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Abstract

Biological activities of wax gourd (Benincase hispida) extract and lactic acid bacteria (Lactobacillus casei and Bifidobacterium
bifidum) were investigated in this study. Wax gourd extract reduced the activity of angiotensin-converting enzyme (ACE)
by 47.9%, of tyrosinase by 13.2%, and had an anti-oxidant activity of 23.4%. Oral administration of wax gourd extract
for 72 hours improved the symptom of loose bowels for 120 patients with its highest improvement rates within 6 to 12
hours. The improvement rates were standardized by the curative state by 80%. Lactic acid bacteria preparations reduced
the activity of ACE by 21.49%. Oral administration of lactic acid bacteria preparations for 72 hours improved the symptom
of loose bowels for 108 patients with its highest improvement rates after 24 hours. On the basis of these results, the tablets
containing both wax gourd extract and lactic acid bacteria preparations for the improvement of irritable bowel syndromes
were developed. The tablets reduced the activity of ACE by 27.1% and exhibited an anti-oxidant activity of 20.3%.
Treatment of the tablets at 100 pg/m¢ and 250 pg/mé for 24 hours inhibited the growth of A549 human lung cancer cells
by 67%, which was much higher than that of each wax gourd extract or lactic acid bacteria. In addition, treatment of the
tablets at 100 pg/ml for 24 hours reduced the growth of HCT-116 human colon cancer cells by 70%. Oral administration
of the tablets to the patients with loose bowels led to higher improvement rates and speed than each wax gourd extract
or lactic acid bacteria. Oral administration of the tablets to the patients with irritable bowel syndromes of loose bowels,
constipation, or general type for 72 hours improved their symptoms by 100% with the highest improvement rates within
3 to 6 hours. Furthermore, the improvement rates and speed by the tablets was much higher than each wax gourd extract
or lactic acid bacteria.
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Table 1. Compositions of the tablets containing wax gourd extract and probiotic lactic acid bacteria (%)
Tablet Wax gourd extract Lactic acid bacteria ~ Crystal cellulose Lactose Magnesium stearate
Wax gourd extract 332 - 66.4 - 0.5
Lactic acid bacteria - 49.8 - 49.8 0.5
+
Wax gourd extract 332 332 332 - 05

lactic acid bacteria
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Table 2. General compositions of the tablets containing wax gourd extract and probiotic lactic acid bacteria (%)
Tablet Carbohydrate Crude protein Crude lipid Ashes Moisture
Wax gourd 72.8 13.7 5.3 3.5 4.7
Lactic acid bacteria 73.6 17.4 4.1 1.1 3.7
Wax gourd + lactic acid bacteria 66.5 16.3 7.2 44 5.6

Table 3. Physiological functionality of the tablets containing wax gourd extract and probiotic lactic acid bacteria (%)

Activity I e . Antioxidant a -Glucosidase Tyrosinase
Tablet ACE"” inhibitory XOD inhibitory SOD-like (DPPH) inhibitory inhibitory
Wax gourd 47.9(20.2) 5.4(x0.5) n.d 23.4(+0.3) nd 13.2(£0.3)
Lactic acid bacteria 21.4(0.7) n.d? nd 4.4(£0.3) nd 3.5(20.9)
+
Wax gourd 27.1(0.1) nd nd 20.3(0.3) nd 3.6(0.2)

lactic acid bacteria

2)

D ACE: angiotensin converting enzyme, XOD: xanthine oxidase, SOD: superoxide dismutase. ? n.d: not detected.
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Fig. 1. Inhibitory effect of wax gourd extract and/or lactic
acid bacteria on the growth of A549 human lung cancer
cells. (A) wax gourd extract tablet, (B) probiotic lactic acid
bacteria tablet, (C) wax gourd extract plus lactic acid
bacteria tablet, (D) microscopic observation.
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Fig. 2. Inhibitory effect of wax gourd extract and/or lactic
acid bacteria on the growth of HCT116 human colon cancer
cells. (A) wax gourd extract tablet, (B) probiotic lactic acid
bacteria tablet, (C) wax gourd extract plus lactic acid
bacteria tablet, (D) microscopic observation.
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Table 4. Transitory improvement effect of wax gourd extract and probiotic lactic acid bacteria on diarrhea
(Unit : the number of improved patient/total patients)

80% improvement time

Diarrhea causatives Diarrhea ameliorators 3
3 hr 6 hr 12 hr 24 hr 48 hr 72 hr Total x° ()
o Lactic acid bacteria 2 6 8 7 6 3 32/36
Food poisoning
Wax gourd extract 8 10 11 4 3 0 36/36
Lactic acid bacteria 5 6 7 9 9 6 42/44
Pathogenic disease
Wax gourd extract 9 14 10 5 2 1 41/46 33.257
Lactic acid bacteria 2 4 7 10 7 4 34/40 (0.000)
Alcohol - others
Wax gourd extract 9 12 9 5 3 2 40/40
Total Lactic acid bacteria 9 16 22 26 22 13 108/120
otal
Wax gourd extract 26 36 30 14 8 3 117/120

Table 5. Age-based improvement effect of wax gourd extract and probiotic lactic acid bacteria on diarrhea
(Unit: the number of improved patient/total patients)

Diarrhea Lactic acid bacteria Wax gourd extract
Food Pathogenic ~ Alcohol - Food Pathogenic ~ Alcohol *

poisoning disease others Total poisoning disease others Total

15 Person 8/12 14/14 4/8 26/34 12/12 16/18 6/6 34/36
% 66.7 100 50 76.5 100 89 100 944

1630 Person 12/12 16/16 14/16 42/44 12/12 14/14 16/16 42/44
% 100 100 87.5 95.5 100 100 100 100

Over 31 Person 12/12 14/14 14/16 40/42 12/12 10/12 18/18 40/42
% 100 100 87.5 95.2 100 83 100 95.2

Total Person 32/36 44/44 32/40 108/120 16/16 40/44 40/40 116/122
% 88.9 100 80 90 100 90.9 100 95.1

P! 3.885 (0.422) 7.150 (0.128)
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SfEL, BF HE|E FURTHNews Letter 2005).

Table 6. Transitory improvement effect of the tablets containing wax gourd extract and probiotic lactic acid bacteria on

irritable bowel syndromes

(Unit: the number of improved patient/total patients)

80% improvement time

Symptom types Treatments

3h 6h 12 h 24 h 48 h 72 h Total 2% )
Lactic acid bacteria 2 6 8 7 6 3 32/36
Wax gourd extract 8 10 11 4 3 0 36/36 37.392
Loose bowels ) ) ) 0.000)
Lactic acid bacteria 19 2 4 | 0 0 36/36 :
+ wax gourd extract
Lactic acid bacteria 2 4 5 6 4 3 24/40
L Wax gourd extract 10 14 10 4 0 0 38/40 42.518
Constipation i ] ) 0.000)
Lactic acid bacteria 16 18 6 0 0 0 40/40 :
+ wax gourd extract
Lactic acid bacteria 3 4 6 6 5 2 26/44
Wax gourd extract 12 18 12 2 0 0 44/44 55.890
General ] ] ) 0.000)
Lactic acid bacteria % 14 4 0 0 0 44/44 :
+ wax gourd extract
Lactic acid bacteria 3 6 7 8 4 3 31/44
Stomachache - Wax gourd extract 12 14 15 1 0 0 42/44 55.345
bowel trouble etc ; ; : (0.000)
Lactic acid bacteria 2% 10 g 0 0 0 44/44
+ wax gourd extract
Lactic acid bacteria 10 19 25 27 21 11 113/164
Wax gourd extract 42 56 48 11 3 0 160/164 37.392
Total ) ] ) (0.000)
Lactic acid bacteria g7 54 ” | 0 0 164/164 :

+ wax gourd extract
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Table 7. Age-based improvement effect of wax gourd extract and probiotic lactic acid bacteria tablets on irritable bowel

syndromes (Unit: the number of improved patient/total patients)
Lactic acid bacteria Wax gourd extract Lactic acid bacteria + wax gourd extract
Age Consti Stomachache Consti Stomachache Consti Stomachache
(vear) Diarrhea = General -bowel Diarthea o General - bowel Diarthea o General * bowel
pation pation pation
trouble etc trouble etc trouble etc
2~15 12 4 6 9 12 10 14 14 12 12 16 14
16~30 10 10 12 12 12 14 14 12 12 12 14 14
Over 31 10 10 8 10 12 14 16 16 12 16 14 16
Total 32/36  24/40  26/44 31/44 36/36  38/40  44/44 42/44 36/36  40/40  44/44 44/44
Pa)) 3.880 (0.693) 0.972 (0.987) 0.801 (0.992)

W AL ARAL ATA, BRA, AR, 8B4, A
s, A4 S BAA ot BE Rakgo] 9l
Fa7h A Ho| 1, Wol ALESIE AAS gurstt Aol
= 15714 Ax 37F=o] JUI(KFDA 2009b) HjH & 147}
glolA] Wu|AA R 2ol Aut B} )3, B AA A
Astel 2.3)8] Wuls guBh

A7V AER AN Z2uto| 0 GakE ABL FArE
o] 19] CFUIg o|4), 815 4% 19]~199] CFUlg o]4fo]o]
of GHTHKFDA 20003 F4 =] 9, HAeE At <l
Bl Qo B Autl s AaelE Gt & Ao i
epde

L Solel mauloloE GAFS

AYNAN BURRETZ A S ALste] Tt 3
o\t A< 1% Aho|tHAm 2011).

(o]
o8

ZoN& N\, wax gourd, Benincase hispida) &5 T 24}
0|2 ¥l §ArH(Lactobacillus casei®} Bifidobacterium bifidum)
(o]3t fHiktolgt gith el AEds A5 SoF &
2 e dAAZ A A0 S-S 47.9%, E|ZAIUA|S &
Ae 132% AsistAaL, FAksE 845 23.4% Ueile A
Ab SAIRE 1209800 A] Fot FE& AAE 2AIZE 5841
A3 11770 A= L, 6~ 12X A0 7f &0l 7HE &
Atk MAdES 80%7t A BE = AHE 7IEsHHT frAE
AA = 7l LA A a0 S 21.4% A sttt A
AL FAIAE 120989 A fARE AAE 72417 E-8A171 A3t
1087go] 7= AL, 24X 7R FAdEo] 7 =8kt ol
£ 245 v, ARSI S A% soF =
SET FAES R AlA|(tabley S 7HESHATE o AF
2 7| L' E R 40 BAS 27.1% AsfetlaL, H4ts}
S 203% YERRTE A AS49 A2 100 pg/me 2

250 il FEE o] AAE 7Shed 2447F WA Ak,
AZ Z42 67% AT, Fot 322 AR Z2ulol
o8 4 AR G50 2847 At 4Ago] ¥
o} o] AAE AR HCT16 Ao 100 p/nl 5=
2 7R A3k 2447E 3 AE FAj0] 0% AAH T, Fo
228 AN $42 AR BEoR 2847 An A4
23 A SE} T o] AAE AN, BN, Qukd
o FUAHEETE AR 164807 72202 B84 2
3 100% AAAR LB, AL 3~617HA 0] 7 B9k,
Bol 222 A A AA GEOR AGT Anct A
A&7 A=A o

A =

2 A 247|9%-5 3B ER- SR G) H et
olo(dutol 2)9] Arstel ALAY HAZ st
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