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Effect of Sweet Persimmon Wine on Alcoholic Fatty Livers in Rats
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Abstract

Persimmons are shown to contain high levels of phenolics. The present study was designed to investigate
if a sweet persimmon wine (SPW) would affect the development of alcoholic fatty liver in rats. Initially, male
Sprague-Dawley rats were housed singly in stainless steel wire-bottomed cages in a room of controlled temper-
ature and lighting. The rats had free access to a nutritionally adequate AIN-93G diet and deionized water. After
the acclimatization period, rats were weight-matched and assigned to the following three groups: two groups
were fed 6.7% ethanol or the caloric equivalent of maltose—-dextrin in a Lieber—-DeCarli diet and the other group
was fed the isocaloric Lieber-DeCarli diet containing SPW at the same ethanol level. All three groups were
fed their respective diets for 6 weeks. Serum transaminase, cholesterol, and triglyceride levels were measured.
Liver lipids and histology were assessed at 6 weeks. The total phenolic content and the antioxidant and free
radical scavenging activities of SPW were determined. SPW significantly increased antioxidant and free radical
scavenging activities. As markers of liver injury, serum alanine and aspartate transminases were markedly low-
ered by SPW at 6 weeks. SPW significantly reduced the serum levels of serum cholesterol and triglyceride
compared to ethanol treatment. SPW delayed the development of an alcoholic fatty liver by reversing fat accumu-
lation in the liver, as evidenced in histological observations. Taken together, SPW seems to protect the liver
from becoming fatty by alleviating fatty liver symptoms and lowering hepatic and serum lipid levels. Such a
protective effect of SPW appears to be in part due to its phenolics.
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(—%)H’—S—H}‘Q(Changwon Korea)oll A #| Z,
= =AY 65 VI % YR
FHAY. F H=43TE

gleton 5(10)8] W& WY Dewanto 5(11)¢] ¥
gty SF4 05 mLoll @EES 1250 g £
Folin-Ciocalteu A1 ¢F 125.0 uL& 7}l 687 WX
o} o] E3HE) 7% sodium carbonate 1.25 mLE
5371 30 mL7} HEE FHRFE 2HT Fo D
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A WA & 760 nmil A FHEE S5
CHZigt S 0| 1,1—diphenyl-2-picrylhydrazy!|(DPPH)
2iC|Zr A7 2 superoxide dismutase(SOD)  FAlEH
A EX
DPPH #HZ £A% =42 Blois9 WHS wshoh(12).
A& 0.2 mLel 0.2 mM DPPH 0.8 mL<}+ oﬂ & 29 mLE

E3sk & A2 A 103 BAEt 525 nmeoll A FEEE
=78kt SOD9] frAed 42 W& ® Marklundh
< wsith S3HEF 02 mLel Tris-
HCl &% 30 mL, 7.2 mM pyrogallol 02 mL 73 o2
25°Col A 108-3F ¥H-g-A]171 3 1 N HCIE #H7}ste] ¥kg-&
AAAZ o5 420 nmoll A FBTE SAFAT

Marklund(13) 2] ®

Lieber-DeCarli 2HA|Al0] Z=A

FEAG) AH8E Holt

94 93} 3] (American In-
Lieber-DeCarli 2] ©]
jL].X-] [e) = (o] 1:-3]_7]

FE 2HAH04). B

o] =
stitute of Nutrition, AIN)7} F33}=
(Bethlehem, PA, USA)R 3 AW7HS &
A corn oilE F7}ste] e 3hak
Z7 ogt&gte] dA ol 7BAHOZ | kcal/mL EF
< e, dxwe] Aole d¥S Ve R AlA
41.4%, T Ao A 18.1%, B §’r§°ﬂ ] 39.3%7F 5= A
ow TE3 oEeT 2lo]e] AL AWy gl Ao gEFE
o A3} Zon grsES 343(y§ Zo)al thale] oere

oM 358%7F FFHEE ZAHATHTable 1). @t as
9] Aol HrtE St aF(F=E FF 140%) %
(mL) AR oA =N FASA 1&d AAY g
2419 Agan] W& Aol ANAATHAS). of H&
2 Abgho] 3ol <F 8,360 kJ(2,000 keal) B & AHlEtAL
AF7F 7ol 34 KJ(EE 79 §, 3573 8 Hd °oF ~20
Hu]—/ﬂo] Au]g].l: 740; Z/\]_E])gq cda]:_g_ _/,\_H]'é]-l:

g
AE gz Fo A o] HI&(8,360 kJ/334 kJ=25)

A2 gl mX= FEF 1549
Table 1. Liber-DeCarli diet composition”
Ingredient Amount (g/L)
Control Ethanol SPW
Casein 414 414 41.4
L-Cystine 0.5 0.5 0.5
DL-Methionine 0.3 0.3 0.3
Corn oil 15.7 15.7 15.7
Olive oil 28.4 28.4 28.4
Safflower oil 2.7 2.7 2.7
Maltose dextrin 99.2 8.7 8.7
Cellulose 10.0 10.0 10.0
Mineral mix 8.8 8.8 8.8
Vitamin mix 2.5 2.5 25
Choline bitarrate 0.5 0.5 0.5
Xanthan gum 3.0 3.0 3.0
Ethanol (mL) — 67.0 —
Sweet persimmon wine — — 454.6

YBasal diet was formulated and supplied from Dyets, Bethle-
hem, PA, according to the recommendations of the AIN.

S AEAAM APEEC] HE 800 mL S EF AH 2]
o] 4FE FFe oF 509 mLOZ AXE AT o] & ALY
AA HE&ERS o A AlTFA PRI (750 mL/HH)
ok 128 dFehe IS FFH Zolx] AP E TF
¥ et a 37} £3k9 80 mL Lieber-DeCarli ¢4 A 4] o] =
Abgo] mjY wiAlE S E S oF 12/ s dete ¢EE
Gy vwE 4 QY

SEALR 2 LieberDeCarli Ax|Al0| S5 2

Ao A8 FEL 8FH(2402+7.3 g) 73 Sprague-
Dawley 2 # (Harlan Sprague Dawley, Inc., (F)=3 243
T &, Seoul, Korea)E 7943t 35337 AAdistu 5EAMS
AollX FEF5FAE ol 8dto] Foje® 22+2°C, Fhsy
5 55£5%E FAEAL, A HTZFAE ©]-&3te] 12413
Z_}Z'.-‘l] W) A A A Al A AFEA FF
FHT4 FAT BEE AIN-93G 2o]gF 23}l A
F7F AFESETE e Al Gy

3 o2 7utg 3o E U
T %, 10¥ &<t Lieber-DeCarli YA 2] 0] H-gA1F]
t}. Lieber-DeCarli A ZE2olvt TF = FETLS )
Z7, I E2T 52 0]9] &<4=3}= (maltose dextrin) T4l
oehgol o3 dF HF o7 XLy dFFor e o
Axols FFUE FEFE ANFET, 140% ¢2Z S §
frale g Esrr E3E AA A0S FEEE FET
& @R EFTORE FQTt. deETd G ETFT
of FFE 2ol dFE FFe BT Zom, 47 L I
of o3t &S BT 2A AASAT olH s 21 stellA
Lieber-DeCarli A 2]0]& mld 80 mL4 65 &< Az
AlZkel] AdEo] Ed wj7tx] FF3HAnt %%4 AF W=
< Z437] A8A wiF A 52 AFS A AT
65l 2A ZH3Ach

3o ZE Xt X 42 24

g A= Qo Z4F Az #E A #E(biomarkers)
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o] WtE A3 falA I A FH W (retroorbital
sinus bleeding)& ©]&, Lieber-DeCarli &} A 4] o] 7} &3 3}
7] AR(O0F), 354, 18lal 654 Ao 12413 A2
T RE FEA ANHNGEY. 4 ZUAHE TEE 54
Hl A S o] 8-3F kit((F:)oFakA <k, Seoul, Korea)S ©]-83}
S48ttt ¥4 HDL-2 8 2H & e ¥4 HDLE
gt & aaHAE S o &, AU WHoeE £A3S
~FH2EHE ALt F FHY2HE A HDL-
HES W ko2 stk 8% FAd AW (triglyceride)
FAUAHE o] & SASATH(F) oA 2F).
4 9] serum alanine transminase(ALT)%} aspartate
transminase(AST) % =742 Reitman-Frankel'H-& ©]
LA =89 y -glutamyl transpeptase( y GTP)<}
alkaline phosphtase(ALP) X & AQ 3 kit((F)o}xkA] ¢k)
S o] 83N SAAY. F IR AFEE BCA S 9
€3} kit(Thermo Fisher Scientific Inc., Rockford, IL, USA)
& o] &M A A

ZHZ=A] R[S EAM(hepatic histology)
Bz S =

AH7E 24 ARE ooz AWKy YsA 655 &
FETAA Hit ATl 7P A 3 =Y 1S v
Stoll Al AP E S SFA T 21 AR 2AS |F FEAAI
=

£ 5 um F7E Zg} hematoxylin(Invitrogen Corporation,
Camarillo, UK)¥} eosin(Sigma Chemical, St. Louis, MO,
USA)o. 2 dAlste] fastet it A 54 A=
= 813}7] 93+ oil red O(Sigma Chemical Co., St.
Louis, MO, USA)Z {23 & 33383333 n 7 (Leica
DM6000B, Heidelberger, Germany)2.&2 #23} o).

Z2tel EX|daknt £ X4t ZRY X2 =Y 5H

el & A& Folch 5(16)2] Wl we} F& 5 Aok
7z Fo A FAIES 54387 flete] WA F
L2 Ae B33t Fa AW B3 solid phase 3
el Fats ok MEE S AR T17,18). 1A
W FE2E9 F9 A4S #3874 (aminopropyl solid phase

column: Bond Elut NHy, Varian Sample Preparation Pro-
ducts, Harbor City, CA, USA)® AF5E2X](VAC ELUT
SPS 24, Varian, Brazi)E ©]-§3l 283}t 718
F ol A 17:02 X g3l cholesteryl ester, triglycerides,
free fatty acids, phosphatidylcholineg 7AW =&E *
TEAR s ¥, 298 Ao YAt 183 hexane,
hexane : chloroform : ethyl-acetate(100:5:5,v/v/v),
chloroform : methanol : acetic—acid(100:2:2, v/v/v), metha-
nol : chloroform : water(10:5:4, v/v/v) 59 €9 5 mLE <
M2 2z B8 ZAH| F=YsHe] cholesteryl ester, triglyc—
erides, free fatty acids, phospholipid #3 &2 & 533t}

F2 A A4k W8 E Folch 5(16) 2 Slovers}

FouEd - 4]

Lanze(19)9] ®H ol Fatod S48tk WA, 299 2 A
"holl 0.5 N9 methanolic NaOHS} 14% BF:E 2 mL2 ¥l
Ao fFEstE Agake] #8E GCmodel GC
7890A, Agilent Technologies, Inc., Wilmington, DE, USA)
= o] g3 o AEH columne (50%-Cyanopropyl)-
methyl polysiloxane 22 750 A DB-23 GC column
(60 mxID 0.25 mmx0.15 ym, Agilent J&W Scientific Inc.,
Santa Clara, CA, USA)o|H, & B zHo nF AUk
(Nu-Chek Prep Inc., Elysian, MN, USA)3} HlusjA 2zt
A akel g ALbstA

SHXE

ZAHEL FF A9 EFEAX (means+=SD)ZE HERN AL,
SPSS package program softwareE ©]-&3te] ANOVAZ
AZ3 & p<0.05 4= A Duncan’s multiple range test=

Hla, A48l

)

g aTol & ST S

G g e I F s 2459 me/100 mLe]
G BT Bl B, catechinf 53 2 7%
g s Qo] v FiEol 9w o), olde HEy
B 4o 23} ARVERA, FA71E e FP
= A $A90, A=y AT FA710) B
2 AT BAsh Aol 48 2 W 5o ke 4

EL s ¥
24S HEITH2]). Seo 5(22)& Ff FF @HS ©]
B2

ELF 17%9 Eds FFES A 27 250~230.0
mg GAE/100 mL7} &5 o] & A<k vas) 2 5 A3
TH23).

SOD fFAFEA 2 &4ksbA| 9] superoxide 4F3} A 21§
S Yolr 7] 93k AF o7 SODE A E st FAH A
o] AL FANAEFT S S FLE AT = WS
(202 +2H" — Hyx02+02)& Zul3}al catalase= SODeY ¢
& AAE H05 Fallg BEEAS} AL EAZ A8 T E
S sl Baolth B Ao s AR it W
71T T 247 oA Al dUZA superoxide B Z-S
FANAAM AAFo 2 RE AAE B I3 superoxide 2k
Oz A2AEA L pyrogallol A543 E A E = superoxide
anion 7 LAAREZ FRISHATH24). B TEAIF A}
£8 @ a 3o SOD FAHEAd-2 Table 2014 E%0]
20.86% 2 YElgth @59 SOD AL RFEE 29
0.1%, 1% L-ascorbic acid®] &41(56.60%, 97.62%)X.t} v
%AW 0.01% L-ascorbic acid®th 4] 2450} o]= A
29 A S A E Ao 2 Btk DPPHE 31stE

A2RE A4 £AS wol B0 Y BAS



Table 2. In-vitro superoxide dismutase-like activity of sweet
persimmon wine (SPW)"

Superoxide dismutase-like

Samples activity (%)
SPW 20.86+1.26°
Reference
Ascorbic acid (100 ppm) 3.35+1.22°
Ascorbic acid (1000 ppm) 56.60+1.04"
Ascorbic acid (10000 ppm) 97.62+0.68

YValues are means+SD, n=3. Different letters (a—d) within a
column indicate significant difference (p<0.05).

Table 3. In-vitro 1,1-diphenyl-2-picryl hydrazyl (DPPH)
radical scavenging activity of sweet persimmon wine (SPW)”

DPPH radical scavenging

Samples activity (%)
SPW 27.07+£0.42"
Reference
a-Tocopherol (50 ppm) 12.90+1.35°
a-Tocopherol (100 ppm) 2797+161°
a-Tocopherol (200 ppm) 57.07+0.62°

YValues are means +SD, n=3. Different letters (a—c) within a
column indicate significant difference (p<0.05).

YRR AAFelsony &

Sl @4 BAo] = BAT B ejrizol
® ojuje] DPPH 9] 4ol
o] AAE A el
Table 38 779 HAFel52 L 2
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oX

pherolS XFEZE st 4S vust Ao}, ©hghd
AFE 27.07%E a-tocopherol 0.01% FE2] AL HY
o AAF o 282 A g AAE FAsA UAA
W &4 oz o3 =35 dAste HEE o] &EHA
UTH25).

HE st

65 B¢ AL EFE AF ] FFIRS W AT
v 2e dEe gxae A&EHOE Fletd oy s
T @R E T e AL AFFIHE FAEGE
HAY 634 HF HA AT HE2FLS 4184+11.2 g,
eSS 3614+ 161 g, T EFTLS 36211163 g&
Z Yehy deedd g aFd e 194920 3ol
= $lTH(Table 4). o] HHTF 2ol W ¢ 249 &
= vjA| A7) Lieber9} Decarli(26)9] ATl ¢HZ &S
gd#e] 36%E FolA Foste Aolx I Tl A
A o8 7HA BWEads vEdda stge
Pikaar 527 432 AFAZ A3) 2taiv 9} tiAbEo]
Z7tg 224 vlo]l3 2 F (microsome)2] &E-E AF3FA|
o ATP Aol A3sl= o] AFh4aE 2Hse 3oz
Husith £ AFAAE 2o A= il e JFs
A A7) Aste] 22 %9 HojFFo] 65 FU¢ AHHA
A GIZETAA AFF7HEC] TAhE Ao ZE Hol g3

AL A v A= T 1551

Table 4. Changes in the mean body weights of rats fed a
liquid diet containing either ethanol (ethanol) or ethanol plus
sweet persimmon wine (SPW), compared with pair-fed con—

trols for 6 weeks"? (g)
Weeks Control Ethanol SPW

0 358.9+14.4 356.4+12.9 360.2+11.9

1 351.8+9.0° 320.8+10.3" 3246+10.8"
2 366.1+9.3° 3355+11.4° 336.7+12.9°
3 388.5+10.2" 340.0+11.3" 336.0+15.0°
4 404.9+11.3" 342.3+11.9° 341.0+13.4°
5 408.3+11.9° 3475+13.2° 344.4+14.9°
6 4184+11.2* 361.4+16.1° 362.1+16.3"

'I)Values are means+SD, n=7.
?Values in a row not sharing a superscript differ significantly
(p<0.05).
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=3t VLDL(very low density lipoprotein), LDL(low
density lipoprotein), LCAT(lecithin cholesterol acyl-

transferase) = 25 7HolA] AT 71x3F 9] &40 2 o)

E A&l JEE wol A o] SR fEo] A
o Ao FAAY FFL XA HHR). ¢SS 4
Fg FETY A FAAALY wE7}F adte AL
dFE HAZ A3t o] 445 hxA M F3H
I Ao 29 o]Fo] AHUGI ATGHT 2y thx
THO @A aFE FIFS TETLANA EQ AT
Tt foHo g FAaEE AFE Park 5(29)2] ATl
A 2L FEE AP 2T EY SR ] foF
o 2 A Yehgt o Gorinstein 5(7)9) A7 E 7+
FA7t F4AE S dAAZIYE Bt X3t 4
B2 Ao e g ZHvE 9 FY2HE
AA 8= FE3] dHAA Lot Aol &% A3
9 FF AN F5E& 9A 7H58303D)F WMoz A
WA RS T3, el A o] BEA FA F71e) Tl
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Table 5. Serum levels of triglyceride, cholesterols, transaminases, and other fatty liver-related biomarkers of rats fed a diet
containing either ethanol (ethanol) or ethanol plus sweet persimmon wine (SPW), compared with pair-fed controls"” ™

Lipids Control Ethanol SPW
Triglyceride, mg/dL 58.10+9.88* 47494745 4281 +5.77°
Total cholesterol, mg/dL 79.06+9.91° 107.52+5.92° 105.90+5.19"
HDL-cholesterol, mg/dL 4755+11.11 55.79+8.06 52.72+8.28
Non-HDL cholesterol, mg/dL 31.52+7.48" 51.73+12.65" 53.18 +7.81°
ALT, U/L 91.94+2581° 512.78 +110.42° 194.17+44.0°
AST, U/L 21.89+7.25 183.33+117.96" 30.06+1.91"
ALP, U/dL 31.38+9.36 27.93+13.32 26.00+£9.75
7 GTP, K-A 1.16+0.37 1.85+0.42° 1.35+0.34
Protein, g/L 59.1940.98" 56.14+1.29 55.73 150"

DValues are means £SD, n=6.

YValues in a row not sharing a superscript differ significantly (p<0.05).

¥ Abbreviations used: ALT , alanine transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase; y GTP, gamma-glu-
tamyl transpeptidase.

A LDL 5889 5§ 271417 lipoprotein tiAlol GaF& kel H4S gaAPORA oG] oF MEL A
St 02 Nuda B2 FAAAL. T 254 B 9% WAV) A Haseh ED Yoon FOHS A9
FHE B AR B ATNAE Bdlo] BF FAAW ) FolF 2o £48 VT FAD FRT ALT, AST
o) A(umover) & FANAY 2] FAAY FHL AN BAo] felaA FYYT wuse] B AT AAFES B
oM, A FAAY £22 Zastadn nusdt & Atk

(3330). S19F 2e wgxel FF A Ash B ol Shin#} Rho(37)e] @704 10%] 4782 ade=

§ L
o FHEo] e HEdEd gl AR e F T AHAANZ FolA e Tl ALTSE ASTS] 9

e o] o8t A Z71sl 4L, Harata S(3Q)% & oY= <]
xA E3 FEE A ZAAL] dF T F 67 30%E AR Fog FoA ALT &) S7tstdttaL
Aol Uehd % ALT TE+ thExaol vlsiA] o ghg-ol H sty w3 27 &8 Al A SFes A
A FeH o g FE A oY BbE el A ol F A71E 84 y-GTP @4o] §o8A4 Ztstgctn o
oz fase AL AT F JUHTable 5). @5 AST 5 9TH39). o]9} o] B Ao AE ALT, AST S4L
FE EFALT 55 Wstel fAH, izl visjA o e o] el Ha| Egtol} RN EETL gz
gewdA FolHor SrtHNoU 22 v &S F3} 2o ook R v vt aFs Foist
< S BHEAFE FHIHU AST T FAHOE go ALT, AST G484 H2EY e FFo2 W
N2z FE7A FaEe RS 248 4 Uk (Table 5). olA= Ao Z Hol Ut Ezel HEs ey e 88
a8y 8F ALP s=v & AgzAA 2F el 794 HEo] A7t Ao A B 7ho A AAYA 2 FarE)
Ql ztol7F itk % ¢ -GTP 8442 djx=ol vlsiA AAS MAAZ O ZR Auzro =z QlE 7HAF ] &S
ABLTE FHAOY BUFZINE HH02 BE  qange Hoz dte] N oL oaw AHL 4
otk 8% F 9d s dizdol HsiA dlgeT) = AR 7k2A 2Ake ZQ) 2 glths JPSAS HojZr)
ST aFTY] Tt FYH R AAHE FAEFS B
o Shin 5(35)9] Aol 2 ogge] o8] fEd A Zhe| Z=E[sbs| 24 (hepatic histology)
T EEAPAA FuFEE Fofol et ALT, ASTS] & 7o) 2A8HE B ArS So g AY gAY ¢
AT} AR e o= flavonoid 33Eo] o2 thA} A W olth Fig. 19149} 2ol 653 S ¢aTE Fo
& 2 alcohol dehydrogenase A EE Z71A17) 3 CYP 450 S & 7} AT 7 24 AR dl2Fd e X
2E 19 #dS JAAA ole-SthAL oM A7E B4 of SHE A7k vinA ZAa 2A HA o oghs

N

| Fig. 1. Liver histology of rats fed
“| a diet containing either ethanol
(ethanol) or ethanol plus sweet
s ; 2 : 5 3 persimmon wine (SPW), com-
;; '.‘ kT ) oy iy .7}';- ", . .1 pared with pair-fed controls (He-
J T L s 2NN S matoxylin & Eosin stain, X 200).

- Control . Ethanol
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Table 6. Hepatic levels of a—-tocopherol, phospholipid, total cholesterol and total lipid of rats fed a diet containing either ethanol
(ethanol) or ethanol plus sweet persimmon wine (SPW), compared with pair-fed controls"?

Control Ethanol SPW
a-"Tocopherol, nmol/g liver 106.33£23.07° 224.11£100.13" 111.79+22.19
Phospholipid, pmol/g liver 39.51+1.23 41.48+3.08 40.19+2.45
Total cholesterol, ymol/g liver 7.34+1.42° 23.75+3.55% 11.94+1.64°
Liver weight, g 11.83+0.52° 11.61+0.86° 10.33+0.65

Total lipid, mg/g 85.15+7.08" 183.75+32.21° 107.39+7.82"

1 -
Values are means +=SD, n=6.

YValues in a row not sharing a superscript differ significantly (p<0.05).
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3 2 Jejel Yol 2 S45
of g AL A7 RS FaA FAF 5 ATk AA
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Table 7. Hepatic fatty acid levels of cholesterol ester, trigly -
ceride, free fatty acid and phospholipid fractions of rats fed
a diet containing either ethanol (ethanol) or ethanol plus
sw;aelt) 21))ersimm0r1 wine (SPW), compared with pair-fed con-
trols™

Control Ethanol SPW

Lipid (umol/g liver) (ymol/g liver) (umol/g liver)

Cholesteryl ester

16:0 206+039" 17.68+10.25° 2.78+1.11"
18:0 0.36+£0.04>  1.75+0.88"  057+0.11"
181 371+171°  4654+24.12% 10.92+2.82°
18:2 1.394+0.67° 18.93+12.42" 3.27+0.89"
20:4 090+034>  257+126°  1.26+0.34°
Triglyceride
16:0 13.17+£4.69"  6893+2956" 22.24+852
18:0 0.78+0.24" 570+251"  1.70+£0.50°
181 23.68+854" 162.45+70.13" 4550+16.39"
18:2 15.49+6.15" 11862+61.02° 30.38+11.63"
20:4 157+046" 22.39+1242°  465+152"
22:6 0.10+£0.03>  461+353"  0.77+0.38
Free fatty acid
16:0 4.78+0.84 479+0.28 4.42+0.68
180 3.14+0.54 3.39+0.23 3.14+0.35
181 527+1.18"  6.38+0.68" 581+1.09%
18:2 429+1.04"  482+056"  4.63+0.96
18:3 0.05+£0.01"  0.07+001"  0.05+0.02°
20:4 3.38+0.60 341+0.36 2.96+0.31
22:6 0.36+£0.08"  051+0.07"  0.43+0.06"
Phospholipid
16:0 740+£087"  642+052°  7.01+0.32"
18:0 964+1.19" 1219+061" 12.94+0.60°
181 354+3.11 2.25+0.35 2.03+0.32
18:2 4.80+3.74 3.16+0.34 3.17+0.38
20:4 14194380  1250+092  1352+052
22:6 2024044  259+0.30°  2.91+0.15°

ll)ValueS are means+SD, n=6.
?Values in a row not sharing a superscript differ significantly
(p<0.05).
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