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Enhancement of Liver Function by Curcuma Extract on
Acute Hepatotoxicity in Rat
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Department of Food Science and Nutrition, Seo Kang College, 789-1, Woonam-dong, Buk-ku, Kwangju, 500-742, Korea

Abstract

The effects of Curcuma extract, Solomon's seal (Polygonatum odoratum var. pluriflorum), and maltodextrose
on acute hepatotoxicity in Sprague-Dawley (SD) rats were investigated. Acute hepatotoxicity was induced by 0.5
mL of carbon ‘tetrachloride (CCly) per kg of SD rats, which was injected to them before administration of
Curcuma extract or both Solomon's seal (Polygonatum odoratum var. pluriflorum) and maltodextrose mixtures.
SD rats dose with Curcuma extract of 4 mg or 40 mg per kg per day significantly (p<0.05) reduced the levels
of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphatase (ALKP) after 7
days compared to the controls dose with water. Treatments of Curcuma extract with 4 mg per kg per day in
SD rats significantly (p<0.05) reduced aspartate aminotransferase (AST), alanine aminotransferase (ALT) and
alkaline phosphatase (ALKP) to 78.0%, 82.6%, and 76.3% after 7 days compared to the controls, respectively.
The levels of AST and ALT in SD rats dose with both Solomon's seal (Polygonatum odoratum var. pluriflorum)
and maltodextrose mixtures or either alone had no significantly different (p>0.05) compared to the controls.
Treatments of Curcuma extract combined with Solomon's seal (Polygonatum odoratum var. pluriflorum) and
maltodextrose mixtures was "liked more" to the sensory scores for odor and flavor compared to the controls.
It was considered that Curcuma extract combined with both Solomon's seal (Polygonatum odoratum var.
pluriflorum) and maltodextrose mixtures could be used to functional food for enhancement of health and

consumer acceptance.
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HES ATEA 5<¢t E3= aspartate aminotransferase(AST),
alanine aminotransferase(ALT), alkaline phosphate(ALKP) %
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Table 1. Standard curve of curcumin from Curcuma longa
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Table 2. Body weight of experimental groups for 7 days

Curcumin con.(X) Area of Curcumin(Y)

0.0000 0.000
1.6000 36.284
3.2000 72.179
6.4000 161.171
12.8000 373.308
Coeff.corr 0.996925 x=y~—b/a
a 294213 Y=ax+b
b ~12.6339 b=y —x/a
Curcumin Calibration Curve
e T —
= —
O 2000
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2+ 71% MA E3HAggarwal et al., 2003; Mesa et al., 2003;
Park et al, 2000), 399 &3 Chainani, 2003), &t A3
(Sharma et al, 2001, B2 = 2005), FAHsh T AH-SA
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AST(GOT)9} ALT(GPT)9] & A A% uk‘q—t— 2 AT
Aol gk 7t 71 A EFE 43

Ttems No. of Body weight

Treatments animals 0 day 7 days
Controls 5 23143.76 251£7.31°
40 me/kg 22846.06" 2508 30°
curcumin extracts

40 mgkg 2304813 25346.68"
curcumin extracts

08 me/kg 233+5.17° 26143.76*

curcumin extracts

* Means=SD within the same column with different superscripts
are significantly different (»<0.05).

Dawleyd] 24 HES 79 Bt oY 13 A+
AFIERA(CCL)S] tiE 3F 715 A Al BRE 2E e
et 7t WA ABAR ANS AN A3 PR
AST(GOT)$} ALT(GPT)2] &4 842 7} 162.8 UL} 53.2
ULE Yeilisith ZF 3+ 54 8490 Agstas Ae &
TEE 2 mLE 7Y FAE gz AST(GOT)eF ALT
(GPT)2] &4 24Jo) 173.8 UL 66.8 ULE & Aol H]
ste] A3 Z7kElol 2k £ UERASITH Table 3). 3t
A4 T2) albumin(ALB)-S 3.62 g/dL, globulin(GLOB)-< 3.14
g/dL, total protein(TP)- 6.76 g/dL, alkaline phosphatase(AL-
KP): 128.2 UL, total bilirubin(TBIL)-& <0.1mg/dL 1]} 1
2] 3L cholesterol(CHOL)< 87.2 mg/dLE JERN AT tj=T
9] ALB+ 3.66g/dL, GLOB+ 2.94g/dL, TP 6.62g/dL, ALP
+ 155.4U/L, TBIL-2 <0.10mg/dL v]vt 18] 32 CHOL-L 85.4
mg/dLE JEPAATE. 12y CCly B4 ¥ 77 25 55
29 40mgkg % Fol 79 AST(GOT)$ ALT(GPT)S] &
& 844 7} 135.6U/L3} 53.0ULE YeRQth &5 F&
E€ 40mgkgo 7 7Y Eet T Fd](post-treatment) 3+ SDA|
HEE= 27 ¥lmwsted AST(GOT)9} ALT(GPT)S] &4
XS 2} 78.0%%) 79.3%7HR] AATS Bk EG 40
mgkg 55 EolFe ALBE 3.5¢/dL, GLOBE 336 g/dL,
TP 6.84 g/dL, ALKPE 123.2 U/L, TBIL-& <0.10mg/dL I
2|3 CHOLZ 905 mgdLE Yeidot &5 FEES
40mg/kgC 7 74 9t & Foi(post-treatment) g SDA] HE

£ z23} vlmeld ALKPS] £4 B4 93%7A T4
e BTk AlgskEe B F 7 7% BEE 40
mg/ kgZ 080 mgkg TE FoTe] ZF AST(GOT)St
ALT(GPT)e] f484)e 7t 143.8U/LS} 52.5U/L 12|31 148.8
ULS} 618ULS JERISITE £ 5222 0.8 mykg} 4mg
/kgo 2 7Y ot & Fof (post-treatment) 3+ SDA| HEE= =

23} 8]} AST(GOT)$H ALT(GPT)S) EAEAS 712} 85.5%

Folsith
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Table 3. The remedial effect of Curcuma longa extract on serum biochemical analysis in CCls-intoxicated rats

Treatments No. of animals AST ALT ALKP TBIL
' (UL) (UL) (UL) _ (mg/dL)
Normal 5 162.8+15.01™ 53.244.71° 128.242736™ <0.1
Control 5 173.84+14.06° 66.8+8.98° 155.4+35.60" <0.1
40mg/kg 5 135.6+12.03° 53.045.34° 123.2+13.16° <0.1
curcunun extracts
amg/kg 5 143.6+18.86® 52.6+11.80° 118.549.61° <0.1
curcumin extracts
0.8mg/ke 5 148.6+13.83% 61.8+3.27% 141.8+19.07% <0.1

curcumin extracts

"¢ Means+SD within the same column with different superscripts are

<} 92.5% :12431_ 82.6%%} 78.7%7WA] ZHAaghe Rt
Y 5 FEES 40 mgkg ¥ T ALBE 3.08
g/dL, GLOBE 3.36 gdL, TPE 646 g/dL, ALKPE= 118.6
U/L, TBIL-S <0.10 mg/dL 28]52 CHOL-E 8525 mg/dLE
eRdeh T2la &8 FEES 080 mgkg B FolT
o] ALBE 3.58 g/dL, GLOBE 3.0 g/dL, TPE 6.56 g/dL,
ALKPE 141.6 U/L, TBILS <0.10 mg/dL 18] 37 CHOL&
850 mg/dLE UEMIALE &F FEES 0.8 mgked 4
mgkgo 2 7Y F F Fo(post-treatment) 3+ SDA] RE=
o) 277 v maled ALKPS] &2 B4-L 717} 912%8} 76.3

% 7HA AadE B3

2 AFES Ay °% FEES 7Y B3 4~40 mykg
ol 3o tx7HT Be AST(GOT)9 ALT(GPT)E e}
Witk =3 ALT(GPT): A3tz vasle] §o&el 2}
°17} SAATHp>0.05). &3 FZE AT ALKP= A3+
¥} vt fod o]zt gl oM (p>0.05), &5 Al 4
mg/kg FoJ79] ALKP= tiztdh fol? xboj(p<0.05)5
Ueigdch. & A7 A3 715 2EEA &8 FEES
At shebao) 98 A<¥ AST(GOT), ALT(GPT) & ALKP
o] 54 AL AstARIte As & 5 ok & A d
& o] g3l WA= 4.0~40.0 mgkge] MBI
REC] ATFA o Axt 3t 7154 sHdd ZE oA
E}. %% FZES 6579 e 79 Bk ATEAT A
o)) A%E ALT(GPT), AST(GOT) %
ALKP 5«1 ol disl] fo14
Aggarwal 5(2003)2 7|54
AR A3 14 8,000 mg7iA]| 370 B 259 Atge dde
2 589s o 738 5o ol 47do] #EER] 42 A
o2 B3 39tk Song S2001)& in vitro 28 A7} AFW

TR &5 FEEL D B3 UiF e JHAe {8t

Ha(p<0.05)F HERAUTE
A% 2dEA 7iRUE AA

Al

significantly different (p<0.05).
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F F&2E 183 &8, 52¢ 2 dEUAEHS T3
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o2 AFEA] vk ok B A7EH &5
SDA| HES] AST, ALT B ALKPS] F4 #4d& 74s)S
on Algsiead o3 £48 T 715E AR F =
e 715 BEHEA 45T
AESRIECClE ZF 38 4o 3‘1594 k! ‘é =
AST(GOT)9} ALT(GPT)o| EA#A =] v
Aaag B8] Y8k Sprague-Dawleyr] HE] &1
o] F 94 Y3ery
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Table 4. The remedial effect of Solomon's seal mixture
combined with maltodextrose on serum amino-
transferase activities in CCls-intoxicated rats

Treat ¢ No. of AST ALT
foents animals (UIL) (UL)

Controls 6 134.83£32.73*  57.5043.62°
192.3mg/kg 6 217.00498.72°  57.50+3.62°
maltodextrose
192.3mg/kg
Solomon's seal 6 192.00+43.68"°  62.50+£5.47°
mixture
96.2mg/kg
Solomon's seal 6 145.67+20.96®  65.50+9.16"
mixture

** Means+SD within the same column with different superscripts

are significantly different (p<0.05).

134.83 U/L# 57.5 ULS YT 23y 2EUAEY
£HL 1923 mgkg FEE 79 B Fod kg CCLE
7+ Z9138 Xel79] AST(GOT)¢} ALT(GPT)<] 3}\ %Vé 2
7} 217.0 ULS} 57.5 ULE Jehid). 229 3HE
£o82 1923 mgkgy 962 mgkg TEE 7Y %o‘_} Toqf&
T CCLE &7} 743t X279 AST(GOT)¢} ALT(GPT)
o] FA AL 741920 ULY 62.5 UL 18] 11 145.67 UL
7 655 ULE JepfIQlch £ 7] 29 5299 25
YAEY TFPES FAT AEE AL o)
H AST(GOT)S} ALT(GPT) 59 &4 &4 Z4aE Holx
IS o U AAHEQ006)S &F F2E, 529
LEYXEHY THEE AZT 44 L A E HE|
ATRAe 47 7 X8 2 23 a9E Hgen 2 A%
Aol EFHolHn st 1 FEHE &8 5F
o] E53 olF AAd FE&3tArta Busiich
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5 HAE 93td PRT(0.002% T 22 ), 0,001~
2.004% &5 FEE°| e €3 FF £3E(0.002~0.008
% &5 FEE, 10% T2 & 2 10% TEYAEY &
A EE)Y] o, WA E Frlo tig T HrHE Al
Atk Table 5). % Frle 10919 EEE Br1(trained
panel)ol] 2]&] 9% SFA|(9 point hedonic scale) 2 dtod 41A|
stk B Bt 2 dERToR AMRE &7 FEES

=8 579 olF(offflavor)dl} olate] &3 F&E, T2
R TEYAEY TR 2@, dA % Fuldl dis) ¢
A T Aoz HESAU

ol Aig 25 &2 1
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Table 5. Sensory evaluations on mixtures of Curcuma longa
extract, Solomon's seal, and maltodextrose

Items

Treatments Appearance Odor ever
Controls 5.00£0.00°  5.00+0.00°  5.00+0.00°
0,
0.004% 6.50£023"  6.00£052°  6.50:0.53"
Curcumin mixtures
0,
0002% 6.50:0.67°  7.00+037°  7.00+0.31%
Curcumin mixtures
0,
0.001% 6.00£0.50°  7.50:0.61°  7.50+0.60°

Curcumin mixtures

¢ Means+SD within the same column with different superscripts
are significantly different (p<0.05).

B AFA 0.002%(wiv)e] &5 F28, T2, 2EY
2E) EEE] digh #5 HUHE A4
AH 2 Fne] AErt 7P A FEEA
EEE AXT H2TE &7 579 FT fwr XFL% 47
o2 vimA A FEE %’iﬁ‘r :LE%% = FEE F29
EEEY Hrle &5Y &
o ZH OlEh_ s B }ﬁ_ J < 73t w3t
H(2006)2] H 13t e} o] |9} TEUAEH] HI]
t &F S5 AS 7 Azdle] Anxke] 71E é
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=
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TEE AR VSIAT oldls F(1997)2 AA &F
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FEEE FIet] AFSR A 10TlA 259 A B O
aslglon, Fule T w«]?ﬂ x}
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