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ABSTRACT

Asparagus(Asparagus officinalis L.), is a well-known vegetable for its unique flavor, texture
and presence of many phytochemicals and desirable physiological functions. The spear account
only 23.5% of the whole plant and the remaining 76.5% accounts for hard-stem byproducts and
roots. Both the hard-stem byproduct and roots was reported to contain many phytochemicals
with biological activities. But in Korea, Asparagus root is not edible because it is not
registered as a food ingredient. This study was conducted to investigate the toxicity symptoms
of Asparagus officinalis root extract by single oral escalation toxicity in rat. Every female rats
were treated with 300 mg/kg of Asparagus officinalis root extract. And, it had a ecight-day
recovery period. In this study, no death animals and toxicity symptoms were observed during
the experiment, and there were no abnormal results in weight changes, feed and negative
intake measurements. Results of gross findings and absolute organ were not of singularity.
These result demonstrated that no toxic symptoms were observed by the test substance
Asparagus root extract under this test condition, and the non-toxic content.
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ofxufet A A(Asparagus officinalis L.)w= 2|2 =4 &5 A A 9 AH|9jgl 9] H3lo
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Aol A BaEdHe] FR2YSE SANRTI vuskd e o S7F PSS HeERA] ekttt
oj4e] Ang EdE EAPL b FRolA AAsHch dAZAEA vHE (-S9 mix) ¥
24 (+89 mix)3F X 7+ 313, 625, 1250, 2500, 5000 4 g/plate (TA9S, TA100, TA1535,
TA1537, WP2uvrA)o|ich 2 Ald ZA¥l, djAFRAA v]4E (-89 mix) ¥ JAFRAA 24
(+89 mix) oA A|FEA gt #52 AGAs = SALA oo, AA oA AE
B4 HEr =R oottt AFEA AHEdA EfEdRe] F2Yse WL
Bl st S W SV FAS VERA] RUTHEE 1).

[

<E 1> Result of concentration range-finding test (Group summary)

Tester Chemical Dose Colonies/plate(Mean = S.D.) [Factor]?
strain treated (zg/plate) Without S9 mix With S9 mix
Negative control 0 27+ 4 33+ 5
50 29+ 4 [ 1.1] 32+ 3 [ 1.0]
150 28+ 3 [ 1.0] 33+ 7 [ 1.0]
TA98
Test 500 271+ 7 [ 1.0] 2%+ 2 [ 0.8]
solution
1500 26+ 2 [ 1.0] 32+ 3 [ 1.0]
5000 31+ 3 [ 1.2] 32+ 5 [ 1.0]
Negative control 0 99+ 8 115+ 8
50 99+ 2 [ 1.0] 116+12 [ 1.0]
150 102+ 6 [ 1.0] 123+ 16 [ 1.1]
TA100
Test 500 101+ 8 [ 1.0] 129+ 6 [ 1.1]
solution
1500 103+12 [ 1.0] 118+ 9 [ 1.0]
5000 102+ 4 [ 1.0] 1055 [ 0.9]
Negative control 0 9+ 1 10+ 2
50 8+t 3 [ 0.9] 9+ 2 [ 0.8]
150 8+ 2 [ 0.9] 71 [ 0.7]
TA1535
Test 500 7+ 9 [ 08] 10+ 1 [ 1.0]
solution
1500 8+ 3 [ 0.9] 9+ 2 [ 0.8]
5000 11+ 3 [ 1.2] 9+ 2 [ 0.9]
Negative control 0 9+ 2 13+ 1
50 9+ 4 [ 1.0] 12+ 2 [ 0.9]
150 8+ 2 [ 0.9] 13+ 2 [ 1.0]
TA1537
Test 500 7+ 92 [ 08] 9+ 2 [ 0.7]
solution
1500 8+ 2 [ 0.9] 12+ 2 [ 0.9]
5000 9+ 2 [ 1.0] 10+ 3 [ 0.8]
Negative control 0 38+ 4 44+9
50 33+ 2 [ 09] 53+2 [ 1.2]
150 36+ 3 [ 1.0] 41+3 [ 0.9]
WP2uvrA
o Test 500 3+ 4 [ 09] 3945 [ 0.9]
solution
1500 30+ 3 [ 0.8] 52+4 [ 1.2]
5000 33+ 4 [ 0.9] 46+4 [ 1.1]
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Tester Chemical Dose Colonies/plate(Mean + S.D.) [Factor]”

strain treated (zg/plate) Without S9 mix With S9 mix
Positive controls
TA98 AF-2 0.1 458+27  [17.2]
TA100 AF-2 0.01 528+35 [ 5.3]
TA1535 NaNj 0.5 315+42  [35.0]
TA1537 9—-AA 40,0 281429 [31.2]
WP2uvrA AF-2 0.01 341+14 [ 9.1]
TA98 B(a)P 2.5 337+17 [10.2]
TA100 B(a)P 2.9 948+18 [ 8.3]
TA1535 2—AA 2.0 215+24 [20.8]
TA1537 2—AA 2.0 230+28 [17.7]
WP2uvrA 2—AA 10.0 411+28 [ 9.3]

2 No. of colonies of treated plate/No, of colonies of negative control plate, S.D. : Standard deviation
NaN; : Sodium azide, AF-2 : 2—(2—furyl)—3—(5—nitro—2—furyl)acrylamide, 9—AA : 9—Aminoacridine,
2—AA : 2—Aminoanthracene, B(a)P : Benzola]pyrene

TOF BRAES ol §ste] 2ANFS AW BA, $F 4F ABL WS AF
B0l o3 UNFH L AYFRE HAEA Gtk dAH £ 1Y @R Fol}
A RFonE ANHOR FpAol Holutkn LA Ut A 0HEAE BAPY
ARERE AGSIT. SHAIANE 2NE EHE BAPH HIBEE 2,000 mg/kg

B.W./day2 AT B4 A, AF vaE Ar BE Solzold S4dzzel vs 54
S1H9l §o4o] BREA YSITHE 2~9)

<E 2> Body weight of animals (Group summary)

Dose Body weights (mean+S.D. g) at the time of
Chemical . . .
Sex (mg/kg - Adiministration (No. of animal) Sacrifice
treated
B.W./day) 1st 2nd (No. of animal)
Negative control 0 34.314+1.43 (5) 34.73+1.07 (5 34.51+0.81 (5
Test substance 500 34.34+1.14 (5) 34.82+1.20 (5) 34.92+1.49 (5
Male Test substance 1000 34.13+0.69 (5) 33.78+0.62 (5) 33.53+0.27 (5)
Test substance 2000 34.45+1.46 (5) 34.61+1.24 (5 34.32+1.21 (5

Positive control

+ + +
(CPA) 70 34.13+1.38 (5) 34.05+1.73 (5 34.32+1.48 (5)

CPA: Cyclophosphamide monohydrate




<# 3> Body weight of animals (Individual data, male)

Body weights (g) at the time of

Chemical (mzc/)liz . Animal Adiministration
treated B.W./day) No. Sacrifice
1st 2nd
1101 34,29 34.85 34,72
1102 35.33 36.08 35.28
Negative control 0 1103 32.07 33.60 34.19
1104 34,12 33.71 33.28
1105 35.76 35.39 35.10
1201 32.42 32.70 32.27
1202 39.12 39.33 35.49
Test substance 200 1203 34.84 35.61 35.74
1204 34,20 35.21 35.69
1205 39.13 39.26 35.39
1301 33.42 32.93 33.46
1302 33.82 33.63 33.73
Test substance 1000 1303 35.05 34.20 33.74
1304 34,64 34.53 33.64
1305 33.70 33.59 33.09
1401 39.38 34.65 34.57
1402 34,24 34,95 34.39
Test substance 2000 1403 32.11 32.76 32.73
1404 39.92 36.22 36.06
1405 34.62 34,47 33.84
1501 32.73 32.33 31.55
1502 39.48 39.21 34.37
Posm(vcepz‘;ntml 70 1503 32.55 32,01 31.36
1504 34,98 39.61 33.50
1505 34.90 39.09 34.34

CPA: Cyclophosphamide monohydrate
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<X 4> Clinical signs and mortalities (Group summary)

Sex Chemical Dose Clinical Signs Mortality
treated (mg/kg - B.W./day) 9 (dead / tatal )
Negative control 0 N (8 /ga
Test substance 500 N (8;@)
0%
Male Test substance 1000 N 0/5)
0%
Test substance 2000 N (0/5)
Positive control 0%
(CPA) 70 N (0/5)
N: Normal, . No. of dead animals/No, of tested animals
CPA: Cyclophosphamide monohydrate
<E 5> Clinical signs and mortalities (Individual data, male)
Chemical Dose Animal Clinical Mortality
treated (mg/kg - B.W./day) No. signs (dead / tatal )
1101 Normal
1 1102 Normal 0
Negative contro %
(SDW) 0 1103 Normal (0/5)°
1104 Normal
1105 Normal
1201 Normal
1202 Normal
Test substance 500 1203 Normal (8 /Z;a
1204 Normal
1205 Normal
1301 Normal
1302 Normal
Test substance 1000 1303 Normal (8 /Z;a
1304 Normal
1305 Normal
1401 Normal
1402 Normal
Test substance 2000 1403 Normal (8 /Z;a
1404 Normal
1405 Normal




Chemical Dose Animal Clinical Mortality

treated (mg/kg - B.W./day) No. signs (dead / tatal )
1501 Normal
o 1502 Normal
Positive contrl 10 1503 Normal o8
1504 Normal
1505 Normal

SDW: Sterile Distilled Water, CPA: Cyclophosphamide monohydrate,
. No. of dead animals/No. of tested animals

4 & HAT 400070 oo tEAdHET wE An, FAHEL i AET F
Z k|
E

AE 7= HE9 % == (0.07+0.03)%°19 2™, 500mg/kg - B.W./day Foi-9]
2#ZHIEE (0,07 +0.05)%, 1000mg/kg ‘- B.W./day £ojZo] HIZX (0.08 +0.04)%,
2000mg/kg * B.W./day 01,%4 HEE (0,07 +£0.02)%, SRS B (6,87 £0.38)%
e, AREES BT 7 2o Qold Ty AU F 48 2t q¥7o 23
WEL SAUzTel M 2RI Aol BREA Gen FANOE g Aolx

UehA grorth, ahl pgdixEe] 48 MEE SRz e SASH R §ojain

AT S7H7F YEE T (p €0.05).

Az=/de] A|3Ql [PCE/(PCE+NCE)] H|&2 ot} &2 &A=& H+ (50.6511.91)%,
(51,20 £ 1.54)%, (48.78 £1.04)%, (51,04 £1.35)% L (45.54 £0.64)% o|glom RE A|F
=4 FojioA SR Bls] FASHH R {Fo7t Zfol7p UEhA] oigleh, T ¥4
) 22] [PCE/(PCE+NCE)] H]&2 S0l Hls| SATH R {23 2|7} vebsith
(p €0.05).

HAA O IA TS ZRF A2 SAA Y 9 AGA e o]&sto] AASH
AR o A= ARAEE A A Aol A=A A, A, FRES HEEA 4%t
o pHe WARIA wA8 38,7504 g/mLoAl 7,15, thARRHIA A& 4500 g/mLof|A]
6.9302 slolg|oit;, FEWF A, hAEAA uALLo) 0, 812.5, 1625, 3250 I 3500
p g/mL FEOA AMAEFOlt M) FdNIEE= 712 0.3, 0.3, 0.0, 0.0 ¥ 0.0% = 2
Elorn, Aoz e 2dNlEE= Z2F 0.0, 0.0, 0.0, 0.0 ¥ 0.0% & WHESIc} 1,
AR A A ALl 0, 875, 1750, 3500, 4000 % 45004 g/mLol| QlojAle] ALz 0]A4
A zz9) g‘?ﬂ‘,ﬂ_E‘* 0.0, 0.0, 0.0, 0.0, 0.3 X 0.0% = TWAE GO =oAL &3
L= 77+ 0.0, 0.0, 0.0, 0.0, 0.0 4 0.0% = THEI}. 72+ Az SAAHERE H5

O*Jﬂﬂ'“ A Aol GAEZ EHREE 5% UVEe 2 FRIE AL, FAAHEFY H¢-

= =2 A ?ﬂéﬂﬂ%’jﬂlﬂi— ANE=E A7 A

A, @, FHE> HEEA gen skl 50004 g/mLe pHe
24 A7+ 7] 83,2004 g/mLoﬂH 7.24% ﬁﬂﬂaiu}. FEIE A3 0, 700, 1400, 2800, 3000
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R 0.0% 2 JHEUTL QYA Ao IA 2] SdRE= 242 0.0
0.0% 2 #HHUS, = =
o= ﬂolﬂ A AR 9 B FROIAEY SHNEE 10% oFoR HH T
Bofl gt 4 BFSgARA opsTbebA A5 S BTE
*‘Aloﬁl 918 SDA| AA rats AHESEe] AlWE EO:I% % 300 mg/kg B.W. (Ist, 2nd
step) <t 2000 mg/kg B.W. (3rd , 4™ step)® ch:ué R0} zHzh sufa]o] 18] AT Eojsteict,

ARER Fol $ 14 I ANGE, ANy f ATEsks %@s}ﬁfzuﬂ, HEGEE H38tol
FUAHOR 4719 oW f7E IS, AV F ABEL Folo] A3 AgEEe B
T waEX g AFE 2,

HA) grolt), QA PR, RE SolzolA] oJAFAR
300 mg/kg B.W. (2nd step)olA] ¥2E ARNA Y ASdae U B A2 F= (2.68 )5
ol = o, sig AMAY ST AlFHstE AlRE I FHad Ad, BE Tl A
oltaze BATA slth oo Amziel Ratol tfe FAATEAATNN ofsaiAL
Pejxsas sAder Fu 23k dotad W 2= #5F Al&E GHS (Globally
Harmonized Classification System for Chemical Substances and Mixtures)2] 5o oz}
Category 5 or Unclassified 2 ZFEUth APGE 9 AWt o 23 AdEE F99
ofg ol BAEA Yoe,

300 mg/kg body weight (1** siep) 300 mg/kg body weight (2 step)
—.—2101 30

2102

——2103

——201

Body weight (g)
g
Body weight (g)
2 g
\3
=]

0 1 3 7 14 180

Day(s) after administration N
Day(s) after administration

(3% 1) Body weight of female rats (1st step) (3% 2) Body weight of female rats (2nd step)

2000 mg/kg body weight (3" step) 2000 mg/kg body weight (4 step)
300 340
—— 2301 —a—240!
230 2402
——2300 300 —— 241}
S owm ]
5 i 5
4 R
2 g
g )
180
180 0 1 2 g 14

3 7 14
Day(s) after administration

=

Day(s) after administration

(32l 3) Body weight of female rats (3rd step) (2% 4) Body weight of female rats (4th step)
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<H 6> System of suitability

Conc, of Replicates oy P
Standard soln, Classification Mean sp? (%)
(ug/mL) 1 2 3 4 5 °
Peak area 20593 20827 20933 20948 20955 20851 153 0.7
1
Retenton time 2,191 2,191 2,192 2,191 2,190 2.191 0.001 0.0

4: Standard deviation
M: Coefficient of variation

AAAAAE (0.1 - 100ug/nl S= 89S EEE AA ARAS ()% 10000087,

1.0000(7Y2) 2 BFolEFATHEE 7).

<H 7> Accuracy of calibration curves on Day 0 and 7.

Conc. of Day 0 Day 7
Standard soln. Measured Conc, Measured Conc,
(ug/mL) Peak area (ug/mL) Peak area (ug/mL)
0.1 1919 0.10 2036 0.11
0.5 10355 0.51 10092 0.50
1 20594 0.99 20759 1.00
5 104685 4,99 104897 4,98
10 210041 10,00 211107 10,01

Day 0: y=21023.5891x — 279,5159, r =1.0000
Day 7: y=21028,4292x — 368,1849, r =1.0000

3

dWAASE B (1,
st 747k 90.1%, 104.1%% 3}

Y2y 3.7 %, 0.9 %,

ox Ho

SHALHGE 9).

<H 8> Accuracy and precision of intra-day variation

1,200) wug/m¢ w=2| 2t §FE A=A Ad=E ] HolAs=
2kl

Measured conc,(mg/mL)

Conc, of d)
dosing formulation, Replicates Mean sp® C:/ Accgracy
(ma/mL) (mg/mL) (%) (%)
9 1 2 3
1(0_00121)"‘) 0.00106  0.00108  0.,00113  0,00109  0.00004 3.7 90.1
200(0. 24200)b) 0.25077  0,25448  0.25052  0.25192  0.00222 0.9 104.1

2 Active ingredient (Caffeic acid) concentration in formulation (1mg/mL)
Y Active ingredient (Caffeic acid) concentration in formulation (200mg/mlL)
9 Standard deviation

9 Coefficient of variation
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T — O

w2g0AE (1,2000ug/ml F= A=A 4S5, T, st ¢24d 2l 23, Wl
2~
T

Agt Zk2F 4.5%, 0.6%, T 91.7%, 104.1%% I3 ATHE 9),

<H 9> Homogeneity of dosing formulation

Measured conc.(mg/mL)

Conc. of d)
. ) ) CV Accuracy
f lat Replicat D°
dosing formulation, eplicates (mg/mL) S (%) (%)

(mg/mL) 1 5 3

Upper  0.00107  0.00108  0.00120
1 Middle  0.00110  0.00112  0.00107 0.00111 0.00005 4.5 90.1

(0.00121)?
Lower  0.00106 0.00113  0.00115
Upper 025034  0.25003  0.25215
0 21%%O)b> Middle 0.25181 0.25132  0.25066 0.25193 000142 0.6  104.1

Lower  0.25280  0.25314  0.25458

% Active ingredient (Caffeic acid) concentration in formulation (1mg/mL)
Y Active ingredient (Caffeic acid) concentration in formulation (200mg/mL)
© Standard deviation

9 Coefficient of variation

A B7HE S8l (1,200)ug/ml T 2AIEE A2oA 4AIZE o WA & b B4l
2, 24 A% 2752 tet HEES 242 0.0%, 0.7%, WolAl+= 42 5.5%, —0.4%%
SIS ATHE 10). ERE, (1, 200)mg/mL =9 Al YAAA 7 43 WA & A4
el 23, 24 AF 27sE0 AT el HolAss HHV|ES 25 WSS
lug/ml &2 QC ARE &4 F= Al 39 ST 21, HolA+ek Fad2 44 1.6%,

1

5!

—
~

101.1%(09A}), 1.0%, 101.8%(TA*hH = A8} TH(

<H 10> Stability of dosing formulation for 4 h at room temperature

Measured conc.(mg/mL)

Conc, of
dosing formulation, Replicates

(mg/mL) ! 5 3

1(0.00121)” 0.00106 0.00108 0.00113 0.00109 0.00004 3.7 90.1 -

Mean spe cv?  Accuracy Variation
(mg/mL) (%) (%) (%)

200(0,24200)” 0,25077  0.25448  0.25052 0.25192 0.00222 0.9 104.1 -

1(0.00121) 0.00116 0.00115 0.00115 0.00115 0.00000 0.0 95.0 5.5

200(0.24200) 0.24894 0.25195 0.25168 0.25086 0.00170 0.7 103.7 -0.4

% Active ingredient (Caffeic acid) concentration in formulation (1mg/mlL)
Y Active ingredient (Caffeic acid) concentration in formulation (200mg/mlL)
© Standard deviation

9 Coefficient of variation




Accuracy
(%)
101.1
101.8

cVv?
(%)
1.6
1.0

0.01623
0.01010

Mean
(ug/mL)
1.01144

1.01785

0.99305
1.00628

Measured conc,(ug/mL)
Replicates
1.02373
1.02493

1.01755
1.02233

1
1

Nominal
(ug/mL)

concentration
Y Coefficient of variation

% Standard deviation

Day 0O
Day 7

<H® 11> Accuracy and precision of QC sample on Day 0 and 7.

X X 8 X WX Mo 7o W
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