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Abstract. Coffee flour (CF) from coffee pulp or husk, solid waste of coffee processing have 

launched in Canada since 2015. This product is claimed as certified of gluten-free, vegan, 

kosher, paleo, and non-GMO. Coffe flour is stated to contain three times  Fe content than fresh 

spinach (Spinacia oleracea L.). Several receipts of cookies, donuts, and cakes using CF has 

been introduced as wheat flour substitution. However, the scientific publication of CF impact 

for health does not appear until August 2018 yet. A review has been carried out using data on 

Google with a maximum publication age of 15 yr.  This Fe non-heme prospect is allegedly 

unable to be absorbed optimally by the organism. Coffee pulp and husk contain an inhibitor, 

such as caffeine, polyphenol, calcium, dietary fiber, manganese, magnesium, and zinc; which 

detain Fe absorption. On the other hand, the promoter/enhancer of Fe absorption such as 

vitamin C, vitamin A, and amino acid was decreased in CF processing. Several types of 

research have to be conducted to tackle this problem in Faculty of Medicine and Faculty of 

Agriculture and Animal Husbandry University Muhammadyah of Malang, Indonesia. 

Keywords: Biorefinery,  Fe inhibitor, Fe promoter, hemoglobin, zero waste. 
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1.Introduction 

Pulp waste is produced by the wet method, to remove the outer skin/external skin/exocarp/epicarp and 

mesocarp coffee cherries. Husk waste is generated from the dry method for removing exocarp, 

mesocarp, and endocarp [1, 2]. Both of Coffee Processing (CP) solid waste has been dumped into the 

river and around the CP environment [3, 4]. This action has an adverse effect since the pulp and husk 

contain the toxic compounds such as caffeine, alkaloids, tannins dan polyphenolics [5, 6]. Augur et al. 

[7] said that the pulp provides the severe pollution. It also supported by Corro et al. [8] which stated 

that the pulp impacts the serious environmental problem in coffee-producing countries. Several 

references [9–12] also show the negative effect of CP waste. 

A small amount of pulp and husk have been utilized as a mixture of animal feed as reported by 

Adwitiya and Venkatachalapathy [13], and Kassu et al. [14]. Moreover, it is also utilized as mulch, 

composting and vermin-composting [15, 16]. Some studies [9, 13] reported the utilization for 

mushrooms media. Some references also exhibited the coffee pulp and husk utilization in various 

research-scale such as alcohol production, bio-sorbents for the removal of heavy metals from aqueous 

solutions, converted into fuel pellets, extracted for bioactive substances recovery, mould-yeast and 

enzyme production, extraction of phenolic compounds, gallic acid, aroma compounds and silage                 

[17, 13]. 

Reference [18] states that biogas from agricultural biomass has a positive impact on economic 

value. Some references report the application of husk and pulp from coffee-waste in biogas digesters 

in Indonesia [19], Ethiopia [3], Nicaragua [20] and Mexico [21]. Bruno and Oliveira [22] suggested to 

using two-stage digester. Some references indicate the two-stage digester must be modified [23], 

specifically with ballast [24], which is accompanied by augmentation [25], co-digestion [26] and 

biofilm [27]. 

Almost all of the previous pulp and husk utilization technology still provide a waste residue.          

It means the cost of further waste treatment is needed. Utilization as mulch, land amelioration, organic 

fertilizer, animal feed, and silage can overcome the pulp and husk problem. However, these 

technologies require relatively great labors and only produce the product at the relatively low price 

[28]. This study was conducted for looking at the truth about the usefulness of coffee flour (CF) made 

from solid coffee waste, mainly the impact on Fe's nutrition. This manuscript review was compiled 

using data on Google with a maximum publication age of 15 yr. 

2. Coffee flour    

Nowadays, there are two terminologies of coffee flour (CF), namely: i) The first version, it is made 

from coffee pulp and husk, CP solid waste. The difference between pulp and husk has explained in the 

previous studies [1, 2]. A wet method in further was also mentioned as washed or fermented method 

[2, 9]. The wet method improvement is semi-wet or semi-washed or semi-dry [17, 29–31] when the 

dry method was also mentioned as a natural processing or unwashed processing system [2, 9]. 

The pulp is produced from the pulper in CP wet method and has a water content between 80 % to 

85 % [Bressani et al. in (32)]. The pulp is dried under the sun on the drying floor or the trays in the 

plastic-house. The drying process can be executed in the oven until the water content under 10 %. The 

husk as the CF raw material is more accessible to produce since the drying method standard range of 

10 % to 11 % [29, 1]. The dry pulp or husk is converted into the flour using mill in further [33, 34]. 

The first version of CF was introduced by Andrew Fedak and Daniel Alderic Belliveau in TED 

Conference, Vancouver, Canada, March 16 to 20, 2015 [35]; registered in Trademarkia, 9/8/2015, 

serial number: 86245457 and registration number: 4806487 [36]. Justia Patentes [37] reported in 2013 

and 2014, the United States Patent and Trademark Office (USPTO) has published eight patents of CF 

on behalf of Daniel Alderic Belliveau. The CF patent is also found in the Canadian Intellectual 

Property Office. The CF has obtained an International Award in 2017 as innovative ideas and 

technologies in agribusiness for overall category: Waste management, agro-industry and circular 

economy [38]. The United Nations Industrial Development Organization (UNIDO) award was 
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obtained since the CF production is designed based on three aspects of social-environmental, 

environmental-economic, and economic-social [39]. 

(ii) The second version, it is CF of US Patent No. 9210948, 15 December 2015 on behalf to Dan 

Perlman, Brandeis University, Waltham, Massachusetts. This product aims to keep the anti-oxidant 

content still high by roasting the coffee bean at a lower temperature (300 °F) than the standard 

temperature (400 °F to 450 °F), so creates ‘parbaked’ bean [40, 41]. This CF version contains anti-

oxidant, mainly chlorogenic acid which is relatively higher than the standard coffee roasted. This anti-

oxidant utilizes to inhibit glucose absorption in digestive system control blood pressure, cardiac 

disease, and cancer [40]. 

This manuscript restricts the study of the first version of CF only. In further discussions, the CF 

terminology means the flour is made from pulp and husk. This condition is appropriate with the aims 

of study to overcome the problem of pulp and husk by bio-refinery action, particularly converting pulp 

and husk waste into functional food ingredients with high-value and high-useful. 

Several receipts of cookies, donuts, and cakes from CF as gluten-free flour has been introduced. 

However, the study of the CF impact on health has not yet appeared until August 2018. Markham [17] 

showed that there is CF product as the part of the utilization of solid coffee waste only. Harvey [42] 

showed some CF content errors in the inclusion of ingredients in CF leaflets (figure 1). 

3. Coffee Fluor contents 

The CF is declared and certified of (i) gluten-free, (ii) vegan (iii) kosher, (iv) paleo, (v) no GMO 

project [43]. References [44–47] stated that CF contains three times of iron content than fresh spinach 

(Spinacia oleracea L.); five times of fibre content than wheat flour; 84 % of fat content lower and                  

42 % fibre content higher than coconut flour; 38 % of anti-oxidant content higher than pomegranate 

(Punica granatum L.); three times of protein content than kale (Brassica oleracea L. var. sabellica); 

and two times of potassium content than banana (Musa paradisiaca L.). The CF ingredients content is 

shown in figure 1. 

4. Iron (Fe) 

Figure 1(a) shows Fe content in CF of 13 %, while the Figure 1(b) mentions CF content of 18 mg per 

100 g. Several studies have reported the numbers of Fe content in the pulp as CF raw material. 

Avinash et al. [50] reported the Fe content in fresh pulp of 28.7 mg per 100 g. Brestani [in Elias (51)] 

stated Fe content of 15 mg per 100 g. Kayhanian et al. [52] said that the Fe content of 10 mg per 100 g 

to 50 mg per 100 g. Zupancic and Grilc  [53] declared that the Fe content of 25 mg per 100 g. 

Setyobudi et al. [54] expressed that coffee pulp from Kintamani-Bali, Indonesia which processed as 

hay with 15 mo shelf life, contains Fe of 13.9 mg per 100 g. 

The above results support the references [44–47] about the Fe content of CF and pulp are higher 

than fresh spinach (Spinacia oleracea L.). DKBM Indonesia [55] stated that Fe content in spinach of 

3.9 mg per 100 g. United States Department of Agriculture, Agricultural Research Service [56] 

mentioned the  Fe content of S. oleracea is 2.7 mg per 100 g. Fe data in figure 1 and the references 

[50–54] are also higher than several other vegetables, such as Sauropus androgynus L. (Merr), 

Moringa oleifera L., a leaf of  Manihot esculenta Crantz, a leaf of Carica papaya L., Brassica juncea 

L., Solanum lycopersicum L., and Daucus carota subsp. Sativus (Hoffm.) Schubl & G. Martens. The 

highest Fe content is found in M. oleifera of 7 mg per 100 g [55] which also supported by another 

study [57] about Fe content in the leaf of M. oleifera is (6.79 ± 1.82) mg per 100g. 
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Figure 1. Nutrition data of CF in the leaflet (Source: [43, 45, 48, 49]). 

5. Fe absorption 

Fe nutrition is divided into heme (Ferro, Fe
2+

 bond, generally animal-based food) and non-heme (Ferri 

Fe
3+ 

bond, generally plant-based food). Human body absorption of non-heme Fe is relatively low, 

around 5 % only [58, 59]; while the heme Fe can be absorbed between 10 % to 30 % [60, 61]. Some 

nutrients are categorized as enhancer agent and the vice versa as an inhibitor of non-heme Fe 

absorption. 

5.1. The enhancers agent 

5.1.1. Vitamin C. Vitamin C  (Vit. C) is categorized as one of the nutrients which increase non-heme 

Fe absorption. Almatsier [58] and Mulyawati [59] stated that the Vit. C increases the non-heme Fe 

absorption up to four times. Marudut [60] said that the Vit. C is a facilitator agent, while Linder [61] 

reported about reducing equivalent. The references [62, 59] declared that the Vit. C is an essential 

reductor which diminishes Fe
3+

 (Ferri) into Fe
2+

 (Ferro). The references [63, 64] said that Fe
2+

 is more 

accessible to be absorbed by the duodenum and small intestine of a human than Fe
3+

. 

Wahyuni [65] showed that Vit. C has evidence to increase the hemoglobin content of Rattus 

norvegicus (Berkenhout, 1769), which related to Fe absorption. Wirawan et al. [66] said that 

(a)                                                                        (b) 
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supplementation of Fe tablet with Vit. C for pregnant woman impacts significantly to hemoglobin 

content changing. Supplementation of 100 mg Vit. C increases Fe nutrition absorption of 37.5 % to 

46.0 % for a pregnant woman. 

Figure 1 mentions that Vit. C in CF is zero, whereas pulp as a raw material of CF contains Vit. C 

[67–69]. Ariadi [67] reported Vit. C of Arabica coffee (Coffea arabica L.) pulp before ripe is (2 376 ± 

29.33) mg per 100 g, Arditta [68] stated that the Vit. C content of Arabica coffee var Sigarar utang 

extract pulp is 5 021 mg per 100 g, while Sukatiningsih [in 68]  said that the Vit C content is 642.4 mg 

per 100 g, and (275.7 to 651.2) mg per 100 g  [69]. 

The zero finding of Vit. C content in CF needs to study further. If the zero content is proven, the 

three times Fe content of CF than S. oleracea [44–47] is useless. The reference [55] said that the              

Vit. C of S. oleracea is 80 mg per 100 g, while M. olefeira is 220 mg per 100 g. The Vit. C lost 

assumption happens as the pulp and husk drying which is shown in figure 2. 

 

 

Figure 2. Pulp and husk drying on the drying floor [38, 70]. 

Figure 2 shows the pulp and husk drying is carried out on the drying floor. Pratama [71] said that 

the drying floor temperature under the direct sunshine in the tropical area reaches higher than 160 °F 

(71 °C). However, Lesmana et al. [72] said that the drying floor temperature in the drought season 

reaches (32 to 36) °C only for the drying of unhulled rice as the requirement of thickness of 5 cm to    

7 cm, reversal every 1 h to 2 h or 4 to 6 times per day, the drying time: 08.00 to 11.00 in the morning, 

14.00 to 17.00 in the afternoon, and tempering time of 11.00 to 14.00. 

Vit. C is unstable and degrades easily, mainly by temperature, i.e., in the drying process. The 

decreasing or destructing of Vit. C by temperature is called as oxidation. Harper et al. [in 73] stated 

that Vit. C is oxidized when contacting with air (oxygen) and accelerated by heat. Andarwulan and 

Sutrisno [in 73] explained the Vit. C is oxidized easily since the compound contains a very reactive 

functional group of hydroxyl (OH). This reaction is called as spontaneous oxidation, wherein this 

reaction does not involve enzyme but is affected by temperature and air. 

Arditta [68] said that the Vit. C destruction starts at 35 °C. Parfiyanti et al. [73] declared the 

significant difference in the Vit. C of Capsicum frutescens L. at 27 °C compared to the drying at 50 °C, 

60 °C, and 70 °C. The similar conclusion is obtained by Fauzi et al. [74] in the drying of Cucurbita 

moschata (Duchesne ex Poir.) at 40 °C, 50 °C, and 60 °C.  Based on the references [68, 73, 74], the 

low-temperature drying of 35 °C to 45 °C is needed as a requirement [75]. However, Moursy et al. 

[76] reported the optimum Vit. C is obtained at 90 °C in the lemon fruit drying. 

 5.1.2. Vitamin A. Figure 1 mentions the vitamin A (Vit. A) content of CF. Vit. A is reported by some 

studies that it increased nutrition absorption. Moyo et al. [77] stated that Vit. A is nutrition for bone 

narrow which related to the Fe element. Zimmermann et al. [78] suggested that Vit. A supports in iron 

absorption and or utilization of iron reserve for new heme Fe production. Suharno et al. [in 79] 
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showed that Vit A addition increases iron supplementation effect on hemoglobin concentration. The 

references [66, 79] recommended that the supplementation of Fe tablet is conducted in companion 

with others nutrition, such as Vit. A and Vit. C; since multiple micronutrients are more effective to 

support Fe absorption. 

Sukatiningsih [69] said that the beta-carotene (Vit. A precursor) content of Arabica coffee pulp is 

(646.7 to 1 085.1) mg per 100 g and 737.4 mg per 100 g [in 68]. Arditta [68] reported Vit. A of 

Arabica coffee var Sigarar utang pulp is (362 ± 418) mg per 100 g. Beta-carotene is sensitive to light, 

heat, and oxygen; although heat sensitivity of beta-carotene less than Vit. C. Haris and Karmas [in 68] 

said that carotene compound is decreased or destructed significantly on heating of over 80 °C, in 

steaming, boiling or frying with destruction level between 40 % to 50 %. As the sensitivity of Vit. A 

and Vit. C, production of CF has to conduct carefully. It is suspected that the artificial drying process 

is more efficient and effective to overcome the destruction of Vit. A and Vit. C. 

5.1.3. Amino acid. Non-heme Fe absorption is impacted by the presence of a substance which holds 

iron nutrition remain dissolved. This substance is called as booster or promoter or enhancer. The 

amino acid is one of booster substance which improves iron absorption by the formation of dissolved 

chelate [80–82]. Figure 1 does not mention the amino acid content. The references [3, Penalosa in 83] 

reported that pulp contains 17 type of amino acid. Elias [in 84] said that amino acid content of pulp is 

better than corn. Tadesse and Mebratu [3] reported pulp contains eight essential amino acid, while 

Penalosa [83] reported 9 of 10 essential amino acid types. The presence of 9 essential amino acids in 

the pulp is similar to M. olefeira [Tshikaji in 85]. Essential amino acid or indispensable amino acid is 

needed for body growth. Unlike fat or carbohydrates that can be stored, the human body cannot store 

amino acids. So that enough intake of amino acids from food is always needed every day. 

Related to amino acid and protein sensitivity on temperature, Elviani [86] reported the protein 

decreases with increasing the temperature and heating time periods. Purawisastra et  al.  [in 87] said 

about the amino acid content changing of Glycine max (L.) Merr in tofu and tempeh production 

process. In further, the amino acid reduction occurs when tofu and tempeh are fried. The reference [2] 

confirmed that the amino acid content in the roasted bean arabica and robusta is lower than the green 

bean. The negative impact data of decreasing amino acid content by increasing temperature is essential 

to manage CF production. It is also necessary to apply the CF as an alternative in various recipes of 

cookies, donuts, cakes and bread. 

5.1.4. Other nutrients. Figure 1 mentions the minerals content of Cu, Mn, and Zn in CF. The reference 

[88] stated that Cu and Mn are active catalysts for converting iron nutrient into hemoglobin. The 

references [89, 90] said that Cu and Zn is a co-factor of anti-oxidant enzymes. The reference [50] 

showed that pulp contains Cu, Mn, dan Zn of 6.35 mg per 100 g, 48.07 mg per 100 g and 22.5 mg per 

100 g respectively. The data in reference [50] is higher than figure 1b. 

5.2. Inhibitors agents 

Several references stated that majority of inhibitor agents in Fe absorption is secondary metabolites, 

such as chlorogenic acid, caffeine, phenol, tannins, and calcium nutrient [Soekirman in 91‒93]. The 

secondary metabolism is created by plants to defend their life against biotic and abiotic attacks around 

their growing environment. It produces secondary metabolites, such as phenol compounds, 

phenylpropanoids, saponins, terpenoids, alkaloids, tannins, steroids, and flavonoids. Several studies 

said that secondary metabolite has pharmacology bioactivity [94, 95], such as an antioxidant. 

5.2.1. Chlorogenic acid. Some references [13, 96, 97] show that the pulp contains chlorogenic acid 

(CGA), one of the prospective phenolic compounds as an antioxidant. The CGA content is the highest 

among other phenolic compounds in the coffee pulp. Ramirez-Martinez [in 49] shows the data of eight 

types of phenolic compounds from eight coffee pulp cultivars. There is CGA of 561 mg per 100 g 
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from the total phenolic compounds of 1 289 mg per 100 g. Table 1 shows the CGA content 

comparison of coffee bean and pulp/husk.  

Table 1. CGA content of Arabica and Robusta in green bean and roasted compare to CGA in                        

coffee pulp/husk 

Coffee Bean (mg per 100 g) Pulp/Husk 

(mg per 100 g) Arabica Robusta 

4 100 to 7 900 in GB
d
            

 
6 100 to 11 300 in GB

d 
2 600

a,b
  

1 900 to 2500 in Rs
d
 3 300 to 3 850 in Rs

d
 2 00 to 3 200

c
 

8 100 in GB in GB
e
    9 900 in GB

e
  

2 500 in Rs
e
 3 800 in Rs

e
  

6 500
f
  10 000

f
   

6 700 to 9 200
g
 7 100 to 12 000

g
  

Note: GB = green bean, Rs= roasted 

Source : 
a
[28], 

b
[98], 

c
[99], 

d
[100], 

e
[2], 

f
[101], 

g
[102] 

      

Table 1 shows (i) the decreasing of CGA content by converting green bean into roasted bean; (ii) 

robusta contains CGA higher than arabica; (iii) CGA content of pulp is 40 % to 50 % than a green 

bean. Some references reported the positive impact of CGA for health; such as preventing 

monochloramine genotoxicity in the gastric mucosa [103], maintaining the health of the liver and 

gallbladder and reduce the risk of type II Diabetes Mellitus [104], inhibition of cancer growth [105], 

decreasing risk of coronary heart disease and weight loss [106, 107],  reducing gouty arthritis risk 

[108]. The statement of the reference [108] was supported by some references [109–111]. The 

references [112, 113] show that CGA is an inhibitor of Fe absorption. The further investigation is 

needed, particularly in CF, since Farah et al. [114] said that CGA from green coffee extract is highly 

bioavailable in humans. 

5.2.2. Polyphenol. The references [115, 116] said that the interest of pulp waste as a food additive 

increase, particularly since the high content antioxidant of polyphenols [11]. This statement is 

supported by some references [117, 8, 14]. Juliastuti et al. [118] reported polyphenols content in pulp 

of  3 480 mg per 100 g, Sukatiningsih [69] said the content of (157.6 to 727.3) mg per 100 g. Mullen 

et al. [119] compared the flavonols in coffee husk from Mexico, India, and China. The highest one is 

India husk robusta of (55.3 ± 7.2) mg per 100 g. The references [67–69] reported polyphenol contents 

are (1 217.58 ± 29.28) mg per 100 g, 678.6 mg per 100 g and 1 578 mg per 100 g. Setyobudi et al. [54] 

reported pulp-hay after storage in 15 m.o. to contain polyphenols of 550 mg per 100 g.    

Polyphenols play important roles in human health as protecting against a number of diseases 

related to oxidative stress and free radical-induced damage [120]. Polyphenols have ten times 

antioxidant activity higher than Vit C and 100 times higher than Vit E and carotenoids. In beverages, 

one of the most top antioxidant resources is coffee [121, 122]. The coffee bean which is roasted in 10 

min with the color of medium-black, increase the total oxidant activity since the termination of in vitro 

free radical chain [123]. 

Seriki et al. [124] stated that polyphenols are an inhibitor of Fe absorption. Yuniastuti [113] 

explained that phenol which has three hydroxyl groups, binds the three-valent iron forming chelates, 

so decreasing iron bioavailability. However, Hart and Glahn [125] stated that not all polyphenols 

inhibit iron uptake and that some are promoters. 

 

5.2.3. Tannin. The references [7, 8, 11, 14, 117, 123, Evans and Trase in 123, 126] said that pulp 

contains tannins. Echeverria and  Nuti [1] reported that pulp contains tannins of (1 000 to 9 000)  mg 

per 100 g,  and Juliastuti et al. [118]  reported tannins of 4 810 mg per 100 g. Tannins have a 

molecular weight of 1 000 m.w. to 5 000 m.w. It is divided into two groups, namely hydrolyzable 
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tannins (HT) and condensed tannins (CT). Evans and Trase [in 123] said the proliferation of HT is 

limited in dicots plant only, including coffee. Polyphenols are also the predominant found in the 

pomegranate juice, as supported by references [44–47]. However, Clifford and Ramirez-Martinez [in 

126] did not find HT in the coffee pulp. Kumari and Jain [127] and Colmenares [in 126] said that 

coffee contains CT.  

HT has been shown to induce apoptosis (programmed cellular death) of cancerous cells or to 

inhibit the proliferation of cancerous cells (Min-Hsiung and Lea in 7]. CT is useful as antioxidants and 

can reduce the cholesterol levels in mice (Bursill, and Gutteridge in 7). Kumari and Jain [127] said 

that tannins have a positive impact on managing Diabetes Mellitus. 

The positive impact of tannins contradicts with references [113, 124] which said that tannins are an 

inhibitor of Fe nutrient absorption. However, the negative impact of coffee tannins on Fe absorption 

was suspected in a small amount relatively. The reference [128] stated that tannins of coffee are 

categorized in pseudo tannins or false tannins. They are phenolic compounds of lower molecular 

weight and do not show the Goldbeater’s test. The reference [123] also said that CGA of coffee is 

categorized in pseudo tannins. The further study is needed to investigate this condition. 

5.2.4.  Anthocyanin and calcium. The references [28, 129–131] said that coffee pulp and husk contain 

anthocyanins. Anthocyanins are one of flavonoids group [28, 131], which affect in coffee cherries 

color. The anthocyanins from coffee pulp yielded 25 mg of monomeric anthocyanins per 100 g of 

fresh pulp on a dry weight basis [129, 131]. The references [67–69] stated that anthocyanins contents 

of pulp are (1 349.8 ± 89.6) mg per 100 g, 94.6 mg per 100 g, 1 353 mg per 100 g and (30.6 to 1 578) 

mg per 100 g. This anthocyanin is a prospective resource of natural dyes in the food industry [131].  

Matsui [in 129] said that anthocyanins have prospective benefit in health as antioxidant,    

anticarcinogenic, anti-inflammatory agents and anti-hypoglycemic effect. Some reports indicate that 

the natural anthocyanins extract inhibited amylase action, meaning that anthocyanins would have a 

potential function to suppress the increase in postprandial glucose level from starch. 

However, anthocyanins are categorized as an inhibitor of Fe absorption [113, 124] since it is 

involved in the flavonoids and phenolic compound [28, 131]. The further study is needed whether 

anthocyanins is still prospective as inhibitor since the CF drying is conducted in drying floor. 

Furthermore, anthocyanins are also proceeded in the oven in producing bread and cookies using CF as 

a substitution. 

Figure 1a shows that CF contains calcium (Ca) of 4 %, while Figure 1b shows calcium of 344 mg 

per 100 g. World Health Organization (WHO) since 2013 have recommended the Ca supplementation 

of (1 500 to 2 000) g d
‒1

, besides the Fe tablet supplementation for pregnant women. Ca nutrient 

supplementation aims to control hypertension, including preeclampsia which is the number two cause 

of maternal deaths worldwide [132]. However, references [113, 124] said that Ca is an inhibitor of               

Fe absorption. Yuniastuti [113] explained that Ca competes with Fe in transferring at the intracellular 

line. 

5.2.5. Caffeine. Caffeine is a secondary metabolite of alkaloids group [133, 134]. Wolde [134] said 

that caffeine is an antioxidant to prevent diseases, reduce the risk of several chronic diseases, 

including diabetes, liver disease, and cancer, as well as improve immune function. However, it also 

has a risk of developing coronary artery disease, osteoporosis, gastritis, iron deficiency anemia, and 

stillbirths. Nawrot et al. [135] supported the data [134] about the positive and negative impact of 

caffeine on human health. 

Mainly related to Fe and hemoglobin, Fitday [136] said that caffeine stimulates the production of 

stomach acid, which supports the B-12 absorption. Some studies reported that the consumption in 

moderate levels decrease fatigue by increasing energy availability and thereby lead to physical and 

psychological enhancement [137]. In vitro studies has shown that in high amounts, caffeine is also an 

inhibitor of mold [138] and bacteria [139]. Figure 1b shows that CF contains caffeine of 750 mg                   
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per 100 g. This data is relatively lower than the caffeine content of pulp/husk in some references as 

shown in table 2.  

 

Table 2. Caffeine content comparison of arabica and robusta bean than pulp/husk 

Bean (mg per 100g) Pulp/Husk  

(mg per 100 g) Arabica Robusta 

900 to 1 300
a
 1 500 to 2 500

a
 1 300

d,e
 

8 00 to 1 400
b
 1 700 to 4 000

b
 2 300

f
 

1 300
c
 in GB 2 300

c
 in GB 1 000

g,h
 

1 300
c
  in Rs 2 400

c
 in Rs 458

i
 

  860
j
 

Note: GB = green bean, Rs= roasted 

Source: 
a
[100], 

b
[102], 

c,i
[2], 

d
[8], 

e
[13], 

f
[29], 

g
[140], 

h
[141], 

j
[118] 

 

Table 2 shows (i) caffeine content of robusta bean is higher than arabica bean; (ii) caffeine content 

of pulp/husk is around 65 % of green bean content; (iii) there is an increase of roasted caffeine content 

than a green bean. Leloup data [in 2] of caffeine increasing occurs in robusta only. Table 3 shows that 

the caffeine content of roasted beans relatively higher than a green bean. Table 3 data is supported by 

some references [142, 143]. 

Table 3. Caffeine content comparison of green bean than roasted bean 

 

 

 

However, some references [113, 124, 134] said that caffeine is an inhibitor of Fe absorption. 

Caffeine properties of roasting in table 3 are useful to overcome the issues of Fe absorption inhibitor. 

The further study is needed to investigate whether the pulp/husk drying on the drying floor increase 

the caffeine content of CF, then whether the caffeine content in bread and cookies using CF has a 

negative impact, particularly for hemoglobin. Figure 1(a) shows that CF contains potassium of 310 mg 

or 7 %, while figure 1(b) shows potassium content of 3 720 mg per 100 g and magnesium content of 

113 mg per 100 g. Otten coffee [146] said that potassium and magnesium inhibit the negative impact 

of caffeine. 

5.2.6. Dietary fiber, manganese, magnesium, copper, and zinc. Figure 1(b) stated that CF contains 

Dietary Fiber (DF) of 59.3 %, which consist of soluble fiber of 17.8 % and insoluble fiber of 41.5 %. 

DF macro-molecule has capacity and specification to associate with the metal ion, for example Fe. 

The negative impact of this condition is absorption reduction and Fe nonheme bioavailability which 

affecting further hemoglobin production of blood [147, 148]. 

Dreher  [in 147] stated that the main components of DF, which has an affinity to construct strong 

bond, are hemicellulose and lignin. Setyobudi et al. [54] concluded some manuscripts data and said 

that hemicelluloses content of coffee pulp is in the range of (2.30 to 21.80) % and lignin in the range 

of (17.50 to 31.58) %. 

Figure 1(b) mentions that CF contains Manganese (Mn) of 12 mg per 100 g. This data is small 

relatively since Avinash et al. [50] mentioned that the coffee pulp contains Mn of 4 807 mg 100 g. 

Freeland-Graves [149] said that Mn has negatively affected in Fe absorption since Fe and Mn share                    

a common intestinal transport system. Some references [113, 150, 151] supported the statement of Mn 

as inhibitors, but there is a contradict statement since the reference [88] said that Mn is enhancers. 

CF also contains magnesium (Mg), copper (Cu), and zinc (Zn) of 113 mg per 100 g, 2 mg per                

100 g, and 114 mg per 100 g respectively. Gurevich [152] said that Mg reduces Fe nonheme 

Greean bean (mg per 100 g) Roasted (mg per 100 g) 

800 to 1 400
a
   1 200 to 2 400

a
   

1 200
b
   1 400

b
   

Source: 
a
[144], 

b
[145] 



The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

10

absorption. Some references [113, 153, 154] supported and said that Mg, Cu, and Zn are inhibitors. 

There is also some contradict statements since the references [88–90] said that Cu, Mn, and Zn are 

enhancers, while the references [155, 156] said that Mg is not inhibitors. 

6. Raw material 
As mention in part two, the raw material of CF are pulp and husk of CP solid waste. Several 

references reported that nutrition and element composition in the pulp and husk could be improved by 

biological treatment. Penalosa [in 83] reported about utilization of Aspergillus niger, while Dzung et 

al. [15] using Trichoderma sp. and Streptomyces sp.; and Ulloa et al. [157] employing Bacillus sp. 

     References [158, 159] suggested biological treatment in silage processing technology, as conducted 

by Wahyudi et al., which employing Lactic Acid Bacteria [160]. Anaerobic treatment of biogas 

digester was hypothesized more efficient than silage processing treatment since resulting three 

products namely renewable energy of biogas, the slurry as organic liquid fertilizer, and the sludge as a 

raw material of CF. While, some references [161, 162] showed that pulp or husk needs ballast [24], 

since the low bulk density relatively [54]. The further investigation was needed to improve the 

nutritive value of coffee pulp and husk. 

7. Conclusions and further actions 

This review concludes that the Fe content of coffee flour—CF (and coffee pulp/husk) is higher, at 

least three times than Spinacia oleracea. However, the supply of nutrients to the human body not only 

depends on the amount of the nutrient in the food but also on its bioavailability. Fe absorption of CF is 

suspected to be constrained by (i) enhancers agent, such as vitamin A, vitamin C, and amino acids in 

CF; which decreases than the content of coffee pulp/husk since the drying impact. (ii) CF contains 

some inhibitors, such as chlorogenic acid, polyphenols, calcium, caffeine, dietary fiber, manganese, 

magnesium, copper, and zink. These problems are suspected to increase inside the oven, when CF is 

used as an alternative for producing bread, cookies, cakes, etc.  

However, the nutrient is not stand alone in food, but side by side and acts as "the team players". 

The nutrients interact in complex, often in unpredictable ways. The further study is being carried out 

in vivo testing of CF on Rattus norvegicus (Berkenhout, 1769) Wistar strain at the laboratory of 

biomedical the Faculty of Medicine and Faculty of Agriculture and Animal Husbandry University of  

Muhammadyah Malang, Indonesia. 

References 

[1] Echeverria M C and  Nuti M 2017 Valorisation  of  the  residues  of  coffee  agro-industry:     

Perspectives and limitations Open Waste Manag. J. 10 13‒22 

https://benthamopen.com/ABSTRACT/TOWMJ-10-13 

[2] Oestreich-Janzen S 2010 Chemistry of coffe Comprehensive Natural Products II: Chemistry 

and Biology ed L L Mander and  L Hung-Wen (Amsterdam: Elsevier) pp 1085‒1116 

 https://www.researchgate.net/profile/Dalia_Pokutta/post/Can_anyone_point_me_to_publication

s_on_early_coffee_consumption_in_Africa_and_Arabia/attachment/59d64558c49f478072eadc8

7/AS:273824174542848@1442296178257/download/Coffee+chemistry+early+cultivation+and

+consumption.pdf 

[3] Tadesse M and  Mebratu A  2017 Design and development of biogas production system from 

waste coffee pulp and its waste water around Tepi IJRDET 6(1) 18–30 

 http://www.ijrdet.com/files/Volume6Issue1/IJRDET_0117_04.pdf 

[4] Widjaja T,  Iswanto T,  Altway A,  Shovitri M and Juliastuti S R 2017 Methane production from 

coffee pulp by microorganism of rumen fluid and cow dung in co-digestion Chem. Eng. 

Trans. 56 1465–70 

 http://www.aidic.it/cet/17/56/245.pdf 

[5] Fan L, Soccol A T, Pandey A and Soccol C R 2003 Cultivation of pleurotus mushroom on 

brazilian coffee husk and its effect on caffeine and tannic acid Micol. Aplicada Int. 15 15–21 

https://benthamopen.com/ABSTRACT/TOWMJ-10-13
https://www.researchgate.net/profile/Dalia_Pokutta/post/Can_anyone_point_me_to_publications_on_early_coffee_consumption_in_Africa_and_Arabia/attachment/59d64558c49f478072eadc87/AS:273824174542848@1442296178257/download/Coffee+chemistry+early+cultivation+and+consumption.pdf
https://www.researchgate.net/profile/Dalia_Pokutta/post/Can_anyone_point_me_to_publications_on_early_coffee_consumption_in_Africa_and_Arabia/attachment/59d64558c49f478072eadc87/AS:273824174542848@1442296178257/download/Coffee+chemistry+early+cultivation+and+consumption.pdf
https://www.researchgate.net/profile/Dalia_Pokutta/post/Can_anyone_point_me_to_publications_on_early_coffee_consumption_in_Africa_and_Arabia/attachment/59d64558c49f478072eadc87/AS:273824174542848@1442296178257/download/Coffee+chemistry+early+cultivation+and+consumption.pdf
https://www.researchgate.net/profile/Dalia_Pokutta/post/Can_anyone_point_me_to_publications_on_early_coffee_consumption_in_Africa_and_Arabia/attachment/59d64558c49f478072eadc87/AS:273824174542848@1442296178257/download/Coffee+chemistry+early+cultivation+and+consumption.pdf
http://www.ijrdet.com/files/Volume6Issue1/IJRDET_0117_04.pdf
http://www.aidic.it/cet/17/56/245.pdf


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

11

 https://www.researchgate.net/profile/Ashok_Pandey5/publication/26484135/inline/jsViewer/0f3

17535f1990c4f62000000?inViewer=1&pdfJsDownload=1&origin=publication_detail&preview

AsPdf=false 

[6] Juliastuti S R, Widjaja T, Altway A and Iswanto T 2017 Biogas production from pretreated 

coffee-pulp waste by mixture of cow dung and rumen fluid in co-digestion. AIP Conference 

Proceedings 1840 110011 

 https://aip.scitation.org/doi/10.1063/1.4982341 

[7] Augur C, Gutierrez-Sanchez G, Coronel A R, Contreras-Dominguez M, Perraud-Gaime I and 

Roussos S 2006 Analysis of antiphysiological components of coffee pulp [Online] from  

https://www.researchgate.net/profile/Isabelle_Gaime/publication/282171721_Analisis_of_an

tiphysiological_components_of_coffee_pulp/links/562e3ee608ae22b17035d781.pdf 

[Accessed on.April 5,2018] 

[8] Corro G, Pal U  and Cebada S 2014 Enhanced biogas production from coffee pulp through 

deligninocellulosic photocatalytic pretreatment Energy Science & Engineering 2(4) 177–187 

 https://onlinelibrary.wiley.com/doi/full/10.1002/ese3.44 

[9] Padmapriya R, Tharian J A and Thirunalasundari T 2013 Coffee waste management-An 

overview. Int. J. Curr. Sci. 9 E83-91 

 http://www.currentsciencejournal.info/issuespdf/Coffee%20waste12.pdf 

[10] Rathinavelu R  and  Graziosi G 2005 Potential alternative use of coffee wastes and by-products 

(London: International coffee organization) p 5 

 http://www.ico.org/documents/ed1967e.pdf 

[11] Geremu M, Tola Y B and Sualeh A 2016 Extraction and determination of total polyphenols 

and antioxidant capacity of red coffee (Coffea arabica L.) pulp of wet processing plants 

Chem. Biol. Technol. Agric.  3(25) 1‒6 

 https://link.springer.com/article/10.1186/s40538-016-0077-1 

[12] Campos C M M, Prado M A C and Pereira E L 2014 Kinetic parameters of biomass growth in a 

UASB reactor treating wastewater from coffee wet processing (WCWP). Rev. Ambient. 

Água. 9(4) 577‒92 

 http://www.scielo.br/scielo.php?pid=S1980-993X2014000400002&script=sci_abstract 

[13] Adwitiya D A S and Venkatachalapathy 2016 Profitable exploitation of coffee pulp–A review 

IASET: JANS 5(1) 75‒82 

 http://www.iaset.us/archives?jname=73_2&year=2016&submit=Search 

[14] Kassu Y, Demeke S, Tolemariam T and Getachew Y 2014 Effect of effective microorganism 

(EM) on the nutritive quality of coffee husk silage IJSTR 3(7) 13–20 

 http://www.ijstr.org/final-print/july2014/Effect-Of-Effective-Microorganism-em-On-The-

Nutritive-Quality-Of-Coffee-Husk-Silage.pdf 

[15] Dzung N A, Dzung T T and Phuong Khanh V T 2013 Evaluation of coffee husk compost for 

improving soil fertility and sustainable coffee production in rural central highland of 

Vietnam Resources and Environment 3(4) 77–82 

 http://article.sapub.org/10.5923.j.re.20130304.03.html 

[16] Rathinavelu R and Graziosi G 2005 Potential aternative use of coffee wastes and by-products. 

(London: International Coffee Organization) 

 http://www.ico.org/documents/ed1967e.pdf 

[17] Blinova L, Sirotiak M, Bartosova A and Soldan M 2017 Review: Utilization of waste from 

coffee production Research Papers Faculty of Materials Science and Technology in Trnava 

Slovak University of Technology in Bratislava 25(40) 91–101 

 https://www.researchgate.net/publication/319872243_Review_Utilization_of_Waste_From_Cof

fee_Production/inline/jsViewer/59bec704458515e9cfd226a5?inViewer=1&pdfJsDownload=1&

origin=publication_detail&previewAsPdf=false 

https://www.researchgate.net/profile/Ashok_Pandey5/publication/26484135/inline/jsViewer/0f317535f1990c4f62000000?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/profile/Ashok_Pandey5/publication/26484135/inline/jsViewer/0f317535f1990c4f62000000?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/profile/Ashok_Pandey5/publication/26484135/inline/jsViewer/0f317535f1990c4f62000000?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://aip.scitation.org/doi/10.1063/1.4982341
https://www.researchgate.net/profile/Isabelle_Gaime/publication/282171721_Analisis_of_antiphysiological_components_of_coffee_pulp/links/562e3ee608ae22b17035d781.pdf
https://www.researchgate.net/profile/Isabelle_Gaime/publication/282171721_Analisis_of_antiphysiological_components_of_coffee_pulp/links/562e3ee608ae22b17035d781.pdf
https://onlinelibrary.wiley.com/journal/20500505
https://onlinelibrary.wiley.com/doi/full/10.1002/ese3.44
http://www.currentsciencejournal.info/issuespdf/Coffee%20waste12.pdf
http://www.ico.org/documents/ed1967e.pdf
https://link.springer.com/article/10.1186/s40538-016-0077-1
http://www.scielo.br/scielo.php?pid=S1980-993X2014000400002&script=sci_abstract
http://www.ijstr.org/final-print/july2014/Effect-Of-Effective-Microorganism-em-On-The-Nutritive-Quality-Of-Coffee-Husk-Silage.pdf
http://www.ijstr.org/final-print/july2014/Effect-Of-Effective-Microorganism-em-On-The-Nutritive-Quality-Of-Coffee-Husk-Silage.pdf
http://article.sapub.org/10.5923.j.re.20130304.03.html
http://www.ico.org/documents/ed1967e.pdf
https://www.researchgate.net/publication/319872243_Review_Utilization_of_Waste_From_Coffee_Production/inline/jsViewer/59bec704458515e9cfd226a5?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/publication/319872243_Review_Utilization_of_Waste_From_Coffee_Production/inline/jsViewer/59bec704458515e9cfd226a5?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/publication/319872243_Review_Utilization_of_Waste_From_Coffee_Production/inline/jsViewer/59bec704458515e9cfd226a5?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

12

[18] Mel M, Yong A S H, Avicenna, Ihsan S I and Setyobudi R H 2015 Simulation study for 

economic analysis of biogas production from agricultural biomass Energy Procedia 65 

204‒14 

 https://www.sciencedirect.com/science/article/pii/S1876610215000272  

[19] Mulato S 2009 Case study of biogas production from plant-based materials and animal manure 

resources available in the cocoa and coffee farms Int. Workshop on Developing Bioenergy 

and Conserving the Natural Ecosystem APEC Member Economies Seoul (September 15‒17 

2009 Korea) Session III pp 79‒96   

 https://apec.org/-/media/APEC/Publications/2010/2/2009-International-Workshop-on-

Developing-Bioenergy-and-Conserving-the-Natural-Ecosystem-in-APEC-

Mem/210_atc_bioenergy.pdf 

[20] Schutgens G 2010 A study on monitoring and implementation of biogas Fimca El Socorro 

Matagalpa [Thesis] (Netherlands: Delft university of Technology) p 66 

 https://repository.tudelft.nl/islandora/object/uuid:b476b125-d4ce-4e48-b665-

40bdd247c11b/datastream/OBJ/download 

[21] Bombardiere Y E 2006 The potential of anaerobic digestion technology to treat coffee waste in 

Huatusco, Mexico [Thesis] (Ohio: Master of Arts (MA), Ohio University, International 

Studies-International Development Studies) p 85 

 https://etd.ohiolink.edu/!etd.send_file?accession=ohiou1152557924&disposition=attachment  

[22] Bruno M and  Oliveira R A 2008 Anaerobic treatment of wastewater from coffee pulping in 

upflow anaerobic sludge blanquet (UASB) in two stages Engenharia Agrícola 28(2) 364–77 

 https://www.researchgate.net/publication/262594257_Anaerobic_Treatment_of_Wastewater_fr

om_Coffee_Pulping_in_Upflow_Anaerobic_Sludge_Blanket_UASB_in_Two_Stages 

[23] Setyobudi R H, Liwang T, Salafudin, Adinurani P G, Nelwan, L O, Sakri Y and Wahono S K 

2013 The modification for increasing productivity at hydrolysis reactor with Jatropha curcas 

Linn. capsule husk as biomethane feedstocks at two stage digestion Energy Procedia 32 

47‒54 

 https://ac.els-cdn.com/S187661021300009X/1-s2.0-S187661021300009X-

main.pdf?_tid=93ada436-4cbe-4a69-b555-

449d659bd641&acdnat=1541501568_a1457fe6e5b55e8cd288cedb80453f37 

[24] Adinurani P G, Setyobudi R H, Wahono S K, Mel M, Nindita A, Purbajanti E, Harsono S S, 

Malala A R, Nelwan L O and Sasmito A 2017 Ballast weight review of capsule husk 

jatropha curcas linn. on acid fermentation first stage in two phase anaerobic digestion Proc. 

of Pakistan Academy of Sciences B. Life and Environmental Sciences 54(1) 47–57 

 http://www.paspk.org/wp-content/uploads/2017/03/Ballast-Weight-Review-of-Capsule-Husk-

Jatropha-curcas-Linn.pdf 

[25] Setyobudi R H, Wahono S K, Adinurani P G, Salafudin, Yudhanto A S, Wahyudi I and Dohong 

S 2014 The study of optimization hydrolysis substrate retention time and augmentation as an 

effort to increasing biogas productivity from Jatropha curcas Linn. Capsule husk at two 

stage digestion Energy Procedia 47 255‒62 

 https://www.researchgate.net/profile/Satriyo_Wahono/publication/258227348/inline/jsViewer/5

4f715360cf28d6dec9d4a39?inViewer=1&pdfJsDownload=1&origin=publication_detail&previe

wAsPdf=false 

[26] Setyobudi R H, Wahyudi A, Wahono S K, Adinurani P G, Salafudin, Dohong S and Liwang 

2013 Bio-refinery study in the crude Jatropha oil process: Co-digestion sludge of crude 

Jatropha oil and capsule husk Jatropha curcas Linn. as biogas feedstock 

IJTech 4(3) 202‒08  

 https://www.researchgate.net/publication/256839820_Bio-

Refinery_Study_In_The_Crude_Jatropha_Oil_Process_Codigestion_Sludge_Of_Jatropha_Oil_

and_Capsule_Husk_Jatropha_Curcas_Linn_As_Biogas_Feedstocks 

 

https://www.sciencedirect.com/science/article/pii/S1876610215000272
https://apec.org/-/media/APEC/Publications/2010/2/2009-International-Workshop-on-Developing-Bioenergy-and-Conserving-the-Natural-Ecosystem-in-APEC-Mem/210_atc_bioenergy.pdf
https://apec.org/-/media/APEC/Publications/2010/2/2009-International-Workshop-on-Developing-Bioenergy-and-Conserving-the-Natural-Ecosystem-in-APEC-Mem/210_atc_bioenergy.pdf
https://apec.org/-/media/APEC/Publications/2010/2/2009-International-Workshop-on-Developing-Bioenergy-and-Conserving-the-Natural-Ecosystem-in-APEC-Mem/210_atc_bioenergy.pdf
https://repository.tudelft.nl/islandora/object/uuid:b476b125-d4ce-4e48-b665-40bdd247c11b/datastream/OBJ/download
https://repository.tudelft.nl/islandora/object/uuid:b476b125-d4ce-4e48-b665-40bdd247c11b/datastream/OBJ/download
https://etd.ohiolink.edu/!etd.send_file?accession=ohiou1152557924&disposition=attachment
https://www.researchgate.net/publication/262594257_Anaerobic_Treatment_of_Wastewater_from_Coffee_Pulping_in_Upflow_Anaerobic_Sludge_Blanket_UASB_in_Two_Stages
https://www.researchgate.net/publication/262594257_Anaerobic_Treatment_of_Wastewater_from_Coffee_Pulping_in_Upflow_Anaerobic_Sludge_Blanket_UASB_in_Two_Stages
https://ac.els-cdn.com/S187661021300009X/1-s2.0-S187661021300009X-main.pdf?_tid=93ada436-4cbe-4a69-b555-449d659bd641&acdnat=1541501568_a1457fe6e5b55e8cd288cedb80453f37
https://ac.els-cdn.com/S187661021300009X/1-s2.0-S187661021300009X-main.pdf?_tid=93ada436-4cbe-4a69-b555-449d659bd641&acdnat=1541501568_a1457fe6e5b55e8cd288cedb80453f37
https://ac.els-cdn.com/S187661021300009X/1-s2.0-S187661021300009X-main.pdf?_tid=93ada436-4cbe-4a69-b555-449d659bd641&acdnat=1541501568_a1457fe6e5b55e8cd288cedb80453f37
http://www.paspk.org/wp-content/uploads/2017/03/Ballast-Weight-Review-of-Capsule-Husk-Jatropha-curcas-Linn.pdf
http://www.paspk.org/wp-content/uploads/2017/03/Ballast-Weight-Review-of-Capsule-Husk-Jatropha-curcas-Linn.pdf
https://www.researchgate.net/profile/Satriyo_Wahono/publication/258227348/inline/jsViewer/54f715360cf28d6dec9d4a39?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/profile/Satriyo_Wahono/publication/258227348/inline/jsViewer/54f715360cf28d6dec9d4a39?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/profile/Satriyo_Wahono/publication/258227348/inline/jsViewer/54f715360cf28d6dec9d4a39?inViewer=1&pdfJsDownload=1&origin=publication_detail&previewAsPdf=false
https://www.researchgate.net/publication/256839820_Bio-Refinery_Study_In_The_Crude_Jatropha_Oil_Process_Codigestion_Sludge_Of_Jatropha_Oil_and_Capsule_Husk_Jatropha_Curcas_Linn_As_Biogas_Feedstocks
https://www.researchgate.net/publication/256839820_Bio-Refinery_Study_In_The_Crude_Jatropha_Oil_Process_Codigestion_Sludge_Of_Jatropha_Oil_and_Capsule_Husk_Jatropha_Curcas_Linn_As_Biogas_Feedstocks
https://www.researchgate.net/publication/256839820_Bio-Refinery_Study_In_The_Crude_Jatropha_Oil_Process_Codigestion_Sludge_Of_Jatropha_Oil_and_Capsule_Husk_Jatropha_Curcas_Linn_As_Biogas_Feedstocks


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

13

 

 

[27] Adinurani P G, Liwang T, Salafudin, Nelwan L O, Sakrie Y, Wahono S K and Setyobudi R H  

2013 The study of two stages anaerobic digestion application and suitable bio-film as an 

effort to improve bio-gas productivity from Jatropha curcas Linn.  capsule husk  Energy 

Procedia 32 84‒9 

 https://www.sciencedirect.com/science/article/pii/S1876610213000131/pdf?md5=774359d760c

1bc7905813621447b336a&pid=1-s2.0-S1876610213000131-main.pdf 

[28] Mahesa M F 2012 Esterifikasi senyawa polifenol dari ekstrak kulit biji kopi dengan asam p-

hidroksibenzoat dengan menggunakan katalis SiO2-H2SO4 [Polyphenol Esterification of 

coffee by-product with p-hydroxybenzoic acid using SiO2-H2SO4 catalyst] [Thesis] (Jakarta: 

Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Indonesia) [in Bahasa 

Indonesia] 

 http://lib.ui.ac.id/file?file=digital/20308463-T31079-Esterifikasi%20senyawa.pdf  

[29] von Enden J C and Calvert K C 2010 Review of waste water characteristics and approaches to 

treatment [Online] from 

https://www.researchgate.net/publication/238084098_Review_of_coffee_wastewater_charac

teristics_and_approaches_to_treatment [Accessed on April 6, 2018] 

[30] Bonilla-Hermosa V A, Duarte W F and Schwan R F 2014 Utilization of coffee by-products 

obtained from semi-washed process for production of value-added compounds Bioresource 

Technology 166 142‒50 

 https://www.ncbi.nlm.nih.gov/pubmed/24907573 

[31] Bondesson E 2015 A nutritional analysis on the by product coffee husk and its potential 

utilization in food production–A literature study [Thesis] (Swedia: Faculty of Natural 

Resources and Agricultural Sciences Department of Food Science Swedish University of 

Agricultural Sciences) 

 https://stud.epsilon.slu.se/8486/7/bondesson_e_150922.pdf 

[32] Roussos S, Gaime I P and Denis S 2009 Biotechnological management of coffee pulp Semantic 

Scholar 151‒60 

 https://www.semanticscholar.org/paper/Biotechnological-Management-of-Coffee-Pulp-

Roussos-Perraud-Gaime/d0932c0e213ddc67adb8a92b827dc36b8011deca 

[33] Madarang C 2014 Bold new coffee flour is your answer to sustainable, gluten–free pasta 

[Online] From https://www.foodbeast.com/news/bold-new-coffee-flour-is-your-answer-to-

sustainable-gluten-free-pasta/ [Accessed on April 5, 2018] 

[34] Marx Foods (n.d.) Coffee fluor–product information [Online] from  

https://www.marxfoods.com/Coffee-Flour_2 [Accessed on April 5, 2018] 

[35] Emludolph 2015 What is coffee flour? [Online]from https://blog.ted.com/what-is-coffee-flour/ 

[Accessed on April 5, 2018] 

[36] Trademarkia 2015 Coffee flour  trademark information [Online] from 

https://www.trademarkia.com/coffee-flour-86245457.html [Accessed on April 5, 2018] 

[37] Justia Patents (n.d.) Patents by inventor Daniel Alderic BELLIVEAU [Online] from 

https://patents.justia.com/inventor/daniel-alderic-belliveau [Accessed on April 5, 2018] 

[38] Unido ITPO Italy (n.d.) Coffee Flour, Winner—overall category [Online] from 

http://www.unido.it/award2017/coffee-flour [Accessed on April 6, 2018] 

[39] Global Holdings, Inc. 2015 Coffee flour, global impact [Online] from 

http://www.coffeeflour.com/#global-impact [Accessed on April 6, 2018] 

[40] Brandeis University 2016 Coffee flour offers a potentially healthier way of enjoying java 

[Online] from https://www.sciencedaily.com/releases/2016/01/160107140643.htm 

[Accessed on May 20,2018] 

https://www.sciencedirect.com/science/article/pii/S1876610213000131/pdf?md5=774359d760c1bc7905813621447b336a&pid=1-s2.0-S1876610213000131-main.pdf
https://www.sciencedirect.com/science/article/pii/S1876610213000131/pdf?md5=774359d760c1bc7905813621447b336a&pid=1-s2.0-S1876610213000131-main.pdf
http://lib.ui.ac.id/file?file=digital/20308463-T31079-Esterifikasi%20senyawa.pdf
https://www.researchgate.net/publication/238084098_Review_of_coffee_wastewater_characteristics_and_approaches_to_treatment
https://www.researchgate.net/publication/238084098_Review_of_coffee_wastewater_characteristics_and_approaches_to_treatment
https://www.ncbi.nlm.nih.gov/pubmed/24907573
https://stud.epsilon.slu.se/8486/7/bondesson_e_150922.pdf
https://www.semanticscholar.org/paper/Biotechnological-Management-of-Coffee-Pulp-Roussos-Perraud-Gaime/d0932c0e213ddc67adb8a92b827dc36b8011deca
https://www.semanticscholar.org/paper/Biotechnological-Management-of-Coffee-Pulp-Roussos-Perraud-Gaime/d0932c0e213ddc67adb8a92b827dc36b8011deca
https://www.foodbeast.com/news/bold-new-coffee-flour-is-your-answer-to-sustainable-gluten-free-pasta/
https://www.foodbeast.com/news/bold-new-coffee-flour-is-your-answer-to-sustainable-gluten-free-pasta/
https://www.marxfoods.com/Coffee-Flour_2
https://blog.ted.com/what-is-coffee-flour/
https://www.trademarkia.com/coffee-flour-86245457.html
https://patents.justia.com/inventor/daniel-alderic-belliveau
http://www.unido.it/award2017/coffee-flour
http://www.coffeeflour.com/#global-impact
https://www.sciencedaily.com/releases/2016/01/160107140643.htm


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

14

[41] Java Power 2018 Par-baked beans that maximize the benefits of coffee [Online] from 

https://www.newenglandcoffee.com/wp-content/uploads/2018/02/Coffee-Bean-Flour-

Executive-Summary-11.27.17.pdf [Accessed on May 20, 2018] 

[42] Harvey C 2016 Coffee flour and nutrition data manipulation [Online] from 

https://www.fooducate.com/app#!page=post&id=56B9F2D9-66AB-94BD-482E-

A5CA907ED993 [Accessed on My 20, 2018] 

[43] Global Holdings, Inc. 2015 Coffee flour, nutritional facts [Online] from 

http://www.coffeeflour.com/nutritional-facts/ [Accessed on May 20 ,2018] 

[44] The Juicer Directory (n.d.) Did we just discover a new super food? [Online] from 

https://thejuicerdirectory.com/coffee-flour/ [Accessed on May 20, 2018] 

[45] Coffee flour (n.d.) Nutrion fact [Online] from http://www.coffeeflour.com/ [Accessed on May 

20, 2018] 

[46] Colon-Singh R Y 2017 Coffee flour: What is it? how can i use it? [Online] from 

https://www.finedininglovers.com/blog/curious-bites/coffee-flour-the-new-way-to-boost-

baking/ [Accessed on June 7, 2018] 

[47] Caffeine Informer (n.d.) Coffee flour caffeine levels  [Online] from 

https://www.caffeineinformer.com/caffeine-content/coffee-flour [Accessed on June 7, 2018] 

[48] Wich D 2015 Coffee flour: New potential ingredient? [Online] from 

https://raypeatforum.com/community/threads/coffee-flour-new-potential-ingredient.7194 

[Accessed on June 7, 2018] 

[49] Global Holdings, Inc. (2015) Coffee flour the new global impact food, an innovation overview 

Clean Label Conf. (March 31 to April 1 2015 Itasca, Illinois, USA) 

 https://www.globalfoodforums.com/wp-content/uploads/2015/04/CF-Global.pdf 

[50] Avinash S N, Srinivasamurthy C A, Bhaskar S and Prakash N B 2017 Characterization, 

extraction and foliar spray of fortified humic acid on quality of capsicum International 

Journal of Current Microbiology and Applied Sciences 6(10) 2265‒72 

 https://www.ijcmas.com/6-10-2017/S.N.%20Avinash,%20et%20al.pdf 

[51] Elias L G 1979 Chemical composition of coffee-berry Coffee pulp: Composation, technology, 

and utilization ed J E Braham and R Bressani (Ottawa: International Development Research 

Centre) 

 https://idl-bnc-idrc.dspacedirect.org/handle/10625/6006 

[52] Kayhanian M and Tchobanoglous G 2018 Energy recovery by anaerobic digestion process  

Handbook of energy efficiency and renewable energy Second Edition, Section IV-48 ed D Y 

Goswani and F Kreith F (Florida, USA: CRC Press) p 1529‒80 

 https://www.crcpress.com/Energy-Efficiency-and-Renewable-Energy-Handbook-Second-

Edition/Goswami-Kreith/p/book/9781138749115#googlePreviewContainer 

[53] Zupancic G D and Grilc V 2012 Anaerobic treatment and biogas production from organic waste 

Management of organic waste ed K Sunil (Shanghai, China: InTech) p 28 

 http://cdn.intechopen.com/pdfs/27154/InTech-

Anaerobic_treatment_and_biogas_production_from_organic_waste.pdf   

[54] Setyobudi R H, Wahono S K, Praptiningsih G A,Wahyudi A, Widodo W, Maizirwan M, 

Nugroho Y A A, Prabowo B and Liwang T 2018 Characterisation of arabica coffee pulp - 

hay from Kintamani-Bali as prospective  biogas feedstocks MATEC Web of Conferences 

164,01039 1–13 

 https://www.matec-

conferences.org/articles/matecconf/abs/2018/23/matecconf_icesti2018_01039/matecconf_icesti

2018_01039.html  

[55] DKBM Indonesia 2017 Daftar komposisi pangan Indonesia [List of Indonesian food 

composition] [Online] from http://staffnew.uny.ac.id/upload/132318122/pendidikan/DKBM-

Indonesia.pdf [Accessed on April 5, 3018] [in Bahasa Indonesia] 

https://www.newenglandcoffee.com/wp-content/uploads/2018/02/Coffee-Bean-Flour-Executive-Summary-11.27.17.pdf
https://www.newenglandcoffee.com/wp-content/uploads/2018/02/Coffee-Bean-Flour-Executive-Summary-11.27.17.pdf
https://www.fooducate.com/app#!page=post&id=56B9F2D9-66AB-94BD-482E-A5CA907ED993
https://www.fooducate.com/app#!page=post&id=56B9F2D9-66AB-94BD-482E-A5CA907ED993
http://www.coffeeflour.com/nutritional-facts/
https://thejuicerdirectory.com/coffee-flour/
http://www.coffeeflour.com/
https://www.finedininglovers.com/blog/curious-bites/coffee-flour-the-new-way-to-boost-baking/
https://www.finedininglovers.com/blog/curious-bites/coffee-flour-the-new-way-to-boost-baking/
https://www.caffeineinformer.com/caffeine-content/coffee-flour
https://raypeatforum.com/community/threads/coffee-flour-new-potential-ingredient.7194
https://www.globalfoodforums.com/wp-content/uploads/2015/04/CF-Global.pdf
https://www.ijcmas.com/6-10-2017/S.N.%20Avinash,%20et%20al.pdf
https://idl-bnc-idrc.dspacedirect.org/handle/10625/6006
https://www.crcpress.com/Energy-Efficiency-and-Renewable-Energy-Handbook-Second-Edition/Goswami-Kreith/p/book/9781138749115#googlePreviewContainer
https://www.crcpress.com/Energy-Efficiency-and-Renewable-Energy-Handbook-Second-Edition/Goswami-Kreith/p/book/9781138749115#googlePreviewContainer
http://cdn.intechopen.com/pdfs/27154/InTech-Anaerobic_treatment_and_biogas_production_from_organic_waste.pdf
http://cdn.intechopen.com/pdfs/27154/InTech-Anaerobic_treatment_and_biogas_production_from_organic_waste.pdf
https://www.matec-conferences.org/articles/matecconf/abs/2018/23/matecconf_icesti2018_01039/matecconf_icesti2018_01039.html
https://www.matec-conferences.org/articles/matecconf/abs/2018/23/matecconf_icesti2018_01039/matecconf_icesti2018_01039.html
https://www.matec-conferences.org/articles/matecconf/abs/2018/23/matecconf_icesti2018_01039/matecconf_icesti2018_01039.html
http://staffnew.uny.ac.id/upload/132318122/pendidikan/DKBM-Indonesia.pdf
http://staffnew.uny.ac.id/upload/132318122/pendidikan/DKBM-Indonesia.pdf


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

15

[56]    United States Department of Agriculture, Agricultural Research Service 2018 National nutrient      

database for standard reference legacy release [Online] from 

https://ndb.nal.usda.gov/ndb/foods/show/11457 [Accessed on April 3, 2018] 

[57] Glover-Amengor M, Aryeetey R, Afari E and Nyarko A 2016 Micronutrient composition and 

acceptability of Moringa oleifera leaf-fortified dishes by children in Ada-East district, 

Ghana. Food Sci.  Nutr. 5(2) 317‒23 

 https://www.ncbi.nlm.nih.gov/pubmed/28265366 

[58] Almatsier S 2009 Prinsip dalam ilmu gizi, cetakan ke-7 [Principles in nutrition, 7th edition] 

(Jakarta: Gramedia Pustaka Utama) p 333 [in Bahasa Indonesia] 

 https://www.goodreads.com/book/show/11095785-prinsip-dasar-ilmu-gizi 

[59] Mulyawati Y 2003 Perbandingan efek suplementasi tablet tambah darah dengan dan tanpa 

vitamin C terhadap kadar hemoglobin pada pekerja wanita di perusahaan plywood 

[Comparison of the effects of blood-supplemented tablet supplementation with and without 

vitamin C on hemoglobin levels in female workers in plywood companies] [Thesis] (Jakarta: 

Program Pascasarjana Unversitas Indonesia) [in Bahasa Indonesia] 

 https://skripsistikes.files.wordpress.com/2009/08/40.pdf 

[60] Marudut M P S (n.d.) Peningkatan zat gizi pangan [Increased food nutrition] [Online] from 

http://igt351.ddp.esaunggul.ac.id/wp-content/uploads/sites/298/2015/09/8.-Peningkatan-Zat-

Gizi-Pangan.ppt [Accessed on Jan 1, 2018] [in Bahasa Indonesia] 

[61] Linder M C 2006 Biokimia nutrisi dan metabolisme dengan pemakaian secara klinis 

[Nutritional biochemistry and metabolism with clinical use] (Jakarta: UI Press) [in Bahasa 

Indonesia] 

 http://library.um.ac.id/free-contents/index.php/buku/detail/biokimia-nutrisi-dan-metabolisme-

dengan-pemakaian-secara-klinis-editor-maria-c-linder-penrejemah-aminuddin-parakkasi-

12196.html  

[62] Muchtadi D 2009 Pengantar ilmu gizi [Introduction to nutrition science] (Bandung: Alfabeta) 

[in Bahasa Indonesia] 

 https://www.tokopedia.com/jakni/pengantar-ilmu-gizi-deddy-muchtadi  

[63] Hotz C and Gibson R S 2007 Traditional food—processing and preparation practices to enhance 

the bioavailability of micronutrients in plant—based diets J. Nutr. 137(4) 1097‒100 

 https://www.ncbi.nlm.nih.gov/pubmed/17374686 

[64] Arora S and Kapoor R K 2012 Iron metabolism in humans: An overview Iron Metabolism Ed S 

Arora (London: IntechOpen) p 1‒22 

 https://www.intechopen.com/books/iron-metabolism 

[65] Wahyuni A S 2004 Anemia defisien besi pada balita [Iron-deficient anemia in infants] (Surabaya: 

USU Digital Library) p 1–13 [in Bahasa Indonesia] http://library.usu.ac.id/download/fk/fk-

arlinda%20sari2.pdf 

[66] Wirawan S, Abdi L K, Nuriyansari B and Ristrini 2015 Pengaruh pemberian tablet besi dan 

tablet besi plus vitamin C terhadap kadar hemoglobin  ibu hamil [Effect of vitamin C and 

tablets Fe on haemoglobin levels against pregnant women] Buletin Penelitian Sistem 

Kesehatan 18(3) 285–92 [in Bahasa Indonesia] 

 https://media.neliti.com/media/publications/20954-ID-effect-of-vitamin-c-and-tablets-fe-on-

haemoglobin-levels-against-pregnant-women.pdf 

[67] Ariadi H P 2015 Ekstraksi senyawa antioksidan kulit buah kopi:  Kajian jenis kopi dan lama 

maserasi [Extraction of coffee husk antioxidant compounds: Study of coffee type and 

duration of maceration] [Undergraduate Thesis] (Jember, Indonesia: Fakultas Teknologi, 

Pertanian Universitas Negri Jember) [in Bahasa Indonesia] 

 http://repository.unej.ac.id/bitstream/handle/123456789/67121/101710101101%20Rizka%20Yu

sraa%20Arditta.pdf?sequence=1 

 

https://ndb.nal.usda.gov/ndb/foods/show/11457
https://www.ncbi.nlm.nih.gov/pubmed/28265366
https://www.goodreads.com/book/show/11095785-prinsip-dasar-ilmu-gizi
https://skripsistikes.files.wordpress.com/2009/08/40.pdf
http://igt351.ddp.esaunggul.ac.id/wp-content/uploads/sites/298/2015/09/8.-Peningkatan-Zat-Gizi-Pangan.ppt
http://igt351.ddp.esaunggul.ac.id/wp-content/uploads/sites/298/2015/09/8.-Peningkatan-Zat-Gizi-Pangan.ppt
http://library.um.ac.id/free-contents/index.php/buku/detail/biokimia-nutrisi-dan-metabolisme-dengan-pemakaian-secara-klinis-editor-maria-c-linder-penrejemah-aminuddin-parakkasi-12196.html
http://library.um.ac.id/free-contents/index.php/buku/detail/biokimia-nutrisi-dan-metabolisme-dengan-pemakaian-secara-klinis-editor-maria-c-linder-penrejemah-aminuddin-parakkasi-12196.html
http://library.um.ac.id/free-contents/index.php/buku/detail/biokimia-nutrisi-dan-metabolisme-dengan-pemakaian-secara-klinis-editor-maria-c-linder-penrejemah-aminuddin-parakkasi-12196.html
https://www.tokopedia.com/jakni/pengantar-ilmu-gizi-deddy-muchtadi
https://www.ncbi.nlm.nih.gov/pubmed/17374686
https://www.intechopen.com/books/iron-metabolism
http://library.usu.ac.id/download/fk/fk-arlinda%20sari2.pdf
http://library.usu.ac.id/download/fk/fk-arlinda%20sari2.pdf
https://media.neliti.com/media/publications/20954-ID-effect-of-vitamin-c-and-tablets-fe-on-haemoglobin-levels-against-pregnant-women.pdf
https://media.neliti.com/media/publications/20954-ID-effect-of-vitamin-c-and-tablets-fe-on-haemoglobin-levels-against-pregnant-women.pdf
http://repository.unej.ac.id/bitstream/handle/123456789/67121/101710101101%20Rizka%20Yusraa%20Arditta.pdf?sequence=1
http://repository.unej.ac.id/bitstream/handle/123456789/67121/101710101101%20Rizka%20Yusraa%20Arditta.pdf?sequence=1


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

16

[68] Arditta R Y 2015 Substitusi alginat dengan tapioka teroksidasi pada enkapsulasi antioksidan 

kulit buah kopi secara coacervation [Alginate substitution with tapioca was oxidized in 

coacervation encapsulation of coffee husk antioxidants] [Undergraduate Thesis] (Jember, 

Indonesia: Universitas Negri Jember) [in Bahasa Indonesia] 

 http://repository.unej.ac.id/bitstream/handle/123456789/67121/101710101101%20Rizka%20Yu

sraa%20Arditta.pdf?sequence=1 

[69] Sukatiningsih (n.d.) Enkapsulasi ekstrak antioksidan kulit buah kopi dengan menggunakan   

kombinasi gum arab dan tapioka teroksidasi sebagai bahan pengkapsul [The encapsulation 

of antioxidant extract of coffee husk using a combination of gum arabic and tapioca is 

oxidized as a capsule material] [Online] from 

http://repository.unej.ac.id/bitstream/handle/123456789/58861/Sukatiningsih_unggulan_bopt

n_129.pdf?sequence=1 [Accessed on April 3, 2018] [in Bahasa Indonesia] 

[70] CGTN America 2014 Coffee flour: Turning waste into a valuable ingredient [Online] from 

 https://www.youtube.com/watch?v=SVbtroYpKVc [Accessed on April 5, 2018] 

[71] Pratama D 2012 Arti penting pengeringan dalam meningkatkan mutu benih [The importance of 

drying in improving seed quality] [Online] from 

 https://web.facebook.com/dodik.pratama.54?_rdc=1&_rdr [Accessed on April 1, 2018] [in 

Bahasa Indonesia] 

[72] Lesmana A, Putri, H N, Halimanto, Zilka R  and Fatimah S 2015 Alat dan mesin pasca panen: 

Pengeringan dengan lantai jemur [Post-harvest tools and machines: Drying with a drying 

floor] [Course Material] (Palembang: Program studi teknik pertanian, Fakultas Pertanian 

Universitas Sriwijaya) [in Bahasa Indonesia] 

 https://caridokumen.com/download/kajian-alat-mesin-pasca-panen-sederhana-lantai-jemur-

_5a44ccc2b7d7bc7b7a87ac96_pdf 

[73] Parfiyanti E A, Budihastuti R  and Hastuti E D 2016 Pengaruh suhu pengeringan yang berbeda 

terhadap kualitas cabai rawit (Capsicum frutescens L.) [Effect of different drying 

temperatures on the quality of cayenne pepper (Capsicum frutescens L.)] Jurnal Biologi 5(1) 

82‒92  

 https://ejournal3.undip.ac.id/index.php/biologi/article/download/19484/18478 

[74] Fauzi M, Diniyah N, Setiawan A, Rusdianto and Kuliasari D E 2017 Penggunaan vitamin C dan 

suhu pengeringan pada pembuatan chip (irisan kering) labu kuning LA3 (Cucurbita 

moschata) [Use of vitamin C and drying temperature in making chips (dried slices) of 

pumpkin LA3 (Cucurbita moschata)] Jurnal Penelitian Pascapanen Pertanian 14(2) 108–15 

 http://ejurnal.litbang.pertanian.go.id/index.php/jpasca/article/view/7396 

[75] Putri F 2014 ITP UNS Semester 3, Mesin dan Peralatan [ITP UNS semester 3, machinery and 

equipment] [Online] from https://www.slideshare.net/fransiskaputeri/kuliah-mesra 

[Accessed on Jan 1, 2018] [in Bahasa Indonesia] 

[76] Moursy F I, Soliman A S, Sorour M A and Rohiem S A 2014 Effect of drying temperature on 

vitamin C of lemon fruit IJARSE 3(9) 467‒75 

 https://www.ijarse.com/images/fullpdf/1412938972_52_EFFECT_OF_DRYING_TEMPERAT

URE_ON_VITAMIN_C_OF_LEMON_FRUIT.pdf 

[77] Moyo B, Masika P, Hugo A  and Muchenje V 2011 Nutritional characterization of moringa 

(Moringan oleifera Lam.) leaves African Journal of Biotechnology 10(60) 12925‒33 

 https://www.ajol.info/index.php/ajb/article/view/96497 

[78] Zimmermann M B, Biebinger R, Rohner F, Dib A, Zeder C, Hurrell R F and Chaouki N 2006 

Vitamin A supplementation in children with poor vitamin A and iron status increases 

rythropoietin and hemoglobin concentrations without changing total body iron Am. J. Clin. 

Nutr. 84 580‒6 

 https://www.ncbi.nlm.nih.gov/pubmed/16960172 

[79] Michelazzo F B, Oliveira J M, Stefanello J, Luzia L A and Rondó P H C 2013 The influence of 

vitamin A supplementation on iron status Nutrients 5(11) 4399–413 

http://repository.unej.ac.id/bitstream/handle/123456789/67121/101710101101%20Rizka%20Yusraa%20Arditta.pdf?sequence=1
http://repository.unej.ac.id/bitstream/handle/123456789/67121/101710101101%20Rizka%20Yusraa%20Arditta.pdf?sequence=1
http://repository.unej.ac.id/bitstream/handle/123456789/58861/Sukatiningsih_unggulan_boptn_129.pdf?sequence=1
http://repository.unej.ac.id/bitstream/handle/123456789/58861/Sukatiningsih_unggulan_boptn_129.pdf?sequence=1
https://www.youtube.com/watch?v=SVbtroYpKVc
https://web.facebook.com/dodik.pratama.54?_rdc=1&_rdr
https://caridokumen.com/download/kajian-alat-mesin-pasca-panen-sederhana-lantai-jemur-_5a44ccc2b7d7bc7b7a87ac96_pdf
https://caridokumen.com/download/kajian-alat-mesin-pasca-panen-sederhana-lantai-jemur-_5a44ccc2b7d7bc7b7a87ac96_pdf
https://ejournal3.undip.ac.id/index.php/biologi/article/download/19484/18478
http://ejurnal.litbang.pertanian.go.id/index.php/jpasca/article/view/7396
https://www.slideshare.net/fransiskaputeri/kuliah-mesra
https://www.ijarse.com/images/fullpdf/1412938972_52_EFFECT_OF_DRYING_TEMPERATURE_ON_VITAMIN_C_OF_LEMON_FRUIT.pdf
https://www.ijarse.com/images/fullpdf/1412938972_52_EFFECT_OF_DRYING_TEMPERATURE_ON_VITAMIN_C_OF_LEMON_FRUIT.pdf
https://www.ajol.info/index.php/ajb/article/view/96497
https://www.ncbi.nlm.nih.gov/pubmed/16960172
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847738/


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

17

 http://www.mdpi.com/2072-6643/5/11/4399 

[80] Nuraeni T 2009 Kadar albumin, hemoglobin (Hb), dan zat besi (Fe) pada tikus putih (Rattus 

norvegicus) setelah pemberian makanan enteral berformulasi bahan pangan lokal [Levels of 

albumin, hemoglobin (Hb), and iron (Fe) in white rats (Rattus norvegicus) after enteral food 

formulation with local food ingredients] [Undergraduate Thesis] (Surakarta, Indonesia: 

Jurusan Biologi, Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Sebelas 

Maret) [in Bahasa Indonesia] 

 https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-

dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-

berformulasi-bahan-pangan-lokal-abstrak.pdf 

[81] Prihati D R 2015 Pengaruh ekstrak daun kelor terhadap berat badan dan panjang badan anak 

tikus galur Wistar [Effect of moringa leaf extract on the weight and body length of Wistar's 

rat children] Jurnal Ilmiah Rekam Medis dan Informatika Kesehatan 5(2)15–22 [in Bahasa 

Indonesia] 

 https://www.apikescm.ac.id/ejurnalinfokes/index.php/infokes/article/view/93 

[82] Susilo J and Hadi H 2002 Hubungan asupan zat besi dan inhibitornya sebagai prediktor kadar 

hemoglobin ibu hamil di Kabupaten Bantul Propinsi DIY [Relationship between iron intake 

and its inhibitors as predictors of hemoglobin level in pregnant women in Bantul Regency, 

DIY Province] Berita Kedokteran Masyarakat 18(1) 1–8 

 http://i-lib.ugm.ac.id/jurnal/detail.php?dataId=8353 

[83] Dorsey B M and Jones M A 2017 The health components of coffee processing by-products  

Handbook of coffee processing by-products: Sustainable applications ed C M Galanakis, 

(UK: Academic Press Elsevier) pp 27‒62 

 https://www.elsevier.com/books/handbook-of-coffee-processing-by-products/galanakis/978-0-

12-811290-8 

[84] Prawirodigdo S 2007 Peluang mendayagunakan kulit kopi sebagai pakan dalam sistem integrasi 

tanaman – ternak ruminansia [The opportunity to utilize coffee husk as a feed in the system 

of plant integration – ruminants] Prosiding Lokakarya Nasional Pengembangan Jejaring 

Litkaji Sistem Integrasi Tanaman–Ternak [Proceedings of the National Workshop on the 

Development of a Litigation System for Livestock Integration Systems Research Network] 

(Jakarta: Puslitbang Peternakan) p 227‒36 [in Bahasa Indonesia] 

 http://peternakan.litbang.pertanian.go.id/index.php/prosiding-lokakarya-nasional-sistem-

integrasi-tanaman-ternak-pengembangan-jejaring-penelitian-dan-pengkajian-tahun-2007/4179-

peluang-menda-agunakan-kulit-kopi-sebagai-bahan-pakan-dalam-sistem-integrasi-tanaman-

ternak-ruminansia 

[85] Mutiara T 2011 Uji efek pelancar ASI tepung daun kelor (Moringa oleifera Lamk.) pada tikus 

putih galur Wistar [Test of breast milk smoothing effect Moringa oleifera (Lamk.) leaves on 

Wistar galur white mice] [Dissertation] (Malang, Indonesia: Universitas Brawijaya) [in 

Bahasa Indonesia] 

 http://repository.fp.ub.ac.id/uji-efek-pelancar-asi-tepung-daun-kelor-moringa-oleifera-lamk-

pada-tikus-putih-galur-wistar-titi-mutiara-k-harijono/ 

[86] Elviani Y 2013 Efek suhu dan jangka waktu pemanasan terhadap kadar protein yang 

terkandung dalam sarang burung walet (Collocalia fuciphagus) [Effect of temperature and 

duration of warming on the levels of protein contained in swiftlet nests (Collocalia 

fuciphagus)] [Online] from https://www.google.com/search?safe=strict&client=firefox-

b&biw=1366&bih=654&ei=OJyCW9PQEI6SvQTy-

YOIDw&q=kerusakan+amino+karena+pemanasan&oq=kerusakan+amino+karena+pemanas

an&gs_l=psy-ab.3...25800.28455.0.29698.7.7.0.0.0.0.0.0..0.0....0...1c.1.64.psy-

ab..7.0.0....0.ZDM6UK6IxLk [Accessed on Agust 25,2017.] [in Bahasa Indonesia] 

 

http://www.mdpi.com/2072-6643/5/11/4399
https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-berformulasi-bahan-pangan-lokal-abstrak.pdf
https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-berformulasi-bahan-pangan-lokal-abstrak.pdf
https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-berformulasi-bahan-pangan-lokal-abstrak.pdf
https://www.apikescm.ac.id/ejurnalinfokes/index.php/infokes/article/view/93
http://i-lib.ugm.ac.id/jurnal/detail.php?dataId=8353
https://www.elsevier.com/books/handbook-of-coffee-processing-by-products/galanakis/978-0-12-811290-8
https://www.elsevier.com/books/handbook-of-coffee-processing-by-products/galanakis/978-0-12-811290-8
http://peternakan.litbang.pertanian.go.id/index.php/prosiding-lokakarya-nasional-sistem-integrasi-tanaman-ternak-pengembangan-jejaring-penelitian-dan-pengkajian-tahun-2007/4179-peluang-menda-agunakan-kulit-kopi-sebagai-bahan-pakan-dalam-sistem-integrasi-tanaman-ternak-ruminansia
http://peternakan.litbang.pertanian.go.id/index.php/prosiding-lokakarya-nasional-sistem-integrasi-tanaman-ternak-pengembangan-jejaring-penelitian-dan-pengkajian-tahun-2007/4179-peluang-menda-agunakan-kulit-kopi-sebagai-bahan-pakan-dalam-sistem-integrasi-tanaman-ternak-ruminansia
http://peternakan.litbang.pertanian.go.id/index.php/prosiding-lokakarya-nasional-sistem-integrasi-tanaman-ternak-pengembangan-jejaring-penelitian-dan-pengkajian-tahun-2007/4179-peluang-menda-agunakan-kulit-kopi-sebagai-bahan-pakan-dalam-sistem-integrasi-tanaman-ternak-ruminansia
http://peternakan.litbang.pertanian.go.id/index.php/prosiding-lokakarya-nasional-sistem-integrasi-tanaman-ternak-pengembangan-jejaring-penelitian-dan-pengkajian-tahun-2007/4179-peluang-menda-agunakan-kulit-kopi-sebagai-bahan-pakan-dalam-sistem-integrasi-tanaman-ternak-ruminansia
http://repository.fp.ub.ac.id/uji-efek-pelancar-asi-tepung-daun-kelor-moringa-oleifera-lamk-pada-tikus-putih-galur-wistar-titi-mutiara-k-harijono/
http://repository.fp.ub.ac.id/uji-efek-pelancar-asi-tepung-daun-kelor-moringa-oleifera-lamk-pada-tikus-putih-galur-wistar-titi-mutiara-k-harijono/
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=OJyCW9PQEI6SvQTy-YOIDw&q=kerusakan+amino+karena+pemanasan&oq=kerusakan+amino+karena+pemanasan&gs_l=psy-ab.3...25800.28455.0.29698.7.7.0.0.0.0.0.0..0.0....0...1c.1.64.psy-ab..7.0.0....0.ZDM6UK6IxLk
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=OJyCW9PQEI6SvQTy-YOIDw&q=kerusakan+amino+karena+pemanasan&oq=kerusakan+amino+karena+pemanasan&gs_l=psy-ab.3...25800.28455.0.29698.7.7.0.0.0.0.0.0..0.0....0...1c.1.64.psy-ab..7.0.0....0.ZDM6UK6IxLk
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=OJyCW9PQEI6SvQTy-YOIDw&q=kerusakan+amino+karena+pemanasan&oq=kerusakan+amino+karena+pemanasan&gs_l=psy-ab.3...25800.28455.0.29698.7.7.0.0.0.0.0.0..0.0....0...1c.1.64.psy-ab..7.0.0....0.ZDM6UK6IxLk
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=OJyCW9PQEI6SvQTy-YOIDw&q=kerusakan+amino+karena+pemanasan&oq=kerusakan+amino+karena+pemanasan&gs_l=psy-ab.3...25800.28455.0.29698.7.7.0.0.0.0.0.0..0.0....0...1c.1.64.psy-ab..7.0.0....0.ZDM6UK6IxLk
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=OJyCW9PQEI6SvQTy-YOIDw&q=kerusakan+amino+karena+pemanasan&oq=kerusakan+amino+karena+pemanasan&gs_l=psy-ab.3...25800.28455.0.29698.7.7.0.0.0.0.0.0..0.0....0...1c.1.64.psy-ab..7.0.0....0.ZDM6UK6IxLk


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

18

[87] Sine Y and Soetarto E S 2016 Kandungan asam amino pada tempe gude (Cajanus cajan (L.) 

Millps.) [Amino acid content in tempeh gude (Cajanus cajan (L.) Millps.)] Prosiding 

Symbion (Symposium on Biology Education) (Yogyakarta: Prodi Pendidikan Biologi, FKIP, 

Universitas Ahmad Dahlan) p 429‒34 [in Bahasa Indonesia] 

 http://symbion.pbio.uad.ac.id/prosiding/prosiding/ID_327_Yuni%20Sine_Revisi_Hal%20429-

434.pdf 

[88] Niraj C, Bushan V, Harsh and Bijay 2012 Impact of Moringa leaves on erithrocytes maturation 

in a mammal Cavia Porcellus Indian Journal of Fundamental and Applied Life Sciences 2(2) 

26–29 

 http://www.cibtech.org/J-LIFE-

SCIENCES/PUBLICATIONS/2012/Vol%202%20No.%202/005-

13%20CHANDRA%20BHUSAN%20NIRAJ-IMPACT...pdf 

[89] Nurrahman and Nurhidajah 2014 Pengaruh konsumsi tempe kedelai hitam terhadap berat badan 

tikus [Effect of black soybean tempe consumption on rat body weight] Prosiding seminar 

nasional internasional LPPM (Semarang: Universitas Muhamadyah Semarang) [in Bahasa 

Indonesia] 

 https://jurnal.unimus.ac.id/index.php/psn12012010/article/view/1171/1224 

[90] Nurrahman and Nurhidajah 2015 Pengaruh konsumsi tempe kedelai hitam terhadap aktivitas 

makrofag dan kadar interleukin 1(IL-1) pada tikus secara in vivo [Effect of consumption of 

black soybean tempeh on macrophage activity and levels of interleukin 1 (IL-1) in mice in 

vivo] AGRITECH 35(3) 294‒99 [in Bahasa Indonesia] 

 https://jurnal.ugm.ac.id/agritech/article/view/9340  

[91] Hayati A W 2008 Buku saku gizi bayi [Baby nutrition pocket book] (Jakarta: Penerbit Buku 

Kedokteran EGC) p 78 [in Bahasa Indonesia] 

 https://books.google.co.id/books?id=xjDIruO2dyQC&pg=PA7&lpg=PA7&dq=Soekirman,+200

0&source=bl&ots=LOEXSA8z5J&sig=y59xh65FVsO0suvEt3CxyxgtIQQ&hl=en&sa=X&ved

=2ahUKEwiMgfv176LdAhVMKo8KHZnxBXQQ6AEwBnoECAQQAQ#v=onepage&q=Soeki

rman%2C%202000&f=false 

[92] Nuraeni T 2009 Kadar albumin, hemoglobin (Hb), dan zat besi (Fe) pada tikus putih (Rattus 

norvegicus) setelah pemberian makanan enteral berformulasi bahan pangan lokal [Levels of 

albumin, hemoglobin (Hb), and iron (Fe) in white rats (Rattus norvegicus) after enteral food 

formulation with local food ingredients] [Undergraduate Thesis] (Surakarta, Indonesia: 

Jurusan Biologi,  Fakultas Matematika dan Ilmu Pengetahuan Alam,  Universitas Sebelas 

Maret) [in Bahasa Indonesia] 

 https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-

dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-

berformulasi-bahan-pangan-lokal-abstrak.pdf 

[93] Zhang Y, Zhao D, Xu J, Xu C, Dong C, Liu Q, Deng S, Zhao J, Zhang W and Chen X 2013 

Effects of dietary factors on the pharmacokinetics of 58fe-labeled hemin after oral 

administration in normal rats and the iron-deficient rats Biological Trace Element Research 

153(1-3) 243‒50 

 https://www.ncbi.nlm.nih.gov/pubmed/23584844 

[94] Hernawan U E and Setyawan A D 2003 Review: Ellagitanin; biosintesis, isolasi, dan aktivitas 

biologi [Review: Ellagitanin; biosynthesis, isolation, and biological activity] Biofarmasi 

1(1): 25‒38 [in Bahasa Indonesia] 

 http://biosains.mipa.uns.ac.id/F/F0101/F010105.pdf 

[95] Parwara I M O A 2016 Flavonoid–diktat/bahan ajar kimia organik bahan alam 

[Flavonoids‒dictates/materials for organic chemistry in natural materials] (Bali: Universitas 

Udaya) [in  Bahasa Indonesia] 

 https://www.google.com/search?safe=strict&client=firefox-

b&biw=1366&bih=654&ei=8yeRW_iDMYzjvgT6mLfgDQ&q=C0c585d54a388056ea0889953

http://symbion.pbio.uad.ac.id/prosiding/prosiding/ID_327_Yuni%20Sine_Revisi_Hal%20429-434.pdf
http://symbion.pbio.uad.ac.id/prosiding/prosiding/ID_327_Yuni%20Sine_Revisi_Hal%20429-434.pdf
http://www.cibtech.org/J-LIFE-SCIENCES/PUBLICATIONS/2012/Vol%202%20No.%202/005-13%20CHANDRA%20BHUSAN%20NIRAJ-IMPACT...pdf
http://www.cibtech.org/J-LIFE-SCIENCES/PUBLICATIONS/2012/Vol%202%20No.%202/005-13%20CHANDRA%20BHUSAN%20NIRAJ-IMPACT...pdf
http://www.cibtech.org/J-LIFE-SCIENCES/PUBLICATIONS/2012/Vol%202%20No.%202/005-13%20CHANDRA%20BHUSAN%20NIRAJ-IMPACT...pdf
https://jurnal.unimus.ac.id/index.php/psn12012010/article/view/1171/1224
https://jurnal.ugm.ac.id/agritech/article/view/9340
https://books.google.co.id/books?id=xjDIruO2dyQC&pg=PA7&lpg=PA7&dq=Soekirman,+2000&source=bl&ots=LOEXSA8z5J&sig=y59xh65FVsO0suvEt3CxyxgtIQQ&hl=en&sa=X&ved=2ahUKEwiMgfv176LdAhVMKo8KHZnxBXQQ6AEwBnoECAQQAQ#v=onepage&q=Soekirman%2C%202000&f=false
https://books.google.co.id/books?id=xjDIruO2dyQC&pg=PA7&lpg=PA7&dq=Soekirman,+2000&source=bl&ots=LOEXSA8z5J&sig=y59xh65FVsO0suvEt3CxyxgtIQQ&hl=en&sa=X&ved=2ahUKEwiMgfv176LdAhVMKo8KHZnxBXQQ6AEwBnoECAQQAQ#v=onepage&q=Soekirman%2C%202000&f=false
https://books.google.co.id/books?id=xjDIruO2dyQC&pg=PA7&lpg=PA7&dq=Soekirman,+2000&source=bl&ots=LOEXSA8z5J&sig=y59xh65FVsO0suvEt3CxyxgtIQQ&hl=en&sa=X&ved=2ahUKEwiMgfv176LdAhVMKo8KHZnxBXQQ6AEwBnoECAQQAQ#v=onepage&q=Soekirman%2C%202000&f=false
https://books.google.co.id/books?id=xjDIruO2dyQC&pg=PA7&lpg=PA7&dq=Soekirman,+2000&source=bl&ots=LOEXSA8z5J&sig=y59xh65FVsO0suvEt3CxyxgtIQQ&hl=en&sa=X&ved=2ahUKEwiMgfv176LdAhVMKo8KHZnxBXQQ6AEwBnoECAQQAQ#v=onepage&q=Soekirman%2C%202000&f=false
https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-berformulasi-bahan-pangan-lokal-abstrak.pdf
https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-berformulasi-bahan-pangan-lokal-abstrak.pdf
https://digilib.uns.ac.id/dokumen/download/8251/MjA5NDg=/Kadar-albumin-hemoglobin-hb-dan-zat-besi-fe-pada-tikus-putih-rattus-norvegicuz-setelah-pemberian-makanan-enteral-berformulasi-bahan-pangan-lokal-abstrak.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23584844
http://biosains.mipa.uns.ac.id/F/F0101/F010105.pdf
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=8yeRW_iDMYzjvgT6mLfgDQ&q=C0c585d54a388056ea08899533164330.pdf&oq=C0c585d54a388056ea08899533164330.pdf&gs_l=psy-ab.3...308803.313840.0.315336.0.0.0.0.0.0.0.0..0.0....0...1c.1j2.64.psy-ab..0.0.0....0.0A2SbSJ7xVI
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=8yeRW_iDMYzjvgT6mLfgDQ&q=C0c585d54a388056ea08899533164330.pdf&oq=C0c585d54a388056ea08899533164330.pdf&gs_l=psy-ab.3...308803.313840.0.315336.0.0.0.0.0.0.0.0..0.0....0...1c.1j2.64.psy-ab..0.0.0....0.0A2SbSJ7xVI


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

19

3164330.pdf&oq=C0c585d54a388056ea08899533164330.pdf&gs_l=psy-

ab.3...308803.313840.0.315336.0.0.0.0.0.0.0.0..0.0....0...1c.1j2.64.psy-

ab..0.0.0....0.0A2SbSJ7xVI 

[96] Dorsey B M and Jones M A 2017 Chapter 2: Healty  components of coffee processing by-

products Handbook of Coffee Processing By-Products Sustainable Applications ed C M 

Galanakis (New York: Elsevier Inc) p 27‒62 

 https://www.elsevier.com/books/handbook-of-coffee-processing-by-products/galanakis/978-0-

12-811290-8 

[97] van Dam J E G and Harmsen P 2010 Coffee residues utilization (Wageningen: Wageningen UR 

Food & Biobased Research) p 75 

 http://edepot.wur.nl/382065 

[98] Murthy P S and Naidu M M 2012 Recovery of phenolic antioxidants and functional compounds 

from coffee industry by-products Food Bioprocess Technol. 5 897–903 

 https://www.researchgate.net/publication/225446321_Recovery_of_Phenolic_Antioxidants_and

_Functional_Compounds_from_Coffee_Industry_By-Products 

[99] Janissen B and Huynh T 2018 Chemical composition and value-adding applications of coffee 

industry byproducts: A review Resour. Conserv. Recy. 128 110–17 

 https://www.researchgate.net/publication/320345571_Chemical_composition_and_value-

adding_applications_of_coffee_industry_by-products_A_review 

[100] Farah A 2012 Chapter 2: Coffee Constituents Coffee: Emerging health effects and disease 

prevention First Edition, ed C Yi‐Fang Chu (New Jersey: John Wiley & Sons, Inc. Blackwell 

Publishing Ltd.) p 22‒57 

 https://www.wiley.com/en-

us/Coffee%3A+Emerging+Health+Effects+and+Disease+Prevention-p-9780470958780 

[101] Mussatto S I, Machado E M S, Martins S S, José A and Teixeira J A 2011 Production,  

composition, and application of coffee and its industrial residues Food Bioprocess Technol.  

4 661‒72 

 http://www.academia.edu/25536392/Production_Composition_and_Application_of_Coffee_and

_Its_Industrial_Residues 

[102] Berlitz H D, Grosch W and Schieberle P 2009 Food Chemistry (Berlin: Springer Berlin 

Heidelberg) p 988 

 https://www.springer.com/gp/book/9783662072790 

[103] Shibata H, Sakamoto Y, Oka M and Kono Y 2010 Natural antioxidant, chlorogenic acid, protect 

against DNA breakage caused by monochloromine Biosci. Biotechnol. Biochem. 63(7) 

1295‒7 

 https://www.ncbi.nlm.nih.gov/pubmed/10478457 

[104] Van  Dam R M and Hu F B 2005 Coffee consumption and risk of type 2 diabetes: A systemic 

review JAMA 294 97‒104 

 https://www.ncbi.nlm.nih.gov/pubmed/15998896 

[105] Lee W J and Zhu B T 2006 Inhibition of DNA methylation by caffeic acid and chlorogenic acid 

two common catechol containing coffee polyphenols Carcinogenesis 27(2) 269‒77 

 https://www.ncbi.nlm.nih.gov/pubmed/16081510 

[106] Tom E 2007 The effect of chlorogenic acid enriched coffee on glucose absorption in healthy 

volunteers and its effect on body mass J. Int. Med. Res. 35 900–08 

 https://www.ncbi.nlm.nih.gov/pubmed/18035001 

[107] Castelnuovo A D, Giuseppe R D, Iacoviello L and Gaetano G D 2012 Consumption of cocoa, 

tea and coffee and risk cardiovascular disease Eur. J. Intern. Med. 23(1) 15‒25 

 https://www.ncbi.nlm.nih.gov/pubmed/22153525 

[108] Choi H K and Curhan G 2007 Coffee, tea and caffeine consumption and serum acid level: The 

third national health and nutrition examination survry Arthritis Care Res. 57(5) 816‒21 

 https://www.ncbi.nlm.nih.gov/pubmed/17530681 

https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=8yeRW_iDMYzjvgT6mLfgDQ&q=C0c585d54a388056ea08899533164330.pdf&oq=C0c585d54a388056ea08899533164330.pdf&gs_l=psy-ab.3...308803.313840.0.315336.0.0.0.0.0.0.0.0..0.0....0...1c.1j2.64.psy-ab..0.0.0....0.0A2SbSJ7xVI
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=8yeRW_iDMYzjvgT6mLfgDQ&q=C0c585d54a388056ea08899533164330.pdf&oq=C0c585d54a388056ea08899533164330.pdf&gs_l=psy-ab.3...308803.313840.0.315336.0.0.0.0.0.0.0.0..0.0....0...1c.1j2.64.psy-ab..0.0.0....0.0A2SbSJ7xVI
https://www.google.com/search?safe=strict&client=firefox-b&biw=1366&bih=654&ei=8yeRW_iDMYzjvgT6mLfgDQ&q=C0c585d54a388056ea08899533164330.pdf&oq=C0c585d54a388056ea08899533164330.pdf&gs_l=psy-ab.3...308803.313840.0.315336.0.0.0.0.0.0.0.0..0.0....0...1c.1j2.64.psy-ab..0.0.0....0.0A2SbSJ7xVI
https://www.elsevier.com/books/handbook-of-coffee-processing-by-products/galanakis/978-0-12-811290-8
https://www.elsevier.com/books/handbook-of-coffee-processing-by-products/galanakis/978-0-12-811290-8
http://edepot.wur.nl/382065
https://www.researchgate.net/publication/225446321_Recovery_of_Phenolic_Antioxidants_and_Functional_Compounds_from_Coffee_Industry_By-Products
https://www.researchgate.net/publication/225446321_Recovery_of_Phenolic_Antioxidants_and_Functional_Compounds_from_Coffee_Industry_By-Products
https://www.researchgate.net/publication/320345571_Chemical_composition_and_value-adding_applications_of_coffee_industry_by-products_A_review
https://www.researchgate.net/publication/320345571_Chemical_composition_and_value-adding_applications_of_coffee_industry_by-products_A_review
https://www.wiley.com/en-us/Coffee%3A+Emerging+Health+Effects+and+Disease+Prevention-p-9780470958780
https://www.wiley.com/en-us/Coffee%3A+Emerging+Health+Effects+and+Disease+Prevention-p-9780470958780
http://www.academia.edu/25536392/Production_Composition_and_Application_of_Coffee_and_Its_Industrial_Residues
http://www.academia.edu/25536392/Production_Composition_and_Application_of_Coffee_and_Its_Industrial_Residues
https://www.springer.com/gp/book/9783662072790
https://www.ncbi.nlm.nih.gov/pubmed/10478457
https://www.ncbi.nlm.nih.gov/pubmed/15998896
https://www.ncbi.nlm.nih.gov/pubmed/16081510
https://www.ncbi.nlm.nih.gov/pubmed/18035001
https://www.ncbi.nlm.nih.gov/pubmed/22153525
https://www.ncbi.nlm.nih.gov/pubmed/17530681


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

20

[109] Meguro S, Hasumura T and Hase T 2013 Coffee polyphenols exert hypocholesterolemic effects 

in zebrafish fed a high-cholesterol diet Nutr. Metab. 10(61) 

 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3871761/  

[110] Lelyana R 2008 Pengaruh kopi terhadap kadar asam urat darah [Effect of coffee on blood uric 

acid levels] [Thesis] (Semarang: Program Pascasarjana Magister Ilmu Biomedik, Universitas 

Diponegoro) [in Bahasa Indonesia] 

 http://eprints.undip.ac.id/19270/1/Rosa_Lelyana.pdfSemarang 

[111] Ayelign A and Sabally K 2013 Determination of chlorogenic acids (CGA) in coffee beansusing 

HPLC (Ethiopia: Department of Post Harvest Management College of Agriculture and 

Veterinary Medicine Jimma University) pp 3‒4 

 http://www.usa-journals.com/wp-content/uploads/2013/01/Ayelign_Vol12.pdf 

[112] Wood R J and Ronnenberg 2006 Chapter 12 Iron Modern Nutrition in Health and Disease ed 

Shils M E, et al. (Pennsylvania: Lippincott Williams & Wilkins) pp 248‒70 

 https://books.google.co.id/books?id=S5oCjZZZ1ggC&printsec=frontcover&hl=id&source=gbs

_ge_summary_r&cad=0#v=onepage&q&f=false  

[113] Yuniastuti A 2014 Nutrisi mikromineral dan Kesehatan [Micromineral Nutrition and Health] 

(Semarang: Unnes Press) p 160 [in Bahasa Indonesia] 

 http://lib.unnes.ac.id/27080/1/2014-BUKU_AJAR_NUTRISI.pdf 

[114] Farah A, Monteiro M,  Donangelo C M and Lafay S 2008 Chlorogenic acids from green coffee 

extract are highly bioavailable in humans J. Nutr. 138(12) 2309–15 

 https://academic.oup.com/jn/article/138/12/2309/4670148 

[115] Oreopoulou V and Tzia C 2007 Utilization of plant by-products for the recovery of proteins, 

dietary fibers, antioxidants, and colorants Utilization of by-products and treatment of waste 

in the food industry ed V Oreopoulou and W Russ (New York: Springer) p 209–32  

https://www.springer.com/gp/book/9780387335117 

[116] Arvanitoyannis I S and Tserkezou P 2008 Wheat, barley and oat waste: A comparative and 

critical presentation of methods and potential uses of treated waste Int. J. Food. Sci. Technol. 

43(4) 694–725 

 https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2006.01510.x 

[117] Esquivel P and Jimenez V M 2012 Functional properties of coffee and coffee by products Food 

Res. Int. 46 488‒95 

 https://www.sciencedirect.com/science/article/pii/S0963996911003449 

[118] Juliastuti S R, Widjaja T, Altway A, Sari V A, Arista D and Iswanto T 2018 The effects of 

microorganism on coffee pulp pretreatment as a source of biogas production MATEC Web of 

Conferences 156 

 https://www.matec-

conferences.org/articles/matecconf/abs/2018/15/matecconf_rsce2018_03010/matecconf_rsce20

18_03010.html 

[119] Mullen W, Nemzer B, Stalmach A, Ali S and Combet E 2013 Polyphenolic and 

hydroxycinnamate contents of whole coffee fruits from China, India, and Mexico J. 

Agric.Food Chem. 61 5298–309 

 https://core.ac.uk/download/pdf/16458540.pdf 

[120] Vladimir-Knežević S, Blažeković B, Štefan M B and Babac M 2012 Chapter 9: Plant 

polyphenols as antioxidants influencing the human health Phytochemicals as nutraceuticals–

global approaches to their role in nutrition and health ed V Rao (London: IntechOpen) p 

155–80 

 https://www.intechopen.com/books/phytochemicals-as-nutraceuticals-global-approaches-to-

their-role-in-nutrition-and-health/plant-polyphenols-as-antioxidants-influencing-the-human-

health 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3871761/
http://eprints.undip.ac.id/19270/1/Rosa_Lelyana.pdfSemarang
http://www.usa-journals.com/wp-content/uploads/2013/01/Ayelign_Vol12.pdf
https://books.google.co.id/books?id=S5oCjZZZ1ggC&printsec=frontcover&hl=id&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://books.google.co.id/books?id=S5oCjZZZ1ggC&printsec=frontcover&hl=id&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
http://lib.unnes.ac.id/27080/1/2014-BUKU_AJAR_NUTRISI.pdf
https://academic.oup.com/jn/article/138/12/2309/4670148
https://www.springer.com/gp/book/9780387335117
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2006.01510.x
https://www.sciencedirect.com/science/article/pii/S0963996911003449
https://www.matec-conferences.org/articles/matecconf/abs/2018/15/matecconf_rsce2018_03010/matecconf_rsce2018_03010.html
https://www.matec-conferences.org/articles/matecconf/abs/2018/15/matecconf_rsce2018_03010/matecconf_rsce2018_03010.html
https://www.matec-conferences.org/articles/matecconf/abs/2018/15/matecconf_rsce2018_03010/matecconf_rsce2018_03010.html
https://core.ac.uk/download/pdf/16458540.pdf
https://www.intechopen.com/books/phytochemicals-as-nutraceuticals-global-approaches-to-their-role-in-nutrition-and-health/plant-polyphenols-as-antioxidants-influencing-the-human-health
https://www.intechopen.com/books/phytochemicals-as-nutraceuticals-global-approaches-to-their-role-in-nutrition-and-health/plant-polyphenols-as-antioxidants-influencing-the-human-health
https://www.intechopen.com/books/phytochemicals-as-nutraceuticals-global-approaches-to-their-role-in-nutrition-and-health/plant-polyphenols-as-antioxidants-influencing-the-human-health


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

21

[121] Pellegrini N, Serafini M, Colombi M, Del Rio D, Salvatore S, Bianchi M and Brighenti B 2003 

Total antioxidant capacity of plant foods, beverages and oil consumed in Italy ascessed by 

three different in vitro assays J. Nutr. 133 2812‒19 

 https://www.ncbi.nlm.nih.gov/pubmed/12949370 

[122] Carelsen M H, Halvorsen B L, Holte K, Bohn S K, Dragland S, Sampson L, Willey C, Senoo H, 

Umezono Y, Sanada C, et al. 2010 The total antioxidant content of more than 3100 foods, 

beverages, spices, herbs, and supplements udes worldwide. Nutrition  Journal 9 3 

 https://nutritionj.biomedcentral.com/articles/10.1186/1475-2891-9-3 

[123] Ciptaningsih E 2012 Uji aktivitas antioksidan  dan karakteristik fitokimia pada kopi luwak 

arabika dan pengaruhnya terhadap tekanan darah tikus normal dan tikus hipertensi [Test of 

antioxidant activity and phytochemical characteristics in arabica civet coffee and its effect on 

blood pressure in normal mice and hypertensive mice] [Thesis] (Jakarta: Program Studi 

Magister Ilmu Kefarmasian, Universitas Indonesia) [in Bahasa Indonesia] 

 http://lib.ui.ac.id/file?file=digital/20305031-T30897-Erna%20Ciptaningsih.pdf  

[124] Seriki S A, Adebayo O F and Odetola A O 2017 Iron: From dietary sources to utilization in the 

body Glob. J. Nanomed. 3(3) 1–6 

 https://juniperpublishers.com/gjn/pdf/GJN.MS.ID.555615.pdf 

[125] Hart J J and Glahn R 2013 Identification of bean polyphenols that inhibit and enhance iron 

uptake by Caco-2 cells The FASEB Journal 2013 

 https://www.fasebj.org/doi/abs/10.1096/fasebj.27.1_supplement.634.13 

[126] Alves R C, Rodrigues F, Nunes M A, Vinha A F and Oliveira, M B P P 2017 Chapter 1: State of 

the art in coffee processing by-products Handbook of coffee processing by-products 

sustainable applications ed C M Galanakis (London: Academic Press) p 1–6 

 https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves

*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliv

eira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-

4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAH

oECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%

B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false 

[127] Kumari M and Jain S 2012 Review paper—Tannins: An antinutrient with positive effect to 

manage diabetes Res. J. Recent Sci. 1(12) 70–3 

 http://www.isca.in/rjrs/archive/v1/i12/14.ISCA-RJRS-2012-113.php  

[128] Centro Escolar University (n.d.) Non hydrolysable or condensed tannins these tannins [Online] 

from https://www.coursehero.com/file/p51skb55/Non-hydrolysable-or-Condensed-Tannins-

These-tannins-are-resistant-to-hydrolysis/ [Accessed on Agust 25, 2017] 

[129] Murthy P S, Manjunatha M R, Sulochannama G and Naidu M M 2012 Extraction, 

characterization and bioactivity of coffee anthocyanins EJBS 4(1) 13‒19 

 https://pdfs.semanticscholar.org/a394/bdf36bc15182b148ae2d78e235f804917483.pdf 

[130] Prata E R B A and Olivera L S 2006 Fresh coffee husks as potensial source of anthocyanins 

LWT 40 1555‒60 

 http://www.academia.edu/3558691/Fresh_coffee_husks_as_potential_sources_of_anthocyanins 

[131] Riwayati I and Kurniasari L 2012 Potensial production of food colorant from coffee pulp. 

Prosiding SNST ke-3 (Semarang: Fakultas Teknik Universitas Wahid Hasyim Semarang) pp 

A66–A71 

 https://publikasiilmiah.unwahas.ac.id/index.php/PROSIDING_SNST_FT/article/view/24 

[132] Say L, Chou D, Gemmill A, Tuncalp O, Moller A B and Daniels J 2014 Global causes of 

maternal death: A who systematic analysis Lancet Glob. Heal. 2(6) 

          https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(14)70227-X/abstract  

[133] Nonthakaew A, Matan N, Aewsiri T and Matan N 2015 Caffeine in foods and its antimicrobial 

activity Int. Food Res. J. 22 9–14 

 http://www.ifrj.upm.edu.my/22%20(01)%202015/(2).pdf 

https://www.ncbi.nlm.nih.gov/pubmed/12949370
https://nutritionj.biomedcentral.com/articles/10.1186/1475-2891-9-3
http://lib.ui.ac.id/file?file=digital/20305031-T30897-Erna%20Ciptaningsih.pdf
https://juniperpublishers.com/gjn/pdf/GJN.MS.ID.555615.pdf
https://www.fasebj.org/doi/abs/10.1096/fasebj.27.1_supplement.634.13
https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliveira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAHoECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false
https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliveira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAHoECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false
https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliveira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAHoECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false
https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliveira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAHoECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false
https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliveira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAHoECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false
https://books.google.co.id/books?id=qfPtDQAAQBAJ&pg=PA1&lpg=PA1&dq=Rita+C.Alves*Francisca+Rodrigues*Maria+Ant%C3%B3nia+Nunes*Ana+F.Vinha***M.+Beatriz+P.P.Oliveira&source=bl&ots=Hxkja4GunK&sig=NUr7hJx1UNAMmI-4cCzz16d4poI&hl=en&sa=X&ved=2ahUKEwiNgISvoKndAhVWT30KHYeUCyEQ6AEwAHoECAEQAQ#v=onepage&q=Rita%20C.Alves*Francisca%20Rodrigues*Maria%20Ant%C3%B3nia%20Nunes*Ana%20F.Vinha***M.%20Beatriz%20P.P.Oliveira&f=false
http://www.isca.in/rjrs/archive/v1/i12/14.ISCA-RJRS-2012-113.php
https://www.coursehero.com/file/p51skb55/Non-hydrolysable-or-Condensed-Tannins-These-tannins-are-resistant-to-hydrolysis/
https://www.coursehero.com/file/p51skb55/Non-hydrolysable-or-Condensed-Tannins-These-tannins-are-resistant-to-hydrolysis/
https://pdfs.semanticscholar.org/a394/bdf36bc15182b148ae2d78e235f804917483.pdf
http://www.academia.edu/3558691/Fresh_coffee_husks_as_potential_sources_of_anthocyanins
https://publikasiilmiah.unwahas.ac.id/index.php/PROSIDING_SNST_FT/article/view/24
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(14)70227-X/abstract
http://www.ifrj.upm.edu.my/22%20(01)%202015/(2).pdf


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

22

[134] Wolde T 2014 Effects of caffeine on health and nutrition: A review Food Science and Quality 

Management 30 59‒65 

 https://www.researchgate.net/publication/279923885_Effects_of_caffeine_on_health_and_nutri

tion_A_Review 

[135] Nawrot P, Jordan S, Eastwood J, Rotstein J, Hugenholtz A and  Feeley M 2003 Effects of 

caffeine on human health Food Addit. Contam. 20(1) 1–30 

https://www.researchgate.net/publication/10957470_Effect_of_caffeine_on_human_health 

[136] Fitday 2017 The effect of caffeine on vitamin absorption [Online] from 

https://www.fitday.com/fitness-articles/nutrition/vitamins-minerals/the-effect-of-  caffeine-

on-vitamin-absorption.html [Accessed on Agust 17, 2018] 

[137] Glade M J 2010 Caffeine—Not just a stimulant Nutrition 26 932–938 

 https://www.ncbi.nlm.nih.gov/pubmed/20888549  

[138] Suárez-Quiroz M L, González-Rios O, Barel M, Guyot B, Schorr-Galindo S and Guiraud J P 

2004 Effect of chemical and environmental factors on Aspergillus ochraceus growth And 

toxigenesis in green coffee Food Microbiol 21 629–34 

 http://publications.cirad.fr/une_notice.php?dk=531116 

[139] Almeida A A P, Naghetini C C, Santos V R, Antonio A G, Farah A and Glória M B A 2012 

Influence of natural coffee compounds, coffee extracts and increased levels of caffeine on 

the inhibition of Streptococcus mutans Food Res. Int. 49 459–61 

 https://www.sciencedirect.com/science/article/pii/S0963996912002694  

[140] Murty P S and Naidu M M 2012 Sustainable management of coffee industry by products and 

value addition–A review Resour. Consev. Recy. 66 45‒58 

 https://www.researchgate.net/publication/257326539_Sustainable_management_of_coffee_indu

stry_by-products_and_value_addition-A_review 

[141] Franca A S and Oliveira L S 2009 Agricultural wastes, agriculture issues and policies (New 

York: Nova  Publishers) 

 http://agrifs.ir/sites/default/files/Agricultural_Wastes_0.pdf 

[142] Hecimovic I, Belšcak-Cvitanovic A, Horžic D and Komes D 2011 Comparative study of 

polyphenols and caffeine in different coffee varieties affected by the degree of roasting Food 

Chem. 129 991–1000 

 http://cafeesaude.com/wp-content/uploads/2012/01/Subst%C3%A2ncias-I-Hecimovic-et-al-

Food-Chemistry-2011-Volume-129.pdf 

[143] Wanyika H N, Gatebe E G, Gitu L M, Ngumba E K and Maritim C W 2010 Determination of 

caffeine content of tea and instant coffee brands found in the Kenyan market Afr. J. Food 

Sci. 4 353–58 

 http://www.cffet.net/project/topics/NM2.PDF 

[144] Pérez-Sariñana B Y and Saldaña-Trinida S 2017 Chemistry and Biotransformation of Coffee 

By-Products to Biofuels The  Question of Caffeine ed J N Latosinska and M Latosinska 

(London: InTech) p 143‒61 

 https://www.intechopen.com/books/the-question-of-caffeine/chemistry-and-biotransformation-

of-coffee-by-products-to-biofuels 

[145] Arya M and Rao L J M 2007 An Impression of Coffee Carbohydrates Crit. Rev Food Sci. Nutr. 

47 51‒67 

 https://www.ncbi.nlm.nih.gov/pubmed/17364695 

[146] Otten coffee 2017 Menghilangkan efek kafein di malam hari [Eliminate the effects of caffeine at 

night] [Online] from https://kumparan.com/ottencoffee/menghilangkan-efek-kafein-di-

malam-hari [Accessed on Agust 17, 2017] [in Bahasa Indonesia] 

[147] Yuanita L 2008 Mekanisme interaksi Fe dengan komponen serat pangan pada kondisi sistim 

gastrointestinal in vitro [Interaction mechanism of Fe with dietary fiber component  at in 

vitro gastrointestinal system condition] Jurnal ILMU DASAR 9(2) 198‒203 [in Bahasa 

Indonesia] 

https://www.researchgate.net/publication/279923885_Effects_of_caffeine_on_health_and_nutrition_A_Review
https://www.researchgate.net/publication/279923885_Effects_of_caffeine_on_health_and_nutrition_A_Review
https://www.researchgate.net/publication/10957470_Effect_of_caffeine_on_human_health
https://www.fitday.com/fitness-articles/nutrition/vitamins-minerals/the-effect-of-%20%20caffeine-on-vitamin-absorption.html
https://www.fitday.com/fitness-articles/nutrition/vitamins-minerals/the-effect-of-%20%20caffeine-on-vitamin-absorption.html
https://www.ncbi.nlm.nih.gov/pubmed/20888549
http://publications.cirad.fr/une_notice.php?dk=531116
https://www.sciencedirect.com/science/article/pii/S0963996912002694
https://www.researchgate.net/publication/257326539_Sustainable_management_of_coffee_industry_by-products_and_value_addition-A_review
https://www.researchgate.net/publication/257326539_Sustainable_management_of_coffee_industry_by-products_and_value_addition-A_review
http://agrifs.ir/sites/default/files/Agricultural_Wastes_0.pdf
http://cafeesaude.com/wp-content/uploads/2012/01/Subst%C3%A2ncias-I-Hecimovic-et-al-Food-Chemistry-2011-Volume-129.pdf
http://cafeesaude.com/wp-content/uploads/2012/01/Subst%C3%A2ncias-I-Hecimovic-et-al-Food-Chemistry-2011-Volume-129.pdf
http://www.cffet.net/project/topics/NM2.PDF
https://www.intechopen.com/books/the-question-of-caffeine/chemistry-and-biotransformation-of-coffee-by-products-to-biofuels
https://www.intechopen.com/books/the-question-of-caffeine/chemistry-and-biotransformation-of-coffee-by-products-to-biofuels
https://www.ncbi.nlm.nih.gov/pubmed/17364695
https://kumparan.com/ottencoffee/menghilangkan-efek-kafein-di-malam-hari
https://kumparan.com/ottencoffee/menghilangkan-efek-kafein-di-malam-hari


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

23

 http://download.portalgaruda.org/article.php?article=95328&val=1576 

[148] Mahardikaningrum S and Yuanita L 2012 Aktivitas enzim amiase Rattus norvegicus  pada diet 

tinggi serat pangan: Variasi pH dan lama perebusan [Amylase enzyme activity Rattus 

norvegicus  on a diet high in fiber food: Variation of pH and boiling time] UNESA Journal of 

Chemistry 1(1) 100‒7 [in Bahasa Indonesia] 

 http://id.portalgaruda.org/index.php?ref=browse&mod=viewarticle&article=65037 

[149] Freeland-Graves J H, Mousa T Y and Sanjeevi 2014 Chapter 1: Nutritional requirements for 

Manganese Manganese in Health and Disease ed L G Costa and M Aschner (London: Royal 

Society of Chemistry) pp 34–64 

 https://books.google.co.id/books?id=3UG9BQAAQBAJ&pg=PA59&lpg=PA59&dq=Mg+Mn+

+absorpsi+Fe&source=bl&ots=uooCZgpve_&sig=FxLwF4z5ffEKVNn_8cNF6iqQmhM&hl=e

n&sa=X&ved=2ahUKEwiM2MTQlrrdAhWKpI8KHY7qDD84ChDoATAAegQIABAB#v=one

page&q=Mg%20Mn%20%20absorpsi%20Fe&f=false 

[150] Kabata-Pendias A and Mukherjee A B 2007 Manganese Trace elements from soil to human 

(New York: Springer) pp 193‒206 

 https://books.google.co.id/books?id=JYAq9X9phnYC&pg=PA204&lpg=PA204&dq=Mg+Mn+

+absorpsi+Fe+in+human&source=bl&ots=o4ZXVHivz3&sig=A0igXA6eiO2qrsYL2xkDW6N

9tFM&hl=en&sa=X&ved=2ahUKEwja492XmrrdAhWLM48KHXmoC3AQ6AEwBnoECAQQ

AQ#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe%20in%20human&f=false 

[151] Lewis S M, Ullrey D E, Barnard D E and Knapka J J 2006 Chapter 9–Nutrition The Laboratory 

Rat 2
nd

 Edition ed M A Suckow, et al. (America: American College of Laboratory Animal 

Medicine Book) 

 https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-

biology/manganese-enzymes 

[152] Gurevich P 2014 Nutrient-nutrient interaction in multivitamin supplements [Online] from 

https://labdoor.com/article/nutrient-nutrient-interaction-in-multivitamin-supplements 

[Accessed on Agust 17, 2017] 

[153] Dewar G 2009 Boosting iron absorption: A guide for the science-minded [Online] from 

https://www.parentingscience.com/iron-absorption.htm [Accessed on Dec 25, 2017] 

[154] Minich D 2018 Vitamin and mineral interactions: The complex relationship of essential 

nutrients [Online] from http://deannaminich.com/vitamin-and-mineral-interactions-the-

complex-relationship-of-essential-nutrients/ [Accessed on Dec 25, 2017] 

[155] Virginia Polytehnic Institute and State University (n.d.) Absorption inhibitors and enhancers 

[Online] from https://www.studyblue.com/notes/note/n/absorption-inhibitors-and-

enhancers/deck/891338 [Accessed on Dec 25m 2017] 

[156] Shi Z, Hu X, He K, Yuan B and Garg M 2008 Joint association of magnesium and iron intake 

with anemia among Chinese adults Nutrition 24(10) 977‒84 

 https://www.ncbi.nlm.nih.gov/pubmed/18586459 

[157] Rojas J B U, Verreth J A, Amato S and Huisman E A 2003 Biological treatments affect the 

chemical composition of coffee pulp Bioresour Technol. 89(3) 267–74 

 https://www.ncbi.nlm.nih.gov/pubmed/12798117 

[158] Hofmann M and Baier U 2003 Vergärung von Pulpa aus der Kaffee-Produktion [Fermentation 

of pulp from the coffee production] (Wadenswil: HSW University of Applied Sciences 

Wädenswil) [in German] 

 http://www.bfe.admin.ch/php/modules/enet/streamfile.php?file=000000007800.pdf&name=230

057.pdf  

[159] Steiner R 2011 Biogas production of coffee pulp & waste waters (Switzerland: Repic) 

www.repic.ch/index.php/download_file/359/358  

 

 

http://download.portalgaruda.org/article.php?article=95328&val=1576
http://id.portalgaruda.org/index.php?ref=browse&mod=viewarticle&article=65037
https://books.google.co.id/books?id=3UG9BQAAQBAJ&pg=PA59&lpg=PA59&dq=Mg+Mn++absorpsi+Fe&source=bl&ots=uooCZgpve_&sig=FxLwF4z5ffEKVNn_8cNF6iqQmhM&hl=en&sa=X&ved=2ahUKEwiM2MTQlrrdAhWKpI8KHY7qDD84ChDoATAAegQIABAB#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe&f=false
https://books.google.co.id/books?id=3UG9BQAAQBAJ&pg=PA59&lpg=PA59&dq=Mg+Mn++absorpsi+Fe&source=bl&ots=uooCZgpve_&sig=FxLwF4z5ffEKVNn_8cNF6iqQmhM&hl=en&sa=X&ved=2ahUKEwiM2MTQlrrdAhWKpI8KHY7qDD84ChDoATAAegQIABAB#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe&f=false
https://books.google.co.id/books?id=3UG9BQAAQBAJ&pg=PA59&lpg=PA59&dq=Mg+Mn++absorpsi+Fe&source=bl&ots=uooCZgpve_&sig=FxLwF4z5ffEKVNn_8cNF6iqQmhM&hl=en&sa=X&ved=2ahUKEwiM2MTQlrrdAhWKpI8KHY7qDD84ChDoATAAegQIABAB#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe&f=false
https://books.google.co.id/books?id=3UG9BQAAQBAJ&pg=PA59&lpg=PA59&dq=Mg+Mn++absorpsi+Fe&source=bl&ots=uooCZgpve_&sig=FxLwF4z5ffEKVNn_8cNF6iqQmhM&hl=en&sa=X&ved=2ahUKEwiM2MTQlrrdAhWKpI8KHY7qDD84ChDoATAAegQIABAB#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe&f=false
https://books.google.co.id/books?id=JYAq9X9phnYC&pg=PA204&lpg=PA204&dq=Mg+Mn++absorpsi+Fe+in+human&source=bl&ots=o4ZXVHivz3&sig=A0igXA6eiO2qrsYL2xkDW6N9tFM&hl=en&sa=X&ved=2ahUKEwja492XmrrdAhWLM48KHXmoC3AQ6AEwBnoECAQQAQ#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe%20in%20human&f=false
https://books.google.co.id/books?id=JYAq9X9phnYC&pg=PA204&lpg=PA204&dq=Mg+Mn++absorpsi+Fe+in+human&source=bl&ots=o4ZXVHivz3&sig=A0igXA6eiO2qrsYL2xkDW6N9tFM&hl=en&sa=X&ved=2ahUKEwja492XmrrdAhWLM48KHXmoC3AQ6AEwBnoECAQQAQ#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe%20in%20human&f=false
https://books.google.co.id/books?id=JYAq9X9phnYC&pg=PA204&lpg=PA204&dq=Mg+Mn++absorpsi+Fe+in+human&source=bl&ots=o4ZXVHivz3&sig=A0igXA6eiO2qrsYL2xkDW6N9tFM&hl=en&sa=X&ved=2ahUKEwja492XmrrdAhWLM48KHXmoC3AQ6AEwBnoECAQQAQ#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe%20in%20human&f=false
https://books.google.co.id/books?id=JYAq9X9phnYC&pg=PA204&lpg=PA204&dq=Mg+Mn++absorpsi+Fe+in+human&source=bl&ots=o4ZXVHivz3&sig=A0igXA6eiO2qrsYL2xkDW6N9tFM&hl=en&sa=X&ved=2ahUKEwja492XmrrdAhWLM48KHXmoC3AQ6AEwBnoECAQQAQ#v=onepage&q=Mg%20Mn%20%20absorpsi%20Fe%20in%20human&f=false
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/manganese-enzymes
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/manganese-enzymes
https://labdoor.com/article/nutrient-nutrient-interaction-in-multivitamin-supplements
https://www.parentingscience.com/iron-absorption.htm
http://deannaminich.com/vitamin-and-mineral-interactions-the-complex-relationship-of-essential-nutrients/
http://deannaminich.com/vitamin-and-mineral-interactions-the-complex-relationship-of-essential-nutrients/
https://www.studyblue.com/notes/note/n/absorption-inhibitors-and-enhancers/deck/891338
https://www.studyblue.com/notes/note/n/absorption-inhibitors-and-enhancers/deck/891338
https://www.ncbi.nlm.nih.gov/pubmed/18586459
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulloa%20Rojas%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=12798117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulloa%20Rojas%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=12798117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verreth%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=12798117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amato%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12798117
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huisman%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=12798117
https://www.ncbi.nlm.nih.gov/pubmed/12798117
https://www.ncbi.nlm.nih.gov/pubmed/12798117
https://www.ncbi.nlm.nih.gov/pubmed/12798117
http://www.bfe.admin.ch/php/modules/enet/streamfile.php?file=000000007800.pdf&name=230057.pdf
http://www.bfe.admin.ch/php/modules/enet/streamfile.php?file=000000007800.pdf&name=230057.pdf
http://www.repic.ch/index.php/download_file/359/358


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012035

IOP Publishing

doi:10.1088/1755-1315/293/1/012035

24

[160]  Wahyudi A, Pamungkas D, Setyobudi R H, Hendraningsih L and Vincēviča-Gaile, Z 2017 

Organic acid and nutrient composition of lactic acid bacteria inoculated total mixed ration 

silage under tropical condition Proc. of the Pakistan Academy of Sciences: B. Life and 

Environmental Sciences 54(1) 41–5 

 http://www.paspk.org/wp-content/uploads/2017/03/Organic-Acid-and-Nutrient-Composition-

of-Lactic-Acid.pdf  

[161]  Zaibudin A 2018 Evaluasi penggunaan cairan rumen  dan sludge coffee peel pada fermentasi 

kulit kopi Arabika sistem batch terhadap produksi biogas dan gas metan [Evaluation of the 

use of rumen liquid and coffee peel sludge in batch system Arabica coffee husk fermentation 

against biogas production and methane gas] [Undergraduated Thesis] (Malang: Universitas 

Muhammadyah Malang) [in Bahasa Indonesia] 

[162]  Fajraini M S 2018 Analisa total solid, total dissolved solid, volatile solid dan volatile suspended 

solid pada resirkulasi slurry biogas kulit kopi di digester sistem diskontinu satu tahap 

[Analysis of total solid, total dissolved solid, volatile solid and volatile suspended solids in 

coffee husk biogas slurry recirculation in a one-stage discontinuous system digester] 

[Undergraduated Thesis] (Malang: Universitas Muhammadyah Malang) [in Bahasa 

Indonesia] 

 http://eprints.umm.ac.id/40969/1/PENDAHULUAN.pdf  

 

  

 

http://www.paspk.org/wp-content/uploads/2017/03/Organic-Acid-and-Nutrient-Composition-of-Lactic-Acid.pdf
http://www.paspk.org/wp-content/uploads/2017/03/Organic-Acid-and-Nutrient-Composition-of-Lactic-Acid.pdf
http://eprints.umm.ac.id/40969/1/PENDAHULUAN.pdf

