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ABSTRACT

Blenderized diets are not recommended because of difficulties in providing a constant content
of nutrients, problems with viscosity and osmolarity, time needed for preparation, and increased
risk of contamination. To determine the possibility of substituting commercial formulas for
blenderized diets, 27 unconscious patients were randomized into two different groups : blenderi-
zed diet group(n=11) and commercial formula group(n=16). Blenderized diets were composed
of food sources such as rice, milk. egg, juices and others, and its energy percentage of protein,
fat, and carbohydrate was 15%, 30%, and 55%, respectively. Commercial enteral formulas
provided 1 kcal/ml and the energy percentage of protein, fat and carbohydrate was 25%, 20%
and 55% in Greenbia(G) and 20%, 20%. and 60% in Greenbia-DM(GD), repectively. In
commercial formula group, five patients with diarrhea, constipation, and high blood glucose
level received GD, and the other eleven patients received G. All patients received their liquid
diet for 4 weeks through 16 French rubber nasogastric tube by bolus feeding 6 times daily.
The patient in commercial formula group had a similar mean daily calorie intake to the patient
in blenderized diet group, 32—34kcal/kg/d and 30—35kcal/kg/d, respectively. Patients given
commercial formula gained an average of 1.7kg in weight but those given blenderized diet
lost an average of 2.6kg. There was a trend toward an increase in percent ideal body weight
in commercial formula group(94+5 vs 99+ 6% ). However, blenderized diet group showed
a trend toward a decrease in percent ideal body weight(106+ 5 vs 101+ 6% ). The initial levels

of total lymphocyte counts, serum albumin and tranferrin were below the normal range. The
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mean daily protein intake was significantly higher for commercial formula group(2.0—2.1g/kg/d)
than for blenderized diet group(1.1—1.3g/kg/d). Patient fed cormmercial formula for 4 weeks
showed a trend toward an increase in serum albumin(8.1%) and a significant increase in
serum transferrin(32.1%) without increasing the levels of blood glucose. GOT. GPT. blood
urea nitrogen and serum creatinine. In the blenderized diet group, however. no significant
improvement were observed in the concentration of serum albumin and transferrin. compared
to initial value. There was a trend toward a decrease in the level of hemoglobin and hematocrit
in blenderized deit group but no significant change in commercial formulas group. All patients
tolerated both diets well and no significant complications were encountered. The results indicate
that the commercial enteral formulas tested in this study can be an effective substitution for

blenderized diet in unconscious tube-fed patients.

KEY WORDS : tube feeding  unconscious patient.
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Table 1. Nutrient compositions in 2000ml or 2000kcal of 3 different formulas

Formula . . . .
. Blenderized diet Greenbia Greenbia-DM

Nutrient
Protein(gm) 68 125 100
Carbohydrate(gm) 271 275 300
Fat(gm) 61 444 ' 444
Vit A(IU) 3,100 4,000 2,280
Vit D(IU) - 400 298
Vit E(TU) - 60 34
Vit B;(mg) 1.05 2.8 1.6
Vit By(mg) 2.82 3.2 1.8
Vit Be(mg) - 44 2.5
Vit Byo(ug) - 6 3.4
Folic acid(ug) - 800 445
Nicotinamide(mg) 8.7 36 20
Biotin{pg) - 600 340
Pantothenic acid(ing) - 20 11
Vit C(mg) 205 120 67
Sodium(mg) 2,700 1,840 1,370
Potassium(mg) 3,794 1,740 » 1,260
Calcium (mg) 2,179 1,600 890
Phosphorus(mg) 2,185 1,600 890
Tron(mg) 11 20 11
Dietary fiber(g) - 0 22.6
Zinc(mg) - 30 _ 17

I not available
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19, 30~394] 37, 40~494] 19, 50~594] 59, 60~
694 47, 70~794 29 ©]UtH(Table 2).
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o8 o] Ho]a @etei(Table 3).

Table 2. Number of patients by age

Age Control group Study group
Blenderized diet Commercial formula
20—29 oo ) 1( 6.3)
30—39 1€ 9.1) 3(18.9)
40—49 1 9.1) 1€ 6.3)
50—59 2(18.2) 5(31.5)
60—69 4(36.4) 4(25.2)
70—79 3(27.3) 2(12.6)
Total 11(100) 16(100)

() percent
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Table 3. Changes of anthropometric parameters be-
fore and after treatment

col R4 - 4B - 1

Control group Studv group

Blenderized Commercial

diet formula
(n=11) (n=16)
Body weight(kg)
0 week 53.6%+ 2.7 54.1+£ 2.3
2 weeks 51.2%£ 3.5 55.3+2.3
4 weeks 51.0%£38.2 558+ 23
Body fat %
0 week 24.6% 3.0 205+ 2.1
2 weeks 18.6+ 2.7 22.0+ 2.0
4 weeks 21.3+ 2.4 20.9+ 2.1
% ideal bodv weight
0 week 106.0% 4.8 93.6x 5.1
2 weeks 102.3+ 2.1 96.0t 5.4
4 weeks 101.2+ 5.2 98.5+ 5.6

Values are meant SE

Table 4. Calorie and protein intake for the blenderi-
zed diet and the commercial formula
groups

Control group Study group

Blenderized Commercial
diet formula
(n=11) (n=16)
Calorie intake(kcal/d)
0 week 1611% 150 1758+ 111
2- weeks 1705+ 128 1859+ 54
4 weeks 1798+ 69 1778+ 93
Protein(g/d)
0 week 60+ 6 110
2 weeks 64+ 5 115+
4 weeks 67t 5 110+
Cal/kg/d
0 week 30t 6 32+ 1
2 weeks 32+ 5 34+
4 weeks 35+ 6 32+
Pro g/kg/d
0 week 1.1+ 0.1 2.0+ 0.1%
2 weeks 1.8+ 0.1 2.1+ 0.1%
4 weeks 1.3+ 0.2 2.0+0.1%

Values are meant SE
*p<0.05 compared with control group in the same
row
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Fig. 1. Serum albumin level for the blenderized diet and
the commercial formula groups.
Values are meant SEM
* p<{0.05 compared with control group
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Fig. 2. Transferrin level for the blenderized diet and the
commercial formula group.
Values are mean SEM
*p<{0.05 compared with control group
*+p<{0.05 compared with O weeks
§ p<0.05 compared with 2 weeks
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Table 5. Total lymphocyte count, hemoglobin and
hematocrit levels for the blendsrized diet
and the commercial formula groups

Control group Studv group

Blenderized Commercial
diet formula
(n=11) (n=16)

TLC (2000 — 3000/mm?®)

0 week 1745.1% 350.6 1674.1+ 132.1
2 weeks 1896.4+ 350.2 1785.8+ 163.8
4 weeks 1788.0% 253.0 1655.5+ 193.9
Hemoglobin', g/dl

0 week 120+ 0.5 12,1+ 0.5
2 weeks 109+ 0.6 120+ 0.4
4 weeks 1.1 0.6 120+ 0.4
Hematocrit?, %

0 week 368 1.3 355 1.1
2 weeks 342+ 1.8 86.2x 1.3
4 weeks 338 1.8 353+ 1.1

Values are meanz SE

() I normal range, TLC :
1) Normal range : Male :
11.5—15.5g/dl

2) Normal range : Male . 42—52%, Female © 37—47
%

total lymphocvte count
14.0—18.0g/dl, Female :
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Table 6. Serum osmolarity, sodium and glucose for Table 8. Blood urea nitrogen and serum creatinine
the blenderized diet and the commercial for the blenderized diet and the commercial
formula groups formula groups

Control group Studv group Control group Study group

Blenderized Commercial Blenderized Commercial
diet formula diet formula
(n=11) (n=16) (n=11) (n=16)

Osmolaritv(275~295mOsm/L) Blood urea nitrogen(10--20mg/dl)

0 week 2921 7.2 284.3%+ 2.5 0 weeks 2461 7.0 1791+ 1.3

2 weeks 2847+ 29 288.8+ 3.9 2 weeks 20.9x+ 5.6 21.9+ 3.1

4 weeks 284.5x 2.7 288.9+ 2.2 4 weeks 17.0+ 1.4 19.1£1.2

Na(185— 145mM/dt) Serum creatinine(0.7— 1.5mg/dl)

0 week 137.9+ 1.9 187.0+ 1.1 0 week 0.9 0.2 0.71°0.1

2 weeks 186.1+ 1.1 138.1+ 1.4 2 weeks 0.7 0.1 0.7+ 0.1

4 weeks 1352+ 1.0 138.9+ 1.0 4 weeks 0.6+ 0.1 0.610.03

Fasting glucose(70—110mg/dl) Values are meant SE

0 week 121.5+ 10.3 10511 4.5 () Inormal range

2 weeks 108.6+ 4.5 973+ 7.4 5 83 COTS I;HZ-?-JI} NQF 7ho] o3 o] 7

4 weeks 126.6+ 10.2 102.0+ 4.5 = = AR R A AT AT

Values are meant SE st

(- ) I normal range g3 GPTE AQAAA dxde Xé}b}tg%”)y—":}

* p<0.05 compared with control group in the same T =orom AHEFEL AAHEY A A gl

row Prh(Table 7). A3} vwste] HE 45 & F &

Table 7. Serum GOT and GPT for the blenderized BE ga Fkeke 4EE BeFoun fog
diet and the commercial formula groups 3= oly9rt. AFAF 4F T HH GPTE + T

Control group Study group vl &9l3k xpojrt At
Blenderized Commercial
diet formula 6. A& 7|5 dAt
(n=11) (n=16) 4% A]ZA] blood urea nitrogeng & A 44

GOT(8—301U/L) MY ga Egtor] AETAAE B4 B9

0 weeks 37.6x 9.7 20.0£ 1.5* W) gloqq(-rable 8). Ao H W3 A8 Az

9 weeks 57.51 28.6 21.8?2.7 0% 47 % Wz T A A AEhe AS W9

g oy on agRe e wabh g AUAA 47 F

0 week 334+ 5.3 9954 4.1 223 487 25 A blood urea nitrogen®] g7

2 weeks 418+ 32 39.6+ 73 A9l el A om kol fof @ Apel7} YT

4 weeks 36.9% 3.6 36.6% 8.0 A3 A2t serum creatinine FT EF A3 9

Values are meant SE Mo gem oF 45 FTom {3 Wt

() ! normal range A9 H(Table 8).
# p<{0.05 compared with control group in the same
row
i &
Ao A 523 Yok (Table 7). HZF2 A
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