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Effect of Dietary Supplementation of Sypjeondacbotang or
Jahyulvanggeuntang on Iron Bioavailability in Rats®

Yang, Mei Zi - Kim, Yun Jung - Park, Taesun®
Department of Food and Nutrition, Yonsei University, Seoul 120-749, Korea

ABSTRACT

The effect of dietary supplementation of the two oriental medicinal prescriptions, Sypjeondaebotang or Jahyuly-
anggeuntang, on iron bioavailability was evaluated in rats which were depleted of iron by being fed an irondeficient
diet for 4 weeks. Seventy two iron-depleted rats were randomly divided into 3 groups (n=24), and fed one of the
following experimental diets for 4 (n=8), 12 (n=8), and 25 days (n=8): Control diet (CD), Sypjeondaebotang-
supplemented diet (SD), Jahyulyanggeuntang -supplemented diet (JD). The CD contained 20 mg Fe/kg diet as FeSO4,
and the SD or JD was identical except that the respective oriental medicinal prescription extract was included at the
level of 4 g/kg diet. Animals fed the SD and JD for 25 days consumed significantly less food (p <0.001), but showed
no change in food efficiency ratio compared to those that were fed the CD. Serum iron concentration and transferrin
saturation values were significantly higher in rats fed the SD for 25 days compared to those that were fed the CD for the
same period (p <0.05). The values of serum UIBC (p < 0.05) and TIBC (p > 0.05) were lower in rats fed the SD
compared to those fed the CD. Dietary supplementation of Sypjeondaebotang during the period of iron repletion
significantly increased blood levels of hemoglobin (p < 0.05) and hematocrit (p < 0.01) measured at day 12, and
increased mean corpuscular volume (p<0.05) measured at day 25, compared to the values for the CD rats. Regression
analyses of hemoglobin-repletion bioassay data from rats fed the SD and JD showed the relative biological values of
123% and 99%, respectively, calculated against the slope for the CD rats. Apparent iron absorption and retention values
were also significantly lower (p <0.05) in rats fed the SD for 25 days than those for the CD rats. Based on the results
from diverse biochemical indices of iron status and the chemical balance study, the effect of Jahyulyanggeuntang on
iron bioavailability appears to be less prominent than that for Sypjeondaebotang. Taken together, these results indicate
that Sypjeondaebotang has a positive effect in restoring iron depletion by increasing the iron bioavailability in rats.
(Korean J Nutrition 36(3) : 262 ~269, 2003)
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Table 1. Composition of iron-deficient, and iron-supplemented experimental diets

D" cb® SD” Jo’

Ingredient
gr/kg

Com starch 529.5 529.5 5254 §25.4
Casein 200 200 200 200
Sucrose 100 100 100 100
Soybean oil 70 70 70 70
Alphacel, non-nutritive bulk 50 80 50 50
Mineral mix (AIN-93, iron free)” 35 35 35 35
Vitamin mix (AIN-93) 10 10 10 10
L-Cystine 3 . 3 3 3
Choline bitartrate 2.5 25 25 2.5
Tert-butylhydroquinone 0.014 0.014 0.014 0.014
FeSO, - 7H.O - 0.0993 0.0993 0.0993
Sypjeondaebotang extract - - 4 —
Jahyulyangeuntang extract - - - 4

"ID: iron-deficient diet, CD: control diet, SD: sypjeondaebotang -supplermented diet, JD: jahyulyangeuntang-supplemented diet

®Fenic citrate was omitted from the AIN-93G mineral mix: g/kg of mix: calcium carbonate 357 ; monopotassium phosphate 196 ;
potassium citrate monohydrate 70.78 ; sodium chloride 74 ; potassium sulfate 46.6 ; magnesium oxide 24 ; zinc carbonate 1.65 ;
manganese carbonate 0.63 ; copper carbonate 0.3 ; potassium iodate 0.01 ; sodium selenate anhydrous 0.103 ; ammonium
molybdate - 4H,O 0.00795 ; sodium metasillicate - 9H,O 1.45 ; chromium potassium sulfate - 12H,O 0.275 ; lithium chloride 0.0174 ;
borric acid 0.08145 ; sodium fluoride 0.0635 ; nickel carbonate 0.0066 ; powdered sugar 227.06

¥ AIN-93 Vitamin mix: g/kg of mix: nicotinic acid 3 ; D-calcium pantothenate 1.6 ; pyridoxine HCI 0.7 ; thiamine - HCI 0.6 ; ribofiavin
0.6 ; folic acid 0.2 ; D-biotin 0.02 ; vitamin By (0.1% in mannitol) 2.5 ; e-tocopherol powder (250 U/g) 30 ; vitamin A palmitate
(250,000 U/@) 1.6 ; vitamin Ds (400,000 U/g) 0.25 ; phylloguinone (vitamin K1) 0.075 ; powdered sucrose 959.855
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Table 2. Weight gain and food efficiency ratio of rats fed
experimental diets

Weight gain Food intake Food efficiency ratio'
(g/25 days) (g/25 days)

CD 98.7 £12.8 629 £ 52 0.16 = 0.02

SD 742 £ 133 495 + 9.8*** 0.17 £0.02

JD 68.3 +13.1 505 £ 5.1*** 0.15 £ 0.02

CD: control diet, SD: sypjeondaebotang -supplemented diet,
JD: johyulyangeuntang- supplemented diet

Values are Means + SEM of 8 rats.

'Food efficiency ratio: weight gain (g)/ food consumed (g)
***Significantly different compared to the value for rats fed the
control diet by Student's t-test at p <0.001.
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Fig. 1. Serum iron concentration and transferrin saturation of ratfs
fed experimental diets for 4, 12 and 25 days

CD: control diet, SD: sypjeondaebotang -supplemented diet, JD:
jahyulyangeun tang-supplemented diet

Values are mean *+ SEM of 8 rats.

*Significantly different compared to the value for rats fed the
control diet by Student's t-test at p <0.05.

A (31.4 £ 4.7%) ) ¥I3] FdF oz o ¢t (p<0.05).
HolollX HEL Fa|AtlE &A1k 31, transfer
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g3 ¥ 48] W transferrin X315 o
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AEAYe] AEd IFHAE HE 2 seASAT} 5
® Ao]Z 4, 12 U 2597 ARS3PEA unsaturated iron
binding capacity (UIBC) ¥ total iron binding capacity
(TIBO)E 4% A3} Fig. 24 Yehd Qict. UIBCE
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o] AEFE 1 FA} FUKLE TIBCE AR A
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Fig. 2. Unsaturated iron binding capacity (UIBC) and total iron
binding capacity (TIBC) values of rats fed experimental diets for
4,12 and 25 days

CD: control diet, SD: sypjeondaebotang -supplemented diet, JD:
Jahyulyangeun tang-supplemented diet

Values are mean + SEM of 8 rats.

*Significantly different compared to the value for rats fed the
control diet by Student's t-test at p < 0.05.
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Fig. 3. Hemoglobin (Hb) level, hematocrit (Hct) and mean cor-
puscular volume (MCV) of rats fed experiment diets for 4, 12
and 25 days

CD: control diet, SD: sypjeondaebotang -supplemented diet, JD:
Jjahyulyangeun tang-supplermented diet

Values are mean = SEM of 8 rats.

*, »*Significantly different compared to the value for rats fed the
control diet by Student's t-fest at *p <0.05 and **p <0.01.
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1.12, 1.37, 18]x 1.10°22 Yebdt} (Fig. 4A). RBVE
B7Vst7] 3 SR A] Hrpo|FeA dojx =
g 718718 dzTelA ozl zal=e] 71&7le] uidt
mRew A A SDTE U JDEY RBVAF )
123%8} 98.9%% vERxtt}, w}etA hemoglobin reple-
tion bioassay AT E HA] AANRFL FE o] A
o] &E°l WA FIFE vHSE ¢ F Urh



268 / ReFAo] AE AAjo) - viXe I9F

3 R Ago] fx¥ 3FHoA R repletions
2597k Astel AAF B9 FREAAHT g ¥
F AESENFE Wy A AR SV 4t
onj, o] 2IFFTAN R HPAA FA2] V&7 E
A% 43 CDE, SDE ¥ IDTOA 7zt 241, 2.55
9l 2432 JEbth (Fig. 4B).

o442l RBV A#E £ B, AAuRgs A
9] 7% HE repletiond] W IAEFENET W

ar yvel, 4037
(SD) y=13678x+63868 (OO Vg 1[0x+0403
R =1

=)
T

Hemoalobin {(a/dl

1 t 1 L H

00 10 20 3.0 40 50
@ Iron intake (M)

(CD) y=2.4111Ln(x) +7.4449

R? =0.9941
. nr (SD) y=2.6517Ln(x) +7.7897_____.
KN R2 =0.9‘5_ _______________
QurF A e
z Sl s
5 n o
20 —%5
o 9
I 2 A R b
I JD
7 -
& 1 1 L J i 1 J

0 2 4 6 8 10 12 14
. Iron intake (mg)

Fig. 4. Changes in hemoglobin concentration of rats fed iron-
supplemented experimental diets

CD: control diet, SD: sypjeondaeborang -supplemented diet, JD:
jahyulyangeun tang-supplemented diet

(A) Uinear regression analysis (B) Non-linear regression analysis
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Table 3. Apparent iron absorption and retention of rats fed experimentat diets for 4, 12 and 25 days

Dietary Fecal Fe Apparent Fe Urinary Fe Apparent Fe
Group Fe intake excretion absorption excretion retention
(mg/d) (ne/d) (%) (ug/d) (%)
4 days CD 0.25 £ 0.04 126 = 69 58.8 = 4.9 241 £08 562 + 5.2
SD 0.29 £ 0.02 126+ 6.2 57440« 159 £ 04 574+t 44«
JD 0.41 = 0.06* 162 + 14.6* 60.0 £ 5.1 584 £1.7 584 +53
12 days CD 0.35 £ 0.03 198 + 13 525+ 3.4 1.61 £ 0.3 52.1 + 34
SD 0.33 = 0.04 151 + 9.5** 57619« 217 £ 0.6 570t 18a 8
JD 0.30 £ 0.02 M7+ 7.7 57.7 £ 4.6 717 £1.9* 55.3 £ 49
25 days CD 0.48 +0.04 232 £ 145 550+ 28 532+ 1.6 53.7 + 3.0
SD 0.40 £ 0.04 212 £ 135 392*+588" 249 + 04 384 £ 608"
JD 0.46 £ 0.04 254 + 20.7 43.6 £ 6.8 690+ 20 420+ 69

CD: control diet, SD: sypjeondaebotang -supplemented diet, JD: jahyulyangeuntang- supplemented diet

Values are mean * SEM of 8 rats.

a. 8. r within the same group indicate significant difference among experimental periods tested by ANOVA at p <0.05.
*, **, *** Significantly different compared fo the value for rats fed the control diet by Student's t-test at *p <0.05, **p <0.01 and ***p <

0.001.
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