Food Engineering Progress
Vol. 5, No. 3. pp. 165~174 (2001 8 &)

A ASEEE WEMEC FEMEN HACCP #o|Yoto]| &gt oy

FoFk o vk ok . o] 2Fk* o O] F wx
ATRANYAEY, a3

Effective Components of Commercial Fermented Plant Extracts
and their HACCP Scheme

Y.J. Cho*, S.Y. Park**, E.J. Lee** and C.H. Lee**

Korea Health Industry Development Institute
Graduate School of Biotechnology, Korea University

Abstract

Twelve kinds of commercial fermented plant extracts were collected in the markets in Seoul, and eval-
uated for their useful or hazardous components, and a quality control system was studied on the basis
of HACCP. The proximate chemical analyses of the products revealed that the actual contents of each
product were generally less than those on the label. Acidity, reducing sugar content, water activity (c,),
and the pH of each product were measured to evaluate the storage conditions, and they were ranged
0.3~2.8%, 12.0~64.2%, 0.700~0.855(4°C), and 2.9~4.7, respectively. Total counts determined by PCA
medium and coliform counts of the products were less than <1 CFU/ml, and yeast could be detected
only by a direct microscopic observation. Lactic acid bacteria were detected in the level of 10° CFU/
ml from 3 samples. In the analyses of useful components, the contents of total dietary fiber ranged
0.2~0.8%, which was too low to be claimed as an useful component. The contents of vitamin B, and
B, were slightly high(B,: 0.2~8.2 mg/100 g, B,: 0.07~14.8 mg/100 g), and it seemed to be added dur-
ing the processing. The content of vitamin C was generally low(1.5~412.4 mg/100 g), however, those
of minerals and phenolic compounds were relatively high(total phenol 0.54~8.73 mg/ml). Hazardous
heavy metals including As, Pb and Cd were detected in the ppb level, suggesting that they are within
the range of safety. The content of ethanol ranged 175~17,400 ppm, however, methanol was not
detected in all samples. When the HACCP(Hazard Analysis Critical Control Point) was applied,
CCP(Critical Control Point) was determined at the culture and inoculation stage of yeast following fer-
mentation, deodorization process and sterilization process.
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Table 1. Comparison of the claimed contents and the analytical data on proximate chemical compositions of commercial

fermented plant extracts

Comparison . Carbohydrate Protein Fat Ash
Products content Moisture (%) %) ) () %)
c.C1) - 25.0 11.0 1.0 -
DR-1
AD2) 64.7 21.1 11.0 1.3 1.9
cC - 422 13.0 2.8 -
DR-2
AD 63.8 208 11.8 1.7 1.9
CcC - 722 0.1 0.1 -
SH-1
AD 28.3 714 0.2 0.02 0.1
cC - 62.9 0.8 0.10 04
KU-1
AD 39.7 59.4 05 0.01 04
ccC - 62.9 08 0.1 -
KU-2
AD 417 573 0.5 0.02 05
cC - 553 0.5 0.1 -
PA-1
AD 433 557 0.5 0.03 0.5
ccC - 63.0 1.0 1.0 03
PU-1
AD 36.6 62.8 03 0.02 0.3
cC 66.0 0 0.5
PU-2
AD 375 62.1 02 0.02 02
WOl cC - 60.0 1.0 0.5 0.1
i AD 413 584 0.2 0.01 0.1
Wo2 cC - 61.0 1.0 0.5 0.1
i AD 428 56.9 0.2 0.02 0.1
Ll cC 41.1 54.0 0.5 42 02
i AD 494 49.6 0.8 0.03 02
cC 298 70.0 0.1 - 0.1
HA-1
AD 377 61.7 0.4 0.01 02

YC.C: Claimed content.
YA.D: Laboratory analytical data.
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Table 2. Acidity, reducing sugar, water activity and pH of
commercial fermented plant extracts

Titratable acidity Reducing Water

Products "4, Jactic acid) - (aact‘j.,‘g) pH
DR-1 26 122 0804 47
DR-2 28 120 0821 47
SH-I 03 64.2 0700 33
KU-1 08 55.7 0742 34
KU-2 1.0 514 0782 34
PA-1 11 50.0 0783 34
PU-1 1.0 5822 0774 33
PU-2 07 61.2 0799 34
WO-1 07 53.4 0827 30
WO-2 06 53.2 0833 29
JI-1 17 440 0848 34
HA-1 13 379 0855 29
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Table 3. Results of microbiological test of commercial
fermented plant extracts

Total Lactic
microbial Coliforms ~ Yeast”  Yeast”  acid
Products .oy bacteria
(CFU”/ml)
DR-1 ND? ND ND 10x10° ND
DR-2 ND ND ND 10%X10°® ND
H-1 ND ND ND 14x100 ND
KU-1 ND ND ND 2.1X100 ND
KU-2 ND ND ND 50x10° ND
PA-1 ND ND ND  95X10° 4X10°
PU-1 ND ND ND 35x10° ND
PU-2 ND ND ND 32x10° ND
WO-1 ND ND ND 25x10° ND
W02 ND ND ND 7.0x10° ND
71 ND ND ND  70X10° 50x10°
HA-1 ND ND 56%X10" 80X10° 20x10°

"Potato Dextrose Agar pour plate count method.
Direct microscopic count method.

*CFU: Colony-forming unit.

“ND: Not detected.
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Table 4. Contents of total dietary fiber, vitamin B,, B,
and C of commercial fermented plant extracts

produces " BLS Vitarmin B, VitaminB, Vicamin C
@ @100 (mgl100g) (mg/100g)
DRI 65 82 1101 3821
DR2 56 79 1482 4124
SH1 02 23 0.99 24
KU-1 03 23 1.08 24
KU2 04 15 1.17 29
PA-1 0.4 03 0.07 34
PU-1L 03 1.0 037 26
PU2 04 08 0.34 15
Wo-1 08 65 270 24
wo-2 02 23 115 27
Ml 20 02 0.12 356
HA-L 05 0.4 0.11 25
FI4E

HNEFZE FRAEFL ALF AAF 5 98
2 AREE] el REE Holdf HACd £& F
o] E oz 7o} EAA5} Table 49 7o)
e AFEL 02~08%2) Hlwd e #§EFs »
o]3 DR-13 DR-2 AET 5-6%2 32 UehiAd
o} oA AT F AEH A5 FTHE AXEA
B 584 Holdart ZAeiAr] wiiEl AR neldh

Hel B2 02~8.2 mg/100 g7t ZASA, 8]
B2 B,& 0.07~14.8 mg/100 g7tAl BW-& ¥ 9jolr &
AR o (Table 4 F7), ZF FHde FHstgct.
SElvEr Aeigate] gokdAgae] HER! Bl 13
mg/day, HIE}! B} 1.5~1.6 mg/dayde £ wEE
T3 FEAEAT4A, 1996) ©) FE HEFEE I
X Eo] vHlENIY $L& Fo] & UeRiFAT, v
Ho| BHE A4, AdFAA2 gFo| 1 mg/100 gol
319l AE 29 9EHy F PHE AS 55 &
e A& AkltgE HERES AFd #rt &
AL Y& Aoz Bolxn Hjgxwl B, B A I
AHe 54& 7L A CIFEE, 1991) AFAA
A A4S WEIvke Ae 44 @2 dolAlY,
ol& 7] 3l T Fol HEE FHrkele AL
TFAZRA = o dtis Azt

el co] 443 PU-27t 1.5 mg/100 g2 7HE
AA FHERAT 2 AES 2-3 my100 g FF
o] e}, II-19] 35.6 mg/100 g5 e DR-13%
DR-2& 3821 mg/100 g, 4124 mg/100 g0 B& &
2o UeEhUthTable 4 22, 332 $utat 49l
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Table 5. Contents of minerals and total phenol of commercial fermented plant extracts

Products Na Ca P Fe K Mg Total phenol
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/ml)
DR-1 763.6 270.1 2454.7 11.2 6310.5 4154 8.05
DR-2 378.4 341.0 2563.8 12.3 6106.9 338.9 8.73
SH-1 53.6 19.0 37.8 1.8 3244 232 0.54
KU-1 268.0 3240 108.0 214 1351.6 148.6 1.80
KU-2 2182 3433 1224 19.5 1453.8 148.4 2.01
PA-1 413.1 4122 128.1 215 1356.8 166.0 1.84
PU-1 121.2 713 203.9 3.1 755.6 50.9 0.85
PU-2 103.3 77.1 142.1 40 683.2 50.5 0.55
WO-1 33.3 1132 292 10.0 129.8 63.8 0.88
WO0-2 28.5 579 24.6 99 147.1 38.1 0.79
JI-1 1287 614 1122 8.1 721.1 62.2 4.88
HA-1 96.5 1439 79.8 5.1 597.9 2.7 0.56

kel vleRl co) dYEAFE 55 me/dayol, 7
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3 wWEA g ¢ Jda F, HEN] B,Y EA) Al
a7t £ gl ot A d4E Hasie
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o B3 At e Aog WA o Faddel o
< AT Aok AR Ao} st Lot ek
A Yo} Aol ol Eoglem, 53] Ko} A
ZAr9)o) Wl FohHFA, 1998). DR-13 DR-29]
29E PL 805 mymi® 873 mg/mlEM thE Al
Fo Hl&l & F#AE YRR, ol #HEFFol
Eoy 98 OE AEEH viws) 2Y 9elg 3

Txoe ¢ 1.85 mg/ml, HAE¥E=FE 2 1.55 mg/ml
7 B0 gloem A= of 1.73 mg/ml, AR 27)
o= oF 1.20 mg/mlt 9] Uo1A(Andrew, 1994) ©]
g Box 22 §%E /KA de AEYS ¢ F
At J-1F KU-2% 4.88 mg/mlzt 201 mgmle &
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Table 6. Results of analysis of heavy metals and alcohols
of commercial fermented plant extracts

Products As Pb Cd Methanol Ethanol

(mg/kg) (mg/kg) (mghkg) (ppm)  (ppm)
DR-1 ND' ND 0009 ND 1740015
DR2 ND ND ND ND 6614.77
SH-1 0014 ND ND ND 481.63
KU-1 0074 ND ND ND 4256.33
KU-2 0066 ND ND ND 391.34
PA-1 0060 0022 ND ND 2940.93
PU-1 ND 0036 ND ND 174.98
PU-2 ND ND ND ND 328.01
WO-1 ND ND ND ND 289.65
W02 ND 0024 ND ND 426.14
1 ND 0027 ND ND 930.49
HA-1 ND ND ND ND 307.19

UND: Not detected.
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Table 7. Dicision procedures of critical control point
Process step List of hazards Q"1 Q2 QB G Q5 ccP’
contamination with hazardous microorganism N Y N Y Y
Mai . contamination of a parasite N Y N Y Y
ain materials .. Lo
Entry - Storage pesticides contamination N Y N Y Y
heavy metal contamination N Y N N
hazardous foreign materials(stone, soil, string)  food sanitary laws
pathogens contamination m:nn:gk;nnixit:vrvs
Waters heavy metal contamination drinking water
management laws
hazardous foreign materials(iron powder) N Y N N
Sugars pests contamination N Y N Y Y
cross-contamination of raw materials
microorganism N Y N N
parasites residue through washing N Yy N N
Washing - Selection insufficiency
pesticides residue through washing
insufficiency N Yy N N
mixture of non-edible food food sanitary laws
. existence of microorganism due to utensils N Y N Y Y
Chopping . .
mixture of metal splinter N Y N N
. o growth of microorganism through improper
Add sugar Dlppmgtemp. & time control N Y N Y Y
contamination of microorganism through net
Press for filter, press N Y N N
growth of microorganism through mistake of )
arowth N Y v ccrP-B’
Yeast Culture ©  growth of microorganism through improper
Inoculation storage-temp. control N vy CCP-B
cross-contamination due to contaminated N Yy N
utensils
. abnormal-fermentation due to improper :
Fermentation ¢ 1 entation temp./acidity control N Y Y ccr-B
. . growth of microorganism through improper
Aging temp./ime N Y N N
L remain of methanol, ethanol, off-flavor due to )
Deodorization improper temp./time control N Y Y ccp-C*
Filtration growth of bacteria in filter N Y N N
contamination of microorganism due to broken N Y N N
receptacle
Filling - Sealing contamination due to receiving machine N Y N N
contamination & growth of microorganism N ¥ N N
through wrong seam
survival of microorganism through to apply N y Y
improper time/temp.
Sterilization  growth of microorganism due to long letting
Lo N Y N N
alone before sterilization
improper status of machines N Y N N
Cooling growth of microorganism due to improper N Y N N

cooling temp./time
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Table 7. Continued

A 58 A 335 (20014 89)

Process step List of hazards Q"1 Q2 Q3 4 Q5 ccp?
. growth' of microorganism due to a record of N Yy N N
Labeling uncertain shelf life
uncertain of ingredient list food labeling
Packing recording mistake of shelf life food labeling
Storage growth of microorganism due to improper N Y N N
temp. control
YQ: Question.
%CC: Critical control point.
*N: No.
“Y: Yes.
CCP-B: Biological critical control point.
9CCP-C: Chemical critical control point.
L As, Pb, Cd %‘O]q’ oloﬂ =2 Q@oﬂ}‘iE 0]-“_—;—_04 —51} Main Waters Sugars Packi.ng
materials materials

ZFe 23sied, die 471 AFAAM 14~74 ppb
Aert AEHUL, Uie AFdA FI=gel, 1Y
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Fig. 1. Flow diagram of fermented plant extracts
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Table 8. HACCP plan for CCP at the processing steps of commercial fermented plant extracts
. Critical Limits for Monitoring .
Proc:essmg (IEI((:)P List of Hazard  each management C:r;ectwe
step - itern What How Frequency Who ctions
micgrr:ov:;ha:jfsm absent of after end do not use
CCP-B through mistaken yeast abn:;l:al culture state  analysis of culture QC operator abnormal yeast
Yeast culture y
Culture. : growth of
Inoculation microorganism storage- temp. control,
CCP-B through improper  temp. 4°C temg measurement  daily  QC operator activity
storage-temp. P- measurement
control
abnormal- temp. control
Fermen- fermentation due to temp./ 15-25°C, fermentation dopl;ot useo ’
tation CCP-B improper acidity Acidity temp/  measurement 12 hourly QC operator abnormal
fermentation temp./ >0.3 product fermentation
acidity control acidity
remain of
Deodoriza methanol, ethanol, ..~ <0.01%, content,  analysis,
tion oriza- op_c off-flavor dueto ~ o~ " 1%, absent content, off- analysis,  eachlot QC operator redeodorization
on improper temp./ ff-ﬂaV(;r off-flavor  flavor check
time control
survival of
- microorganism . . .
Steriliza- time/  30min, . record check, continuous i
tion CCP-B QHough to z}pply temp. 85°C time/temp. measurement or each lot QC operator  resterilization
improper time/
temp.
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