0 15.91 +0.76 16.20 +0.93 16.64 +0.68
C17:0 0.51 +0.02° 0.53 +0.12® 0.44 +0.02°
C18:0 9.50 +0.42 8.86 +£0.28 8.99 +0.43
TSFA 27.41+0.95 27.80 +£0.97 27.30 £0.86
c16:1 1.65 #0.25" 3.23 £0.48° 1.35 +0.07
C18:1n9 16.11 +£0.58° 16.06 +£1.02° 19.59 #+0.93"
C18:1n7 3.36 £0.54 3.52 +£0.66 2.56 +£0.62
C22:1n9 0.56 £0.06 0.67 £0.10 0.52 +0.07
EMUFA 21.88 £0.27° 23.77 +1.52° 25.09 £0.84°
C18:2n6 9.45 +£0.45° 2.58 £0.37° 6.00 +0.97"
C18:3n3 0.77 +0.25" 0.19 +£0.06° 0.19 +0.01°
C20:2n6 1.21 40.19" 0.69 0.12% 1.04 £0.27
C20:4n6 2.80 £0.13° 3.21+0.13" 9.32 £0.49°
C20:5n3 16.03 +0.44" 17.12 £0.44° 12.36 +£0.48°
C22:6n3 1451 +0.43" 17.60 £1.79° 10.93 £0.15°
TPUFA 4502 +1.67° 4156 +1.41° 41.71 £0.81°
n3PUFA 31.42 +0.92° 34.98 +1.67° 23.73 +0.81°
Tn6PUFA 13.59 +0.81° 6.58 +0.27° 16.67 £1.74°
n3/n6 2.32 +£0.09° 5.33 +0.47° 1.43 +0.13°
THUFA 33.53 £0.96° 38.11 +1.76" 33.01 £0.98°
DHA/EPA 0.91 #0.01 1.03 +0.12 0.89 £0.04
ARA/EPA 0.17 £0.01° 0.19 +0.00° 0.75 £0.02°

LR IRIIR & A BRI E & i, E S RN T 0.5% IR IIMRAE L P ARSI SFA. WBRIBHITR: MUFA. HRMLRI
fENi: PUFA. Z AR IR : HUFA S ARG : n-3/n-6. n-3 5 n-6 R5IZ AR & =K HAE; DHA/EPA. — kT
WIS o TONIEIR L] ARAJEPA. LRAETUGIR — 1 ik SRR LBl W—A7 4805 bR S AR P B R 2 R B3, P<0.05.

The fatty acid contents are expressed as the percentage of each fatty acid to the total fatty acids while the fatty acid with less than 0.5% of

total fatty acids was not included in the table; SFA means saturated fatty acids; MUFA means mono-unsaturated fatty acids; PUFA means

poly-unsaturated fatty acids; HUFA means highly-unsaturated fatty acids; n-3/n-6 means the ratio of Yn-3PUFA/Yn-6PUFA; DHA/EPA.

Docosahexaenoic acid / Eicosapentaenoic acid; ARA/EPA. Arachidonic acid / Eicosapentaenoic acid;Values in the same row with different

superscripts are significantly different (P < 0.05).

L2 AR AR L, WS P RHH =5ER 1
BB PSR W B IR R A AR R PR . I
VAR S0 WA (K = PER 7 B 0 A e 5 e
BEA T DL AR T B 0 R AR A RS R oK
bl fr 20 AR T2 B AT S ISR BE R RE, WA
DR N TR A R H T =R T

S I R ) R, AR A X A A A
Chg ity g H T RM s g A o kL, (H
JEIX e AR IR HORE AT B I AT e HA 5
V5 R/ I RN 008 B SR i, DRI IR A A
R (44 2010, #4E045 2010, %
JET55 2014). Zfadl i Rk R 2 A T
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Table 7 Effects of different diets on the relative retention rate of dietary PUFA in the hepatopancreas and

muscle of pre-adult Portunus trituberculatus

2141 Tissue C18:2n6 C18:3n3 C20:4n6 C20:5n3 C22:6n3

JiF IR Hepatopancreas

Bl rkl 4l Formulated diet 0.63 0.35 211 0.69 1.00

Zkfa 4] Trash fish 1.32 0.52 0.79 0.40 0.88

W4 Pig lung 0.81 0.53 0.77 5.77 8.47
JVLA Muscle

Jid &bkt Formulated diet 0.34 0.19 5.28 3.35 2.24

Z&Aa 4] Trash fish 1.30 0.45 1.56 1.49 1.46

W4 Pig lung 0.78 0.56 1.79 95.08 72.87

W FEAET - LR AIE (MDS) 1k, 1RZ MARGE
IR 25 IHFE T PET S, XAl g S et g 2R
PHTA G, REENRRE TR R (RUT5E
2014), BRRWISCHLT LRA0E (MDS) WlhEs
TARL s AN B AR R (HUFAD 41 ORI 75
IS (Sheen et al. 2002, Suprayudi et al.
2004, Dan et al. 2011), PR} S a R 1)
I EAIAENTR (HUFA) 145 50 = JERR
TR 2R OE H R K TG 5E  ( Takeuchi et al.
1999a, b). ¥4 M1k, WA WA K =ik T
PR AARSKT  BE AN B AR IR (HUFA) K&
MIARE, =R TR () A B AN RIIR
it (HUFA) fR 400 2.35% A4 (5kEa%%
2014)  ASHIFFEH P SR 1R 27 £ s FE AN TR s 077
R (HUFA) 4R35 ] BEAS g il A2 0 R f
A KBTI TR, thah, Wit
JE IR A AR R A0 ] BeE A 2
WA RESES OkEg% 2012), XLt
A A T s 0 2 T A I 2 R A
IR E A SRR S, HELZ n-3 mEAER
JEWiE (HUFA) (20:5n3 F1 22:6n3), [KIHi%
Y =PRI (A KO RS, H S R
Be AR T B3 22 5, AL GAE = iR
TEESh bt A5 KB (Takeuchi et al. 1999a) .
(A 322, AW 3 41 —=Jiks 71 W K
PR E K% (0.70 ~ 1.11) ¥/ T2 BiwEsT
AR R E KR (4.4 ~ 6.6) (WENEESE

2013, SKARSE 2014), IXJEDEABEE Pk T
B (P AR, W AR R A 1 3 /N T )
52 S AR K
3.2 AREER =ZPR TR AEMA RN
AT R EKN, Fefad] =Pl 718
JiR R DG 2 e S 2 e T R A R I 4
TN RAR IR & (BT E) BT
BCA DRI, ] RE = DOAR 1 R T TR IR e 8 5 e
I A IR ST AR 1R T 7 -k A7 A T TR
H O A TPk e g I 1D R IR T A R
I, WSO PRI o I 7 LA et FE
I e I T R 2L s 1T i T — AR 1 T A
(1) X5 AR AR e, TRt R A R AR T R A
el s BN Pt A KR E, gk
20:5n3 (EPA) Al 22:6n3 (DHA) & &EH#H,
F i k= 20:5n3 1 22:6n3, {H 16:0, 18:0 Al
20:4n6 75 5 dp iRy, DRI A I A JHF M
B FEAL N &S E, R G ie
Y81 (Eriocheir sinensis) % 4y HtiE
(Wu et al. 2011) . A=A 20 BRI 7K 43 2 5
A%, XE5LEARMBESEESA K. Lk
ETTESEEE, SR FEIA T
WAL Y IR AR E, AN AR A R
JEmE = T AR AL, X ATRE AL th T A Sz
A AT RE SR S R B, e () B UL
DAL H R i A 4K B A A N AR e (Tian et al
2012, MHEREESE 2013).
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K, 1 C18:0. 20:5n3 1 20:4n6 %%, X[ fHESE
AT =R 7 T JE M e AR o 116 g o R LA
BRI IEREER . TR IS R RE ) (B
EPBESE 2013). AR FHE W S iR 1
C18:1n9 FLS FEAMIFINENTR (MUFA) & &2
Fr TR AR, KRR C18:1n9 &
ey EE MR RRR . —, Bisei]
(1) = PR T B 5 BEAE T IR P AR B KR I AN
Tt R B J IR A Sy L i e Bk R A 1) i R
(Galindo et al. 2009, £ 2014). JLiefhf
PERMA, MR 20:503 FRIAH R B 2 (T
22:6n3, X W] BEAE TR Y 20:5n3
WK EIZ BRI S 2 b e AR K, SOiT
JE IR R 22:6n3/20:5n3 BB T N LA
FVERE . TCR MR ERI4L, WLIA ) C20:4n6.
C20:5n3 il C22:6n3 &34 35 T AR AN
THRL, XTRES = PeR TR S T
(KT FEANERIIE R (HUFA) SRR IE 40 i i
MIEH AR REA K. R C20:5n3
A1 C22:6n3 [ 73 EI/INT 0.2%, H 2%
AL AT HhORE Y. (1) 75 B 38k 109%, T RE
JRPAE = 1) = PR 1 88 nl LUK It vh A7 PR 1)
C20:5n3 Fll C22:6n3 {5 s FI 532 B 1,
AT LH 33 4 S 077 182 A UL A P 1) R RO B 2R 4
fs 20 JE A = DA B s A o ekt e
Ja R T SR RAE LA R B — e S )
C20:5n3 Fl1 C22:6n3, HUH# il 211 (1) 38 T R A5 A1 o
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