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Effects of Routine Haecho Bibimbab Consumption on the Improvement
of Bowel Habits during Short Period
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'Korea Food Research Institute, Sungnam 463-746, Korea

’Department of Food and Nutrition, Chung-Ang University, Anseong 456-756, Korea
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ABSTRACT

The purpose of this study was to evaluate the effects of routine haecho bibimbab (boiled rice with assorted seaweed
mixtures) consumption on the bowel habits in humans. Forty free-living adults (female 38, male 2) participated in this
study (mean age 41.2 = 7.5). After a baseline survey on general characteristics, life style and dietary habits, the par-
ticipants were asked to consume haecho bibimbab during two-week period for lunch. Habitual bowel movements were
checked out every day by a questionnaire and nutrient intake was estimated by a 24-hour recalls before and after the
study. After 2 weeks of clinical trial, the bowel habits had improved. Haecho bibimbab increased the number of bowel
movements, changed hard stools into softer ones. It also lessen the sense of incomplete evacuation, and abdominal pain
during defecation, increased water intake (p < 0.001) and improved gastrointestinal problem. The participants believed
that haecho bibimbab was effective in improving their constipation symptoms and bowel habits (p < 0.01). Routine
haecho bibimbab consumption tended to increase especially vitamin A, E and folate intake (p < 0.01). The present
findings suggest that routine seaweed-based lunch meal (haecho bibimbab) consumption may improve bowel habits

without side effects. (Korean J Nutr 2010; 43(1): 34~45)

KEY WORDS : haecho bibimbab, boiled rice, seaweed mixtures, constipation, bowel habits.
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A cut WY (Undaria pinnatifida), 71 23R (Meristo-
theca papulosa), 71 X572 (Chondrus ocellatus), 71 <71
Y% (Undaria pinnatifida), 1 % (Hizikia fusiforme), 11
SHd (Gelidium amansii), 257V Vel (Gloiopeltis furcata
J. Agardh), 71 AEIWA (Gloiopeltis tenax), 4= (Po-
tamogeton pusillus), 4°¢ 191 (Undaria pinnatifida), 33
& TAvF (Laminaria japonicus), AR (Lamouroux Vis-
cosa), 7 ZA7V5 (Porphyra tenera), 71 S+l (Enteromor-
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Table 1. Types and ratios of seaweed incorporated in haecho
bibimbab

Types of seaweed %

1. Dried brown seaweed cut (Undaria pinnatifida) 14.7
2. Dried seaweed papulosa (Meristotheca papulosa) 11.7
3. Dried curely moss (Chondrus ocellatus) 9.7
4. Dried brown seaweed stem (Undaria pinnatifida) 9.7
5. Dried bundle (Hizikia fusiforme) 8.7
6. Dried agar (Gelidium amanisii) 8.7
7. Gloiopeltis furcata (Gloiopeltis furcata J. Agardh) 8.7
8. Dried moulded tenax (Gloiopeltis tenax) 7.7
9. Potamogetonaceae (Potamogeton pusillus) 3.7
10. Salted brown seaweed Undaria pinnatifida) 3.4
11. Salted tangle (Laminaria japonicus) 3.1
12. Seaweed jelly noodle (Lamouroux Viscosa) 2.7
13. Dried laver powder (Porphyra tenera) 2.7
14. Dried sea lettuce (Enteromorpha) 2.7
15. Jellyfish (Rhopilema esculenta, Aurelia sp) 2.7
Total 100.0
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Table 2. General characteristics of the subjects N = 40
Characteristics N %
Gender
Male 2 5.0
Female 38 95.0
Age (yrs.)
20—29 3 2.5
30—39 11 37.5
40—49 24 55.0
50—-59 2 5.0
BMI (kg/m?)"”
<18.5 2 5.0
18.5—22.9 23 57.5
23.0—24.9 9 22.5
=25.0 ) 15.0
Occupation
Full-fime housewife 34 85.0
Office worker 2 5.0
Professional 2 5.0
Student 2 5.0
Education level
High school 11 27.5
Being in university 2 5.0
University 25 62.5
Graduate school 2 5.0
Monthly Income
(10,000 won)
<100 1 2.5
101-150 0 0.0
151-200 4 10.0
201-250 4 10.0
251-300 7 17.5
301-350 8 20.0
351—-400 2 5.0
> 401 14 35.0

Frequency of
dining-out (weekly)
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W A F B e £ o] 24 5.0%%) Ao e
Wt ZARIVEALS] 7 et gt @ A5 2 60.0%
7} 300%H ool ar o] & 400WHY oAdel 71 35.0%
v it 7 914 WsE T 18)7F 45%, T 2307}
25%, 5 3~437} 5% = AFAe] HF 1.11 + 0.919]
AL slaL Q= Ao F YERt) (Table 2).

OdAte] FAa ALHIS A (Table 3), A7+l
47k2] 50.0%7F 7 33 o AARl 5= skl U
o, 50 A 7R 50] 25.0%, T % 5]

25.0%°1% oMt Ee 418 sk gt Bt SHw
AFEE 47.5% v AstaL gl B dA S-Eshal
= eHAIZE °‘L14: Zhs ARl 57.5%% FRYGAG
ABHEAE H843HL 3T 40.0%% vt H8dh=
oFAI7E flvtar °E‘—6P°ﬂt} Al SFade 2 R

& piA|A] okt o} Sk dof] 1~23] 7} 82.5%°190 1, 1

Table 3. Life style of the subjects

Classification N %

0 10 25.0

1 18 45.0

2 10 25.0

3 1 2.5

4 1 2.5
Physical measures Before After t-value
Body weight (kg) 5791 +7.57° 57.58 + 7.60 —2.683*¥
BMI (kg/m?) 22.19 £231 2205+ 2.32 —2.703**

1) BMI: Body Mass Index, BMI = wt (kg) /ht (m?)

(<18.5: underweight, 18.5—22.9: normal, 23.0—24.9: overweight,
> 25.0: obesity)

2) Mean = SD

3) Significantly different between before and after feeding the
haecho bibimbab by paired t-test (x+: p<0.01)

Exercise frequency

No exercise 19 47.5
1—2/month 0 0.0
1—-2/week 1 2.5
3—4/week 13 32.5
= 5—6/week 7 17.5
Exercise intensity
No exercise 19 47.5
Light 10 25.0
Moderate 10 25.0
Heavy 1 2.5
Very heavy 0 0.0
Medication
None 16 40.0
Supplement 23 57.5
Herb remedy 0 0.0
Others 1 2.5
Frequency of alcohol drinking
None 19 47.5
1-=2/month 14 35.0
1-2/week 6 15.0
3—4/week 1 2.5
= 5—6/week 0 0.0
Degree of alcohol drinking (soju, bottle)
None 19 47.5
<0.5 13 32.5
>0.5-<1 8 20.0
>1-<1.5 0 0.0
=1.5 0 0.0
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Table 4. Dietary habits of the subjects

Classification N %

Meal frequency

1/day 0 0.0 ARl 67.5% olglom, AAtel AgH= AR 10~15
2/day 6 150 W olglal ek AlRte] 52.5%, 15~20% olgka S
3/day 32 80.0 3k Alo] 25.0% % ATUAIALY] tiie] AALE o]99)
e ? 0 ekt AYE @ 5 A oS FAHCE Wiy
Meal regularity e am - O o o
Very much irregular 2 5.0 ke ARoME 525%7F G4 CE Bt Ee vy
Iregular 1 27.5 - TAF R Hery gl Sete] Ak iy
Moderate 7 17.5 Ho] o}AE FHA o7 W= Hel Aow vehgr) w3 7k
Regular 19 47.5 AT th3t ZaoA] ‘HWEo|L 7} 45%, AT
Very much regular 1 25

of 7} 17.5%, o5 ATy 71 2.5%24% A1) 65.0%
7h AN 0B A0 Lhebdeh. Aol

Duration of meal

<5 min. 2 5.0
5-10 min. 5 12.5 7} Aeshs Al T SR F 7P weke™ (57.5%),
10—15 min. 21 52.5 1 r/}w_iw A 2 HAF7E 25.0%, 17 - A - A
15—20 min. 10 25.0 . F27} 175%% JeRda H_cp_o]»— ZEe zd u
>20 min. 2 5.0
h P4 (300, B (2500, 7] (G00%), B (15.0%),
Regularity of breakfast
Very much iregular 4 100 2 (10.0%) s=ol3ith. HoloE AAlE 588 F ol
Iregular 10 25.0 Q= 2hE Al AR 75.0%7F (1EA] o
Moderate 5 12.5 o} gt S35kt
Regular 10 25.0
Very much regular 11 27.5 H"E %jlllr
Frequency of snack consumed
Very little ! 25 PR E Aol Az el w3
Little 13 325 WE AR AF 7 A 3] AL i
Moderate 18 450 WP ZARSE Aoks Table 501 AASI, A8 2
Mueh ’ 175 7}%}4 90%7) 5 33| ol Wi 3kl SIS 67.5%
Very much 1 2.5 -

F ite food - °h 9%
avorite rood group
A7pge) Mzl s BAS % 5 ARk AL

Cereal and grains 23 57.5 H=
Meat, fish, egg and beans 7 17.5 ‘EEO]‘:F 7} 65.0%, ‘A2 Holt} 7} 20.0% = s o]
Fruit and vegetable 10 25.0 HE 32 gEWr} okt AL 7o 7 HriEgon thHo
i;iwezd et g gg e WOl (75%)", FEelE dolnt 215%),

ilk and produc . _

‘sl Ho = ’ Q
Fats and sugar 0 0.0 LL_E el (15. O% c T RS (7.5%)7, T
Favorite cooking method ettt (2.5%) O F YERdTh i Al ds T
Baking 8 20.0 7V e Al 22. 5%7} JEvar s, i § =7
Steaming 6 15.0 L )18 o g ‘@go] gy ¢ ‘EEo] 9oy
e " 00 gk A7) 52.5% Ho] thbA] WS A
V! ’ F}O F o 1l olAro FFO M A
e g - o the: FoL W olgo] Wil F LR 1) ok
Experience of taking diet pills O % yepstth B3 Ad 370E wete] WH| A oRE
Yes 10 25.0 v TelA 42.5%7F HnlE AATE Aol AU
No e 750 gusgln, mEA QU Fe gt 1 o 397t




Table 5. Habitual bowel movement of the subjects during last
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57.5%01tk. VS EAE] A - AHEE 3~5

three months N = 40 , . o, . ,
PT—— . - /L0l 550%, 27/ ols) sk 6-87/ o] 7
Defecation frequency 17.5%, j_E]_T_’ ‘9;‘3/%] OVB}J O] 10.0%% EH/\O}X]-Q B
<2 fimes/week 4 10.0 THAFEE tAA o= g3 Aol
DG e g g
>7 times daily 5 12.5 HAS AR = 1070 o= FMsigich siRisls, o
stool amounts We] ok ool 27), W, AiERs, FRAH,
Very little 1 2.5 Fzuure AFsoan wpsTo] A=A o
Little 8 200 5= Table 601 AASHaL, oW Al 5= A%, v
modsae 0 e I 4k Yol ofn Table 7ol ANISIC:
Very much . 00 SNZNIERS RSk Feke] wpa S A9 A2 A
Stool hardness Bkl 1.08 = 0.663]°A A F7 2] 1.15 £ 0.663]
Extremely hard 1 2.5 Z 0.08 + 0.923] =7}k, wjske]] e A
Very hard 6 150 AlZF Al 2.88 £ 1.327014 293 £ 1.31°=% 0.05 £
Moderate ¢ 75 LT SO Ad A - el QolA felHe
e o watony b e el ualek g 0 010 + 18280 e
Forcing degree during defecation & FOE AWAE AL, TkESl Bk 3.08 £ 3.92
Yes 9 225 3ol 149 Fol= 3.25 + 3.123)% F7l8Ii o) vt
No 31 77.5 TR AR oS wEEA] Qdoke) sz
Feeling at defecation AHae) whe} HH/A AE7) p < 0.001 oA 59
rleasont oS Aog Zjaglon], A% 17 F RaHee) sk A
Residual 20 50.0 -Q—Oﬂ-‘:‘— A 198 + 0 92%3/0]0“/\1 PR — )\]oﬂb 963
Stomach pain 1 2.5 vl e R T = = oo -
Frequency of being constipation + 0-775‘3/%—13 0.65 + 0-805‘3/%‘1‘{‘3 %7}8]'93\3} (D <
None 1 27.5 0.001). st ‘siznRlnts A & usto] 7
Rarely 12300 = EwE SpF ek AR A A9 A% A 3F 2,95
often 13 325 + 0.9680 F5 Al Bt 348 £ 0914007, A
e ST Bl almue) ase d ) 230 e §
Water ke shet Alglo] Bigkzr] Adlo] Qaswy Y EE 845]
<2 cup/day 7 17.5 AT 2har §E3 AlEo] S71sIIEE (p < 0.01) (Table 6).
3-5 cup/day 22 550 W Al 3 Fofof vHS 3 ¢ Q=) B el
6-8 cup/day 7o 7S A8 A Al 25.0%7F B Folof FtaL 8l
=7 cuplday 100w 49 ER Alele 5% P Folok drkar 3
Table 6. Changes in habitual bowel movement of the subjects before and after feeding haecho bibimbalb for 2 weeks N = 40
Initial Final Changes T-value p-value
Frequency of defecation (no./day) 1.08 = 0.66" 1.15 = 0.66 0.08 +0.92 0.517 0.608
Stool amounts 2.88 £ 1.32 2.93 +1.31 0.05 £ 1.87 0.169 0.866
Stool hardness 2.85 £ 1.39 295+ 1.34 0.10 = 1.82 0.347 0.730
Frequency of constipation 6.53 £ 1.54 495+ 279 —1.58 = 2.46 —4.051 0.000*”
Gas discharging (no./day) 3.08 = 3.92 3.25 + 3.12 0.18 + 4.95 0.224 0.824
Water intake (C/day) 1.98 + 0.92 2.63 +£0.77 0.65 = 0.80 5.124 0.000***
Effectiveness of haecho bibimbab to 2.95 £ 0.96 3.48 £ 0.91 0.53 £ 1.11 2.994 0.005™*

relieve constipation

1) Value from Likert scale

2) Significantly different between before and after feeding the haecho bibimbalb by paired t-test (x+: p<0.01, **+*: p<0.001)
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Table 7. Changes in habitual bowel movement of the subjects
before and after feeding haecho bibimbab for 2 weeks N = 40

1 14 ell=

=7

™

of AP

o
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2.5%= 72318} (Table 7).

= =z
d £=

ko] Aol Aol FuleS dolir] 9]l
F S ggate] AR Foko] doka A3
ARSISITE (Table 8). 28717 T A7 AAF% 28
Hls) ok 7+ (before: 1,350.06
+ 587.75 kcal, after: 1,339.08 + 498.94 kcal) 3F31.©.
D‘r;d /HO7G .‘:__4 _f_o
+ 3501 g, 14.41 +
S S Bl AW AFERS A8

FF= 247t 3.76
107.64 g, 0.21 + 2.68 g 74
Hlaf vk F

A S
Initial Final
N % N %

Forcing at defecation

Yes 10 25.0 3 7.5

No 30 75.0 37 92.5
Feeling at defecation

Pleasant 13 32.5 28 70.0

Unpleasant 27 67.5 12 30.0
Gl problem

Yes 8 20.0 1 2.5

No 32 80.0 39 97.5

7} (before: 36.28 = 41.13 g, after: 47.63 £ 25.23 g)
stlovt o)zl Afol= gIsith At AH=E] A
ZapA A} GAE s (MUFA: monounsaturated
fatty acid) ¥ tFEESAWAE (PUFA: polyunsaturated

fatty acid) 5 EF S7FsI9C

Table 8. Nutrient intakes of the subjects before and after feeding haecho bibimbab for 2 weeks

o] T Wl=EsAAL

Nutrient Before After Changes T-value p-value
Energy (kcal) 1350.06 + 587.75" 1339.08 + 498.94 -10.98 + 712.60 -0.097 0.923
Protein (g) 54.75 + 28.86 50.99 + 25.10 —-3.76 + 35.01 -0.680 0.501
Fat (@) 36.28 = 41.13 47.63 = 25.23 11.35 + 46.85 1.532 0.134
Carbohydrates (g) 204.49 + 87.20 185.51 = 77.23 —14.41 = 107.64 -0.836 0.408
Fiber (g) 4.63 + 2.06 442 + 283 —-0.21 + 2.68 —-0.493 0.624
Ash (@) 14.63 + 5.88 17.33 + 6.83 2.69 + 8.38 2.031 0.049™"
Ca (mg) 431.54 + 220.39 516.91 + 24593 85.37 + 302.22 1.787 0.082

P (mg) 765.56 + 337.06 740.02 + 283.63 —25.54 + 365.43 —0.442 0.661
Fe (mg) 10.55 * 4.54 10.81 & 5.59 0.26 + 6.39 0.255 0.800
Na (mg) 3318.42 + 1282.58 3791.57 + 1644.50 473.15 + 1954.43 1.531 0.134

K (mg@) 1957.43 + 899.58 2480.40 + 981.97 522.97 + 1138.99 2.904 0.006™
In (mg) 6.04 = 2.61 5.57 +3.18 —0.48 + 3.47 —-0.865 0.392
Vitamin A (g RE) 577.80 + 539.98 1041.87 + 757.62 464.07 + 907.42 3.234 0.002™*
Retinol (1) 128.28 + 340.67 107.63 + 224.38 —20.65 + 384.62 -0.340 0.736
Beta carotene (1Q) 2245.77 + 191517 5225.30 + 3867.46 2979.53 + 4053.12 4.649 0.000™**
Thiamin (mg) 2.07 + 6.85 3.02 = 13.86 0.95 + 15.55 0.386 0.702
Riboflavin (mg) 0.89 + 0.79 1.05 +0.77 0.16 + 0.99 1.001 0.323
Pyridoxine (mg@) 1.48 + 0.92 1.57 +0.81 0.09 +0.97 0.582 0.564
Niacin (mg NE) 12.26 = 11.16 12.49 + 8.27 0.23 + 11.43 0.125 0.901
Ascorbic acid (mg) 60.58 =+ 45.45 75.76 + 60.61 15.18 = 68.70 1.397 0.170
Folic acid(xQ) 191.13 + 121.07 329.62 + 138.43 138.50 + 175.78 4.983 0.000™**
Tocopherol (mg TE) 8.35 £ 6.57 11.89 = 5.70 3.54 +824 2.714 0.010"
Cholesterol (mg) 214.90 + 156.65 147.60 + 87.82 —67.31 +182.10 -2.338 0.025"
SFA (@)? 7.99 +16.96 8.37 + 6.96 0.38 + 18.38 0.132 0.895
MUFA (@) 8.45 + 17.53 10.17 = 7.55 1.72 £ 19.71 0.552 0.584
PUFA (@)” 5.20 + 5.31 7.88 = 3.37 2.68 + 6.74 2.516 0.016"
1) Mean + SD

2) Significantly different between before and after feeding the haecho bibimbab by paired t-test (x: p <0.05, **: p <0.01, ***: p <

0.001)

3) SFA: Saturated fatty acids, 4) MUFA: Monounsaturated fatty acid, 5) PUFA: Polyunsaturated fatty acids
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Table 9. Percent KDRIs for nutrients subjects before and after feeding haecho bibimbab for 2 weeks N = 40
Nutrient Before After Changes T-value p-value
Energy 67.00 + 27.38" 66.71 + 24.18 —0.28 & 34.96 —0.051 0.959
Protein 98.10 = 50.73 90.62 + 40.04 —7.48 = 61.33 —0.781 0.439
Calcium 61.62 = 31.09 73.87 + 34.69 12.25 + 42.63 1.840 0.073
Phosphorus 109.30 + 47.55 105.77 £ 40.01 —3.53 = 51.56 —0.438 0.663

Iron 69.57 + 34.26 72.03 £ 42.68 2.46 = 43.54 0.361 0.720

Zinc 59.87 = 25.66 54.72 + 28.85 —5.15 + 33.30 -0.990 0.328
Vitamin A 82.50 + 76.18 148.91 + 106.87 66.41 + 128.00 3.322 0.002"*
Tocopherol 83.55 = 64.82 118.91 &= 56.26 35.36 + 81.36 2.783 0.008™
Thiamin 203.47 £ 674.91 301.41 + 1369.12 97.94 + 1534.70 0.409 0.685
Riboflavin 82.40 = 54.03 101.86 = 76.99 19.46 + 83.92 1.485 0.145
Pyridoxine 105.96 £ 65.09 112.40 = 57.40 6.44 + 68.19 0.605 0.549
Niacin 90.73 £+ 68.79 93.89 + 59.81 3.16 £78.72 0.257 0.798
Ascorbic acid 86.56 + 64.11 108.25 + 85.50 21.69 = 96.91 1.433 0.160

Folic acid 76.42 + 47.82 131.88 =+ 54.68 55.46 + 69.43 5.114 0.000"*

1) Mean + SD

2) Significantly different between before and after feeding the haecho bibimbab by paired t-test (x+: p<0.01, **x: p<0.001)
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